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Welcome to Cookeville from 
the Convention Chair

Welcome to Tennessee – The land of 10,000 
Caves! Five years ago, at the NSS Conven-
tion in Huntsville Alabama, I started thinking 
that the NSS has had two conventions in 
Alabama since the last convention in Ten-
nessee. It has now been 21 years since the 
last Sewanee Tennessee convention. While 
Sewanee is an awesome place for caving 
(it’s why I live there!), I wanted something 
fresh and new. I chatted with Anne Elmore 
of Cookeville and asked if the Upper Cum-
berland Grotto would be in favor of an NSS 
Convention in Cookeville. She said, “I’ll ask 
them!” Five years later, here we are!

Cookeville sits on the Highland Rim on the at 

the base of the western flank of the northern 
Cumberland Plateau.
Sewanee sits on the southern Cumberland 
Plateau, so the limestone and caves are 
similar in size, quality and quantity. There are 
approximately 4500 caves within a 50-mile 
radius of Cookeville. So, needless to say, 
there will be LOTS of caves to choose from, 
some as close as walking distance from the 
campground.

Cookeville, with a population of 30,500 is the 
county seat of Putnam County and home to
Tennessee Technological University (Ten-
nessee Tech, TTU). The majority of the con-
vention will be held at the Cookeville High 
School. Camping, the Howdy Party and the 
Banquet will be held at the Putnam County 
Fairgrounds. The awards salon will be held at 
Derryberry Auditorium at Tennessee Tech.

Maureen Handler
Convention Chair



The City of Cookeville and Putnam Coun-
ty have welcomed us with open arms and 
many restaurants and stores are offering 
discounts to convention participants. Look in 
the Program and the flyer available at reg-
istration so see the names of these places! 
Wear your name badge to take advantage 
of these discounts.

This convention would not have been pos-
sible without my awesome staff. So many of 
my friends have come up to me and asked, 
“how can I help?” I especially want to thank 
Anne Elmore for opening her house to us for 
all of our staff meetings and for finding me 
contacts for absolutely everything I needed 
in town. I also want to thank Frank Bogle, my 
Vice-Chair. He has been a ROCK for taking 
care of so much of the convention planning. 
Please thank everyone you see in a blue staff 
shirt this week. They have dedicated the last 
two years to planning this convention.

On a final note, we are working hard to 
minimize single use plastics for all of this con-
vention. The banquet plates and cutlery are 
all bio-degradable. We will have recycling 
stations at the campground and high school. 
Please think about your plastic use and recy-
cle all that you can. 

But most of all ENJOY and BE SAFE!!

Maureen Handler
2019 NSS Convention Chair



Welcome from the Vice Chair

Welcome to the 2019 National Speleological 
Society Convention! Our all-volunteer con-
vention staff has put together a busy and 
fun week of activities including led cave 
trips, technical sessions, vertical training and 
contest, art salons, field trips, and evening 
events. Planning for this event started around 
3 years ago when Maureen Handler and 
Anne Elmore approached the Upper Cum-
berland Grotto (UCG) located in Cookeville 
and the Spencer Mountain Grotto located in 
Rock Island to see if they would be interested 
in hosting a convention here in Cookeville, 
the answer was yes.  I came onboard about 
2 years ago and it has been a real pleasure 
working with Maureen and all the other staff 
members. We have a great group of cavers 
that have worked tirelessly. Unless you have 

worked on a convention, you really can’t ap-
preciate how much time and work goes into 
the event.

In addition to the local grottos, we have 
received volunteer support from all over the 
southeast United States including all nine 
Tennessee grottos and the SCCI. If you see a 
staff member or sessions chair, please take 
time to thank them for all their hard work. 
I would also like to thank Anne Elmore for 
opening her home in Cookeville for conven-
tion staff meetings. Once a month, generally 
on Sunday afternoon, 15 to 20 convention 
staff members descended upon her home 
filling up her living room for 3 to 4 hour plan-
ning meetings. Anne also provided us a 
place to stay when we needed to stay over 
to meet with various business and govern-
ment agencies the following Monday.
I first started caving in this area of the state 

Frank Bogle
Convention Vice Chair
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Co-Editor’s Note, Closing the 
Loop

I am thrilled that you are in Cookeville, Ten-
nessee, the central hub of the 14 county 
region known as the Upper Cumberland. This 
area is home to some of the most beautiful 
country you will ever see (see the graph on 
the next page).

From the Cumberland Plateau’s sandstone 
cliffs, natural arches and rock shelters, down 
to the Eastern Highland Rim’s caves, rivers 
and waterfalls, we really do have it all. I hope 
that you’ll take time to eat at local spots, 
shop at home town stores, and on your way 
to and from Convention I hope you visit a 
tourist cave, meet someone amazing and 
make a story.

The most important thing I have are the 
relationships I’ve made with people and the 
stories we’ve authored together. Any good 
adventure should expose you to some risk, 
some reward, some humor, a new friend and 
a story. Stories are like knots in rope; they 
serve a function, are attractive, and we try to 
leave no dangling ends--we close the loop.

Convention is the where our community 
comes together. The next week will live on 
in the minds of more than a thousand peo-
ple from all over the planet as a week of 
adventure. We will all collect stories to bring 
home with us as a sort of intangible souvenir. 
We will tell those stories to friends and fami-
ly. Perhaps you’ll share a story of something 
you learned, or maybe you’ll make some-
one laugh. Maybe someone will repeat your 
story. 

Frank Bogle
Convention Vice Chair

during the summer of 1979. I was so im-
pressed by the abundance and quality of 
the caves, I ended up going to college at 
Tennessee Tech University for the caving. 
While here, myself and several other cavers 
founded the UCG in 1985. After graduation 
we all went out separate ways but many of 
the founding members have come back for 
this event.

This year’s theme is the Land of 10,000 Caves. 
In 2017 the Tennessee Cave Survey surpassed 
10,000 caves and as of March 25, 2019,we 
had expanded that number to 10,590 caves. 
Within a 50-mile radius of Cookeville, there 
are 4,518 caves and pits most of which 
formed in the Cumberland Plateau escarp-
ment which you can see just to the east of 
Cookeville. The escarpment has the highest 
concentrations of caves anywhere in the 
United States and contains most of Tennes-
see’s longest and deepest caves including 
Blue Spring Cave, Cumberland Caverns, 
Jewett 2 multidrop, Dorton Knob multidrop, 
and Xanadu Cave just to name a few.
Enjoy your week here and please cave safely 
and softly and be courteous to landowners 
when you are on private, state, or SCCI prop-
erty.

Welcome to the “Land of 10,000 caves!”

2019 NSS Convention Vice Chair 
Frank Bogle, NSS 19788 RL FE 
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Chuck Sutherland,
Guidebook Co-Editor

You are an author in a great story that is 
unfolding - a line being drawn onto some 
ethereal canvas. We never know where the 
story goes, or who the hero is. The story has 
no clear beginning or ending, only the oc-
casional punctuation of memorable events. 
I challenge you this week to get out of your 
comfort zone a little, to make a new friend 
and most importantly to make a story.

Years from now at some distant place, I 
hope our paths will cross again. When that 
happens I want you tell me a story about the 
2019 NSS Convention in Cookeville, Tennes-
see. The circle will have been completed, 
and we’ll close the loop.

Chuck Sutherland
2019 NSS Convention 
Guidebook Co-Editor
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brochure for Cumberland Caverns (my moth-
er found them in the pamphlet stand in their 
hotel’s lobby). My mother thought she was 
hysterical as my siblings and I rolled our eyes, 
but soon we were all laughing as we recalled 
the silliness which ensued at the motel in 
Howes Cave, NY.

Speed ahead again to Memorial Day week-
end 2018, now with two daughters of my 
own, we took a camping trip to Betty and 
Wilbur Davis State Park in Worcester, NY. It 
rained for most of the trip leaving us with few 
options. The group we were with decided to 
go visit the Baseball Hall of Fame; I adamant-
ly declined and resolved to take the girls to 
Howe Caverns. Unfortunately there was a 
two hour wait for a tour, but I remembered 
seeing signs on the drive for “Secret Caverns” 
and decided to go check it out. There was 
only a 15 minute wait. We spent the wait time 
talking to a man, who I later found out was 
the owner, about local geology including a 
petrified forest from which he had a sample 
and allowed us to hold it (it was heavy!). The 
tour was fantastic, interactive and intimate. 
We learned the history of the cave which 
was discovered in 1928 when two cows fell 
through a sink. Twelve year old boys were 
then lowered into the hole with nothing but 
flashlights to explore the world below. My girls 
and I delighted in the cave’s showcase fea-
ture, a 200 foot underground waterfall. With 
permission from our guide, we got as close 
to the waterfall as we could without getting 
plummeted by the force of the water which 
was already stinging our skin.

I have always enjoyed hiking, camping, 

Co-Editor’s Note, Why Cave?

The “why” question is one I am asked fre-
quently, from friends, family, clients, co-work-
ers and even folks I’m meeting for the first 
time when I explain my favorite recreational 
activity to them. This question is usually fol-
lowed by other questions that suggest curiosi-
ty. My response is usually to show images and 
explain geology, but I always seem to fall 
short on answering the “why.”

I’m relatively new to the caving scene in 
Tennessee; however, my first time spent in a 
cave was at the age of 13 while on a family 
vacation to Howe Caverns in Howes Cave, 
New York. It was a guided tour, but I can still 
recall details of the trip, even our guide’s 
name. The vacation itself became an inside 
family joke, because my mother rented a 
motel room on property for a week, yet other 
than the cave tour there was not much else 
to do but visit the Baseball Hall of Fame in 
Cooperstown, NY...this was not my cup of 
tea. 

Fast forward 13 years to Christmas Day 2011. 
I was living in TN already and my parents 
were visiting from NY. At Christmas dinner, 
my mother told my siblings and me to close 
our eyes and hold out our hands and then 
slipped trifolded papers into our hands be-
fore telling us to open our eyes. Initially I 
thought [hoped] that she somehow came 
into some money and was deciding to share 
the wealth. I consider this a foreshadowing of 
the future, because I did not understand until 
several years later the priceless information 
documented on the paper I held; it was a 
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backpacking, gardening...anything that al-
lows me to be outside...and belong to sever-
al hiking groups. I was particularly intrigued 
by one of the trip suggestions from a fellow 
Girls Who Hike group member; she proposed 
a trip to Jackson Cave in Cedars of Lebanon 
State Park. At this time, I was inexperienced 
and uneducated around caving, and this 
would be my first “wild” cave trip which we 
planned for Fourth of July 2018. We met at 
the park office, signed our waivers and then 
drove to the parking lot near the cave, the 
entrance to which is only a few hundred 
feet from where we parked. At the mouth 
of the cave we turned on our headlamps, 
squatted down and duck-walked for about 
20 feet until the cave opened up to where 
we could stand. I distinctly remember the 
contrast of temperature as the cool cave air 
enveloped my skin on that steamy 95 degree 
day. We continued on, crawling along the 
muddy banks of the stream passage until we 
ran out of room, leaving us no option but to 
walk through the muddy stream. I later heard 
this coined “suck your boots off mud.” The 
water was cold around my ankles. Unsure of 
what was ahead, I took lead as we sloshed 
through the muddy passage which sumps at 
an underground lake. With a sense of ac-
complishment, we took a break and enjoyed 
a snack before turning around to return 
via the way we came, except this time we 
stayed in the stream wading through water 
that eventually became thigh-deep. We exit-
ed, muddy and exhilarated. At this moment, I 
was hooked and wanted more. 

I immediately took to the Internet and read 
everything I could find. I discovered the 

Southeastern Cave Conservancy (SCCi) and 
pulled a permit for Stephens Gap Callahan 
Cave Preserve located in Jackson County 
Alabama, and visited with my brother and 
sister-in-law on July 12. The hike to the cave 
is a little over a mile long and the weather 
was rainy. We knew we would not be explor-
ing inside the cave, but I wanted to see with 
my own eyes that such a thing exists. I found 
myself awestruck and deeply mystified by 
the size and depth of the 143 foot pit. After 
some walking around, we left, but not before 
I waved goodbye I whispered, “until next 
time,” to this gigantic hole in the ground.

With my thirst for wanting to learn more, I 
continued my research and found the re-
source management plan for Cedars of 
Lebanon State Park which reported 18 caves 
within the park’s boundaries and several also 
located in the Cedar Forest (located west 
of the park on the other side of route 231). I 
swear I could hear Jackson Cave calling to 
me, telling me to return. So return I did, on 
August 1, 2018. This time I was with another 
interested friend and the GPS coordinates 
to Cedar Forest Cave located in Cedar 
Forest which is managed by the Tennessee 
Department of Agriculture Forestry Division. 
We visited Jackson Cave in the state park 
first. This time I took my time to note the more 
intricate details of the upper passage of 
the cave, including some stalactites cling-
ing to the ceiling. With a familiar rush again 
cascading through my body, we exited the 
cave, hopped into my car to leave the Park 
and enter the Forest. Cedar Cave is locat-
ed several feet from the road and we easily 
found the entrance. We climbed down into 
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my people! At the meeting, John Baker an-
nounced that he pulled a permit for a trip to 
SCCi’s Wolf River Cave (located in Fentress 
County TN) which was going to be led by 
preserve manager, Ken Pasternack on Au-
gust 18, 2018; I signed up. 

After the meeting, I was reached out to by 
grotto member, Joseph Adams, who came 
late to the meeting so we did not have the 
chance to introduce ourselves in person. We 
planned a hike and cave trip for August 11 in 
Tullahoma, TN. By the time we completed our 
hike, it was already dark, but we attempted 
the cave trip anyway. After walking through 
the woods at night, we discovered that the 
coordinate for the cave entrance was not 
correct and decided it was time to head out 
but not without making plans to complete a 
cleanup of Cedar Forest Cave. On August 
15, we removed nearly 34 pounds of trash 
from inside and around the cave. 

The trip to Wolf River Cave was, for me, mon-
umental on a scale I couldn’t have even 
imagined. Our group consisted of 7 cavers 
John Baker, Molly Barnes, Forest Darling, 
Jennifer Deafenbaugh, Johnny Gatlin, Jason 
Lovvorn and myself. Ken Pasternack gave 
us a run down of the eight miles of surveyed 
cave passages. He also reviewed the his-
torical, archeological and paleontological 
significance of Wolf River Cave. I became 
overwhelmed with gratitude for SCCi and 
its dedication to protecting and preserving 
natural areas. I signed up for membership 
that evening as well as for membership in the 
Nashville Grotto and the Upper Cumberland 
Grotto, and the NSS a few days later. Johnny 

the sink, entered, and walked about fifty feet 
until reaching a “T” intersection, leaving us 
with the choice to either go left or right. We 
chose to go right and immediately noticed 
that the cave was littered with trash and the 
walls were covered with spray paint. I saw 
my first flowstone in this cave, sadly, with “Big 
C” spray painted on it; I was enraged. When 
I got home that evening I did more research 
and came across information for the Nash-
ville Grotto which was having a meeting the 
next day but was not sure if I would attend. 

On the morning of August second, I posted a 
picture from my trip the day before on Ins-
tagram. It didn’t take long before I received 
a private message from Chuck Sutherland, 
I was starstruck and felt as if my jaw hit the 
floor, as I had been reading his blog and 
viewing his pictures for the past few weeks. 
He advised I attend a grotto meeting, al-
though I imagined it to be more like, “Get 
thee to a grotto meeting, go” in the same 
manner Hamlet told Ophelia. So I dropped 
my kids off at the drop-in daycare and made 
my way to REI in Brentwood, TN where the 
grotto’s monthly meetings are held.

I am a socially anxious person and was ner-
vous, but I arrived about 10 minutes early. 
Mark Werner, chairman of the Nashville 
Grotto, took time to speak with me as I in-
troduced myself. During the meeting I men-
tioned my trip to Cedar Forest Cave and 
the amount of trash located there. I learned 
that this, unfortunately,  is not uncommon. As 
the meeting progressed, I felt like the “Sag-
gy Baggy Elephant,” a character from the 
children’s story titled the same; I had found 
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Gatlin soon became a “ring leader” of sorts 
in planning cave trips and providing me with 
information on local caves. Jason Lovvorn 
was also instrumental in aiding, supervising 
and instructing my first rappels over the bluffs 
located in Ashland City, TN.

Since August of 2018, I have been on dozens 
of trips including one to Blue Spring Cave, 
currently the longest cave in Tennessee, led 
by Warren Wyatt. I have had the opportunity 
to bring my children with me on several trips. 
And on September 9, 2018, with my daugh-
ters and Joseph Adams and his son, com-
pleted a cleanup of Indian Grave Point (IGP) 
in Dowelltown, TN from where we removed 
over 14 pounds of garbage. On a later trip 
to IGP on January 5, 2019, I flipped to the first 
entry in the register (dated 9/15/18) which 
was signed by Mike Mo and Chris Foster who 
left a note reading “No trash yet! Way to 
go!” It made my heart happy to know our 
efforts were recognized. I also made it back 
to SCCi’s Stephens Gap Callahan Cave Pre-
serve in that September with Joseph Adams 
and climbed to the top of the pedestal.
On the night of Thursday January 10, 2019, I 
received a message from Chuck Sutherland 
asking if I wanted to go on a caving trip with 
him that coming Sunday. I gave a tentative 
“yes” to what would be my first caving trip 
with Chuck, contingent upon my parents be-
ing able to watch my girls. He said that was 
alright but that he needed my NSS number 
to send in to get my attendance “okay’d.” 
At that moment I did not know what I had 
agreed to. I was able to arrange for the girls 
to stay with their grandparents for the day 
and learned that we would be taking a trip 

to Cumberland Caverns. When I mentioned 
this to my mother, she immediately recalled 
Christmas of 2011; however, this was no or-
dinary trip as I soon found out. This was a trip 
to the Crystal Palace: a part of the caverns 
which is seldom visited. 

I met up with Chuck and Skylar Smith for 
breakfast before heading to Cumberland 
Caverns where we met the final caver in our 
group, Leanne “Blister” Lipps. We entered the 
Caverns office to sign waivers, and I learned 
we would be accompanied by Bill Walter, 
owner Jim Herschend, and three Cumber-
land Caverns staff members, Kelly Roberts, 
Brittany Fults and Kaley Womack. It was at 
this moment that I realized the significance of 
this trip: I was about to walk through a path 
of caving history, told by one of the coura-
geous men who lived it. This was a once in a 
lifetime trip. 

We made it to the Crystal Palace where 
Chuck set up his camera and began doing 
his thing. The sparkle of the walls paled the 
night sky, with trillions of sparkling gypsum 
facets. This was my first time seeing gypsum 
flowers, most of which were bigger than my 
hand. Gypsum petals corkscrewed out of the 
ceiling. Selenite needles lined both sides of 
the walking path and appeared to be inches 
thick in some places.  Bill Walter explained 
that the needles were carefully moved by 
hand to conserve them and pointed out 
three neatly lined needles leaning against 
the wall which were more than two feet long. 
Bill then waved his hand over a tuft of angel 
hair while I watched in amazement as the 
heat from his hand made the strands dance. 

Caralynn Strand, Guidebook Co-Editor
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but also other sensory modalities which help 
us perceive the world underground world 
such as proprioception, thermoception, 
equilibrioception and nociception. It the 
sense of romanticism, bred from passion, 
inspiration and the wanting of more. It is the 
sense of gratitude for the comradery among 
fellow cavers. And lastly, it is the serendipity 
of learning that I live in Tennessee, the Land 
of over Ten Thousand Caves.
 
Caralynn Strand
2019 NSS Convention 
Guidebook Co-Editor

The real treat, yet, was listening to Jim and Bill 
recall the early days of Cumberland Caverns.

My time caving in Tennessee has continued 
through 2019. My most recent adventure 
was ridge walking in Maury County TN with 
Gerald Moni and Joseph Adams. I was late 
to this adventure due to work, but found the 
guys fact checking caves in the woods. As 
we walked through the woods, I saw a spot 
that looked interesting and took a picture. 
On our way back, we split up, allowing us 
to cover more ground, until we heard Jo-
seph yell, “Hey! This one goes!” Gerald and I 
rushed to meet him; we found him standing 
in front of the hole I had taken a picture of 
earlier. The excitement ensued as we ex-
plored the cave with untouched sediment 
below our feet. Joseph took and recorded 
measurements, surveyed and sketched a 
map. This will be my first contribution to the 
Tennessee Cave Survey.

I realize that I haven’t gotten to the “why” I 
mentioned in my introduction yet, and have 
been merely reciting abbreviated trip re-
ports. But it is these trips, the experiences and 
the people that put it all into context. It is 
the feeling of belonging to a group of other 
humans who feel the same about caving. It 
is the opportunity to learn as much about the 
geology of the land as I have also learned 
about myself. It is an experiential chance to 
bear witness to natural history which exists on 
a time scale that is near impossible to fully 
comprehend. It is the rush, the adrenaline 
and dopamine flooding the brain...tantalizing 
the basal ganglia. It is a feast for all senses, 
not just taste, sight, hearing, smell and touch, 
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Welcome from Cookeville Mayor, Ricky Shelton
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Welcome from Putnam County Mayor, Randy Porter
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Science and
Conservation



16

One of the signature characteristics of the 
caves and karst of Southeast North America, 
and especially of those within the area en-
compassed by the modern-day U. S. States 
of Kentucky, Tennessee, and Alabama, is the 
presence of one of the few true prehistoric 
cave art traditions known anywhere in the 
world.  Unlike the better-known cave art as-
sociated with the Paleolithic peoples of Pleis-
tocene Europe (Leroi-Gourhan 1971) or the 
Mayan cave art associated with ceremonial 
centers (Stone 1995), southeastern cave art 
was unknown to archaeologists until very re-
cently.  “Mud Glyph Cave” in East Tennessee 
was the first true cave art site to be formally 
studied, by Dr. Charles Faulkner beginning in 
1980 (Faulkner, Deane and Earnest Jr. 1984; 

Southeast Prehistoric Cave Art, 2019 

Jan F. Simek, PhD

Department of Anthropology

University of Tennessee

Knoxville, Tennessee 37996

and

Alan Cressler

Atlanta, Georgia

Faulkner 1986).  Very quickly, Faulkner was 
able to determine that Southeast cave art 
was ceremonial, and he furthered his study 
of such sites with the aid of cavers and stu-
dents.  More and more sites came to light.  In 
the mid-1990’s a systematic survey of caves 
in the region was initiated by archaeolo-
gists and cavers associated with the Cave 
Archaeology Research Team (CART) at the 
University of Tennessee, Knoxville, a survey 
that continues to this day.  Those efforts have 
resulted, in early 2019, in the recording of 76 
prehistoric dark zone cave art sites in Ken-
tucky, Alabama, and Tennessee.  In this brief 
discussion, we provide a current overview of 
these sites, how they vary across our region, 
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and how archaeologists interpret them to-
day. 

Before going on, however, we should be 
clear what is meant by “cave art site.”  Cave 
art here is taken to be graphic images pro-
duced on the ceilings, walls, and/or floors in 
the “dark zone” reaches of caves, beyond 
the region where external light penetrates 
the absolute darkness (the area where exte-
rior daylight can still be seen is referred to as 
“the twilight zone”).  The art, therefore, was 
made in places that presented logistical and 
technical challenges for the ancient artists.  
Light sources had to be transported and 
kept illuminated; equipment and the human 
body had to be protected against the cold, 
damp, and the rocky and slippery surfaces of 
karst interiors.  Supplies enough for the antic-
ipated expedition had to be brought in from 
the outside.  In short, making this art required 
knowledge, planning and preparation.  Each 
cave art site represents a complex and 
intensive use of a foreign and dangerous 
landscape (Watson 1969, 1974; Simek and 
Cressler 2001). 

The production of art deep inside caves is a 
significant aspect of prehistoric cave use in 
the Southeast, but it is certainly not the only 
activity ancient Native Americans carried 
out underground.  Patty Jo Watson (Watson 
1986) defined four types of prehistoric cave 
utilization in the Eastern Woodlands, including 
1) exploration (documented by torch rem-
nants and footprints), 2) mineral mining (with 
evidence for industrial extraction of certain 
raw materials), 3) burial (the presence of 
human remains), and 4) ceremonial cave 
use (primarily exemplified by the presence of 

cave art).  Prehistoric cave art is in fact asso-
ciated with all these activities.  Nearly every 
cave art site has evidence showing that pre-
historic explorers examined the entire cave, 
often visiting many miles of passageways, not 
just where the art was produced (Crothers 
and Watson 1993).  Many of the sites in our 
sample are (or were) burial caves (Crothers 
et al. 2002; Simek, Cressler and Pope 2004; 
Simek and Cressler 2005, 2010; Walthall and 
DeJarnette 1974).  None of these burial 
caves is very long, although lightless reaches 
are present in many of them.  A smaller num-
ber of caves show evidence of cave art in 
association with clay, chert, or mineral min-
ing (DiBlasi 1996; Simek and Cressler 2001).  
Watson’s prehistoric cave activities were not 
mutually exclusive.

OVERVIEW OF SOUTHEASTERN PREHISTORIC 
CAVE ART
How Cave Art was Found
Prehistoric dark zone cave art was known 
among a small group of cavers in the 
Southeast from at least the 1950s.  Middle 
Tennessee cavers recorded prehistoric en-
gravings at the mouth of 12th Unnamed 
Cave1 during a regional survey in conjunc-
tion with research by biologist Tom Barr.  It 
is unclear how much earlier than the 1950s 
the 12th Unnamed Cave petroglyphs had 
first been recognized.  The site was unknown 
to archaeologists until Charles Faulkner was 
taken there in the 1980’s.  As noted above, 
Faulkner had begun the archaeological 
study of Mud Glyph Cave in 1980 (Faulkner, 
Deane and Earnest Jr. 1984; Faulkner 1986), 
and he had made inquiries among the cav-
ing community about the possibility of other 
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prehistoric cave art sites in the region.  Mud 
Glyph Cave itself was discovered in 1979, 
when a recreational caver explored a nar-
row subterranean stream passage and saw 
images incised into the wet clay lining the 
stream banks (Figure 1).  The caver, in turn, 
alerted an archaeologist friend who told 
Faulkner about these images.  Upon seeing 
the site, Faulkner quickly recognized that 
the art was prehistoric, and he initiated a 
documentation project.  Mud Glyph Cave 
art clearly resembled art found on Mississip-
pian ceremonial objects (Muller 1986), and 
Faulkner believed it was linked to the wider 
Mississippian iconography labeled by Waring 
and Holder (Waring and Holder 1945) as the 
“Southern Cult.”  Other sites began to come 
quickly to light (Faulkner 1988; Faulkner and 
Simek 1996b; Simek 1996; Simek et al. 1997).

The Frequency and Context of Dark Zone 
Cave Art Today
Since the discovery of Mud Glyph Cave, 
dark zone art has been recorded in 75 other 
caves in the karst regions of Tennessee, Ken-
tucky, Virginia, West Virginia, Alabama, Flor-
ida, and Georgia.  This number approaches 
the number of cave art sites known in Europe 
and Mesoamerica.  As we have noted in 
several publications (Simek, Frankenberg 
and Faulkner 2001; Simek and Cressler 2001, 
2009; Simek, Cressler and Douglas 2013; 
Simek, Cressler and Henson 2018), south-
eastern cave art sites occur in a variety of 
environmental contexts.  However, we find 
no patterned relationship between specific 
or characteristic site environments and the 
presence or nature of cave art.  Some art 
caves are long (i.e., more than 500m of pas-
sageways); some are short.  The cave art in 

3rd Unnamed Cave, Tennessee, for example, 
is two kilometers from the entrance (Simek, 
Franklin and Sherwood 1998); that from 12th 
Unnamed Cave is partly illuminated by ex-
ternal light (Simek and Cressler 2015).  Some 
have flowing water near the area where 
art assemblages are found; many do not.  
Most of the art caves we have documented 
occur in the Appalachian Plateau physio-
graphic province (including the Cumberland 
Plateau uplands and the Highland Rim of the 
Nashville Basin), while a smaller number are 
in Ridge and Valley contexts (Simek et al. 
2013).  Nearly half of the sample is in a major 
river valley, while the rest are located in high-
er elevation tributary stream valleys.

How the Cave Art was Made
Cave art in the Southeast is varied, compris-
ing engraved petroglyphs in stone (Figure 
2), painted pictographs using mineral pig-
ments, charcoal and clay (Figure 3), and the 
region’s “signature” art form, mud glyphs in 
damp clay (Figure 4).  There have also been 
rumors over the years, mostly unconfirmed, 
that three-dimensional sculptures may have 
been found in caves (Smith and Miller 2009).  
The engravings are typically composed of 
very fine lines and were probably produced 
in caves with pointed chert implements.  Pic-
tographs in caves are usually black, and we 
know from chemical analysis of the pigments 
that they were made by mixing a char-
coal-based chromophore, specifically wood 
charcoal, with water.  We have found no 
instances of black minerals like Manganese 
used for paint manufacture.  Mud glyphs 
were incised into wet clay, but these were 
produced using two separate techniques.  
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Figure 1.  Mud glyph impressed into plastic mud surface inside Mud Glyph Cave, Tennessee.  
Mississippian Period (about AD1300). Alan Cressler

Some mud glyphs, like 
those in Mud Glyph 
Cave, were cut into 
the natural clay surface 
using a sharp tool like 
a pointed stick or stone 
flake.  We know that in 
at least one instance 
(Figure 5) the eye of 
a turtle effigy in Mud 
Glyph Cave was pro-
duced by punching the 
tip of a burnt river cane 
torch into the clay; the 
tip broke off when it hit 
the wall behind the mud 
and was recovered 
during our work in the 
cave.  The second tech-
nique for mud glyph manufacture employed 
the artist’s fingers or a bundle of round forms 
like river canes that were simultaneously 
dragged across the natural plastic mud sur-
face to produce images (see Figure 4).  
There is variation in where these different art 
types are found:  pictographs and petro-
glyphs were made in caves, but they are also 
found on exterior rockshelter walls and bluff 
faces (Figure 6).  Mud glyphs are found ex-
clusively inside caves.  Most often, only one 
kind of art is found in a given cave.  There 
are, however, some exceptions to this.  Mud 
glyphs and petroglyphs are occasionally 
found in the same cave, but one or the other 
form is always numerically dominant.  Picto-
graphs are often found in association with 
other art types and tend to be black when 
they are found inside caves.  Pictographs 
are red when painted outside caves on bluff 
walls and boulder surfaces.  Only in 11th Un-

named Cave are all three methods found in 
the same art assemblage (Simek et al. 2001).  
As has been noted, much of the subject mat-
ter of prehistoric Southeast cave art seems to 
reflect religious tenets, especially those made 
during the late prehistoric Mississippian Peri-
od (AD1000-AD1600).  Mississippian religion 
focused on certain aspects of the human 
experience: death, heroes, ancestors, na-
ture, warfare, and transformation (Simek and 
Cressler 2008a), and we see these elements 
depicted in cave art.  Cave art that dates 
before the Mississippian period is different in 
subject matter, and meanings are elusive 
(Simek, Franklin and Sherwood 1998; Crothers 
et al. 2002; Simek et al. 2014).  

When Cave Art Was Produced
The chronology of Southeast prehistoric cave 
art is emerging, with more than 100 radio-
carbon age determinations now available 
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(Simek, Cressler and Douglas 2013; Simek et 
al. 2014).  There are yet no Paleo-Indian or 
Early Archaic dates in this series, so we have 
no evidence to indicate that cave art was a 
cultural facet of the first settlers in the region.  
Several determinations show that artwork in 
deep caves was produced during the Ar-
chaic period (before ca 1000 BC), although 
most Archaic ages fall rather late, into the 
Late or Terminal Archaic phase in our region.    

The earliest cave art age determination 
that we know of comes from 48th Unnamed 
Cave, Tennessee.  This cave contains two 
black representational pictographs (Creswell 
2007), comprising an anthropomorph with a 
raised linear shape in one hand (perhaps a 
weapon) and an antlered quadruped fac-
ing away to the right of the anthropomorph 
(Figure 7).  Compositional analysis of the 
pigments used to make these images was 
carried out at the University of Tennessee by 
Sarah Blankenship (Blankenship 2007), using 
scanning electron microscopy with energy 
dispersive spectroscopy.  X-ray diffraction 
was also utilized to identify oxalates that 
might cause contamination to the samples 
sufficient to confuse accurate radiocarbon 
age determination.  The major elemen-
tal composition of both black images was 
carbon (43.68-63.28 atomic % depending 
on the pigment sample), indicating wood 
charcoal.  No evidence for other inorganic 
contributions to the black coloring was iden-
tified.  The control sample contained neither 
carbon nor calcium oxalates but was com-
posed of calcite and quartz with a few minor 
mineral impurities.  Based on these results, 
the samples were determined to be suitable 
for radiocarbon age determination, and 

material from the quadruped pictograph 
was submitted to the Illinois State Geological 
Survey C14 laboratory, where an AMS tar-
get was prepared and sent to the Lawrence 
Livermore Laboratory for dating by AMS.  An 
age of 4980 + 35 bp (before the present) was 
obtained.  This determination calibrates2 to 
between 5656 and 5739 BP at the 68% CI, a 
very ancient date compared to others we 
have obtained in cave art sites, but, impor-
tantly, a direct date on the pictograph itself.  
A second even earlier date, calibrated to 
6408-6469 BP at 68% CI, was made on river 
cane torch fragments found at the base of 
a panel containing petroglyphs in 49th Un-
named Cave, Tennessee.  This latter date is 
not a direct date but one on associated arti-
facts. In any case, cave art in the Southeast 
may be as much as 6000 years old.  We note 
that these two dates are among the oldest 
dates for cave use generally anywhere in 
North America.

Late Archaic ages have been obtained in 
association with parietal artwork from very 
deep cave contexts, including mud glyphs 
from Adair Glyph Cave in Kentucky (DiBlasi 
1996).  In 3rd Unnamed Cave, Tennessee, 
dates on hearth charcoal recovered more 
than a kilometer underground and associ-
ated with chert mining and petroglyphs in 
a single remote chamber, also indicate a 
Terminal Archaic occupation (Simek, Franklin 
and Sherwood 1998).  It is clear that Archaic 
hunter-gatherers were the first to produce 
parietal art in Southeast caves, and that at 
least some art production accompanied oth-
er deep cave activities including exploration 
and mining (Simek 2008).  
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Figure 2.  Engraved Petroglyph from 12th Unnamed Cave, Tennessee.  Late Woodland Period (about 
AD800). Alan Cressler

The Woodland period (1000BC – AD800) has 
the greatest number of age determinations 
for cave visitations in the Eastern Woodlands, 
but cave art sites are few given the scale of 
Woodland cave use.  Woodland Period age 
determinations for cave art come from Mud 
Glyph, 2nd, 5th, 6th, and 25th Unnamed caves 
in Tennessee, Crumps Cave in Kentucky, 
and 19th Unnamed Cave in North Alabama.  
Three of these are burial caves, suggesting 
Woodland mortuary use of cave art sites 
(Simek, Cressler and Pope 2004; Simek and 
Cressler 2010).

By far the most frequent chronometric de-
terminations for cave art are associated with 
the Mississippian Period (AD800- AD1600).  
Within that period, a cluster of 14C deter-
minations is evident between AD1200 and 
AD1400.  Thus, the Mississippian period seems 
to be the apogee of Southeastern cave art 

production.  Based on our current chronolog-
ical information, it is evident that cave art in 
the Southeast clearly has a relatively great 
time depth, spanning nearly 6000 years.  
Over this time span, the cultural contexts of 
the art comprise a great deal of ecological 
and cultural variability, spanning as they do 
the last stages of hunter-gatherer economies 
in the region, the domestication of plants, 
and the adoption and elaboration of com-
plex agricultural societies.  This contextual 
complexity is one of the remarkable aspects 
of Southeast prehistoric cave art.

REGIONAL VARIATION IN SOUTHEASTERN PRE-
HISTORIC CAVE ART
We now turn to discussions of prehistoric 
cave art in the three states composing the 
southern Appalachian region where most 
cave art has been identified, Kentucky, Ten-
nessee and Alabama.   We note that pre-
historic people obviously did not conceive 

of our modern 
state boundar-
ies; each state, 
however, has 
a slightly differ-
ent research 
history and ad-
ministration, so 
it is convenient 
to present their 
archaeology 
separately.  We 
briefly discuss the 
content of cave 
art and its spa-
tial character in 
each state. 
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Figure 3.  Painted pictograph from 60th Unnamed Cave, Tennessee.  Mississippian Period (about AD1280). Alan Cressler

Figure 4.  Mud glyphs incised on cave ceiling in 19th Unnamed Cave, Alabama.  Woodland Period (about AD300). Alan 
Cressler
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Figure 5.  Turtle effigy from Mud Glyph Cave, Tennessee.  A river cane torch fragment was removed from 
the eye of this image where it had broken off during manufacture. Alan Cressler

Figure 6.  Red anthropomorph pictograph from the open-air at Painted Bluff, Alabama.  Note the forked eye motif typical 
of some Mississippian Period iconography (Waring and Holder 1945). Alan Cressler
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Figure 7.  Prehistoric pictographs in charcoal of an anthropomorph and a quadruped from 48th Unnamed Cave, Tennessee. 
The pictograph on the left has been directly dated using the pigments to 4980 + 35 bp, the oldest direct date for dark zone 
cave art in the US. Alan Cressler

Figure 8.  Black zoomorphic and geometric pictographs from Salts Cave, Kentucky. Alan Cressler
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Figure 9 (above).  Mud glyphs from Crumps Cave, Kentucky. Alan 
Cressler 

Figure 10 (left).  Petroglyph of an anthropomorph head and upper torso 
from 13th Unnamed Cave, Tennessee.  Note the parallel lines descending 
from the lower face onto the limestone surface below the head and to 
the character’s chest. Alan Cressler
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Figure 11.  Mud glyph of a human head facing forward from Mud Glyph Cave, Tennessee.  Note the forked eye on the right.  Areas of 
mud were cut away from the image as it was created (Faulkner and Simek 2001).  Alan Cressler

Figure 12.  Petroglyph of an avimorph in flight from 12th Unnamed Cave, Tennessee. Alan Cressler
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Figure 13 (above). Petroglyph of an antlered rattlesnake from 
12th Unnamed Cave, Tennessee.  Note the exaggerated rattle 
at left, the patterning of the skin along the snake’s body, and 
the antlers just above the diamond-shaped head at right. Alan 
Cressler

Figure 14 (below left).  Petroglyph of an upright bird holding 
ceremonial maces in its hands from 11th Unnamed Cave, 
Tennessee (Simek et al. 2001; Simek and Cressler 2008a).  
Note the arms and hands with flight feathers attached and the 
forked eye motif, typical of Mississippian Period iconography. 
Alan Cressler

Figure 15 (below right).  Mud glyph of an anthropomorph 
with a rayed semi-circle attached or emerging at the belly, 
from 19th Unnamed Cave, Alabama.  Note the arm bent at the 
elbow with detailed fingers. Alan Cressler
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Kentucky
To our knowledge, there are six dark zone 
cave art sites currently known in the Com-
monwealth of Kentucky.  For one of these, 
information is not openly available, and it 
will not be considered further here.  A sec-
ond possible cave art site, in the Green River 
region of west-central Kentucky, was discov-
ered in 2015 and is currently being studied; 
we leave the first presentation of that site to 
those undertaking the initial documentation.  
The other four sites are in the literature, so we 
are comfortable discussing them here.  

The oldest dark zone cave art site in Ken-
tucky, Adair Glyph Cave, is among the oldest 
such sites in the Eastern Woodlands (DiBlasi 
1996; Simek et al. 2014).  According to Di-
Blasi, the mud floor of a large room (150 m 
long by 4 m wide) about 1 km from the cave 
entrance, exhibits geometric mud glyph 
figures incised into the wet clay surface.  Lin-
ear zigzags are very common at Adair, as is 
cross-hatching (DiBlasi 1996:42–43).  A single 
radiocarbon age determination on cane 
charcoal from the passage yielded a value 
of 3560±110, which calibrates to 3835-4148 BP 
at 1 sigma.  As noted, this date range cor-
responds to the Late Archaic period in the 
Southeast.

A second Kentucky cave art site is in fact 
the longest cave complex in the world, the 
Mammoth and Salts Cave system (Watson 
1969; Watson 1974).  Cross-hatching and 
other linear markings have been noted at 
several places in the upper level trunk pas-
sages of Salts Cave, and possibly prehistoric 
rectilinear and curvilinear pictographs have 
been recorded for Mammoth Cave as well 

(DiBlasi 1996:46). In at least one place in Salts 
Cave there are three zoomorphic figures that 
may be prehistoric (Figure 8), drawn with 
charcoal on a rock face (DiBlasi 1996:43–45).  
No radiocarbon dates can be directly as-
sociated with pictographs or petroglyphs at 
Mammoth/Salts Cave, although many dates 
indicate significant activity in the cave during 
the Woodland Period, when horticulture had 
become an important part of human subsis-
tence (Crothers et al. 2002; Kennedy 1996).   

At Crumps Cave in southern Kentucky, sev-
eral mud glyphs deep in the dark zone of this 
large cave have Woodland Period age as-
sociations (Figure 9).  The glyphs themselves 
include complicated figures comprising 
anthropomorphs, representations of animals, 
including serpents and a turtle, and a vari-
ety of abstract patterns and lines (Davis and 
Haskins 1993; Crothers and Watson 1993).  
One possible serpent image may have horns.  
There are two radiocarbon age determina-
tions associated with the Crumps Cave mud 
glyphs, one at 1980 + 60 BP (1 sigma Cal 
1999-1868 BP) and the other at 1840 + 80 BP 
(1 sigma Cal 1875-1635 BP), both placing use 
of the cave firmly into the Woodland Peri-
od.  The latter date was made on a sample 
of torch charcoal removed from inside an 
engraved line of a mud glyph.

The fourth known Kentucky cave art site is 
Fisher Ridge Cave, where there is at least 
one occurrence of cross-hatching engraved 
on the limestone wall of the cave’s dark zone 
(DiBlasi 1996:43–46). Fisher Ridge Cave has 
two associated radiocarbon age determina-
tions, although neither can be directly relat-
ed to the petroglyph panel.  The oldest age 



29

is 3175 + 80 BP (1 sigma Cal 3544-3256 BP), 
and the second age is 2750 + 85 BP (1 sigma 
Cal 2943-2766 BP).  These are Late Archaic/
Early Woodland Period ages, like those from 
the other Kentucky cave art sites, suggesting 
once again that cave art sites in the Com-
monwealth may be old compared to similar 
sites further south. 

There are too few cave art sites in Kentucky 
to say much about patterning in their spatial 
locations.   It is worth noting, however, the 
Mammoth and Salts and Fisher Ridge Cave 
complexes are mostly in Edmundson County, 
Kentucky.  The new site currently under study 
is in this same area, as is Crumps Cave in 
Warren County.  Only Adair Glyph Cave, lo-
cated in the eponymous county, is not in the 
Green River area.  We know of no dark zone 

cave art sites in the eastern part of Kentucky. 

That caves in Kentucky would be venerated 
places is not surprising, given the large num-
bers of caves in the state and the presence 
there of the longest continuous karst system 
on the planet.  In contrast to areas further 
south, there is no evidence that cave art was 
produced late in the prehistoric sequence, 
or even much after the dawn of the Christian 
era.  Even so, all three major forms of cave 
art that we have encountered in the South-
east-- mud glyphs, petroglyphs and picto-
graphs-- are represented in Kentucky’s few 
art caves. 

Tennessee
The prehistoric cave art record in Tennessee 
is by far the richest in North America, with 57 

Figure 16.  Petroglyph of a bird transforming into, or from, a rattlesnake (Crotalus sp.) from 18th Unnamed Cave, Alabama. Alan Cressler
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sites currently known.  There are likely two 
reasons for this concentration in the state.  
First as discussed earlier, since the discovery 
of Mud Glyph Cave in 1980 there have been 
systematic, organized efforts to locate and 
record Tennessee’s dark zone art sites, and 
these have been quite successful.   Second, 
Tennessee is one of the richest karst regions in 
North America, with more than 10,000 docu-
mented caves, and in our experience where 
there were caves to decorate in Tennessee, 
prehistoric people decorated them. 

As we have seen, prehistoric cave art was 
produced at a very early date in what today 
is Tennessee, beginning perhaps 6000 years 
ago along the Kentucky border during the 
Archaic Period.  Cave art was also produced 
during the succeeding Woodland Period, 
and it is sometimes associated with human 
burials during this phase (Simek, Cressler and 
Pope 2004; Simek and Cressler 2010).  Most 
pictographs in caves, however, tend to date 
to the late prehistoric Mississippian period 
(Simek and Cressler 2009).  A long listing of 
C14 age determinations for Tennessee cave 
art sites was presented in 2013 by Simek and 
colleagues (Simek, Cressler and Douglas 
2013)

In general, the subject matter of cave art in 
Tennessee is varied.  Circles are common, 
for example at Dunbar Cave, where classic 
Mississippian icons painted in black are found 
alongside concentric circle pictographs and 
petroglyphs (Simek et al. 2012).   Another 
common motif is various grooves and curving 
lines, which are among the most frequent 
motifs in petroglyph and mud glyph caves, 
often overlapping in large and complex 

panels that can extend for meters of daunt-
ing complexity (Faulkner and Simek 2001; 
Simek et al. 1997).  Anthropomorphic figures 
are also one of the most common elements 
seen in caves, beginning as we have seen 
during the Archaic Phase.  Woodland period 
sites also contain detailed human images, 
including the remarkable human face petro-
glyph from 13th Unnamed Cave, Tennessee, 
shown in Figure 10 which has associated C14 
dates calibrated to between 2120 and 1990 
years ago. But without doubt, the human 
images from the Mississippian period are the 
most elaborate and detailed, exemplified by 
several mud glyphs from Mud Glyph Cave 
(Figure 11).  

Avian images are among the most frequent 
animal depictions in dark zone cave art.  In 
a few caves, such as 7th, 11th and 12th Un-
named caves, birds are the dominant sub-
jects (Figure 12).  Frequently, although not 
always, birds inside caves are depicted in 
flight, with their wings extended and flight 
feathers clearly delineated.  A variety of 
species is represented, including turkeys, rap-
tors, perhaps hummingbirds and other forms 
that do not have clearly identifying charac-
teristics.  Quadrupeds are also common in 
Tennessee caves, with examples from 11th, 
12th, 45th, 60th, and 61st Unnamed Caves pres-
ently known.  Most interestingly, one of the 
most common quadruped representations 
appears to be of canids, possibly wolves or 
coyotes but more likely (we believe) domes-
tic dogs (see Figure 3).

Serpent images are quite common in Ten-
nessee caves, known as mud glyphs, petro-
glyphs, and pictographs in at least eight sites, 
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including one cave dated to the Archaic 
Period and two others dated to the Wood-
land Period.  Some serpents in caves have 
head appendages or horns, including ex-
amples from 12th Unnamed Cave (Figure 13), 
8th Unnamed Cave, 1st Unnamed Cave and 
Mud Glyph Cave.  We know from ethnogra-
phy that serpents are an animal associated 
with the underworld (Mooney 1900; Swanton 
1929).  

Depictions of weapons, or images that might 
be reasonably interpreted as weapons, are 
very rare in all southeastern rock art, but they 
are present in small quantities in cave con-
texts in Tennessee.  With one exception, all 
such images are late in the region’s prehistor-
ic sequence, i.e., from the Early Mississippian 
to the end of the prehistoric sequence.  Sev-
eral mace images are present in the Missis-
sippian sites, 11th Unnamed and Mud Glyph 
caves, in Tennessee (Faulkner 1986; Simek et 
al. 2001), including a bird effigy holding mac-
es in its hands (Figure 14).  

Alabama
As in Kentucky and Tennessee, Alabama 
dark zone cave art has great time depth, 
although no sites have associated radiocar-
bon dates as early as those in Tennessee or 
Kentucky.   The earliest date we have for Al-
abama cave art comes from 19th Unnamed 
Cave, which we described in detail some 
years ago (Cressler et al. 1999); the earliest of 
two age determinations from 19th Unnamed 
Cave (1730 + 60 BP) yielded a calibrated 
68% CI age range of 1705-1567 BP.  This age 
is well within the Middle Woodland Period 
in Alabama.  19th Unnamed Cave contains 
hundreds of mud glyphs over a large area 

of cave ceiling. The subject matter of the 
art comprises animals, birds, serpents, geo-
metric shapes, masses of meandering lines 
and curves that resemble stamped ceramic 
designs, and anthropomorphs, including a 
remarkable figure of a headless human body 
with diamond designs on the torso and a 
rayed semicircle extending out from the mid-
section (Figure 15).  

On the other end of the chronological spec-
trum is 63rd Unnamed Cave, likely among 
the most recent of Alabama’s cave art sites.   
This cave contains historic inscriptions written 
in the Sequoyan Syllabary, a system devel-
oped by the Cherokee innovator Sequoyah 
to make his people’s language a written as 
well as a spoken one.  Written dates that 
accompany these inscriptions indicate pro-
duction in the 1820’s, prior to the infamous re-
moval of all eastern Indigenous Americans to 
west of the Mississippi River.  Thus, Alabama 
caves were decorated by historic period 
Native people.

18th Unnamed Cave is another relatively rich 
Alabama dark zone cave art site, with more 
than 90 individual petroglyphs engraved on 
the cave ceiling along a series of low crawl-
ways.  The glyphs are mostly of animals and 
include fish, birds, and “transformational 
creatures” that have characteristics from 
more than one type of organism.  Many of 
the animals can be identified as to species:  
turkeys (Meleagris gallopavo), owls, gar fish 
(Atractosteus or Lepisosteus sp.) and a very 
rare image of an American Paddlefish (Poly-
odon spathula).  Transforming animals are 
particularly interesting in this cave, and in-
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clude birds transforming into fish and a rather 
spectacular image of a turkey transforming 
into a rattlesnake (Figure 16).   The 18th Un-
named Cave petroglyphs are associated 
with a single radiocarbon age determination 
(720 + 60 bp) which calibrates at 68% CI to 
726-567 BP.  Another interesting aspect of the 
18th Unnamed Cave assemblage is that the 
images are ordered on the cave ceiling, with 
turkeys towards the entrance, fish a bit deep-
er into the cave facing inward (as if swim-
ming into the interior), owls appearing after 
that, and transformational imagery in the 
deepest part of the cave.  This “composition” 
in Mississippian cave art is something that we 
have seen in several caves and that we dis-
cuss in detail elsewhere (Simek and Cressler 
2008a; Simek, Cressler and Douglas 2013:205-
207).   The remaining cave art sites in Ala-
bama are different from those we have just 
discussed, in that very few or, in some cases, 
only a single glyph is present.  These are what 
we have referred to elsewhere as “rare art” 
sites (Simek and Cressler 2001; Simek and 
Cressler 2005) and they form an aspect of 
prehistoric cave art not only in Alabama but 
also in Tennessee.   Thus, cave art in Ala-
bama is variable in content and structure, 
may comprise compositions on a cave-wide 
scale of many rock art images, or may pres-
ent as isolated, deeply placed images.  As is 
true in Kentucky and Tennessee, circles and 
curves, and linear or hatched themes, are 
the most common elements, with represen-
tational animal and anthropomorphic figures 
also present.  

CONCLUSIONS
Prehistoric rock art in the Southeast has great 
time depth, beginning some 6000 years ago 

and continuing to be produced into the his-
toric period.  The late prehistoric Mississippian 
Period saw the greatest production of cave 
art, and this was surely religious iconography 
for the most part.  Earlier cultures made cave 
art, but we are less certain of what its mean-
ing was than we are for later time periods. 
While there are some variations in style and 
subject matter across the southern Appa-
lachian region from Kentucky to Alabama, 
cave art sites have a basic similarity in how 
sites were used and the content of the imag-
es that were produced in them.  This can be 
contrasted to the equally numerous but more 
accessible open-air rock art in the South-
east, which seems to differ in production and 
subject matter in different parts of the region 
(Simek, Cressler and Henson 2018).  Thus, 
where open-air rock art may have been a 
way to differentiate regional polities or cultur-
al entities, cave art expressed a unity among 
prehistoric cultures in the region.  It’s obvious 
religious themes suggest that religion was 
a unifying force among prehistoric Native 
American peoples in the ancient Southeast.
 The prehistoric cave art of the South-
east is one of the great elements of cultural 
heritage for all Americans and should be a 
point of great pride for all of us.  Such sites 
are especially important, of course, to the 
descendants of the Native peoples of the 
region who made this art as an expression 
of their connections to the land and earth.  
Nevertheless, many of these caves are en-
dangered by unintentional and sometimes 
intentional actions that can damage or even 
destroy the ancient artwork.  Looting of cave 
archaeological sites by black-market artifact 
collectors is one serious threat to these sites.  
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One of the most dangerous activities, how-
ever, is “cleaning” cave walls of graffiti and 
markings that appear to be recent but that 
may be ancient, a practice that well-mean-
ing NSS members have engaged in.  We 
have published a distressing example of how 
well-intentioned cave cleaning destroyed 
important prehistoric artwork in 60th Unnamed 
Cave in Tennessee (Simek and Cressler 
2008b), and we can cite other examples of 
where cave cleaning has unwittingly re-
moved ancient artifacts along with recent 
debris.  The prehistoric cave art sites of the 
Southeast are fragile and precious historic 
resources that require vigilance and dedi-
cated care if they are to be preserved.  True 
cave conservation demands that these sites 
be recognized and, in many cases, left alone 
to insure their continued existence for gen-
erations to come.  We know that the caving 
community values the cultural resources 
found in caves.  We hope this overview will 
help all cavers to be mindful of what might 
be in the caves they explore and thoughtful 
about how they can help to preserve these 
important and, to some, sacred places.

NOTES
1.  Sequentially numbering “Unnamed 
Caves” is a convention we have used since 
the beginning of our work on Southeast US 
prehistoric cave art.  We use these desig-
nations publicly, rather than the common 
names of the caves, to guard their locations 
and contents.  Many of the caves we have 
documented are remote and/or on private 
lands, and there is little defense from loot-
ers and treasure hunters besides secrecy for 
these sites.
2.  All radiocarbon dates discussed here 

were calibrated by the authors using OXCAL 
(Bronk Ramsey 1995).  Calibrations employ 
the IntCal 13 curve.
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Gray Bats:

The Cave Bat in the Cave State

Cory Holliday

It’s no wonder that bats are the symbol of 
cavers. Although often misunderstood and 
maligned, bats are amazing, intelligent an-
imals, that have tremendous impact on our 
landscape. Bats rebel against many biologi-
cal norms. They are long lived, despite small 
size and fast metabolisms. They are intelli-
gent, adaptive, and altruistic, despite out-
ward appearances that creep people out.

Flight in vertebrates is a rare thing, occur-
ring only three times in evolutionary history: 
pterosaurs, birds, and bats. Bats have found 
niches in almost every terrestrial landscape 
in the world, generally taking the night shift. 
Tennessee has 16 species of bats with about 
half of those using caves for some part of 
their life. But gray bats (Myotis grisescens) are 
“the” cave bats in TAG. If you ever see large 
numbers of bats exiting a Tennessee cave at 
dusk, chances are that those are gray bats. 
Guano piles in Tennessee caves, are also, 
generally, courtesy of your friendly neighbor-
hood gray bats. 

Gray bats spend the majority of their lives 
underground, in caves. They are so cave 
adapted, that they only live in the cave 
regions of the southeast and the Ozarks, 
except for one known subpopulation living 

in man-made structures around Ashville, 
North Carolina. Gray bats are typically born 
in caves, they roost in caves all summer long, 
they migrate utilizing transition caves, and 
they hibernate for months at a time in select 
caves. All of this adds up to a life of about 
75% of their time spent in caves. 

Gray bats don’t just live in any old cave, they 
have very specific temperature and relative 
humidity requirements that allow them to 
thrive in cave environments. In the winter, 
gray bats are limited to very few cave roosts 
that have the right conditions for their ex-
tended lodging. They seem to prefer large 
cave systems that have cold air traps where 
temperatures are relatively stable and drop 
to just above freezing. Also, they seem to 
prefer large caves with a variety of microcli-
mate options to move around as needed. 
Only a very small subset of caves meet these 
requirements, and despite all of the available 
cave roosting habitat throughout their range, 
gray bats primarily hibernate in only 13 caves 
in 5 states. This amounts to millions of bats 
hibernating in only 13 caves, or hundreds of 
thousands of bats per cave.

Gray bats breed in the fall at their hiberna-
tion sites and the females store sperm for 
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several months. Following a spring migration, 
which can be several hundred miles, female 
gray bats select warm cave roosting sites to 
limit the amount of energy needed for their 
pups to maintain their warm body tempera-
tures. Gray bats are mammals just like us. 
Female gray bats self-impregnate using their 
stored sperm and have one pup in late May 
to early June. They nurse their young pups, 
which adds a tremendous energy require-
ment to animals that are already limited 
to foraging after dark. During this period, 
female gray bats can eat their own weight 
every night. They also can be very protective 
of prime foraging spots with easy access to 
the cave roost. 

Gray bats are one of the only animals in the 
region to bring large amounts of energy into 
cave systems. Absent of sunlight and plants, 
caves are dependent on outside sources of 
energy for their ecological systems. Much of 
a cave’s ecological energy trickles from the 
water moving through the system; there are 
seasonal inputs with falling leaves and in-
creased rain during the fall and winter. Gray 
bats leave their caves to consume insects 
and can turn that into tremendous energy 
inputs for select cave systems via excrement. 
Other bats, crickets, and woodrats contrib-
ute as well, but generally not at the scale 
of gray bats in Tennessee. Some of our gray 
bat caves have large hills of guano. Bella-
my Cave near Clarksville TN has a feature 
named “guano mountain.” Gray bats often 
roost over water inside caves, and the guano 
directly influences not only the cave itself, 
but the groundwater ecology downstream. 
We may not prefer guano tea, but microbes 
certainly do. 

If you encounter a gray bat guano pile when 
caving, I would encourage you to stop and 
take a closer look. It usually takes a few 
minutes for your eyes to adjust to the minute 
scale of life in the cave, but you should start 
seeing abundant life in and around the gua-
no. Also, be sure to check streams and pools 
of water in gray bat caves as they are usually 
rich with life also. 

When active and out foraging or migrat-
ing, gray bats are doing all sorts of interest-
ing things. This is the most challenging part 
of their life to study, so we know the least 
about this active part of their natural history. 
After studying gray bats from Ament Cave 
in Cookeville, TN summer 2018, we know 
that they are capable of very fast flight. The 
Ament Cave bats seemed to have specific 
foraging areas where they would spend the 
bulk of their night eating insects. Individual 
bats would often switch sites between nights 
and foraged up to approximately 20 miles 
from the maternity roost. Often an individual 
bat’s nightly track would be well over 100 
miles flown. Gray bats seem to prefer forag-
ing over waterways, but we did often record 
them foraging over agricultural fields and 
undeveloped open lands also.

Like much of North America’s native wildlife, 
gray bats have suffered declines as the result 
of continued human population growth and 
associated landscape change. Gray bats 
are extremely vulnerable to disturbance 
when they are hibernating and at their ma-
ternity caves. A single poorly timed entry into 
a gray bat maternity roost can, and has, 
caused the death of the entire year’s pups 
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for that cave. This can be tens of thousands 
of bats. During winter, gray bats have about 
2-3 grams of fat to survive on through spring. 
Any human entry in their hibernaculum 
during that time causes bats to use energy 
unnecessarily. This can impact hundreds of 
thousands of individuals per site. Luckily, gray 
bats have responded extremely well to cave 
protection efforts. Controlling human access, 
generally through the use of cave gates, at 
priority gray bat roosts has worked extremely 
well to recover these animals from a dramat-
ically sinking population trend in the 1970’s 
and 80’s. Gray bats were listed as an Endan-
gered Species in 1976; however, there has 
been a growth in population over the last 
twenty years. 

Conservation efforts had a learning curve 

Cory Holliday

as the design and implementation of bat 
friendly cave gates took time, involving a 
process of trial and error. Now,over 40 years 
later, gray bats are doing extremely well. It is 
estimated that there are more gray bats in 
Tennessee now than there were throughout 
their range when the species was listed in 
1976. Bat census data estimates that we’re 
approaching 1.5 million hibernating gray 
bats in Tennessee. 

I like to say that Tennessee has more under-
ground space than any other place. Ten-
nessee is the most biologically diverse inland 
state, and we owe much of that to our land-
scape underground. Our rich cave resourc-
es really does make Tennessee an amazing 
cave state. Enjoy your 2019 NSS Convention 
experience and cave softly.
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Dye Tracing Large Springs and Complex Karst Systems

Along the Cumberland Plateau of Tennessee

Ben Miller, Brian Ham, Zeke McKee, & Geary Schindel

Over the past few years there has been a 
large effort to document, study, and monitor 
some of the largest springs in Tennessee.  The 
volunteer-based group known as the Karst 
Springs Initiative or KSI (which is led by the 
authors) has selected seven different springs 
as monitoring sites for stage, discharge and 
temperature while also measuring a multi-
tude of other large springs as the occasion 
presents itself.  Some of the monitored sites 
in this project are: Enchanted River-Dragons 
Breath Spring on the East Fork Obey River, 
Grundy Big Spring and Collins Rise on the 
Collins River, Head of Sequatchie, Big Spring 
on the Caney River, and Big Swamp Spring 
on Cane Creek.   In addition to the moni-
toring work and discharge measurements, 
recharge area delineation through the use 
of fluorescent dye tracing has occurred 
for some of the springs which do not have 
known recharge areas.  Some springs, such 
as Head of Sequatchie, have received ex-
tensive study in the past and had well de-
lineated recharge areas such that no ad-
ditional work was needed.  Thus, once the 
monitoring network was established, dye 
tracing became one of the next major com-
ponents for the Karst Springs Initiative.   This 
paper will give an overview of three major 

dye tracing projects, two of which are led 
by the Karst Springs Initiative and a third by 
an independent group using dye tracing to 
understand the hydrologic connections of a 
heavily karstified watershed (Fig. 1).  

East Fork Obey River

The East Fork Obey River (EFO) is located in 
north-central Tennessee and lies near the 
small rural communities of Jamestown and 
Clarkrange, largely within Fentress County 
though portions of the watershed extend into 
Putnam, Overton, and Pickett Counties (Fig. 
2).  The topographic watershed for the river 
begins near the town of Monterey, just East 
of the 2019 NSS Convention site.  From Mon-
terey the river flows for 73 km (46 mi) before 
emptying into Dale Hollow Lake just upstream 
of the confluence with the West Fork Obey 
River, another heavily karstified watershed 
which is understudied.  At the point where 
the East Fork encounters the lake, the stream 
has a watershed of approximately 665 km2 
(257 mi2).  The watershed is largely forested 
with small areas of low density urban devel-
opment scattered throughout; however, this 
land use does not highlight one of the major 
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impacts to water quality, acid mine drain-
age.  During the early 1900’s strip mining took 
place in several major tributaries to the EFO, 
including Laurel Creek and Hurricane Creek.  
Though the mines are no longer active, lo-
calized groundwater movement has creat-
ed flowing water which passes through the 
mines and mobilizes the high acidity water 
moving downstream into karst openings.  The 
acid mine runoff has created a dramatic 
visual impact in the staining of rocks in the 
stream channel and staining of cave walls in 
stream caves. There was also a dramatic de-
crease in fish diversity and density though this 
problem seems to be gradually improving.  

In terms of the karst and caves present, the 
EFO is truly a world class site.  After the Obey 
has been flowing for 31 km (19 mi), the water-
shed approaches 261 km2 (101 mi2) in size.  
Through this reach the river is flowing across 
the Mississippian Hartselle Formation, which 
in this area is predominantly sandstone.  At 
the point where the river breaches the Hart-
selle the river sinks entirely into the Missisppi-
an Monteagle Limestone  at a spectacular 
waterfall 6 m high (20 ft) and over 50 m (164 
ft) in length known as the Bathtub Drain (Fig 
3).  Except in flood stage, this water is not 
seen for 9.7 km (6 mi) until a large resurgence 
is encountered at Enchanted River-Dragons 
Breath (ER/DB) (Fig. 4).  The spring has two 
outlets which both discharge from caves, 
with the larger spring discharging from a 110 
m (360 ft) long cave and the smaller spring 
discharging from a 2.1 km (1.3 mi) long cave 
system.  In base flow this spring is the peren-
nial start of the EFO, though in extremely low 
flows the water from the spring sinks again a 
short distance downstream at the contact 

with the Mississippian St. Louis Limestone be-
fore it finally resurfaces at Big Spring located 
an additional 3.7 km (2.3 mi) further down 
valley.  

Throughout the valley from the Bathtub Drain 
down and past Big Spring are hundreds of 
cave systems which include some of the 
more famous caves in Tennessee.  Xanadu 
Cave with 38.7 km (24 mi) of survey is current-
ly the longest surveyed cave on the EFO and 
is known for the immense Sandhills Passage, 
Cumberland Avenue, and the giant 1.2 ha 
(3 acre) room named Fort Sanders.  Moun-
tain Eye System with 25 km (15.5 mi) is the 
second longest with extensive mazes, long 
segments of trunk passage and an active 
stream trunk passage that is at or slightly be-
low the streambed of the valley outside the 
cave.  Other significant cave systems in the 
EFO include Zarathustra Cave 11.3 km (7 mi), 
Pygmalion Cave 9.6 km (6 mi), Buffalo Cave 
6.7 km (4.1 mi), and Hyperborean Hole 4.8 km 
(3 mi).  

Since the EFO has such a discrete sink point, 
it was easy to delineate a minimum recharge 
area. A single trace had been done in the 
1980’s by Brad Neff connecting the Bathtub 
Drain to ER/DB.  What was not known was 
how many of the significant tributaries be-
tween the major sink and rise contributed 
flow to the springs, if any of the big caves in-
corporated into the local hydrology and the 
location of the groundwater divide between 
ER/DB and Big Spring further downstream.  
Seeking to answer these questions, the KSI 
approached Geary Schindel who agreed to 
provide analysis for the many charcoal pack-
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Figure 1 (left). Overview of dye tracing project areas 
- Ben Miller

Figure 2 (left). Overview of East Fork Obey River 
Watershed - Ben Miller

Figure 8 (below). Visual detection of Fluorescein at 
Lick Creek Karst Window - Ben Miller
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Figure 3. Bathtub Drain during low flow conditions - Ben Miller

Figure 4. Enchanted River/Dragon’s Breath Spring - Matt Tomlinson

Figure 5. Sulforhodamine B injection at Pratt Branch - Brian Ham Figure 6. Rhodamine WT injection at the Bathtub Drain - Katie Miller

Figure 7. Rhodamine WT Injection at Lints Cove, Alph Caverns Entrance to Xanadu Cave - Brian Ham
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ets that would lead to answers.  Local cavers 
were contacted to help with dye injection lo-
cations, known connections between caves 
from survey and to assist with the project 
overall.  Especially helpful in this area were 
Matt Lee and Matt Tomlinson of Knoxville and 
Sid Jones of Maryville/Grimsley.  Some pre-
liminary reconnaissance has started back in 
Fall 2016, with the first injections occurring in 
January 2017 and the final round of injections 
taking place in September 2017.

Round 1: 2/11/2017 
This was the very first round of dye injections 
for the current effort of studying the East Fork 
Obey.  Initially we would have preferred to 
inject dye at the Bathtub Drain; however, 
due to high winter streamflow, water was 
flowing over and past the major sink point.  
Due to the inability to control the dye in such 
a case, it was decided to postpone that in-
jection and proceed with the following major 
recharge features and drainages.

Injections
1. Laurel Creek Canyon Cave
Laurel Creek Cave was first entered and 
documented in the 1980’s when cavers 
found 23 m (75 ft) of cave below the stream-
bed of the EFO and extremely low pH water 
(~4.0) entering the cave as a result of the 
acid mine drainage upstream from the cave.  
We found the cave to have either largely 
collapsed or filled with material but the cave 
entrance was still accepting a large amount 
of streamflow from both Laurel Creek and 
the amount of the main stream that the 
Bathtub Drain was not accepting.  By care-
fully standing on the boulders at the edge 
of the stream sink 1.1 kg (2.5 lb) of Fluores-

cein were  poured into the feature without 
any dye migrating downstream or out of the 
swallet.

2. Hyperborean Hole swallet 
Hyperborean Hole is a 4.8 km (3 mi) long 
cave located approximately mid-way be-
tween the major stream sink at the Bathtub 
Drain and the springs at ER/DB.  The cave is 
thought to connect to two other major cave 
systems, Mountain Eye and Zarathustra, but 
the connection has not yet been made 
or surveyed .  The entrance is located in a 
streambed and takes the entire flow of Cobb 
Creek when it is flowing, except in very large 
floods.  Liquid Eosine (1.8 kg/4 lb) was poured 
into the flowing stream 30 meters upstream 
of the swallet.

3. Pratt Branch 
Pratt Branch is located just north of Cobb 
Creek and is also located on the east side of 
the river.  Though no caves are located with-
in Pratt Branch proper, nearby Zarathustra 
Cave extends under the flank of Pratt Branch 
and may cross under the streambed in some 
places.  No known swallet or sink point exist-
ed though we strongly believed by continu-
ing to walk upstream in the dry streambed 
we would eventually find sinking flow, and in-
deed we did. A large pool was found with a 
nice waterfall plunging into itl but the stream-
bed was dry below the pool, indicating a 
sink point somewhere in the pool.  Sulfor-
hodamine B (.9 kg /2 lb) was poured directly 
into the stream above the waterfall (Fig. 5). 
Once in the pool, the dye made a “beeline” 
for the downstream right corner  where it ap-
peared to be sinking.  
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4. Deep Branch 
While the team was injecting dye into Pratt 
Branch, Matt Tomlinson and Sid Jones volun-
teered to cross the cold East Fork Obey River 
and check Deep Branch from the bottom 
up, looking for any swallets or sink points.  
Luckily a discrete sink point was found at the 
classic contact between the Mississippian 
Hartselle Formation and the underlying Mon-
teagle Limestone.  Due to time constraints 
and a quickly setting sun, the dye injection of 
Rhodamine WT (.9 kg /2 lb) was made at the 
crossing of Deep Branch at the Wilder Moun-
tain Road.  It is thought the dye reached the 
sink point in a few hours after injection, the 
sun was setting during the injection thus pho-
tolysis is not thought to be an issue.

Traces
Following the first round of injections the 
charcoal packets were changed at 1 day, 2 
days, 1 week, 2 weeks, and 4 weeks post-in-
jection.  All of the injections that performed 
had positive dye traces to Enchanted Riv-
er and Dragons Breath.  The dye injections 
into Laurel Creek Cave and Pratt Branch 
reached ER/DB within 1 day and the other 
locations reached ER/DB within 2 days.  Ad-
ditionally, Pratt Branch was positively traced 
to Zarathustra Cave, though interestingly 
Hyperborean Hole did not connect to the 
cave system despite its close proximity.  Since 
a portion of the flow below ER/DB sinks and 
flows to Big Spring, several of the traces were 
also positive to Big Spring though not all dyes 
were detected; Rhodamine WT specifically 
may have degraded due to photolysis after 
resurging from ER/DB.  This round of trac-
es extended the recharge area for ER/DB 
significantly downstream and helped us to 

incorporate at least one of the major cave 
systems, Zarathustra Cave, into the active 
hydrologic system, though many other caves 
were located in the recharge area.  

Round 2: 3/25/2017
This round was a quickly added round since 
we were contacted by Scott Kindelberger 
of YSI, a scientific instrumentation company.  
He was in the process of designing a trace 
to test their new Rhodamine WT probes and 
needed a place to conduct a field study.  
Brian had made the contact at a scientific 
conference and described our project to 
him.  Scott was interested and the flow was 
at the right level so a single dye injection was 
quickly planned.

Injections
1. Bathtub Drain 
Following a quick retrieval of all the packets 
the day before, the team (Brian, Scott, and 
Lee Anne Bledsoe) had verified that 100% 
of the water at the Bathtub Drain was sink-
ing.  The team, plus Katie Ingram, made their 
way through the recently logged hillside to 
the spectacular sink.  Brian made a quick 
discharge measurement to help in later 
mass balance calculations and allow for all 
of the photo documentation to be set up 
in advance.  Following the discharge mea-
surement 1 kg (2.25 lb) lbs of Rhodamine WT 
was poured directly into the stream above 
the falls and sink point.  The injection made a 
quite photogenic sight (Fig. 6) and following 
injection the team made their way back up 
the mountain.  

Traces
Since two different YSI Sondes were posi-
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tioned at ER/DB the results were able to be 
extraordinarily precise and it was determined 
that the trace from the Bathtub Drain to ER/
DB took only 14 hours to go a straight line 
distance of 6.9 km (4.3 mi).  This rapid move-
ment of groundwater is strongly indicative 
of conduit flow, with velocities greater than 
500 m/hr.  This is not too surprising since there 
is nearly 120 km (75 mi) of mapped cave in 
the intervening stretch, though none of the 
known caves have intersected the main flow 
from the Bathtub Drain to ER/DB.

Round 3: 6/16 – 6/17/2017
In the third round of injections the sites would 
focus on extending the recharge area further 
downstream along both sides of the river and 
would hopefully be the last round of traces 
that would delineate the ER/SB recharge 
area and might begin to help identify the 
boundary between the recharge for ER/DB 
and Big Spring.  

Injections
1. Panther Branch 
Following charcoal packet retrievals and 
placements, Brian and Ben made their 
way through the Wilder Mountain maze of 
roads to the closest access point for Pan-
ther Branch.  They found a flowing stream 
cascading over sandstone boulders and 
had been assured by Matt Lee that the flow 
would entirely sink into the main entrance of 
Roaring Panther Cave a 3.2 km (2 mi) long 
cave system downstream of the injection 
site, this was later confirmed at the base of 
the drainage which had no overland flow.  
The Eosine injection (0.9 kg/2 lb) was made 
at the end of the day to limit any potential 
photolysis and the dye was expected to 

reach the cave in 1-2 hours.  Ben and Brian 
then backpacked down to ER/DB, changing 
the packet at the springs before crashing for 
the evening.  

2. Lints Cove – Alph Caverns entrance 
The next morning the first injection was on 
the opposite side of the East Fork Obey from 
ER/DB near the entrance to Xanadu Cave, 
a 38.6 km (24 mi) long cave system.   At the 
Hartselle-Monteagle contact the stream from 
Lints Cove plunges over a waterfall and flows 
into a gigantic entrance, the Alph Caverns 
entrance to the cave system (Fig. 7).  This 
site was the furthest downstream location 
and it was unsure whether or not the trace 
might go to ER/DB but this was an attempt 
to incorporate the long cave into the ER/DB 
recharge area and to determine the resur-
gence point for the cave system.  On this 
day the flow was a trickle but was still sinking 
into sediments at the base of the waterfall.  
Rhodamine WT (0.9 kg/2 lb) was injected into 
the small flow of water which pooled, pho-
tolysis is thought to be minimal due to the 
well-shaded character of the injection loca-
tion. 
 
3. Lick Creek 
Following the RWT injection, the crew hiked 
partway back up the mountain to the point 
at which the small dirt path/road crosses Lick 
Branch.  The stream was actively flowing at 
the road crossing but, by proceeding down 
the stream one hundred meters, a discrete 
sink point was found taking the entire flow of 
the stream.  Fluorescein dye (0.23 kg/0.5 lb) 
was injected into the stream a short distance 
upstream of the sink point.  Following the 
injection, and the completion of all nec-
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essary fieldwork, the team made their way 
to an impressive karst window/pit-like feature 
located approximately 238 m (780 ft) away.   
The team set up hammocks and took a short 
nap, not long after waking the fluorescein 
was visually observed flowing out the small 
spring and falling into the pit (Fig. 8).  

Traces
The trace from Lick Creek to Lick Creek Karst 
Window was fairly rapid (1 hr 50 min), though 
the velocities were slower than the Bathtub 
trace, the Lick Creek velocities were calcu-
lated to be around 130 m/hr (425 ft/hr).  From 
the Lick Creek Karst Window the dye then 
traveled to ER/DB.  The Panther Branch dye 
injection was positively traced to Big Spring 
but not to ER/DB, indicating a groundwater 
basin divide between Panther Branch and 
ER/DB.  The Lints Cove/Xanadu Cave injec-
tion was positively traced to the pool along 
the East Fork Obey which is upstream of ER/
DB and downstream of the mouth of Lints 
Cove.  It is believed there is a small spring or 
springs which discharge into the stream from 
the streambed since none are visible along 
either edge and the pool always has a small 
amount of flow at the downstream end.  This 
trace also provided guidance for where the 

groundwater basin divide was on the east 
side of the main stream, which in this case 
exists in the area between Zarathustra Cave 
and Xanadu Cave.  

Round 4: 9/23/2017
The final round of dye injections, to date, fo-
cused on understanding and helping to de-
lineate the recharge area of Big Spring.  The 
Upper Big Piney Creek injection, in particular, 
was a last attempt to inject dye in a location 
that might reach ER/DB.  

Injections
1. Upper Big Piney Creek 
This location was accessed via a complicat-
ed series of ATV trails which eventually made 
their way into the upper reaches of Big Piney 
Creek.  A small amount of streamflow (<0.03 
m3/s) was found to be sinking at what may 
have been the contact between the Missis-
sippian Pennington Formation and the un-
derlying Bangor Limestone.  Eosine (0.9 kg/2 
lb) was injected into the flowing stream and 
was observed to be sinking before the team 
left the site.  The site was upstream of several 
small caves including Inda Plunda Cave.  
2. Big Piney Creek near Long Branch con-
fluence 

Table 1: East Fork Obey River Basin Dye Traces

Date Injection Location Dye Detection
2/11/2017 Laurel Creek Canyon FL ER/DB
2/11/2017 Hyperborean Hole EO ER/DB
2/11/2017 Pratt Branch SRB ER/DB
2/11/2017 Deep Branch RWT ER/DB
3/25/2017 Bathtub Drain RWT ER/DB
6/16/2017 Panther Branch EO Big Spring
6/17/2017 Lints Cove Sink - Xanadu RWT Pool in EFO upstream of ER/DB
6/17/2017 Lick Creek FL Lick Creek Karst Window and ER/DB
9/23/2017 Upper Piney Creek @ Pratt Branch EO (Awaiting Results)
9/23/2017 Piney Creek near Long Branch FL Big Spring
9/23/20107 Rhinegold Cave @ Little Piney Creek RWT Big Spring
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Figure 9: East Fork Obey River Area Dye Trace Flowpaths - Ben Miller

Figure 10: Enchanted River/Dragon’s Breath Recharge Area - Ben Miller

Figure 13: Rhodamine WT injection at Horsepound Falls -Ben Miller

Figure 14: Fluorescein dye injection at Schwoon Spring
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Figure 11: Greeter Falls (Firescald Creek) as it cascades over the Sewanee Conglomerate sandstone - Brian Ham

Figure 12: Grundy Big Spring - Brian Ham
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A second team made their way to the con-
fluence between Long Branch and the main 
stream of Big Piney Creek.  Similar to the 
upstream point, there was a small amount of 
streamflow here and since the site was at, or 
very close to, the Hartselle-Monteagle con-
tact it was nearly certain the flow was sinking 
a short distance downstream of the injection; 
this was later confirmed.   The team injected 
a total of 0.45 kg (1 lb) of Fluorescein into a 
small pool directly at the confluence.   
3. Rhinegold Cave in Little Piney Creek
The team wanted to inject dye into Little 
Piney Creek, however the stream is dry along 
the entire reach and the several caves in the 
drainage generally lack streams or are too 
short to be of consequence.  However, one 
small cave, Rhinegold Cave, was known to 
have a stream that was accessible for only 
24 m (80 ft).  The large crew of volunteers 
slogged their way to the cave, but due to 
the heat, long day and general lack of en-
thusiasm at this point only a couple of peo-
ple entered the cave to view the injection of 
0.45 kg (1 lb) of Rhodamine WT into a small 
waterfall which quickly flowed down a clean 
washed bedrock canyon below the surface 
streambed of Little Piney Creek.  

Traces
The injections in Rhinegold Cave and  at 
the confluence of Big Piney Creek and Long 
Branch were positively traced to Big Spring.  
The travel time was less than 2 weeks, though 
a shorter time is not known as this was the 
earliest changeout.  The Eosine injection into 
the upper Big Piney Creek was not detected 
at Big Spring or at ER/DB and the exact flow-
path is unknown at the time of this writing.  
There are additional springs downstream of 

Big Spring as well as several complex cave 
systems to the north of the Eosine trace 
which may have provided a flowpath for the 
dye.  

EFO Conclusion
Through four rounds of dye injections a re-
charge area of 352 km2 (136 mi2) has been 
delineated for Enchanted River and Dragons 
Breath Springs (Fig. 9 & 10).  Due to the hy-
drologic character of the valley this same re-
charge area is shared with Big Spring, which 
also drains an additional 26.6 km2 (10.3 mi2).  
Though Big Spring has a larger recharge area 
than ER/DB the flow is typically much less, 
perhaps a function of conduit size and the 
fact that only a portion of the water below 
ER/DB contributes to the spring flow.  
The vast majority of both recharge areas 
is forested and rural, though there remain 
major impacts to water quality since all of 
the major portions of the East Fork Obey 
and many of the tributaries in the study area 
are considered impaired due to acid mine 
drainage.  Logging is another impact due to 
the sediment runoff created by many of the 
forestry practices being utilized in the study 
area.  Agricultural and urban impacts are 
likely present but in terms of the overall re-
charge area they are a rather minor portion.  
With the newly delineated recharge area not 
only is Enchanted River and Dragons Breath 
one of the biggest springs in the state but it 
also has one of the largest recharge areas as 
well.

Collins River: Grundy Big Spring
and Collins River Rise
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The headwaters of the Collins River are situat-
ed in south-
central Tennessee near the towns of Gruetli 
Laager, Altamont and Beersheba Springs.  As 
the small streams coalesce on the Pennsyl-
vanian cap rock in this area, they make their 
way into the three main tributaries of the 
headwaters: Firescald/Big Creek, Collins River 
and Savage Creek.  These main tributaries of 
the Collins River flow along the last reaches of 
the Sewanee Conglomerate as they enter the 
South Cumberland State Park, Savage Gulf 
State Natural Area.  These two portions of the 
state park provide a large, continuous tract 
of land 6309 ha (15,590 ac) in size, offering 
55 miles of backpacking and day hiking trails 
with breathtaking views of waterfalls, wildlife 
and overlooks into the gorge below (Fig. 11).  
Also a place of historical significance, a por-
tion of the trail system follows the route of the 
Old Stagecoach Road, an impressive feat of 
early engineering built in the 1840s as a means 
of travelling from McMinnville to Chattanoo-
ga and is placed on the National Register 
of Historic Places.  The intrigue of the gorge 
deepens as the creeks and rivers make their 
way to the bottom of the gorge before sinking 
into the Monteagle limestone.  The detailed 
inner workings of the karst hydrology in this 
area has recently been documented through 
work  by the Karst Springs Initiative and the 
field research by Hali Steinmann for a master’s 
thesis studying controls on speleogenesis in 
the Pennington formation.  

The perennial headwaters of the Collins River 
begin at Grundy Big Spring and Collins River 
Rise near the small town of Tarlton, Tennessee.  
Grundy Big Spring is a large bluehole 10 m (33 
ft) deep that issues from a 100m (328 ft) long 

water-filled cave before flowing down a 500 
m (1,640 ft) long channel to join the main 
Collins River channel (Fig. 12).  Collins River 
Rise resurges from multiple points in the main 
river channel just upstream of the Grundy Big 
Spring confluence with the main river chan-
nel just upstream of the Grundy Big Spring 
confluence. These two main resurgences are 
also accompanied by a smaller percentage 
of flow from Head of Little River (a.k.a. Mid-
dle Spring).    Significant time and energy has 
been spent by cavers over the past 30 years 
to study this area and understand the pat-
terns of cave development and hydrologic 
conditions.  The authors have received tre-
mendous support in helping understand the 
previously documented flow conditions and 
recharge features aiding in the design of the 
described dye tracing studies.  The authors 
would like to especially acknowledge the 
efforts of Joel Buckner and Hal Love for their 
support of the project.  

Although this area contains some very sig-
nificant caves (e.g., Nunley Mountain Cave 
and King Cave), the potential for even larger 
cave systems remains in the area between 
the major stream sinks within the gulf and 
these resurgences.  The gaging stations at 
Grundy Big Spring and Collins River Rise were 
established in January 2017 and efforts con-
tinue to document flow for this significant 
karst groundwater basin.  Dye tracing began 
in the uppermost portions of the headwaters 
in November 2017 as Hali Steinmann started 
to study the hydrology of the Pennington 
formation (Steinmann, 2018).  The authors 
collaborated on these initial efforts and con-
tinued to study the recharge area for Grundy 
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Big Spring /Collins River Rise by conducting 
additional rounds of tracing in March and 
August 2018.  A summary of injections for 
each round are highlighted below.

Round 1:  (11/18-19/2017)
The initial round of tracing in the Collins Riv-
er Basin was sparked by Hali Steinmannn’s 
efforts to study the Pennington formation.  As 
she prepared for dye tracing to accomplish 
her goals for her thesis, she communicated 
with the authors about the opportunity for 
collaboration to study the area’s hydrology 
in more depth.  The authors quickly took the 
chance to create synergy on the project 
and incorporated additional injection points 
to further study hydrologic conditions in the 
headwaters of the Collins River.  

Injections
1. Firescald Branch
This injection was intentionally focused to 
study the area upgradient of the Firescald 
Creek sink point in the Pennington formation. 
Receptor locations were established at  vari-
ous springs downgradient to study the hydro-
logic conditions in the Pennington formation.  
Sulforhodamine B (0.9 kg/2 lbs) was injected 
at the point where the stream sinks into the 

channel.  In addition to establishing connec-
tions on the local scale to smaller springs and 
a cave stream in the Pennington formation, 
the dye trace results also showed that the 
subsequent sink of this water at Big Creek 
Sink was traced to Collins River Rise.  

2. Big Creek Sink (upstream portion) 
This injection was also primarily designed to 
study the hydrologic conditions in the Pen-
nington and, like the injection of Firescald 
Creek, was additionally used to understand 
the connection between the lower section 
(downstream of the Firescald/Big Creek 
confluence) of Big Creek Sink and Collins 
River Rise.  Eosine (0.9 kg/ 2 lb) was injected 
at the location where the upstream portions 
of Big Creek sink into the main channel of the 
streambed.  

3. Savage Gulf near Indian Summer Cave
This trace was the first additional trace in 
the first round to accomplish a better under-
standing of the hydrology in the area not 
specific to the Pennington hydrology.  Due 
to the fact that analyses were already being 
conducted at the main resurgences points, 
the authors were able to “piggyback” and 
injected 0.9 kg. (2 lb) of fluorescein into a 

Date Injection Location Dye
11/19/2017 Firescald Branch SRB
11/19/2017 Big Creek EO
11/18/2017 savage Gulf near Indian Summer Cave FL
11/18/2017 Horsepound Falls on Collins Gulf RWT
3/24/2018 Schwoon Spring FL
3/24/2018 Ranger Falls SRB
3/24/2018 Schoolhouse Sink EO
3/24/2018 Fall Creek Swallet RWT
8/11/2018 King Cave FL
8/11/2018 Dripping Springs Entrance to Nunley Mountain Cave EO
8/11/2018 Tributary to Isham Creek RWT

Table 2: Collins River Basin Dye Traces
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small pool of water that was sinking into frac-
tured bedrock within the stream channel.  

4. Horsepound Falls on Collins Gulf
This was one of the more dramatic injec-
tions during the first round, 0.45 kg (1 lb) of 
Rhodamine WT was injected in the upstream 
portion of Horsepound Falls and it cascaded 
down the falls prior to sinking immediately 
downstream of the falls into the streambed.  
(Fig. 13)

Traces
All of the injections conducted were con-
firmed as positive traces to Grundy Big Spring 
and Collins River Rise.  This first round of trac-
ing was significant to establishing a large 
portion of the groundwater recharge basin 
for the spring group and provided a path 
forward for the authors to further study the 
groundwater basin in more detail through 
additional dye tracing. 

Round 2: (3/24/2018)
The second round of traces was focused to 
further define the groundwater recharge 
basin for Grundy Big Spring and Collins River 
Rise, especially rounding out the areas of 
the state park and natural area which topo-
graphically contribute flow to the headwa-
ters of the Collins River.  A caravan of cavers 
and karst scientists assisted the authors with 
this set of traces by splitting into three differ-
ent groups to accomplish the goal of com-
pleting the four different injections at remote 
locations within the park and state natural 
area.  

Injections
1. Schwoon Spring

This backcountry location is a major source 
of drinking water for backpackers in the state 
park as they make their way down into the 
gulfs along the various trails that intersect 
near the Sawmill campground.  This cave 
with a stream and immediate sink form a 
beautiful karst window and is always a wel-
come site for a weary hiker.  Fluorescein (0.9 
kg/2 lb) was injected at the edge of the cas-
cade where the cave stream sinks into the 
pit below (Fig. 14).  

2. Ranger Falls
Perhaps one of the most picturesque injec-
tions conducted during this portion of the 
project, a group of cavers descended into 
the gorge and traversed their way on this hot 
and humid day to inject 0.9 kg (2 lb) of Sul-
forhodamine B at the top of Ranger Falls (Fig. 
15).  The scene was captured in many pho-
tographs and even some time-lapse video 
as the colorful dye painted the waterfall and 
sank just below.  Although the hike in and 
out of the gorge was a chore, the view was 
certainly worth it. 

3. Schoolhouse Sink
Another group of cavers (Jason Hardy and 
Kelly Smallwood) fulfilled the necessary task 
of ridgewalking to locate the sinking point 
in Schoolhouse Sink, just outside of the state 
park on the northern side, in the state natural 
area boundary.  After locating this feature, 
0.9 kg (2 lb) of Eosine was injected into the 
feature.

4. Fall Creek Swallet
The same group that conducted the in-
jection at Schwoon Spring headed further 
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Figure 15 (top). Sulforhodamine B dye injection at Ranger Falls

Figure 16 (above). Fall Creek Sink - Ben Miller

Figure 17 (below). King Cave

Figure 18 (right). Collins River Area Dye Trace Flowpaths - Ben Miller
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Figure 19 (upper left). Grundy Big Spring / Collins River Rise Recharge 
Area - Ben Miller

Figure 20 (middle left). Gooseberry Falls inside Enigma Cave - Jim Fox

Figure 21 (lower left). Eosine injection at Triangle Falls - Calla Goins

Figure 22 (below). Flooded upstream borehole in Hillis Cave - Jim Fox

Figure 23 (bottom right). Overview of Dye Trace Flowpaths in Rocky 
River Gorge - Zeke McKee
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up the Collins Gulf Trail to also conduct this 
injection at Fall Creek Swallet.  The injection 
was carried out approximately 60 m (200 ft) 
upstream of the actual sink, creating a nice 
visual display of the Rhodamine WT (0.9 kg/2 
lb) as it made its way to the large swallet 
within the bluff face (Fig. 16).  The group then 
hiked back out and rendezvoused with the 
other cavers at the base camp near Wana-
maker’s Landing on the Collins River.  

Traces
This round of tracing concluded the injec-
tions needed to delineate the areas within 
the state park boundary which contribute to 
the recharge area of Grundy Big Spring and 
Collins River Rise.  Schwoon Spring, Rang-
er Falls and Schoolhouse Sink all positively 
traced to the spring group.  Additional anal-
ysis of charcoal packets is needed to deter-
mine whether the dye injected at Fall Creek 
Sink arrived at the spring group, although 
this seems like the likely flow path given the 
determined flowpath from the sink at Horse-
pound Falls, upgradient in the same gulf. 

Round 3: (8/11/2018)
The third round of injections was designed 
to focus on extending the groundwater 
recharge area further to the northwest and 
delineating the groundwater basin divide 
between Grundy Big Spring/Collins River Rise 
and Savage Cove Spring.  Injections were 
done in King Cave, the Dripping Springs 
Entrance of Nunley Mountain Cave and the 
sinking portion of a tributary to Isham Creek.  
An eager group of cavers once again as-
sembled at Wanamaker’s landing on the 
Collins River, prior to splitting into two groups 
to conduct the injections.  

Injections
1. King Cave
This Cave is located in the upstream reach-
es of Taylor Hollow and makes a descent of 
61 m (200 ft) from the entrance to a large 
room at the bottom of the cave.  The di-
mensions of the large passage is 76 m (250 
ft) by 26 m (84 ft) high (Fig. 17).  The group of 
cavers conducting this injection traversed to 
the bottom of the passage, intersecting the 
stream within the cave, and injected 0.9 kg/2 
lb. of Fluorescein into the cave stream.  

2. Dripping Springs Entrance to Nunley 
Mountain Cave
This entrance to Nunley Mountain Cave is 
in Savage Cove within a large sink situated 
in the southern end of the cove upgradient 
from an unnamed tributary to Savage Cove 
Creek.  A small passage in the bluff face of 
the sink contributes the only flowing water 
to the feature during baseflow and it sinks 
immediately into the breakdown near the 
entrance to the cave below.  Eosine (0.9 
kg/2 lb) was injected at this location at the 
point where the water sinks into the break-
down, near the Dripping Springs Entrance.  
Nunley Mountain Cave is a significant cave 
in the region and includes over 24 km (15 mi) 
of passage.  

3. Tributary to Isham Creek
The same group of cavers which conducted 
the injection at King’s Cave traveled over 
to the headwaters of the tributary to Isham 
Creek at the top of the plateau and hiked 
down to inject 0.45 kg (1 lb) of Rhodamine 
WT into the headwaters, upstream of the 
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initial swallet for the stream in the Pennington 
formation.  An indication of visual detection 
at the Bangor/Hartselle contact was report-
ed by a local landowner.  The stream sinks 
again below the Hartselle into the Monteagle 
limestone.  

Traces
After analyzing receptors at the one week 
change out interval, a positive detection 
of the dye injected at the Dripping Springs 
Entrance for Nunley Mountain Cave was de-
tected at Savage Cove Spring.  This import-
ant dye trace helped establish the ground-
water basin divide between Grundy Big 
Spring/Collins River Rise and Savage Cove 
Spring, situated to the northwest.  Additional 
analysis of receptors at later changeout inter-
vals is needed to determine the results from 
the traces at King Cave and Isham Creek.  

Summary of Results and Recharge Area:
After three rounds of tracing in the Collins 
River basin, the authors have learned a sig-
nificant amount about the hydrology of the 
area and have documented the connection 
of the land within the state park and natural 
area boundaries to the large spring group of 
Grundy Big Spring and Collins River Rise (Fig. 
18).  One area between the Schoolhouse 
Sink injection and the Savage Gulf injection 
near Indian Summer Cave was also attribut-
ed to the groundwater recharge area, 
based upon proximity to other traced loca-
tions and similarity in geology/hydrology.  The 
total area attributed to contribute ground-
water recharge to Grundy Big Spring/Collins 
River Rise with the current results is 401 km2 
(155 mi2).  The authors plan to continue their 
work by conducting one last round of tracing 

in the Collins River Basin and to confirm the 
results of traces through additional analysis 
of receptors for the third round of injections.  
The current, preliminary mapped groundwa-
ter basin for Grundy Big Spring/Collings River 
Rise is shown in Figure 19 and the details of 
the individual injections for each round are 
shown in Table 2. 

Rocky River Gorge
Approximately eight miles southwest of the 
small town of Spencer, Tennessee, lays the 
Rocky River Gorge. The Rocky River begins as 
a small wet weather streambed on top of the 
Cumberland Plateau. It joins with other small 
tributaries and continues its journey down-
ward to merge with Samples Fork at an ele-
vation of 396 m (1300 ft). From this point the 
river grows in size, collecting more surface 
water from small tributaries until it reaches an 
intersection with the first major tributary to the 
river,  Rocky Branch. It flows in a southwestern 
direction from the top of the plateau to join 
the river at an elevation of 310 m (1020 ft). 

The Rocky River continues down the valley 
incorporating Pine Branch, Bee Fork, Dyer 
Gulch Creek and a number of other un-
named tributaries. The mouth of the valley 
opens between Barnett Mountain, to the 
west, and Moulder Mountain, to the east. The 
river then flows northward until it becomes 
part of the Caney Fork River at Rock Island, 
Tennessee. 

Of hydrologic significance in the valley is the 
fact that there are a number of Pennington/
Bangor insurgence points in the upper gorge. 
These sinks act as a means to keep the entire 
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surface river dry for months out of the year. 
The water travels underground from these 
points until it begins to reappear on the sur-
face through a number of springs in the St. 
Louis limestone, several miles downstream. 
The first of these springs is Boyd Spring. This is 
the perennial start of the Rocky River in base 
flow conditions, though the largest amount 
resurges at the twin springs at Laurelburg.  

There are also several significant cave sys-
tems known in the gorge. Paradox cave is 
over 122 m (400 ft) deep and contains nearly 
3.2 km (2 mi) of surveyed passage. Water 
from the highest levels of the cave drops 
through large rooms and waterfalls to over 61 
m (200 ft) below the valley floor, where it dis-
appears into a sump. Frank Bogle successful-
ly dye traced this water to Boyd Spring during 
the early 1990’s (Bogle, 2018). Another large 
system in the valley is Enigma Cave. Enigma 
is over 91 m (300 ft) deep and currently sur-
veyed at over 6.4 km (4 mi) in length. Enigma 
carries water from the Mississippian Bangor 
limestone, over a waterfall at the Hartselle 
contact and disappears at the base of a 
large waterfall into the St Louis limestone 
floor, 38 m (125 ft) below the valley outside 
the cave. A stream from up gorge comes 
down the “B” trunk of the cave and joins the 
water sinking in the floor of the large Enigma 
Dome. Hillis Cave is the last major cave of 
the valley, at around 3.2 km (2 mi) in length, 
and carries a large stream which emerges 
from an upstream sump in the cave and sinks 
again near the bottom of the entrance climb 
down series.

Round 1:
The main goal of Round 1 of the Rocky River 

Dye Trace Project was to inventory the major 
swallets and springs of the headwater area 
for the Rocky River; this would begin research 
of the karst hydrology of the area. This was 
accomplished by performing dye traces to 
answer some of the larger questions of the 
area such as finding the source water for the 
very large twin springs at Laurelberg, and 
understanding the role of significant features 
such as the impressive swallet at Hydraulic 
Thunder Cave, Boyd spring, Enigma Cave 
and more. During this initial round, the ex-
pectations were limited but hopeful to an-
swer some of questions related to the basic 
hydrology of the area.

Injections
1. Hydraulic Thunder
Hydraulic Thunder (HT) is the large swallet 
located high up the Rocky River Gorge. 
During times of low flow it accepts all of the 
water coming its direction towards the steep-
ly down cutting Rocky River gorge. In the wet 
season the swallet will backup and water 
continues to cascade downward, following 
the above-ground course of the Rocky River. 
The cave is located in the Pennington Lime-
stone and has been explored deep into the 
Bangor Limestone, though no penetration 
through the Hartselle has yet been found. HT 
represents the largest, and possibly highest 
elevation swallet of the gorge; therefore, it 
was chosen as the upper-most injection loca-
tion in the study area.

On May 18, 2018, when the injection was 
done at this location the swallet was over-
flowing back into the stream and part of the 
flow continued downstream in the surface 
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channel while most still entered the swallet. 
Unfortunately, when the Fluorescein dye was 
poured into HT a small amount escaped 
down the surface stream. This event proved 
to complicate the interpretation of the lab 
data at the end of the study.

2. Triangle Falls
Triangle Falls is a Bangor waterfall located 
high in Rocky Branch, a tributary to the upper 
section of the Rocky River. It was named by 
Thany Mann for a large triangle shaped rock 
at the base of the short falls. During low to 
medium flow, most, if not all, of the water dis-
appears immediately below the waterfall. In 
times of higher flow some of the water con-
tinues downstream in the surface channel, 
traveling to Rocky Branch and into the Rocky 
River.

Some enlarging of spaces between boulders 
at the base of Triangle Falls led to the discov-
ery of Triangle Cave. Its well-hidden entrance 
is between large slabs of fallen rock. Just 
inside the small cave is visible funneling of 
the water into river cobble and debris.  Due 
to the flow patterns, elevation and location 
of the cave, Triangle Falls has long been 
assumed to be the source of the 75 meter 
(246 ft) waterfall, Gooseberry Falls (Fig. 20), 
inside Enigma Cave. For this reason, Triangle 
Falls was chosen as an injection location for 
this study to see if it is the source for this large 
underground waterfall and if/how this water 
is related to HT and the other major springs of 
the study. 

Eosine was injected at this location on April 
29, 2018, just after placing the last receptors 
inside Enigma Cave. This was a clean injec-

tion into the cave entrance and all of the 
dye entered the swallet (Fig. 21).

3. Auckland Abyss
Auckland Abyss is a 15.8 m (52 ft) Bangor pit, 
one in a group of three pits located at the 
Pennington/Bangor contact on the eastern 
side of Pine Branch, a major tributary to the 
upper Rocky River. This injection point is a 
significant recharge feature, due to the fact 
that it pirates water from the upper gorge in 
Pine Branch.  

By the time of the injection, the surface wa-
ter had begun to dry up for the season and 
only a small trickle was going into the pit. The 
group continued with the injection in hopes 
that a rain event would occur soon enough 
to flush the Tinopal into the system. 

4. Mitchell Hollow
Mitchell Hollow was an interesting outlier 
for the study that could possibly define the 
northeast boundary of our study area. There 
is a local tale of a moonshiner in Mitchell 
Hollow pouring the lees (residue from the 
distillation process) from his still into a swal-
let hole, only to find them reappearing at 
a spring along the Rocky River on the other 
side of Moulder Mountain. Due to this local 
legend Thany Mann located a swallet hole 
with good landowner access in Mitchell Hol-
low. Injecting here would provide insight into 
whether this hollow  drains under the moun-
tain to the Rocky River Gorge or if it follows 
the surface contours and emerges at springs 
on Laurel Creek. This was the first injection 
point for the study.  On April 28, 2018, 0.45 kg 
(1 lb) of D&C Green 8 dye was injected at 
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this location.  

Summary of Results and Recharge Area
Positive dye results we received at the fol-
lowing sites: Enigma Gooseberry Falls, Hillis 
Cave (Fig. 22), Boyd Spring, Norton Spring, 
Laurelberg A and Laurelberg B. The Eosine 
appeared strongly at the base of Gooseber-
ry Falls confirming the suspicion that Triangle 
Falls was the source of the water in the upper 
portion (Hartselle/ Bangor) of the cave. The 
Eosine also appeared at Boyd Spring and, 
surprisingly, a small amount was detected at 
Norton Spring. Fluorescein was detected at 
Hillis Cave, Laurelberg A, Laurelberg B, and in 
small amounts at Boyd/Norton. 

There were no positive traces from Mitchell 
Hollow or Auckland Abyss to any monitoring 
locations. Hopefully these injections can be 
repeated in a future round of the project, 
during higher flows, to answer the questions 
posed by the injection locations.

Ultimately, the results indicate that there are 
at least two separate karst drainages for the 
upper Rocky River Gorge (Fig. 23). The first 
and largest begins at the swallet of Hydrau-
lic Thunder Cave, travels through Hillis Cave 
and resurges at the impressive Laurelberg 
springs--a straight line distance of over 12 km 
(7.5 mi). Fluorescein was detected at Boyd/
Norton which could suggest a small amount 
of crossover water from the HT system to the 
neighboring system, or this could be the result 
of the small amount of dye that escaped the 
swallet and made its way downstream in sur-
face water. Only a repeat of the HT injection 
could answer this in the future. The neigh-
boring and mostly, if not completely, sepa-

rate systems drain the two major caves of 
the upper Rocky River Gorge, Paradox and 
Enigma. We know from the early 1990s trace 
that the Paradox cave drainage crosses 
under the Rocky River and emerges at Boyd 
Spring. From this work it is now known that this 
water joins the water from Enigma (possibly 
the B trunk water) to emerge at Boyd Spring 
as well as Norton Spring. There remain many 
unknowns in the Rocky River and the area 
is extraordinarily complex. Additional future 
tracing needed to continue to study and, 
hopefully, understand this unique watershed.  

Future Dye Tracing Work in Tennessee
None of the projects outlined herein are 
completely finished and large project work 
remains in several major karst areas of the 
Cumberland Plateau. Tracing in the East Fork 
of the Obey is needed in the areas of Bills 
Creek and Lost Cane, to include defining 
the ER/DB groundwater boundary between 
Zarathustra Cave and Xanadu Cave.  There 
is at least one more round of dye injections in 
the Collins River project which will attempt to 
extend the recharge areas towards Pepper 
Hollow and downstream Taylor Hollow/Gross 
Cove.  Other injections will help to determine 
where the large karst depression Dry Shave 
Cove drains and whether any other streams 
in Nunley Mountain Cave might connect to 
Grundy Big Spring and Collins Rise.  In Rocky 
River, several more rounds of dye injections 
are necessary to identify the “architecture” 
of the complex groundwater flow systems 
present and how the major features relate to 
one another.  

Following these projects, several other karst 
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areas have been iden-
tified by the authors as 
the next target for dye 
tracing.  Little Sequatchie 
Valley is an enormous 
drainage in the southern 
Cumberland Plateau 
which is largely underd-
rained, in part by large 
cave systems, and could 
hold the potential for 
some of the longest trac-
es in the state.  The upper 
Caney Fork River and Bee 
Creek, upstream of Big 

Brian Ham - Jodi Lindsey Geary Schindel

Spring, holds many secrets and some incred-
ibly vast tracts of public land; the recharge 
area for this first magnitude spring is com-
pletely unknown, but the spring is one of the 
largest in the state.  Finally, the West Fork 
of the Obey River is an extremely complex 
system of valley-scale sinkholes--which drain 
approximately one-third of the total water-
shed area--but their hydrolic flowpaths are 

Zeke McKee pictured on page 78

mostly unknown.  It is apparent that the Cum-
berland Plateau and Eastern Highland Rim 
leave us no shortage of magnificent wonders 
to explore and study.
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Exploration and Survey
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Early Days at Cumberland Caverns

Ed Yarbrough

The door was open so we just walked on 
in. The lights were on so we kept going. The 
cave Bob Laird and I had entered was cool 
and well-lit. There was an aroma of cedar 
sawdust in the air. Soon we saw a lone fig-
ure on the trail so our minds raced to decide 
how we would explain this blatant trespass.

The year was 1960 and the cave was Cum-
berland Caverns. Roy Davis did not seem to 
care that we had just walked into his cave 
without a ticket or a guide. Thus began a 
friendship that would last 58 years.

Soon we learned that Roy was accustomed 
to “walk in” traffic and that he opened his 
farmhouse to cavers on a regular basis. Over 
the coming months, Tank Gorin drove me to 
McMinnville and “The Cave” for weekends 
with Roy, Bill Walter, David Smith, Homer Mar-
tin, and many others. It was an underland 
wonderland.

Gorin, a World War II veteran, had joined the 
NSS while a student at the University of Vir-
ginia. Although he was raised in a prominent 
family in Louisville, Kentucky, he decided to 
live most of his adult life in Middle Tennessee 
surrounded by caves and cavers. I was fortu-
nate to meet him while in high school and he 

immediately became a father-figure to me 
and numerous other young cavers.

I learned that Roy’s house had been an 
abandoned farmhouse belonging to Andy 
Powell, the owner of Higgenbotham Cave. 
When Tank and Roy leased the property for 
Cumberland Caverns in 1955, Roy simply 
moved in and began to improve the house. 
He ultimately added rooms, installed a the-
ater organ, built a print shop and dark room, 
and filled the house with toys and antiques 
that sadly were all destroyed in a fire in Au-
gust of 1996.

The young cavers of today cannot imagine 
what a joy it was to show up at Cumberland 
Caverns and identify yourself as a caver (it 
helped to also be an NSS member) and be 
allowed to bunk down on the floor and join 
Roy and the guides for breakfast the next 
morning. Then they would set out for a cav-
ing adventure with directions and sugges-
tions from Roy.

In the fall of 1960, after meeting Roy and 
falling in love with his cave, I could not con-
ceive of a better job than being a guide at 
Cumberland Caverns. That dream would 
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come true in the summer of 1961 and I con-
tinued to spend summers there through 1965 
when I served as interim manager of the 
cave while Roy was manager of the Lost Sea 
in Sweetwater, Tennes-
see.

Roy surrounded himself 
with people who want-
ed to help the cave 
succeed and who had special talents need-
ed to make it happen. One such person was 
Leonard Munson, an electrical engineer for 
the Tennessee Valley Authority in Chatta-
nooga. Leonard advised Roy on many light-
ing issues that came up at the cave and his 
wife, Barbara, became the bookkeeper and 
general “Girl Friday” at Cumberland Cav-
erns. She also learned to operate a multilith 
machine and printed the Nashville Grotto 
Speleonews for over 20 years.

Another talented couple was Gale and Cord 
Link who had been active in the Cumber-
land Grotto in Tullahoma during the late ‘50s. 
Cord was a gifted artist and classical guitar 
player who edited the Troglodyte for several 
years; and, Gale, also an artist, did sketches 
for the Speleonews and in more recent years 
assured that Mitchell and Jumpoff Coves 
were preserved as natural areas south of 
Monteagle, Tennessee.

At times it was hard to keep track of all the 
influential NSS members who flowed through 
Roy’s house. Jeanne and Russ Gurnee were 
active in the NSS, Explorers Club and later 
the National Caves Association; they led Roy 
into multiple cave lighting jobs and took him 
to Puerto Rico for the Rio Camuy project. 

Jeanne also served as advertising manager 
of the NSS News when Roy was editor in the 
late ‘50s.

Another couple who 
had a profound effect 
on Cumberland Caverns 
was Jack and Sherry 
Herschend, developers 
of Marvel Cave in Bran-

son, Missouri. In 1958, Roy and Jack had re-
sponded to Jim Schermerhorn’s invitation to 
explore Fitton’s Cave, a huge, well decorat-
ed cave in Arkansas. Roy saw how Jack and 
Sherry had begun to build their cave into a 
theme park and he strove to emulate that in 
McMinnville. Jack Herschend, an energetic 
and inspirational businessman, would ulti-
mately create Dollywood in Tennessee and 
become a valuable friend to Roy Davis.

It would be impossible to name all the cavers 
who benefitted from Roy’s hospitality over 
the 41 years he lived in the Powell farmhouse 
on Cardwell Mountain. But it is possible to 
name the folks who came to live there for an 
extended time. Chief among these was Roy’s 
grandfather, known as Paw Keeb. Another 
long-term resident was Lewis “Lewey” David 
Lamon, Jr., son of the legendary owner of the 
hardware store in Corydon, Indiana, where 
cavers would not only buy their carbide but 
get reliable directions to caves in southern 
Indiana. Lewey still lives in McMinnville at a 
nursing home near Falconhurst where Roy 
lived before his death in 2018.

Roy’s half-brother, Jerry Davis, came to Cum-
berland Caverns, during 1965. He was 13 at 

Roy Davis did not seem to care 
that we had just walked into his 

cave without a ticket or a guide. 
Thus began a friendship that 

would last 58 years.
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the time and a bit of a distraction to Richard 
Finch, Larry E. Matthews, Alan Lenk and I 
while we were running the cave that sum-
mer. However, he later became a mature, 
thoughtful man and spent his latter years 
living with Roy at Falconhurst. Jerry wrote 
a brief article about a cave he tried to dig 
open on the side of Cardwell Mountain and 
became one of the all-time youngest con-
tributors to the Speleonews.

While this is not the place to describe the 
corporate history of Cumberland Caverns, 
many cavers did invest in stock certificates 
over the years and the Board of Directors 
always had a few cavers serving on it, includ-
ing Terry Tarkington of Alabama. The idea of 
a corporation emerged in the early ‘60s and 
Roy employed Leonard Tanner, well-respect-
ed Chattanooga lawyer, to handle the cor-
porate filings. Coincidentally, Mr. Tanner was 
the father of Roscoe Tanner, a famous tennis 
player.

In 1962, before the corporation was well-es-
tablished, I worked almost the entire summer 
without a paycheck. This did not concern 
me, as the hope of monetary compensa-
tion was never my goal; however, Roy and 
Barbara decided I should at least get some 
Cumberland Caverns stock which led to my 
service on the Board of Directors for over a 
decade. I can distinctly recall a caver from 
Indiana visiting during the summer of 1963 
and buying some stock which enabled the 
cave to pay its bills for the  remainder of that 
summer. Eventually financial worries of this 
type were solved by Jim Herschend, son of 
Jack, who purchased the stock belonging to 
Tank Gorin and Roy Davis as well as the real 

estate under which the cave lies. Today the 
corporation is healthy and vibrant, and is run 
on Christian principles.

Occasionally some NSS caving legends 
would drop in, including Tom Barr, Bill Hal-
liday, Bill Cuddington, Charlie Fort, Cliff 
Forman, and Dale Smith. These and other 
early explorers of Higgenbotham Cave had 
opened up many new areas such as the 
Onyx Curtain entrance, and the connec-
tion between Higgenbotham and Henshaw 
Caves via the Meatgrinder. This latter discov-
ery on Easter weekend in 1953 made it possi-
ble to develop the cave commercially.

While every caver had his own agenda, the 
central truth was that people wanted to see 
the celebrated portions: for this they need-
ed a guide. As a result it became common 
practice for Roy, or one of the regular tour 
guides, to escort droves of visitors to the Crys-
tal Palace, Monument Pillar, Ball’s Pit, Fort’s 
Gallery, and other famous areas of the cave. 
My personal favorite was the “Cook’s Tour” 
that entered the Great Extension through the 
Keyhole, looped through the Crystal Palace 
then down Virgin Avenue to the Grand Hall 
and rappelled down into McCrady’s Can-
yon for a peek at the Monument Pillar from 
the front, and exiting the cave through the 
Devil’s Quarry. This trip could take many 
hours depending on the size and agility of 
the group, but it never failed to dazzle the 
participants and keep them coming back for 
more.

Roy was a speed demon in the cave and 
he taught us how to run in some areas and 
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even bank curves by using centrifugal force 
to prevent a fall. It’s a wonder we all survived 
it! When Roy’s minister from Indiana, Morrie 
Wertenberger, visited the cave he would 
bring the whole family, including Steve who 
later became a guide. On one trip I carried 
Steve’s three-year-old sister across the Devil’s 
Quarry, hopping from rock to rock and prob-
ably violating every safety rule in the book. 
But there were no accidents and the mem-
ories are cherished all the more because of 
the bold risks that were taken.

At times the cave served as a central lo-
cation for cavers to 
discuss their latest 
discoveries. On June 
4, 1961, Bill Torode 
and other Huntsville, 
Alabama, cavers 
had found Surprise 
Pit in Fern Cave near 
Paint Rock, Alabama. Ten days later at the 
NSS National Convention Field Trip to Cum-
berland Caverns a group of vertical cavers 
spoke to Bill Cuddington about providing a 
rope and the expertise to explore the pit,  
whose depth, at the time, was suspected to 
exceed 300 feet. I was 17 at the time and 
had not yet  descended any pit. The hushed 
tones and intriguing description of a giant pit 
with water pouring into it  planted the seed 
for my semi-solo descent of the 437-foot shaft 
in 1963.

Not all NSS dignitaries left Cumberland Cav-
erns with their dignity intact. Programs and 
Activities Chairman, Larry D. Matthews (not 
the famous author), arrived early for the 1961 
NSS Convention in his Austin Healy sports car 

and ended up in a thicket on the way to the 
cave because he failed to foresee right-an-
gled curves on the gravel road. Later, Larry 
suffered further embarrassment as a few girly 
pictures found their way into his slide show at 
Roy’s house. The guides did not object, but 
Roy, a preministry student at David Lipscomb 
College in the early ‘50s, was not amused.

I was introduced to the Cookeville cavers by 
David Smith, my bunkmate and fellow guide, 
in 1961. Nicky Crawford, Jack McCormick, 
Bill Ballard, David Smith and his twin brother, 
Donnie, were an enthusiastic group who vis-

ited often in the early 
‘60s. Stories about their 
exploits in Lost Creek 
Cave and the res-
cue of Crawford from 
Little Thunderhole are 
chronicled elsewhere, 
but these young cav-

ers were a force to be reckoned with. My fa-
vorite memory is from a night spent on Roy’s 
front porch. We sat around, watching the 
sun sink behind Ben Lomand Mountain while 
a spider spun his web, and confidently de-
clared that years later we would look back 
on these times as the “good ole days.” How 
right we were.

Perhaps the most universally popular event 
at Cumberland Caverns was the annual 
Christmas party in the Volcano Room which 
began in 1960. Roy would send out hundreds 
of Christmas cards and invite all the cavers 
to the party until it reached a peak of more 
than 300 and limits had to be put on the 
number of invitations. A highlight of the party 

We sat around, watching the sun 
sink behind Ben Lomand Mountain 
while a spider spun his web, and 
confidently declared that years 
later we would look back on these 

times as the “good ole days.” 
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was the appearance of a boys’ choir and 
gusty singing of Christmas carols in the cave. 
Afterward, dozens of attendees would con-
verge on Roy’s house for more singing
around the Hammond organ.

In May of 1969, Alan Lenk graduated from 
Tennessee Tech in Cookeville. On the day 
he graduated Tank  showed up in his dorm 
room (a scene not dissimilar to when Tank 
visited Roy’s dorm at Lipscomb in 1952) with 
a proposal that would change Alan’s life. 
He presented the scheme for both of them 
to join the Nation-
al Teacher Corps, 
one of former Pres-
ident Lyndon B. 
Johnson’s Great 
Society programs, and  obtain their Master’s 
degrees. As a result Tank and Alan moved 
to Cullowhee, North Carolina, and worked in 
the schools of Appalachia there. Lenk com-
peted his Mater’s program and had a suc-
cessful career as a teacher and school ad-
ministrator in the mountains of western North 
Carolina, where he remains.

Tank returned to Cumberland Caverns and 
constructed a log cabin on the grounds 
where he would live for another 35 years. 
The cabin became a center of activity for 
Tank’s many friends, mostly cavers, includ-
ing Richard Doak, Homer Martin, Bill Henne, 
and Bill Lawson, as well as Cumberland Cav-
erns regulars like Roy, Ric Finch, Bill and Chris 
Walter, Lewey Lamon, Alan Lenk and myself. 
These same folks would invent TankFest after 
his death in January 2007 and convene an 
annual gathering for ten years to honor the 
memory of Tank Gorin.

Years later, Tank’s cabin would burn to the 
ground, as a heater left on in the fall re-
sponded to an early cold snap and ignited 
the bedding material that had been stacked 
in front of it during the summer. Now, sadly, 
both the Powell farmhouse and the Gorin 
log cabin live only in our memories without a 
trace left behind.

On August 17, 1996, following my bi-annu-
al grotto trip to Sinking Cove Cave, some 
cavers arrived at the parking area talking 
about Roy Davis’ house burning down the 

previous day. My 
first thought was 
to go to McMinn-
ville and check on 
Roy. When I arrived 

he was at the Hospitality House and did not 
seem to have fully comprehended the mag-
nitude of what had occurred. The remains 
of his house and all of the marvelous con-
tents were still a smoldering ruin. I took him to 
lunch at a new restaurant on Harrison Ferry 
Mountain and tried to engage him in conver-
sation about what he would do next, but it 
was clear he had not fully come to grips with 
the calamity.

Roy described the night of the fire and his 
perilous rescue of his mother from an upper 
room in the house. He believed that the fire 
was started in the print shop by a defective 
light fixture. In the years that followed he 
moved into a modular house constructed 
near the cave but eventually he purchased 
Falconhurst, the antebellum mansion north 
of McMinnville where he would live out his 
remaining days.

Operating as a troglodytic Neverland, 
that place witnessed an incredible array 

of humanity...
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(Left) Roy Davis in Grapevine Cave, W. Va., 1963  - Ed Yarbrough

(Below) Richard Finch, 1972 - Ed Yarbrough

NSS cavers about to enter Cumberland Caverns during the 1961 Convention. Photo taken from behind the one room ticket office - Ed Yarbrough
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Bob Laird and Ed Yarbrough at the bottom of Conley Hole, 1963 - Ed 
Yarbrough

Alan Lenk, Tank Goren and Roy Davis, 1975 - Ed Yarbrough
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By the time the old 
Powell farmhouse 
burned in 1996, the 
stream of visiting 
cavers had tapered 
off considerably, 
since Roy himself 
was no longer an 
active caver. The 
failure of Cumber-
land Caverns Incor-
porated to produce 
a steady income 
had resulted in Roy’s 
increasing reliance 
on his cave lighting 

Bill Walter, 1961 - Ed Yarbrough

Tank Gorin, 1971 - Ed Yarbrough

business for financial support which required him to travel 
around the country and occasionally to Bermuda in order 
to make a living. Like Camelot, no idyllic lifestyle can last 
forever. So it is probably accurate to say that more than a 
house went up in flames on that August night in 1996.

So what have we learned? The powerful magnetism of 
Higgenbotham Cave drew a talented teenager out of 
college and, with the help of an equally capable busi-
nessman, Cumberland Caverns was born. Operating as a 
troglodytic Neverland, that place witnessed an incredible 
array of humanity spontaneously building the foundation 
of Tennessee caving which later came to full bloom in the 
form of TAG.

Of course cavers in Huntsville, Atlanta, and many other 
places have a parallel history and can claim part of this 

Roy Davis working in his shop, 1971 - Ed Yarbrough

strong heritage. But, for me, there will never be another experience like the one created on 
Cardwell Mountain so many years ago. It was a unique privilege to have been a part of it. 
That moment in time is worthy to be called, “the good ole days”.
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Early Cumberland Caverns cave brochure (a) from the archives of Gary K. Soule, Sturgeon Bay, Wisconsin
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Early Cumberland Caverns cave brochure (a) from the archives of Gary K. Soule, Sturgeon Bay, Wisconsin
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Early Cumberland Caverns cave brochure (b) from the archives of Gary K. Soule, Sturgeon Bay, Wisconsin
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Early Cumberland Caverns cave brochure (b) from the archives of Gary K. Soule, Sturgeon Bay, Wisconsin
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Cumberland Caverns’ patches from the archives of Gary K. Soule, Sturgeon Bay, Wisconsin
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Cumberland Caverns’ patches from the archives of Gary K. Soule, Sturgeon Bay, Wisconsin
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Cipher Dome

Lee “NSTIW” White

With the seemingly endless supply of leads 
available to push in TAG, one is always look-
ing for the next challenge. Zeke McKee, 
Marion O. Smith, and I spent several weeks 
climbing small domes every Friday in Mari-
on’s recent project cave (possibly more ac-
curately identified as an obsession), Enigma 
Cave. After all the work we had done, there 
were few remaining leads, so we set our 
sights on climbing what may be the cave’s 
highest unclimbed dome, Cipher Dome, 
next.

Cipher Dome has a very wide base, perhaps 
50 feet across, with a deep pool of green 
colored water at the bottom. Twenty five 
feet above the pool is a 20 foot wide pictur-
esque formation resembling a haystack or 
jellyfish. The top of the dome was difficult to 
discern, but Zeke successfully made a disto 
shot of 145 feet from the top of the haystack. 
About a third of the way up the dome, there 
is a large ledge which I decided would be 
the spot for ending the first pitch of the climb. 
Since Cipher Dome does not have a floor, I 
decided to start the climb on the opposite 
side on top of a breakdown block about 20 
feet above the pool. The plan was in place, 
now all that remained was to climb.

I placed a bolt, connected a single locking 
carabiner to it, clipped my aider to the car-
abiner and stepped away from terra firma. 
Quickly, the route took on an upward spi-
raling character. The first half was fairly easy 
going with generally good rock; the only 
real hindrance to fast progress was the tra-
versing aspect. Then, at the halfway point of 
the pitch, I reached a series of six foot thick 
layers of bad rock along with much less even 
terrain. My climbing was slowed as a result; 
however, I got creative and was able to 
overcome these difficult spots with aid climb-
ing trickery. I clipped an aider to two equal-
ized pieces and frequently placed long bolts. 
The last layer of bad rock was at the level 
of the floor of the ledge, where I intended 
to end the pitch. Once I passed this layer, I 
reached the good layer of rock above it and 
found myself fifteen feet to the right of the 
ledge. 

Due to using extra bolts to get past the bad 
layers of rock, only one bolt for climbing re-
mained. Again, I had to get creative. Having 
a few cams and tricams left, I was able to 
make a series of three decent placements 
in three vertical cracks. This enabled me to 
traverse the last section of blank wall that 



77

bridged the distance between me and the 
ledge. I reached out to the side as far as I 
could, and placed my last bolt. I climbed 
onto the bolt and carefully transitioned to 
free climbing onto the ledge. This topped out 
the first pitch of the climb.

Once on the ledge, I placed two stainless 
steel bolts and affixed my ropes. For my re-
turn trip, Zeke affixed the tag line to the first 
bolt and a large rock to make a huge J-rap-
pel. From where I was, I observed the ledge 
to be something more; it appeared to be a 
passage that was intersecting the side of the 
dome. Not wanting to waste time, I got on 
rope for the J-rappel. Once at the bottom 
(and thankful that I was able to stay out of 
the pool), I took a short break and then got 
back on the wall to clean the pitch. I had to 

“Haystack or jellyfish” in Cipher Dome - Jim Fox

Lee White dome climbing - Jim Fox
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re-climb the entire route, self belaying with a 
clove hitch, in order to get all the gear. 
When I was back on the ledge and had tak-
en off the gear, my curiosity got the better of 
me, I scooped a little down the passage at 
the ledge and quickly found myself partway 
up a large canyon--unable to see the top or 
bottom. I turned around and went back to 
the anchor at the ledge, leaving most of the 
gear and taking with me only the batteries 
that need to be charged and the gear that 
needed to be cleaned. I was on my way 
back down to leave the cave.

Around two weeks later I returned to the 
cave with Jon Minch with the hope of com-
pleting the climb to the top. Jon and I had 
climbed together in one of his project caves 
and we made an efficient team. We brought 
with us a dynamic belay rope and a 9mm 
static tag line, both about 70m long which 
would allow us to make the next pitch as 
long as possible.

At the start of the second pitch, rock qual-
ity forced me to traverse, going to my right 
which was just above the last bit of travers-
ing terrain at the end of the first pitch. Once 
I was about 15 feet around, I was able to 
bend the route a bit more upwards, though 
still plagued by bad rock and few possible 
placements. A layer of what seemed to be 
dolomite, soft limestone, and shale loomed 
ahead of me with a short roof of potential-
ly good rock just above it. The bad layer 
thinned out very far to my right, but taking 
the route over to that area would require me 
to have immediately traversed back to the 
left again to only wind up not too far above 
where I started. This would have also added 

a lot of complications to the climb in addi-
tion to costing a lot of extra bolts and time. 
Instead, I decided to attempt the slightly 
more risky and direct approach: cross the 
thick layer of bad rock vertically with the 
plan to down-climb if placements became 
impossible. The risk was partly reduced by the 
fact that if I fell, it would have been into free 
space. By chance there was a path through 
it (dolomite with a thinner rind), but on either 
side of me several large rocks were set loose 
by a touch whose force was enough to only 
possibly break a soda straw. The huge splash 
of the rockfall hitting the water at the bottom 
was oddly satisfying as it echoed through the 
dome.

At the short roof, I finally heard the com-
forting sound of sharp hammer hits, indicat-
ing hard and solid rock. With some effort, 
I passed the roof with one bolt and broke 
out onto the good rock above. The pace 
of the climb was finally speeding up, ex-
cept for needing to stop so Jon could tag 
me up some more bolts and quickdraws. 
Soon I was nearing the top of the dome. 
Coming from the top ledge was massive 
flowstone drapery; my route took me just to 
the left side of the drapery where I would 
have to cross the smallest amount of flow-
stone. I used the natural features of the 
flowstone to make a few clean placements 
with cams and a sling, and then topped out 
with my final two bolts in the flowstone itself.

I made it to the ledge and affixed the ropes 
to two stainless bolts. I then noted that I was 
in a passage across from the dome’s water 
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source. This passage led to the top of an 
intermittent canyon. However, to reach the 
larger ledge on the opposite side, I would 
need to traverse over slippery mud covered 
flowstone. Being mindful, I rappelled on the 
now fixed static line down to Jon at the first 
ledge. We decided we had enough time to 
do the traverse, so I cleaned the pitch and 
Jon met me at the top with the extra bolts 
we needed. Working efficiently, we reset and 
Jon belayed me as I led the traverse. I used 
the tail of the rope we rigged between the 
first and second ledges as the fixed traverse 
line. I tied it to two stainless steel bolts as I 
went across and affixed it to another stainless 
two bolt anchor once I made it to the other 
side.

From here, it appeared that we made it to 
the top as we were able to get a full view of 
the ceiling. The only going lead seemed to 
be the canyon passage at the second ledge 
from where we started our traverse. But there 
was also the canyon passage down at the 
first ledge. “Perhaps they are part of the 
same canyon?” I thought to myself, but that 
will have to be a story for another day. 

As efficiently as Jon and I worked together, 
it was getting late, so we decided to call it 
a wrap. We got everything cleaned up and 
bagged, and headed back the way we 
came. With no fanfare, as is the case with 
almost all interesting caving endeavors, we 
trudged out of the cave and into the world 
aboveground.

Zeke McKee in Enigma Doma, Enigma Cave - Chris Higgins Zeke McKee at the top of Gooseberry Falls, Enigma Cave - Jim Fox
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Enigma and the Caves of the

Rocky River, Tennessee

Zeke McKee NSS 67250

Approximately eight miles southeast of the 
small town of Spencer, Tennessee, lays the 
Rocky River Gorge. The Rocky River begins as 
a small wet weather streambed at the top of 
the Cumberland Plateau. It joins with other 
small tributaries and continues its journey 
downward to merge with Samples Fork at an 
elevation of 1300’. From this point the river 
grows in size collecting more surface water 
from small tributaries until it reaches an inter-
section with Rocky Branch. Rocky Branch is 
the first major tributary to the river. It drains in 
a southwestern direction from the top of the 
plateau to join the river at an elevation of 
1020’. 

The Rocky River continues down the valley 
absorbing Pine Branch, Bee Fork, Dyer Gulch 
Creek and a number of other unnamed 
tributaries. The mouth of the valley opens 
between Barnett Mountain, to the west, and 
Moulder Mountain, to the east. The river then 
flows northward until it becomes part of the 
Caney Fork River at Rock Island.

In the mid 1980’s the Tennessee National 
Guard was proposing to install a military 
training camp in the areas of the Rocky River 
Gorge and Dry Creek Gulch, which lies east-
ward toward Fall Creek Falls State Park. The 

proposed 114,000 acre site was known as 
the Spencer Range. At the time there was a 
mere 8 known caves in the area. After some 
discussion by Nashville Grotto members, Joel 
Buckner led a ridgewalk in the Rocky Riv-
er Gorge following the fall 1984 Tennessee 
Cave Survey (TCS) meeting. This effort im-
mediately yielded results. Several new caves 
were found that day including the significant 
discovery of Paradox Cave which is nearly 2 
miles long and 418’ deep. It contains multiple 
100’+ pits as well as the magnificent “hall of 
falls,” a large room containing 7 waterfalls. 
The reason for the name is that the water 
in the cave drains up gorge, opposite the 
adjacent river, and a large portion of the 
cave also sits below the river level. Paradox 
stretches to approximately 200 feet below 
the valley floor.

It was during this period of time that anoth-
er low lead was found on the Rocky River. It 
was a rubble pile, just off of the river, at the 
base of a small bluff that moved a massive 
amount of air. This lead became the site of a 
major digging project that spanned over 20 
years. The dig, called “gooseberry grotto,” 
was a mining project that spiraled down-
ward through boulders and rubble. Finally, in 
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2010 Joel Buckner, Hal Love and crew broke 
through and entered a cave system.

After gaining entrance to the cave, the 
exploration and survey began. The initial 
crew consisted of Joel Buckner, Hal Love, 
Thanny Mann, Trey Caplenor, Jim Smith and 
others. They explored the cave, navigating 
a number of small traverses and pits, through 
large canyons and breakdown crawls, until 
they reached a massive echoing chamber 
with a booming waterfall sound. They had 
reached a window, approximately 50’ off 

the floor, into a large dome 
room 270’ tall, 150’ wide and 
over 200’ long. In the center 
of the room a massive 246’ tall 
waterfall (Gooseberry Falls) 
cascades over the Hartselle 
Formation, through nearly the 
entire Monteagle Limestone 
formation and sinks into the 
floor, disappearing into the 
St. Louis Limestone. This room 
was most unique considering 
that the top of the waterfall 
was 110’ above the Rocky 
River, just outside the cave, 
while the bottom of the dome 
was 130’ below the riverbed! 
It was the discovery of yet 
another cave system that cuts 
deep below the valley floor, 
yet on the opposite side of 
the river from Paradox, this 
led to the cave being named 
“Enigma”.

From the bottom of the room 
there were two obvious bore-
hole passages to explore. The 

B trunk, the shorter of the two, was mapped 
for several hundred feet to a pool. Directly 
below the 50’ rope was an even more im-
pressive trunk that led to a couple of splits 
and a loop, but primarily trended north to-
ward Rocky Branch. These trunks are both 
infeeders to the large dome room (Enigma 
Dome). Unfortunately all the passages at the 
bottom seemed to dead end. What seemed 
like a possible entry into the underground 
Rocky River System was not found. Around 
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1.5 miles of passage had been mapped, but 
the cave seemed to end on most fronts.

In 2014 the exploration of Enigma was taken 
to a new level. Dome climbers including John 
Harman, Derek Bristol, Clinton Elmore, Chris 
Higgins and others, began to gain interest in 
the cave. Specifically the Enigma Dome and 
the source of the waterfall at the top. Some 
of these parties were under the influence of 
Marion Smith while others came to the dome 
of their own accord. Not knowing of each 
other’s plans, two teams met in the cave pre-
pared to climb the same dome on the same 
day. Deciding to work together the crews 
began to climb the massive dome. These 
trips led to a rebelay series up the south wall 
of the room. A large ledge was reached 
170’ off the floor, with one path going over a 
saddle and down a 140’ pit back into known 
passage and another going up to a small 
ledge just under the Hartselle Formation. This 
end of the climb was very near the waterfall, 
yet the condition of the rock was so poor at 
this point that climbing was halted. 

Later in September 2014, Marion O Smith 
convinced Lauren Satterfield, Jeff Moore, 
and Elliot Stahl to climb a smaller 30’ dome 
much closer to the entrance of the cave, 
just off the main route. This effort proved 
to be the key to unlocking a vertical maze 
of domes and pits interconnected at vari-
ous levels-- adding thousands of feet to the 
length of the known cave. 

In July of 2015 Marion, Mike Green, Elliot 
Stahl, Damien Lebrun-Grandie, and Sammi 
Carley made their way into the cave to try 
and tackle the top of the Enigma Dome. 

With Mike leading and Damien on belay, 
the others watched as the duo bolted their 
way up the remaining height of the dome 
and over to the waterfall window. A J-rappel 
was rigged and the team exited the cave. 
The next weekend a team including Mike, 
Damien, Elliot, and Andy Zellner returned to 
the top of the waterfall to explore the new 
passage. At first a Hartselle crawl, a climb 
up into nice Bangor Limestone cave was 
encountered and found to continue for 
approximately 4000’ before ending in break-
down.

On Marion’s birthday in 2016, Marion O. 
Smith, Lee White and Zeke McKee entered 
the cave to do a bolt climb at Natural Arch 
Dome. Lee led the climb and reached going 
passage around 30’ off the floor. After fol-
lowing Lee up, there was some passage that 
went through a narrow canyon and termi-
nated at a pit where known passage was 
seen below. Back to the left, the passage 
continued to another drop which intersected 
Damien’s Dome. This maze of passages was 
interesting to me and after talking to Marion, 
I decided to pick up the project to map the 
remainder of the cave. 

In November of 2016, due to an intense 
drought, the flow of the waterfall had 
ceased. Marion decided this was an ideal 
time to resume the survey into the upper 
level of the cave. Marion, Terry “Monk” Mc-
Clanathan, Nikki Fox, Chris Coates and I 
entered the cave and began surveying from 
the bottom of Damien’s Dome. We mapped 
through an upper level passage and to a 
window in the pit a mere 15’ below the be-
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(Above left) Lee White Bolt 
climbing Cipher Dome, 
Enigma Cave - Jim Fox

(Above) Gooseberry Falls, 
Enigma Cave - Jim Fox

(Left) “Crawl to Lasso Dome” 
Jim Fox & Zeke McKee - Jim 
Fox
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Carrot Top, Enigma Cave - Jim Fox
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ginning of the J-rappel. Chris bolted a line up 
to the J and we all proceeded across. We 
then mapped the Hartselle Formation crawl 
to the Bangor Limestone passage and found 
a very nice formation room. We split into two 
teams. Chris and Nikki would map from the 
formation area onward, while the remaining 
three leapfrogged ahead to map further 
down the passage. We stopped at a point 
that required a crawl through water. Monk 
taped the waterfall drop at 246’ to the floor. 
We all left the cave together netting 2200’ of 
survey for the day. 

Since that trip, another 30 survey trips have 
been conducted with many of those in-
cluding dome climbs on the same days. Lee 
White has climbed a number of the cave’s 
domes and has been an invaluable asset to 
its exploration. Jim Fox has also developed 
his skills as a bolt climber by leading several 
climbs in the cave and adding significant 
passage to the survey. Jim extended the low-
er section of the cave by bolting; he discov-
ered two large rooms and the point where 
the cave crosses under Rocky Branch. Addi-
tionally, 1600’ of passage was surveyed in the 
Bangor limestone above the waterfall--with 
no end in sight.

It seems, as though, every time a dome is 
climbed we end up with more questions 
than we started. At present the cave stands 
at 4.16 horizontal miles with a depth of 314’. 
Currently the map is divided into 7 layers, 
most of which are an overlapping vertical 
maze in the dome complex. There are cur-
rently 58 known rig points into 34 domes/pits 
that require rope work to navigate; several 
of these are permanently rigged to provide 

access to various levels of the cave. Four of 
these domes/pits are over 100’ tall while one 
is over 200’, crowning Enigma as one of the 
most vertical caves in the TAG region. 

In 2018, the discovery of these cave systems 
prompted Thanny Mann to begin a dye 
trace of the Rocky River Gorge. These sys-
tems exist far below the valley floor, explain-
ing why the Rocky River runs dry along large 
stretches for long portions of the year. The 
water is being pirated below the valley floor 
and resurfaces in a series of springs several 
miles down the valley. I offered to assist on 
the project and Thanny accepted. We in-
jected fluorescein dye in the large swallet 
that takes most of the water at the head of 
the gorge and directs it into Hydraulic Thun-
der Cave. We also injected Eosin dye at the 
base of Triangle Falls, high in Rocky Branch. 
This water disappears into Triangle Cave. The 
trace proved that the water from Triangle 
flows through the upper level of Enigma and 
over the waterfall, disappearing into the floor 
to resurge mainly at Boyd Spring. The dye 
from Hydraulic Thunder did not travel through 
Enigma, but was detected in Hillis Cave and 
then in high quantities at the large Laurel-
berg Springs seven miles, as the crow flies, 
down gorge from the swallet.

The Rocky River is slowly revealing its karst 
secrets while challenging the limits of cavers’ 
abilities. The hard work and determination of 
cavers from around the world have led, and 
will continue to lead, to amazing discoveries. 
The ongoing efforts have proven the spirit of 
exploration and discovery to still be alive and 
well here in Tennessee while we continue to 
find deep pits and miles of cave. 
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Zeke McKee
Marion O. Smith
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Blue Spring Cave

Bill Walter

Welcome to the 2019 NSS Convention in 
Cookeville, Tennessee. We are fortunate 
to have many outstanding and unique 
caves located within a two-hour drive from 
Cookeville. One of which is the longest sur-
veyed cave in Tennessee, Blue Spring Cave 
(BSC). Only a 40-minute drive from the Con-
vention site, it  is currently surveyed to have 
over 41 miles of passage. The historic part 
of Blue Spring has been known since the 
1800’s and was described by Thomas Barr in 
his book, Caves of Tennessee (1961), to be 
500’ long. In October of 1988, Gerald Moni 
and a crew surveyed this section of the cave 
after a Tennessee Cave Survey meeting. It 
was during this survey that a blowing crawl 
was noticed. The crawl wasn’t investigat-
ed until the following summer by Nashville 
Grotto members, including Tamra Kelly, who 
spotted a large level passage below. After 3 
weekends spent mining this site, access was 
gained. While the historic part BSC is full of 
graffiti and damaged formations, the newly 
discovered passage was virgin!

The Historic Entrance is no longer in use. In 
2001, I led a trip to BSC’s Cathedral Room, 
that includes an ascending a climb, during 
which one of the cavers in the group dislo-
cated his shoulder. The local White County 

Rescue Team was not qualified to perform 
the rescue, so the Hamilton County Cave 
Rescue Team, along with other volunteers, 
accomplished the rescue. The caver’s dislo-
cated shoulder was repaired in the cave and 
he came out in good shape. Lonnie Carr, 
the steward of the cave representing the 
landowners, realized the difficulties of a cave 
rescue by way of the tight crawl between 
the Historic section and the discovery area. 
And, as a result, he closed the cave!

Lonnie’s decision came as shock, but we 
understood his reason for doing so. We only 
had one option: find a better way into the 
cave. The passage below the connection 
went in two directions, north to the rest of 
the cave and south toward the edge of the 
ridge. We had surveyed the south direction 
to a collapse and wondered, “how close 
to the surface are we?” Hal Love was able 
to give the answer using his radio location 
device; he estimated only 10’ of digging 
and blasting would be required to reach the 
ground above.

I missed the actual digging of the new en-
trance due to a recovery period after heart 
stent surgery. John F. Hutchison gave a good 
description of the process, which can be 
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found in Larry E. Matthews’ book, Blue Spring 
Cave. A rather unique entrance gate was 
installed; it is a door from a bank vault provid-
ed by Bill Overton. Thanks to the members of 
Nashville Grotto, Upper Cumberland Grotto, 
Spencer Mountain Grotto, Lonnie Carr and 
volunteers, the project 
was completed. Lon-
nie, the steward of the 
cave, now had his own 
entrance and the jew-
els of Blue Spring are 
protected by a formi-
dable locked door.

The new entrance led to mostly walking 
passage, which would easily accommodate 
carrying a litter in case of a cave rescue; 
however, another problem became evi-
dent in the form of shin-deep mud. Several 
hundred feet inside the cave is prone to 
flooding, especially after continuous rain, 
which left over 8-10 inches of nasty mud. The 
thought of spreading this mess further into 
the more pristine parts of the cave was un-
thinkable.

After some discussion, Lonnie offered to buy 
gravel if we would spread it. Fortunately, the 
gravel could be brought to an area above 
the new entrance on an old trail. Once un-
loaded, it was shoveled into 5 gallon buckets 
and transported down to the cave entrance 
on a cleverly constructed haul line. Lusty 
volunteers then carried the heavy buck-
ets into the cave where the trail was slowly 
growing across the mud. It did not take long 
for the bucket brigade to wear down--car-
rying a bucket full of rock and stooping over 
to avoid breaking off overhead stalactites 

soon gets to one’s back. Someone came 
up with the idea of using a wheelbarrow, 
and that helped immensely. Not far from the 
end of the graveled section there is a slight 
depression in the muddy room, where water 
tends to pool. The best solution here was to 

build a wooden platform 
bridge, about 30’ long,in 
the cave. Several large 
rocks were placed on 
top to keep it from float-
ing away. Quite a lot of 
water can accumulate 
in this passage, such that 

we have joked about doing a kayak float, 
but no one is that ambitious.

Beyond the wooden bridge, a few hundred 
feet of easy walking brings one to the Reg-
ister Rock, which is just below the connec-
tion hole that was opened to gain access 
from the historic cave section to the newly 
discovered cave passage. Normally this 
area stays dry, but in December of 1990, 
after a 12” rainfall, this area was covered 
by knee-deep water. We had entered the 
cave during heavy rain , via a rope drop, 
down into the lower main passage from the 
crawlway above. The drop was only about 
12’, but required ascending gear to exit, 
which we had casually placed on the dry 
floor near the drop. We went deeper into the 
cave and stopped at the first river crossing. 
There we realized the cave was flooding and 
headed back toward the entrance and dry 
upper levels. We came over the breakdown 
and noticed the passage near the rope 
drop seemed darker. With a somewhat dim 
carbide light, I stepped onto what was sup-
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posed to be dry floor – the splash of my boot 
told me things had changed. This was a first, 
and the mood varied between annoyance 
and laughter as cavers groped through mud-
dy, brown, cold, knee-deep water searching 
for their climbing gear. That problem never 
arose again, thanks to Lonnie who replaced 
the rope with a ladder.

Leaving the register area, heading into 
the cave, one skirts a breakdown on the 
right side of the passage. After negotiating 
through some formations, the sound of a wa-
terfall echoes from down passage. Climbing 
up on a ledge, the path leads to the bridge 
at Hanson’s Crossing; so named for Hanson 
Carr, Lonnie’s father. This is truly a unique 
structure designed and created by cavers.

The bridge eliminated one of the major ob-
stacles in the cave – a  30’ deep, 40’ long 
and 30’ wide pit. Prior to construction, during  
the initial exploration, Trey Caplenor led a 
risky traverse under the waterfall. The group 
made it across, with help, but coming out it 

looked like it was too dangerous. I scaled the 
opposite side of the passage and found a 
way that proved to be less risky and drier. A 
traverse line was rigged and this became the 
normal route to the rest of the cave. Even so, 
it was still intimidating for the average person. 
To complete all the new access improve-
ments to the cave, Lonnie Carr decided we 
should bridge the pit. John Osteen volun-
teered to coordinate the construction of a 
suspension bridge. With the help of many 
volunteers and the use of a welding shop, 
the bridge was finished in June 2003. Lon-
nie furnished a stainless steel conveyor belt 
from a fertilizer truck for the flooring of the 
span, providing good, safe traction for one’s 
feet. Many thanks go to those who helped 
make the safety improvements to Blue Spring 
Cave. The projects have enabled average 
people, with correct attire, to see the for-
mations that decorate the front part of this 
beautiful cave.

I have been told all trips into Blue Spring will 
be guided. The trip to the Cathedral Room 

entails mostly flowstone, and you 
will get wet in Cascade Hall. The 
trip to Mega Junction has a long 
crawl of about 1,200’, but also lots 
of walking trunk decorated with 
gypsum. A trip to the Root Cellar is 
mainly fossil trunk, interspersed with 
breakdown. Wherever you go, be 
sure to be well hydrated and have 
snacks for energy. Check with trip 
leaders for further information.

Thanks to the Carr and Johnson 
families for allowing access to this 
remarkable Cave.Bill Walter leads members of the Upper Cumberland and Sewanee Mountain Grottos into 

Blue Spring Cave
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Local Attractions
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Tennessee has lots of other things aside from 
caves to keep your attention. I’ve highlight-
ed the State Parks, State Natural Areas, and 
other public and semi-public lands you can 
visit below. You can always find more infor-
mation at the cave information booth, or 
online.

Caves located within a Wildlife Management 
Area are closed to visitation. Caves with-
in State Parks and State Natural Areas are 
subject to restrictions. Check with the cave 
info booth, or with park management before 
entering any cave.

All drive times calculated from the Putnam 
County Fairgrounds.

Big South Fork National River and Recreation 
Area
Location: 36.487753, -84.697498 (Bandy 
Creek Visitor’s Center)
Drive Time: 1:31
Distance: 72.1 miles
Caves: 20
Natural Arches: 110
Rock Features: 15
Waterfalls: 53

If you ever want to visit somewhere where 
you won’t see anyone, the Big South Fork is 
the place. Known for its deep, rugged, sand-
stone valleys, it has more than a hundred 
miles of trail to explore on foot, horseback, or 
mountain bike. The rivers there are big and 
people often take days to float from one 
part of the park to the other, camping along 
the shores.

Arguably, the centerpiece of the Big South 

Fork is the Twin Arches. These are the two 
largest natural arches this side of the Mississip-
pi River. It’s a short ¼ mile hike to the arches. 
There is a “cave” that runs through the base 
of one of them that is an enlarged joint. Be 
sure to do the through trip so you can add 
another nerd hole to your list of visited caves.

Be sure to get information on Devil’s Cave 
from our cave information booth, it is an im-
pressively large sandstone cave. Many of the 
other caves in the Big South Fork are simply 
large rock shelters. Some of the most note-
worthy can be found on Honey Creek Loop, 
a surprisingly difficult yet beautiful 9 mile trail, 
which happens to be the author’s favorite 
hike in all of Tennessee.

Bridgestone Firestone Centennial Wilderness 
Wildlife Management Area
Location: 35.856331, -85.283323 (Polly Branch 
Falls Trailhead)
Drive Time: 51
Distance: 34.0 miles
Caves: 176
Waterfalls: 9

Adjacent to Virgin Falls SNA, this Wildlife Man-
agement Area is home to ten waterfalls, and 
more than a hundred miles of trails that can 
be hiked. Among the trails designated for 
hiking, the favorite is Polly Branch. One can 
see all the following waterfalls along the trail: 
Upper, Middle, and Lower Polly Branch Falls, 
Jenny Branch Falls, and the Copper Cas-
cades.

The Big Bottom Unit (accessed by an un-
named road from Whites Cave Road at 
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35.820961, -85.377602) allows four wheeling 
access to licensed hunters. Miles of limestone 
cliffs and huge sinkholes flanking the Caney 
Fork River can be seen in this area, along 
with stacked stone walls and foundations of 
buildings left behind by early settlers. Import-
ed yucca plants often mark old home sites. 

Burgess Falls State Park
Location: 36.043923, -85.594878
Drive Time: 19
Distance: 10.3 miles
Waterfalls: 5

Burgess Falls is a spectacular 136’ amphithe-
ater waterfall along an easy mile and a half 
long trail. Four other excellent waterfalls are 
visible along the trail. No swimming is allowed 
here, but wading in the Falling Water River is 
allowed. Given the short distance and small 
commitment to be able to see so much, it 
is advised all convention-goers visit Burgess 
Falls.

Center Hill Lake
Cookeville Boat Dock Location: 36.001419, 
-85.653477
Drive Time: 27
Distance: 15.7 miles

The location provided above is at Cookev-
ille Boat Dock. If you are bringing a boat on 
a trailer, there is a $5 fee associated with 
parking the trailer (even if it is loaded with 
kayaks). Kayaks and canoes loaded on cars 
may be launched without a fee. A fishing tier 
is open to the public at no charge, but be 
sure to sign in first.

Center Hill Lake is 17,000 acre man-made im-

poundment on the Caney Fork river. It is the 
water source for Cookeville and many other 
adjacent municipalities. It is home to many 
marinas, all of which will charge to launch, 
even a kayak. A number of Army Corps of 
Engineers access points exist, but are poorly 
policed, especially at night. Water access 
points on Center Hill and other water bodies 
within the Upper Cumberland are available 
on the Convention website at http://nss2019.
subworks.com/map_info.html.

Cordell Hull State Park
Location: 36.043923, -85.594878
Drive Time: 52
Distance: 41.8 miles
Caves: 2

This park is at the birthplace of the politician, 
Cordell Hull. He was the longest-serving U.S. 
Secretary of State, holding the position for 11 
years (1933–1944) during the administration 
of President Franklin D. Roosevelt throughout 
most of World War II. He is one of the Upper 
Cumberland’s two Nobel Laureates. For his 
role in establishing the United Nations, he was 
awarded the Nobel Peace Prize in 1945. Pres-
ident Roosevelt referred to him as “Father of 
the United Nations”

The park has old wooden cabins and tools 
that would have been used in that time peri-
od. It is also home to Bunkum Cave, which is 
open for visitation. For more information, see 
the Bunkum Cave in the cave descriptions 
(citation).

Cummins Falls State Park
Location: 36.252961, -85.565757
Drive Time: 23
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Distance: 10.9 miles
Waterfalls: 1

Quite likely the most heavily visited State Park 
in Tennessee, next to Fall Creek Falls. This is es-
pecially notable given that it’s considerably 
smaller than Fall Creek Falls. If you don’t mind 
the crowds, the best natural swimming hole 
in the whole state is at the base of the beau-
tiful 50’ Cummins Falls.

Dog Cove State Natural Area
Location: 35.871741, -85.349134
Drive Time: 49
Distance: 34.4 miles
Caves: 19

This park allows equestrian use, and it has 
many trails running the perimeter. It’s close 
to Lost Creek with several small caves just off 
trail.

Fall Creek Falls State Park
Location: 35.662482, -85.350175 (Betty Dunn 
Nature Center)
Drive Time: 58
Distance: 41.6 miles
Caves: 136
Natural Arches: 2
Waterfalls: 15

Fall Creek Falls is Tennessee’s flagship park, 
and its most visited. If you are interested in 
hiking, taking a scenic drive, swimming, or 
taking in one of its many cultural events, 
there is something at this park for you.

Fall Creek Falls manages cave access for 
many of the popular open caves during 
convention including Rumbling Falls, Camps 

Gulf, Lost Creek, and Cagle Saltpeter. At the 
time of printing we are being told that the 
park will have an online registration system 
for cave access similar to that of the SCCi.

A fine driving tour would begin at the Nature 
Center. Behind the Nature Center one finds 
Cane Creek Cascades and Cane Creek 
Falls. A cable trail will take you to the base 
of Cane Creek Falls for the best swimming in 
the park. If you want to see the tallest [above 
ground] waterfall in Tennessee, head to Fall 
Creek Falls (proper). A short, but steep hike 
will quickly take you to its base. Continue 
driving past Fall Creek Falls and you’ll run par-
allel to the breathtaking Cane Creek Gorge. 
Stop along the way for impressive overlooks 
and sandstone cliffs. Close to the end of the 
loop stop at Millikan’s Overlook. Don’t waste 
time going out to the wooden structure, take 
the trail off to the right. It will take you to the 
real overlook, Buzzard’s Roost, the best over-
look in the park. Back on the road your final 
stop on the driving tour is Piney Falls. No offi-
cial trails go to the base of this waterfall, but 
one can see it from the nearby overlook.
Other noteworthy places in Fall Creek 
Falls would include the Wheeler Loop Trail 
(35.730210, -85.383805), Camps Gulf (prop-
er, not the cave; 35.750417, -85.391509) and 
Crusher Hole (35.754853, -85.390961), the 
resurgence of Camps Gulf Cave and a par-
ticularly chilly swimming hole.

Justin P. Wilson Cumberland Trail State Park
Black Mountain Trailhead Location: 
35.868179, -84.887767
Drive Time: 1:23
Distance: 52.5 miles
Caves: 2
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Natural Arches: 1
The Cumberland Trail State Park crosses the 
state, north to south, and offers the experi-
enced hiker many rewards. The most imme-
diate access in the Upper Cumberland is off 
Black Mountain Road near Crab Orchard. 
A drive up a narrow road brings one to the 
parking area. From there one can take two 
trails. The lower trail (right) will take you to the 
interior of a rock town created from large 
boulders of Rockcastle Conglomerate. The 
upper trail (left) will lead you to an overlook, 
and eventually down the mountain. The 
overlook is impressive and noteworthy to 
karst aficionados since it overlooks Grassy 
Cove, North America’s largest (by volume) 
sinkhole. This is an excellent place to catch a 
sunrise. 

Lost Creek State Natural Area
Location: 35.841041, -85.361039
Drive Time: 45
Distance: 31.4 miles
Caves: 18
Waterfalls: 2
Natural Arch: 2

If there is a single place in the local attrac-
tions section you should visit, I recommend 
Lost Creek SNA. It is home to Lost Creek Falls 
and Lost Creek Cave, with views so spectac-
ular that Disney chose this site to shoot sev-
eral scenes for their 1994 live action version 
of “The Jungle Book.” The water issues from 
a cave, then falls over 40 feet and disap-
pears into a cave at the bottom. In the same 
sinkhole, opposite the waterfall, is the large 
walk-in primary entrance to Lost Creek Cave. 
Within this cave are two more spectacular 
waterfalls.

Nearby there is a short trail that leads to 
Rylander Cascade, which also flows from a 
cave and returns to a cave. There are other 
hidden gems within this park for those who 
are willing to delve.

Pickett State Park
Location: 36.551228, -84.796679
Drive Time: 1:22
Distance: 63.7 miles
Caves: 1
Natural Arches: 7
Waterfalls: 1

One of the editor’s favorite state parks, Pick-
ett maybe one of the most remote. While 
the large  sandstone cliffs and natural arches 
are quite different than the karst landscape 
you may have come here to see, I cannot 
recommend Pickett enough. Visit the Hidden 
Passage and Crystal Falls for a glimpse of the 
best of the Cumberland Plateau.

Other attractions in the park are easy to 
locate and hike to. Many picturesque natural 
aches are here, including one you can ca-
noe under.

Pogue Creek State Natural Area
Location: 36.521956, -84.817640
Drive Time: 1:17
Distance: 61.2 miles
Caves: 12
Natural Arches: 22
Waterfalls: 1

Sharing the same beauty as Pickett State 
Park, this is a more rugged alternative for 
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Little Cove and Grassy Cove from the Black Mountain Overlook

Big Laurel Falls, Virgin Falls SNA
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Welch Point, Bridgestone Firestone WMA

Great Falls, Rock Island SP Virgin Falls
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someone who may want to hike a long dis-
tance. Overlooks, and natural arches are 
scattered about. The caves are difficult to 
access from any current trailheads.

Rock Island State Park
Location: 35.809223, -85.641946
Drive Time: 40
Distance: 33.1 miles
Caves: 6
Natural Arches: 1
Waterfalls: 8

The north side of the park offers the best ex-
perience, including an overlook of the high-
est volume waterfall in Tennessee, Twin Falls. 
Upstream, one can hike the trails which run 
along a cliff and/or rock hop down by the 
river to several more waterfalls. Downstream, 
one finds cliffs overlooking the Caney Fork 
River and its rapids. This is a popular location 
for kayakers around the world to come for 
play and practice. Nearby there is Little Falls 
(a travertine waterfall), rock shelter and triple 
natural arch.

The south side of the park is more developed 
and has overlooks, trails, camping, swimming 
and boat launches.

Virgin Falls State Natural Area
Location: 35.853958, -85.282159
Drive Time: 52
Distance: 34.2 miles
Caves: 22
Natural Arches: 1
Waterfalls: 4

Virgin Falls is perhaps the most popular day 
hike in Tennessee. Recently acquired lands 

allow one to begin at Virgin Falls trailhead 
and leave at the Rylander Falls trailhead in 
Lost Creek SNA.

The waterfalls of Virgin Falls are world class, 
as is the karst. Numerous obvious and large 
caves dot the landscape adjacent to 
the trail. Waterfalls emerge from and de-
scend into caves at Big Laurel Falls, Sheep 
Falls and, most dramatically, at Virgin Falls 
(proper). Side trails will take you to Martha’s 
Pretty Point overlook. Be sure to drive down 
the road and visit Welch Point (35.837654, 
-85.303995), the best overlook in Tennessee 
and best place to catch a sunset.

Window Cliffs State Natural Area
Location: 36.051828, -85.617687
Drive Time: 20
Distance: 11.0 miles
Caves: 1
Natural Arches: 2
Waterfalls: 3

Window Cliffs SNA is a challenging 7.9 mile 
hike up Cane Creek to a series of natural 
arches on a knife’s edge ridge called the 
Window Cliffs. Along the way you’ll cross the 
creek numerous times, see unusual wildflow-
ers and wildlife, and a few waterfalls. There’s 
a lot going on at the Window Cliffs for the 
discerning tourist. 
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Landowner Relations

Cavers have worked hard to maintain ac-
cess to the caves listed in this guidebook. 
Please respect that and follow the guidelines 
described in accessing the properties. We 
have great landowners to have allowed us 
such unfettered access to so many caves. 
Keep the caves open for us into the future 
and we’ll keep sharing them with you!

State Owned Caves

Most caves on state managed land are 
closed. Some caves will be open with a 
permit. The cave information booth will have 
the most up-to-date information regarding 
what caves can be visited. At the time of 
the guidebook’s writing, the following state 
caves in the Upper Cumberland can be 
visited with a permit between 5/1/2019 and 
8/31/2019: 
 
Bunkum at Cordell Hull SP 
Camps Gulf at Fall Creek Falls SP - 20/day 
Lost Creek at Lost Creek SNA - 30/day 
Rumbling Falls at Fall Creek Falls SP - 20/day 
 
There will be a free online application pro-
cess for Fall Creek Falls caves. For information 
about visiting Bunkum Cave, call the park 
office at (931) 864-3247. Lost Creek will have 
in-person hard copy registration (more on 
what this means at the cave information 
booth).

Please decontaminate all caving gear be-
fore entering a state cave, and please de-

contaminate your gear after you’ve caved 
here. Many caves in Tennessee are White 
Nose positive.

Tennessee Cave Survey

The Tennessee Cave Survey (TCS) is an in-
ternal organization of the National Speleo-
logical Society (NSS). The TCS is committed 
to the discovery, exploration, survey and 
mapping of the caves of Tennessee and to 
systematically collect, organize, maintain, 
and disseminate cave location information, 
cave narrative files, bibliographic data, and 
cave maps. The TCS relies exclusively on the 
volunteer participation of its caver members 
for all its data. 

TCS data is available to vetted members of 
the caving community. The TCS, along with 
its parent organization the NSS, strongly en-
courages and promotes the protection of 
the caves of Tennessee from significant ad-
verse environmental impact. The TCS recog-
nizes that this conservation should also be 
consistent with reasonable cave access for 
recreation, scientific study, exploration and 
survey by cavers in good standing. 

The TCS encourages its member cavers to 
cultivate and maintain good relationships 
with private landowners, as well as local, 
state and federal government institutions. 

The TCS discourages widespread dissemina-
tion of sensitive cave information, that may 
encourage unprincipled or uneducated 
people to cause harm to the cave environ-
ment. The TCS does not release cave loca-
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tions, cave maps, or other TCS data en mass 
to any person, outdoors group, government 
agency, state agency, private or non-profit 
organizations. However, on a case by case 
basis, TCS will consider releasing limited data 
to responsible people or agencies that it 
considers necessary to help preserve the 
cave and/or its environment. 

The following are cave descriptions provid-
ed coutesy of the Tennessee Cave Survey, 
whose member’s tireless work contributes to 
the greatest cave survey in the world.

Gerald Moni
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Cave Descriptions

Tennessee Cave Survey, 2018

Anderson Spring Cave (PU431)
Water was piped from Anderson Spring 
(which occasionally flows out of the dry en-
trance) beginning in 1924 to a holding con-
tainer where chlorine was pumped into the 
water, thus providing the City of Cookeville 
its water. The facility closed when the new, 
modern plant opened in town. Today most 
of the water is still captured by pipes the city 
installed and is rerouted through a culvert.

The dry entrance is a 2’×1.5’ oval hole at the 
base of a 12’ long and 4.5’ high rock shelter. 
The spring entrance is 3’ wide and 2.5’ high 
with a concrete roof. From the dry entrance 
a narrow crawl goes 20’ before it hits the 
water and opens to a stoop walk. A low, nar-
row passage is encountered on the left and 
curves around to a holding tank and culvert 
where the spring emerges. The main up-
stream passage continues as a meandering 
stoop walk 4-5’ tall and 3-10’ wide. At 800’ 
the ceiling opens and the passage becomes 
walking for the next 400’, averaging 10’×10’ 
and then hits a breakdown terminus. Stygo-
bitic blind crayfish (Cambarus australis) and 
southern cavefish (Typhlichthys subterraneus) 
were seen in the cave stream. (Kristen Bobo, 
2006) 

Blue Spring Cave (WH2)*
Blue Spring Cave (also known as Bob Hill 
Cave) consists of a single chamber; low, 
wide and well decorated with dripstone. The 
mouth is 5’ high and 8’ wide. The single room 
of the cave is 60’ wide, 6’ high and 500’ long. 
It trends eastward but gradually becomes 
lower toward the back. A long row of fused 
columns is developed along a joint and 
crosses the room, dividing it into two sections. 
(Barr, 1961)

A crawl to the left in the entrance room 
goes to over 40 miles of cave. In July 1989, a 
group of cavers pursuing a windy lead near 
the back of the cave got lucky and broke 
through. The new passages found consisted 
of mostly huge walking trunks boring deep 
into the mountain. By the end of 1989, near-
ly 2 miles of cave had been found. A map 
in the Speleonews, vol. 35 no. 6 (December 
1991) shows 26.4 miles of surveyed passage 
as of November 17, 1991. The entrance is 
located at an elevation of ~1100’ above sea 
level near the middle of the Mississippian Age 
Monteagle limestone. Most of the passag-
es are found between elevations 950’ and 
1150’. Where the “NA” passage passes under 
a small lake, on the surface, the cave is over-
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Crinoid calyx, Blue Spring CaveAnderson Spring Cave

Root Cellar, Blue Spring Cave Mississippian coral, Blue Spring Cave - Matt Tomlinson

Buckner’s Borehole, Blue Spring Cave
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Blue Spring gazateer and detailed maps (this and next six pages) courtesy 
of Jason Richards
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Moonscape, Blue Spring Cave 

Gypsum beard, Blue Spring Cave 
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Porcupine bush, Blue Spring Cave - Matt Tomlinson

Celestite crystals, Blue Spring Cave - Matt Tomlinson
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Bo Allen Pit - Warren Wyatt

lain by approximately 800’ of mostly clastic 
rock (300’ of limestone and sandstone, fol-
lowed by 500’ of minor dolomite, shale and 
sandstone).

The most remote known passage from the 
entrance to date is the “S” survey. The end of 
this passage is over 6 miles from the entrance 
following the shortest known route.

Blue Spring Cave has 3 entrances, one is the 
spring itself, and two dry entrances which 
are now covered by gates. Once inside the 
main “historical” entrance (E1), another gate 
is encountered at the beginning of the crawl 
to the major portion of the cave, this gate 
was installed first. After an unknown group 
broke in and caused some minor vandalism, 
the gate on the historic entrance was put in 
place. The cave consists of miles of passag-
es, (41+ as of April 2019), most of which are 
walking; however, if one likes to crawl, there 
are plenty of opportunities to do so. Speleo-
thems found so far include gypsum flowers 
and “beards”, angel’s hair, anthodites, dog 
tooth spar, plenty of dripstone and flowstone, 
and cave pearls—most are hidden and hard 
to find.

Potential for many more miles of cave is pos-
sible with the right find. There are still plenty 
of unsurveyed passages to be mapped. Blue 
Spring is currently Tennessee’s longest cave.

The cave can be quite confusing, so a guide 
is useful for touring certain areas. (Trey Caple-
nor, 1995).
* See article “Blue Spring Cave” on page 79 
for additional detail and more recent survey 
data.

Bo Allen Pit (WH196)
The pit entrance is a small (2’×2.5’) triangular 
hole that slopes 7’ to a ledge and then free 
drops for 148’ down the center of a nicely 
decorated shaft. The total pit depth is 155’. 
It is possible to climb up the flowstone at one 
end of the pit and reach a window 50’ up 
the wall.

The cave was found by boys named Bo and 
Allen. The pit was first descended in October 
1979 by Mike Sudhoff and his father, Herb 
Sudhoff. The fourth trip to it was on February 
16, 1980 by Mike Sudhoff, Darlene Anthony, 
John Brockman, Gillon Young, Ross Cardwell, 
Jeff Sims and Marion O. Smith. (Darlene An-
thony, 1980; Marion O. Smith, 1980)
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Bunkum Cave (PI2)
The entrance of Bunkum Cave is one of the 
most impressive cave mouths in Tennessee. 
It is located in a steep-walled ravine and is 
continuous with a large, semicircular rock 
shelter which marks a prominent drop of 
the little stream which traverses the ravine. 
The path to the cave circles over the top of 
the mouth, and one may clamber down on 
ledges at the far side of the gully where the 
cave opens. The mouth itself is fully 100’ wide 
and 50’ high. The cave stream flows from it to 
join the surface stream of the ravine.

The main avenue of the cave is 750’ long. 
Near the mouth it is wide and spacious, aver-
aging 20’-30’ wide and 15’ high, but toward 
the back of the cave it becomes smaller. 
The cave trends east for the first 150’ then 
east-southeast.

Two lateral passages are developed. At 
380’, the first side passage opens to the 
left and extends northeast for 220’ to a low 
bedding-plane crawl over rough gravel. This 
crawlway contains fragments of leaves and 
sticks and goes to E2 and E3. Near the junc-
tion with the main passage is a pronounced 
saw-cut trench in the middle of the lateral 
passage, with shelves on either side rep-
resenting an earlier level of the floor, now 
abruptly truncated in hanging junction fash-
ion by the main passage.

At 525’ a short passage extends to the right, 
penetrable for only 75’. It runs southeast and 
contains many rimstone pools. There are few 
other dripstone formations in the cave.

E2 is 20’ wide and 6’ high. A wet-weather 
stream enters this entrance.
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The third entrance (E3) is 25’ wide and 
15’ high. The passage goes for 12’ to 
a 4’ climbdown into a large room with 
a stream. To the left (downstream) is 
a belly crawl in water with less than 1’ 
of airspace. After 100’, the passage 
opens up and connects to E2 after 
150’.another 150’. Bricks in the cave 
stream and iron hoops inside E3 sug-
gest this was once the location of a 
moonshine still. The upstream passage 
is 10’ wide and 4’ high for 60’. The 
passage widens and becomes wall-to-
wall water, only 1’ deep, but continues 
for unknown length with good air.

Cave salamanders (Eurycea lucifuga), 
orange color with black spots, spring 
salamanders (Gyrinophilus porphy-
riticus), and the Allegheny woodrat 
(Neotoma magister) were observed in 
the cave. The cave is the type locality 
for the Bunkum cave pseudoscorpion 
(Kleptochthonius rex), Beakley cave 
beetle (Pseudanophthalmus beakleyi) 
and cave beetle (Batriasymmodes 
quisnamus). (Barr, 1961; Chris Kerr, 
1997; Kristen Bobo, 2012)

Bunkum Cave was described in Thom-
as L. Bailey’s “Report on the Caves of 
the Eastern Highland Rim and Cum-
berland Mountains” in Resources of 
Tennessee, vol. VIII, no. 2 (1918), p. 117, 
Sample # 36 & 37.

Calfkiller Plunge (PU544)
The cave entrance is a short scram-
ble north over sandstone breakdown 
leading into the shelter. A crawl 
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Elmore, 2014)

Camps Gulf Cave (VB2)
The cave has twin mouths, each about 50’ 
wide, and 10’ and 30’ high, respectively, 
opening at the base of a 100’ bluff in a large 
sink 150’  in diameter. E2 is 50’ east (left) of 
the main entrance (E1). The sink was formed 
by the collapse of one of the cave’s walls. 
The east branch, which extends up the gulf, 
is a room 40’ high, 60’ wide, and 200’ long, 
with a low, mud-covered passage which 
trends eastward for 250’. A stream can be 
heard beneath the rubble on the floor of 
the entrance room. The west branch (which 
extends toward the mouth of the Gulf) is 
much larger and has two forks. The south fork 
is 600’ long, 50-75’, wide, and 10-40’ high. It 
extends southeast for 420’, then bends east-
ward and terminates in breakdown. The west 
fork of this branch is smaller in cross section 
and rises gradually to a breakdown 300’ from 
the mouth. A stoopway skirts the edge of 
the collapse and leads into a room 40’ wide, 
30’ high, and 60’ long, one wall is a pile of 
loose breakdown. There is a high, narrow side 
passage in this fork which filled with a pool of 
water. The floor of the entire entrance room 
of the west branch is said to be flooded 
completely during wet weather in the spring. 
(Barr, 1961) 

Capshaw Cave (PU169)
The entrance is located in a sink with an in-
flowing stream. The sink is 10’ long, 10’ wide, 
10’ deep and clogged with garbage. The 
entrance at the bottom of the sink is 8’ wide 
and 5’ high. This leads to a stoop crawlway 
for 15’ to a 15’ chimney (a handline is highly 
recommended). There is a small stream 

through a breakdown gap (1.5’ high and 4’ 
wide) follows; heading south, under itself. This 
leads to a 60’ pit (taped) in the floor of the 
crawl on the right hand side. Though it’s best 
to rig to a tree outside the pit, this pit does 
have a bolt to redirect the rope around the 
harsh rope-eating sandstone slabs. The pit is 
a flat-topped fluted shaft 10’ in diameter that 
lands on a breakdown slope within a north-
south trending, 20’ high and 30’ wide, fossil 
phreatic trunk. 

The northward passage leads to 150’ of 
breakdown-filled borehole which gradually 
becomes dry and dusty. It advances to a 
very tight dug-open belly crawl on top of a 
large ancient stream deposit. After 15’ of this 
winding, but very tight crawl, the cave opens 
up into another section of 12’ high and 40’ 
wide, north-south trending, fossil borehole 
which continues for 100’ before terminating 
at a breakdown choke. There are numerous 
tall domes throughout the room. There is also 
an enlarged blind 12’ deep pit located at 
the bottom of an 8’ climb down along the 
right wall.

The southward passage slopes downward, 
with an elevation loss of 25’ over 75’, through 
a mess of drippy breakdown along the left 
hand wall. It leads to a short, muddy belly 
crawl into a small sit-up room which has a 
4’ across flowstone covered hole along the 
left wall. This hole has very strong airflow and 
leads to an offset 136’ deep pit with 25’ of 
flowstone covered passage found 20’ off the 
floor on an obvious ledge. This 136’ pit was 
discovered on September 29, 2013 by Clinton 
Elmore, Chris Higgins, Jason Lavender, Seth 
Webster and Matt Bumbalough. (Clinton 



118First room, Camps Gulf - Steve Capps

just inside the entrance. The climbdown 
leads down a wide and muddy walking pas-
sage to the main stream passage.

Capshaw Cave is basically a large stream 
cave with several small streams flowing into 
the main stream. There is over 4.5 miles of 
mostly large, walking passage (ranging from 
8-50’ high and 6-30’ wide), with minimal 
wading in knee-deep water. Most of the 
main passage has smooth, sandy floors and 
high, flat ceilings. There are several places 
with good-sized amounts of breakdown. 
There are quite a few side leads. One of 
these leads is the main formation area with 
some really fantastic formations. The stream 
passage parallels the walking passage and 
ranges from walking passage to siphons, 
with very deep water in several places. The 
stream seems to overflow into the upper dry 
level in times of flood. Several white blind 
crayfish (Cambarus australis) have been 
seen in the stream as well as regular surface 
type crayfish. Evidence of bats has not been 
observed. There is quite a bit of debris in most 
of the walking passageway, mostly leaves 
and sticks, but some garbage is scattered 
upstream in the cave, golf balls have also 
been found in scattered places.

“School Cave” on the 1978 map has been 
connected to Capshaw Cave and is now 
the Capshaw Connection (E2). E2 is 20’ wide 
and 6’ high; it drops down into walking pas-
sage for 75’. The passage continues as a 
wide crawl with deep pools of water. (Ray 
Lewis, 1974; Bill Knight, 1977; Gerald Moni, 
2001)

The Capshaw Spring Entrance (E3) is located 
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(Above) Rotunda Room, Camps Gulf - Tim Curtis (Below) “Boreholio,” Camps Gulf Cave - Matt Tomlinson
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Capshaw Cave

Capshaw Cave
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at a 4’ bluff with a 2’ tall sand slope in front of 
the cave creating a wide river bed area. The 
first part of this entrance is underwater, 3’ be-
low the pool surface and is 8’ wide. Passage 
dimensions were not able to be determined 
due to 1-2’ visibility conditions. The maximum 
water depth encountered was 13’. Approx-
imately 300’ into the cave, there is a large 
air bell, which is completely covered on the 
surface with foam and plastic trash. A deep-
er side passage to the east with noticeably 
poorer quality water was also noted near 
here. The cave continues through a series of 
air bells with the ceiling steadily increasing in 
height until the water depth reduces to 2.5’ 
with a total passage height of 5.5’ at the end 
of the exploration line. The passage width 
here is 15’ and side passages were noted 
ahead. Later this passage was connected to 
Capshaw Cave. (Jason Richards, 2015)

China Cave (PU91)
This is a large and challenging cave. The en-
trance is approximately 50’ in diameter and 
slopes down into a “C” shaped room about 
200’ across. In the center of the room is a wa-
terfall, which drains into breakdown during 
normal flow. Along the back wall to the 
right, a stooping passage can be followed 
for a short distance to a short climbdown, 
followed by a large debris plug. By climbing 
down between tree trunks, a belly crawl can 
be followed about 15’ to a narrow canyon. 
This was the former end of the cave. 

In May of 1991, Elwin Hannah led a group to 
check on the debris plug, which changes 
from year to year. Hal Love found a tiny hole 
blowing air from the top of a terminal de-
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bris plug, and going passage was soon dug 
open. Beyond the dig, a narrow climbdown 
leads to a cobble floored crawlway. Grad-
ually, this crawl has gotten lower with every 
flood, and will likely become impassable 
within a few years. After 300’, the passage 
gradually rises to a walking height canyon. 
By following this canyon for about 600’, one 
comes to a fork. Both ways lead to the main 
borehole, but the left branch is much shorter.

The main borehole can be followed to the 
right for over 1,000’, but eventually ends in 
dirt fill and breakdown. The left leads into a 
maze (after a short climbup) that leads to 
most of the cave. Immediately after entering 
the maze, the main route follows the left pas-
sage at the first junction. The main route then 
follows the “middle” of the maze. After sev-
eral hundred feet, the maze connects into a 
large passage, The Scoopway, through an 
inconspicuous climbup. The Scoopway can 
be followed for several hundred feet through 
large impressive passage to a fork. The left 
leads to the Ant Lion passage, named for 
several funnel-shaped holes in the floor, and 
the right leads into a large chamber, Tian-
anmen Square. Beyond this room is a steep 
climbdown that leads into some of the larg-
est passage in the cave, 120’ wide and 60’ 
high. This leads to the Yellow River, probably 
the subsurface Calfkiller River. The river can 
be followed (in wetsuits) for over 3,000’ to a 
sump.

The “main” continuation of the cave can be 
found near the point where the maze con-
nects into The Scoopway. Two crawlways 
both lead into a long series of hands and 
knees crawls, eventually opening up into 

nice trunk passage. The floor is covered with 
a mineral “snow ),” possibly epsomite, that 
re-grows each winter, covering the trail and 
even the flagging tape along the trail. Far-
ther into the cave, after much crawling, one 
can also find large mirabilite “icicles” and 
abundant silver colored gypsum flowers and 
angel hair.

There is much more of this cave that is worth 
seeing, but it requires A LOT of crawling to 
reach. A guide would be very helpful. In wet 
weather, the entrance crawl can flood. (Hal 
Love, 2000)

Claus Pit (PU225)
The pit entrance is 6’x4’, one half of the 
opening is covered by a large limestone slab. 
The pit is 57’ deep and the bottom has 60’ 
of passage with 2 domes. The bottom slopes 
down on two sides to small cracks that have 
airflow. (Mike Sims, 1979; Gerald Moni, 2010)

Cumberland Caverns (WR7)
Higginbotham entrance is 3’x3’ in a 20’ di-
ameter sink, 25’ from and 15’ lower than the 
Pit entrance. The Pit entrance is 10’ long and 
2’ wide and 15’ deep; it is located 15’  below 
the trail/logging road. The Onyx Curtain en-
trance is 10’ long and 3’ wide; it is 40’ down-
hill from the trail/logging road. A 20’ climb-
down leads to the crawl entrance.

Discovery and Exploration: The historic en-
trance (Higginbotham Cave) was discovered 
about 1810 by an early settler, Aaron Higgin-
botham. At least 2 miles of the cave were 
explored in the late 1860’s by a tax collector, 
Shelah Waters, who ventured through the His-
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toric Route as far as the Mountain Room and 
Ten Acre Room. The nearby Henshaw Cave 
entrance, then a separate cave, was mined 
for saltpeter during the Civil War.

The modern era of Cumberland Caverns 
exploration began with a flurry of exploration 
in the 1940’s and early 1950’s. This explora-
tion saw the crossing of Devil’s Quarry and 
discovery of McCrady Canyon, Monument 
Pillar, and the Waterfall Room; the discovery 
of Fort’s Gallery and the Onyx Curtain en-
trance; the connection between Henshaw 
and Higginbotham Caves; and (in 1953) the 
find by Roy Davis and others of the Great Ex-
tension, 6 miles or more of cave that includes 
Grand Hall, Virgin Avenue, and the Crystal 
Palace. The cave was opened commercially 
in 1956 under the management of Roy Davis. 
(Barr, 1961)

In 1972 Bill Walter and Frank Shires pushed 
a low crawl from Virgin Avenue to find the 
Northwest Passage, a large trunk extending 
northwest for almost 1 mile. Associated small-
er passages eventually made the Walter-
shires Extension almost 7 miles long. About 4 
miles of small, virgin passage was added by 
the concurrent Smyre-Zawislak survey. Dis-
covery 1976 by Bill Walter and others added  
more than a mile of cave southeast of the 
Yale Discovery.

Survey: On December 19, 1970, John Smyre 
and Ron Zawislak initiated a Grade 5 survey 
of Cumberland Caverns. The 10,000 meter 
historic section of the cave was mapped 
initially, including Higginbotham Cave and 
passages south of the Ten Acre Room-Wa-
terfall Room route. In September 1971, the Cumberland Caverns

Monument Pillar, Cumberland Caverns
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survey of the Great Extension began and, in 
1972, mapping expanded into the newly dis-
covered Waltershires Extension. By November 
1973 the survey had passed 20 miles. On De-
cember 10, 1978 the 175th day of mapping, 
the survey was finished at 27.616 miles.

Description and Geologic Setting: Cum-
berland Caverns is a complex multi-level 
phreatic cave formed in the lower Montea-
gle limestone (Mississippian). Passages are 
largely ungraded and were developed by 
a slow (usually), irregularly northwestward 
flow--generally parallel to the nearby Collins 
River. Much of the cave is formed beneath 
the Hartselle-capped benches of Cardwell 
Mountain. Some of the larger trunks can be 
traced for great distances (example: Forts 
Gallery -- McCrady Canyon -- Virgin Ave-
nue), but smaller passages are frequently 
network or maze like (example: Endless Av-
enue in the Great Extension). Several large 
breakdown rooms, such as Grand Hall, are 
developed where large canyon trunks inter-
sect wide avenues. Damp red clay fill is the 
predominant sediment, particularly in smaller 
passageways. Numerous secondary deposits 
may be found in the cave; dripstone forma-
tions and gypsum flowers, needles, and crusts 
are especially prominent. No significant 
flowing water occurs anywhere in the cave. 
(John L. Smyre, 1984)

The cave is the type locality for the Tennes-
see cave millipede (Tetracion tennesseensis); 
cave millipede (Pseudotremia acheron); 
Macrady cave beetle (Pseudanophthalmus 
macradyi); Templeton cave beetle (Pseu-
danophthalmus templetoni); cave ant bee-
tle (Arianops stygica); cave beetle (Tycho-

bythinus strinatii).
Cumberland Caverns was described as 
Henshaw Cave & Higginbotham Cave in 
Thomas L. Bailey’s “Report on the Caves of 
the Eastern Highland Rim and Cumberland 
Mountains” in Resources of Tennessee, vol. 
VIII, no. 2 (1918), pp. 135-136, Sample # 107, 
108 & 109.

Devils Cave (SO10)
The main entrance (E1) is a very large and 
impressive walk-in entrance (28’ wide and 
60’ high). There are 2 easy climb-ups of 8’ 
each to reach the upper level. The main 
passage goes due north 500’ and ends just 
past a seasonal waterfall that enters through 
a crack in the ceiling. E2 is a rappelable 
skylight in the ceiling 56’ deep, 55’ long, and 
8’ wide. E3 is a 47’ deep pit which is 35’ long 
and 3’ wide. E4 is a pit 25’ deep, 12’ long, 
and 1’ wide. All of these pit entrances enter 
through the center of the cave passage ceil-
ing. The upper level contains an old moon-
shine still. A small stream issues from the cave 
in wet weather. (Ken Pasternack, 2013; Ken 
Oeser, 2014)

France Mountain Triple Pot (PU47)
The cave consists of four pits which begin at 
the same elevation yet, they are not con-
nected at the bottom. The first pit is 10’ in 
diameter. It is a surface drop of 68’ opening 
near the base of a small bluff. The second 
open-air pit is 5’ away and is 100’ deep. 
There is a too-tight 8’ climbdown at the bot-
tom. By walking around the southside of 
these pits, it is possible to enter a small cave 
in the bluff that leads 50’ to a pit. This pit, 
dubbed “Sara Hole” (in honor of veteran 
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Devils Cave

vertical caver Sara Corrie who was on the 
discovery trip), is a freefall pit of 130’.

The next pit, Roger Challenge (for Roger 
McMillan), is reached by stepping across 
the top of the 130’ pit into a passage, the 
last 15-20’ of which is a tight belly crawl that 
ends at the top of the pit. There is an initial 
free drop of 98’ to a 3’ ledge. From this ledge 
there is a 32’ pitch to a wider ledge, followed 
by a 20’ pitch to the bottom of the shaft - a 
total of 150’. The main passage in the cave 
is joint-controlled and is developed just be-
neath the Hartselle Formation, with a sand-
stone roof.

This cave was discovered by Sara and Rog-
er during the 1968 SERA Cave Carnival at 
Cookeville. Each interior pit may be rigged 

with a 200’ rope by tying onto boulders in the 
passage. Your rope will probably get muddy 
in Roger Challenge and at least two pads 
are recommended for rigging. (John Smyre, 
1972; 1975 SERA Guidebook; Marion O. Smith, 
2003)

Freddie Dodson Cave (WH1002)
The entrance is 12’ wide by 7’ high in a lime-
stone bluff. A walking passage goes 50’ to 
a tight crawl-through breakdown. The cave 
passage is wet and a wetsuit should be worn. 
The upstream passage is almost 2000’ long, 
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and is mostly walking, ending in a break-
down plug. Before the breakdown plug, a 
short side passage goes 30’ to a small wa-
terfall. The main passage continues through 
the breakdown plug over a partition. The 
passage continues 260’ through 3-4’ high, 
10-15’ wide passage with plenty of water, to 
a split. Left goes 50’ to a breakdown climbup 
for 50’. Right was pushed at least 650’ which 

included some low, wet crawls and later a 
crumbly chert floor, past a 5’ waterfall, and a 
25’ high, 20  diameter side dome with crum-
bly rocks on all walls. There is a small amount 
of walking passage and more crawl next to 
the stream. The crawl became quite low and 
eventually dipped up to a slot. Past the slot 
the crawl went 30’ and became too low. 
Stygobitic blind crayfish (Cambarus australis) 
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were observed in the cave stream. (Chuck 
Sutherland, 2008; Marion O. Smith, 2014)

Garrett Mill Cave (OV159)
This cave has a cluster of three entrances 
separated by stone arches, some of the 
entrances are choked with breakdown. The 
main entrance (E1) is 20’ wide and 10’ high. 
E2 is a spring exit that is 25’ left of E1. This 
entrance is 5’ wide and 2.5’ high. E3 is 25’ 
left and 15’ higher than E2. This entrance is 3’ 
across and is an 8’ climbdown.

All 3 entrances go into the cave 20’ to a pas-
sage that is parallel to the bluff face. This pas-
sage connects the three entrances. Past E3 
is the start of a breakdown area. One must 
crawl through the breakdown and water for 
150’ to reach the main trunk passage. Once 
past the breakdown zone, it opens up into 
a major stream passage with just a few side 
leads, the first of which is 500’ inside the cave 
on the right wall. Just past a row of forma-
tions is a lower stream passage and an upper 
crawl passage. This crawl passage is low and 
wide, it goes back 500’ and rejoins the lower 
passage at places; however, this lower pas-
sage does not contain the stream seen at 
the beginning. The last few hundred feet is a 
canyon passage with massive breakdown on 
the right. There is strong airflow coming from 
the breakdown.

The main stream passage is walking passage 
for the most part, with ceiling heights of 15’ 
and widths of 20’. Near the end, the ceiling 
lowers and there are three breakdown areas 
created when the ceiling slabs fell into the 
lower stream passage. Past the third break-
down area is a 200’ long and 5’ high stoop-

ing passage which leads to a sump which 
can be bypassed by going back to the last 
room and taking a side passage to the left 
(going into the cave). A 5’ muddy climbup 
leads to a long muddy overflow passage 
which rejoins the main stream passage on 
the other side of the sump. Going upstream, 
a second sump is the present limit of explora-
tion. In the stream are stygobitic blind cray-
fish (Cambarus australis). Cave salamanders 
(Eurycea lucifuga), orange color with black 
spots, were also observed in the cave.

Note: Cave is subject to flooding. Do not visit 
in wet weather. High water closes entrance 
breakdown area easily! (Ric Finch, 1981; Ger-
ald Moni, 2000)

Indian Cave (PU62)
The cave was named for numerous burials 
and artifacts discovered in the entrance. The 
main entrance (E1) is 40’ wide and 20’ high. 
It opens into a sandy-floored room of huge 
dimensions which contains a stream directly 
opposite the entrance. The stream passage 
extends east for a short distance to a de-
bris-clogged siphon. To the west (upstream) 
the passage becomes very large (20’ x 15’) 
and extends for 3000’. One must wade in 
the stream from time to time and cross many 
high mud banks. Several side tributaries were 
noted but not explored. One left side pas-
sage of about 500’ was checked as far as 
a low crawl. The cave continues to be very 
wide but the ceiling becomes low after 1000. 
After crawling for a great distance on hands 
and knees it opens up again somewhat. At 
this point the water becomes progressively 
deeper--at the time of exploration it was 3-4’ 
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Indian Cave 

in some areas. The passage opens up near 
the second entrance (E2). Just inside the 
entrance it was necessary to swim about 15’ 
to reach the outside. E2 is 30’ wide and 12’ 
high. A wet-weather inflowing stream enters 
E2. Although the entrances are only about 
2000’ apart, the cave is much longer as it 
meanders considerably.

The cave can be explored end-to-end only 
in the dry season. It completely floods to the 
ceiling in many areas. At the time of explo-
ration, the stream leading into E2 was totally 
dry. The cave drains about 2 square miles, so 
caution should be exercised even in the dry 
season. (Doug Wrinn, 1972)

Indian Grave Point Cave (DK19)
The cave in Indian Grave Point is the larg-
est cave in DeKalb County and one of the 

largest in Tennessee. It is apparently almost 
entirely the product of phreatic solution and 
is located about 125’ above the floor of Dry 
Creek Valley. The original structure has been 
greatly altered by extensive breakdown, 
vertical (domepit) solution, and deposition of 
dripstone.

The entrance is a semi-vertical collapse sink 
50’ in diameter and 40’ deep. The floor of 
the sink slopes steeply down toward a low, 
traverse opening which leads into the cave. 
Near the entrance are the remains of nitrate 
hoppers, and farther in the cave are pieces 
of old wooden ladders, likely used by the 
nitrate miners.
Most of the cave is damp or muddy. Pools 
and small lakes have formed in various plac-
es, but some of the passages are relatively 
dry. Gypsum flowers, plates of dogtooth spar, 
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and thin crusts of gypsum decorate the walls 
of some of the rooms and avenues. Dripstone 
is developed in a few spots, but most of it 
is of small size and is associated with areas 
where dripping water falls from a consider-
able height and spatters. Rimstone surrounds 
several of the shallow pools.

The main passage of the cave which trends 
northeastward for about 3,000’, averag-
es about 15’ high and 30’ wide. It passes 
through four large breakdown rooms and at 
two places it drops to a low, wide crawl. At 
1,600’ the main cave intersects an upper-lev-
el gallery approximately at right angles. The 
excavation of three large dome pits and 
extensive breakdown has produced a high, 
vaulted chamber at this point, 120’ long, 
75’ wide, and 120’ high. This tremendous 
room has been named “Cascade Dome.” 
To the left, the upper-level passage extends 
north-northwest to a series of pits. To the right 
a very high, narrow gallery extends south-
east, then loops back into the main cave. Di-
rectly opposite the observer, as he stands on 
the brink of the descent to the floor of Cas-
cade Dome, is the continuation of the main 
cave, which extends at least 1,500’ farther. 
There is only one short side passage, leading 
southeast, between Cascade Dome and the 
limit of exploration.

Two other parts of the cave branch off from 
the main passage near the entrance. The 
first opens as a narrow slit immediately to 
the right of the entrance and is easily over-
looked. This branch extends northeastward 
for about 500’ and contains few features of 
interest. The second branch (“Great Lakes Ex-
tension”) may be entered from the north end 

of the first large breakdown chamber. There 
is a lower (southwest) passage which con-
tains two deep pools of water and an up-
per-level system which extends northeast for 
500’ and has two sub-parallel lateral forks. It is 
necessary to climb up a steep, slippery flow-
stone to reach the upper part of the Great 
Lakes Extension. Near the top of the climb 
is a shallow pool 50’ long and 30’ wide. The 
cave is the type locality for the cave beetle 
(Pseudanophthalmus farrelli) and Soothsayer 
cave beetle (Pseudanophthalmus tiresias). 
(Barr, 1961; Joe Douglas, 1981)

John Henry Demps Cave (WH1001)
The entrance is 20’ wide and 6’ high with a 
breakdown floor. The downstream passage 
starts as a stoopway, 25’ wide by 5’ high, for 
250’. The next 150, is a crawl (mostly hands 
and knees). A couple of hundred feet of 
stoop passage leads to a left side passage 
that is 100’ long. Near the entrance to the 
side passage, a passage loops around to 
the main passage. The downstream passage 
opens up with large breakdown rooms. A 
right side passage, going up a side stream, 
was explored for 500’ and continues as a low 
water crawl. Going left, near the side pas-
sage, over large breakdown in a large room, 
loops back to the main downstream pas-
sage. This walking passage has a couple of 
short side leads and goes to a series of climb-
downs and down slopes into a large canyon 
passage, 15’ wide and high. This passage 
drops to a pool with low airspace. The low 
airspace continues on as a trunk 10-15’ wide 
and 4-6’ tall with water generally being within 
6” to 1’ from the ceiling. Measured by pace 
we estimate the trunk’s length to be 1200’ 
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before emerging in the back of the Sullivan 
Entrance (E2).

E2 is 30’ high and 60’ wide; the passage 
gets lower quickly, becoming 6’ high and 

20’ wide. The passage goes 200’ to a lake, 
which is the same level as the Calfkiller Riv-
er. The lake is 40’ across and continues to 
the upstream entrance (E1). Stygobitic blind 
crayfish (Cambarus australis) were observed 
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in the cave stream. (David Straight, 2000; 
Chuck Sutherland, 2008 & 2013; Matt Niemill-
er, 2013)

Keystone River Cave (VB341)
The entrance is a 20’ climbdown in a rocky, 
25’x20’ sink. A crawl goes 125’ to another 20’ 
climbdown to the “Keyhole”. Past the Key-
hole there is a low room, where the first of 
many encounters with water begin. Proceed 
200’ down a tight stream channel to another 
small room chocked with breakdown. After 
a tight squeeze, the passage starting on the 
other side intersects another stream passage 
15’ wide and 12-16” high. The passage even-
tually grows to a height of 4’ but 2’ are filled 
with water and mud. After 800’, the passage 
(Keystone Branch Sewer) opens up to a dry 
breakdown room with walking stream pas-
sage starting on the far side. This passage 
is mainly large walking passage (Keystone 
Branch) with several side leads which are 
over 5,000’ long.

From the dry breakdown room, follow the 
downstream passage to a junction with 
another passage. Go left for 300’ to a long 
room. Look for a bank on the left with a 
crawlway between the ceiling and the top 
of the bank. After a short crawl, this new 
passage opens up. Follow this passage 300’ 
to the junction with the main stream passage 
(Rocky River). Upstream goes for over 2,500’ 
to a large room with several side leads. There 
is strong airflow in this passage.
The downstream passage goes to the 246’ 
pit, 3929’ from the entrance (pictured on 
the rear cover of this publication). The 
downstream passage increases in size as 
it approaches the pit. Nearing the pit, the 

stream is flowing over the Hartselle Formation 
and has sculpted out large potholes in the 
sandstone bottom. The water finally breaks 
through the Hartselle and drops 246’ into a 
tremendous room 325’ long by 200’ wide. The 
rappel is against rock for the first 8’ and then 
becomes free for the remainder. The water-
fall makes the pit misty and quite windy (pro-
tection from the cold and wet is advised).

Downstream from the base of the pit to the 
“end” is Bowery Boulevard which is 2450’ 
long. East Baker Branch is a side passage 
which extends north for 1500’.

Stygobitic blind crayfish (Cambarus australis) 
were observed in both the upper and lower 
streams. Southern cavefish (Typhlichthys sub-
terraneaus) were seen in pools in the lower 
stream passage below the 246’ pit. (Gerald 
Moni, 1987; Thany Mann, 1995; 2007 2SERA 
Guidebook)

Kuykendall Cave (PU18)
(Pronounced “Kerr-ken-dahl”)
The mouth (E1) is low, wide, and elliptical, 
measuring 7’ high and 20’ wide, it opens into 
a large room filled with breakdown slabs. This 
room, which is the largest chamber in the 
cave, is 180’ long, 60’ wide, and 15-20’ high. 
Upslope on breakdown to the right are two 
short passages that end close to the hillside. 
A low stream passage leads off the entrance 
chamber at S. 20 degrees E. and continues 
at a height of 4’ for 85’, opening up to 8’ 
high and 15’ wide for another 120’. Further 
exploration requires crawling for 30’ through 
a breakdown. Above this breakdown is the 
Crevice Entrance. The cave opens up again 
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into a stream passage 15’ high and 10-30’ 
wide, with silty floors and abundant drip-
stone. It was explored as far as a large break-
down room, 1135’ from the mouth. The gen-
eral trend is southeast. The stream passage 
continues on the left as a crawlway.

The Crevice Entrance is a small hole opening 
in the dirt. It is 3’ in diameter and goes down 
30’. This entrance may be climbed without 
much trouble. The air once flowed out the 
main entrance, now the main entrance 
draws air in and the new entrance blows like 
a smokestack. (Barr, 1961; Ray Lewis, 1975; 
Alan Cressler, 2000)

Lost Creek Cave (WH20)
Lost Creek Cave is located southeast of 
Sparta, Tennessee on the slopes of the Cum-
berland Plateau, just south of the Lost Creek 
Community. The cave is in the Lost Creek 
State Natural Area managed by Fall Creek 
Falls State Park. It is home to several rare 
species, including the Indiana bat (Myotis 
sodalis); therefore, the cave is closed during 
hibernation and swarming season (Septem-
ber - April). Recreational access is allowed, 
but requires a no-cost permit from the Nature 
Center at Fall Creek Falls. The area closes 
at sundown, and reopens at sunup. See the 
cave information booth for the most up-to-
date information about permitting and ac-
cess.

Due to the large entrance, the cave has 
been known for years, since settlers entered 
the area. The entrance sink was a grist mill 
site and evidence of Civil War saltpeter min-
ing exists in several passages. Roy Davis first 
crossed the narrow ledge to explore the 

waterfall passage in the 1950’s. In the 1970’s 
Nashville cavers explored and discovered 
the Neon Sign Extension. The survey of Lost 
Creek Cave began in 1972 by Jeff Sims and 
members of the Spectre and Smoky Moun-
tain Grottos of the NSS.

The main entrance (E1) is located in the bot-
tom of a large 150’ deep sinkhole opposite 
from the waterfall. The 100’ wide entrance 
leads to 0.75 miles of wet-weather stream 
passage, averaging 60’ wide and 40-90’ 
high. Several side passages lead to up-
per-level dry canyons. About 3,000’ into the 
cave, a 40’ waterfall is encountered. Sever-
al hundred feet of passage exists above it. 
Downstream the water disappears in a sump, 
not far from the waterfall. A major side loop 
leads to the Neon Sign Extension, a long can-
yon passage that almost connects to “Your 
Cave” (WH70) through a dome drain. Stygo-
bitic blind crayfish (Cambarus australis) were 
noted in the cave.

The second entrance (E2) is 2’ wide by 3’ 
high and is 150’ west of the main entrance. 
A series of climbdowns and slopes reconnect 
to the main passage. The All My Life Entrance 
(E3) is 6’ wide by 3’ high and is directly above 
the parking area. It is the first of 4 entrances 
which lead into the upper passages (for-
mally Ben White Cave). Ben White Entrance 
(E4) is 830’ south of the main entrance at 
the Hartselle and Monteagle contact and 
125’ south of E3; it is 7’ wide by 8’ high, with 
a downward slope 10’ into the cave. The 
Local Yocal Entrance (E5), 100’ south of the 
E4, is a 4’x4’ wide chimney that leads into the 
upper Hartselle-Monteagle passages. Once 
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on the floor, turn right, and follow the pas-
sage (most of which is scrambling over and 
around sharp, jagged rocks) for 50’. To the 
left will be a 10’ climbdown to the ledge of a 
108’ pit--there are several bolts. At the bot-
tom of the pit, bear right, and crawl through 
a tight crack directly ahead. Once this filter is 
negotiated, climb up through another fissure, 
and follow the narrow passage to the top of 
a pit series (23’ and 28’). From the bottom of 
these final 2 pits, a steep climb awaits only 
to be preceded by an even steeper climb-
down. Facing away from the wall, trend to 
the left, and follow the passage up and over 
breakdown. Within a few hundred feet, Lost 
Creek’s primary passage is reached.

Additional information about the Local Yocal 
Entrance by Thany Mann, 2015
The Local Yocal Entrance (E5) is at the base 
of the Hartselle contact, 50’ south of a small 
ravine. The entrance is a collapse hole in 
sandstone, triangular in shape, 5’ long by 
2.5’ wide. Visible inside is a slab of sandstone 
10’ long lying on its edge. There is a sloping 
chimney down the sandstone edge into a 
spacious room. The cave sucks in warm air in 
summer. There are three leads immediate-
ly to the right: the first is a dud; the second 
leads to the 108’ pit; the third goes to the 
edge of a different deep pit. 

Navigating the second lead, a short climbup 
exists along the ceiling, over bedrock spe-
leogens formed in the lower Hartselle for 60’. 
First a 7’ climbdown is encountered, then a 
more difficult and undercut 10’ climbdown 
which leads to a ledge right beside the 108’ 
pit--be wary of the pit while descending the 
climbdown. There are three bolts in a series, 

best rigged with a line figure 8 knot on the 
front bolt and double figure 8 knot on the 
back two (a rope pad is necessary). The pit is 
mostly against the wall, with a few bump and 
scrape points.

From the rigging ledge it is possible to look 
across the top of the pit and see an access 
point  from the Ben White Entrance (E4); how-
ever, the Ben White side is not usually used 
because it requires a longer traverse with 
more crawling, additionally, the lip is said to 
be thin and undercut on that side of the pit.

Two, 25’, rope hand lines that will accept an 
ascender are highly recommended: one for 
the entrance chimney and the other for the 
10’ undercut climbdown to the ledge beside 
the pit. The rope hand lines will be appreciat-
ed by whoever brings the rope back out.

The Local Yocal Entrance was named after 
Jeff Sims when Marion O. Smith and Gerald 
Moni were ridgewalking and encountered 
a teen age (and Sparta, TN native) Jeff Sims 
at this entrance. Marion introduced Jeff to 
Gerald as a “local yocal.”

Past the 108’ pit near the Local Yocal En-
trance, are upper-level passages directly 
below the Hartselle Formation. There is over 
2000’ of mostly crawlways 3-4’ high. There 
is a total of 8 pits at this level, including the 
108’ pit, seven more with depths of 82, 43, 19, 
40, 35, 40 and 75’. This area ends at the Bens 
Barn Entrance.

The Bens Barn Entrance (E6) is 5’ wide by 2’ 
high and is 300’ south of (E4) at the Hartselle 
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and Monteagle contact. The entrance is a 
sloping crawl over sandstone slabs. A narrow 
stooping passage leads to the first pit, which 
is 88’ deep. A passage on the other side of 
this pit heads towards E4 by way of the upper 
level, but can only be reached by jumping 
across the 8’ wide pit. A passage to the side 
of the 88’ pit leads to a 94’ pit. There is a 
muddy crawl at the bottom that connects 
both pits. A crawl at the bottom of Bens Barn 
connected with the rest of Ben White cave. 
Literature: Jeff Sims, “Tennessee’s Lost Creek” 
NSS News, Vol. 38, No. 2, February 1980, pp. 
27-31. (Barr, 1961; Jeff Sims, 1973; Mike Rog-
ers, 2002; 2007 SERA Guidebook; Gerald 
Moni, 2008)

Luminary Pit (BD5)
The entrance pit drops 20’ to a passage 
trending southeast. At the end, is a 141’ pit 
, follow by a 23’ and a 18’ pit. Downstream 
is 4000’ of canyon passage including a 14’ 
pit and a 36’ pit. Past the 36’ pit, the cave 
continues for 2754’ to a siphon that ends the 
cave; however, at 1057’ past the 36’ pit is a 
side passage which goes upstream for +2000’ 
and ends in a small room. A high level stoop-
ing/walking bypass passage to the z-bend 
was found. Near the terminal siphon of the 
cave, a 40’ climbup leads to a upper-level 
passage with strong airflow. This 200’ long 
passage ended at a 6’ crack. Along the pas-
sage is a 70’ dome which carries the airflow.

The pit depths are 20, 141, 23, 18, 14, and 36 
feet. The ropes needed are 100, 300, 30, and 
100 feet. (Gerald Moni, 1972; David Cole, 
1998)

Macedonia Pit (PU50)
A small hole found in wedged boulders drops 
4 meters to a ledge, from which a slope 
leads upward to a small second opening. 
The pit enlarges, and a nearly freefall drop 
continues to the bottom, 30 meters below 
the entrance (total pit depth is 97’). A flow-
stone ledge is encountered about two thirds 
of the way down and a short upper-level 
crawl may be entered. The bottom of the 
pitch intersects a domepit canyon 1-5 meters 
wide, about 15 meters high, and 27 meters 
long near its center. A talus slope in one di-
rection from the base of the drop descends 
to the lowest point in the cave, 37 meters 
below the entrance, while in the other por-
tion of the canyon some attractive flowstone 
is encountered. The lower part of the pit itself 
is attractively decorated.

Macedonia Pit was first explored by Harry 
White and Ed Yarbrough in 1971. See the 
Nashville Speleonews November 1971, p. 72. 
(John Smyre, 1973; Gerald Moni, 2009)

Massive Well (PU341) 
The horizontal entrance (E1) to the cave is 
30’ wide and 10’ high but immediately drops 
to a 3’ high and 6’ wide crawl. The cave 
continues through a couple of small places, 
but gradually increases, averaging 3’ high 
and 15’ wide. 150’ from the entrance is a 
212’ pit, for which the cave is named (dimen-
sions are 10’ wide and 7’ high at the lip of the 
pit).

The V-shaped entrance to the pit has been 
artificially enlarged to facilitate safe access 
to the drop. A suitable rigging point is avail-
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able 40’ from the edge of the pit. A separate 
70’ rope is advised to rig to boulders. Once 
rigged, a 300’ rope will reach from the an-
chor rope to the bottom of the pit, or a 200’ 
rope may be used to reach a ledge 161’ 
down the pit.

From the flowstone lip the rope drops 212’ to 
the bottom of Massive Well. Alternatively, a 
178’ drop, on the opposite side of the ledge, 
is available. With a 70’ and 200’ rope, one 
can only reach the ledge, but, here there is a 
very good view of the pit.

The ledge (12’ wide and 30’ long) divides 
the two floors of the pit. An additional 250’ 
of large cave is accessible from below the 
ledge. Several upper passages exist, includ-
ing a large passage across the top of the pit. 
A hole in breakdown may continue down-
ward, but it is unstable.

In winter, the cave strongly draws in outside 
air which goes down the pit, but vanishes 
about 30’ above the ledge. This corresponds 
to a horizontal passage seen in the wall 
above the ledge.

Entrance 2 is a 25’x15’ sinkhole entrance 
which slopes downward 52’ (30’ vertically). 
The pit then drops straight down 85’ for a 
total depth of 115’. At the bottom, a 30’ (25’ 
vertically) slope leads to a pinch. A second 
10’ narrow canyon passage leads to a very 
tight 62’ pit. At the bottom, breakdown to 
the left leads to the base of a 20’ pit. At the 
top of the pit is the ledge located in the main 
212’ pit.

Halfway down E2’s pit, there is a “window” 

which continues down a 40’ slope to an 
overlook of the big hall at the bottom of the 
212’ pit. (John Hutchison, 1993; Gerald Moni, 
1993)

Merrybranch Cave (WH77)
Merrybranch Cave is a stream cave and is 
the main resurgence of Lost Creek valley. 
The main entrance (E1), 40’ wide by 20’ high, 
is in a large Bangor bluff with a stream flow-
ing out of breakdown below the entrance. 
The main passage is over 3,000’ long with 
average dimensions of 10-20’ wide and 10’ 
high. The stream flows the entire length of 
the cave. In several places there are large 
pools, some 6-7’ deep. At about 2,800’ the 
main stream snakes a U-turn and flows into 
breakdown. This section of the cave is usu-
ally flooded in spring and wet weather, thus 
the rest of the stream serves as an overflow 
for the U-turn stream. At the deep pools a 
right (east) passage (shown on the 1974 
cave map) goes 300’ to breakdown. A crawl 
through the breakdown leads to the Lost 
Creek Resurgence entrance.

In the main passage, at the junction going to 
E3, there is a series of loops around pillars with 
deep pools. Past these pools there is 150’ of 
dryer passage until the water starts getting 
deeper again, requiring a short distance 
swim. The passage continues 100’ past the 
deep pool and ends in massive breakdown.

The Lost Creek Resurgence entrance is 25’ 
wide by 12’ high, and is only accessible 
during dry weather. In wet weather, large 
amounts of water gush out of the cave. 
The entrance area is a series of 4 pillars that 



140

Merrybranch Cave E3

Merrybranch Cave



141

loop around. The cave goes back 200’, 
mostly stoopway, with little walking pas-
sage. At the end of the passage, most 
of the water comes out of breakdown.

Just before the end, a right passage 
goes 75’ to a breakdown area. There 
is a large section of rock that has fall-
en into the stream and left a crack just 
too small for passage by a person. This 
crack was blowing significantly. On 
June 30, 2016, Warren Wyatt and Zeke 
McKee dug open the breakdown to the 
right of this crack. A short crawl led to 
the main stream passage shown on the 
1974 Merrybranch Cave map. Stygobit-
ic blind crayfish (Cambarus australis), 
surface crayfish (Cambarus tenebrosus), 
and sculpins (Cottus carolinae) were 
observed in the cave stream. (Jeff Sims, 
1973; Gerald Moni, 2008; Zeke McKee, 
2016)

Morgan Pit (PU80)
The pit entrance is a 4’x10’ opening in 
a flat-lying rock. The pit drops free for 
67’ (low side). A talus slope leads down-
ward, one side goes 20’ and the other 
goes for 10’. (David Stidham, 1973)

Mountain Eye System (FE116)
Saltpeter Artifacts: The cave has about 
7-10 vats that have been vandalized, 
most likely by locals who inhabited the 
gorge shortly after the turn of the cen-
tury. Two vats would be in good shape 
if the collapsed boards were set up 
again. One vat, though the boards are 
gone, is a perfect “V” shape of sculp-
tured petre dirt. No small artifacts (hoes, 
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cups, shovels, paddles, etc.) were found but 
further investigation might prove otherwise. 
No search was made for names or dates on 
the cave walls.

The cave is divided into at least two distinct 
levels. The upper level consists of the two 
upper entrances and several hundred feet 
of mostly walking passage. The floor of this 
passage is full of pits which drop (about 35’) 
into the lower level. The lower level consists of 
at least one major walking passage several 
thousand feet long, which tends to parallel 
Cobb Creek, a medium-sized room mined 
for saltpeter, and numerous side passages. 
The lower entrance connects directly to this 
lower level (no rope work is required).

Please do not visit during the winter bat 
hibernation season. (Bill Deane and Charles 
Clark, 1977)

Lott Dean Cave connects to Cobb Creek 
Saltpeter Cave, creating the Mountain Eye 
System. Lott Dean Cave has two entrances, 
a spring entrance and a higher crawl en-
trance. (Brad Neff)

The 4’x8’ spring entrance is usually flooded or 
requires swimming through deep water. The 
dry entrance begins as a 20’ crawl that leads 
to a 12’ climbable drop. The 20x30’ passage 
at the bottom leads around breakdown to 
a room with a 10’ high dirt cliff. At the top of 
the cliff, a brief crawl opens into a large pas-
sage. About 50’ ahead on the right wall (at 
floor level) is a crawlway/stoopway passage 
that leads to the 2+ mile long master trunk. 
Follow this passage for about 250’ to the sec-
ond lead on the left. About 50’ ahead, cross 

the rim of a shallow pit. Several hundred feet 
beyond is the master trunk which averages 
20’ x 25’ and runs parallel to the Obey Riv-
er. (1978 SERA Guidebook; Brad Neff, 1984). 
There were several stygobitic blind crayfish 
(Cambarus australis) observed in the Lott 
Dean section. The cave is a winter hiber-
nation site for gray bats (Myotis grisescens) 
and Indiana bats (Myotis sodalis). Allegheny 
woodrats (Neotoma magister) were also ob-
served in the cave.

The upper entrances (E1, E2, E3, E6, E7, E8 
and E9) are located within the Bangor Lime-
stone. (Gerald Moni, 2001)

Pigeon Roost Spring Cave (PU129)
The main entrance (E1) is a large rock shel-
ter type 8’ wide and 10’ high. The spring 
entrance is a crawl, 5’ wide and 2.5’ high. 
Inside the main entrance is a little breakdown 
that leads to the main passage (a stoopway 
10’ wide and 3.5’ high). Here you follow the 
stream back 50’ to a fork. The left passage 
gets low, about 3’, and is wet and muddy 
- we didn’t push it to the end. The main pas-
sage continues rather large but low and very 
muddy. We didn’t push this either. This water 
mixes with that of the Spring Entrance (E2) 
of Ament Cave (PU1) to form Pigeon Roost 
Creek. (Doug Wrinn, 1972; Ray Lewis, 1975)

Rumbling Falls Cave (VB588)
The entrance is a horizontal crack (4’ high 
and 25’ wide). The cave slopes gently down-
ward and opens to standing height within 
20’ of the entrance (8’ high and 15’). A 68’ 
pit descends into a large impressive canyon 
(150’ rope is recommended). It is also pos-



143

sible to go around the pit along a narrow 
ledge on the right side. This upper passage 
follows the canyon for an undetermined dis-
tance.

At the bottom of the 68’ pit is a canyon 15’ 
wide, 60’ long and 80’ high. A climbup at the 
bottom of the entrance pit goes to a nicely 
decorated dome area. A stream passage is 
encountered on the left wall. Downstream 
can be followed for 100’ through some flow-
stone and breakdown before the passage 
becomes too small.

The upstream passage goes 300’ to a series 
of upclimbs. A 14’ upclimb must be negoti-
ated and, after 40’, a second 14’ upclimb 
must be done. At the top of the second 14’ 
climbup is a walking passage 300’ long to a 
Y-junction. At the left of the Y, the dry pas-
sage goes 60’ and connects back to the 
right (stream) passage.

Near the 14’ climbup, on the right (going in), 
is a 220’ upper-level dry belly crawl which 
eventually becomes a walking passage. This 
leads to a squeeze down at the side of a 20’ 
wide sloping passage with the middle 40’ 
deep. This drop-off is 20’ downstream from 
the 14’ upclimb in the lower stream passage. 
Off the side of the 220’ long upper dry pas-
sage is a 45’ loop crawl and near the start is 
a 12’ parallel crawl. A little back downstream 
on the left (going in) is a 40’ belly crawl.

At the Y junction, 300’ upstream from the 
last 14’ climbup, the right passage goes 
upstream for 350’ to a low crawl (stoop walk 
and hands and knees crawl). At the end 
there is a loop back to the stream of 15’. Past 

the low crawl is a room. The stream passage 
goes left and becomes too small. The room 
goes 75’ to a low crawl to the right. This leads 
to a narrow canyon passage that finally 
leads to Stupendous Pit, about 2000’ from the 
cave entrance.

Stupendous Pit is a 201’ pit which drops into 
the Rumble Room, a large chamber 800’ 
long by 200-300’ wide. Walking along the 
ridge top on the breakdown for 500’, leads 
to the end of the large room. Go left and 
downslope 150’ vertical to the river passage, 
which is 100’ wide and 20’ high. This passage 
goes downstream 5 miles with many side 
leads and large rooms. 

Distance from cave entrance to end is 5.1 
miles. All of the side leads except one are on 
the right wall. The stream passage finally ends 
in massive breakdown at the Wancker Room. 
The water then flows through Swamp River 
Cave (VB657) and resurges at Swamp Spring. 
Southern cavefish (Typhlichthys subterra-
neaus) were observed in the river passage. 
Stygobitic blind crayfish (Cambarus australis) 
were noted in both the upper stream near 
the entrance and the lower river passage.

Dye tracing confirmed that water from Windy 
River Cave (VB352) flows through Rumbling 
Falls Cave, Swamp River Cave (VB657) and 
finally resurges at Swamp Spring. A dye trace 
from McKeever Cave (VB249), revealed that 
swallow holes in Dry Fork Creek and Turkey 
Cot Cove are recovered in the Rumble 
Room. Reference: Sid Jones, John Hoffelt, 
Steve Anderson, Hal Love, Jody Bailey, “Karst 
Hydrogeology of Spencer Mountain, Van 
Buren County, Tennessee”, Speleonews, 
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vol. XLIII, no. 2, Spring 2001, pp. 3, 7-10.

The Blasted Goat Entrance (E2) is located 
in Millstone Branch, on the left (south) side 
of the streambed in a 6’ bluff. The entrance 
is 4’ wide by 3’ high. A crawl goes 75’ to a 
15’ climbdown and after a short, low crawl 
ties into the main cave at Rats Dream at the 
end of Division Hall. (Troy Fuqua, 2018); (John 
Hutchison, 1997); (Marion O. Smith, 1998; Ger-
ald Moni, 2000)

Run to the Mill Cave (CD62)
The cave is located in the Run To The Mill 
Cave Preserve owned by the Southeastern 
Cave Conservancy (SCCi).

The Discovery Reports (in a letter to John 
Smyre): On September 15, 1974, Brad Neff, 
Elwin Hannah, Jack Wheat, and I dug in a 
small cave (which we named Run to the 
Mill Cave) in Devilstep Hollow. This cave was 
reported in Speleonews, vol. XVII, no. 6 (De-
cember 1973), pp. 98-99 by Frank Campbell.

On October 5, 1974, Brad Neff, Elwin Han-
nah, Rick Bridges, Buddy Wilson, Mike Deck, 
Kent Ballew, and I returned to dig through 
the breakdown. In about 15 minutes, or less, 
Brad Neff and I were standing in a walking 
passage. The others followed. After going 
through 100’ of cave we climbed down 20’. 
In about 50’, we climbed down 15 more’. In 
100’ we climbed down 25’ more. After a few 
more short climbs, we were running down a 
long tunnel passage. We then went down 
into chest deep water and through a run of 
climbs and water - we were stopped at a 30’ 
pit. Brad climbed down this pit and went 100’ 
to another deep, free pit. We headed out of 

the cave, nearly frozen from the water and 
fast moving air.

On Sunday, October 6, 1974, the same crew 
with one addition, Nancy Bridges, headed 
back into the cave. Rick, Nancy, and I were 
wearing wetsuits so we went in first to put in 
some bolts. We put a bolt at the third climb-
down and the 30’ pit, and also started one 
at the deep pit until I broke the bit. We then 
dropped a rock (for the first time) down the 
pit and it found it to be around 200’ deep. 
The rest of gang joined us. I rigged the deep 
pit on rocks and Brad, Rick, and I went down. 
We found the pit to be 167’ deep, on the 
wall, crossing over many sharp ledges. Be-
cause of this, no one else came down. Brad, 
Rick, and I left the bottom of the 40’x60’ pit 
and went walking down a 10’x20’ passage. 
After going down this passage for about 300’ 
we popped out into the one and only, in be-
tween the siphons, Mill Cave!

We saw about 500 to 800’ of huge walking 
passage (up to 150’ wide and 60-80’ high), 
before turning back to tell the others we had 
found Mill Cave. We climbed out of the 167’ 
pit and headed out of the cave to return the 
next weekend with a great length of rope 
pad, and to explore the possible seven miles, 
or more, of cave. (Buddy Lane, 1974)

The pit entrance is 12’ wide by 4’ high and 
the 20’ pit starts under the ceiling. The 4 pits 
are 20, 24, 30, and 167 feet deep. Stygobitic 
blind crayfish (Cambarus hamulatus) were 
observed in the cave.
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Secret Cave (PU82)
The Albert and Ethel Ogden Nature Pre-
serve is the NSS’s newest preserve and it’s in 
Cookeville! Permits for access will be at the 
cave information booth with a daily limit of 
30 people. The front cover of this publication 
should be enough to convince you that this 
short cave is the most beautiful in all of Ten-
nessee.

A 22’ downslope leads to a 34’ pit. A break-
down-floored room begins at the base of the 
pit; it is 50’ wide and 200’ long and contains 
many old flowstone formations. At the base 
of the room the floor gets closer to the ceil-
ing, and there are many columns. A passage 
to the right of the entrance drop leads to a 
room of equal dimensions. At the beginning 
of the room there is a large flowstone mound 
topped with many rimstone dams. The back 
wall consists of flowstone and formations. A 
short passage behind these formations leads 
to a 60’ pit. The rappel is against a flowstone 
wall the entire length of the pit (however you 
do not get wet). The room at the bottom of 
the pit is about 40’ in diameter. Previously 
reported in the Speleonews, vol. 6, no. 3.

In August, 2008 a large number of Northern 
Long-eared bats (Myotis septentrionalis) were 
seen in the first room. (David Stidham, 1973)

Snail Shell Cave (RU16)
By far the most extensive cave in Rutherford 
County is Snail Shell Cave. The cave is locat-
ed in the Snail Shell Cave Preserve owned by 
the Southeastern Cave Conservancy.

Although known to locals for many years, 
the discovery and mapping of the cave by 

modern cavers begin with the first docu-
mented exploration by Dr. Thomas C. Barr 
Jr. (1961). Barr thoroughly explored both the 
upstream and downstream sections of the 
cave. During the latest survey, Charles Clark 
discovered the Clark Entrance (1.5’ wide 
by 3’ long), and Paul Smith cave-dove the 
sump between Snail Shell and Echo caves. 
A grade 5 survey of the cave began in Sep-
tember of 1977 by Jeff Sims, Gerald Moni, 
Charles Clark, and members of the Shelah 
Waters, Nashville, and Chattanooga Grottos 
of the NSS.

The cave has five entrances, the first of which 
is the Sink Entrance (E1) from where the 
cave extends upstream for over 9000’. The 
first 2400’ is a deep stream over 10’ deep. 
After the “endless pool” the stream contin-
ues mainly as a 5-30’ high and 10-20’ wide 
passage. Downstream, the passage goes 
over 1 mile to a sump. This passage averag-
es 10-20’ high and 20-30’ wide. It is a series 
of deep pools separated by sand bars and 
rimstone dams. An upstream side passage, 
called “the Link”, leads to the Grand Canal 
(50’ wide by 20’ high stream trunk passage), 
Venetian Avenue, the Echo sump, the Clark 
entrance and the Barr entrance. The cave is 
very wet and is subject to flooding. Full wet-
suits and flotation are required for an enjoy-
able and safe trip.

The Barr Entrance (E2) is located in a 
wet-weather streambed which sinks at a rift 
40’ long and 5’ wide. The rift is a 33’ pit but 
can be chimneyed. A low crawl leads to 
the Grand Canal. The Clark Entrance (E4), is 
a tight 3’x1.5’ climbdown located next to 2 
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(Below) Frank Bogle, NSS Convention Co-Chair in Run to the Mill 
Cave - Matt Tomlinson

(Above) Chrissy Richards, Rumbling Falls Cave - Clinton Elmore

(Below) Jay Manneschmitt, Rumbling Falls Cave - Matt Tomlinson
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sinkholes.

The Rallop Scocks Entrance (E5) is a crawl 
on the northwest corner of a shallow sink, 
50’ southwest of the Echo Entrance (E3). The 
entrance passage goes 6’, turns right to a 
tight, flat bedding plane crawl that is 9” high. 
Water can be heard flowing and soon is 
reached in a 4’ high passage trending north. 
This passage varies in height from less than 1’ 
to 5’ in a northerly direction through narrow 
and blocky scalloped rocks. After a few hun-
dred feet of this horror you emerge onto the 
sloping floor, 10’ from E3.

The cave is developed in the Ridley Lime-
stone of Ordovician age. The cave is a clas-
sic sinkhole plain - subterranean river system 
in the Central Basin of Tennessee. All surface 
drainage is underground (downdip) to the 
northeast, resurging at Overall Spring.

A series of dye traces shows that a subsur-
face stream flows through The Gulf (RU7), 
Nanna Cave (RU9), Snail Shell Cave (RU16), 
Bluesink, and resurges at Overall Springs 
Cave (RU123). The surface stream from Over-
all Springs Cave sinks downstream and then 
flows through Three Bridges Plunge (RU76), 
Haynes Cave (RU113), McDonald Cave 
(RU120) (a.k.a. Dennis McDonald Cave), 
Cow Crap Cave (RU129) (MTSU Karst Window 
(E1) downstream to Military Spring Entrance 
(E2)), West Fork Cave (RU60) and resurges 
at Wallace Spring Cave (RU134) on the west 
bank of the West Fork of the Stones River. 
Nicholas C. Crawford, Karst Hydrology Investi-
gation in the Vicinity of the Campus - Injector 
Complex for the Proposed Middle Tennessee 
Site for the Superconducting Super Collider, 

(Tennessee Division of Geology and Tennes-
see Technological Foundation September 26, 
1988).

Snail Shell Cave contains several species 
of flora and fauna including the Tennessee 
cave salamander (Gyrinophilus palleucus), 
southern cavefish (Typhlichthys subterra-
neaus) and possible endemic aquatic snail 
(Family Pleuroceridae). A rare liverwort is 
surviving in the sinkhole. Cave salamanders 
(Eurycea lucifuga) also live in the cave. The 
cave is the type locality for the cave bee-
tle (Pseudanophthalmus acherontis). (Barr, 
1961) Literature on Snail Shell Cave includes: 
Jeff Sims and Charles Clark, “The Snail Shell 
System of Tennessee”, NSS News, vol. 40, no. 
8 (August 1982), pp. 206 - 215; Gerald Moni, 
1988; Rallop Scocks entrance reported by 
Doug Plemons, 1989 & Bobby Biddix, 2004 ; 
Flora and Fauna reported by David Withers, 
1999.

After 11,000’ the upstream cave sumps in a 
large pool underneath the western wall of 
the north-south sump pool. The sump is 80’ 
long with a maximum depth of 8’ (normal-
ly) but may vary. Once out of the sump the 
passage continues, 40’ wide by 6’ high, in 
wading water (between ankle and thigh 
deep) for 1100’ to a four way intersection. 
The passage to the north, a muddy V-shaped 
passage, sumps in a small, clear pool after 
600’. The southern passage continues small 
a few hundred feet and has not been fully 
explored. The main passage continues an-
other 1700’ through passage that is mostly 
deep water swimming. Many areas in this 
section are sumped during high or moderate 
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water conditions. The passage goes through 
several high (20’) dome rooms. At the end 
of the swimming passage, the cave sumps a 
second time, continuing 270’ underwater to 
a 90 degree right turn and dropping to 20’ of 
depth. The passage intersects a large dome 
room which extends 40’ above the water. 
This passage has a total underwater distance 
of 833’. The passage continues 15’ wide by 6’ 
tall, descending slowly. The passage is like-
ly to connect to Rowland Pit (RU49). (Jason 
Richards, 2012)

Spade Hole (PU136)
The entrance is 5’x3’ and has a tight pit/
chimney for the first 30’ vertical, the rest of 
the chamber is larger and continues to the 
bottom, 162’ (taped) deep--it is best to chim-
ney 10’ then rig in. About 40’ off the floor is 
a 10’ long ledge, with parallel drops on both 
sides. The side the rope naturally goes down 
is 100’ long and 10-15’ wide and the other 
side is up to 20-25’ long. It is a wall drop.

The cave was found by Elwin Hannah on a 
solo ridgewalk, and first completed by Elwin 
and Jack Wheat on April 14, 1975. It was 
yoyoed by M.O. Smith, Tommy Selman, Rick 
Buice, Gerald Moni, Buddy Lane, Liz Cape, 
Rick and Nancy Bridges and Elwin Hannah 
on May 4, 1975. (Marion O. Smith, 1975)

Sparta Sod Hole (WH142)
The cave is a multi-drop pit requiring 250’ of 
rope, (192’ total drop). A small hole, 3’ long 
by 1.5’ wide, 12’ down into the sink, drops 
192’ to the bottom. The first 10’ is of mud and 
loose rock, then a tight 2’x4’ entrance begins 
a 25’ free fall to a 20’ dirt slope, which is fol-
lowed by a 33’ drop, and a 44’ drop to a 10’ 

ledge to a 58’ pit. At the bottom, is a difficult 
15’ climbup that leads to 250’ of mostly walk-
ing canyon passage. A 20’ climbup through 
breakdown goes to a 350’ long, 40’ wide, 20’ 
high borehole. 

Going 100’ back towards the entrance pit, 
a 30’ climbdown on the right goes to a blind 
65’ pit. This dome pit also goes up 30’. An-
other 100’ down the borehole leads to a 
second domepit. A crawl near the ceiling on 
the right goes to a 20’ climbdown to a 50’ 
blind pit. The borehole passage continues 
another 100’ and ends in breakdown. The 
other direction of the borehole goes into a 
large breakdown room. To the right, a short 
crawl leads to a large room 100’ in diameter. 
Before entering the Big Room, a 50’ straight 
passage leads to a 22’ pit. At the bottom are 
3 side passages. Two passages end quickly. 
One passage goes 100’ to a dig with some 
airflow.

In the large room, directly across from the en-
trance crawl, is a blind pit, 90’ deep, which 
opens in the side of this room. A side passage 
from this room goes 350’ as a big canyon 
passage to a breakdown end. This passage is 
40’ high and 10’ wide. Another passage from 
the Big Room, 30’ high and 7’ wide, goes 
300’ to a pit, which is estimated to be 35’ 
deep with no leads at the bottom.

After entering the Big Room, on the left to 
the far end, a 30 climbdown/slope leads to a 
12’ pit. Only 20’ away, to the right, two other 
passages begin. An upper crawl goes to a 
10’ pit with a 250’ long passage which leads 
to a 60-70’ pit (the bottom is too tight, but 
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could be dug). The lower passage is a climb-
down leading to a 34’ pit, a second 37’ tight 
pit and a possible third pit which could be 
opened up, but this has not been done. (Jeff 
Sims, 1974; Gerald Moni, 1997)

Stamps Cave (PU55)
The entrance is 8’ high and 20’ wide. In the 
wet season, a stream pours from the en-
trance. The passage averages 5’ high and 
12’ wide and extends 250’ to a point where 
water nearly meets the ceiling. About half 
a mile from the entrance, another major 
stream passage, averaging 8-12’ high and 
10-15’ wide, is encountered. The passage ex-
tends upstream for at least 1.5 miles, though 
pools of water which require swimming. 
Downstream the passage averages 3’ high 
and 5’ wide, with only 5” of air clearance 
above the water. This passage and many 
side passages need to be further explored. 
Stygobitic blind crayfish (Cambarus australis) 
and southern cavefish (Typhlichthys subter-
raneus) were seen in the cave stream.

Stamps Cave is possibly the main drainage 
for Dry Valley, a 20-40 square mile area. 
During very wet weather, water gushes from 
the entrance with great force and volume. 
(Steffan Ledgerwood, 1970)

The Old Mill Cave (WH588)
This stream cave is blessed with a very large 
entrance which was measured to be 203’ 
wide and 50’ high, although most of the en-
trance is 8-20’ high. A very well constructed 
stone wall, 64’ long and 8’ high, has been 
built across the stream. The pond behind the 
dam served as a water source for a grist mill 
which was located in a flat area, ~200’ down 

the hollow. The mill was abandoned about 
60 years ago and the building was torn down 
about 40 years ago. Silt from the stream has 
filled behind the dam to the top of the stone 
work. 

The view from the entrance, standing on the 
stone wall, is very beautiful. This point is in the 
center of the entrance, with the right and left 
walls each 100’ away and the back wall 67’ 
to the rear. To the left (south end), a waterfall 
cascades down from the bluff. To the right, 
the cave passage disappears into blackness. 
After plunging over the stone wall, the cave 
stream continues down a series of stair step 
waterfalls out into the hollow and joins Cedar 
Creek. 
The main trunk, which starts out 50-60’ wide 
and 15-20’ high, is a pleasant walk for about 
1,000’. It trends in a north-northeast direction. 
This passage is floored with cobble and sand, 
phreatic in nature. The dimensions are 20-
30’ wide and 5-10’ high and stream ranges 
from a few inches to 2’ in depth. A second 
entrance was discovered 1,100’ down the 
main trunk along the left wall. At this point, 
the passage is 30’ wide, 2’ high, and floored 
with cobble. The second entrance is 3’ high 
by 4’ wide, but the 25’ long connector pas-
sage is only 2’ high. This entrance is located 
800’ north-northeast of the main entrance in 
a very large sinkhole. A wet-weather stream 
empties into the second entrance. The main 
passage continues upstream to the Helen-
gone Entrance (E3) but it quickly degen-
erates into a belly crawl. Past E3, the cave 
continues for 100’ to a low sump and aver-
ages 3’ high and 25’ wide. About 300’ of side 
passages, most of which were virgin, were 
explored.
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The Old Mill Cave 

E3 (3’ high by 20’ wide), 531’ east of the 
second entrance, is located in a very large 
sink. A wet-weather streambed terminates at 
the entrance. The sink is a classic “karst win-
dow” offering an upstream view of what is 
presumed to be the same cave stream that 
flows through Stonewall Cave (WH158). (Bill 
Deane, Helen Galloway, David Straight, 1992; 
John Smyre, 1992)

TTU Cave (PU121)
E1 is 20’ wide by 6’ high. The passage be-
comes a stoop/crawl for 25’ and then be-
comes a walking stream-cut passage that 
meanders back and forth to the main pas-
sage of the cave. This passage is 400’  long 
with a height of 10’ and a width of 50’. The 
natural light from E2 is visible from this pas-
sage. E2 is 10’ wide by 6’ high and slopes 

steeply into the cave. Branching off from 
the main passage are numerous crawlways, 
most of which connect into each other. The 
cave consists of 2 to 3 levels and has short 
pits that allow the small, base level stream to 
been seen. The stream cannot be entered. 
Most of the cave is composed of red-
dish-brown, packed mud—it can become 
quite tacky and soupy in areas. The area 
between the two entrances moves a fair 
amount of airflow. The lower sections of the 
cave flood from the inflow of water through 
the entrances and other outlets during wet 
weather. (Ray Lewis, 1975; Jon Zetterberg, 
2018)

West Cemetery Cave (PU418)
The entrance is 6’ long and 5’ wide. A 12’ 
climbdown leads to the borehole passage. 



154

The downstream passage goes 1000’ and 
averages 20-40 feet wide and 4-10 feet high. 
The last 600’ of stream passage floods to the 
ceiling in wet weather. At the end, a climbup 
to the right goes to 150’ of passage that ends 
in breakdown and a short climbdown goes 
to a 2’ high stream crawl which was pushed 
75’ and continues (there is no airflow).

Near the entrance are two passages that 
bypass the entrance and rejoin in the water-
fall room. The waterfall is only 3’ high and is 
likely water from the ravine. From the water-
fall room a 20-50’ wide, 10-25’ high upstream 
borehole passage continues for 1,500’ until 
it ends in a large room. To the left, upslope, 
is a 150’ passage that ends in breakdown. 
Two-hundred more feet of passage can be 
found by crawling upstream ending at a too-
tight crawl. Spring salamanders (Gyrinophilus 
porphyriticus) and cave salamanders (Eury-
cea lucifuga), orange color with black spots, 
were observed in the cave. (Jerell Killian, 
1999; Gerald Moni, 2000)

Wolf River Cave (FE12)
This large and complex stream cavern is 
located in the Wolf River Cave Preserve 
owned by the Southeastern Cave Conser-
vancy (SCCi). The entrance area to the pit 
entrance (E2) is over 3500’ long. It consists 
of two large, parallel galleries formed during 
an earlier stage of development, and a 
secondary, meandering stream which cuts 
across both galleries and emerges at the 
mouth. The pit entrance (15’x15’) is located 
in a shallow sink/flat area. The main spring 
entrance is 35’ wide and 8’ high. In the sum-
mer a strong breeze blows from it and gives 
rise to the local name, “Blowing Cave.” For 

150’ the entrance passage remains 6-8’ 
high, but farther beyond it intersects the first 
of the two galleries at a large breakdown. 
The floor of this gallery is about 10’ above 
the present level of the stream. The stream 
crosses it in a wide, incised trench, then loops 
back across the gallery a second time, and 
finally parallels the gallery and undercuts its 
wall. About 1,000’ from the mouth a passage 
connects the main passage with a parallel 
avenue. The stream flows below the floor and 
appears again on the far side of this second 
avenue.

By following the parallel gallery, one soon 
comes to a large collapse dome 100’ high 
on the left side of the avenue; beyond it the 
cave continues for 400’ and ends in break-
down near the pit entrance. Gray bats (Myo-
tis grisescens) and Indiana bats (Myotis soda-
lis) normally inhabit the room below the Wind 
(pit) entrance. By climbing up over the talus 
cone in the collapse dome, one can enter a 
narrow stream passage, which is penetrable 
for 330’.

By climbing up the breakdown just past the 
pit entrance, a 500’ long crawlway, The Only 

Entrance of TTU Cave with the owners holding their SERA Landowner 
of the year award.



155

Crawl leads to a large, 1,500’ long upper-lev-
el passage, Tremendous Trunk, which goes 
southwest. Most passages are twenty or more 
feet high. This section of the cave is over 1.5 
miles long and ends 600’ past the Enchanted 
Forest.

A second area which contains over 4 miles 
of passage goes south of The Only Crawl and 
contains the main stream. The remains of two 
jaguars and many other species were found 
in this section of the cave. The cave ends in 
a deep pool of water over 2 miles from the 
main entrance.

Rafinesque’s big-eared bats (Corynorhi-
nus rafinesquii) inhabit the cave. Stygobitic 
blind crayfish (Cambarus barri) and southern 
cavefish (Typhlichthys subterraneaus) were 
observed in the cave stream.

Literature: Lou Simpson, reports in Cave 
Cricket Gazett, 1976, 1977; Patty Jo Watson, 
Cave research Foundation 1977 annual Re-
port; Bill Deane, NSS News, November 1977; 
Patty Jo Watson and Ron Wilson, Proceed-
ings of the International Congress of Speleol-
ogy, 1981; Patty Jo Watson et al, NSS Bulletin 
1981. (Barr, 1961; Lou Simpson, 1984; Gerald 
Moni, 2000)

Xanadu Cave (FE94)
Xanadu Cave has 3 main entrance areas: 
the upper Xanadu Entrance, the Alph En-
trance and the Lower Zoroaster Entrance (4 
entrances there). The Xanadu Entrance leads 
to Steven’s Avenue, a dry trunk, 20’ wide 
and 7’ high that intersects the main trunk, 

the Sandhill Passage which extends for over 
3,000’ and gets up to 100’ wide and 90’ high. 
It contains 15 large sandhills, some over 50’ 
high, (The Camels Racetrack). Several lower 
level drains lead over to the Alph Section. At 
the end of the sandhills a 30’ deep canyon 
leads to the mazy Lower Zoroaster Section 
and out to the Zoroaster Entrance. Across 
the canyon the upper passage continues 
to Fort Sanders (a 1 acre breakdown room) 
and Cumberland Avenue (a 100’ wide by 20’ 
high smooth floored trunk).

The Alph Entrance passage follows a stream 
down a 40’ pit to Lower and Middle Alph, 
about 5 miles of multi-level maze. This en-
trance was named for the sacred river, Alph, 
in the poem “Kubla Khan” by S. T. Coleridge.

The Zoroaster Entrance (E3), 20’ wide by 
5’ high, is a low stoop into a pool of water 
which flows out of this entrance (at a higher 
volume during the rainy season). Southern 
cavefish (Typhlichthys subterraneaus) inhabit 
these pools which lead to a wide walking 
passage where the water ends at a huge 
room. It is 100’ wide and 50’ high with several 
leads. The high western leads go into a maze 
section between the trunk and river and 
the east leads go into a smaller maze sec-
tion. The north lead goes up a climb to the 
trunk which is 20-70’ wide, 10-20’ high and 
contains a lot of side passages to sections 
of canyons and overlying passages. There 
is a main large branch to the east off the 
passage, which ends into a small formation 
section.

Entrance 4, 20’ north of (E3) and 10’ wide by 
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6’ high, precedes walking passage which 
leads to a large room with a steep break-
down slope (this is the same room into which 
E3 opens). The passage winds around to a 
hole which can not be climbed but it is be-
lieved to drop into the main passage, near 
the big room.
In late March, a large block of ice was found 
in the main lower section, over 1000’ in the 
cave. The passages that go back to the can-
yon cross a small stream flowing north. This 
is a crawl that could be pushed. Above this 
canyon, a dry passage leads north around 
the breakdown to a unpushed crawlway.

The Upper Zoroaster Entrance (E5) is above 
and 25’ left (north) of E4. The entrance 60’ 
wide by 4’ high and opens at the top of a 
large room. The One Eyed Rat Entrance (E8) 
is 90’ vertical above Upper Zoroaster En-
trance in a bluff.

In summary the cave has about 5 levels. The 
upper 3 are dry while the lower 2 are damp, 
muddy and sometimes have active streams. 
Both gray bats (Myotis grisescens) and In-
diana bats (Myotis sodalis) have been ob-
served in the cave.

There are a lot of formations in the cave. The 
upper cave is full of gypsum while the lower 
cave contains some nice totem poles and 
soda straw sections. There are isolated sec-
tions of formations throughout the cave. The 
gypsum in the upper cave covers the whole 
range from gypsum flowers, gypsum needles 
and angel hair. The angel hair is in locally vul-
nerable positions and there are two patches 
that we know of. Very fragile and beautiful. 
This is one of the few caves to contain it.

The 3 main entrances were discovered on 
March 26, 1977 by Ray Lewis, Sid Jones and 
Pat Sullivan. The cave was not known to 
locals, although one name was found in 
the entrance passage. It read “Pat Stevens, 
1926. This is as far as we got.” No other ev-
idence of previous exploration was found. 
Ray and crew explored several miles of virgin 
passage, including the main trunk (Sandhill 
Passage), the connection between the up-
per Xanadu section and the lower Zoroaster 
section and the lower Zoroaster maze. Ray 
turned the exploration over to the mappers, 
since he felt it was a large cave. In July 1977, 
the survey was begun by Jeff Sims, Charles 
Clark and members of the Smoky Mountain 
and Shelah Waters Grottos of the NSS. The 
survey crews discovered the remainder of 
the passages while mapping.

Significant discoveries include the finding of 
Cumberland Avenue by Charles Clark, Jeff 
Sims and Martha Clark; Fort Sanders by Chris 
Kerr, Jim Nicholls, and John Yust; and the 
Middle Alph, 747 Passage, Fifth Avenue, Sun-
day City and the Evil Frog Section.

The cave is named after the area described 
in S. T. Coleridge’s dream poem, Kubla Khan. 
(Ray Lewis, 1977; Jeff Sims, 1984)



157

Wolf River Cave

Xanadu Cave
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The Flynn Creek Impact Crater

Ric Finch, PhD

Introduction
The Flynn Creek crater is an unusual geo-
logic feature located approximately 20 km 
(12.5 miles) NW of Cookeville, TN, near the 
western edge of the Eastern Highland Rim 
physiographic province. The structure is gen-
erally circular in map view with a diameter of 
approximately 3.8 km (2.4 miles). Adjacent 
to this circular structure but outside of it, the 
geologic units consist of little-disturbed, es-
sentially flat-lying marine strata deposited 
in the Late Ordovician, Late Devonian and 
Early Mississippian periods. In contrast, Or-
dovician strata inside the circular structure 
are highly disturbed (tilted, folded, faulted, 
highly brecciated and/or strongly uplifted). 
The structure includes a central uplift of strata 
raised some 450 m (1475 ft) above its nor-
mal stratigraphic position. The strong defor-
mation of these strata is so unusual for this 
physiographic region that this exotic struc-
ture was noted in the mid-19th century by 
Tennessee’s great pioneer geologist, James 
Merrill Safford. Furthermore, units of carbon-
ate breccia, not found outside the structure, 
have been mapped within the structure. 
Additionally, the distinctive Chattanooga 
Shale, which is typically about 6-8 m (20-25 
feet) thick in this region, has been shown to 
be as much as 60 m (200 feet) thick inside 

the structure. In addition to these large scale 
attributes, features both mesoscopic and 
microscopic known to be indicative of shock 
metamorphism have been discovered in 
rocks of the Flynn Creek crater.

Although Safford (1869) discovered and re-
ported the disturbance at Flynn’s Creek, 
he did not have any explanation for its origin. 
A century and a half after Safford, geolog-
ic investigations have shown that the Fly-
nn Creek structure is best explained as the 
well-preserved remains of a crater resulting 
from an extraterrestrial body traveling at hy-
pervelocity impacting the earth’s surface ap-
proximately 380 Ma (380 million years) ago.  

The impact crater was in-filled by marine 
muds that became the Chattanooga Shale, 
and further buried by younger strata. Be-
cause of its relatively rapid in-filling and buri-
al, the Flynn Creek crater was not severely 
degraded by erosion prior to its partial ex-
humation in the present erosional cycle. For 
this reason, the Flynn Creek crater is  one of 
the few geologically ancient impact struc-
tures on earth which can still be referred to 
as a “crater;” the crater form remains largely 
intact, though only partially exposed.  
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The definition of the Flynn Creek structure as 
an impact crater is a geologic reconstruc-
tion; there is no visible “crater” to be seen 
today. The purpose of this field trip is to show 
some of the primary geologic evidence for 
the crater reconstruction and its origin by 
impactogenesis. 

For an exhaustive review of the history of 
research into the nature of the Flynn Creek 
structure, the reader is directed to Ford et al. 
(2013).

Geologic map & cross-section of the Flynn Creek structure (Wilson and Roddy, 1990)

A Brief History of the Concept of Impacto-
genesis
Although meteorite impact was suggested 
for the Barringer Crater (popularly known 
as Meteor Crater, Arizona) in 1891, the geo-
logic community in general did not accept 
this hypothesis.  Geologic investigations of 
structures such as the Barringer Crater, the 
Flynn Creek structure, and many other simi-
lar features during the 1930s -1960s led to an 
intense geologic debate over their origin. In 



161

the early stages of this debate, most geolo-
gists believed the structures were produced 
by endogenic causes, probably some form 
of “cryptovolcanic” explosion.  An exogenic 
cause, i.e., explosive impact by an extrater-
restrial body, was an idea stoutly resisted by 
most geologists.  

Geology as a formal science was born in the 
late 18th century and the founding concept 
on which the science is based is the Princi-
ple of Uniformitarianism, popularly stated as 
“the present is the key to the past.” In other 
words, the physical principles controlling how 
the earth works (how rocks are formed, de-
formed, and ultimately destroyed) remain 
constant through time, so that the signifi-
cance of ancient rocks can be interpret-
ed by comparing their features to modern 
geologic deposits and ongoing geologic 
processes. Circular structures with associated 
faults and breccias were known to be pro-
duced by volcanic processes. In contrast, no 
major impact event and resulting geologic 
structure had ever been witnessed. There-
fore, many geologists doubted that impacto-
genesis was an ongoing process and felt the 
idea was incompatible with the Principle of 
Uniformitarianism.

Research and debate became intense in the 
1960s, in part spurred by the U.S. decision to 
send men to the moon—a planetary body 
pockmarked by thousands of craters, then 
thought by many to be of volcanic origin. By 
the late 1960s, the impact origin of at least 
some of the debated terrestrial structures 
was proven. By the end of the Apollo lunar 
missions it was conclusively established that 
the vast majority of the lunar craters are of 

impact origin. More recently, small lunar im-
pacts have been witnessed.

Cratering processes are “abnormal” from 
the geologic viewpoint in that they occur 
essentially instantaneously. Advances in 
understanding these processes came from 
laboratory experiments with small hypervel-
ocity projectiles recorded during impact by 
ultrahigh speed cameras, from craters pro-
duced by shaped charges, and from craters 
produced by massive chemical explosions 
and nuclear explosions. Further inferences 
have been made by scaling projections and 
analogy to natural craters and suspected 
impact structures.

The processes involved in the formation of 
impact craters are complex and incomplete-
ly understood, but three stages have been 
identified: contact/compression; excavation/
ejection, and crater modification.  The entire 
sequence of events through the early mod-
ification stage may take place in a matter 
of tens of seconds to a couple of minutes for 
extremely large (>200 km diameter) impact 
craters.

The first stage, which lasts a few seconds at 
most, begins with extreme compression as 
the bolide (impacting body: meteor, comet, 
or asteroid) contacts the target at a velocity 
commonly in the range 11 – 72 km/sec, and 
transfers nearly instantaneously its kinetic en-
ergy to the target. The energies involved may 
be 100s of kilotons to 1000s or megatons. 
Pressures in both the target and bolide mate-
rials may rise to several megabars in a small 
fraction of a second as intense compressive 
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shock waves pass through both bodies.  

The excavation stage begins as rarefaction 
waves are generated by the interaction of 
the compressive waves with free surfaces 
such as the ground surface and the bolide 
surfaces. The bolide rapidly deforms, disinte-
grates, heats up and, if sufficiently unloaded 
by rarefaction, may vaporize forming a va-
por plume jetting from the site as the crater 
begins to grow.

Excavation of the crater occurs as the target 
rock is compressed and heated, then de-
compressed rapidly and shattered. Part of 
the shattered rock is ejected and a transient 
crater excavated in the target rocks.

The transient crater thus formed in the ex-
cavation stage is immediately modified by 
fallback of ejected material, slumping of the 
crater walls, and, in larger structures, by the 
formation of a central uplift, radial faulting 
and ring structures.  These excavation and 
early modification processes all take place 
in less than a minute or two. Late stage mod-
ification such as gravitational adjustment, 
cooling and compaction of disturbed rock, 
cooling of any impact melts, etc., may con-
tinue for thousands of years.

Finally, long after the impact event, the 
crater is altered by erosion, sedimentation, 
isostatic rebound and later tectonism and/
or metamorphism, to the extent that it can 
no longer be referred to accurately as a 
“crater,” but as an impact structure. In most 
cases the actual crater is totally eroded 
away and what remains are highly deformed 
rocks well below the level of the original land 

surface and crater floor.

Impact structures can be classified on the 
basis of their morphology and structural 
complications into a) simple craters and b) 
complex craters. Simple craters are generally 
bowl-shaped and may be subdivided into 
impact pits, impact craters, and explosion 
craters. Complex craters are generally more 
flat-bottomed or pan-shaped and exhibit 
features such as central uplifts, radial and 
concentric faulting. All other factors being 
equal, complex craters are larger than sim-
ple craters and are the results of greater 
energy inputs. However, the nature of the 
target rock–layered rocks or non-layered 
massive crystalline rocks—also influences the 
resulting crater form, with complex craters 
forming at lower energy levels in layered 
rocks than in non-layered rocks. The transi-
tion from simple to complex craters in sedi-
mentary rocks occurs at crater diameters of 
1.5 – 2.0 km, but larger simple craters can be 
formed in crystalline rocks, with the transition 
to complex craters occurring around the 4.0 
km diameter.

Many features typical of impact structures 
are also commonly associated with explosive 
volcanic structures, including circular plan, 
radial and concentric faults, presence of 
breccias, glasses, etc.  Hence these features 
by themselves are not considered diagnostic 
of impactogenesis.

In most cases, remnants of the bolide cannot 
be used to identify impact structures be-
cause the bolide is destroyed in the impact 
event. Meteorite fragments, such as those 



163

found at the Barringer Crater, are preserved 
only in relatively low energy events. (In the 
case of the Barringer Crater, a portion of the 
nickel-iron bolide survived as meteorite frag-
ments and another portion vaporized, then 
re-condensed to form a rain of microscopic 
Ni-Fe spherules that can be found in samples 
from the crater.)  But complete destruction of 
the bolide is the rule, not the exception.

The best criteria for the identification of im-
pactogenesis are the various forms of shock 
metamorphism associated with known im-
pact structures. These features include shat-
tercones, high pressure mineral phase trans-
formations (such as quartz into coesite and 
quartz into stishovite), diaplectic and other 
special glasses, and various forms of shock-in-
duced crystal lattice dislocations (such as 
shock lamellae). Not all of these criteria are 
universally accepted as unique to impact 
structures, but structures that exhibit a variety 
of shock metamorphic features plus the ba-
sic form expected of an impact structure are 
best classified as such. 

Ancient terrestrial geologic structures that 
feature a suite of shock metamorphic crite-
ria, and which geologic mapping shows to 
be (or to once have been) crater-form, are 
now considered proven impact structures. 
As of 2016 a total of 190 had been identi-
fied and listed on the Earth Impact Data 
Base (Planetary and Space Science Center, 
Univ. of New Brunswick).  However, the great 
majority of the identified terrestrial impact 
structures are no longer craters, per se:  the 
original crater, being a feature at the surface 
of the earth, was long ago destroyed by 
erosion.  What remains, in all but a few cases, 

is the “roots” of the impact structure—the dis-
turbed rocks below the original crater floor. 
The Wells Creek Structure, Tennessee’s other 
proven impact structure, is a good example 
of a deeply eroded impact scar.

It is now known that the vast majority of lunar 
craters are of impact origin, as are craters 
photographed on Venus, Mercury, Mars, and 
numerous other objects in our solar system. 
In fact, the impact process is commonplace 
throughout the solar system (and presum-
ably elsewhere in the universe). Geologically 
dated impact structures show that impacto-
genesis has affected Earth through geologic 
time; young impact craters have been ex-
amined by Apollo astronauts on the Moon’s 
surface and impact events have been pho-
tographed on Jupiter and the Moon. Clear-
ly, impactogenesis is an ongoing geologic 
process. The process differs from ordinary 
endogenic geologic processes, being near-
ly instantaneous in the individual event and 
recurring as events widely separated in time. 
Nonetheless, the terrestrial cratering rate and 
its decline through geologic time has been 
calculated. The probabilities of future ter-
restrial impacts of different energy releases 
have been predicted. Cratering is an ongo-
ing process compatible with the time-hon-
ored geological Principle of Uniformitarian-
ism.

The positive identification of nearly 200 im-
pact structures on Earth, the growing un-
derstanding of impact mechanics, and the 
accumulation of statistical data permitting 
calculations of past terrestrial impact rates 
and projections of future impacts on Earth is 
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not an idle academic pastime. It is now gen-
erally accepted that the Chicxulub impact 
structure on the Yucatán Peninsula resulted 
from a major impact event some 66-65 mil-
lion years ago. The impact, which injected 
vast amounts of particulate matter into the 
atmosphere, caused worldwide climate dis-
ruption, leading to the extinction of 75% of all 
known plant and animal species, including 
the non-avian dinosaurs. Any future large ter-
restrial impact would have dire consequenc-
es for humanity.

Flynn Creek Impact Structure Field Trip Itiner-
ary
Stop 1: Chattanooga Shale Outside the Flynn 
Creek Structure (36.26418, -85.6272)
The Late Devonian-Early Mississippian Chat-
tanooga Shale is a distinctive grayish-black 
carbonaceous silty marine shale, thinly 
laminated, fissile, pyritic. The shale contains 
carbon film fossil brachiopods of the genus 
Lingula and conodont fragments, showing 
that it was deposited in a marine environ-
ment. Samples emit a petroliferous odor 
when freshly fractured. In many outcrops the 
disseminated fine-grained pyrite weathers to 
produce prominent iron-staining on upper 
beds of the underlying Leipers limestone. 
Melanterite (a hydrous iron sulfate) may also 
occur as efflorescences as the pyrite weath-
ers. 

The Chattanooga has been subdivided into 
two members (Conant and Swanson, 1961): 
the Gassaway Member (upper, harder mem-
ber, producing more massive outcrops) and 
the Dowelltown Member (lower, more friable 
member).

The Chattanooga was deposited in a very 
shallow sea over a regional disconformity 
developed at the top of the Middle-Late 
Ordovician carbonate strata belonging to 
the Leipers-Catheys Formation.  The thickness 
of the Chattanooga outside the Flynn Creek 
structure (6-8 m) is typical of its thickness in 
this region. 

Overlying the Chattanooga is the Early Missis-
sippian Ft. Payne Formation, a marine depos-
it of mixed lithologies, very cherty, containing 
lenses of crinoidal limestone commonly par-
tially to extensively silicified.  Because of its 
silicic nature the Ft. Payne is resistant to ero-
sion and a good cliff-former.

The Maury Shale, a thin (generally less than 
0.5 m) deposit of greenish-grey shale or clay-
stone, occurs at the base of the Ft. Payne 
Fm., and directly above the Chattanooga.  It 
is commonly poorly exposed except where 
outcrops are cliffy.

The strata exposed at Stop 1 lie outside the 
Flynn Creek structure and are undisturbed.

Stop 2: Top of the Over-Thickened Chatta-
nooga Shale Section (36.27220, -85.6623)
From the bed of Rush Fork to the top of the 
Chattanooga Shale at Stop 2, the road 
passes through a stratigraphic thickness of 
approx. 50 m (165 ft) of black shale.  Beds of 
the Ft. Payne Formation can be seen above 
the Chattanooga, although the Maury Shale 
and the actual uppermost beds of black 
shale are difficult to locate.  Wilson and Born 
(1936) reported other exposures in this gen-
eral vicinity where the Chattanooga is up 
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to 200 ft (60 m) thick.  Roddy (1968) cites a 
thickness of up to 55 m (180 ft) for the Chat-
tanooga. These anomalous thicknesses of 
Chattanooga Shale are restricted to within 
the Flynn Creek crater.

The excess thickness of black shale occurs in 
the lower portion of the Chattanooga.  Ac-
cording to Schieber and Over (2005) both 
the Gassaway and Dowelltown members 
retain normal thicknesses across the Flynn 
Creek structure. The over-thickening occurs 
in a basal black shale member that they des-
ignate the Flynn Creek Member, separated 
from the overlying Dowelltown Member by a 
surface of erosion.  

Originally deposited regionally, temporary re-
gression and erosion almost entirely removed 
the Flynn Creek Member outside the crater.  
However, inside the depression it was largely 
preserved.

The importance of the over-thickened Chat-
tanooga Shale to understanding the Flynn 
Creek structure cannot be over empha-
sized.  1) The thick section of Chattanooga 
demonstrates that a hole--the Flynn Creek 
impact crater—existed in the sea floor when 
deposition of the black shale began.   2) 
Sedimentary in-filling of the crater soon after 
its creation --prior to any lengthy exposure to 
erosion-- preserved the crater topography, 
making the Flynn Creek structure one of the 
best preserved ancient impact structures 
known.

Because the Chattanooga was deposited 
directly on top of the existing crater topogra-
phy, a structure contour map constructed on 

the basal contact of the black shale (Roddy, 
1968, Fig. 8) reveals the ancient crater land 
surface. The uplifted crater rim is seen as a 
series of highs surrounding a roughly circu-
lar depression, in the center of which is an 
abrupt knob rising some 90 m (300 ft) above 
the crater floor.  The surface of the crater rim 
has been raised some 30-50 m (100-165 ft) 
above the surrounding area, and slopes gen-
tly away from the crater in all directions.  The 
drop off from the rim down into the crater is 
very abrupt and distinct in places (e.g. along 
the southeast side of the crater).  Elsewhere 
terraces (likely representing slump blocks) 
complicate the crater floor topography.  
Standing in the center, surrounded by the 
lowest parts of the crater floor, is the central 
uplift.

Stop 3: Wave Cave
*NOTE:  Stop 3 is on private property and 
landowner permission is needed to visit this 
site.

Wave Cave is developed along the axis of 
an asymmetric anticline, possibly due to pref-
erential weathering along axial extensional 
fractures (Milam et al. 2005a).  The anticline 
occurs in the Ordovician Leipers-Catheys 
Formation. (Look for slabs of bryzoan and 
brachiopod-rich limestone near the cave 
entrance.) 

This anticline lies outside the crater proper, 
approx. 450 m (1475 ft) east of the eastern 
crater wall, and is a crater rim structure.  The 
axis of the anticline trends just slightly west of 
north, approximately parallel to the crest of 
the eastern crater rim.  The anticline is over 
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steepened toward the crater wall (dips as 
high as 80° in the western limb, but only 25° 
in the eastern limb), and is the result of com-
pression exerted radially out from the crater 
center during the impact event.  A small 
reverse fault can be seen in the tight core 
of the anticline. Possible traces of bedding 
plane slickenlines can be seen on beds ex-

posed in the roof of the cave.

Elsewhere in the uplifted crater rim strata, 
additional anticlines and synclines with axes 
concentric to the crater walls, along with 
normal, reverse and thrust faults also usually 
concentric to the crater walls have been 
mapped. A graben in the south rim of the 
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crater preserves a portion of the original 
ejecta blanket. (Roddy 1968, 1977a, 1979)

Wave Cave has a mapped extent of 87 
m (287 ft) and field trip participants are 
welcome to explore the cave, provided 
that they comply with the landowner’s re-
quest that everyone entering the cave be 
equipped with a hardhat.

Stop 4: Non-Stratified Crater Fill Breccia 
(36.27533, -85.6506)
Several types of impact-related breccia 
have been recognized in the Flynn Creek 
crater, including:
Autochthonous breccia:  shattered rock in 
the disturbed strata below the crater floor, 
i.e., breccia that was not ejected from the 
crater.

Allochthonous breccia:  composed of rock 
fragments ejected from the crater. 

Ejecta blanket breccia:  formed of shattered 
rock deposited radially outside the crater. 

Fallback breccia:  formed of shattered rock 
ejected during crater formation, but
which fell back into the crater to be consoli-
dated there. 

Bedded breccia:  formed of shattered rock 
fragments that were later eroded, transport-
ed and re-deposited inside the crater. 

Injection breccia:  veins or dikes of brecciat-
ed and powdered rock that was fluidized 
under high pressure and was injected into 
fractures in the host rock; found on both mi-

cro-and megascopic scales. 

Roddy (1979) estimated that approx.1.2 km³ 
(0.29 cu mi), or approx. 3 X 109 metric tons, of 
rock were completely brecciated to a depth 
of 130-150 m (425-490 ft) below the original 
ground surface, of which some 0.8 km3 (ap-
prox. 2 X 109 metric tons) of rock were eject-
ed.  Much of this ejecta landed outside the 
crater to form an ejecta blanket surround-
ing the crater; but much also fell back into 
the crater. A short period of erosion prior to 
Chattanooga deposition removed the ejec-
ta blanket, except for a 2 sq km (0.77 sq mi) 
section preserved in a rim graben on the 
south margin of the crater.  Within the crater, 
masses of fallback breccia remain today. 

Fallback breccia: The road cuts at Stop 4 
expose a massive, non-bedded deposit of 
carbonate breccia thought to be largely 
allochthonous, i.e., composed of shattered 
rock ejected from the transient crater during 
impact, only to fall back into the crater to 
form a lens of breccia overlying the true cra-
ter floor. 

Roddy (1968, 1979) found this breccia to 
average 40 m (130 ft) in thickness, and de-
scribed it as a breccia lens from 35-50 m 
(115-165 ft) thick, “a chaotic mixture of lime-
stone and dolomite fragments of fallback,” 
with clast sizes ranging from less than a mm 
to megabreccia blocks up to 100 m (330 
ft) in length cemented in a carbonate ma-
trix.  Drill hole cores show the limestone and 
dolomite beds immediately underlying the 
breccia lens to be highly faulted, folded 
and locally brecciated, but not lithologically 
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mixed. At depths of about 20 m (65 ft) below 
the breccia lens stratigraphic units can be 
traced continuously through the crater floor. 
Significantly, “deformation decreases down-
ward and the rocks are nearly flat-lying and 
relatively undisturbed at about 100 m (330 ft) 
beneath the breccia lens,” as would be ex-
pected from impact at the surface being the 
cause of the structure, and consistent with 
the generally flat-bottomed, pan-shaped 
nature of complex craters. 

Recent detailed sedimentologic and petro-
graphic studies by Schieber and Over (2005) 
describe graded bedding in the uppermost 
portion of this chaotic breccia.  “The graded 
top portion suggests deposition controlled 
by settling velocity of particles, commonly 
observed where particles settle through a 
turbulent fluid/sediment mixture…”  From this 
observation they conclude that the area 
was covered with marine water at the time 
of impact. Furthermore, they assign an age 
of 382 Ma to the impact event, based on 
conodonts extracted from this basal crater fill 
breccia and recent radiometric calibrations 
of Devonian conodont zones. 

Stop 5: Rocks of the Crater Floor (?), Breccia 
Dikes, Bedded Breccia (?) and the Con-
tact with the Overlying Chattanooga Shale 
(36.26867, -85.65363)
The upstream portion of this exposure con-
sists of tilted carbonate beds that could be 
interpreted as part of the true crater floor 
(fractured, tilted, and partially brecciated 
strata that were never totally disaggregated 
and did not leave the crater). Alternatively 
they could be part of a megabreccia block 
slumped from the crater rim onto the true 

crater floor. Possibly they represent Roddy’s 
(1968, 1977a) bedded dolomite beds, al-
though the thickness here exceeds the thick-
ness reported by Roddy. The limited exposure 
in the creek does not permit this to be re-
solved.

Downstream from the obviously bedded car-
bonate rocks, the outcrops of breccia dom-
inate the exposure.  Many of the outcrops 
have a massive appearance, yet crude 
layering can be seen in various places along 
a traverse downstream to the contact with 
the Chattanooga Shale.  A portion of these 
breccia outcrops may belong to the bedded 
breccia described by Roddy (1968, 1977a) 
that indicates some transport and reworking 
of the impact breccia prior to Chattanooga 
Shale  deposition.

Breccia dikes, possibly injection dikes, can be 
seen in some exposures along the creek bed.  
Injection dikes would be consistent with true 
crater floor rocks.

Chattanooga Shale contact with breccia: 
36.27809, -85.6546    The Chattanooga black 
shale is in sharp contact with the underlying 
crater breccia.  However, the bottom few 
cm of Chattanooga can be seen to include 
small fragments probably derived from the 
breccia.

In describing the bedded breccias, Roddy 
(1977a) noted that they are dolomitic and 
“related to marine waters clearly indicating 
that a sea was in the area.”  However, he 
also identified some “isolated subaerial-like 
talus deposits.”  Roddy postulated that the 
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impact event could have occurred on land, 
but very near the coast of the transgressing 
Chattanooga Sea.  He also considered the 
possibility that the impact occurred in shal-
low water [on the order of 10 m (33 ft) deep, 
shallow enough to have negligible effect on 
the impact mechanics], with the crater rim 
uplifted enough to prevent immediate inun-
dation of the crater floor by the Chattanoo-
ga Sea.

Roddy ultimately (Schieber and Roddy, 
2000) came to favor a shallow marine set-
ting for the impact event, with the bedded 
breccias deposited when ejected material 
was washed back into the crater by storm 
activity.  Deposition of the black muds inside 
the crater of the Chattanooga Shale com-
menced as sea level rose.

Conodont fragments found in some of the 
bedded breccias are identical to those 
found in the basal Chattanooga Shale, 
showing there was only a short time lag be-
tween the deposition of the reworked brec-
cias and the invasion of the crater by the 
Chattanooga Sea.  The conodonts indicate 
an age of about 382 Ma for the Flynn Creek 
crater (Scheiber and Over, 2005).

Stop 6: Central Uplift (36.27979, -85.6658)
Many complex impact craters feature cen-
tral uplifts (lunar examples can easily be seen 
using ordinary field glasses), and the Flynn 
Creek structure is no exception.  At this stop, 
Flynn Creek has eroded its channel through 
the central uplift, which is exposed on both 
sides of the creek and road.  Roddy (1979) 
describes the upper part of the central up-
lift as consisting of “a complex sequence of 

highly faulted, brecciated, fractured and lo-
cally folded limestones and dolomites which 
have been moved inward and upward to 
form a domical-shaped central peak that 
rose 110 to 120 m [360-395 ft] above the initial 
crater floor.”  The carbonate strata exposed 
along the road, approximately 10 m (33 ft) 
above the original crater floor, belong to the 
Middle Ordovician Stones River Group and 
Lower Ordovician Knox Group.  Strata in the 
upper part of the Knox which were uplifted 
to the top of the central peak have been 
raised as much as 450 m (1475 ft) above their 
normal stratigraphic position in this region, 
i.e., 450 m above their pre-impact position.  
Locally, these strata contain shattercones, 
generally considered conclusive evidence of 
shock metamorphism.

In addition to shattercones, a suite of micro-
scopic features commonly found in rocks 
affected by shock metamorphism has been 
noted in petrographic studies of Flynn Creek 
samples. Roddy (1977b) reported planar 
features in quartz and enhanced micro-de-
formation in calcite grains.  Evenick et al. 
(2004), studying thin-sections from Flynn 
Creek breccias, reported minor spot melt at 
grain boundaries, flow textures and linear 
inclusion planes. 

Deep drilling of eight cores in the central 
uplift and its outer flanks indicate that the 
disrupted zone beneath the peak has an 
irregular form that dips to the west, consistent 
with the observed bedding dips exposed at 
the surface.  The source area for the uplifted 
Knox lies under the western flanks of the peak 
and the mass was displaced strongly to the 



170

east during its violent uplift (Roddy, 1979).

Rock in the upper 200 m (655 ft) of the drill 
cores is extremely fragmented and features 
mixed lithologies.  In contrast, below depths 
of 200-250 m (655-820 ft), major readjust-
ments occurred in which large blocks tens of 
meters across were displaced tens of meters, 
some uplifted, others down-dropped, but 

apparently total fragmentation and ejection 
from the crater did not occur at these great-
er depths. Deformation decreases down-
ward, dying out at approx. 700 m (2300 ft) 
below the pre-impact ground level. (Roddy, 
1979)

End of Field Trip Road Log. 
 



171Ric Finch, Limestone breccia, Hawkins Impact Cave

Flynn Creek Impact Structure Field Trip Road 
Log
(Log distances given in miles, per US odome-
ters) 

Influence of the Flynn Creek Impact Crater 
on Local Speleogenesis 
Twelve caves are known within the Flynn 
Creek structure, 10 of which are formed in 
Ordovician carbonates of the Flynn Creek 
target strata and seem to have been influ-
enced by crater structural features. Accord-
ing to Milam et al. (2005b), “These target rock 
caves are unique in terms of density per unit 
area, total length of passages, average pas-
sage length, and geographic distribution.”  
The impact target rocks contain one cave 
per 2.38 sq km, or 5.5 times as many as the 
one cave per 13.14 sq km that is the average 
for the county in which the crater is located. 
In regard to cave passage length, the target 
rock caves contain 0.061 km of cave pas-
sage per sq km, or 7.5 times more than the 
0.008 km per sq km found outside the target 
area.  And the average passage length 
(159 m) in the target rocks is higher than the 
average passage length (108 m) for caves 
elsewhere in the same county.  Enhanced 
development of caves in the impact area is 
likely related to the presence of additional 
pathways for the movement of groundwater 
due to the fracturing, faulting, and folding of 
the target rocks.  Furthermore, the bedding 
orientations of the impact uplifted strata 
have influenced both vadose and phreat-
ic water movements and consequently the 
orientations of some of the cave passages.  
(Milam et al., 2005b)   

Of the caves influenced by the Flynn Creek 

crater, nine are related to the crater rim.  Of 
these, four are found in close association with 
the crater wall, whereas five occur at  dis-
tances of 450 to 1220 m (1475 to 4000 ft) from 
the crater margin but still within the uplifted 
strata of the rim.  One of these rim-related 
caves, Wave Cave, is featured at Stop 3 of 
this field trip.  

Another cave, Hawkins Impact Cave (HIC) is 
the only known cave in the world developed 
in the central uplift of an impact structure.  
Exposures in HIC reveal structural fabrics simi-
lar to those seen in surface exposures of oth-
er central uplifts.  Microfractures, microfaults, 
major faults, megabreccia blocks, and both 
simple and complex folding have all been 
identified in HIC.  (Milam et al. 2005a; Milam 
et al. 2005c).

Subsurface environments, shielded from 
harsh surface conditions, have been suggest-
ed as places where extant life on Mars might 
be discovered.  Carbonate has been detect-
ed in the Martian surface.  Recognition that 
impact structures in carbonate target rock 
may feature above average concentrations 
of caves could help in the search for suitable 
environments for life on the red planet. (Mi-
lam and Deane, 2006)



172

Slickenlines, Hawkins 
Impact Cave

Knox group, deformed stra-
ta, Hawkins Impact Cave

The Wave Cave
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Karst Development and the Effects of Urbanization
on Ground Waters in the Cookeville, Tennessee Area

Albert E. Ogden, PhD, Professor Emeritus

Description
Field trip vans will load at the entrance to the 
NSS Campground promptly at 11:00 am and 
return to the same location by approximately 
5:00 pm. 

Introduction
This field trip will emphasize the control of 
groundwater flow by unnamed facies of 
the Warsaw Limestone as learned from dye 
tracing in the Cookeville area. The first dye 
tracing done in the area was conducted 
by Professor Hugh Mills and a group of un-
dergraduate geology students (Faulkerson, 
et.al, 1981). In 1987, I became a professor 
at Tennessee Tech at the Water Research 
Center of Excellence and began performing 
many more traces. I also conducted numer-
ous spring water quality investigations that 
included sampling the benthic macro-in-
vertebrates at the springheads. Ron Red-
man and Tom Pride were two of my biology 
graduate students that conducted much of 
this work (Ogden et.al, 1991 and Pride et.al, 
1988). Others that helped in the dye tracing 
were Elwin Hannah, Randy Paylor, and Kristie 
Hamilton (Hannah, et.al, 1989). Past environ-
mental problems from illegal discharges, UST 
leaks, and spills will be discussed on the field 

trip. The rocks involved are Mississippian in 
age and include the Warsaw Limestone, St. 
Louis Limestone, Monteagle Limestone, and 
the Hartselle Formation (Figure 1). Imperme-
able layers in the rocks will be described in 
regard to the origin of the caves in the area. 
No more than 40 miles will be driven through 
the course of the field trip. You should bring 
snacks and water as some easy hikes will be 
required during out site visits. No stop will be 
made for lunch.

Itinerary
Stop 1: Ensor Sink Natural Area (36.150042, 
-85.506560)
Ensor Sink Natural Area is an impressive ex-
ample of just one of the many sinking streams 
in Cookeville. Storm water runoff from a sig-
nificant area of heavy business development 
along South Willow Avenue is channelized to 
the sink point. The drainage area contains 
many restaurants, shopping centers, garag-
es, gas stations, and some residential areas. 
Storm water runs off the lower St. Louis Lime-
stone and the impermeable upper sand-
stone facies of the Warsaw Limestone and 
then sinks into the Middle Limestone facies 
in which most of the caves in Cookeville are 
developed. Water entering Ensor Sink has 
been traced to the Canal which is a spec-
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tacular karst window and our next field trip 
stop.

Stop 2: The Canal and Capshaw Cave 
(36.147264, -85.491397)
The Canal is a karst window that receives 
much of its water from the Ensor Sink drain-
age basin, Short Creek and the Capshaw 
Cave system (over 4 miles long). Prior to the 
early 80’s, poorly treated wastewater from 
the old Cookeville plant was piped to the 
head of the Canal and into Short Creek 
which is a sinking stream. People involved 
in a rescue in Capshaw Cave at that time 
complained of being sick afterwards and 
attributed their illness to either the cave’s 
water or air. Smithson (1975) and Wilson 
(1985) performed studies of the Pigeon Roost 
Creek ecosystem before and after the old 
plant ceased to operate. Pride et.al. (1988) 
looked at benthic macro-invertebrates in 
Capshaw and Ament caves to document 
the treatment plant’s effect on cave life. 
Capshaw Cave has a long stream section 
that was nicknamed “The Anal Canal” due 
to the untreated or poorly treated wastewa-
ter that once ran through the cave. During 

the 1980’s, raw sewage had been observed 
to flow from a “mysterious” pipe at the up-
per end of the Canal. A much larger and 
newer pipe carries large volumes of storm 
water to the head of the Canal along with 
its contaminant load from many parking lots 
and some small industries. The Canal’s wa-
ter and Ament Spring still suffer water quality 
problems which are now more likely due 
to this storm water runoff. Despite the poor 
water quality in Capshaw Cave , white cray-
fish seem to thrive. The Canal’s discharge 
was recorded every two weeks for a year 
and ranged from 0.35 to 114 cfs (Pride, et.al, 
1988).

Stop 3: Ament Cave
Ament Cave is about 3000 feet long and is 
in the middle limestone facies of the War-
saw Limestone (Figure 2). As just mentioned, 
poorly treated and sometimes untreated 
wastewater was dumped into Short Creek 
until the early 1980’s prior to construction of 
the new wastewater treatment plant. Short 
Creek sinks and a dye trace showed that 
this tainted water ran through Ament Cave. 

Figure 1
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Fortunately, the water quality is much better 
today. Now, a pleasant kayak trip can be 
made between the main entrance and the 
resurgence. Ament Cave is closed from late 
spring until fall to protect the large bat pop-
ulation. A nice bat flight can be observed at 
dusk during the summer.

Stop 4: Pigeon Roost Spring and Cave
The cave is approximately 120 feet long. 
Some dye tracing to the spring was per-
formed by Faulkerson et al. (1981). Recharge 
waters sink into the middle St. Louis Lime-
stone and emerge as Pigeon Roost Spring at 
the St. Louis contact with beds of the upper 
sandstone facies of the Warsaw Formation. 
The spring water then beautifully cascades 
down the upper Warsaw sandstone facies to 
unite with the flow of Ament Spring. Develop-
ment in the drainage basin includes the NSS 
Campground, gas stations, motels, Walmart, 
a farm co-op, a cattle stockyard, and small 
industries. Discharge measurements were 
14.6 cfs (0.41 cms) and 0.42 cfs (0.01 cms) 
during the wet and dry season. 

Stop 5: Ament Spring
As mentioned earlier, Ament Cave is devel-
oped within the middle limestone member of 
the Warsaw Formation with the water at the 
spring entrance being perched just above 
the lower shale facies of the Warsaw (Figure 
2). It receives water from Capshaw Cave, 
Terry Sink, Short Creek, and Ensor Sink. Dye 
traces by Faulkerson et.al. (1981) and myself 
have delineated a recharge area of 5.60 mi² 
(14.50 km²). Development in the drainage 
basin includes most of downtown Cookeville, 
including a number of industries, residential 
housing, shopping centers, a golf course, 
and gas stations. In essence, Capshaw and 
Ament caves serve as the City of Cookev-
ille’s natural storm water drainage system. 
Discharge measurements were 55.82 cfs (1.58 
cms) and 2.02 cfs (0.06 cms) for the wet and 
dry season sampling periods, respectively.
Stop 6: Saxony Apartments Sink (36.160579, 
-85.488783)
This sinkhole is an impressive collapse feature 

Figure 2
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that is hydrologically connected to Ament 
and Capshaw caves. Nearby, untreated 
city sewage was being bypassed into Ter-
ry Cave nearly continuously during my first 
years at Tennessee Tech. Drainage off lower 
St. Louis rocks and the upper Warsaw sand-
stone member enters Terry Cave. It has been 
traced to Capshaw Cave as has the water 
that enters Saxony Apartments Sink during 
storm events. During storms, a beautiful wa-
terfall enters the sinkhole along the southern 
edge. Storm water runoff into the sinkhole 
undoubtedly degrades the waters of Cap-
shaw and Ament caves. Runoff from the golf 
course near Terry Cave may also provide 
contaminants to the groundwater. 

Stop 7: Booger Swamp Sink (36.158641, 
-85.453392)
Burtons Branch begins in an industrialized 
area of northeast Cookeville and flows into 
Booger Swamp. Prior to the construction of 
new sewer lines and a lift station, the city 
commonly bypassed raw sewage into Bur-
tons Branch. A blue jeans factory that pro-
duced “stone washed” faded jeans created 
a blue dye effluent that similarly colored the 
sewage. When blue, suds-laden water be-
gan emerging at Hidden Hollow Park, the 
owner asked Tom Pride (Pride et al, 1988) 
to conduct a dye trace from the Booger 
Swamp insurgence. In essence, a “blue dye” 
trace was occurring nearly continuously, but 
this was obviously not being conducted in a 
“scientific” manner. The fluorescein dye trace 
was successful, and the owner of Hidden 
Hollow began a lawsuit against the city. The 
sinking water moves in the subsurface, down-
dip within beds of the St. Louis Limestone 
dropping 70 feet in a horizontal distance of 

6500 feet, (Figure 3a) establishing a maxi-
mum hydraulic gradient of 57 ft/mi. During 
moderate flow conditions, Booger Swamp 
contributes approximately 70% of the Hidden 
Hollow Spring flow. The results of a quantita-
tive dye trace are shown on Figure 3b. Dye 
began to emerge at the spring about eight 
hours after injection and was essentially out 
of the system nine hours later. These results 
demonstrate how rapidly spilled contami-
nants can travel in a maturely developed 
karst terrain. The results also show that sur-
face and groundwater divides do not always 
coincide in karst.

Stop 8: Thunderhole
This is one of Tennessee’s deepest pits (150 
ft/46 m deep). The pit is located at the Hart-
selle/Monteagle contact. Most of Tennes-
see’s deep pits occur at this same geologic 

Figure 3a
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contact. Hannah et al. (1989) traced the wa-
ter entering the pit to Hidden Hollow Spring 
(Figure 3b). The hydraulic gradient between 
Thunderhole and Hidden Hollow is 760 ft/mi. 
Please be careful around the lip of this pit. 
A non-caver slipped while trying to traverse 
around the pit a number of years ago and 
fell to his death.

Stop 9: Hidden Hollow Springs (36.149792, 
-85.425286)
Hidden Hollow Spring is located at the Hid-
den Hollow Recreation Area, a privately 
owned park at the base of Buck Mountain. 
Dye tracing performed by Hannah, et al. 
(1989) established a recharge area of 5.75 
mi² (14.89 km²). Burtons Branch, located on 
the west side of Buck Mountain, drains the 
industrialized northwest part of Cookeville. 

It then flows through Booger Swamp, a pig 
farm, and a cow pasture before sinking into 
beds of the upper St. Louis Limestone ex-
posed at the base of Buck Mountain. Hidden 
Hollow Spring emerges from collapsed beds 
of the St. Louis Limestone at its contact with 
the upper Warsaw sandstone member. In ad-
dition to Booger Swamp, a significant portion 
of spring’s recharge is from storm water that 
runs off the Hartselle Formation and quick-
ly sinks into the Monteagle Limestone. The 
Hartselle Formation bench forms the top of 
Buck Mountain. Past water quality sampling 
performed by Pride et al. (1988) showed 
elevated levels of fecal bacteria and chlo-
rides largely due to the raw sewage enter-
ing at Booger Swamp. Several other springs 
occur within the same cove and merge with 
Hidden Hollow Spring to form a creek which 

Figure 3b
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flows 2400 ft (732 m) to the Falling Water Riv-
er. Pride (1988) found a range in discharge 
of 0.07 to 4.82 cfs (0.002 to 0.134 cms). Small 
cave openings that receive large volumes 
of storm runoff from the Hartselle Bench can 
be observed by taking a short hike along the 
cliff face.

Stop 10: Secret Cave
Secret Cave is the latest cave to be pur-
chased by the NSS. It is our 19th Cave Pre-
serve. In addition to Secret Cave, there are 
two other caves at this stop that are located 
less than 50 feet of the NSS property. These 
are Morgan Pit and Disappointment Pit. All 
three of the caves occur a little below the 
Hartselle Formation/Monteagle Limestone 
contact (Figure 4). All of the caves have pit 
entrances. The first level of two of the caves 
corresponds to the bottom of Morgan Pit, 
an open 75 foot (23 m) drop. At the end of 
Secret Cave and Disappointment Pit, there 

is another drop. These two levels of cave 
development are believed to correlate to 
thin green shale layers within the Monteagle 
Limestone. Cavern origin began as vadose 
enlargement of fractures, but horizontal cave 
growth was initiated as water moved lat-
erally, perched upon the green shales. Too 
often, speleologists attribute cave levels to 
standstills in base level when thick shales are 
not observed in a stratigraphic column. Even 
a thin shale layer of low hydraulic conduc-
tivity can cause a perched water table to 
form significantly above a base level stream. 
Although leakage through thin shales, sand-
stones, or dense chert layers may take place, 
most of the water will move laterally, par-
ticularly once the fractures have enlarged 
sufficiently to allow turbulent flow. When a 
researcher sees caves at similar elevations 
along a hillside, it is easy to fall into the “base 
level origin” trap when a “perched water 
table” origin is more appropriate. This type 

Figure 4
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of cave evolution also commonly occurs 
throughout the Central Basin of Tennessee 
(Ogden, 2003).

Al Ogden

Hydrogeology Field Trip

Ben Miller & Brian Ham 
Trip led by Nick Crawford, PhD, Ben Miller & Brian Ham

Introduction
This field trip will focus on the hydrology and 
geology of the northern Cumberland Plateau 
of Tennessee (Fig. 1). The karst of the Cum-
berland Plateau is extensive, unique, and 
has created some of the greatest caves in 
the eastern United States. Field trip stops will 
focus on the stratigraphy of the Plateau, and 
will visit some of the more famous recharge 
features, discharge features, and karst win-
dows in an attempt to provide some context, 
scale, and give the participants an idea of 
the character of several major karst systems 
in Tennessee. 
-Take S. Walnut Street to I-40 E : 2.6 km (1.6 
mi)
-Follow I-40 E to Exit 300 : 21.4 km (13.3 mi)
-Turn right onto Tn-84 : 0.2 km (0.1 mi)
-Turn left onto Bee Rock Road: 0.3 km (0.2 mi)

Itinerary
Stop 1: Bee Rock in Monterey, Tennessee 
(36.12903, -85.28615)
Bee Rock is an overlook and popular rock 
climbing area which was recently purchased 
by the City of Monterey as a park (Fig. 2). 
The bluff face ranges from 24-30 m (79-98 ft) 
in height and wraps around the nose of a 
small ridge. The bluff overlooks Stamps Hollow 
which combines with Jake and Tayes Hollows 
to form the Calfkiller Valley. The Calfkiller con-
tains several hundred caves including Blue 
Springs Cave, the longest cave in Tennessee 
(64.4 km/40 mi). While the topographic start 
of the Calfkiller River lies before us, the hydro-
logic origins of the Calfkiller River are more 
complex. A short distance away, on the 
north side of Monterey lie the headwaters of 
the Falling Water River, which eventually fall 
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Figure 1. Route overview of the Hydrogeology Field Trip - Brian Ham

Figure 2. View from Bee Rock, Stop 1
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over several impressive waterfalls at Burgess Falls 
State Park. In base flow conditions, water flowing 
down the Falling Water River sinks at the contact 
between the Mississippian Hartselle Formation and 
the underlying Monteagle Limestone. From this 
point the water travels underneath the caprock of 
the Cumberland Plateau and is next encountered 
in the Yellow River of China Cave. From China 
Cave the water travels to Twenty Springs, a multi-
ple-outlet spring system located along the Calfkiller 
River and, in base flow conditions, is the perennial 
start of the Calfkiller River. 

Stratigraphy: (See Stratigraphic Column in Fig. 3). 
The top of the bluff at Bee Rock is composed of 
the Sewanee Conglomerate, which is a yellow-
ish-gray to yellowish-brown sandstone often exhib-
iting a crossbedded structure containing quartz 
pebbles. Next in the sequence is the Signal Point 
shale, a light to dark gray silty shale ranging in 
thickness from 0-23 m (0-75 ft) which is interbedded 
with yellowish-gray fine grained sandstones and 
contains the Wilder coal seam near the top of the 
formation. Below the Signal Point shale, is the War-
ren Point sandstone, the last in the sequence of 
Pennsylvanian series. The Warren Point sandstone 
ranges in thickness between 0-15 m (0-49 ft) and 
is a yellowish to brownish gray, fine-grained sand-
stone which can also exhibit crossbeds in some 
locations. The Pennington formation underlies the 
Warren Point Sandstone, marking the beginning of 
the Missisippian sequence and consists of interbed-
ded shale, sandstone, and limestone. This Penning-
ton has recently been studied in more depth by 
Hali Steinman as part of her master’s thesis in which 
she documented the controls on speleogenesis in 
this formation, it also provides insight into the lithol-
ogy and hydrologic conditions within the formation. Beneath the Pennington formation lies 
the Bangor limestone, a medium to dark gray limestone with abundant fossil fragments and 

Figure 3. Stratigraphic Col-
umn showing stratigraphic 
location of field trip stops.  
Modified from Garman, 
1969.
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oolitic in places. The Hartselle Formation, a 
grayish-orange to yellowish-brown sandstone 
underlies the Bangor limestone and is a ma-
jor confining layer in the region. Where the 
Harstelle is breached, many pit caves form 
along the contact between the Hartselle 
and the underlying Monteagle formation. 

-Proceed back to I-40 E: 0.5 km (0.3 mi)
-Follow I-40E to Exit 322: 34.3 km (21.3 mi)
-Turn right onto TN-101/TN-392: 4.5 km (2.8 mi)
-Turn left onto TN-127: 4.0 km (2.5 mi)
-Slight left onto TN-68 S: 11.6 km (7.2 mi)
-Turn right onto Kemmer Road and follow to 
Stop 2: 1.0 km (0.6 mi)

Stop 2: Grassy Cove (35.83827, -84.92696)
Grassy Cove is the largest closed depression 
in the U.S.A. (Palmer,2010) with an area of 
13 x 5 km and depths which average 304 
m (1000 ft) but relief can frequently exceed 
457m (1500 ft) (Fig. 4). Our visit to Grassy 
Cove will include driving around the inside 
of the giant closed depression and a stop at 
the historic Grassy Cove Community where 
an overview of the geology and discussion 
about the major karst components will take 
place. 

The gigantic closed depression is the type ex-
ample of a headward migrating cove retreat 

which has occurred in the Sequatchie Valley 
as a result of large regional scale structural 
features (Millici, 1968, Crawford, 1982). The 
Sequatchie Valley is an exceptionally straight 
valley formed along the axis of a major an-
ticlinal fold. The overlying Pennsylvanian 
strata was breached by erosional processes 
exposing the underlying softer Mississippian 
strata, causing incision and migration of the 
valley headward along the axis of the an-
ticline. At the head of this anticlinal valley 
the geomorphic processes are at an earlier 
stage compared with the broad Sequatchie 
Valley. The broad valley suddenly begins at 
a large spring discharging from the base of 
Dorton Knob and Hinch Mountain, which 
have not yet eroded away to connect the 
large closed depression of Grassy Cove with 
the Sequatchie Valley (Fig. 5). Grassy Cove 
is the next major portion of the valley, having 
already breached the siliclastics and ex-
posed the underlying limestones resulting in 
the present karstification. Upgradient, along 
the axis of the anticline from Grassy Cove, 
are a number of smaller coves which are at 
an even earlier stage of cove retreat, includ-
ed are: Little Cove, Bat Town Cove and Mc-
Clough Hollow. Beyond these smaller coves 
to the northeast, the anticlinal structure 
plunges, forcing the more readily karstified 

Figure 4. Grassy Cove as viewed from overlook 
on Brady Mountain - Ben Miller
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limestones deeper underground in the Obed 
and Big South Fork regions and creating a 
general lack of caves compared to other 
parts of the Cumberland Plateau.

Stratigraphy: The geologic units in Grassy 
Cove are the same as those discussed at 
Stop 1, with the primary difference here be-
ing the large degree of faulting and structur-
al deformation that has altered the otherwise 

nearly flat lying geology, which 
is found throughout other places 
with similar geologic units. The 
floor of Grassy Cove is Mississip-
pian Salem-Warsaw with a small 
portion of the floor extending 
down into the Fort Payne. The 
flanks of Grassy Cove are the 
same sequence found through-
out the Cumberland Plateau. 
The top of the sequence here 
is in Pennsylvanian Vandever, 
near the top of Brady Mountain, 
and extends down through the 
Mississippian St. Louis Limestone, 
at the base of the slopes.

Hydrologically, Grassy Cove is a 
fascinating place and was one 
of the very first complex karst 
hydrologic systems to be studied 
intensively in Tennessee. In the 
early 1970’s, Dr. Nicholas Craw-
ford spent several years studying 
the hydrologic relationships of 
the karst systems in and around 
Grassy Cove. This work included 
extensive hydrologic monitoring, 
dye tracing and geochemical 
analysis; it provided deeper 

understanding of the relationships between 
both the large and small scale hydrologic 
systems of the Grassy Cove area. 

Along the interior flanks of Grassy Cove are 
numerous smaller scale karst systems, such 
as the Milksick Cave-Bill Kemmer Spring sys-
tem and the Windlass Cave-Boiling Springs 
system. In these systems, streams proceed 

Figure 5. Overview map of the Grassy Cove 
& Head of Sequatchie Area - Ben Miller
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rapidly through conduits [cave systems] and 
resurge at lower elevation springs, flowing  
across the floor of Grassy Cove towards Mill 
Cave. Once the water enters Mill Cave, the 
stream flows through 2 km (1.2 mi) of air-filled 
stream passages before the main passage 
ends at a large terminal breakdown; the 
water from Mill Cave and Grassy Cove is not 
encountered again for 7.8 km (4.8 mi), when 
the stream resurges in an enormous borehole 
(123 m (405 ft)) inside Run To The Mill Cave. 
The stream flows through the borehole, 
sumping in a series of small breakdown rooms 
and passages, and then flows to the spring 
complex system at Head of Sequatchie. It 
first reappears at a karst window in Devilstep 
Hollow Cave before issuing from the main 
springs. The water takes several days to re-
surge at Head of Sequatchie. It is the long 
unseen flow path from the breakdown in 
Mill Cave to the rise at Head of Sequatchie 
that has motivated cavers in the search for 
the continuation of the elusive “Mill Trunk” 
and led to the discovery and exploration of 
significant caves in the area. In addition to 
the large volume of water from Grassy Cove, 
there are three smaller coves further north 
along the anticlinal axis (Lost Cove, Bat Town 
Cove and McClough Hollow) that contribute 
water to the flow system. McClough Hollow is 
the northernmost of these and currently holds 
the record for the longest straight-line dye 
trace in Tennessee with a length of 15.5 km 
(9.6 mi). 

Inside Grassy Cove are 54 caves, and an 
additional 80+ caves, which are often associ-
ated with the hydrologic system. These caves 
range considerably in character, length and 
depth. Mill Cave in the northern portion of 

Grassy Cove is the primary drain for Grassy 
Cove with 2 km (1.2 mi) of survey in large 
stream passages. Grassy Cove Saltpeter 
Cave and The Gouffre are two major caves 
along the flank of Brady Mountain with 12.7 
km (7.9 mi) and 3.4 km (2.1 mi) of survey, re-
spectively. The caves appear to be connect-
ed hydrologically, as no human connection 
has been made. The area also has a high 
concentration of some of Tennessee’s deep-
est caves, at least seven of which exceed 
152 m (500 ft). Dorton Knob Smoke Hole (201 
m (660 ft) deep) contains the deepest single 
pit in Tennessee with Hidden Well, an 89 m 
(293 ft) drop near the bottom of the cave.

-Follow route back to Tn-127 S: 12.4km (7.7 
mi)
-Follow to Linary Road: 3.4 km (2.1 mi)
-Take left onto Linary Road/Old State Hwy 28 
and follow to Park Entrance: 11.9 km (7.4 mi)

Stop 3: Head of Sequatchie (35.79350, 
-85.00825)
Head of Sequatchie is part of the Justin P. 
Wilson Cumberland Trail State Scenic Trail 
State Park System which will eventually pro-
vide a 454 km (282 mi) trail from the Ten-
nessee River Gorge to  the Cumberland 
Gap. The Head of Sequatchie 156 ha (385 
ac) tract includes the resurgence features 
for the water that sinks in Grassy Cove. The 
spring group includes a main spring (Head 
of Sequatchie) and a major overflow spring 
(Devilstep Hollow Overflow Spring), which are 
the perennial headwaters of the Sequatchie 
River. 

Current research of the flow conditions at 
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this spring group began in June 2016. Our 
visit to Head of Sequatchie will include a visit 
to the primary (Fig. 6) and overflow (Fig. 7) 
resurgences, and discussion of the research 
studying the hydrology of the area. This will 
be our lunch stop, during which field trip 
leaders will provide an in-depth discussion of 
the tracing that has been done to delineate 
the recharge area for Head of Sequatchie. 
Topics will include dye tracing results from 
injections at McClough Hollow, Bat Town 
Cove, Mill Cave in Grassy Cove (recharge 
areas for Head of Sequatchie Spring) and 
dye tracing from Swagerty Cove (resulting in 
identifying the connection to the nearby rise 
of Roaring Branch), and how both of these 
studies helped to define the groundwater 
basin divide for Head of Sequatchie.

Discussion will continue to a broader over-
view of karst hydrology in other areas of Ten-
nessee,  including the recent establishment 
of stream gauging sites at five other large 
karst springs, such as East Fork Obey River 
Rise, Swamp Spring (Cane Creek), The Boils 
(Roaring River), Big Spring (Caney Fork River), 
and Grundy Big Spring/Collins River Rise. 

Nearby is Devilstep Hollow Cave, a signifi-
cant archeological resource exhibiting some 
of the most unique cave art in the state; it 
contains petroglyphs, pictographs, and mud 
glyphs. Dr. Jan Simek along with other mem-
bers of the archeological community have 
thoroughly researched the significance of 
this cave art site (along with other sites in Ten-
nessee and the Southeast). A brief discussion 
of the cave art found in Devilstep Hollow will 
be provided to highlight the importance of 
this resource. 

-From Stop 3, continue on Old State Hwy 28: 
10.8 km (6.7 mi)
-Turn left onto State Hwy 509 follow to TN-127 
S: 2.6 km (1.6 mi)
-Turn left and follow TN 127 S to TN-30 W: 19.6 
km (12.2 mi)
-Turn right onto TN-30W: 29.3 km (18.2 mi)
-Turn left onto TN-285 W: 8.7 km (5.4 mi)
-Turn right onto Hickory Valley Road: 2.7 km 
(1.7 mi)
-Turn right onto Big Bottom Road and follow 
to Stop 4: 6.9 km (4.3 mi)

Stop 4: Lost Creek Cave (35.84088, -85.36104) 

At this stop, participants will visit Lost Creek 
Falls and Lost Creek Cave, located within 

Figure 6. Head of Sequatchie main spring, note dipping beds of Montea-
gle Limestone - Brian Ham

Figure 7. The Devilstep Hollow Overflow Spring discharging during 
winter at Head of Sequatchie - Brian Ham
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Lost Creek State Natural Area (est. 2012) and 
managed by Fall Creek Falls State Park. The 
waterfall originates from the Lost Creek resur-
gence in the Bangor Limestone and falls ~60 
ft over the Hartselle contact and then along 
the surface for a distance of approximate-
ly 120 m (400 ft) before entering Lost Creek 
Cave Entrance (formed in the Monteagle 
Limestone). This unique expression of a karst 
window between these geologic horizons 
is seen at other locations on the Cumber-
land Plateau (e.g., Virgin Falls) and was also 
documented in the models of plateau es-
carpment development by Crawford in the 
1970’s. This stop is a great place for photog-
raphers as shown by the panorama photo of 
a high flow event taken by Tim Curtis in De-
cember 2015 (Fig. 8).

The Lost Creek Cave System includes four 
hydrologically connected caves:
1. Lost Creek Cave is 5.7 km (3.52 mi) long; 
the main entrance is located across from Lost 
Creek Falls in a 150 foot deep sinkhole. The 
entrance is approximately 30 m (100 ft) wide 
and 18 m (60 ft) tall. A grist mill was once lo-
cated at the entrance and there is evidence 
of Civil War era saltpeter mining in several  
passages. Approximately 914 m (3,000 ft) in-
side the cave is a 12 m (40 ft) waterfall, this is 

the same water that is sinking at the base of 
Lost Creek Falls.
2. Your Cave contains 5.6 km (3.46 mi) of 
passage and has four different entrances. 
Although significant exploration and survey 
were conducted to connect this cave with 
Lost Creek Cave, these two caves remain un-
connected by survey, though they are part 
of the same hydrologic system. The cave has 
a vertical extent of 80 m (262 ft), similar to the 
extent of Lost Creek Cave at 73m (240 ft). 
3. The entrance to nearby Merrybranch Cave 
is 12 m (40 ft) high and 6 m (20 ft) wide and is 
situated 6 m (20 ft) above where the stream-
bed flows over the Hartselle contact. The 
large entrance is formed in a bluff face of the 
Bangor limestone with a stream flowing over 
breakdown. The cave passage approaches 
1.2 km (4,000 ft) long with the main portion of 
the passage encompassing 914 m (3,000 ft), 
with average dimensions of 6 m (20 ft) wide 
and 3 m (10 ft) tall. 
4. Dry Creek Falls has been surveyed to a 
length of 777 m (2,550 ft) and has a vertical 
extent of 43 m (140 ft. The entrance consists 
of a 2m (6 ft) climbdown into a passage 1 
m (3.5 ft) high and then down into a narrow 
crack. After the crawl, a large breakdown 
room is encountered with the main stream 

Figure 8. Lost Creek Waterfall and Cave during a 2015 flood event- Tim Curtis
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Figure 9. Hydrogeological map of Lost Creek Cove area - Nicholas Crawford, 1982
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below. There are 2 pits in the cave 23.7 m (78 
ft) and 12 m (40 ft) and a lower stream pas-
sage continues before becoming too low to 
continue; however, it heads toward the of 
the end of survey in Your Cave.

As part of Crawford’s research, he con-
ducted dye tracing at Lost Creek Cove, 
Lost Creek Cave, Dry Creek, and Your Cave 
(Fig. 9). The water from the Lost Creek Cave 
System follows a subsurface route under 
Dry Creek prior to rising at “the Pools” within 
the Caney Fork River Channel at the down-
stream end of Big Bottom before sinking 
again during baseflow and then rising at 
Island Spring.

-Follow Big Bottom Road back to TN-285 W: 
9.7 km (6.0 mi)
-Turn right onto TN-285 W to Stop 5: 1.6 km 
(1.0 mi) 

Stop 5: Swamp Spring (35.80243, -85.44439)
(optional – if time allows)
Swamp Spring is a large spring located at the 

northern end of Spencer Mountain (a highly 
dissected lobe of the Cumberland Plateau). 
The spring discharges at the head of a 0.7 km 
(0.4 mi) long channel (Fig. 10) with multiple 
overflow springs and some wetlands before 
draining into Cane Creek (a major tributary 
to the upper Caney Fork River). Recent stud-
ies by the Karst Springs Initiative have shown 
the spring to be one of the larger in the state 
though the discharge can be extremely 
variable, with flows that can exceed 7 m3/s 
(250 ft3/s) but drop as low as 0.2 m3/s (8 ft3/s). 
Additionally, the spring is seasonally inundat-
ed by nearby Great Falls Lake for extended 
periods of time. A stage-discharge relation-
ship is being developed and a pressure trans-
ducer is monitoring stage and temperature 
on 30 minute-intervals. 

The recharge area for the spring lies to the 
south and is the western half of an incred-
ibly impressive karst system, referred to as 
the Cane Creek karst system (Fig. 11), which 
includes some of the more renowned caves 
in Tennessee. Notable to the Swamp Spring 

Figure 10. The main spring head at Swamp Spring, additional overflow springs can be seen entering slightly downstream - Brian Ham
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Figure 11. Hydrogeological map of the Spencer Mountain/Cane Creek karst system -  Sid Jones, John Swartz, John Hoffelt, Marbry Hardin, and Jody 
Bailey
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system is Rumbling Falls Cave, a 26 km (16.1 
mi)-long stream cave with enormous rooms, 
a 61 m (201 ft) drop, and a large river which 
can be followed for 6.4 km (4 mi). The cave, 
which is one of the most significant discov-
eries in the past 20 years, was the center of 
controversy when the nearby City of Spencer 
planned to discharge effluent into Dry Creek, 
a major sinking stream that contributes signif-
icant flow to the cave. This plan by the City 
and later approval by the State of Tennes-
see was the impetus for dye tracing studies 
that delineated the Swamp Spring recharge 
area. Thankfully  the permit request to dis-
charge into Dry Creek was denied, following 
the evidence that the plan would damage 
the fragile ecosystem within the world class 
cave. 

There are multiple sink points in many of the 
valleys in the region, some are near the Pen-
nington-Bangor contact and others are at 
the Hartselle-Monteagle contact. Often times 
these swallets may drain to different karst 
systems even though they are in the same 
topographic valley. Such is the case with 
Cane Creek where the upper swallets drain 
east to the Cane Creek Spring/Crusher Hole 
system and the lower sink points feed the 
Swamp Spring system. 

The system which runs along the eastern 
portion of Cane Creek includes several major 
cave systems; Rice Cave (13.8 km/8.6 mi), 
Davis Tire Cave (2 km/ 1.2 mi), Camps Gulf 
Cave (12.6 km/7.8 mi), and Cueva Guapa 
Delnorte (6.4 km/4 mi). The most famous of 
these is Camps Gulf Cave, which has some 
of the largest rooms in the United States and 
is downstream of the eastern karst system. 

This system discharges at Cane Creek Spring, 
also known as Crusher Hole, located imme-
diately downstream of the confluence of 
Camps Gulf Branch with Cane Creek,  ap-
proximately 10.8 km (6.7 mi) upstream from 
Swamp Spring.

The western system which recharges Swamp 
Spring begins [largely] with Dry Creek which 
drains the uplands south of Spencer before 
dropping into a large gorge-like valley. A 
low base flow trace from a swallet (near the 
Pennington-Bangor contact) took approxi-
mately 22 days to reach the main stream in 
Rumbling Falls and an additional 10 days to 
reach Swamp Spring. During higher flows this 
travel time would likely be an order of mag-
nitude less (S. Jones, pers. Comm). Water 
was also traced to Rumbling Falls Cave from 
Black Rock River Cave-Windy River Cave sys-
tem along the western flank of Cane Creek, 
which drain lower swallets on Cane Creek as 
well as a side tributary, Indian Camp Branch. 
In addition to the major recharge contri-
butions of Dry Creek and Cane Creek, re-
charge also was contributed from McKeever 
Cave (305 m/1000 ft) and a large sinkhole, 
Turkey Cot Cove. These features appear to 
initially drain south, down dip, perched on 
the Hartselle Formation. At a point near or 
upstream of Rumbling Falls Cave, the flow 
breaches the Hartselle into the cave stream 
and flows north for 6.4 km (4 mi) through the 
large river trunk (Fig.12) toward base level, 
going against dip (or up dip). After flowing 
through Rumbling Falls the stream sumps and 
re-emerges in Swamp River Cave (6.4 km/4 
mi) before finally resurging at Swamp Spring. 
While the underground flowpath of the 
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stream from Dry Creek through Rumbling Falls 
Cave is not significantly longer (~11.6 km/ 7.2 
mi) than other similarly large karst systems, it is 
unique in that greater than 65% of the length 
can be humanly traversed, mostly in very 
large passage. 

To return to convention/Cookeville: 
-Follow TN-285 W to TN-111 N: 0.9 mile
-Follow TN-111 N to Cookeville: 25.8 miles

Figure 12. Large river passage in Rumbling Falls Cave in low flow conditions, a primary recharge contributor to the Swamp Spring system - Jim Fox
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Geology Field Trip

Sid Jones, PhD

Geology Field Trip Itinerary
Stop 1: Shoppes at Eagle Point (36.140091, 
-85.510344) 
This shopping center was built on a jurisdic-
tional wetland that was determined by the 
Tennessee Department of Environment and 
Conservation (TDEC) to be Tennessee Excep-
tional Waters. While depressional wetlands 
formed in sinkholes on the eastern Highland 
Rim of Tennessee are common, excep-
tional wetlands are rare in urban settings in 
Tennessee. After some consideration, TDEC 
authorized degradation of the wetland. The 
geologic setting is the St. Louis limestone; 
the wetland was drained internally by swal-
lets. The stormwater management plan for 
the shopping center included bio-retention 
basins to the north and south where water 
would be filtered through a “vegetated 
substrate into perforated underdrains.” This 
water would be recharged through 5 injec-
tion wells. However, after the swallets were 
covered, the injection wells were found not 
to work and the area experienced significant 
ponding of water. Stormwater was routed 
to an injection well to the south drilled into a 
former swallet

Dye tracing from swallets in the wetlands 
area showed that the area recharged Pi-
geon Roost Spring, a spring in the base of the 
St. Louis limestone. Discharge from this spring 

flows overland to join the larger stream from 
Ament Cave, forming the headwaters of 
Pigeon Roost Creek.
 
Stop 2: Ensor Sink Natural Area (36.150052, 
-85.506622) 
Ensor Sink Natural Area is a Cookeville city 
park that forms a buffer around the terminal 
swallets of Breedings Mill Branch, a drainage 
that conveys stormwater from about 800 
acres of Cookeville. There is a large amount 
of impermeable surface on this watershed. 
The Breedings Mill stream channel consists 
primarily of a concrete drainway engineered 
to convey up to approximately 1000 cubic 
feet per second of stormwater. The effects 
of recent development on the watershed 
have been offset by improvements in storm-
water management, but flooding in Ensor 
Sink remains common. Studies indicate that 
discharge through the swallets into the sub-
surface at Ensor can exceed 250 cubic feet 
per second when the sink floods.  

Since 2001, the flow out of Ensor Sink during 
floods seems to have increased slightly, as 
shown in the stage-discharge relationships 
in the figure below. This is probably due to 
the opening of a new large upstream swallet 
which can be seen from the picnic area of 
the park.   
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Forested wetlands and storm water swallet that were filled to construct the Shoppes
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The entrance to Tire-to-Spare Cave, near known caves such as Capshaw Cave and Ament Cave.  Numerous tires were discovered in the breakdown.
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Groundwater tracing confirmed that water 
entering swallets at Ensor Sink flowed to the 
stream in Tires-to-Spare Cave, which was 
discovered after a collapse of overlying soil 
and bedrock opened an entrance approxi-
mately one mile to the east of Ensor Sink. This 
hydrologic connection was suspected as 
soon as exploration of Tires-to-Spare revealed 
a shopping cart that was approximately one 
mile to the east of Ensor Sink. 
 
Stop 3: Ament Cave
Numerous karst features are found along the 
road before we get to Stop 3. The Canal, a 
surface water feature between the resur-
gence of the Capshaw Cave stream and a 
swallet into Ament Cave may also be ob-
served from the road. 

At this entrance to Ament Cave the Garrett 
Mill sandstone member of the Warsaw for-
mation, which forms the relatively insoluble 
base of the sinkhole plain around Cookev-
ille, is well exposed. The major caves under 
Cookeville, such as Capshaw and Ament, 
are formed in the underlying soluble lime-
stone, which can also be seen at this stop. 
Ament Cave is home to a maternity colony 
of bats and is consequently closed through 

the spring and summer months. 
Pigeon Roost Spring discharges from the 
base of the St. Louis Limestone and to the 
south is the Ament Cave resurgence in the 
Warsaw Formation.

Stop 4: Highway 111 Karst Collapse Feature 
(36.138862, -85.478332)
The road cut on the east side of Highway 
111 demonstrates that karst processes have 
been active here in the past. Many of the 
fractures created by the collapse have been 
filled with calcite. This cut exposes the Mon-
teagle Limestone, which is being quarried 
nearby. Paleoweathering in the Monteagle 
Limestone and at the contact of the Mon-
teagle with the overlying Hartselle formation 
is well documented in the region. Some who 
have examined this outcrop believe they see 
evidence of geologic structure in addition to 
the collapse feature.

Turn left and travel south on Highway 111 for 
14.4 miles and exit to Highway 70 W. Then 
turn left on 70 and drive into Sparta.  Rest 
Stop in Sparta, probably at South Carter Park 
by the Calfkiller River. 

Shopping cart basket that apparently washed into Ensor Sink and was 
caught in breakdown in Tire-to-Spare Cave

Sinkhole drainage rates computed for storms over a decade of study.
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Road cuts along Highway 70 near 
the bridge, across the Calfkiller 
River, are in the lower half of the 
St. Louis Limestone. Outcrops in 
the parking lot area behind the 
store (northeast of the bridge) 
are not visible from the road or 
park, but shale facies and chert 
rich layers can be seen,. These 
demonstrate the variation in lithol-
ogy that effects dissolution in the 
St. Louis, resulting in the base of 
some major caves being perched 
on these layers rather than pene-
trating to the top of the Warsaw 
Formation.

Follow Highway 70 from High-
way 111 for seven miles through 
Sparta and up the Cumberland 
Plateau escarpment. This will take 
you through the Monteagle Lime-
stone, across the wide Hartselle 
bench, through the Bangor Lime-
stone, Pennington Formation, and 
Pennsylvanian age rocks. Turn left 
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into the parking lot at Sunset Rock.  

Stop 5: Sunset Rock (35.928922, -85.382374)
Prior to straightening of Highway 70, Sun-
set Rock was a bluff in the Sewanee Con-
glomerate. The Sewanee is a quartz pebble 
conglomerate or sandstone in much of the 
region and is mined extensively for sand at 
Sand Springs near Monterey, TN. The rocks 
around Sunset Rock are lower Pennsylva-
nian and include conglomerates, sandstone, 
shales, and thin coal beds. Channel cuts into 
the shale underlying the Sewanee are visible 
in the road cuts. 

Roadcuts along highway 70 offer exposures 
of several geologic formations. Starting up 
the escarpment from Sparta, the Monteagle 
Limestone, the host formation of Tennessee’s 
largest caves, is exposed almost continu-
ously along the highway. Blue Spring Cave, 
Tennessee’s longest mapped cave at over 
40 miles, is in the Calfkiller Valley below, just 
a few miles to the north of the Sunset Rock 
parking area. There are a good many expo-
sures of the Hartselle Formation, which, in this 
area, is primarily a fine-grained sandstone. 
This erosionally resistant unit is responsible for 
the relatively flat plateau outlier crossed en 
route to Sunset Rock. There are several pits 
formed near the contact of the Monteagle 
Limestone with the Hartselle, such as the ap-
proximately 200 foot deep Sparta Sod Hole. 
Across from the solid waste convenience 
center is an excellent exposure of the up-
per marine limestone unit of the Pennington 
Formation, which marks the upper limit of 
Mississippian age rocks. While the Pennington 
is better known as a unit of red and green 
shales, there are Pennington caves, such as 

Lockwood Cave on the upper reaches of 
the Caney Fork River, with mapped length 
exceeding three miles.  
 
Above the Pennington and below the Se-
wanee, the Pennsylvanian formations are 
primarily shale rich units. The Warren Point 
Sandstone, which commonly forms distinct 
sandstone bluffs similar to those seen in the 
Sewanee Conglomerate at Sunset Rock 
throughout the region, is less prominent here. 

The view from the parking lot affords an 
excellent view of much of the Falling Water 
River and Calfkiller River watersheds, two 
tributaries of the Caney Fork River that pri-
marily drain karst areas on the western es-
carpment of the Cumberland Plateau. Both 
have headwaters near Monterey, but geo-
morphology suggests that the Calfkiller head-
waters may have cut into the plateau earlier 
than the headwaters of Falling Water River. 
Tracing and water quality data have shown 
that the base flow of Falling Water River sinks 
at the contact of the Hartselle Formation with 
the Monteagle Limestone and flows south 
under Mississippian and Pennsylvanian strata 
to the Calfkiller basin. The tracing work was 
initiated about twenty years ago because 
of water quality problems at the Monterey 
sewage treatment plant. On the way to its 
resurgence at Twenty Springs on the Calfkill-
er River, the base flow of Falling Water River 
and Monterey’s treatment plant effluent 
flows through the aptly named Yellow River 
in China Cave. Fortunately, improvements 
to wastewater treatment at Monterey have 
resulted in better water quality in the head-
waters of these streams. 
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(Above) China Cave map. Some of the mapped course of the Yellow River lies 
under clastics near the caprock.

(Left) The baseflow of Falling Water River is diverted to Twenty Springs on the 
Calfkiller River. The effluent from the Monterey wastewater plant follows a diver-
gent and complex path through the upper limestone unit of the Pennington forma-
tion and the Bangor limestone. Red lines indicate inferred subsurface flow paths for 
the effluent, while blue lines indicate flow on the surface.

Stop 6: Rockhouse Road Cave
Rockhouse Road Cave is developed in the Mon-
teagle Limestone just below the contact with the 
Hartselle Formation. The cave has three entrances. 
Look for the ripple marks in the Hartselle in the cave 
roof.

Up next you’ll see the Sparta Country Club’s golf 
course is developed above the St. Louis Limestone 
sinkhole plain. Take Lester Flatt Road. After anoth-
er 2.2 miles, Lester Flatt Road will terminate at Lost 
Creek Road. Turn left on Lost Creek Road and 
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follow it for 5.1 miles to White’s Cave Road. 
Turn into Lost Creek State Natural Area park-
ing lot after 2.8 miles. 

Stop 7: Lost Creek Cave and Waterfall 
(35.841042, -85.361030) 
The Lost Creek area was the first in Tennessee 
where groundwater tracing was extensive-
ly used to delineate subsurface flow paths. 
Beginning in the early 1970s, Nicholas Craw-
ford began to conduct tracing and study 
karst features in this portion of the Caney 
Fork River watershed. Information gathered 
from these studies contributed to Crawford’s 
conceptual model of karst development and 
landscape evolution on the Cumberland 
Plateau escarpment. Many more caves have 
been explored and added to the Tennessee 
Cave Survey since Crawford’s work and dye 
tracing has been conducted in watersheds 
to the north and south along the escarp-
ment, but Crawford’s observations and con-
cepts continue to provide the foundation 
for understanding the major controls on karst 
development in the region. 

Lost Creek sinks at a swallet that is not quite 
visible from White’s Creek Road about a half 
mile from the Lost Creek Cave sinkhole. The 
stream resurfaces at a cave in the Bangor 
Limestone, flows over the Hartselle sand-
stone, and drops in a forty foot waterfall 
into the Monteagle Limestone. The water 
sinks again at the base of the waterfall and 
creates another in Lost Creek Cave. At high 
flow, some of the water runs overland into 
the large entrance of Lost Creek Cave in the 
Monteagle Limestone. Lost Creek is also a 
stop on the Hydrogeology Field Trip, and the 
karst features there are described in more 

detail in that guide. 

Return to Lost Creek Road and turn right. 
Follow the road for 1 mile to Dog Cove.  The 
Wallace Homestead, now owned by Tennes-
see State Parks, will be our lunch stop. 

Stop 8: Wallace Homestead and Dog Cove 
(35.872310, -85.348287) 
The headwaters of Lost Creek flow off the 
clastic rocks of the Cumberland Plateau into 
Dog Cove. These waters contribute to the 
flow seen in the waterfall at Lost Creek State 
Natural Area, but tracing has shown that 
some of the water also flows under the Penn-
sylvanian caprock through the Bangor Lime-
stone to Virgin Falls. 

Retrace the route to White’s Cave Road and 
turn left. Pass Lost Creek Natural Area and 
Big Bottom Wildlife Management Area. Cross 
the Caney Fork River at the Dodson Bridge 
upstream of “the pools,” the resurgence for 
water entering Lost Creek Cave. The bridge 
is about a mile past the gate to Big Bottom 
WMA and about 5.6 miles from Dog Cove. 
Continue from the bridge past Fraser’s Chap-
el church on Big Bottom Road and turn left 
on Hickory Valley Road about 1.4 miles from 
the Dodson Bridge (before crossing the 
Caney Fork a second time). Follow Hickory 
Valley Road for 1.7 miles to Highway 285, 
crossing Cane Creek just 0.1 miles before the 
intersection. Turn right on Highway 285 and 
travel west for a mile. Below the curve in the 
highway is Swamp Spring. 

Stop 9: Swamp Spring (35.802320, -85.444399) 
Swamp Spring is the resurgence for the 
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Swamp River in nearby Swamp River Cave. 
Tracing has confirmed that Swamp River is 
the downstream end of the Rumble River 
in Rumbling Falls Cave, and is recharged 
by water sinking in both Dry Fork and Cane 
Creek. The subsurface flow path from Dry 
Fork in base flow conditions is over 6 miles 
long and breaches the Hartselle Formation. 
Stage measurements are now being made 
at the spring, which is likely to be one of the 
largest in the state despite a baseflow that 
is often less than ten cubic feet per second. 
This is a stop for the Hydrogeology Trip, and 
more information is given in the field guide 
for that trip.   

Return east on Highway 285 and travel east 
and south for 5.6 miles on 285 to the bridge 
over Cane Creek.  After another 0.1 mile turn 
into the access area for Crusher Hole. 

Stop 10: Crusher Hole and Cane Creek Spring 
(35.754825, -85.390936) 
Cane Creek Spring flows into Crusher Hole, 
contributing most of the base flow to Cane 
Creek above the confluence of Cane Creek 
with Swamp Spring. The spring is recharged 
by headwaters of Cane Creek as well as the 
Camps Gulf Branch drainage. Water that 
sinks in the eastern portion of the Cane Creek 
watershed along the northern and eastern 
slopes of Cane Creek gorge flows to Cane 
Creek Spring. Tracing revealed that some 
water sinking along the south side of Cane 
Creek is pirated from the Cane Creek drain-
age to the south through the Windy River 
Cave stream to Rumbling Falls Cave and 
Swamp Spring. The subsurface manifestation 
of Cane Creek is accessible in Camps Gulf 
Cave, a multi-mile cave system with several 

large rooms, the largest of which is among 
the largest cave rooms in the United States. 

Continue to travel east and south on High-
way 285. Only 0.1 miles from the access to 
Crusher Hole is the parking area for access 
to the trail leading to Camps Gulf Cave. 
Travel another 0.6 miles to the intersection of 
Highway 285 with Highway 30 and turn right, 
crossing the bridge over Cane Creek and 
following Highway 30 out of Cane Creek 
gorge. The Monteagle Limestone is well 
exposed in road cuts. There is a an aban-
doned quarry in the Bangor Limestone on 
the right at about 1.3 miles, and a pull-off 
where Pennsylvanian units are exposed af-
ter another 1.4  miles. Here beds deformed 
by the Cumberland Plateau overthrust fault 
are visible.    

Stop 11: Cumberland Plateau Overthrust 
Fault (35.7324 -085.4249) 
Roadcuts along Highway 30, east of Spen-
cer, expose rocks from middle Mississippian 
age to early Pennsylvanian age. Mississip-
pian limestones in the Monteagle, Bangor, 
and Pennington Formation are easily iden-
tified. The Hartselle Formation that lies be-
tween the Monteagle and Bangor forma-
tions forms the top of many Cumberland 
Plateau outliers (like the one we saw on 
Highway 70 near the Rockhouse area) and 
the floor of karst valleys (like Dog Cove); it is 
typically reduced in extent in the Spencer 
area to a prominent bench on the slopes 
of the coves and gorges that dissect the 
plateau escarpment. 

The Geologic Map of the Spencer Quad-
rangle (mapped by Robert Milici 
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(Above) Swamp Spring during low flow.
 
(Left) Swamp Spring in normal winter base flow.

(Below) Cane Creek Spring flowing into Crusher Hole. 

and published by the state of Tennessee Divi-
sion of Geology in 1969) reports a thickness of 
over 200 feet of Monteagle and 140 feet to 
200 feet of Bangor. Both of the major lime-
stone units are described as commonly oo-
litic or bioclastic, but thicker beds are more 

common in the Monteagle. In the Spencer 
area, there are a number of limestone inter-
beds in the predominantly shale units of the 
Pennington Formation that are thick enough 
to support karst development.  
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The Pennsylvanian Raccoon Mountain For-
mation lies unconformably above the Pen-
nington Formation along Highway 30. De-
formation due to thrust faulting in the shale 
and coal units of the Raccoon Mountain 
Formation is evident in roadcuts. The sand-
stone and conglomerate units in the Warren 
Point Sandstone, which intertongues with the 
upper part of the Raccoon Mountain Forma-
tion, are better exposed than along Highway 
70. Plant fossils are relatively common in the 
Pennsylvanian formations. 

Follow Highway 30 into the town of Spencer. 
From the intersection of Highway 30 with 
Highway 111, continue on Highway 30 for 9.8 
miles to Rocky River Road. A quarry in the 
Bangor Limestone may be seen after a dis-
tance of about 5 miles. Turn right onto Rocky 
River Road and pull off at the next intersec-
tion. To the left is a steep sided sinkhole. 

Stop 12: Rocky River Cave
Various grottoes and cave conservation or-
ganizations have made significant efforts to 
clean up this sinkhole and cave. Large items 
of trash have been hoisted out of the sink-
hole. Currently an attempt to produce hydro-
electric power is underway within the cave.

Proceed to Goodbar Road. Travel 2.6 miles 
to U. S. Highway 70 East (also Highway 1) and 
turn right. After going 1.5 miles  north, turn 
left onto state Highway 136 North and travel 
1.2 miles into the town of Rock Island. At the 
intersection turn left onto state Highway 287 
South. After following Highway 287 two miles, 
cross the Collins River at its confluence with 
the Caney Fork River. After another mile, turn 
right into the parking lot where you can look 

upstream toward Great Falls Dam and down-
stream toward Twin Falls. 
 
Stop 13: Great Falls Dam and Twin Falls at 
Rock Island State Park (35.807967, -85.633214) 
Great Falls Dam was built immediately up-
stream of Great Falls on the Caney Fork 
River. The geologic setting is the Fort Payne 
Formation, just below the Warsaw Formation. 
The many waterfalls on the Highland Rim 
Escarpment are in the Fort Payne Formation, 
which contains a number of resistant chert 
layers, and stratigraphically overlies the less 
resistant Chattanooga Shale. The Fort Payne 
Formation at Rock Island also has extensive 
limestone, and many karst features were 
encountered during construction of Great 
Falls dam and the penstock that was bored 
through the narrow ridge between the Collins 
River arm of Great Falls Lake and the Caney 
Fork River below the dam. Efforts were made 
to plug leaks during construction, but reac-
tivation of karst flowpaths from the lakeside 
of the narrow peninsula between the Col-
lins and the Caney Fork resulted in Twin Falls 
that  emerge from the Fort Payne bluff and 
cascade into the Caney Fork River. Check 
Tennessee Department of Environment and 
Conservation state park websites for more in-
formation on the main waterfalls in the area.

Sid Jones
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