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Welcome from the Editor 

Welcome to Lake City; rlorida and the 2008 National Speleological Society Convention! This 
guidebook represents the capstone of my tenure in Florida. Monday, August 11 th is not only the 
opening of this first-ever NSS Convention in Florida; it is also the start date of my new position at 
Western Kentucky Cniversity. As the Friday banquet winds down, I will prepare to travel northbound 
on 1-75, a stretch of road I have less frequently traveled these past two years. 

Florida, despite being hot, humid, and flat, has been good to me in many ways. During these past 
six years I have met many life-long friends, earned my PhD in Geology, secured gainful employment 
with the C.S. Geological Survey, and participated in some fantastic caving. I will fondly remember my 
Florida experience the rest of my life. 

We are glad that you have joined us here in Florida in 2008. We have a great week planned. You 
can listen to talks at technical sessions, relax at the beach, canoe lazy rivers or even whitewater rapids, 
float along crystal-clear spring waters in an inter tube, mountainbike, or even visit our renowned theme 
parks. For those inclined to spend your time underground, know that Florida abounds with caves, both 
above and below water. I hope that this guidebook gives a good overview of these caves including 
aspects of exploration, cultural significance, and scientific study. 

Many in the world caving community are familiar with the incredible cave diving throughout 
Florida, and this year we are proud that, for the first time, we will incorporate the Cave Diving Section 
as an integral part of this NSS Convention. Even if you are not a cave diver, a visit to the surface 
above these underwater caves can be an ethereal experience. I am grateful for Michael Poucher for 
soliciting and writing articles on several of Florida's spectacular underwater caves for this guidebook. 

The caves above water, my specialty since I have yet to grow gills, are diverse and can be quite 
challenging. We have highlighted some of these caves in this guidebook and hope that you have a 
chance to visit a few while you are here. You can crawl though thousands of feet of tight passage 
in Warren Cave, dive into blue water from ledges in Briar Cave, gaze at ice-like calcite formations in 
Climax Cave or Glory Hole, or rappel into a large room at Dead Man's Drop. lowe a special thanks to 
Albert Krause, Allen Mosler, and Tom Turner for their work on the articles on dry caves. 

There are, of course, many others that deserve recognition as part of the guidebook team. 
• Paul Aughey began as the guidebook editor, and he was a very capable editor. Cnfortunately, he 

chose to step aside to plan his wedding. I wish Paul the best of luck. 
• Becky Dettorre has been a Godsend. She has meticulously copy edited articles over several 

months. Without her help, I am not sure this guidebook would have been finished on time. 
• Wm Shrewsbury and Buford Pruitt have assisted me greatly during the printing process and by 

providing input at each step of the way . 
• Each of the contributing authors, photographers, and cartographers spent valuable personal 

time and provided me with excellent quality work. 

I would like to dedicate this guidebook to the memory oj my father, Leland rlorea. 
(April9, 1919 - April 2, 2008) 

Lee J Florea, NSS 31909 R1" FE 
Hollywood, FlO/ida 
Mcry 2008 
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Joel Tower enters Little River Cave (photo by Wes Skiles). 
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Welcome to Florida! 

Buford Pruitt, Jr., 1\55 11920 RL 
Chair, N55 2008 Convention Committee 

This convention has been six years in the 
making. When I first broached the concept 
with a few Florida cavers in 2002, it met with 
skepticism - "It's too hot in Florida, there aren't 
enough caves here, and not enough people will 
volunteer to work on it," they replied. 

A year later, the NSS AVP, Tom Lera, and 
President Scott Fee asked me, "When is Florida 
going to host an NSS convention?" I began 
discussing it again, and this time there was a 
litde more enthusiasm, so I held a convention 
kickoff meeting. Lo and behold, over 20 people 
attended. An internet forum was established and 
within a month there were almost 40 people 
signed up. Well, so much for "not enough people 
will volunteer." 

The Florida Cave Survey was getting re
established at about that time, and soon we had 
documented over 1000 caves in Florida. So much 
for "there aren't enough caves here." 

As for the heat? Well, it's hot nearly 
everywhere in the U.S. in summertime. Many 
previous conventions had been hot or rainy yet 
people came anyway. Why? To see old friends, 
hear about the latest expeditions, participate in 
scientific sessions, shop for the latest gear, visit 
a part of this land they had not seen before, 
participate in the administration of the society, 
and go caving in yet another state. 

This 2008 convention is all that and more, 
because in addition to the usual and new 
convention activities, the convention is being 
held in conjunction with a cave diving mini
workshop. Conceived by Michael Poucher and 
chaired by Shirley Kasser, its theme is about how 
cave diving evolved from dry caving. 

The Cave Diving Section (CDS) is now the 
largest section of the NSS, and the majority of 
US cave divers live in Florida. Nonetheless, many 
cave divers have never attended a convention due 
to its predominant attention on dry caving, so it 
is thought that holding the two events together 

will encourage more cave divers to explore the 
dry realm and vice versa. Certainly, this cross
fertilization will benefit all CS cavers. 

Of course, there are the usual national 
and international exploration sessions, and the 
geology and geography session, but in addition, 
this year Art Palmer and Lee Florea are hosting 
the Symposium on Research and Exploration in 
Florida Caves. Although Florida was the nation's 
birthplace for cave diving over 50 years ago, 
there are still numerous underwater caves here 
where known passage can be extended and first 
descents are still commonly done. 

Likewise, recent dry caving discoveries in 
the Brooksville Ridge and the Ocala Hills have 
revealed caves with outstanding speleothems, 
extensive horizontal bedding plane mazes, 
and possibly a new longest Florida cave. The 
Geology Department at the Cniversity of South 
Florida has several projects studying speleothems 
to document ancient climate changes. It is no 
wonder that many Florida cavers do both cave 
diving and dry caving. It is an exciting time to be 
a caver in Florida, and we hope you will come 
away as enthused about Florida caving potential 
as we old-timers are. 

There are a number of opportunities for you 
to enjoy Florida caves while visiting the Sunshine 
State. There is a pre-convention dry caving camp 
in Jackson County highlighting the Panhandle's 
beautiful, formation-packed caves and a pre
convention cave diving camp focusing on the 
Suwannee Valley spring caves. Day trips to cave 
diving and dry caving sites will occur during 
the convention week. Discovery Dives will be 
available to certified open water divers who might 
like to try cavern diving. Two of the NSS's nature 
preserves, Warrens Cave and Mill Creek Sink, will 
both be open to cavers and qualified cave divers, 
respectively. Plus, two underwater caves owned 
by the CDS, Cathedral and Cow Spring, will be 
open to attendees. 
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Perhaps you might like to VISIt some of 
Florida's tourist attractions like Disney World, 
Busch Gardens or Fairchild Tropical Garden. 
Or you can rent a canoe in the town of Crystal 
River and paddle amongst manatees. You can 
cast bait at fish in the Gulf of :Mexico or one of 
our freshwater lakes. And the wolves among you 
can enjoy the nightlife at Tampa's Ybor City or 
ivliami's South Beach. 

My favorite non-caving summertime activity 
is to paddle our North Florida rivers like the 
Santa Fe, Waccasassa, Suwannee, Alapaha, and 
Withlacoochees (we are blessed with two of 
them). There are numerous canoe and kayak 
rental concessions along our rivers where you 
can paddle locally or get shuttle service. 

These attractions barely scratch the surface 
of what North Florida has to offer its guests. 
Everywhere you turn there's a state park you can 
walk trails or do some birdwatching. The state's 
coastline is lined with excellent beaches. There 
are tropical coral reefs in South Horida. And on 
and on ... So take advantage of these resources 
and enjoy the finest caves and other attractions 
that Florida has to offer. 

At last count there were over 80 volunteers 
signed up to manage or assist with the 2008 
convention! Wow! They fall into two groups that 
can be called perennial and local volunteers. 

Perennial volunteers have specific expertise 
and graciously offer their time and skills to 
accomplish specific tasks year after year. It 
takes a special commitment to manage the 
Junior Speleological Society, put on the multi
media photo salon presentation, and maintain 
consistently high standards in the arts salons. 
Several of the half- and full-day sessions are led 
by perennials, resulting in professionalism and 
consistency. These activities could not be all that 
they are absent dedicated stalwarts. 

Likewise, I am impressed by the imagination 
and stick-to-it-ivness exhibited by local staff. 
Many of these newbies have never attended 
convention, so they had to learn their jobs from 
scratch. You gotta admire people who have to 
re-invent wheels, and then re-invent them again 
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better. The local volunteers come from all four of 
the state's grottos plus the CDS, truly a statewide 
effort. 

Although I cannot list every volunteer here, I 
would like to single out a few special contributors 
to the convention. First, Marianne Gamble 
signed on as the Vice-Chair at a time when my 
enthusiasm and energy level were flagging, and 
she carried the convention for many months 
virtually by herself. 

When her time available for the convention 
lessened, Wm Shrewsbury stepped in and 
replaced her as Vice-Chair. Wm's previous 
experience as Chairman of the 1998 convention 
proved invaluable, as he was able to cut through 
indecision and was successful in relieving me 
from day-to-day management of staff. 

Jay Landt accepted the responsibility for 
Programs from the outset, employing his 
organizational skills and giving me great comfort 
in the quiet, steady progress of the Program 
staff. 

Paul Aughey initiated Publications, getting it 
organized, acting as the first guidebook editor, 
establishing the contents of the guidebook, 
persuading potential authors to take keyboard 
in hand, interviewing printers and coordinating 
\vith Tom Rea (convention guidebook guru) . 
Then, when Paul had to resign, Lee Florea and 
Rebecca Dettorre took up the baton and saw the 
guidebook through to completion. 

Knowing tha t managing the conven tion's cave 
diving activities were beyond the usual for an NSS 
convention, Kelly Jessop volunteered to manage 
these numerous and unusual responsibilities. 
He did all that while simultaneously being the 
Chairman of the CDS. 

Sue Kettles agreed to be our treasurer when 
we bid for the 2006 convention, and then took 
on the registration chair for 2008. Working with 
Dave Lizdas, our webmaster, Sue spent a lot of 
time setting up registration using relatively new 
software. Although Sue lives in North Carolina, 
she "attended" more staff meetings than almost 
anyone else via telephone hookup. 

Bill Rotella readily accepted the job of 



convention treasurer when approached, has 
instituted a number of checks and balances into 
our financial system, has worked tirelessly on the 
budget, and just may become an NSS secretary / 
treasurer one day. 

I thank several Lake City community leaders. 
Lee Ann Hires brought the facilities of Lake City 
to our attention when venues in other locales fell 
through . .Michael McKee and President Charles 
Hall of Lake City Community College welcomed 
us enthusiastically from Day One, often having 
to bend over backwards on the fine details to 
make their session venues viable. 

Steve Briscoe and Linda Dowling were 
especially eager to have us use their rodeo arena 
and campground, as ours would be the first big, 
non-local event ever held there. Steve and Linda 
were very cooperative during the negotiation 
process, and in one way or another figured out 
how to let us have everything we needed at the 
campground. 

Terrence Huddleston, principal of Columbia 
High School where we will hold the photo salon, 
made it extremely easy for us to reserve his 
facility. Michael Milliken was equally cooperative 
with our requests for the use of county school 
bus shuttles and the school board's swimming 
pool. 

Harvey Campbell and Paula Lord gave us able 
assistance with state and local tourist grants and 
locating various local resources. Their knowledge 
of local people and places proved invaluable on 
those devilish details that can make or break a 

convention. 

I want to thank especially Steve Ormeroid, 
the AVP when the Florida bid was accepted. I 
have known Steve for several decades, have 
watched him from the sidelines all that time as he 
provided leadership as a CDS Board member and 
officer, the master of ceremonies at numerous 
CDS Workshops, and more recently as an NSS 
AVP. He was an early and enthusiastic supporter 
of holding a CDS workshop in conjunction with 
the Florida convention. Steve has truly given 
outstanding service to the CDS over the years 
and a lot of moral support the last several years 
to this convention's Chair. 

I have only recently begun to get to know Ray 
Keeler, the society's current AVP. He allows us 
free rein on the convention and provides steady, 
solid support whenever we have needed it. And 
we have needed it. 

Lastly, I want to thank Carol Tiderman 
for serving for many years as the Convention 
Coordinator. Carol maintains the convention 
manual, travels around the country to review 
upcoming convention bid venues and interview 
local staff, hosts convention planning and 
critiquing sessions, and is always available 
to provide guidance and continuity to local 
convention staff. 

I have been so lucky to have these fine people 
and an army of other determined volunteers 
working beside and ahead of me on this 
convention. I stand on the shoulders of giants, 
and I thank them all. 
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Bruce Brewer 
1969-2003 

Sarah Cervone) NSS 53618 

The southeastern caving community endured 
a great loss in July, 2003, when underground 
photographer Bruce Brewer tragically drowned 
while guiding a group of ecologists into Climax 
Cave in southern Georgia. 

A professor of photojournalism at Florida A&M 
Lniversity and a freelance journalist, Brewer used his 
unique gifts as a photographer and writer to bring the 
world of the underground to the surface. Cave-related 
articles and images produced by Brewer graced the 
pages of numerous publications including the ~SS 
News and 2003 Ylembers manual, as well as nation
wide periodicals such as Alaska and Sierra magazines. 

Through journalism, Brewer sought to alert the 
public about endangered karst systems such as those 
located in the Tongass ~ational Forest in southeastern 
Alaska. Primarily a TAG caver, Brewer flew across 
the country for four consecutive summers to work 
with members of the Glacier Grotto and the Tongass 
Cave Project, as both groups struggled to locate and 
protect karst features threatened by clearcut logging 
in the National Forest. His April 2003 article in Sierra 
magazine, "Lnderneath Alaska," alerted a nation of 
conservationists to the world hidden beneath Alaska's 
threatened rainforests. The informative article appealed 
to the mainstream public and included a photographic 
glimpse of the fantastic caves that lie in the path of 
loggers seeking timber from Kosciusko Island. 

Brewer's extraordinary photos captured the 
unique beauty of the underground and his articles 
about tropical caves in Puerto Rico, lava tubes in 
Hawaii, dry caves in Arizona, spacious chambers in 
TAG, and dazzling helictites in florida enamored 
cavers and surface dwellers alike. Yet, it was his 
dedication towards the conservation and restoration 
of cave systems near his hometown in Tallahassee 
that prompted the Southeastern Cave Conservancy to 
recognize Brewer's achievements and award him the 
'John Van Swearingen N Stewardship Award" only 
three months after his death. 

Brewer led the restoration project of southern 
Georgia's Glory Hole Cave after the unique formations 
throughout the cave system were marred by spray
painting vandals. Brewer also directed his attention 
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to Climax Cave, which was managed by Brewer, and 
he worked to recruit volunteers to assist in restoring 
the cave system after silt and sediments washed in by 
hurricane flooding nearly sealed the passage. 

Brewer was serious about the conservation and 
protection of karst and an accomplished caver who 
paid close attention to detail and safety. However, his 
earnest determination to get the job done was often 
peppered with spurts of comic relief and practical 
jokes. His boy-like enthusiasm and quirky sense of 
humor expressed during cave trips reminded fellow 
cavers that Brewer's drive for karst conservation was 
fueled by his enjoyment and love for the underground. 

His zeal for karst was obvious, as Brewer never 
hesitated to share a fresh passion for caving with others, 
despite his ripening experiences in caves throughout 
North America. As the president of the Flint River 
Grotto based in Tallahassee, he often led new or less 
experienced cavers on guided tours through caves in 
Florida, Tennessee, Alabama, and Georgia. Brewer 
never passed the opportunity to show a cave he had 
visited a hundred times before, or to offer guidance to 
budding cavers. He generously lent his personal gear 
and shot amazing portraits of his friends enjoying 
the underground. Brewer's gifts to fellow members 
of the caving community and his efforts toward the 
conservation of karst were immense. His death has left 
an enormous void for those who knew him. 

Today, several members of the Florida, Tennessee, 
and Georgia caving communities are working to 
carry out conservation projects previously managed 
by Brewer and establishing memorials in his honor. 
Dogwood City Grotto is continuing the restoration 
of Glory Hole Cave. The Flint River Grotto is raising 
funds to install a cave gate in Climax Cave. Members of 
the Florida Speleological Society plan to support cave 
protection in the Tongass. In addition, Brewer's family 
has established an educational scholarship in his name 
for aspiring photojournalism students at Florida A&M, 
and the Tennessee Central Basin Grotto has purchased 
a plot with the Southeastern Cave Conservancy's Snail 
Shell Cave in memory of Brewer. Although the caving 
community has lost a valued friend, Bruce Brewer's 
inspiration remains with us all. 
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CCRIOSITIES 

Flon'da is, itse(f, a natural curiosity. It is a curiouslY shaped and curiouslY formed terminal appendage to the 
great Cnited States. Not absolutelY a sand bank, as alledged ~ Mr. Seagrove, but a calcareous fragment of 
the Appalachian mountain, clothed with some sterile sand banks, some rich van'egated clqy banks, and some 
beautiful coralines. It is traversed, also, ~ mat!) beautiful streams and lakes, but some of them have a curious 
fanf)'for traversing a considerable part of their course under ground. It is common to observe pleasant streams 
of sweet limpid }vater plunge headlong into some wild cavern and disappear altogether. It is equallY common to 
see navigable streams jet forth from the earth with all their inhabitants of fish, turtles) and alligators. 

From - TlJe Territory of Honda, by John Lee Williams. New York A. T. Goodrice 1837, p. 146. 

Figure 1.1. Afree diver ascends from Devils Rar spring -Jill Heinerth - www.IntoThePlanet.com 
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A History of Lake City 

Clara 0 'Leary and Buford Pruitt, ] r. 

In 1817, a Seminole Chief named Halpatter 
Tustennuggee, which means Chief Alligator, 
founded the town now known as Lake City. He 
named it i\lpata Telophka, or Alligator Town, 
after himself. Chief Alligator spoke English and 
mingled with the earlier settlers and by 1824, 
several white settlers had moved into the village 
of Alligator. 

The Chief and his tribe were forced to 
sign a treaty in which they agreed to relocate 
further south near Ocala. This embittered Chief 
Alligator, who then commanded several raids on 
the settlers. After cruel confrontations, the Chief 
was transported to Arkansas along with most 
other Seminole Indians from Florida. 

By 1830, a census showed that many settlers 
were taking root in Alligator. Their names are 
engraved on the tombstones in a number of old 
cemeteries in the area. Some of the older families 
in the area are direct descendants of those first 
settlers. 

By 1832, what is today's Columbia County 
was part of the original Alachua County, with the 
town of Alligator as the county seat. Columbia 
County then separated and became Florida's 
16th county, originally including the present 
areas of Suwannee, Branford, Baker, and l:nion 
Counties. 

Lake City'S first post office was established 
in 1833 with John W Roberts as postmaster. It 
wasn't until December 14, 1858, that another 
name was chosen for Alligator Town -- Lake 
City. The name was changed when the Mayor's 
wife refused to hang her lace curtains in a town 
named Alligator. Mrs. Elex Young and Col. 
Robert Brown, Columbia County representative, 
introduced the bill. The city was incorporated as 
Lake City on January 15, 1859. 

Lake City became an important railroad hub 
in the early 20th century. Agricultural products of 
the area included tobacco, corn, peanuts, cotton, 
melons, and other fruits and vegetables. 
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Columbia County's population has doubled 
within the last 10 years, while North Florida 
has become the fastest growing part of Florida. 
Lake City now has three hospitals and over 2,000 
hotel rooms. It has numerous national and local 
eateries and two golf courses. Its local newspaper 
is the Lake City Reporter. With Lake City as the 
County's economic and governmental center, 
major changes occur frequently, however, Lake 
City is still cherished as a small community in its 
charm and manners. 

Within the last two years, Lake City has added 
a new post office, new court house, expanded 
its county jail, and is currently expanding 
Shands Hospital, a medical center new to Lake 
City which is associated with the research and 
teaching hospital at the University of Florida. 
Lake City has a Super Wal-Mart, a Home Deport, 
Lowe's, and several large retail clothing chains. 
New construction is continually expanding the 
city by leaps and bounds. 

Today, the Lake City Columbia County 
Chamber of Commerce occupies a historic home 
at 162 South Marion Avenue. The Columbia 
County Historical Museum is located at 157 SE 
Hernando Avenue. 

In November 1993, the Lake Isabella Historic 
Residential District was added to the National 
Registry. This district is roughly bounded on 
the east side by Church Street, on the west by 
Columbia Street, to the north by Duval Street, 
and on the south by Baya Avenue. 

The downtown area has been restored to 
its historic and traditional character. In June of 
1994, the Lake City Historic Commercial District 
was added to the National Registry. This district 
is roughly bounded by Railroad Street, Hernando 
i\venue, Duval Street, and Columbia Avenue; 
it includes the entire North Marion Avenue 
business district. 

On February 20, 1864, the largest Florida 
battle of the American Civil War, the Battle of 
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Olustee, was fought in a pine forest near Olustee, 
which is near Lake City. YIore than 10,000 cavalry, 
infantry, and artillery troops were involved. The 5-
hour battle ended with 2,807 casualties. The Cnion 
troops retreated to Jacksonville until the war ended 
just 14 months later. Three CS. Colored Troops 
took part in the battle, including the now famous 
54th Massachusetts Volunteer Infantry. 

In 1912, when many living Civil War veterans 
still attended reunions, the battlefield became the 
State's first historic site. Olustee Battlefield has 
a visitor center with historical information and 
artifacts. A Civil War Expo takes place in late 
summer. Visitors can enjoy a meal at the picnic 
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area or take a walk along a mile-long trail that 
has interpretive signs describing the events of 
the battle. The Olustee Battlefield is located two 
miles east of Olustee on CS. 90. 

Every February, the Battle of Olustee re
enactmentis held outside of Lake City in Columbia 
County in the middle of the Osceola National 
Forest. Beginning on Friday, it is accompanied 
by a weekend full of festivities, which includes a 
parade and a huge downtown craft show. The re
enactment ends on Sunday afternoon. Scenes for 
Civil War movies, including the 1989 movie Glory, 
have been filmed during the reenactments. 

Figure 1.2. Manuel Beers stands before the Letchworth-Love Mound near Tallahassee. This archaeological 
site is the tallest Native American cen·monial structure in Horida (photo by Alan Cressler). 
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HumanUse of Caves in Florida 

Paul C. Attghey, I\~SS 32120 

Introduction 
Human groups have utilized Florida's caves 

and karst features for a variety of activities 
ranging from early Paleoindian kill sites dating to 
as early as 8,000 to 10,000 years ago to bomb 
shelters during the "red scares" of the 1950s and 
1960s. This paper focuses on the cultural use of 
dry caves in Florida. Other karst features such as 
springs, spring runs, rock shelters, chert outcrops, 
and solution pipes supplement this discussion. 

Human Cave Use in the Southeast: 
A Brief Overview 

The cultural use of caves appears to be closely 
tied to the functional advantages of the cave 
environment and the spiritual role that caves play 
within many human groups. In functional terms, 
caves are thermally buffered, remaining cool during 
hot summers and relatively warm during cold 
winters. They provide a readily available shelter 
from rain and wind, important factors when making 
fires, sleeping, and conducting most social activities. 
Caves are created by the action of water and are 
thus commonly associated with pools, streams, and 
springs. These water sources helped sustain historic 
settlements. Furthermore, cave environments 
often provided raw materials such as clay and 
limestone grit for making pottery and chert for 
knapping projectile points. In some instances, caves 
straddle the boundary between ecosystems on the 
land surface, providing easy access to a variety of 
potential food sources. 

Evidence from several Alabama caves, including 
Stanfield-Worley Rock Shelter (Dejarnette et al., 
1962), Russell Cave (Griffin, 1974), and Dust Cave 
(Driskell, 1996) indicates that prehistoric groups in 
the Southeast used caves at least as far back as the 
Late Pleistocene, more than 11,500 years ago. The 
initial occupation of S tan field-Worley and Dust 
Caves corresponds "vith the Dalton phase (circa 
1 0,600-10,000 before present (BP)). These two caves 
also yielded artifacts as young as the Mississippian 
period (circa 1200 AD). However, the thickest 
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anthropogenic levels in Dust Cave correspond to 
the Paleoindian through Middle Archaic periods 
(10,600-5,000 BP) and indicate only intermittent 
use after that time. The occupation of caves along 
tributaries of the Tennessee River appear to be 
relatively intense, although it is not entirely clear 
whether they were occupied year-round or only on 
a seasonal basis. 

Other caves in the Southeast were used 
throughout the prehistoric period. Mammoth 
Cave in Kentucky has abundant evidence for the 
scraping and chipping of limestone, chert, gypsum, 
and epsomite off the cave walls (Watson, 1997) for 
use as tempering agents in pottery and as dietary 
supplements. During the War of 1812, Mammoth 
cave and others throughout Kentucky and Tennessee 
were used for extracting potassium nitrate, a critical 
component of gunpowder (George, 2001). 

The mode of cave use often determines the 
geographical location of an archaeological site 
within the cave. Occupation sites are most often 
located at the mouth of caves and in shallow rock 
shelters. Cave-mouth locations are a compromise 
between the need for light and access to surrounding 
resources and the desire for a location that is buffered 
from weather extremes. Cave-mouth locations may 
also reduce the amount of materials necessary to 
heat shelters. Properly oriented cave mouths and 
rock shelters, facing southeast to southwest, are the 
equivalent of modern passive solar homes. 

.Mining sites are typically located deep within 
caves while rock art sites are located more frequendy 
near an entrance. Mining requires the exposure of 
the sought resource, while rock art likely involves 
a trans formative experience linked to the physical 
movement away from the surface and into the 
subsurface. 

Cave Use in Florida during the Paleoindian 
Period (10,000 BC - 7,500 BC) 

Stone projectile points were discovered at 
Folsom, New Mexico in the mid 1920s. These 
points were found in direct context with bones 
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of a bison that had been extinct for 10,000 years. 
This find pushed back the accepted date of 
known habitation in North American by nearly 
6,000 years. In the 1940s, points similar to those 
found at Folsom and nearby Clovis were found 
in Florida Oenks and Simpson, 1941; Simpson, 
1948). In some cases, these points were associated 
with late Pleistocene megafauna. During the 1950s, 
additional Paleoindian and mega faunal material 
was found in Wakulla Springs near Tallahassee 
(Olsen, 1958) and near Silver Springs in Central 
Florida (Neill, 1958). The hypothesis at that time, 
supported by more recent data (e.g., Florea et al., 
2007 and references therein), proposed that these 
large springs likely did not discharge during the 
late Pleistocene. Rather, these massive spring vents 
were probably sinkholes that drained into air-filled 
caves associated with lower sea-level and thus lower 
water-table elevations. 

In 1959, Bill Royal conducted a series of dives 
at Little Salt Spring and nearby Warm Mineral 
Springs in southwest Florida. He discovered that 
these sites were not ponds - as previously believed 
- but deep cenotes. Royal found that the highly 
mineralized waters of both Little Salt and Warm 
Mineral Springs preserved wood, bone, and other 
relatively fragile organic materials extremely well. 
Within a few dives, Royal had removed numerous 
bones of Pleistocene megafauna and other animals 
from these two springs. 

The most surprising of Royal's discoveries at 
Warm Mineral Springs was a human skull containing 
preserved brain material that dated from the early 
Archaic period. The skull was found in a cavern off 
the main shaft of the cerrote at a depth between 35 
to 40 feet below the modern water table. Stalactites, 
stalagmites, and columns were also discovered in 
the cavern and within the main shaft to a depth 
of 80 feet. Disarticulated bones of at least seven 
individuals, including one child, were also found 
in the cavern under a layer of travertine. Along 
with the bones were two bone needles, the basal 
portion of an atl-atl (a spear throwing tool), and 
several additional pieces of worked bone and antler. 
A burnt log found near the bones was radiocarbon 
dated to 10,OOO±200 BP, though Royal noted that 
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the skull may be younger than this date (Royal and 
Clark, 1960). 

A second excavation in Warm Mineral Springs 
in the early 1970s sought to attain a more precise 
date of site usage. From the carefully controlled 
excavations on a ledge forty feet below the current 
water level at the spring, Clausen and Brooks found 
human bone and organic material ,.vith radiocarbon 
dates from 10,000 BP to nearly 8,500 BP which 
confirmed Royal's earlier dates (Clausen et al., 
1975). 

The earliest evidence of human activity at 
Little Salt Spring was found on a ledge eighty five 
feet below present water level. On the ledge was 
discovered an overturned shell of the extinct giant 
land tortoise (Geochelone crassiscutata) with a 
sharply pointed wooden stake between the carapace 
and the plastron. The wooden stake, likely used to 

kill the tortoise, was carbon dated to 12,030±200 
BP Several bones of the carapace appeared to be 
carbonized and fire-hardened clay was found below 
and near the tortoise. The investigators concluded 
that the tortoise was killed with the wooden stake, 
then overturned and cooked in place. By ten 
thousand years ago the water in the spring had risen 
within forty feet of its present level. During that 
time the Paleoindians lived around the edge of the 
sink and had fires along the edge of the sinkhole. 
Spring usage dwindled as water levels continued to 
rise until about 7,050 BC, when water levels rose 
to near present levels and spring usage temporarily 
ceased (Clausen et al., 1979). 

Continuing research into Paleoindian settlement 
patterns, James Dunbar and Ben Waller (1983) 
plotted all the known Paleoindian projectile points 
in Florida as of the 1970s. They found that with few 
exceptions the sites were located almost exclusively 
on the Gulf side of the state, ranging from as far 
west as Panama City in the panhandle to Sarasota 
on the southwest coast. Few sites were located 
within thirty miles of the east coast of Florida. 
Furthermore, Dunbar and Waller (1983) noted that 
the majority of sites (79.4%) corresponded to the 
areas of Florida in which significant karst features are 
found (Figure 1.2). An additional 12.7% of the sites 
were located near isolated and deep karst features 
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outside of the primary belt of karst in west-central 
Florida and the Panhandle. Generally, the majority 
of sites are located along the major waterways in 
the karst regions such as the Apalachicola, Santa Fe, 
Suwannee, and the Withlacoochee Rivers. 

The Cutler Fossil Site south of Miami is one 
such site that falls outside the area where most 
Paleoindian sites are found. The site is located in a 
limestone solution hole that measures 20 feet long 
by 16 feet wide on a ridge approximately 16 feet 
above modern sea level. An overhanging limestone 
ledge within the solution hole forms a small rock 
shelter. Excavations produced numerous fossils 
of approximately seventy-five species including 
extinct horse (Equus sp.), bison (Bison sp.), sloth 
(Megalonyx), and a number of dire wolf (Canus 
dirus) remains. Some of these bones were burned, 
and charcoal from one hearth produced a date of 
9,760±120 BP (Carr, 1986). Bones discovered near 
the hearths were predominately from deer and 
cottontail rabbit. 

The Cutler Fossil Site also produced artifacts 
manufactured from bone, chert, and from the local 
Pleistocene age limestone. The local limestone was 
not used by the later Tequesta people that lived in 
the region after 2,000 Be. The Tequesta appear to 
have preferred using marine shell for their tools. 
James Dunbar (personal communication, 1996) 
hypothesizes that the projectile points from Cutler 
Hammock were manufactured from chert from 
north-central Florida, some two hundred miles 
away: 

Skeletal materials from the Cutler Ridge Fossil 
Site are from three adults and two children. All of 
the bones were broken, and some had carnivore 
teeth marks. Carr (1987) believed that remains from 
three individuals represented intentional burials. A 
radiocarbon date of 9,670±130 BP was measured 
for charcoal located within several centimeters of 
a human femur (Carr, 1987). It is believed that the 
lowest level of excavation, which contains little 
cultural material, represents a den of dire wolves. 
Later habitation by Paleoindian people occurred 
around 8,000 BC and perhaps as early as 9,000 Be. 

Ten thousand years ago, when sea levels were 
lower than today, the exposed portion of the Florida 
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Peninsula extended many additional miles into the 
Gulf of Mexico. Remnants of ancient channels 
of some Florida rivers, such as the Apalachicola, 
extend many miles past their present confluence 
with the Gulf of Mexico (Florea et al., 2007). In 
1986 Michael Faught and his associates conducted 
a survey of submerged channels, submerged chert 
outcrops, and fresh water springs in Apalachee Bay, 
just south of the Aucilla River. Faught found lithic 
artifacts in four of the five identified outcrops using 
only hand fanning of bottom sediments. Associated 
"vith the lithic material were pieces of cypress wood 
that dated to 5,160±100 BP (Faught, 1988). Given 
what we know about the clustering of Paleoindian 
sites on present dry land, offshore karst features and 
river channels hold strong potentials for locating 
and excavating yet unknown Paleoindian and Early 
Archaic remains. 

The Preceramic Archaic Period (7,500 BC 
- 2,000 BC) 

Dixie Lime Caves #1 and #2 near Ocala, 
surveyed in 1979 as Indian Cave and God's Gift 
Cave, respectively (Spirek, 1979), are perhaps the 
most important Early Archaic to Middle Archaic 
cave sites excavated to date. Finds included faunal 
remains and artifacts. The lowest excavation level of 
each cave produced Bolen Points with Clear Fork 
gouges stylistically dated to around 5,000 BC (Bullen 
and Benson, 1964), which are now recognized to be 
around 10,000 years old (Driskell, 1996; Milanich, 
1994). Dixie Lime Cave #1, which has a sloping 
walk-in entrance, contained lithic material including 
scrapers, stone knives, and projectile points. Bone 
tools were also found in the cave. Numerous deer 
bones were discovered along with charcoal remains 
and fire blackened limestone. 

The entrance to Cave #2 is a seven-foot 
diameter solution hole that is approximately nine feet 
deep. Excavation of this cave produced additional 
points with a higher proportion of broken material. 
Cave #2 also contained nearly twice as many deer 
bones than Cave #1. Bullen and Benson (1964) 
suggest from the evidence that Cave #1 was likely 
an Early Archaic habitation site. Cave #2 could 
have been used as a dumping area for bones and 
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broken material. If a habitation site, Dixie Cave #1 
would be reminiscent of Russell Cave in Northern 
Alabama inhabited from around 6,200 BC to until 
1650 },D (TvIiller, 1956; Griffin, 1974). Though the 

time periods of first usage are similar, Russell Cave 
displays a much larger array of material such as 
bone lanterns and fish hooks (NIiller, 1958), as well 
as a much longer periud of use. 

Orange, Deptford, and Fort Walton Periods 
(2,000 Be - 1650 AD) 

During the predevelopment phase of Florida 
Caverns State Park in 1940, bits of pottery were 

observed on the floor on one of the caves located 
within the park boundaries. As a consequence, the 
Civilian Conservation Corps (Ccq conducted 
and archaeological excavation of the caves in the 

park headed by Clarence Simpson of the Florida 
Geological Survey and Charles Fairbanks of the 
Florida ::\1useum of History. Simpson excavated 
Cave #10, a rock shelter currently on the park 

hiking trail, and an area that has become the parking 
lot for the tour cave. Simpson also visited caves 
in and around the park, specifically looking for 
habitation sites and sites that had yielded pottery. 
In one unidentified park cave with a small entrance, 
Fairbanks (1941) discovered deer tracks, bear prints, 

and human footprints. The human prints were of 
bare feet, and, in some cases, were under the prints 
of the black bear. 

\'V'hen Simpson excavated Cave #10 in 1940, 
he collected a number of potsherds, fragments 
of glass, and china of recent origin from the cave 
floor. Excavating a row of seven four-foot square 
test units, he found that the sherd-bearing layer was 
only two inches thick. He found no artifacts other 

than pottery, and no evidence of fire. Simpson 
noted that, "Nothing was found to support a theory 
that this cave had been inhabited, it is more likely 
that it had been used as a cache or storage place" 

(Simpson, 1941, p. 2). Nearly all of the sixty-five 
coarse limestone tempered sherds excavated from 
Cave #10 belong to only three vessels (Fairbanks, 
1941) which have since been reassembled and are 

on display in the park museum. 
Excavation of the Florida Caverns parking 
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area produced a large quantity of broken pottery 
close to the surface. Simpson found no bone or 
shell refuse, though he noted that any material 
deposited could have eroded being so near the 
ground surface. Fairbanks evaluated the parking 

area material and found that the majority of sherds 
were sand tempered. Six of the sherds belonged to 
two Weeden Island Punctated vessels. Other sherds 
were identified as belonging to the Apalachicola 
River Series of pottery (Figure 1.3). Several years 
after the excavations by Simpson and Fairbanks, 
Ripley Bullen reviewed all the material collected at 

the park and concluded that the Parking Area Site 
was a small village from the Fort Walton Period 
dating from 1450 AD-1650 AD (Bullen, 1949). 

William Gardner excavated the Waddell's Mill 
Pond Site in Jackson County in 1966. The site 
is situated on top of a hill composed of Ocala 
Limestone overlooking a spring. The entrances to 
Waddell's Ylill Pond Cave, a smaller, nameless cave, 
and a collapsed cave entrance lie at the base of the 
hill. The dam two miles downstream that created 

the pond has also partially submerged Waddell's 
Mill Pond Cave. Gardner excavated a total of 13 
five-foot square units in and around the hill and in 
the cave. Over 12,000 pottery sherds that are mostly 
from the Fort Walton Period were recovered. 

Twenty-seven non-Fort Walton pottery sherds 
among the Waddell collection represented twelve 
other pottery types. Additionally, six pieces of fired 
clay had basket impressions while two sherds were 
apparently used as hones. Representational art 
from the Waddell site included one bird and three 

human effigies. All four effigies were at one time 
attached to vessels (Figure 1.4). Limestone and flint 

scrapers, grinding stones, and projectile points 'were 
recovered alongside the pottery. Collectively, the 
artifacts supported the idea that the upper portion 
of the hill was used for residence while the lower 
portions were used primarily for trash disposal 

(Gardner, 1966). 
Excavation of a midden mound near Waddell's 

Pond produced a single semi-flexed burial (Gardner, 
1966). The skeleton had some indication of occipital 
flattening and was identified as an adolescent female. 
There was no definite association of any artifacts 
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Fij!,ure 1.3. Cttrvalinear scroll pattern on a pottery sherd from the Peny Collection. Pattern is typical for the Fort 
Walton Period il1 the Apalachicola River area of Florida (photo by Amber YuellZg) (Yuellig) 200 7). 

with the burial, and Gardner noted that internment 

in a midden is a departure from the usual Fort 
Walton burial pattern. Based upon the slightly 
horseshoe shape of the ridge, Gardner decided to 
look for postholes. After three failed attempts, a 
fourth test produced a row of five postholes, which 

Gardner interpreted as a stockade across the cave 
entrance. Though he doubted that people lived 
within the stockade at all times, he believed that a 

portion of the population could take refuge within 
the cave if attacked. Gardner believed the Waddell's 
Mill Pond Site to be part of the village associated 
with the Spanish Nlission of San Carlos occupied 
1.U1til 1677; however, no European material was 
f01.U1d during excavation. 

In 1972, Calvin Jones conducted excavations of 

the Swift Creek and fort Walton components at the 
Waddell's Mill Pond Site. The combined excavations 
of Gardner and Jones show a period of occupation 
from 1200 AD to 1500 AD (penton, 1972). This 
Waddell Site was added to the National Register of 
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Historic Places in 1972, and Ed Hill mapped the 
cave on March 15, 1980. 

The Historic Spanish Period (1650 AD - 1819 
AD) 

The most notable aCC01.U1t of the Spanish use 
of caves in Florida is tl1at of the travels of Friar 

Rodrigo de la Barreda and the sites of the Spanish 

Missions of San Carlos and :--Jicolas de Tolentino. 
San Carlos was reported to have a population of 

approxin1ately four hundred Chatot Indians, and 
San ~icolas de Tolentino had approxin1ately one 
h1.U1dred Chatot inhabitants (Boyd, 1958). Friar 
Barreda claimed to have preached to the Chatot in 

a cave at San Nicolas in 1674. 

friar Barreda, a member of the governing 

committee of Florida, was in charge of the mission 
posts first established in 1633 among the Apalachee 
and Apalachicola Rivers and the two missions west 
of the Apalachicola River (Randall, 1950). The 
location of San Carlos and San .0;'icolas is mentioned 
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hgure 1.4. Effigies formerlY attached to vessels ji-om the PerIJ' Collection. The two upper effigies are of bird beads and 
the effigy on the 10Jver left is of a turkry tail (photos i?J' Amber Yuellig) (Yitelli;!" 2007). 

in a letter from Bishop Calderon to the Queen of 
Spain dated in Havana on January 4, 1676 (Boyd, 
1958). The bishop relates a distance of 14 leagues 
(42 miles) from San Luis de Apalachee, just west of 
Tallahassee, to the village of La Encarnacion on the 
east bank of the Apalachicola River. Nine leagues 
(27 miles) beyond the Apalachicola River was San 
Nicolas, and three leagues further (9 miles) was San 
Carlos (Boyd, 1958). However, according to the 
journal of Don Laureano de Torres y Ayaia, the 
Governor designate of Spanish Florida, the distance 
from the Apalachicola River to San Nicolas was ten 
leagues (30 miles) and to San Carlos an additional 
fourleagues (12 miles) (Boyd, 1958). 

During the summer of 1693, Governor Torres 
Y Ayaia accompanied Friar Barreda on the first 
overland expedition from San Luis de Apalachee 
to Pensacola. Reports of this expedition come 
from the journals of both men. On June 9, 1693, 
Governor Torres Y Ayaia and Friar Barreda crossed 
to the west side of the Apalachicola River where 

they camped at a mission village of Chatot Indians. 
On the evening of June 12 Governor Torres Y 
Ayaia wrote that they, "pitched camp in a cave, a 
very pleasant spot called San ~icolas, where there 
was formerly a Choctaw [sic] village" (Randall, 
1950, p. 12). Friar Barreda wrote that same day: 

... lPe continued norlhuJest and cifter lJJe had 
journryed a little more than three leagues, Ive 
reached an abandoned village of the Choctaw [sic] 
tribe, called San Nicolas, lJJhere I came to preach 
the HolY Gospel in the year of 1674. H ere Ive 
spent the night in a hollow of such beaut if ttl and 
unusual rock that I can state positivelY that more 
than 200 men could be lodged comf0l1abie in it. 
Inside there is ({ brook Ivhich J!,us/)es ji-om the living 
rock (Randall, 1958, p. 13). 
In both of the previous citations, the Choctaw 

Indians mentioned were actually Chatot Indians. 
Governor Torres Y Ayaia also noted that the cave 
was, "formed of Calcareous stone and has a very 
large spring of water; there our entire pack train 
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took shelter ... " (Randall, 1958, p. 3). 
The mission of San Nicolas de Tolentino, which 

had been established in 1674, was abandoned the 
following year on account of an Indian rebellion 
(Randall, 1958). Governor Marquez Carbrera 
mentioned San Carlos as his point of departure 
in a letter dated September 2, 1686 (Boyd, 1958). 
Boyd believed the Chatot village that Governor 
Torres Y Ayaia and Friar Barreda visited west of 
the Apalachicola was the former Spanish mission 
of San Carlos which had moved from its original 
location. 

Very few caves in Jackson County meet the 
criteria for the cave mentioned by Governor Torres 
Y Ayaia and Friar Barreda - the criteria being: 
approximately ten miles west of Blue Spring, a 
walk-in entrance which would hold at least fifty 
people (using a quarter of Friar Barreda's estimate 
of two hundred), and a water source within the 
cave. Of the more than two hundred dry caves 
documented in Jackson County (Aughey, 1997a), 
the only cave that meets all these criteria is Sam 
Smith Cave (a.k.a. Gerrards Cave). The closest 
alternate candidates are Old Indian Cave (also 
known as Natural Bridge Cave) in Florida Caverns 
State Park, Waddell's Mill Pond Cave, and Milton 
II Cave. Old Indian Cave does not contain any 
significant water sources within the cave, though 
due to its proximity to a natural bridge across the 
Chipola River, this cave certainly has some cultural 
and historical significance. The entrance room of 
Milton II is spacious, Native American material has 
been found in the cave, and a pool inside does not 
actually flow so is unlikely to have been considered 
a "gushing brook" (figure 1.5). Waddell's :tvlill Pond 
Cave also has a walk-in entrance and considerable 
cultural material. The entrance room is sizeable, 
and a spring is nearby. However, from excavations 
of this cave, a utilization period of up to 1500 AD 
was proposed, which predates the arrival of Friar 
Barreda by more than one hundred and fifty years. 

Local legend holds that Sam Smith Cave 
is the cave that Friar Barreda preached to the 
Chatot (Rhyne, 1968) and is the cave Boyd (1958) 
mentions in his survey of north Florida historic 
sites. Alternative names for this cave include Rock 

12 
CAVES AND KARST OF FLORIDA 
2008 NSS COl'VENTIOl' GUDEBOOK 

HUMAN USE OF CAVES IN FLORIDA 

Arch Cave, Arch Cave, and Historic Arch Cave 
(Figure 1.6). As John Williams reported an account 
of the 1827 exploration of Arch Cave, ''This cave 
has been explored about four hundred yards. The 
cave is crossed by a stream twenty feet deep; in this 
numbers of crawfish are seen" (Rhyne, 1968, p. 21). 
The time frame for cave utilization from Gardner's 
pottery study corresponds with the historic 
documentation. Though no European material was 
found during his test excavations, San Nicolas was 
alleged to be a mission for only one year. This may 
not have been enough time to completely blanket 
the area with European materials. 

The First and Second Seminole Wars (1818 
AD -1842AD) 

Besides the exploration of Arch Cave in 1827, 
only two additional references to cave usage were 
found during the first two Seminole Wars. The 

Figure 1.5. A pool in Milton II Cave (photo by Alan 

Cressler). 
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first reference is from ~ay 18, 1819, when General 
Jackson left Fort Gadsden with a total of 1,200 men 
including one company of artillery. The expedition 
crossed the Apalachicola River at Ocheesee Bluff 
and camped at Blue Spring in Marianna. As the 
military force crossed the Chipola River by way of 
the natural bridge the following day, it is traditionally 
believed that a large band of Seminoles were hiding 
undiscovered in the caves nearby (Randall, 1950). 

The second reference is to Warren Cave near 
Gainesville, the longest dry cave in the state. The 
name of the cave comes from a commander of a 
battle that took place near the cave. On September 
11, 1836, Colonel John Warren led his men in the 
battle of San Felasco Hammock near the entrance 
to Warren Cave (Krause, 1973). The batde started 
when Indians fired upon five men from a local 
village who were picking corn. The following 
morning Colonel Warren marched against the 
Indian force, which numbered about 300. Warren's 
force consisted of 150 men, 100 of which were 
mounted. Only 25 were regular U.S. soldiers. 
Included in Warren's arsenal was a 24-pounder 
howitzer. Within a short time, the Indian force were 
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driven into a dense hammock, which Albert Krause 
notes from looking at an 1837 map, is "probably 
that in which Warren Cave lies" (Krause, 1973, p. 
103). Whether or not the Colonel visited Warren 
Cave is not known. A stagecoach road later ran by 
the entrance to Warren Cave, and the cave became 
such a well-known landmark that it was included 
on the 1894 G.S. Geological Survey map of the 
area. The cave is presently owned by the National 
Speleological Society and controlled by the Florida 
Speleological Society in Gainesville. 

The Civil War Period (1861 AD - 1865 AD) 
During the Civil War, some caves in the South 

were mined for saltpeter and played an important 
part of the Confederate war effort. Saltpeter or 
nitre (potassium nitrate) is the main ingredient of 
gunpowder. In April 1862 the Confederate Congress 
passed a bill which created the Nitre Bureau with 
the intention to "encourage a more efficient 
working of nitre caves" and to solicit additional 
contacts for new cave operations (Smith, 1995, 
p. 40). Though the bureau was intended to focus 
on nitre production in the mountainous regions 

Figure 1.6. A pool in Arch Cave (photo b Alan Cressler). 
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of Virginia, West Virginia, Tennessee, Alabama, 

Georgia, and Arkansas, saltpeter was mined in at 
least two Florida caves. 

From May 28, 1862 through June 27, 1862 
Nathaniel A. Pratt, a Nitre Bureau representative in 

the Florida district, visited potential saltpeter caves 

throughout Florida, especially those in Jackson, 

Alachua, and Marion counties. Pratt generally found 

the cave deposits to be too small or too damp to 

justify the cost of a government mining operation 
(Muir, 1995). 

Two caves, however, were commercially mined 

for saltpeter. The location of neither cave is known, 

but there are some clues to the vicinity. The first 

cave was located somewhere near Brooksville in 

Hernando County. There are several known bat 

caves, and caves with ancient guano mounds in 

the Brooksville area, but no evidence of the actual 

mine site has been discovered. The mining activity 

occurred during late 1862 and early 1863 (Smith, 

1995). Many tools, boards for hoppers and other 

material were taken to the cave site. 

The second Florida saltpeter cave, referred to as 

Otheoloke Cave, is located in the Gainesville area. 

According to a January 1863 pay voucher, the cave was 

worked by R.G. Shepard, assistant superintendent 

of 0Jitre District 12 - the area encompassed by 

Florida (Smith, 1998). Cnfortunately, both caves 

are in an area where dry caves are fairly common 

which makes location more difficult. Additionally, 

neither cave was apparently worked for very long, 

so tailings and other indications may not remain or 

be plentiful. Furthermore, historic material made 

of wood or metal could easily degrade in the warm 

and humid conditions in Florida caves. 

There are few other historic references to cave 

use during the Civil War. Stanley Randall (1950), a 

Jackson County historian, writes that during the 1864 

Federal raid on Marianna, women, children, and 
slaves took refuge in the caves while the battle raged 

in the county seat. Boyer (1978) reports that Cotton 

Cave in Marianna, a single large room about forty 

feet across, was used to store 100 bales of cotton 

during the Civil War. Clarence Simpson related in 
a 1949 letter to Ripley Bullen some material which 

may date to (or before) the Civil War: 
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I later found a small cave just otttside of the 
Honda Caverns State Park : area that contained 

~ ! 

two mNz~/e loading pisto~ a variety of metal 
implements and bits of /',lass associated JJJith both 
domestic cow and hog remains and some deer 
remazns. 

While surveying Gator Hole in Marianna in 

1995, Allen Mosler and Paul Aughey discovered 

several historic signatures. The signatures were 
written in the classic script of the time and date to 
1858, just before the Civil War. 

Recent Cave Usage (1900 AD - Present) 
During the past century, Florida caves have 

been used for making moonshine, cave tours, 

bomb shelters, and dumping trash. Caves have also 
increasingly become the subject of scientific study 

(see section three of this guidebook). One interesting 

example of scientific study comes from 1979 and 

1980 and the C.S. Army who conducted a number 

of cavity detection studies at Manatee Springs, on 

a submerged cave in Levy County, and at Medford 

Cave in Marion County. The tests were conducted 

in order to gather data for construction of dams in 

karst regions. Before testing began, a highly accurate 

map of Medford Cave was made with both plan 

and profile views. Nearly forty cores were drilled 

around and into Medford Cave. Though explosives 

were not used at Manatee Springs because it lies 

within a state park, they were used at Medford Cave 

along with geophones for seismic testing. Some of 
the tests detected the cavity, but others did not due 

to the shallow depth of the cave (Curro, 1983). 

Several times in U.S. history, most notably 

during the Cuban Missile Crisis of 1962, Americans 

have perceived the need for shelters from nuclear 

explosions and fallout. It was then that caves in 

Florida and other states were modified for fall-out 

shelter use. Modifications to Lundy'S Lucky Cave 

near Ocala date from this time (see article in section 

two of this guidebook). Rag Cave, located near 

Florida Caverns State Park in Jackson County, had 

an entrance modified with the remains of a gate, 

carved walkways and steps, and a primitive lighting 
system (Aughey, 1997a). Miltons Cave, also in 
Jackson County, had a well drilled for use as a bomb 
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shelter (Allen Mosler, personal comrmll1ication, 
1996), and a cave in central Florida was reported 
to have contained gas masks and weaponry 
during the early 1960s (William Oldacre, personal 
communication, 1996). ~'\ 1966 state report on the 
caves of the Withlacoochee State Forest noted that, 
"Blowing Hole Cave could be utilized as a civil 
defense shelter, if needed" (Hendry et al., 1966, p. 
6). Medfords Cave, the site of the e.s. Army study, 
may have been a bomb shelter cave in the 1960s 
and used as early as World War II (William Oldacre, 
personal communication, 1996). The iron ladder 
located in the entrance was quite old and rusted 
by the mid-1960s. A newer ladder provides access 
today (see the photo on the cover of section two of 
this guidebook). 

Conclusions 
Water levels in Florida play an important role 

in historic habitation patterns. Site locations during 
the Paleoindian period cluster around water features, 
specifically around modern springs, in and around 
spring runs, and in cenotes. No dry cave in the state 
is known to show evidence of usage during the early 
Paleoindian period. Initial occupation of currently 
dry caves appears to date to around 10,000 BP, as 
sea levels rose dramatically and rainfall increased. 
Cave occupation appears to continue intermittently 
throughout the pre-ceramic Archaic period. The 
principal limitations to cave occupation during this 
time were access to waters of the Floridan aquifer 
and low ceilings created by sediment fills. Cave sites 
that provided multiple resources such as water, 
shelter, and lithic material were utilized for longer 
periods than caves with less diverse resources. 

Curiously, there is little evidence to support 
even intermittent cave use during the period 
between 4,000 BP and 1200 AD. It's possible that 
the widespread adoption of agriculture in north
central and north Florida discouraged occupation 
of caves, partly because most caves are located in 
less productive agricultural areas. At Waddell's Mill 
Pond Cave, use by Fort Walton and possibly Chatot 
peoples is likely linked to a need for defense. The 
need for defense is a pattern much more familiar 
in the American Southwest during this time than in 

HUMAN USE OF CAVES I FLORIDA 

Florida. During the past century, dry caves, and even 
underwater caves, have been highly impacted from 
vandalism, recreation, and development pressures. 
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Florida's Lost Tourist Caves 

Albert Krause, SS S 7617 

In the early days, several Florida caves 
became minor attractions for local outings. Later, 
Florida's post-WW II tourist boom prompted 
several entrepreneurs to develop local caves into 
"Mom and Pop" roadside attractions, most of 
which have now gone into the annals of history. 

Warren Cave (Alachua County, Florida) 
Florida's natural features attracted the curiosity 

and wonder of locals and tourists alike from the very 
early days. Warren Cave was well-known through 
north-central Florida and appears prominendy 
on the Vnited States Geological Survey (l'SGS) 
Arredondo 15' quadrangle published in 1894. 
Through the latter 1800s, both Warren Cave and 
the nearby Devil's Millhopper lay near established 
roads and attracted local folks on Sunday outings 
and picnics. Regular tour services ran from the 
Gainesville rail station out to the Devil's Millhopper 
northwest of town starting in the 1880s and, 
according to accounts I've heard from older 
residents, an enterprising fellow began running 

excursions to Warren Cave out of a local stage coach 
stop during the 1890s. He installed wooden ladders 
in the entry and Crossroads for the aid of visitors 
and lit the way with torches and kerosene lanterns. 
The venture eventually closed down, but the soot 
from these early visitors still clings to the walls and 
ceiling of the historic portion of the cave. 

Waldo Cave (Hitchhiker's Cave, Marion 
County, Florida) 

Waldo Cave in Ocala lies by the State Road 200 
exit off Interstate-7S. Back in the early 1900s, it was 
in the woods some 2 miles out of old Ocala and 
a popular excursion for folks on Sunday outings. 
Although probably not commercialized as such, 
its popularity is clear from the postcard shown in 
Figure 1.2. 

By the 1930s, the cave was no longer serving 
as a popular attraction except for adventuresome 
teenagers, transient hobos, and mischief makers. 
Sometime during the 1930s the owner, .Mr. Waldo, 
got tired of the problems and allegedly dynamited 

Figure 1.7. Waldo Cave, The Lovers Retreat, Ocala, Florida. Penf!Y 
post card. Published circa 1900-1907 by Frederick G.B. Weihe, Ocala, 
Florida. Printed in Great Britain. Card is postmarked Sep 27, 1907 
and was mailed from Lukens, Lery Counry, Florida, to lvIr. W T 'Ted" 
Smith of the same tonm. 
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Figure 1.8. Old postcard from Lost Lake Resort and Caverns, circa 
1930s. Courtesy Robert Brown. 

the entrance. A substantial amount of the cave is 
accessible today, but no one knows how much more 
cave exists beyond the breakdown on the north side 
of the entrance. 

Lost Lake Caverns (Miami-Dade County, Florida) 
(Text adapted from Brown, 1997-2007) 
Considering Miami's flat topography and barely 

above sea level location, pointing out that South 
Florida is not known for its show caves is a little like 
saying that Alaska is not known for its palm trees or 
the Sahara Desert for its snow skiing. Yet the Miami 
area was actually once home to an attraction named 
"Lost Lake Caverns". 

Lost Lake wasn't much of a cavern; it was more 
of a rock pit with a sinkhole, actually, and the few 
natural formations there had been augmented by 
human tunneling and decoration (the depiction of 
a giant, boat-swallowing cavern in the advertising 
card reproduced above is an obvious exaggeration). 
The attraction claimed that the sinkhole had once 
been used as a hiding place by soldiers during the 
Seminole Wars, when it had been dubbed "Fort 
Lonesome". It was developed as an attraction by 
the late 1930s. 

Lost Lake was found just west of Miami, south 
of Bird Road just east of Tropical Park. A glass 
bottom boat ride was offered on the lake, which 
was also home to a large flock of trained mallard 
ducks. The attraction also featured a small aquarium 

and "Florida's Famous Rare Fruit Collection". 
.\ fire destroyed the gift shop around 1950 and 

the attraction was closed. In the mid-fifties, what 
was left of the abandoned attraction had become 
a hiding place for the homeless rather than soldiers 
and it was considered a public nuisance. What was 
left of the caves was destroyed with dynamite, 
permanently closing Miami's only show cave. In 
the years since, the Palmetto Expressway went 
through beside Tropical Park and the area has 
been completely covered in mixed commercial and 
residential development. Lost J ,ake Caverns has 
been completely lost. 

Ocala Caverns (Marion County, Florida) 
Ocala Caverns, on l:S Highway 27-441-

301 between Ocala and Belleview, was probably 
Florida's most visited tourist cave until it was 
surpassed by Florida Caverns. According to former 
owner Sharon Glassman, the site started out as a 
sinkhole. The exposed limestone walls attracted 
quarrying operations during the late 1800s, which 
uncovered two caves, known today as "Ocala 
Caverns" and "Uranium Cave". She relates that 
the first commercial tourist operations began in the 
1930s, but that the cave became a serious attraction 
sometime after World War II, when Florida began 
to boom and Highway 27-301-441 became the 
primary route into Florida. Initially, the cave was 
sort of a side attraction to a series of hokey displays 
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Figure 1.9. The Ocala Caverns attraction in 1961, looking west. Note 
tea terrace on right and the small building in the left center Ivhich housed the 
entrance to the healthful 'Uranium Cave". Before cancers and radiation 
poisoning were Ivell-understood, radium springs and other radiation 
sources were believed ~ ma'!)l to be invigorating and healthful. Dozens 
of radiation therapy and radiated spas sprang tip across the u.s. and 
Rurope, onD' to disappear cifter the longer-term impacts became wzdeIY 
kn01vn. Photo courte!} Florida State Archive Photographic Collection. 

(giant lumberjack, cement dinosaurs, rock shop, 
etc.) and a nice, refreshing tea garden with attractive 
paths and plantings. 

During the early 1960s, the property changed 
hands. It was acquired by former wrestling 
champion Jim "Man Mountain" Dean. Jim hoped 
to eventually establish a national "Wrestling Hall 
of Fame" on the site, but this venture proved 
unsuccessful. As time went on, the site became 
shabby and attracted few visitors. Jim died suddenly 
in 1968; the property was eventually acquired by 
Mrs. Glassman in 1978. What little remained of the 
former buildings and trashy exhibits were removed 
and the site was basically left to return to nature. 

In 1988 local activists, with the support of 
the Florida Speleological Society (FSS) , sought to 
have the county acquire the site as part of its parks 
program. The goal was to use it as an environmental 
park and education center. The FSS, assisted by 
local environmental group volunteers, gave over 
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450 citizens tours of the cave during a weekend 
fund-raising event supporting the ''Pennies for 
Parks" initiative. Cltimately, the county spent their 
money on other properties and the site continues to 
revert to nature - not a bad thing at all. 
[See also the Ocala Caverns map and cave article 
elsewhere in this Guidebook.] 

Lundy's Lucky Cave (Marion County, Florida) 
(rext adapted from Spirek, 1985) 
The limestones of Marion County hold several 

of Florida's largest and most beautiful caves. Many 
of the tourists heading south to the state's coastal 
resorts are routed over the county's gently rolling 
terrain. It is not surprising that several attempts 
have been made to cash in on this flow of tourists 
by commercializing Central Florida's underground. 
Unfortunately, all these attempts have ended in 
failure. Lundy's Lucky Cave is by far the most 
interesting of these defunct show caves. 
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Back in the 1950s, Mr. Lundy met an old man 
limping down the dusty road which borders the 
Lundy property. The old timer informed Lundy that 
the road was once a stage route between Ocala and 
Leesburg. Further, Lundy was told of a fantastic 
stage robbery which was said to have occurred 
nearby. The old timer claimed that the felons 
were captured, but the loot was never recovered. 
Lundy listened very closely to the old man's story. 
1 ~undy knew that just off in the woods lay a series 
of eight sinkholes all connected by underground 
passageways. Maybe the stolen treasures were 
hidden in one of these caves! 

In the years that followed, Lundy and his 
children excavated several hundred feet of 
limestone passage. They enlarged the crawlways 
to walking climensions and removed most of the 
cave's breakdown deposits. As time passed, I believe 
the treasure served more as an excuse to have fun 
digging in the cave, rather than an attainable goal. 

In the early 1960s, Florida found itself being 
the most vulnerable target for Soviet missiles based 
in Cuba. The state was in a turmoil -- "duck and 
cover" drills in the schools, red necks with their 
hunting rifles on the beach, and fallout shelters in 
everyone's backyard. The Lundys were also caught 
up in the fever of the Cold War. Lucky Cave with 
its underground tunnels would protect the family in 
case of nuclear attack. The Lundys made elaborate 
preparations. Bunkers were placed over the 
entrances, a well for drinking water was drilled, beds 
were hauled underground, an electrical system was 
wired, and a fully stocked refrigerator was installed 
in the cave. 

After the "Red Scare" had passed, Lundy saw 
that very little effort would be required to develop 
Lucky Cave as a commercial venture. The passages 
were walking size and a ligh ting system was already in 
place. Over the years, "improvements" were made to 
the cave tour. These additions included: a waterfall 
with recycling pwnp and plastic flamingoes, lawn 
chairs and a sofa, ceramic elves, frogs and religious 
statues, papier-mache stalagmites, and a number of 
rock carvings. Four "theme rooms" highlight Lucky 
Cave. The first is the Waterfall Room where visitors 
can sit in lawn chairs among the cement frogs and 
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gaze at the fake waterfall. The next room, the Spook 
Room, features rubber spiders, plastic insects, and 
cloth bats along with spooky masks, dolls heads, 
and the remnants of an old sound system. In the 
Christmas Room, the visitor is treated to a plastic 
Santa, colored lights, and assorted tinsel. A plastic 
crucifix, a Plexiglas® chandelier, and a bouquet of 

plastic flowers adorn the Sanctuary. 
The ticket office for Lundy's Lucky Cave was 

closed to the public several years ago [circa 1980 ... 
AA Krausel when a rockfall effectively blocked one 
of the main entrances. The lighting system and 
many of the stairways are now in a miserable state 
of repair. The Lundy family keeps tight control 
on access to the cave and permission is seldom 
granted. 
[See also the Lundy's Lucky Cave map and article 
elsewhere in this Guidebook.] 
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Albe11 Krause) NSS 7617 

Florida's caves have never attracted the atten
tion afforded to a :Mammoth Cave or Carlsbad 
Caverns, but they have not gone without no
tice, either. \!Iany are featured attractions in the 
Florida Park Service's program to preserve and 
showcase Florida's natural and historic resources 
for the education and enjoyment of all. The state 
parks include a gamut of karst features, includ
ing sinks, poljes, karst valleys, and both underwa
ter and air-filled cave systems. Some of the key 
geologic sites are listed below. Be sure to check 
the Internet and local tourist brochures for more 
information about other state and county parks 
throughout Florida. Many feature cool springs 
for a summer day. All are open daily from 8 AM 

Falling Waters 

Wakulla Springs 
Cevil's Millhopper 

Payne's Prairie 

FLORIDA'S 
STATE 
PARKS 

to sunset, except as noted. Some smaller parks in 
the overall system are closed Mondays and Tues
days. 

Edward Ball Wakulla Springs State Park 
(Wakulla County) 
(http://floridastateparks.org/wakullasprings/) 

This park is home to the Wakulla-Leon Sinks 
System, currently the world's four th-longest un
derwater cave. It also serves as a showcase for 
Florida's many other underwater cave systems. 
The park is 14 miles south of Tallahassee on 
State Road (SR) 267 at the intersection with SR 
61. From the 2008 Lake City National Speleo
logical Society (NSS) Convention, drive West on 

Figure 1.10. FI01idas State Parks. Map couriery Florida Division oj Recreation and Parks. 
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Figure 1.11. Creature if the Black Lagoon vieJv if Wakulla Springs. Photo 
i?Y Marvin C. Siebert, courte!)l Honda Division if Recreation and Parks. 

1-10 to new Exit 196 (old Exit 28). Take SR 263 
(Capitol Circle) south 12 miles. Turn right (south) 
onto US-319/ SR 61 (Crawfordville Hwy) for 2 
miles. Bear left onto SR 61 (Wakulla Springs Rd) 
for 6 miles. Turn left onto SR 267 at flashing stop 
light. Turn right into the park entrance. Park is 
open daily, 8 AM until sundown. Swimming and 
a full-service restaurant are available on site. 

Falling Waters State Park (Washington County) 
(http://floridastateparks.org/ fallingwaters/) 

Falling Waters is a spectacular sinkhole com
plex connected by cave passages at the bottom. 
It is 3 miles south of Chipley off SR 77 A. From 
the 2008 Lake City NSS Convention, take 1-10 
west to the Chipley Exit (about 85 miles west of 
Tallahassee) and drive south on SR 77. Follow 
signs to the park. 

Huge trees and fern-covered sinkholes line 
Sink Hole Trail, the boardwalk that leads visitors 
to Florida's highest waterfall. Falling Waters Sink 
is a 100-foot deep, 20-foot \-vide cylindrical pit 
into which flows a small stream that drops 73 
feet to the bottom of the sink. The water's final 
destination remains unknown. Only a few miles 
south of 1-10, the park provides travelers with a 
quiet, serene stop on their journey. Visitors can 
see beautiful native and migrating butterflies in 

the butterfly garden, take a dip in the lake, or 
have a family picnic. Hikers can experience the 
verdant, gently sloping landscape of North Flor
ida. Park rangers host interpretive programs in 
the amphitheater. Full-facility campsites nestled 
in a shady pine forest provide the perfect excuse 
for an overnight stay. 

Florida Caverns State Park Oackson County) 
(http://floridastateparks.org/ floridacaverns/) 

Florida Caverns is Florida's showcase tour 
cave and the park includes many other caves and 
karst features as well as a wide range of other 
activities, including swimming, canoeing, and 
camping. It is 3 miles north of Ylarianna on SR 
166. From the 2008 Lake City NSS Convention, 
take I-lOwest to exit 142 (about 65 miles west 
of Tallahassee), turn north on I-Iwy 71 ~ to Hwy 
90, turn west into Marianna. Folluw brown park 
signs. The park is open daily, year-round. Guided 
cave tours are offered every day except Thanks
giving and Christmas. Tours last about 45 min
utes and the last tour leaves at 4 PM. 

This is one of the few state parks with dry 
(air filled) caves and is the only Florida state park 
to offer cave tours to the public. The cave has 
dazzling formations of limestone stalactites, sta
lagmites, soda straws, flowstones, and draperies. 
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Figure 1.12. Waterfall at main sink, Falling Waters State Park. Photo by 
Matt Poulson, 2003, courte!} Florida Division of Recreation and Parks. 

An audiovisual program, exhibits, snacks, and 
other programs are available at the visitor center. 
A selection of loop trails from the visitor center 
pass numerous "wild caves" along the bluff by 
the Chipola River and in the upland area just to 
the east. At the northern end of the park, the 
Chipola River flows underground for several 
hundred yards, forming a natural bridge, one of 
the many that served Florida's historic and pre
historic routes of migration and commerce. 

Devil's Millhopper Geological State Park 
(Alachua County) 
(http: // floridastateparks.org/ devilsmillhopper/ ) 

Devil's Millhopper is a spectacular sinkhole 
located two miles northwest of Gainesville, off 
County Road (CR) 232. From the 2008 Lake 
City NSS Convention, take 1-75 south to CR 222 
(Milepost Exit 390 - Old Exit 77) and drive east 
3.8 miles. At NW 43rd Street, turn north (left). 
At the next traffic light, turn west (left) onto 
Millhopper Road. Park entrance is approximately 
1,000 feet on the right. The park is open from 

Figure 1.13. Main entrance to Florida Caverns State Park. Photo by 
Albert Krause. 
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Figure 1.14. Devils Millhopper, Gainesville, Florida. Photo courtesy 
Gainesville/ Alachua County Visitors and Convention Bureau. 

9:00 a.m. to 5:00 p.m., Wednesday through Sun- San Felasco Hammock Preserve State Park 
day and has trails, interpretive exhibits and a pic- (Alachua County) 
mc area. (http://Boridastateparks.org/ sanfelascohammock/) 

The Millhopper is a lushly-vegetated sinkhole San Felasco Hammock features a karst valley 
some 500 feet wide by 120 feet deep in the midst and sinkhole complex with disappearing streams on 
of north Florida's sandy terrain and pine forests. the "upland" side of the Cody Scarp. The key fea-
It has attracted visitors from around the world tures are in the interior, a long hike from the entry 
since the 1880s. Twelve small springs emerge points. The park is about 8 miles NW of Gaines-
from the Miocene sediments in the upper por- ville. From the 2008 Lake City NSS Convention, 
tion, and disappear into crevices in the Ocala take 1-75 south to CR 222 (Milepost Exit 390 - Old 
Limestone exposed at the base. The year-round Exit 77) and drive west 2.9 miles to CR 241. Turn 
supply of water permits lush vegetation to thrive, right onto CR 241 and drive 2.0 miles to CR 232. 
even in the hot summer months. The greenery Turn right onto CR 232 and drive 2.2 miles. The 
below the pine woods at the rim includes many park entrance is on the right just east of the 1-75 
plants now found only much further north. overpass (no interchange at this overpass). Park is 

Fossil evidence suggests the sinkhole formed open daily. There are no facilities - bring plenty of 
in two phases, with the tapered upper portion drinking water. 
developing in the Hawthorn Formation about This preserve has one of the few remaining ma-
10,000 years ago and the lower, more vertical ture forests in Florida. The limestone outcrops and 
portion developed in the Ocala Limestone only extreme changes in elevation provide ideal condi-
within the last 1,000 years or so. Regardless, ev- tions for many species of hardwood trees, including 
erything once in the hole has washed down into several champion trees. Bobcats, white-tailed deer, 
cavities below - what a cave there once was! gray foxes, turkeys, and many species of songbirds 

Be sure to wear comfortable shoes and take make their homes in the 18 natural communities 
plenty of water with you. There are 232 steps found in the preserve. The park offers outdoor ad-
on the boardwalk/wooden stairs to the bottom venture to hikers, off-road bicyclists, horseback rid-
and the sink stays exceptionally warm and humid ers, and nature lovers. To ensure solitude and quiet 
year-round. Restaurants, gas, and stores are less for a true wilderness experience, the southern two-
than a mile away. thirds of the park is designated for hiking only. The 
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northern third of the park has horse trails, off-road 
cycling, and hiking. Equestrians must carry proof 
of a negative Coggins test. The hiking trailhead is 
located four miles northwest of Gainesville on State 
Road 232. The horseback and bicycle trailheads are 
located off e.s. 441 just south of Alachua. 

Paynes Prairie Preserve State Park (Alachua 
County) 
(http://floridastateparks.org/ paynesprairie/) 

Payne's Prairie is a polje, a broad karst depres
sion which drains through ,\lachua Sink. It is located 
on GS 441, 10 miles south of (~ainesville. From the 
2008 Lake City NSS Convention, t'1ke 1-7 5 south to 
exit 374, the NIicanopy exit, and turn left at the end 
of the exit ramp. You will then be traveling east on 
CR 234. Stay on this road 1.4 miles until it intersects 
with US 441. Turn left onto 441 and go 0.6 miles 
to Paynes Prairie Preserve State Park (on the right), 
Park is open daily. Camping is available, but facilities 
are very funited. Bring plenty of water. 

In his "Report" to Dr. John Fothergill, the Eng
lishman who sponsored his travels in the southern 
colonies, William Bartram wrote "Behold, a vast 
Plain of water in the middle of a Pine forest 15 
miles in extent & near 50 miles in circumferance 

Figure 1. 15. "View of Alatchua S avanah)) 
[sic], by William Bartram, circa 1775. Pro
vided courteD' of the Friends of Pqynes Prai
rie, Inc. 
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[sic], verged with green level meadows, in the sum
mer seasons, beautifully adorned with jeting points 
& Promentorys [sic] of high land. The prospect is 
greatly beautified by the Prodigious :\umbers of 
Wild fowl of various kinds .... It may be termed the 
Elisium of Birds, & happy was he that reach't it..." 
(http://www;unf.edu/ floridahistoryonline / ) 

Paynes Prairie is biologically, geologically, and 
historically uniyue. The artist and naturalist Wil
liam Bartram visited in 1774 and called it the great 
Alachua Savannah. It has been noted for its wildlife 
ever since. Over 20 distinct biological communities 
provide a rich array of habitats for wildlife, includ
ing alligators, bison, wild horses, and over 27 0 spe
cies of birds. 

The prairie drains through "\lachua Sink, in the 
J\jE corner, but that was not always the case. The 

sink became plugged in 1 fP3 and the entire prairie 
flooded to a depth of 3-5 feet. Steamboats ferried 
goods and people across the ''Alachua Lake" un
til 1891, when the sinkhole re-opened and literally 
drained the lake overnight. 

Even in modern times, following periods of 
excessive rainfall (as after the hurricanes of 2004-
2005), portions of the Prairie flood and it resem
bles the Alachua Lake of old. 



A Brief History of The Florida 
Speleological Society 

William Oidacre 

The Florida Speleological Society (FSS) 
was chartered as a student organization at the 
Cniversity of Florida (UF) on May 20, 1952, 
approximately eleven years after the creation 
of the )Jational Speleological Society (NSS). 
The FSS was not immediately affiliated with the 
NSS. However, shortly after a meeting of the 
FSS Board of Directors on December 8, 1953, 
a petition to become a Grotto was submitted to 
the NSS by a vote of the full membership. While 
~SS membership was not compulsory, all FSS 
members were urged to join the ~SS and funds 
were collected by the Secretary to be forwarded 
to the )JSS as a lump sum. 

Active group caving existed at CF prior to 
1952, extending back well into the 1940s and 
even before. Several factors combined to make 
the formation of organized caving virtually 
inevitable. First, before the University of Florida 
opened its Gainesville campus on Sept. 24,1906*, 
with 102 students, the region was surveyed on 
horseback and the Gainesville West topographical 
map of 1896 prominently displays the location 
of Warren Cave. The yawning sink hole was well 
known because it existed alongside the old road to 
Newnansville, where stagecoaches would stop to 
permit passengers to cool off in the stiff breeze 
blowing through the entrance. Warrens got its 
name because of a vague historical reference to 
Colonel John Warren billeting his troops inside 
a cave during the Battle of San Felasco (1839) 
against the Seminole Indians. In fact, Colonel 
Warren owned a plantation in the vicinity and 
may have actually owned the cave. The troop 
billeting is probably more supposition than fact, 
as Warren Cave has a 35 foot drop roughly 50 
feet inside the entrance and it is very likely the 
cave was wet at the bottom. Packed to its fullest, 
it would be difficult for even a dO/:en people to 
find less than desirable sleeping space above the 
drop. 

The juxtaposition of so man) young men at 
CF (the first woman enrolled in 1925) close to a 
clearly identified cave guaranteed active visitation 
by fraternities and early spelunkers. Gainesville 
sits astride a large karst formation known as the 
Central Florida Ridge which consists of very soft 
limestone riddled with caves and artesian springs. 
Those attracted to Warrens soon discovered 
many other caves to visit. 

With a wink at H.P. Lovecraft's (1922) 
Miskatonic C niversity, which appeared in 

numerous horror stories, the FSS playfully 
modified Nliskatonic's motto to "Ex Luce En 
Tenebras" (From LightInto Darkness) and placed 
it on their membership cards. Early photos show 
a razzle dazzle group of helmeted cavers with 
leather patches sewn into their pants to shield 
important parts of their anatomy against rope 
burns from the Dulfersitz method of rappelling. 
Their three-strand hard-Iayed rope was usually 
configured for rappelling as two leads of half 
inch "green strand" Manila, later replaced by 
Plymouth Goldline nylon rope. Rappel devices, 
when used, generally consisted of a single 
carabiner (the carabiner wrap), two crossed 
steel carabiners, or, most commonly, imported 
steel carabiners with toggle-type brake bars. The 
prussik knot, in countless configurations, reigned 
supreme as an ascender. The carbide or electric 
debate was a hot topic for years, however, many 
cavers employed carbide for their main light 
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source and used a small helmet-mounted electric 
as a backup. One thing everyone agreed on was 
that it was very bad form to burn through the 
rope one was hanging on. 

Many early FSS cavers were among the first 
cave divers as well, and the fledgling sport of cave 
diving into the crystal clear springs of Central 
Florida became very popular. Theyproduced some 
of the first maps of Jennie Springs Oater renamed 
Ginnie). The caves and springs of the region also 
attracted large numbers of disorganized, and 
usually badly equipped, members of the public. 
Particularly vexing were the shoals of beer cans 
left behind by partying fraternities and local high 
school students. Reports of "cave accidents", 
often wildly exaggerated by the press, were not 
uncommon. 

As early as 1953, the FSS was active in the 
support of bat banding projects and other 
scientific pursuits. Consequently, it wasn't 
long before a conservation movement gained 
momentum within the FSS. Soon, another 
slogan was adopted based on the original quote 
by Chief Seattle, "Take only memories, leave 
nothing but footprints." "Take nothing but 
pictures, leave nothing but footprints," became 
their maxim. This was later expanded to, "Take 
nothing but pictures, leave nothing but footprints, 
kill nothing but time," well before many later 
organizations echoed the saying and took up the 
cause of environmentalism. By 1957, the first 
vain attempts to stem the ongoing vandalism 
to caves and their fauna were made by gating 
Warren Cave, Bat Cave (near Newberry, Florida), 
and others. 

The Florida Cave Survey (FCS) commenced 
on October 12, 1957, with the goal of eventually 
identifying and mapping every important cave 
within Florida and surrounding states Oike 
Climax Cave and Glory Hole in Georgia). By the 
late 1960s, roughly 168 caves were established 
in Alachua County, including at least one on the 
GF campus (Blackfoot Cave). A large number 
of heavily decorated caves were discovered and 
mapped near :yfarianna in northern Florida. 
Numerous caves, including the humorously 
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named Walt's Misery, were discovered within 
the boundaries of Florida Caverns State Park 
and were reported for conservation. The Florida 
Cave Survey eventually became a cooperative 
effort among all the NSS Grottos in Florida and, 
as of September 15, 2004, has become a separate 
organization with over 1000 caves in its files. 
Major breakthroughs at Warren Cave in 1959 
and later have increased passageway to more than 
four miles with airflow studies, using the identical 
method employed at Lecheguilla Cave, indicating 
a potential for, conservatively, ten times more. 

In the early 1970s, the FSS helped design 
the acclaimed model cave at the Florida State 
Museum. Complete with hanging bats, guano 
(rice, dyed black), nesting opossums, and blind 
cave crayfish, it served to introduce thousands of 
visitors to closed ecosystems and the importance 
of cave conservation. Members were available 
for guest lectures and slide shows to anyone 
making a request. However, the Vietnam War 
made for turbulent times on college campuses 
during the early '70s. The university began 
ruthlessly enforcing a "full time students only" 
policy on campus organizations in an effort 
to keep Vietnam War dissidents off campus. 
This meant that many older members could no 
longer participate in the FSS, a devastating blow 
to the organization since many older members, 
graduates, and professors would be forced to 
quit. At that time, the FSS was invited to meet at 
the Florida State Museum and, with some regret, 
left the UF behind. Membership was again open 
to all. 

While at the Florida State Museum, the 
FSS did some of its most important work, in 
particular, authoring the bill that eventually 
became known as the Florida Cave Protection 
Act (Florida Statute: 810.13, Cave Vandalism and 
Related Offenses). Much of the initial draft was 
the work of Dick and Cathy Reilly, who worked 
tirelessly at adjusting the wording after hours 
of seemingly endless discussion. Introduced by 
Sen. John Mills, the bill failed to pass on its first 
introduction, largely because the FSS was too 
far away to effectively lobby the state legislature 
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in Tallahassee, Florida. All of our materials 
were then passed to the newly formed Florida 
State Cave Club, at Florida State University in 
Tallahassee, whose members adjusted sections of 
troublesome wording. Following an exhaustive 
lobbying effort by Carol Witte and others, the 
bill was at last enacted as law one year later. 

The Warren Cave gate had been destroyed so 
many times that, by the late 1960s, hardly anyone 
could remember it. Someone joked that the next 
time we needed an old car body pulled from a 
cave entrance, we should spread the word that 
it was a cave gate. The FSS could do little more 
than lead monthly trips to clean up the beer cans 
and broken bottles. Reports of bizarre behavior 
were frequent. Cavers exiting Warren would find 
people in their undershorts, with no light, left 
past the second of two three-story drops as a frat 
initiation prank. Individuals with only flash lights, 
or no lights at all, were seen trying to traverse the 
very dangerous Suicide Pass. On one memorable 
occasion, exiting cavers found the cave full of 
smoke, a poodle running loose at the bottom of 
the first drop, while a lone soul tried to chimney 
the drop in the dark as beer cans and garbage 
showered him from above. At the top they found 
the smoke coming from a fire as some fool tried 
roasting hot dogs while slowly emptying an entire 
case of beer, tossing the cans down the drop. It 
was only a matter of time. 

Tragedy struck on March 19, 1968. A local 
high school student, Warren Ogletree, entered 
the cave with two girls, two flashlights, and no 
rope, all wearing basically street clothing. They 
chimneyed down the first drop and up the 
second, reaching as far as the Cashew Squeeze 
before turning back. Rather than return by 
their original path, however, they chose a route 
through Suicide Pass. While it appears easy at 
the beginning, it soon becomes a horizontal wall 
traverse, high above the floor, on powder soft 
limerock. First Ogletree fell, followed by one 
of the girls he grasped for support. There are 
just enough obstacles to inflict serious injury 
on the trip to the bottom without slowing the 
fall. Ogletree's injuries were severe, worst among 
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them a fracture that extended nearly ear to ear 
across the back of his skull. The girl landed on 
top of him, suffering only a broken arm. Warren 
Ogletree remained in a coma for months. The 
sensationalistic press articles had nearly subsided 
when, six months later, his father checked into 
a local hotel and committed suicide. Wild press 
articles again blamed the mere existence of 
the cave. No caver was unmoved by the heart 
wrenching tragedy of this local family and we 
agonized over it. Many letters were sent to the 
editors of local papers trying to keep the matter in 
perspective. Six months after that, a law student, 
one Edward Ramey, dropped his flashlight and 
fell, landing within inches of where Ogletree 
had. His list of broken bones was extensive, but 
pins and plaster would eventually heal them. That 
really did it. 

Now editorials appeared with titles like ''A 
Killer Cave", as the press surged into a feeding 
frenzy in a mindless search for "the guilty". 
Only last minute legal intervention by the land 
owner prevented Florida's largest air filled cave 
system from being dynamited. FSS members 
wrote long articles to local newspapers, escorted 
editors and authorities on trips through the 
cave, and volunteered all the manpower needed 
if they could get materials donated to gate the 
cave once and for all. Close to a ton of steel and 
concrete were used along with hinges fabricated 
from automobile leaf springs to defeat hydraulic 
jacking attempts. Today, the gate still stands in 
mute testimony to the folly of humankind. No 
further serious injuries have occurred. Members 
of the public may still visit, free of charge, but 
now must be escorted by experienced cavers, 
sign a release form, and wear proper equipment. 
As part of a much larger project to preserve the 
2,300+ acre San Felasco Hammock, owned by 
the same family, the FSS succeeded in having 
Warren Cave deeded to The Nature Conservancy, 
protecting it until a better method could be found. 
In 1977, the FSS requested that the Conservancy 
deed ownership of Warren Cave to the NSS, 
thus conserving it for generations to come. 
Warren remains one of the most important FSS 
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achievemen ts. 
With the public closure of Warren Cave, 

accidents at other local caves increased. At 
that time, local state sponsored rescue crews 
were hopelessly out of their element, but there 
has been enormous improvement since. The 
evacuation of Warren Ogletree had been a near 
debacle. Among the FSS member's greatest fears 
was the possibility they might try to rescue one of 
us. So the FSS started its own rescue team. The 
trouble was, we almost never needed rescuing 
and the authorities of the day were very unlikely 
to call us for rescuing others. So it seemed we 
were training for naught and would ultimately 
end up like the proverbial l\tIaytag washer repair 
man. Nonetheless, all members of the rescue 
team, which included a heart surgeon and two 
emergency medical technicians (EMTs), received 
Advanced First Aid training or better. Everyone 
had training in advanced rigging techniques, 
Stokes litter evacuation methods, and could tie, or 
troubleshoot, any knot in the dark and/ or under 
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fifteen feet of water. Any rescuer could remain 
afloat indefinitely in full caving gear, boots and 
pack included. Each could communicate with 
semaphore, whistles, or flashing lights in Morse 
code and carried a card bearing a complete list of 
ground to air signals for flagging in helicopters 
(training courtesy of Eglin Air Force Base). For 
night search and rescue, every member carried 
maps and an orienteering compass, along with 
24 hours worth of food, light, and water. The 
normally dismissive local officials were so stunned 
at the team's first demonstration of these skills 
that they made the FSS rescue team a part of the 
Alachua County Civil Defense organization, arm 
patches, meeting room, fancy radio equipped 
vehicle, and all. 

One of their first rescues was the extraction 
of two locals who had tried to descend the 55 
foot free fall at Deadman's Drop Cave on a 
knotted rope. Next came a night search through 
a stream valley for a suicidal woman. She turned 
up elsewhere safe and sound, but to exit the 

Figure 1.16. Waitingjor the 12:30 express (photo f?y Tom Turner). 
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valley, some rescuers climbed up the tunnels 
connecting highway overpass storm drains to the 
stream cut below. They pushed off the manhole 
covers alongside Gainesville's main Highway 441 
and poured out of the openings, lights blazing, 
right in front of a patrolling police cruiser. The 
uninformed and dumbfounded officers could 
only mutter over and over, "I don't believe it, I 
just can't believe this! You were where?" Despite 
many successes, the hard working rescue team 
eventually disbanded when the Department of 
Civil Defense was replaced by the Department 
of Emergency Preparedness and essential 
funding and support dried up. Key people moved 
away, however, one mathematics student at UF 
changed his major and became an emergency 
room physician as a result of his experiences on 
the FSS rescue team. Many of the techniques 
developed by this bright, young, energetic group 
have never been duplicated. 

Cave conservation has been an ongoing 
effort by the FSS. Following a serious fall by a 
drunken girl and the drowning of a nineteen year 
old partier at Bat Cave, FSS members successfully 
arranged for a paper company to deed ownership 
of Bat Cave to the Santa Fe Community College. 
After installing a spiral staircase down one of six 
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entrances, the college uses it as an educational 
resource. Jennings Cave, long the subject of 
controversy over its besieged bat colony, was 
purchased outright with FSS funds and donated 
to the Southeast Cave Conservancy. Gating 
attempts have been largely unsuccessful so far. 
Any landowner can have their cave entrance sink 
cleaned of trash by just asking. In some cases this 
has resulted in tons of garbage being removed. 
A crushed school bus was removed from one of 
the entrances at Bat Cave. Numerous scientific 
projects have been supported over the years 
and the discovery of a number of new species 
are attributable to FSS members. Conservation 
lectures and slide shows are provided to all who 
request them, particularly on the topics of safety 
training and the importance of bat conservation. 
The Florida Cave Survey is presently a publication 
two inches thick, including caves discovered as 
far south as Miami. 

Members of the Florida Speleological Society 
have traveled the planet. They have visited ice 
caves in Antarctica, deep pits and dive sites 
across Central and South America, and caves of 
every description throughout the C.S., including 
lava tubes in Hawaii. Seek you a cave? Follow the 
nearest FSS caver. 

* The University's origins actually date back to the formation of the Eastern Florida Seminary in 
1853. Please see: http: //www.ufl.edu/history. 

[Note: Were you a member of the Florida Speleological Society? Many important documents 
were accidently discarded during the Vietnam War. If you have any documents or maps we can copy, 
please contact William Oldacre at oldacre@afn.org.] 
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History of the NSS Cave Diving Section 

Forrest Wilson, J __ \~SS 16631 

The Cave Diving Section (CDS) was formed 
at the 1973 National Speleological Society (NSS) 
Convention, when the NSS first started allowing 
specialty sections. The Cave Diving Section 
was approved at the February 6, 1974 Board of 
Governors (BOG) meeting as SS-4, the fourth 
Special Section of the NSS. Below is a history of 
the CDS; the early history is from the first NSS
CDS Cave Diving Manual, published in 1982. The 
last part of this history is an update of what the 
Cave Diving Section has done since 1982. 

History of Cave Diving Organizations 
(l-'rom the 1982 NSS-CDS Cave Diving Manua~ 

As the national caving organization in the 
U.S. since 1941, the NSS has inevitably played a 
major role in the development of cave diving in 
this country. Besides being responsible for the 
first C.S. cave dives, the NSS also published the 
first information on cave diving in this country 
in 1947 Oenkins, 1947) and an NSS cave diver 
authored the first U.S. cave diving manual, Dixie 
Cavern Kings Cave Diving Mantlal (Exley, 1969). 

Cntil the NSS authorized the formation of 
the Cave Diving Section in 1973, NSS divers 
had no national organization of their own. Up 
until that time, cave diving was organized strictly 
on a regional basis through the various local 
caving chapters of the NSS. Perhaps the most 
noteworthy of these was the Florida Speleological 
Society (FSS). They established the first C.S. cave 
diving training program in 1953, complete with 

-- formal written standards, at a time before any of 
today's national open water training programs 
existed (anon., 1958). Cave diving activity among 
FSS members reached such a peak that in 1955, 
the NSS chapter joined the Florida Skin Diver's 
Association of the Underwater Society of 
America as a skin diving club (anon., 1958). 

The need for an organization specifically 
devoted to cave diving, as opposed to a caving 
or diving organization containing cave diving 
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elements, prompted NSS divers to establish the 
Descenders Cave Diving Group in Georgia in 
the early 1960s, followed by FSS member Dave 
Desautels' founding of the Florida Cave Dwellers. 
NSS's Exley et al. then founded the Dixie Cavern 
Kings Cave Diving Club in 1968. In 1969, 
elements of the Cave Dwellers became Florida's 
National Association for Cave Diving (NACD) 
and in 1972, Chalkey, Lenihan et al. formed the 
American Cave Diving Association (ACDA). 
These were the first attempts at organizing cave 
diving activity on a national scale. Unfortunately, 
neither NACD nor ACDA grew much beyond 
the boundaries of the state of Florida. After a 
defunct period in the mid 1970s, the NACD was 
re-established in 1978 and continues to make 
contributions to cave diving. 

Finally, in 1973, the NSS authorized the 
formation of the Cave Diving Section and the 
first truly national cave diving organization in the 
C.S. was born. With 172 active US. members in 
1981, the NSS Cave Diving Section is by far the 
largest cave diving organization in the Western 
Hemisphere. 

Striving to make cave diving safer as well as 
more productive and enjoyable, the NSS CDS 
is engaged in a wide range of activities such as 
sponsoring educational workshops, certified 
cavern and cave diving training programs, warning 
sign installation, search, rescue and recovery 



WILSOi\ 

through the National Cave Rescue Commission 
(NCRC), cave exploration and mapping, and a 
wide range of publications including a bimonthly 
journal, L'nderwater Speleology. Membership in the 
NSS-CDS is available to any NSS member who is 
interested in cave diving and pays the annual dues 
to the Section's Treasurer. Persons interested in 
joining the NSS should write: NSS, Cave Avenue, 
Huntsville, AL 35810 for an application. 

Current Update 
Since 1981, when the above was written, the 

Cave Diving Section has grown to over 1000 
members, from all over the globe. The Cave 
Diving Section now owns three cave diving 
sites, and manages one owned by the NSS. In 
addition, the NSS-CDS has been instrumental 
in getting the State of Florida to make state 
parks out of some of the major spring systems. 
Manatee Spring, Peacock Springs, Madison Blue 
Springs, Lafayette Blue Springs, and Ichetucknee 
Springs State Parks all allow cave diving. Little 
River Springs will become a state park later this 
summer. 

Conservation efforts have inspired the State 
of Florida to limit the amount of water removed 
from the aquifer and activities that impact ground 
water quality, like strip mining and waste disposal 
that could contaminate the aquifer. The Section 
engages in "educational outreach" to educate 
the community about conservation and cave 
diving. They also sponsor exploration and survey 
projects around the world. 

Early meetings were held at NSS conventions 
and only had a handful of attendees. Today, the 
meetings (Workshops) are usually held in Florida 
and attract over 300 people. The NSS-CDS also 
has "mini Workshops" held in other parts of the 
U.S. The Cave Diving Section is the largest NSS 

HISTORY OF THE NSS-CDS 

internal organization, with nearly 10% of the 
total NSS membership. The by-laws have been 
updated a few times and today, the NSS-CDS 
Board of Directors (BOD) can vote electronically 
using a BOD forum, and meetings are available 
to the membership electronically. 

The training program has expanded and now 
offers four levels of instruction: cavern through 
cave diving (open circuit and rebreather), as 
well as specialty courses in cartography, deep 
cave (mixed gas), sidemount, diver propulsion 
vehicles, rescue / recovery, and stage diving. 
There are instructors in North, Central, and 
South America, as well as in Europe and the 
Caribbean. The rescue/ recovery program is now 
an international effort, through the creation of 
the IUCRR (International Cnderwater Cave 
Rescue and Recovery) organization. 

The )JSS-CDS journal, L'ndenvater SpeleologJ', 
has grown from four black and white typewritten 
pages per issue, to a full color slick magazine. 

The NSS-CDS has a webpage, with 
information about current events, conservation, 
membership, dive sites, cave diving, and how 
to get the necessary training. The webpage also 
has an online store, offering many resource 
materials for cave diving, like books, videos, and 
instructional manuals. http: //www.nsscds.org 
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The History of the Tampa Bay Area Grotto 

Brtlce Flareau, MD, NSS 56801 

June 4th 1983 marks the official beginning of the 
Tampa Bay j\rea Grotto (IBAG). On this date, we 
became the 295th member of the National Speleological 
Society (NSS). That first meeting went on for seven hours 
and covered a host of topics including the adoption of 
the 0JSS bylaws, the acceptance of a working grotto 
name, and the voting in of our first officers. 

During that marathon meeting, Toni Williams, while 
briefly visiting the restroom, was quickly voted in as our 
first official chair. Upon returning to the meeting room, 
she "vas SUtprised but did in fact accept the position 
Liter, a more formal vote was carried out and thus our 
first president was officially elected. Of course, ever since 
that meeting, Grotto members have learned not to leave 
the room during elections for fear of being voted in to 

office. 
Also during that inaugural meeting, the group 

struggled to find an appropriate name for the Grotto. The 
very fit;;t name under consideration was the ''Bay Area 
Troglodytes SocietY' or ''BATS.'' for short. After some 
deliberation, the group felt that few people would know 
what a troglodyte was, thus they finally arrived upon the 
name as we know it tocla~, Of course, this was not without 
controversy Early letters to the chair complained that the 
name ''Tea Bag" connoted a wet, flabby, dripp~~ weak, 
devitalbm image. Despite much ongoing discussion, the 
name prevailed through the years. Toni took advantage 
of the name during the annual NSS convention, when 
she handed out tea bags with printed labels that read 
''Tampa Bay Area Grotto,June 4th, 1983." I wonder if 
any of those tea bags are still out there somewhere? 

Our very first newsletter was published just two 
weeks after that initial June meeting of 1983. This' 'V u:gin 
Premier Issue" had no name, but rather introduced a 
contest to create both a newsletter name and a grotto 
logo. Despite much solicitation, the original masthead and 
logo stuck for a number of years. Each newsletter was 
topped by a picture of a handheld carbide lantern shining 
rays of light into a cave. This logo was swapped out a few 
times over the years, but by far and away was the most 
commonly seen graphic on those early nev.lSletters. 

With barely 5100 in the treasury and no bank account 
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yet established, the Grotto published its first newsletter for 
$38.20 with an additional $20 in mailing fees. From there 
on out, volunteerism prevailed regarding photocopies and 
the mailing list was limited to paid members. With dues at 
just $6 per person and $1 for each additional household 
member, the group got kicked off with very little capital 

TBAG's first organized trip was to Blowing Hole 
near Brooksville on June 25, 1983. The group did an 
organized cleanup, hauling bags of trash out of the cave. 
One bag broke while being hauled out, but no one was 
hurt and the cave was left trash free. 

In addition to Toni, our first executive committee 
was comprised of John Arnaldi, Vice Chair; Carol Logan, 
Secretary; and Jean Allen, Treasurer. We owe these folks 
a debt of gratitude for the founding of our Grotto. Of 
course, they did not do it all alone. The Grotto started off 
with 37 members from 28 different families. 

Although just 23 years old, the Grotto has had a 
great impact on many many people and issues. Members 
have appeared on televised newscasts and in multiple 
newspaper articles. They have testified on behalf of 
cave protection, have located new caves, and have been 
involved with cave restoration, cave rescue, and of 
course cave education. Although tea bags may appear 
drained and weak to some, in fact they contain powerful 
herbs and minerals that have been used for centuries in 
hundreds and hundreds of cultures and civilizations. 
While not centuries old ourselves (thank goodness), we 
should take pause to celebrate our organizational history 
as we continue to learn and grow as a Grotto. 



History of the Central Florida Cavers 

Jqy Landt, NSS 33584 

Sometime in early to mid 1991, my phone 
rang and Jeff Carson, a fellow I had never 
heard of, asked me if I would be interested in 
starting a caving club in the Orlando area. He 
was an unaffiliated cave diver who decided that 
he would like to organize a caving club here 
in Central Florida. Our initial conversations 
revolved around whether there were enough 
interested cavers in Central Florida to support a 
fourth Florida grotto. 

My wife and I had been members of two 
other Central florida grottos for some time: the 
Tampa Bay Area Grotto (TBAG) and the florida 
Speleological Society (FSS). I did not initially 
believe that the number of cavers in the Orlando 
area was sufficient to keep a grotto going. 

It is one thing to generate interest and 
organize. It's much more difficult to sustain the 
organization once the initial enthusiasm and 
energy get used up. I felt that I knew all of the 
active cavers in the area and there just weren't 
that many around this area. What I failed to take 
into account was the interest that an energetic 
orgaruzer can generate. 

Several of us put together a prospective 
member list and started calling. I was amazed 
at the number of people that were interested, 
heard about the "new club" through word of 
mouth, and came to our first meetings. Many had 
never caved before or were caving on their own, 
without any grotto affiliation. 

Our first organizational meeting was held 
at Jeff's house sometime in mid to late 1991. 
This first meeting introduced many of us to 
other cavers in the area that we knew nothing 
about. Some of us were active in other grottos, 
some only caved with friends out of state. Some 
had never caved but heard the commotion and 
attended the first meeting to see what it was all 
about. Bi-monthly meetings were subsequently 
held at Jeff's house for the next few years. 

During the initial months, the club did not 

(\ 
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affiliate with the National Speleological Society 
(NSS). This independence was the source of 
several lengthy discussions during these formative 
meetings. Many of the founding members were 
not NSS members and if I remember correctly, 
a couple of our first officers were not members 
of the ~SS, either. 

I was a member of the NSS and serving as 
the ~SS Membership Committee representative 
for Florida, Georgia, and Alabama. I felt that 
status as an official NSS grotto would be crucial 
it we were to form a club that could sustain itself 
through the years. 

The Central Florida Cavers (CFC) was 
officially recognized by the ~SS as Grotto #375 
in 1992. Our first roster consisted of 32 members. 
Founding Officers in this first year as an NSS 
grotto were: Jeff Carson, Chairman, Jeannette 
Cassano, Vice Chair, Susan Landt, Secretary, 
and Jay Landt, Treasurer 

A monthly newsletter came along in short 
order, The Subterranean. One of the early editors 
was a very talented young artist, John Martello, 
who contributed a lot of pen and ink art. One 
notable piece was "Nix the Bat", featured on the 
T-shirt sold at the first florida Cave Cavort that 
the CFC hosted (Figure 1.17). 

Several months after the CFC's inception, 
a group of members split off and formed the 
"Dead Cavers Society", the fifth NSS grotto in 
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Figure 1. 17. Nix the bat. 

Florida and the second one in Orlando. In a letter 
dated December 10, 1993, Evelyn Bradshaw 
wrote that "the two groups were so different 
in character that they would probably function 
better with separate leadership." The Dead Cavers 
Society has not been active for quite a while. 

The first tragedy involving a CFC Grotto 
member was the death of Wil Suggs, killed in 
a tractor accident on his property in Georgia 
in April 1992. His obituary appeared in the 
NSS ~ews. Wil was one of the driving forces 
within the Grotto. He was an experienced caver 
with a dynamic personality, spurring interest, 
participating in training weekends, and one of 
the energetic and magnetic forces that always 
enhances any organization, keeping it alive. 

Within a couple of years, the CFC had taken 
over from TBAG the Rollins College Outdoor 
Club Basic Cave Training weekend seminar. 
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This was an annual event for the Outdoor Club, 
with a weekend campout, two days of basic cave 
training, and a graduation trip into Blowing Hole, 
a cable ladder cave in the Withlacoochee State 
Forest. 

Over the years, the Central Florida Cavers 
have become as diverse as Florida's caves. Dry 
caves can be found from Miami to the Panhandle. 
We have vertical as well as horizontal caves and 
they range in size from borehole to caves that 
would give a gopher pause. Above all, we have 
underwater caves. With the Wakulla-Leon Sinks 
cave system continuing to reveal its secrets 
and the seemingly limitless possibilities for wet 
caving throughout the state, Florida is a premier 
cave diving site as well as offering the wide 
variety of dry caves. The Central Florida Cavers 
membership continues to reflect this diversity. 



History of the Flint River Grotto 

Allen Mosle0 i\TSS 12940 

The Flint River Grotto (FRG) started out as 

the Florida State Cave Club (Florida State University 

Caving Club), a student grotto of the NSS, #175. The 

idea for a cave club was initiated in September of 1967 

by David Lobdell, a graduate student in biology at 

FSU and an experienced caver for over 10 years. 

In the summer of 1968, a drive for membership 

was under taken. This resulted in 18 dues-paying 

members. One of the first trips was to Gainesville, 

Florida to visit the Florida Speleological Society, where 

the idea of an ~SS Grotto was implanted. 

Two NSS members, Richard Byrd and Jay Tullos, 

joined the club in the fall of 1968 and initiated the 

drive for NSS membership. Formal recognition as a 

full university club was granted at this time. 

The club's primary focus during this time period 

was Climax Cave (partially mapped by the Auburn 

Grotto in 1956-1957), where previously unmapped 

areas were explored. Other earlier activities included 

mapping of the caves and sinks in Falling Waters State 

Park. William Campbell undertook vertical training. 

Possibly the best early exploration experiences 

that the club had were the northern trips to Alabama, 

Georgia, Tennessee, and the western USA. These 

trips added invaluable experience to several members, 

especially in the area of vertical caving. 

The Florida State Cave Club flourished through 

the 1970s, 1980s, and early 1990s. There were shared 

cave trips between the grottos in the region such as 

Florida State Cave Club (FScq, Florida Speleological 

Society (FSS) , and Fort Rucker Ozark Grotto (FROG). 

Great discoveries were made and mapping progressed 

in Climax Cave, Glory Hole Cave, and Malloy's 

Waterfall Cave. There were some great parties as well. 

Some were members of more than one grotto as our 

work or college moved us from one city to another. 

Being an official student organization through 

the university had its perks. We were given money to 

buy ropes, helmets, lights, and carbide. Students could 

even checkout state vehicles to take on caving trips. 
They were also able to get per diem to pay for travel 

expenses. We had a place to meet on campus and a 

closet on campus in which to keep club equipment 
In addition, we had a fresh supply of new students 

joining the grotto each year. 

A few problems eventually lead to the formation 

of the FRG #382. To begin with, Florida State 

L"niversity began to require all student organization 

officers to be university students. (At this timeanwnber 

of the members and officers were not students). To 

be an NSS organization the officers had to be NSS 

members. Having students that were not financially 

able to do both made it difficult. In February 1993 the 

Florida State Cave Club officially became the FRG. 

Since the FRG was formed, the primary cave of 

activity has been Malloy's Waterfall Cave. The break 

through the terminal break down area created a multi

year project of surveying over a mile of passage. 

Grotto members have also gated both Waterfall and 

Climax Caves. 

In the past, some members have helped the 

Florida Natural Inventories with their work. We have 

also assisted the Florida Wildlife Commission and 

Georgia Department of Natural Resources in bat 

counts. Restoration work in Florida Caverns State 

Park is a long-term project with which we have had 

help from the FSS, Central PI >, and TBAG grottos. 

In addition, the FRG is assisting with the resurveying 

of some of the wild caves in the park. More recently, 

the grotto has been involved in the rebuilding of the 

gate on Glory Hole. This was a massive project with 

help from the following grottos: Middle Gi\, 
Dogwood Citry Grotto, TBAG, and FSS. We are 
also in the process of working on a conservation 

project there as well. 
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History of the Florida Cave Survey 

Albert Krause, 1\;-S S 7617 

The Florida Cave Survey (FCS) was formally 
established by the Florida Speleological Society 
(FSS) on Wednesday, October 9, 1957 and began as 
personal notes, mosdy accumulated by University 
of Florida biology students Richard Warren and 
Louis Hippenmeier, starting around 1958. In 
1962, Richard and Louis tabulated their notes into 
a formal synoptic document, "The Report of the 
Florida Cave Survey", and distributed it to the FSS 
membership and a few others as a mimeographed 
handout --likely only 40-50 copies were distributed. 
Notably, this was the first and last time the old 
foSS-supported survey published anything as an 
entity due to various grotto members' desires to 
maintain secrecy over cave locations and data. 

The FCS languished between 1962 and 1964, 
when the shoebox full of Richard's and Louis's 
3x5 cards, relating to some 160 caves, was handed 
over to Al Krause, the newly-elected Chairman of 
the Florida Cave Survey. Al maintained and added 
to the records, drawing on personal observations 
and a few contributions by other FSS members 
until his graduation from the University of Florida 
in 1967, when he passed on records covering some 
380 + caves. 

Between 1967 and 1989, the FCS passed 
through many hands under the governorship of 
the FSS Board of Directors. While a great deal 
of information was acquired, all was lost to the 
FSS grotto except a shoebox full of Krause's 
old records remaining from when he converted 
all files to standard format in 1965-66. In 1989, 
Krause retired from the Army and returned to 
Gainesville, where he rejoined the FSS. He was 
again elected to Chair the FCS and a few tattered 
remnant 3x5 cards were turned over -- all that was 
left of the FCS records. With the help of Sheck 
Exley, Frank Spiro, Paul Aughey, Eric Amsbury, 
and others, coupled with an extensive round of 
his own cave visits, Krause was able to reconstruct 
and add to the records from 1967 and expanded 
both the number and detail of cave records until 
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he resigned from the FCS in 1994 due to personal 
and professional demands. At that time, the FCS 
had expanded to include over 680 caves, including 
those new caves documented by Paul Aughey's 
published North Florida Cave Survey, and a great 
many maps and other references. 

TheNFCS 
The North Florida Cave Survey (NFCS), 

which had a first and second edition published in 
1997, is a survey of caves in the Florida panhandle 
from Jacksonville to Pensacola. The survey was 
compiled by Paul Aughey, who started the survey 
in 1991 as a way to untangle the historic cave data 
in North Florida. The North }'lorida Cave Survry is 
a compilation of north Florida caves from the 
1962 Florida Cave Survey and 1969 Florida Cave 
Surve} Update (Florida Speleological Society), 
the S otlth "Rastern Karst S urvry (paul Boyer and 
Jimmy Harrison), and Caves of Jackson Counry by 
Jim Kennedy (used in second edition only). The 
survey also incorporated all published data from 
the newsletters The Frog Croaks (Fort Rucker
Ozark Grotto), The Flon'da State Caver (Florida 
State Cave Club), all the survey books and archives 
from the Florida State Cave Club, and numerous 
ridgewalks. 

The NFCS focuses on "dry caves" and is 
just over two hundred pages. It includes maps, 
narrative descriptions of the caves, articles on the 
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formation and biology of the caves, and locations. 
A total of one hundred and fifty copies were 
printed -- seventy five of each edition -- and one 
copy of each version was donated to the National 
Speleological Society (NSS) library as well as to 
several southern grotto libraries. The publication 
sold for the price of printing plus a few dollars to 
offset the price of the donations. 

Recent Work 
After 1994, the FCS, as such, languished, 

although the independent Florida Cave Registry 
maintained privately by Cave & Karst Resource 
(AI Krause) continued to record and document 
cave discoveries throughout Florida, drawing 
heavily on input from published materials and 
the caving community at large. The NSS-Cave 
Diving Section (CDS) also maintains a great many 
records on Florida dive caves and Ned DeLoach, 
Michael Blitch, and Michael Emmanuel have 
published extensive information on florida's 
underwater caves. 

TheNewFCS 
In late 2002, Dan Straley and Bill Walker 

started an effort to revive and re-organize the 
Florida Cave Survey with the intention of forming 
an official NSS Cave Survey. The two main goals 
of the new organization would be to assemble all 
of the data from previous efforts and to make that 
data available to responsible cavers. 

Cavers that had made significant contributions 
to data collection were recruited to join an internet 
discussion group. The first organizational meeting 
was held on .Y1arch 16th at the 2003 Florida Cave 
Cavort and lasted only a few hours. The discussion 
included about 20 participants and included a 
general discussion on the mission of the FCS. 

Participants agreed to meet again and a 
constitution was drafted at the second meeting 
on April 19, 2003. The document drafted was a 
hybrid of several other surveys, most notably the 
Tennessee Cave Survey (rCS) and the Indiana 
Cave Survey (ICS) charters, modified for Florida's 
unique situation and caving culture. The draft 
was re-worked on the internet discussion group 
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and formally adopted at the third organizational 
meeting on July 27, 2003. Since underwater caves 
are far more numerous in Florida than in other 
states, the FCS has been tailored to recognize this 
uruque resource. 

As per the new constitution, the first formal 
elections were held at the autumn meeting 
in Gainesville on September 18th 2004. Paul 
Aughey, Buford Pruitt,Jason Richards, and Robert 
Brooks were elected as the new FCS's Chair, 
Secretary-Treasurer, Data Director, and Librarian, 
respectively. During the three-hour meeting, a 
formal initial data layout format was adopted and 
the first draft of the new Florida Cave Survey was 
handed out to the members, drawing heavily on 
the NFCS and pre-1964 FCS records. The initial 
draft of the new Florida Cave Survey contained 
over one thousand Florida listings and three 
hundred and two cave maps. 

In 2006, Al Krause was elected as Data 
Director and has been integrating material from 
his Florida Cave Registry into the FCS records, 
which currently include over 1700 karst features, 
of which about 1000 are actual known caves. Over 
1050 maps (including historic maps and variants) 
are included as well as over 900 hard-to-find full
text reference articles and publications. About 
250 additional features and hundreds of location 
maps, photographs, and additional references 
are currently pending posting. Survey updates 
(including scarce reference materials and maps) 
are currently provided to FCS regular members 
semi-annually in compact disk (CD) form. 

As of this writing 0anuary 2008), the f'CS's 
formal website and permanent mailing address 
are in process, but membership information and 
inquiries may be directed to any of the current 
Officers: 

Chairman Jay Landt 
cavemedic@bellsouth.net 

Secretary-Treaurer Wendy Shirah 
TMR171@aol.com 

Data Director Albert Krause 
aakrause@cox.net 

Librarian Dennis Carney 
dscarney@tecoenergy.com 
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TREJ\SCRE 

During the Civil War; there were no settlements near Gulfstream, or a'!)1lvhere else in todqy's Palm Beach 
County. It was a lonelY tnp for Long John Holman, first barefoot mailman, as he trudged along the beach, 
carrying the mail from Biscqyne Bqy to St. Augustine. Unlike later barefoot mailmen, who kept provisions 
and boats stashed along an abbreviated route, Holman's treks appear to have been an occasional service, and 
it took him several lveeks to deliver a letter. 

One of Long John's stopovers lvas a coral rock formation that housed caves where he could come in out of the 
rain or the sun or could hide from a'!)1 hostile Indians that might be near!?y. 

The rock formation extended from the edge of the ocean through the ocean n"dge and emerged to the west of the 
ridge, where the entrance to the caves Iqy. The larger cave lvas about 20 i?Y 20 feet, high enough for a grollm man 
to stand upright. A flat stone inside the cave could be used as a table. Local legend said that pirate treasure lvas 
hzdden beneath the tablestone, bid no one could ever move it to find out. 

From - Glimpses of South Honda History by Stuart McIver. Florida Flair Books, Miami, Florida, 

1980. ISBN 0-9613236-9-8, on p. 70. 

Figure 2.1. Lee Florea in Fat Sleeper Cave, Dade County, Florida (photo ry Alan Cressler). 
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Florida's Longest and Deepest Caves 

Albert Krause, NSS 7617 

Florida is a highly cavernous state, riddled 
with thousands of sinkholes and cavities. Cnfor
tunately, its weak, soft limestone, high water ta
ble, abundant and mobile surficial deposits, and 
frequent inundation by Pleistocene seas severely 
limit the size, continuity and accessibility of its 
caves. Surface and shallow marine processes have 
rendered the majority of cave entrances impas-

sible due to sand and clay fills. Thousands of 
solution pipes intersect caves and carry in sedi
ments that cut off or completely fill most cave 

passages. 
Despite these destructive processes, many 

spectacular, deep-seated, high-discharge spring 
caves have remained relatively clear of sediment. 
Shallow caves above the water table have fared 
least well, but a number of dry caves whose en
trances are relatively recent and in areas of thin 
soils are worthy examples of treasures lost - or 
still awaiting discovery. 

Florida's Longest Dry Caves 
(Source: Florida Cave Survey, July 2008) 

Reported Length 

Cave/System Name County Cave Type meters feet 
1 Warren Cave Alachua Dry 6,858 22,500 

2 Catacom bs , The Marion Watertable 1,980 6,497 

3 Briar Cave Marion Dry+Watertable 1,7 4 7 5,730 
4 Boyers Discovery Cave Jackson D ry+W ate rta ble 1,615 5,297 
6 Ellis Cave Jackson Dry 1,189 3,900 
7 Brooks Cave Jackson Dry 1,036 3,400 
8 Brooksville Ridge Cave Hernando Dry 1,033 3,388 
9 Hollow Ridge Cave Jackson Watertable 1,027 3,370 

10 Roosevelt Cave Marion Watertable 1,023 3,357 
11 Newberry Bat Cave Alachua Dry 991 3,250 
12 Florida Caverns Jackson Dry 884 2,900 
13 Busted Well (entry closed) Marion Dry 882 2,893 
14 Point Cave Levy Dry 712 2,337 
15 Sweet Gum Cave Citrus Dry+Underwater 610 2,000 
16 Octopus Cave Levy Dry 568 1,8 63 
17 Werner Cave Citrus Dry + Watertable 561 1,840 
18 Tucks Cave Marion Dry 543 1,780 
19 M iltons Cave Jackson Dry 500 1,640 
20 White Cliff Cave Marion Dry 407 1,335 
21 Gurgling Hole Jackson Dry 394 1,293 
22 Running Buffalo Cave Levy Dry 394 1,292 
23 MudCave#2 Jackson Dry 361 1,183 
24 Ovens , The Jackson Watertable 347 1,138 
25 Miltons II Jackson Dry 347 1,138 
26 W indy Crawl Cave Jackson Dry 332 1,090 
27 China Cave Jackson Dry 323 1,060 
28 Sumter County Bat Cave Sumter Dry 315 1,033 
29 Indian Cave Jackson Dry 311 1,020 
30 Falling Waters System Washington Dry 308 1,010 
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Table 2.2. Florida's Longest Un derw ater Caves 
(Source: Florida Cave Survey, January 2008) 

Reported LenQth Water Depth 
Cave/System Name County meters feet meters feet 

1 Wakulla-Leon Sinks System Leon 45,480 149,213 107 350 
2 Old Bellamy System Alachua > 15,200 >50,000 49 160 
3 Cathedral-Falmouth System Suwannee 12 ,503 41 ,020 61 200 
4 Beacon Woods-W aynes World System Pasco 10 ,668 35,000 49 160 
5 Madison Blue Spring Madison 7,775 25,508 43 140 
6 Telford Spring Suwannee 7,620 25,000 22 72 
7 Blue Springs, Jackson Jackson 7,620 25,000 49 160 
8 Peacock I-II Cave System Suwannee 6,854 22,488 64 210 
9 Chip's Hole System Wakulla 6,795 22 ,292 37 120 

10 Hart Springs System Gilchrist 6,706 22,000 24 80 
11 Blue Spring-Green Sink System Lafayette 6,096 20,000 
12 Bonnet Spring Suwannee 6,096 20 ,000 15 48 
13 Hornsby Spring System Alachua 5,876 19,277 46 150 
14 Manatee Springs Levy 5,547 18,200 29 95 
15 Natural Bridge System, St. Marks Leon 3,691 12,108 34 110 
16 Devil's Eye and Ear System Gilchrist 3,636 11,930 34 110 
17 Indian Spring Wakulla 3,626 11 ,897 49 160 
18 Weeki Wachee Spring Hernando >3000 > 10 ,000 123 403 
19 Lake Tarpon-Tarpon Springs System Pinellas >3000 > 10 ,000 52 170 
20 H ole in the Rock Spring Jackson 2,870 9,415 41 135 
21 Little River Spring Suwannee 2,438 8,000 40 132 
22 Peacock III Cave Suwannee 2,359 7,7 40 
23 Lineater Spring Suwannee 2,195 7,203 18 60 
24 Sally Ward Spring Wakulla 2,164 7,100 107 350 
25 Washington Blue Spring Washington 1,829 6,000 
26 Eagles Nest Hernando 1,829 6,000 96 315 
27 Ellaville-Suwannacoochee System Suwannee 1,829 6,000 47 155 
28 Twin Spring Cave Jackson 1,679 5,507 31 102 
29 Blue Hole Spring Jackson 1,609 5,280 

30 Siphon Creek System Colum bia 1,585 5200 57 188 
31 Charles Spring Suwannee 1,524 5,000 24 80 

32 Twin Dees Hernando 1,524 5,000 85 280 

33 Thunder Hole Hamilton 1,524 5,000 58 189 

34 Blacksmoke Cave Madison 1,249 4,097 33 108 

35 Mill Creek Sink System Alachua 1,219 4,000 69 227 

36 Sulphur Springs Hillsborough 1,219 4,000 37 120 

37 Cow Spring Suwannee 914 3,000 34 110 

38 Anderson Spring Suwannee 914 3,000 29 95 

39 Morgan Spring Hamilton 914 3,000 55 180 

40 Springboard Siphon Cave Jackson 914 3,000 49 160 

41 Maund Spring Jackson 914 3,000 22 72 

42 Matachuck Cave Calhoun 671 2,200 12 39 

43 Convict Spring Lafayette 626 2,054 11 35 
44 McBride Slough Wakulla 610 2,000 27 90 
45 Ruth Springs Cave Lafayette 610 2,000 15 50 
46 Corbett Spring Ham ilton 610 2,000 43 140 
47 Church Sink Leon 600 1,968 20 67 
48 Apopka Blue Sink Orange 484 1,587 40 130 
49 Citrus Blue Spring Citrus 457 1,500 55 180 
50 Suwannee Blue Spring Suwannee 439 1,441 12 40 
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History of the Florida Cave Protection Act 

Allen Mosler, NSS 12940 

In 1974, through the efforts of Richard 
Reilly of the Florida Spleleological Society 
of Gainesville, a very concise and simple cave 
protection act, outlawing physical and biological 
vandalism without owner permission, was 
introduced in the Florida legislature. The bill 
passed the House unanimously, but became tied 
up in the Senate Rules Committee. During the 
spring of 1979, Florida State Cave Club (FSCC) 
President Karen Witte and law student friend Jim 
Brehm restarted the effort. They did research 
on cave legislation in other states and outlined 
a prospectus to present to potential House and 
Senate sponsors. Ivuke Taylor, a pre-law student 
with a part-time job as doorkeeper at the Florida 
House of Representatives, joined the group in 
August of that year. 

On April 10, 1980, Taylor, Witte, and 
Chuck Machovec walked into State Senator 
Alan Trask's office (D- Osceola County). The 
son of Sen. Trask lived in the same Scholarship 
house as Mike Taylor. Within 5 to 10 minutes, 
they presented Senator Trask with information 
regarding the number and distribution of 
caves in Florida, along with facts concerning 
the biological, geological, archaeological, and 
recreational value of cave resources in Florida. 
In conclusion, they presented their draft of a 
bill which was primarily comprised of carefully 
gleaned sections of legislation from other states. 
Sen. Trask agreed to sponsor the bill and quickly 
had secured a House sponsor, Representative 
John Grant from Pinellas County. The bill then 
went to Bill Drafting for clarification. 

On Friday May 2, Taylor and Witte received 
word that their proposed legislation, SB 91, was 
scheduled for the Senate Natural Resources 

Committee the next Monday afternoon. A similar 
piece of legislation, HB 1557, was scheduled for 
the House ~atural Resources Sub-Committee 
the same day. Dr. Paul Boyer of the Fort Rucker
Ozark Grotto and teacher at Fort Walton 
Community College was called. He agreed to 
attend the hearings. 

After our sponsor was introduced as 
"Caveman Trask" in the Senate committee, 
there were no questions and the bill passed 
unanimously. In the House hearing, Dr. Boyer 
and Taylor did an admirable job of fielding 
questions. The only substantial opposition was 
from a lawyer based in Hollywood, Florida that 
represented a construction company. 

The bill soon came before the full House and 
Senate. Some key help in form of Florida Sierra 
Club Lobbyist Dave Gluckman helped argue the 
case. Eventually, the proposed legislation was 
added as an amendment to HB 294, a Division 
of Natural Resources bill. The sponsor was 
Representative Sam Pell, the House Majority 
Leader at that time. The amendment was adopted 
May 3, 1980. The Senate passed the bill several 
days earlier as SB 910. 

Some problems still existed as a result of the 
changes made in the House and Senate. Over 400 
yea votes later, HB 294 had passed both houses 
in identical form. On Friday June 6, 1980, the 
last day of the regular session, The Florida Cave 
Protection Act received over 600 yea votes and 
not a single nay. The Florida Cave Protection Act 
took effect October 1, 1980. 

Condensed from an article originally written by 
Witte, Karen. 1980. Florida Cave Protection .<"'..ct. 

Florida State Caver. Winter/ Spring 1980. p. 6-9. 
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Florida Cave and Cave-Related Law 

Albert Krause, NSS 7617 

The following three acts are especially 
relevant to the protection of and access to caves 
in Florida. 

1. The Florida Cave Protection Act 
2. The Florida Sportsman's Act 
3. The Critical Wildlife Area Regulations 
Other legislation and regulations relating 

to environmental protection, antiquities, land 
use and development, ground water protection, 
and laws regarding trespass, vandalism, and 
littering may also have bearing under specific 
circumstances, especially on cave protection 
matters. Overall, in Florida, regulations regarding 
land use and comprehensive land use planning 
provide the best up-front protection for caves 
and similar significant and / or threatened biologic 
and geologic resources. 

FLORIDA CAVE PROTECTION ACT 

([he jollozving statute lvas developed to address particular 
problems lvith cave vandals, gate-crashers, commercial 
mineral sellers, and Olvners and illegal dumpers lvho use 
caves and sinks as trash dumps. Though awktvard!J 
worded, it tvas also intended to be open enough to permit 
normal, responsible caving activities and research. The 
penalD'for violation (as of January 2008), is a minimum 
of 1 year in prison , but it does provide language to 
supplement existing laws against trespass and vandalism 
and incltldes specific provisions aimed at protecting ground 
water resources. 7 

810.13 Cave vandalism and related offenses. 

(1) DEFINITIONS. As used in this act: 
(a) "Cave" means any void, cavity, recess, 

or system of interconnecting passages which 
naturally occurs beneath the surface of the 
earth or within a cliff or ledge, including natural 
subsurface water and drainage systems but not 
including any mine, tunnel, aqueduct, or other 
manmade excavation, and which is large enough 
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to permit a person to enter. The word "cave" 
includes any cavern, natural pit, or sinkhole 
which is an extension of an entrance to a cave. 

(b) "Cave life" means any life form which is 
indigenous to a cave or to a cave ecosystem. 

(c) "Gate" means any structure or device 
located to limit or prohibit access or entry to a 
cave. 

(d) "0 " h wner means a person w 0 owns 
title to land where a cave is located, including a 
person who holds a leasehold estate in such land; 
the state or any of its agencies, departments, 
boards, bureaus, commissions, or authorities; 
or any county, municipality, or other political 
subdivision of the state. 

(e) "Person" means any individual, 
partnership, firm, association, trust, corporation, 
or other legal entity. 

(f) "Sinkhole" means a closed topographic 
depression or basin, generally draining 
underground, including, but not restricted to, a 
doline, limesink, or sink. 

(g) "Speleogen" means an erosional feature 
of a cave boundary, including, but not restricted 
to, anastomoses, scallops, rills, flutes, spongework, 
or pendants. 

(h) "Speleothem" means a natural mineral 
formation or deposit occurring in a cave, 
including, but not restricted to, a stalagmite, 
stalactite, helictite, anthodite, gypsum flower, 
gypsum needle, angel hair, soda straw, drapery, 
bacon, cave pearl, popcorn (coral), rimstone 
dam, column, or flows tone. Speleothems are 
commonly composed of calcite, epsomite, 
gypsum, aragonite, celestite, or other similar 
minerals. 

(2) VANDALISM. It is unlawful for any person, 
without the prior written permission of the 
owner, to: 

(a) Break, break off, crack, carve upon, 
write upon, burn, mark upon, remove, or in any 
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manner destroy, disturb, deface, mar, or harm 
the surfaces of any cave or any natural material 
which may be found within, whether attached 
or broken, including speleothems, speleogens, 
or sedimentary deposits. This paragraph does 
not prohibit minimal disturbance or removal for 
scientific inquiry. 

(b) Break, force, tamper with, or otherwise 
disturb a lock, gate, door, or other obstruction 
designed to control or prevent access to a 
cave, even though entrance thereto may not be 
gained. 

(c) Remove, deface, or tamper with a sign 
stating that a cave is posted or citing provisions 
of this act. 

(3) CAVE LIFE. It is unlawful to remove, 
kill, harm, or otherwise disturb any naturally 
occurring organism within a cave, except for 
safety or health reasons. The provisions of this 
subsection do not prohibit minimal disturbance 
or removal of organisms for scientific inquiry. 

(4) POLLCTION AND LITTERING. It is 
unlawful to store in a cave any chemical or other 
material which may be detrimental or hazardous 
to the cave, to the mineral deposits therein, to 
the cave life therein, to the waters of the state, 
or to persons using such cave for any purposes. 
It is also unlawful to dump, litter, dispose of, 
or otherwise place any refuse, garbage, dead 
animal, sewage, trash, or other similar waste 
materials in a cave. This subsection shall not 
apply to activity which is regulated pursuant to 
s. 373.106, regarding the intentional introduction 
of water into an underground formation, or 
chapter 377, regarding the injection of fluids into 
subsurface formations in connection with oil or 
gas operations. 

(5) SALE OF SPELEOTHEMS. It is unlawful 
for any person to sell or offer for sale any 
speleothems in this state or to transport them for 
sale outside this state. 

(6) PENALTIES. Any person who violates 

FLORIDA CAVE LAW 

subsection (2), subsection (3), subsection (4), or 
subsection (5) is guilty of a misdemeanor of the 
first degree, punishable as provided in s. 775.082 
or s. 775.083. [As of January 2008, the minimum 
sentence for a first degree misdemeanor ~JJas set at 1 year 
plus a fine of not to exceed the greater of $1,000 or 
double the amount of gain by the cl,dprit or loss by the 

victim.] 

FLORIDA SPORTSMAN'S ACT 

[[he following addition to the Florida State S tatt/tes was 
originallY proposed to protect landowners who opened their 
lands to hunters, but was expanded to promote the opening 
of lands to the public by private and corporate landoumers. 
Since it offers protection, in particular, to large corporate 
landholders such as paper and timber companies, lPater 
management districts, developers, etc. and beneficiallY 
contn'butes to access by hunters, environmentalists, hikers, 
etc., it has a strong constituency. The Imp has been court
tested and was determined constitutionaL It provides legal 
freedom from liability to oumers who permit members of the 
public to enter on their lands for recreational pursuits.] 

375.251 Limitation on liability of persons 
making available to public certain areas for 
recreational purposes without charge. 

(1) The purpose of this actis to encourage persons 
to make available to the public land, water areas 
and park areas for outdoor recreational purposes 
by limiting their liability to persons going thereon 
and to third persons who may be damaged by the 
acts or omissions of persons going thereon. 

(2)(a) An owner or lessee who provides the public 
with a park area for outdoor recreational purposes 
owes no duty of care to keep that park area safe 
for entry or use by others, or to give warning to 
persons entering on going on that park area of 
any hazardous conditions, structures, or activities 
thereon. An owner or lessee who provides the 
public with a park area for outdoor recreational 
purposes shall not by providing that park area: 
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1. Be presumed to extend any assurance that 
such a park area is safe for any purpose, 

2. Incur any duty of care toward a person 
who goes on that park area, or 

3. Become liable or responsible for any 
injury to persons, or property caused by the act 
or omission of a person who goes on that park 
area. 

(b) This section shall not apply if there is 
any charge made or usually made for entering 
or using such park area, or any part thereof, or 
if any commercial or other ac tivity for profit 
is conducted on such park area, or any part 
thereof. 

(3) (a) An owner of land or water area leased to 
the state for outdoor recreational purposes owes 
no duty of care to keep that land or water area 
safe for entry or use by others, or to give warning 
to persons entering or going on that land or 
water of any hazardous conditions, structures, or 
activities thereon. An owner who leases land or 
water area to the state for outdoor recreational 
purposes shall not by giving such lease: 

1. Be presumed to extend any assurance that 
such land or water area is safe for any purpose, 

2. Incur any duty of care toward a person 
who goes on the leased land or water area, or 

3. Become liable or responsible for any 
injury to persons or property caused by the act 
or omission of a person who goes on the leased 
land or water area. 

(b) The foregoing applies whether the 
person going on the leased land or water area is 
an invitee, licensee, trespasser, or otherwise. 

(4) This act does not relieve any person of 
liability which would otherwise exist for the 
deliberate, willful, or malicious injury to persons 
or property. The provisions hereof shall not be 
deemed to create or increase the liability of any 
person. 

(5) The term outdoor recreational purposes as 
used in this act shall include, but not necessarily 
be limited to, hunting, fishing, swimming, 
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boating, camping, picnicking, hiking, pleasure 
driving, nature study, water skiing, motorcycling, 
and visiting historical, archaeological, scenic, or 
scientific sites. 

CRITICAL WILDUFEAREAREGULATIONS 

~The following extracts of the Florida Administrative 
Code, Chapter 39, pertaining to the Flon·da Game 
and Wildlife Conservation Commission provides for the 
establishment and protection of Critical Wildlife Areas 
(CWA) on property owned 0' the state or other pub/ic 
or pn'vate lands, when authorized 0' the land owner. It 
allows for the patrolling of such lands and the prosecution 
of persons trespassing thereon or taking or otherrlJise 
disturbing wildlife thereon. RecentlY) this ruling has been 
used to scifeguard bat maternity caves on pub/ic and private 
lands within the state of Florida. UnfortunatelY, many 
landowners have been reluctant to employ the sanctions 
provide~ either because thry fear the potential ramifications 
as applies to their use or sale of the property, or because 
thry do not want outside interference on their lands. This 
reluctance is especiallY apparent among quarry owners. 
Regardless, this too" coupled with the support of local 
sponsoring volunteer activities, is potentialb' very usefuljor 
protecting threatened bats and other cave fauna. Private 
landowners are increasingfy amenable to establishing 
StIch protections as a llJqJ of preserving natural land and 
gaining legal protections.] 

39-1.004 Definitions [selected]. 

(20) Critical wildlife area - An area 
established by the commission which is regulated 
to minimize the adverse impact on wildlife due 
to man-caused disturbance or destruction. 

(23) Endangered species - As designated 
by the commission, a species, subspecies, or 
isolated population which is so few or depleted 
in number or so restricted in range or habitat due 
to any man-made or natural factors that it is in 
imminent danger of extinction or extirpation 
from the state, or which may attain such a status 
within the immediate future. 
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39-14.001 Establishment Orders. 

(1) Whenever the Commission establishes an area 
to be a Type I or Type II wildlife management 
area; a wildlife and environmental area; a refuge; 
a bird sanctuary; a critical wildlife area; a fish 
management area; or a miscellaneous area, it 
shall do so by an establishment order. 

(a) The establishment order shall recite, at 
least, the following: 

1. The legal description of the area to be 
established. 
2. Any terms and conditions under which the 
area is established. 
(b) The establishment orders shall be 

kept by the Commission in a document called 
"Establishment Orders, Revised May 25, 1979" 
which shall contain a copy of all orders of the 
Commission establishing an area as a Type I or 
Type II wildlife management area; a wildlife and 
environmental area; a refuge; a bird sanctuary; a 
critical wildlife area; a fish management area or a 
miscellaneous area. 

(2) The Commission does hereby adopt and 
incorporate by reference into these rules and 
regulations the establishment orders found in the 
document "Establishment Orders, Revised May 
25, 1979". 

The document is available to the public pursuant 
to the provisions of chapters 119 and 120, FS. 

FLORlDA CAVE LAW 

39-19.005 Establishment and Protection of 
Critical Wildlife Areas. 

(1) Critical wildlife areas may be established 
by the Commission with prior concurrence in 
such designation by the owner of the property 
wherein the area is situated. All areas shall be 
described in the order with sufficient specificity 
as to permit identification and shall be posted by 
the Commission so as to provide due notice as 
to the identity and status of the area. The order 
establishing the critical wildlife area shall contain 
the dates during which the tract shall be afforded 
maximum protection from human or vehicular 
disturbance. 

(2) No person shall take or disturb any wildlife 
within any critical wildlife area during the period 
designated by the order establishing such area. 
During such periods the operation or use of 
a vehicle or entry by any person into the area 
shall constitute molestation or disturbance in 
violation of this section. 

References 
State of Florida. Florida Statutes, Chapters 375 

and 810. 
State of Florida. Florida Administrative Code, 

Chapter 39. 
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Dry Caving in Florida 

Albert Krause, NSS 7617 

No doubt about it, Florida is a GREAT caving state. How could it not be, since the entire state 
- from sea to shining sea - is 100% underlain by soluble limestone! For dry cavers, Florida's geology 
and history afford some real opportunities as well as some distinct challenges. 

Figure 2.2. Florida is just full of holes! A sinkhole complex near Chiefland. Photo cour
teD' 1 'Io17'da Geological Survey. 

Opportunities and Challenges for the Cave-Seeker 
On the opportune side, you have to consider the following: 
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1. You are never more than a few hundred feet from soluble limestone bedrock anywhere in 
Florida. 
2. The warm, wet climate and lush vegetation provide abundant acidic water to dissolve the lime
stone. 
3. The rock is riddled with soft, highly permeable zones and joints that promote water move
ment. 
4. The gentle topography lets water soak in rather than rush off down steep river channels. 
5. The rock is so porous that the interfaces between the saturated zone and the vadose zone and 
between fresh and salt water are highly active. 
6. Much of the state remains relatively undeveloped and open to access. 
7. As Florida develops, water pumps and drainage canals are rapidly lowering water tables to ex
pose more and more dry cave passage and create more sinkholes for easy access. 
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On the down side, we do have a few problems here in Florida: 
1. Generally speaking, the top of the limestone is less than 150 feet above sea level. Actually, for 

much of the state, it is really near or below sea level. 
2. Most of the north, northeast, and central parts of the state are overlain by a pretty thick layer 
of relatively impermeable clayey formations or thick layers of mobile beach sands left over from 

higher sea levels in the past. 
3. Intersecting joints and Pleistocene forests of trees with deep tap roots have riddled the lime
stone with vertical channels that have, over time, enlarged to solution pipes. Ideally, these should 

give good access to any caves they intersect, but 
4. Fluctuations in shorelines over the geologically recent past eroded many caves off the top of 
the limestone and washed in sediment to expose and/ or fill many of the caves at lower elevations, 

especially those intersected by solution pipes. 
5. Although much of the state is undeveloped, those portions are almost all either barely above the 

water table or are covered with thick overburden. 
6. Developers and quarry/mining operators are very industrious at filling in or sealing off any 
caves they encounter - and development remains the cornerstone of Florida's political and eco

nomic ethos. 

So where are the caves? 
Balancing things out, accessible dry caves are 

pretty much restricted to places that are relatively 
high, have almost no soil cover, and aren't getting 
developed or mined out. Fortunately, that still 
leaves a lot of land, mostly in the northwestern 
and west-central portions of the state, plus a few 
protected areas in the Miami-Dade County area. 

What are the caves like? 
Florida's "dry caves" actually fall into two 

major groups: the truly dry ones, that are wholly 
above the modern water table and the wet ones, 
that are mostly air-filled, but lie along or within 
the zone of fluctuation of the modern water 
table. Both groups reflect similar environments 
of formation, being mainly controlled by disso
lution at or near the air-water table interface. 

Virtually no caves in Florida with apprecia
ble air-filled passages connect to any substantial 
underwater passage or active phreatic conduits. 
However, some of them do show indications of 
past water movement at or near the water table 
toward ancient valley walls and probably func
tioned like seep springs, draining surrounding 
uplands laterally toward surface drainages. 

This association with development along the 
water table is especially apparent in the Marianna 

area, where many caves, including Florida Cav
erns, China Cave, Ellis Cave, and Hidden Cave, 
can be seen to generally incline toward exits 
along the valley of the Chipola River and its sub
sidiaries. This same situation is somewhat repli
cated in the Miami-Dade area, where a chain of 
low caves along the old Florida Keys developed 
through the lateral migration of water from the 
now-drained Everglades eastward toward the At
lantic shore. 

A related pattern of development is also ap
parent in the central Florida area, though the as
sociation with surface drainage is generally ab
sent. In the nearly flat expanse of the Western 
Valley, there are no surface streams or valleys and 
most water movement is vertical, from the surface 
down to a water table that fluctuates mainly as a 
consequence of changes in rainfall with relatively 
little lateral flow and no valley walls to exit. Here, 
the typical cave has a solution pipe or collapse 
sink entrance into a chamber or passage network 
that, regardless of some structural influences, 
radiates laterally without inclination, developed 
mainly along a flat water table, willy-nilly, accord
ing to small local differences in the porosity and 
cementation present in the rock. The ~ewberry 
Bat Cave and Briar Cave provide the most exten-
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Figure 2.3. Florida's major cave areas. Map by Albert Krause. 

sive illustration of this process, though some of 
the caves in the flat uplands of the Marianna area 
show similar patterns and nearly all areas reflect 
the strong correlation among passage develop
ment, water table elevation, and variations in li
thology. 

Because Florida's dry caves are generally 
so close to the surface, pits inside the caves are 
pretty rare. Many have solution pipe or sinkhole 
entrances, though, so vertical opportunities ex
ist (though only a very few drops exceed 30-35 
feet). 

Underwater caves in Florida generally follow 
a different pattern. The underground air-water 
interface seemingly played no role in their devel
opment. Typically, they reflect strong structural 
influence, lie at depths of tens or hundreds of 
feet below the water table, both modern and 
historic, and distinctly serve as artesian conduits 
from the saturated uplands toward outlets along 
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or under long-established rivers, the Atlantic 
Ocean or the Gulf of Mexico. 

In really gross simplification, Florida's "dry" 
caves reflect a bathtub environment, where the 
water mostly just goes up and down. The under
water caves are mostly "push" systems, driven by 
a head of water being pushed along a conduit 
- more of a drainpipe environment. 

Where are the pretties? 
For reasons not yet studied in depth, for

mations in Florida caves are pretty much found 
only in the Marianna Lowlands area, and espe
cially along the Chipola River in the immediate 
vicinity of Florida Caverns State Park. The rock 
in that area is extremely porous and exposed, 
so that rainwater percolates rapidly and air flow, . 
through entrances or pore spaces, affords ade
quate ventilation. Most Florida caves just don't 
get enough dripping water to leave deposits or 
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are inundated so often that solution rates exceed 
deposition rates. Generally, the limestone is so 
fine-grained and porous that water just hangs in 
the pore spaces and sort of "sponges around" 
larger voids without actually dripping. Passages 
in the zone of fluctuation may develop crusts on 
the walls, but rarely have opportunity to do more 
and water below the water table rarely achieves 
supersaturation. 

Some notable exceptions to the Marianna 
rule are Briar Cave, a few small nearby caves in 
Marion County, and the now-sealed Brooksville 
Ridge Cave in Citrus County. While the mecha
nisms at Brooksville Ridge are not clear, the 
formations in Briar Cave's upper level seem to 
owe their existence to the presence of a flat layer 
of silica-cemented limestone above the shallow 
cave. This seems to serve as a catchment for de
scending rainwater that allows it to get saturated 
and then flow slowly into the air-filled portion of 
the cave where it evaporates or chemically alters 
to produce speleothems. 

DRY CAVING IN FLORID.\ 

Figure 2.4. Manuel Beers in Bunker Cave, Jack.son 
Counry, Flon'da (photo by Alan Cressler). 

hgure 2.5. &bert Brooks in Brooksville Ridge Cave, Hernando Counry, Florida (photo 
by Alan Cressler). 
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So what's dry caving like in Florida? 
The basic guide is HOT and TIGHT. Cave 

(and ground water) temperatures run around 
nOF (22°C) year-round, but body heat builds up 
fast when you are crawling or squeezing (and you 
will be, to widely-varying degrees). Coveralls and 
heavy garb are pretty much to be avoided, even 
in wet caves. If you don't mind a few scrapes, you 
may find shorts and a T-shirt with knee and/or 

DRY CAVTNG I~ FLORIDA 

elbow pads make a good outfit Oadies - don't 
forget a sports bra to provide an extra friction 
barrier) and one that makes for quick changing 
and easy washing. The trip to and from the cave 
needs consideration, too. In summer, especially, 
make sure you ALWAYS bring plenty of water 
and NEVER drink the local cave water - Florida 
is cattle country and where the cows don't poop, 
the fertilizer spreaders roll. 

Figure 2.6. Lee Florea pushing a constriction in Werner Cave) Citrus County, Florida 
(photo ry Tom Turner). 
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Dry Caving along the Flint and Chipola Rivers 
(South Georgia and Jackson County Florida) 

Caving and Paddling on the Chipola River 

Allen Mosler, NSS 12940 

Requirements 
You can rent canoes at Bear Paw Adventures, 
Magnolia Road (SR-280), Marianna, FL, 850-
482-4948. Make sure to take plenty of water and 
sunblock. 

General Directions 
Qackson County) Take 1-75 north to 1-10 then 
west to Marianna, FL. About a 2-% hour drive 
from the Lake City NSS Convention. 

Notes 
The distance from SR-166 to SR-280/280A 
(Magnolia Bridge) is 10 miles. This is a 5 to 6 
hour paddle depending on water level and how 
long you stop to visit the caves and springs. 

What could be better on a hot summer day 
than to go kayaking and caving on the same trip? 
One of my favorite kayaking trips is to put-in at 
the boat ramp on SR-166 (Caverns Road), north 
of Marianna. The land along the Chipola River 
is mostly undeveloped. The river flows through 
the floodplain for the first couple of miles to the 
Hv.'Y 90 bridge and is then defined by high banks 
further down stream. Sand Bag Spring is about a 
mile from the put-in, located next to a house on 
the west side of the river. 

When you reach the railroad bridge, the first 
cave is just north of the railroad on the west side 
of the river. You will see a spring at the base of a 
bluff. This spring probably connects to the cave. 
Follow the trail up the hill and look for the sink 
on the left. This is Arch Cave (Devil's Den). It 
consists of a large, water-filled room that usually 
has a colony of Southeastern Myotis bats. There 
is a water-filled passage that goes quite a distance, 
from what I've heard. 

Continuing on downstream a short ways, you 
will see The Ovens Cave Sys tem. You cannot 

miss it. About 20 years ago, the large rock you 
see in the river was attached. I bet that made a 
splash. The Ovens is 1138 feet long. There is a 
main passage that goes straight back 200 feet with 
numerous side passages that go a short distance. 

About !J2 mile downstream, Ylaund Spring is 
on the east side. You eventually pass a clear creek 
coming in from the east. This is Spring Creek and 
it comes from Merritts Mill Pond. Alternatively, 
you can also put-in on Hwy 90 eastof ~1arianna 
for a shorter paddle down the Chipola, but you 
miss the caves and springs. 
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Climax Cave 
GSS No. 36 

Allen Mosler, SSS 12940 

Requirements 
Hand line for getting down the entrance drop, 
kneepads. 

General Directions 
(Decatur County, Georgia) Take 1-75 north to 

Valdosta, GA then take hwy 84 west to Climax. 
About 2.5 hours drive from the Lake City NSS 
Convention. 

Notes 
A release form must be signed and dropped off 
at the owner's house before going into the cave. 
~o caving on Sundays. There is a locked gate in 
the sand crawl. 

By far the largest cave in the area and second 
longest cave in Georgia at well over 8 miles true 
horizontal distance (THD), Climax has been a 
local project cave since the late 1960s. Almost any 
kind of trip can be had in this cave, from a low 
stress tourist trip to a grueling multi day mapping 

trip. One can do sump push slogs in cool, clear 
pools or major technical climbs into unexplored 
high leads. Sucker Sherpa Rambo types can haul 
in scuba tanks for cave divers more than willing 
to explore any of several connected deep pools 
which serve as windows into the Floridan Aquifer 
System near its northern terminus. 

There are three natural, vertical shafts leading 
down into the cave at the bottom of the entrance 
sink. One is too large to free-climb; another, the 
Wet Chimney, takes in the flow of a small creek 
during wet weather. Once free-climbable, it has 
been eroded to the point you now need a rope. 
The third, the Dry Chimney, is a 3-foot diameter, 
25-foot deep, vertical shaft thatis easily climbable, 
with lots of good hand and foot holds. Even so, 
it is wise to belay anyone who has not climbed 
this entrance before. 

In general, the cave extends roughly equal 
distances to the northeast and southwest from 
the entrance. The northern section, gated in the 
Sand Crawl, tends to be larger and more heavily 
traveled and explored than the newer southern 
section. Within twenty minutes of the entrance, 
new discoveries are possible to really dedicated 
snoopers and pushers. 1\ good amount of hands 
and knees crawling is to be expected on any trip. 

Figure 2.7. Cavers in the New Formation Room in the north portions of Climax Cave 

(photo by Tjson Lee). 
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There are several LARGE rooms in both North 
and South (more in North than South) and quite 
a few nice formation areas in both directions: 
Dream Room, Kaye's Palace, New Formation 
Room, and Razor Hall to name a few. 

Climax Cave is home to a large Southeastern 
Myotis (Myotis Austroiparius) colony, which 
usually resides in the Barrel Room (follow 
your nose!). Watching the bat flight out of the 
chimneys at dusk is a nice way to end a long, 
grueling trip into this cave. There is also a large 
colony in the southern part of Climax. Since the 

CLIMAX CAVE 

passage is low going south, you are crawling in 
the guano. A number of histoplasmosis cases 
have been reported after trips in this part of the 
cave. 

There is a stream that flows into Climax Cave 
that drains the road. When improvements were 
made to the road in the 1970s, this increased the 
run-off. Some improvements were supposedly 
made to lessen the problem. This stream has 
created a 20' deep ravine and deposited sand in 
the cave. Some dams were created in the cave to 
catch some of the sand and worked for a while 

Fzgure 2.8. A 1975 profile illustration of the three entrances to Climax Cave (drawing by 
David Cooper. Donated to the Georgia Speleological Sociery by the Hint River Grotto). 
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GSS No. 36 
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until they were buried. On most trips, it usually 
requires some digging in the sand crawl to get 

through. 

Exploration 
The first map of Climax was done by the 

Auburn Grotto in 1956-1957, but included only 

a small part of the cave. 
The Florida State Cave Club began 

resurveying Climax in the 1960s, with most of 
the activity taking place from 1970 to 1992. Frank 
Hutchinson was the map keeper and leader of 
many of the mapping trips. During times of low 
water, an area called Beyond in the NW part of 
the cave was pushed. The more recent surveys 
have been in South Climax with trips lasting for 
days. Much of this part involves a lot of crawling. 
There have been 3 different dive trips to push the 
water filled passages. 

Geology 
Climax Cave is located approximately 80 

kilometers north of the city of Tallahassee, 
Florida, in rural Decatur County, Georgia. The 
only known entrance consists of three adjacent 
vertical chimneys at the bottom of a 25-meter 
(m) deep sink located along the northwest 
edge of the Pelham Escarpment, a northeast
trending topographic feature that extends from 
near Chattahoochee, Florida to the vicinity of 
Cordele, Georgia. The top of this escarpment 
has an average local elevation of 62 meters 
above mean sea level and separates Curry Hill to 
the southeast from the lower Dougherty Karst 
Plain to the northwest. Cave development in 
south Georgia occurs predominantly along this 
escarpment, where small intermittent surface 
streams are captured and diverted underground, 
flowing northwestward under the scarp and below 
the Karst Plain, finally discharging as springs in 
and along the Flint River (Beck, 1984). 

CLIMAX CAVE 

Climax Cave, in many ways typical of south 
Georgia caves, is currently the second longest 
in the state, containing over 12 kilometers of 
surveyed passage. The majority of passages 
have formed 25-30 meters above present mean 
sea level (36 m below the top of the entrance 
sink) and are located within the Oligocene 
Suwannee Limestone, a tan to yellow, massive 
to granular fossiliferous marine limestone, with 
interbedded zones of vuggy, porous dolostone. 
It is successively overlain by the lower Miocene 
Hawthorn Group, which in the entrance sink 
section consists of sandy clays interbedded with 
thin lenses of limestone and dolostone. The 
stratigraphy is important, as over twenty vertical 
shafts or solution domes have been located 
in the cave, many reaching upward through 
the Suwannee Limestone into the base of the 
Hawthorn Group sediments. As previously 
noted, the Hawthorn in other areas is known to 
contain significant uranium concentrations. 

Cave passage development has primarily 
occurred along a series of predominant north
northeast trending joints, with secondary 
development along west-northwest trending 
fractures. Ground water pools are encountered 
in the lowest levels of the cave and several have 
been linked to one another through underwater 
mapping. These deep, clear water pools reflect 
the elevation of the potentiometric surface of 
the Floridan Aquifer System within the cave. 
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Hollow Ridge Cave 
(FCS JK-21) 

Allen Mosler, !'JSS 12940 

Requirements 
Kneepads. 

General Directions 
Gackson County) Take 1-75 north to 1-10 then 
west to Marianna, PL. About a 2_1/2 hour drive 
from the Lake City NSS Convention. 

Notes 
Cave is owned by the Southeastern Cave 
Conservancy, Inc. (SCCi) . Consider walking 
down to the Chipola River to wash off the mud 
after caving. 

A favorite of Florida cavers for many years, 
the SCCi owns the land on which this cave is 
situated. High water from the adjacent Chipola 
River periodically floods the cave and restricts 
access. Visitors to Hollow Ridge should have 
respect for the land and the cave. This means 
that you should practice "caving finesse" while 
in the delicate areas of the cave and surrounding 

area above ground. The cave is in a residential 
area. Please be discrete when driving up the hill 
to the cave. Please be out of the cave and off the 
property by sunset. 

The four entrances are located on and around 
a hill on the east side of the Chipola River, north 
of US 90. A prominent hole in the top of the hill 
marks the location of an old limestone quarry. 
The concrete and re-bar remnants of an old gate 
mark the main entrance, located near the crest 
of the hill. A sloping passage leads downward 
into an entrance room from which numerous 
crawls emanate. The majority of the cave lies off 
to the right (east), where well decorated crawls 
eventually lead to Paul's Pool, Smith & Jones 
Room, and a vertical fissure passage reminiscent 
of some TAG caves. The Signature Room, at the 
rear, is a nice, well decorated fissure passage and 
a reward for exploring the cave all the way to the 
back. 

This cave is VERY MCDDY, especially in 
"The Tube" - many ill-prepared neophyte cavers 
of the past have come out of this quagmire 
missing a tennis shoe or two. Hollow Ridge is 
one of the larger dry caves in Jackson County. 

On February 23, 2008, I went over to 
Marianna to check on Hollow Ridge after we had 

Figure 2.9. Allen Mosler stands in front of the IOlver entrance to Hollow Ridge Cave (photo 
try Allen Mosler). 
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11 inches of rain over the previous 2 days. The 
spring at the bottom of the bluff was flowing 
and water was coming out of the lower entrance. 
There was water in the floodplain, but not up to 
the bluff. A day later, the Chipola River rose 7 
feet more, flooding the cave. 

History 
The first note of Hollow Ridge is when Dr. 

Paul Boyer and the members of the Fort Rucker 
Ozark Grotto finished mapping the cave in 
February 1974. 

In 1983 on a trip to Hollow Ridge, I noticed 
new survey markers. After walking around the 
land above the cave, it was obvious that something 
was going on that wasn't good. I visited a local 
real estate broker the following week and 
discovered that the land had been subdivided. I 
purchased the first lot in November 1983. Over 
the next two years, I bought the 3 lots that were 

HOLLOW RIDGE CAVE 

above the cave in order to preserve it. There are 
some large rooms close to the surface that may 
have presented some problems with building on 
the lots and the addition of septic tanks would 
probably cause leakage into the cave. The total 
area is about 5 acres and includes the 2 main 

entrances. 
A number of caves in the Marianna area have 

been heavily vandalized over the years. In 1987, 
the cave was gated with the help of the Florida 
State Cave Club. The gate was soon breached, 
repaired once, and again removed. Since this 
time, the cave has remained open. Other caves 
in the area continue to be vandalized, but so far 
Hollow Ridge has not. 

In July 1998, I again noticed new survey 
marks on top of Hollow Ridge. One was in 
the middle of my property. I talked with the 
local surveyor and discovered that the State of 
Florida had bought the land next to mine. A 

Figure 2.10. Paul's Pool in Hollow Ridge Cave (photo by A llen Mosler). 
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Figure 2.11. A fissure passage in Hollou} Ridge Cave (photo by Allen Mosler). 
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new survey found the boundary to be incorrect, 
which resulted in the State taking an acre of my 
land. In November of 1998, several quitclaim 
deeds were executed by the State to supposedly 
straighten out the survey problems. This only 
made things worse. The quitclaim deeds gave 
my land to someone else and gave me more land 
than I originally purchased. In 2000, I decided to 
sell my land to the State of Florida. The process 
proved ineffectual and time consuming. Finally, 
in 2003, I got my piece of land back. In 2004, I 
decided that I had had enough with the State and 
wanted to donate the cave to the SCCi. Finally, 
on January 27, 2006, I donated the land to the 
SCCi. In June 2007, I deeded my ownership 
of the access road (that I hadn't known that I 
owned) to the SCCi. 

At present, I am the Property Manager for 
Hollow Ridge Cave and take care of the land like 
I did when I owned it. I just don't have to pay the 
taxes and the SCCi pays for insurance. The tasks 
that I attend to include arranging guided trips, 
communicating with the neighbors, mowing the 
hill, maintaining the road and gate, and whatever 
else needs to be done. Working alongside the 
SCCi, I can rest in the knowledge that Hollow 
Ridge will be preserved for future generations to 
explore. 

My sincerest appreciation goes to SCCi 
director .Mark Wolinsky, who put in many hours 
to help with the donation of Hollow Ridge 
Cave. 

Andrew Kowalczk, a graduate student at 
Florida State University, is currently doing 
extensive studies of Hollow Ridge's CO2, 222Rn, 

and air flow. 

Exploration 
The first map of Hollow Ridge was completed 

in 1974 by Dr. Paul Boyer and the members of 
the Fort Rucker Ozark Grotto. Since then, 70 
feet were added off of the Smith & Jones Room 
(took 4 hours to survey) and 30 feet were added 
during a dive in Paul's Pool. There may still be 
some more passage to be surveyed, but most is 
low and muddy. 

HOLLOW RIDGE CAVE 

Geology 
A thick sequence of relatively young 

carbonate rocks underlies the Florida peninsula 
and the eastern panhandle. In Jackson County, 
outcropping sediments range from Middle 
Eocene (30 million years old) to Middle Miocene 
(approximately 15 million years old). The vast 
majority of caves found in Jackson County 
occur in a narrow band trending east-west 
through the central part of the county. This 
band roughly corresponds to the outcrop area of 
the YIarianna Limestone of the early Oligocene 
Age, which acts as the roof rock for these caves. 
The Marianna Limestone is a fine-grained, fairly 
low permeability limestone. This makes it more 
resistant to weathering and erosion than the 
underlying limestone. 

Most caves are actually developed in the 
upper Eocene Bumpnose member of the 
Crystal River Limestone that lies directly under 
the Marianna Limestone. The Bumpnose 
Limestone is described as a soft, easily crumbled 
limestone. It is more granular and fossiliferous 
than the Marianna. Especially abundant are the 
macrofossils of the forminifera of the species 
Lepidocyclina Chaperi. 

A positive structural feature known as 
the Chattahoochee Anticline extends into the 
northern part of Jackson County. The ~!farianna 
and Crystal River limestone are exposed along 
the south flank of the Anticline. 

The Chipola River and its tributaries played 
a major role in the karstification of the area. As 
the river incised its way into the limestone, it 
controlled the elevation of the water table and 
thus the levels of major cave formation. 

Morphologically, two different types of caves 
are found in Jackson County. Vadose (water table) 
caves developed above the water table as water 
percolated down through the unsaturated zone 
on its way to the water table. These caves are 
characteristically small and well decorated. Their 
development has not been jointed or bedding
plane controlled. 

Phreatic caves developed in the saturated 
zone just below the water table where water can 
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Bow vertically or horizontally. These caves are 
generally longer than vadose caves and show 
definite signs that their development is related to 
the presence of joints and bedding planes within 
the rock. 

Marianna caves have little vertical relief and 
are small by comparison to many other caves. 
Even so, many of these caves are interesting, 
beautifully decorated, and well worth exploring. 

HOLLOW RIOGE CAVE 
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Waterfall Cave (Maloy's Waterfall Cave) 
GSS No. 27 

Allen Mosler, XSS 12940 

Req uiremen ts 
A hand-line or vertical gear is recommended for 
drop into sink. Kneepads suggested. 

General Directions 
Located north of Cairo, Georgia. About 2.5 
hours from the Lake City NSS Convention. 

Notes 
The cave is on private hunt club land. Access is 
restricted. Must get approval from land manager 
before going and sign a release form. Possible 
guided trip. There is a gate into the New Waterfall 
section. 

Figure 2.12. A collapse sink on the surface over Waterfall 
Cave (photo ry Allen Mosler). 

The entrance of this cave is in the bottom 
of a deep, beautiful, steep sided sink on the 
northwest flank of Curry Hill. The cave gets its 
name from the large waterfall that flows off the 
ridge and plunges into the bottom of the sink 
during wet weather. It is usually dry, however. 
Access to the bottom of the sink can be gained 
by an easy 25-foot hand-line assisted climb down 
or by a 45-foot rappel on the southwestern side 
of the sink. 

The cave begins as a climb down to a cobble 
crawl, which is an overflow stream route carrying 
water after heavy rains. Sometimes this crawl 
must be dug open. A pop up on the other side 
leads to a climb up of about 40-50 feet to the 
breakdown filled Balcony Room. A long slope 
on the other side of this room leads to the Big 
Room, the largest room in the older section 
of the cave. There is a colony of southeastern 
Myotis (Myotis Austroiparius) that occupy this 
room. This room contains part of the overflow 
stream channel first encountered in the cobble 
crawl. Following the stream passage to the left, 
numerous broken stalactites can be seen. Note 
the high water marks on the walls. 

The sandy "beach" area to the right is a 
hands and knees crawl to a short belly crawl. 
This leads into the Sand Room. To the left is a 
small formation area. Straight ahead, a short walk 
leads to the breakdown slope that terminates 
"Old Waterfall". An inconspicuous passage 
leading down from the back of the breakdown 
is the gateway to "New Waterfall". To reach the 
spectacular borehole beyond, the traveler must 
negotiate the "Grim Triangle of Death", an 
extremely tight constriction located in unstable 
breakdown. No other passage into the new 
section has been found. 

A gate has been installed in this passage to 
protect the cave beyond, which contains large 
walking passage, many smaller leads, and some 
peculiar geological occurrences. Some of the 
most unique of these are locally referred to as 
"Mud Volcanoes" -- large conical mud cones 
derived from the seepage of clays from ceiling 
fractures. These usually display colors unlike 
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floor sediment or wall rock. Many beautiful and 
delicate formation areas exist in the cave. To 
conserve the wilderness nature of this part of 
Waterfall, please stick to the flagged trails in parts 
of the cave where they have been delineated. 

History 
The oldest mention of Waterfall was in an 

old cave report Earnest Ackerly turned into the 
National Speleological Society (NSS) Cave Survey 
on June 13, 1946. E . H. Polly was another of the 
early explorers of the caves in the area. 

Exploration 
The Fort Rucker Ozark Grotto did the first map 
of Maloy's Waterfall Cave in 1971. It showed 
900 feet of passage. This was as far as the cave 
went for years. Many people tried to dig through 
the terminal breakdown. Jimmy "Boom-Boom" 
Harrison tried some instant cave and got nowhere. 
Tim Glover (winner of the Floyd Collins award) 
tried to dig through, burying himself more than 
once. 

WATERFALL CAVE 

During a trip on June 30, 1988, Buddy Welker 
and Ben Wolcott dug and chipped for two hours 
through a series of small rooms to break through 
to walking passage. When they returned to the 
rest of the cavers on that trip, they had a hard 
time convincing them about what they had 
found. Surveying continued through 1994 and is 
up to almost a mile. 

E2 
Over the years, we noticed that sand was 

filling up some of the formation areas (Welker's 
Wonderland) in the back of New Waterfall. On 
one of the trips, a farmer asked Paul Aughey if 
he had noticed any area being filled up in the 
cave. He then led Paul to a large sink 100' wide 
and 50' deep. This is where all the sand was 
coming from. The sink has been there for a long 
time, but when the surrounding pine trees were 
clear-cut, this increased the run-off and greatly 
increased the erosion and infilling of the cave. 
After watching the sink for a few years, I finally 
found an opening in the bottom. The water had 

Figure 2.13. A large walkingpassage in Watetja// Cave (photo by AI/en Mosler). 
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cut down to limestone and a black void was at 
the bottom. 

On March 11,2006, Matt Kalch, Tom Moltz, 
Guy Yates, and myself (Allen Mosler) returned 
to try to open E2. After Matt loosened some 
large boulders at the top, we found a 30' pit. This 
pit appears quite dangerous as you descend with 
all the loose rock at the top. We found a room 50' 
x 20' at the bottom, but the floor was filled with 
sand. Maybe in another 10 to 100 years we will 
have a back door to Waterfall bypassing the Grim 
Triangle of Death. Considering the size of the 
sink, there may also be some parts of the cave we 
have not been into that are now filled. 

FigNre 2.14. Fragile soda straws and helictites Z11 

Waterfall Cave (photo by Allen Mosler). 

GEOLOGIC OVERVIEW OF WATERFALL CAVE 

Brief Geologic Overview of the Waterfall 
Cave area 

Cary Maddox, PC., NSS 22937 

Like all of the other significant "dry" caves in 
Southwest Georgia, Waterfall Cave lies along the 
northwest side of a regional linear geomorphic 
feature known as Curry Hill. Curry Hill is a 
northeast trending surface water drainage divide 
and topographic high, which separates the Tifton 
C plands to the southeast from the Dougherty 
Karst Plain to the northwest. It extends from 
just north of Chattahoochee, Florida over 100 
miles to near Cordele, Georgia. The Tertiary 
clastics and marine limestones which underlie 
Curry Hill and the Tifton l'plands dip gently 
to the southeast, and as such, the slope of the 
southeastern flank of Curry Hill is much gentler 
than the steeper erosional Pelham Escarpment 
on the northwestern side, with relief up to 200 
feet above the Dougherty Karst Plain (Beck 
& Arden, 1984). The stratigraphic sequence 
of permeable Tertiary carbonates overlain by 
younger low-permeability clastics as described 
below is best exposed in sinkholes and other 
karst features along this northwest-facing scarp. 
The Dougherty Karst Plain in Georgia is devoid 
of significant dry caves, although the potential 
for new sub-aquatic cave discoveries is good. The 
Dougherty Karst Plain extends southwestward 
beyond Georgia through the southeastern corner 
of Alabama and then into Jackson County, 
Florida and is host to over 200 known "dry" 
caves in the Marianna, Florida area. In Georgia, 
it is a relatively flat-lying karst valley floored by 
Upper Eocene Ocala Limestone and drained 
by the Flint River, which flows southwestward, 
eventually joining the Chattahoochee River in 
Lake Seminole just north of the Florida-Georgia 
state line. It is characterized by many subsidence 
sinkholes, sinking surface streams, and along 
the Flint River and its tributaries, springs. The 
Dougherty Karst Plain is also a very productive 
agricultural region, characterized by large ground 
water withdrawals and numerous center-pivot 
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irrigation systems, which seasonally depress area 
aquifer levels. 

The entrance to Waterfall Cave is in the 
bottom of an impressively large and steep cave
collapse sinkhole, which is also the sinking point 
of an intermittent surface stream flowing from the 
east - the "waterfall" of Waterfall Sink. Beneath 
the soil zone, the youngest geological formations 
exposed at this site are Miocene Hawthorn Group 
siliciclastics (mostly sandy and silty clays), which 
are exposed in the steeply eroded sides of the 
surface stream before it plunges 30 feet into the 
Waterfall Sink. Near the base of this sequence 
above the floor of the creek, exposed, weathered 
carbonates likely represent the lower Miocene 
Chattahoochee Formation. 

The floor of the surface stream flows across 
the top of the lower Oligocene Suwannee 
Limestone before plunging into the sinkhole. 
The Suwannee Limestone is "a white to cream, 
poorly to well indurated, fossiliferous, vuggy 
to moldic limestone" (Scott, 2001), which is 
widely exposed at the surface in nearby northern 
peninsular Florida, especially along major rivers. 
The exposures along the Pelham Escarpment 
nearly represent the northern limits of surface 
exposure for the Suwannee. Much of the rock 
exposed in the walls of Waterfall Sink and the 
breakdown boulders in the bottom of the sinkhole 
are composed of Suwannee Limestone. The vast 
majority of known cave passages in Waterfall 
Cave are within the Suwannee Limestone, 
which is up to 400 feet thick in this area. The 
upper Eocene Ocala Limestone underlies the 
Suwannee and is exposed in the floor of the 
Dougherty Karst Plain to the northwest. On the 
surface, the contact between the Suwannee and 
Ocala limestones occurs at or near the toe of the 
Pelham Escarpment (Beck & Arden, 1984). 

Cave passage development is largely phreatic 
in nature, likely representative of limestone 
dissolution at or near the top of the paleo
Floridan Aquifer System in this region. Passages 
in the cave are generally at the same elevation -
approximately 120-140 feet beneath land surface 
(Beck & Arden, 1984), except where upward 
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stoping due to ceiling collapse forms large 
breakdown piles (for example, in the Balcony 
Room). Unlike Climax Cave to the southwest, 
passages do not tend to trend northeast parallel 
to the Pelham Escarpment, but instead display 
at least two roughly preferred orientations: 
northeast-southwest and northwest-southeast. 
Before the discovery of "New Waterfall" in 
1988 by Buddy Welker and Ben Wolcott (Welker, 
1988), the known extent of the cave followed the 
northeast-southwest trend and it was assumed 
that any significant new cave would lie in those 
directions. Much of "New Waterfall" actually 
lies to the west, probably following and enlarging 
existing vertical joint sets within the Suwannee 
Limestone. 

In addition to large cave passages separated 
by tight constrictions and wonderful formation 
galleries, Waterfall Cave is somewhat famous 
for the "Mud Volcanoes" found within the 
recently discovered "New Waterfall" section. 
These features, which appear as massive orange 
to red clastic flow features resembling columns, 
stratovolcanoes, and other shapes, have been 
classified as mud infiltrate structures or MIS 
Gancin & Clark, 1993). These clastic sedimentary 
structures formed beneath sub-vertical to 
vertical chimneys in the roof of the cave within 
the Suwannee Limestone and likely represent 
downward gravitational plastic flow of overlying 
sandy to silty Hawthorn Group clays. Vertical 
domes and chimney structures with considerable 
relief are quite common in Pelham Escarpment 
caves and even form the entrance chimneys in 
nearby Climax Cave. Their presence indicates 
potential future entrances to these caves. Several 
interesting sinkholes in the vicinity of the main 
Waterfall Sink may be indicative of this process 
at work. 

Siltation of passages in Pelham Escarpment 
caves has been a serious problem within the past 
century, largely due to land clearing and human 
farming practices. Studies of paleomagnetic 
characteristics of in-cave sediment cores by 
Elwood (1971) produced an average sedimentation 
rate of 6.9 cm/ l00 years over a period of 600 
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years predating European settlement of South 
Georgia. Anecdotal evidence and eyewitness 
accounts from long-time area residents indicate 
that this sedimentation rate increased several 
orders of magnitude during the last century. 
If true, some passages may have filled in with 
up to six feet of influent sediment over the last 
century, completely filling in some passages and 
creating sand crawls where walking passage used 
to exist. This problem is evident in every Pelham 
Escarpment cave and represents one of the major 
threats to these caves. At Waterfall, the surface 
stream which enters the cave through the sinkhole 
often bears suspended sediment from erosion 
farther upstream. These sediments end up in the 
lowest parts of the cave and periodically block 
the "Duck Cnder" constriction at the bottom of 
the sink entrance. However, when major rainfall 
events cause the Waterfall Sink to partially fill 
with water, hydrostatic pressure often forces 
these sediments farther into the cave, opening 
up the constriction and distributing the siltation 
effects over a wider area underground. 

GEOLOGIC OVERVlEW OF WATERFALL CAVE 
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Dry Caving in the Western Valley 
(Alachua and Marion Counties) 

Briar Cave 

Albert Krause, :--JSS 7617 

Requirements 
A complete skin-out change of clothing. 
Disposable caving clothes recommended: cave 
mud is plentiful, colorful, and indelible. Knee 
pads suggested. Some brief swimming may be 
required, dependant on areas visited. 

General Directions 
(Marion County) Just off 1-75 in southwest 
Ocala. About 90 minutes south of the Lake City 
NSS Convention. 

Notes 
Gated cave on private land. Release forms 
required. 

Briar Cave is just possibly the most varied, 
interesting, and enjoyable cave in all of Florida. 
Its 5,726 feet of surveyed passage have it all 
- walking passages, crawlways, chimneys, lakes, 
water passages, sumps, big rooms, little rooms, 
tall rooms and flat rooms, formations and bare 
spots - everything but deep pits requiring vertical 
gear. Its most famous and unforgettable feature, 
though, is really, really, serious mud. There's 
grey-green slimy mud and yellow limonitic mud 
and even bright red hematitic mud. No Florida 
caver's wardrobe is complete without at least one 
permanently orange-stained T-shirt. 

History 
Briar Cave was first entered, so far as is 

known, by an unknown teenager during the 
1940s or '50s. His father, the landowner, filled 
the entrance with rocks shortly after, "to keep 
his son from sneaking smokes down there." The 
cave remained sealed until February 1964, when 
Florida Speleological Society (FSS)-member 
Charles Heller spotted steam rising into the 

winter air and pulled a large rock off the entrance 
with his Jeep. With the approval of the realtor 
then handling sale of the land, the FSS began 
the systematic exploration of the cave. It became 
a major caver destination until 1971, when the 
corporation which bought the land grew tired 
of the traffic and concerned over liability. They 
concreted rocks over the entrance and denied 
access until 1989, when the FSS, led by Bob 
Nabell and Jerry Johnson, persuaded the owners 
to allow the cave to be reopened to limited, pre
coordinated visits with tight controls and liability 
releases. In return, the FSS agreed to provide a 
secure gate, visitor escorts, and cave conservation 
and management services. 

Exploration 
The "discovery" of Briar Cave in February of 

1964 was the highlight of the decade for the FSS, 
comparable to the opening of Warren Cave in 
the late 1950s. lJntil1964, no one had gone more 
than 20-30 feet into Briar, and everything was 
pristine. In rapid order, exploration proceeded 
from the entrance, down to the Pit to Water, and 
on over the top to the rim of the Lake Room 
(see photo of the Lake Room on the guidebook 
cover). During the third trip into the cave, a hand 
line permitted access into the lake. The access 
fissures known today were mud-roofed then and 
filled nearly to the top with deep water. The high 
water table of the mid-1960s made the lake both 
longer and deeper than we see today. The swim 
across was long and dangerous, especially when 
burdened by heavy caving gear. 

From the Lake Room, the early explorers 
traversed a boot-sucking, water-filled mud hole 
known as the Hippopotamus Wallow, then 
chimneyed up out of the lake into The Slot, a 
treacherous, mud-bordered fissure which tapers 
down into a nasty, chert-toothed trap. 

A hundred feet south, the explorers found 
a rock bridge and a black hole beckoning them 
east into a seemingly endless low room decorated 
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with isolated clumps of snow white speleothems. 
Cutting straight across, they emerged at the top 
of a shallow cliff overlooking a large breakdown 
room. A chance tap on a ringing formation gave 
rise to the name "Melody Room". 

Discovery of the Melody Room seemed, 
at first, to have brought exploration to an end, 
but the pause was only temporary. A later trip 
pursued the cliff-like western wall south to 
reveal a 20-foot high mound of mud. This was 
the now legendary Mud Slide -- a challenge to 
climb, but a thrill to descend. By the fifth or sixth 
trip into the cave, the early explorers began to 
check out some of the side leads ignored during 
the first rush of exploration. A succession of 
imprecation-laden trips pursued endless circuits 
of the several segments of the Endless Room 
and the low-ceilinged leads off of the passage 
which continues south from The Slot. Again, a 
sort of hiatus seemed to have been reached. 

All through 1964 and early 1965, the water 
table at Briar Cave remained high -- some 6-8 
feet above today's levels. By the end of summer 
or early fall of 1965, however, the water table 

BRIAR CAVE 

had dropped 1.5 to 2 feet. A narrow water-filled 
fissure by the south end of the Melody Room 
showed signs of leading onward, though the air 
space was minimal. Led by Jerry Johnson, Calvin 
Anderson and Al Krause inched their way along 
a flat-roofed passage named Hydrophobiac's 
Horror (Figure 2.15). After some 200 feet with 
less than 4 inches of air space, the roof finally 
began to rise and they found themselves in 
the broad expanse of the Second Breakdown 
Room. 

Geri (Gerald) Moni, exploring on his own, 
found a second route to the room by way of a 
similar, but higher, passage leading north from a 
hole in the north end of the Melody Room. This 
became known as Geri Moni's Shortcut. 

Few in the 1960s cared to face the high waters 
of Hydrophobiac's Horror, so Geri Moni's route 
to the northeastern portions of the cave soon 
became standard. Explorations soon pressed into 
the area north of the complex of breakdown 
rooms known as the Second Breakdown Room, 
the Alberta Etters Room, and the Crossroads. 
Most new finds during the fall and winter of 1965-

Figure 2.15. Brian Williams in the Hydrophobiac's Horror during low water (photo ~ 
Sean Roherts). 
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1966 occurred in the network of northeastern 
passages now known as The Maze. By the spring 
of 1966, it appeared Briar Cave had exhausted 
its secrets. 

Members of the FSS (and others) continued 
to visit the cave frequently throughout the late 
1960s, but no new discoveries turned up. The 
owners' closing of the cave in 1971 seemed to 
ring down the end of an era. 

In 1989, Briar Cave was reopened. Years 
of low rainfall had caused the water table to 
drop way below its 1972 level and a previously 
submerged and overlooked lead off the south 
end of the Melody Room was discovered and 
partially surveyed by Jerry Johnson, John Harris, 
Bill Birdsall, and Lindsey Pike in January 1990. 
Shortly after, the area was further explored and 
mapped by Diane Ensminger, Bob Nabell, and 
Frank Spirek. Over 900 feet of new passage was 
found in this Southern Extension, with several 
underwater leads. Gohnson, 1990; Krause, 1990) 

During the low water days of 1991, Al Krause 
undertook to dive and survey all the known 
sumps in Briar. In so doing, he discovered an air
filled chamber north of the Melody Room and 
a new section of passage along the east side of 
the Southern Extension. Everything else quickly 
pinched out. No new leads have been found 
since 1991. 

Geology 
Briar Cave 1S developed just below the 

eroded boundary between the 12-million year
old Hawthorn formation and the Lower Ocala 
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limestone, deposited during the Upper Eocene 
(some 35-40 million years ago). The cave is 
developed along two intersecting sets of fractures, 
oriented at approximately 2000 (SSW) and 1400 

(SE) with major secondary Qateral) development 
along lithologically weaker bedding zones situated 
at elevations of some 13 meters (43 feet) and 19 
meters (62 feet) above mean sea level. The lower 
of these zones roughly coincides with the average 
modern pieziometric surface, while the upper 
represents an older, higher stand of both water 
table and sea level. The overlying ground surface, 
at an elevation of some 25 meters (82 feet), is 
only 6 meters (20 feet) above the midpoint of 
the upper zone of passage development. The 
ground surface over several breakdown rooms is 
likely only 3-4 meters (10-12 feet) above the cave. 
Tree roots are visible in several areas. (Florea et 
al., 2003). 
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The Catacombs 
(Redding Catacombs Cave) 

Albert Krause) SS S 7617 

Requirements 
Complete change of clothes; most of cave 
is flooded with neck-deep water. Hand line 
needed just inside entrance. 

General Directions 
(Marion County) Six miles south of Ocala. 
About 1-3/4 hours south of the Lake City 
NSS Convention. 

Notes 
Gated cave on private land. Release forms 
required. Houses seasonal bat colony. 

The Catacombs, also known as Redding 
Catacombs Cave, IS one of Florida's 
longest "dry"caves, with over 6,400 feet of 

interconnected water-level passage surveyed 
to date. It is also Florida's easiest cave to get 
lost in - most of the passages are similar, the 
interconnections mostly look alike, and many 
connections disappear from view during higher 
water stands. The fluctuating water table makes 
the Cave's layout appear different on every 
visit. Among the Cave's big attractions are its 
confusing network of passages, the fact that 
you can pretty much float through it (hardly 
any crawling), its cool waters on hot summer 
days, and an intriguing variety of geological 
features and deposits, including chert masses, 
fossils, clay plugs extruding from solution 
pipes, fissures and collapsed zones. 

History 
The Catacombs apparently first came 

to the attention of the Florida Speleological 
Society (FSS) in the mid -1970s, along with a 
number of other caves in the area southwest 
of Ocala. A fluctuating water table made 

Figure 2.16. Tjpical passage in The Catacombs dun·ng low water in 2002. Photo courtesy 
Florida Speleological S ociery. Photographer and caver not identified 
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access a problem in wet years, with whole 
sections of the cave getting sumped out. 
~ost of the cave was explored and surveyed 
during dry spells between 1976-1989 by John 
Baxter, Gary Foster, Bob Nabell, Buford 
Pruitt, Paul Smith, Win Sorensen, and Frank 
Spirek of the FSS. Areas to the north and east 
remain unsurveyed and are accessible only 
in periods of severe drought. D nauthorized 
and sometimes offensive visitors threatened 
landowner relations in the late 1970s and 
an expedient gate was installed, followed 
by a more substantial gate in 1981. Formal 
coordination arrangements were established 
with the landowner to retain access. These 
arrangements by the FSS continue in effect. 

Geology 
Aside from its entrance fissure, The 

Catacombs is developed entirely along and 
slightly above the modern water table at a 
current elevation of approximately 58 feet. 
Like many other caves located just south of 
Ocala (including Ocala Caverns and Finch's 
Cave), The Catacombs is strongly joint
controlled and is developed primarily in an 
east-west direction, rather than the NE-SW 
and NNW-SSE trends common elsewhere 
along the central Florida peninsula. Like 
almost all Florida caves, The Catacombs is 
developed in the soft, yellowish Eocene Ocala 
limestone. Although its passages appear at the 
modern water table, virtually the same water 
level prevailed during many intervals through 
the Pleistocene and even Pliocene. 
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Dead Man's Drop Cave 

Albert Krause, NSS 7617 

Requirements 
Vertical gear for entrance pit and pit to lowest 
level. 

General Directions 
(Alachua County) Six miles south of Alachua. 
About 60 minutes south of the Lake City NSS 
Convention. 

Notes 
Gated cave on private land. Release forms 
required. 

Dead Man's Drop is Florida's equivalent 
to Neversink, Alabama. It is home to the 
state's longest air-filled free drop, tallest air
filled chamber, and greatest vertical thrills. It's 
geologically interesting and photogenic, to boot. 

Entry is through a smallish (about 6 foot 
diameter) gated hole in the bottom of a very steep, 
funnel-shaped sinkhole about 40 feet across at 
the top. The entry hole penetrates about 8 feet 
of limestone and emerges in the middle of the 
flat ceiling of a room about 50 feet wide x 150 
feet long x 60 feet high. The descent from the 
entrance involves a 43 foot free rappel to the top 
of a pile of breakdown by one end of the room. 
The total distance from the surface to the first 
accessible part of the room is about 60-65 feet. 
From the northwest portion of the main room, 
a pit drops down about 25 feet into a stretch 
of fissure-like passage some 10-15 feet high, 6-
8 feet wide and 40+ feet long. Two sediment
filled openings on the north side normally serve 
as drainage oudets and contain pools in years of 
normal ground water levels. 

History 
The identity of the first visitor is unknown, 

but he (most likely a teenager) was clearly up 
for challenges. When members of the Florida 
Speleological Society (FSS) first visited the cave 
around 1961 or 1962, they found they had been 

preceded by someone who had climbed down 

the entry pit and a 43 foot free drop using a rusty 
old section of hog-wire fencing. 

Enthusiasm for the cave, only 8 miles from 
the University of Florida, was extreme, but 
vertical experience within the FSS was scant. In 

1962, the Grotto experienced its first (and only) 
fatality. Louis Hippenmeier slipped on the steep, 
leaf-strewn clayey slope above the entrance and 
plunged over 50 feet onto the rocky breakdown 
below. Badly broken up, Louis survived the fall 
and rescue, but died shordy after evacuation 
from head and internal injuries. From that time 
forward, safety belays have been mandatory for 
everyone within the funnel-like entry sink. 

A generous landowner allowed fairly 
unrestrained access to Dead Man's until the 
early 1970s, when the area began to develop 
and complaints and safety concerns from new 
neighbors skyrocketed. After negotiations, the FSS 
agreed to construct a cave gate and to rigorously 
control access to the cave. This arrangement 
continues, though access has become even more 
restricted under new ownership. 

Geology 
Dead :Man's is along the western slope of 

the rather indistinct southern expression of the 
Cody Scarp and within a major NW-SE cross
county fracture zone (Williams, 1977). The cave 
is developed in the Ocala limestone, a weak, 
porous, limestone that formed from shallow 
marine sediments laid down some 35-40 million 
years ago. Cnconformably overlying the Ocala are 
the erosion-thinned remnants of the Hawthorn 
formation, which locally consists of clayey and 
fine sandy clastic materials deposited under 
shallow marine and terrestrial conditions some 
12 million years ago. The cave developed along 
multiple inter-connecting joints in the limestone 
along a NW-SE alignment and over a vertical 
range of at least 70-75' above the modern water 
table. 

Like Warren Cave to the northeast, the 
entrance of Dead Man's lies at an elevation of 
about 140 feet. Primary passage development 
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DEAD MAN'S DROP CAVE 
Alachua County, Florida Sketch Map by Albert Krause 

July 1964 

Entrance ground level 
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MAIN ROOM 

Profile looking Southwest. 

Entrance 

Plan view. 

occurred just below the unconformable Ocala
Hawthorn contact at an elevation of about 100-
110 feet above mean sea level (AMSL). Secondary 
development is apparent along and somewhat 
above the zone of fluctuation of the modern 
water table (roughly 50-60 feet AMSL). Fairly 
extensive development below the water table 
seems likely, but access is blocked by washed-in 
fill. 

Dead Man's was once completely filled 
with relatively clean cross-bedded sandy/silty 
sediments with large included lumps of gray
green clay from the Hawthorn formation. An 
essentially undisturbed sequence of these, some 
50 feet thick, is clearly exposed at the east end 
of the cave. Research published by Dan Cordier 
~SS 39145) in 1998 indicates the fill was 
deposited by a series of catastrophic, turbulent
flow deposition events from the southeast, 
probably associated with bursts of water under 
high head pressure from the intermittent collapse 
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or unplugging of a large sink on the uplands east 
of D ead Man's (Cordier, 1998). Most of the fill 
in the main chamber later eroded out of the cave 
via the small lower-level drain passage into some 
sort of huge void deeper down. The probable 
passage leading to the source of fill is firmly 
blocked. 
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Figure 2.17. Entrance chamber, Dead Man's Drop, Alachua County, Florida (photo by Sean Roberts). 
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Jennings Cave 
(Confederate Cave) 

Albert Krause) NSS 761 7 

Requirements 
Vertical gear for 30-foot entry pit. Kneepads 
suggested. 

General Directions 
(Marion County) Thirteen miles west of Ocala., 
about 1-3/ 4 hours south from the Lake City NSS 
Convention. 

Notes 
Gated cave. Owned by the Southeastern Cave 
Conservancy, Inc. (SCCI). 

Jennings Cave, initially known as Confederate 
Cave, was the isolated home of an extensive 
bat colony until the late 1960s, when it became 
a popular caving and partying site. Problems 
increased as the surrounding area began to 
develop in the late 1980s. By 1997, the cave was 
deemed a nuisance by folks in the neighborhood 
and was subjected to multiple threats of terminal 

closure. Ken Peakman, supported by the Florida 
Spelological Society (FSS) and Tampa Bay Area 
Grotto (TBAG) , worked to safeguard the cave 
and spearheaded an effort to acquire it under the 
auspices of the SCCr. In 1998, Jennings Cave 
became the SCCI's 25th cave preserve. The FSS 
became overall manager of the cave, with extensive 
support from TBAG. A gate was installed in 
1999 and after many clean-up trips, a twenty-year 
accumulation of graffiti and trash was removed 
from the cave. While maintenance and protection 
of the property remains a major challenge, caving 
in Jennings is once again a great experience. 

Description 
Jennings Cave includes some 1,200 feet of 

nice rooms, high fissures, walkway and, of course, 
crawlways. The cave, which was flooded up to 6 
feet deep during the post-hurricane years of the 
mid-1960s, is completely dry today as a result of 
the regional drought and both regional and local 
groundwater consumption. It is a great novice 
cave, with plenty of climbing and scrabbling and 
a nice radiating pattern that makes it easy to keep 
track of folks. You don't want to miss "The Crab 
Claws," just waiting to grab you. 

Figure 2. 18. Ken Peakman ascending the entrance to Jennings Cave (photo I:y Bill Walker). 
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Lundy's Lucky Cave 

Albert Krause, NSS 7617 

Requirements 
Basic caving gear only. Almost entirely walking 
passage. 

General Directions 
(Marion County) Two miles south-southwest of 
downtown Belleview. About 1-3/4 hours south 
of the Lake City NSS Convention. 

Notes 
Privately-owned. Release forms required. Great 
nOVIce cave. 

History 
Lundy's Lucky Cave embodies a truly unique 

bit of Florida folklore. According to local lore 
(perhaps even home-made for the commercial 

Figure 2. 19. Rebecca Roberts in walking passage, 

Luncfy s Luck) Cave (photo by Sean Roberts). 
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trade), two hotly-pursued stage coach robbers 
dumped their loot in a shallow sinkhole, meaning 
to come back for it later. Both subsequently were 
caught and either hanged or locked up forever 
(don't recall which). Mr. Lundy was convinced 
his cave was the repository of the loot, and he 
kept digging out connections among the various 
entrances in vain pursuit of the spoils he was 
convinced were there. 

Although the stage robbers may have actually 
existed, it seems more likely that the cave was 
expanded for commercial intent - it was a "Lucky 
Cave" not for treasure but as a potential source 
of income from locals and visitors during the 
heavy tourist years after WW II. 

The cave enjoyed a brief bout of tourist 
traffic during the 1950s, but was soon worn-out 
as an attraction, despite the efforts to enhance 
its "beauty" with cement formations, a fake 
waterfall, wild tales, and a Sanctuary (or memorial 
room) studded with the preserved-for-eternity 
"mementos of the deceased". 

Hope springs eternal, however, and during 
the years of the Cold War and the Cuban Missile 
Crisis, expansion of the cave continued, with 
the addition of underground living quarters, 
including an elaborate, carpeted bedroom and 
an internal water system. The opening of a palm 
reading business on the side helped preserve a 
trickle of visitors, but maintenance of the cave 
pretty well ceased by around 1970. 

Description (as of 1989) 
The cave proper has been VERY extensively 

modified by digging and by the installation of 
crude, now-badly deteriorated furnishings, 
lighting, odd artifacts, and installations. 

Although now badly deteriorated, the old 
roadside commercial entrance is truly neat and 
proved a highlight of the Cave visit. Essentially, 
the entrance consists of a ground-level, walk-in 
"elevator". The "elevator" is made up of a 6' by 
8' by 7' high wooden box mounted on springs 
inside a crude stone-walled shed. The "elevator" 
has doors in the front and back. One side of 
the "elevator" box contains a cut-out window 
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Figure 2.20. Bill Walker in the "commercial" entrance to 
Lun4J's Luck} Cave (photo by Sean Roberts). 

through which you can look out at the "wall" of 
the elevator shaft. The "wall" is really a backdrop, 
consisting of a loop of canvas, painted to look 
like brickwork. The backdrop is stretched over 
horizontal rollers at top and bottom. As the 
operator cranks the backdrop across the rollers, 
he rocks the "elevator" box on its springs. 
Between the moving backdrop pattern and the 
bouncing, the whole gives an impression of a 
deep descent into the Cave. 

Once you "hit bottom", an exit out the back 
door of the "elevator" passes down a sloping 
man-made "tunnel" fabricated of cement and 
limerock over chicken wire. Eventually, this 
roofed tunnel drops down about 8-10 feet and 
runs into an actual underground rock tunnel/ 
man-modified cave entrance. The facade was 
most cleverly done and, when new, was probably 
very effective. 

Virtually all of the walls, floors, and ceiling 
area of the "cave" have been dug away to create 
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walkable passages and rooms, so that almost no 
naturally-formed cave surfaces remain (Krause, 
1989). 

Reference 
Krause, Albert, 1989. Lundy'S Lucky Cave, 

Marion County, Florida. Florida Gave Registry 
reference file notes, November 1989, Cave & 

Karst Resource, Gainesville, FL, CSA. 
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Newberry Bat Cave 

Albert Krause, NSS 7617 

Requirements 
Basic cavmg gear only. Knee pads 
recommended. 

General Directions 
(Alachua County) Nine miles south of High 
Springs; 18 miles west of Gainesville. About 1 
hour south of the Lake City NSS Convention. 

Notes 
Fenced and gated preserve maintained as Harvey 
Sharron Bat Cave Field Laboratory by Santa Fe 
Community College. Picnic pavilion and rest 
rooms on site. 

Before its acquisition by Santa Fe Community 
College (SFCC) in 1995, the Newberry Bat Cave 
was probably the most abused cave in Florida. As 
a popular local and collegiate party spot since the 
1950s, its walls were covered with layers of spray 
paint and scratched-on names, initials, and basic 

bathroom graffiti. The floor of the main room 
and adjacent passages were a carpet of broken 
glass, condoms, beer cans, and bottle caps. 
Years of effort by the various Florida grottos 
and SFCC succeeded in removing nearly all the 
damage and trash. The secure gate system and 
land improvements by SFCC have turned the site 
into a model educational facility. 

General 
In April of 1996, Erik Amsbury and Irving 

Sterling of the Florida Seleological Society (FSS) 
had a banner day. They discovered a previously 
sediment-blocked 35-foot chimney entrance to 
Bat Cave had re-opened and found some 900 feet 
of new passage and several sumps that may open 
up if the water table will drop just a little more. 
Their discovery elevated Bat Cave to 10th place in 
the list of longest "dry" caves in Florida. A new 
high-resolution map is now in progress under the 
auspices of Cara Gentry and Jason Meneely. 

Description 
Bat Cave is the "type cave" for the Western 

Valley province of Florida - just bigger than most. 

Figure 2.21. The Lake Room in Newberry Bat Cave (photo qy Sean Roberts). 
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Note: 
Bat cave is currently being resurveyed. This map is a 
ccmplete representation of the known cave; however, the 
dashed portio,1s indicate sections of the cave that have yet 
to be resurvey"d at the time of publication. The dashed 
sections of this map were traced from the original 1976 
survey after ccrrecting for changes in magnetic declina-
tion between 197"6 and 2008. The fully drawn portions of 
the map indicate current progress of the 2008 resurvey 
project. A final version of the resurvey will be available 
later this year. 
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It radiates like some multi-tentacled sea creature 
from a central body (The Lake Room) penetrated 
by several solution pipes and one fissure entrance. 
Its passages all lie just above and along the zone of 
fluctuation of the Holocene water table, following 
fractures and irregular soft zones and elements of 
the Ocala limestone. While much of the cave is 
dry, many passages sump out when ground water 
levels are high. Here and there sharp siliceous 
masses of chert and silica-cemented limestone 
protrude from the walls, all that remains of the 
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silica-rich Hawthorn formation which used to 
cover the area until removed by erosion that 
accompanied sea level changes during the Pliocene 
and Pleistocene. 

References 
For an extensive discussion of Newberry Bat 

Cave and its local and regional geology, see 
the SFCC Harvey Sharron Bat Cave Field 
Laboratory web page at http: //inst.santafe. 
cc.ft.us/ -jklein/Cave/ cavea.htm 
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Ocala Caverns 

Albert Krause) SSS 7617 

Requirements 
Change of clothes - wet cave. 

General Directions 
(Marion County) By US Highway 27/301/441, 
8 miles south of Ocala and about 1-1/2 hours 
south of the Lake City NSS Convention. 

Notes 
Privately-owned, gated cave and former 
commercial attraction. 

The Ocala Caverns site actually includes two 
caves: Ocala Caverns, with its lake and water
table passages, and "Cranium Cave, with its dry 
passages, skylight, and copious hokey decor and 
graffiti. Don't see one without the other. 

History 
The Ocala Caverns complex began as a 

sinkhole, was used as a quarry during the late 
1800s, and "enjoyed" being an increasingly tawdry 
commercial attraction during the late 1930s-1968 
time frame (see "Florida's Lost Tourist Caves" 
article in section one of this guidebook). Today, 
the site is reverting nicely back to nature, but 

Figure 2.22. The old boat landing inside Ocala Caverns) 
as it appeared in 1961 (photo courtesy Florida State 
Archive Photographic Collection). 
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preserves a few signs of days gone by - like 
the entrance pyramid, a relic of an old Johnny 
Weismueller movie. There seems to be some 
debate over which one, but in it, Tarzan runs into 
a pyramid, dives into the lake at Ocala Caverns, 
and emerges in Silver Springs. 

According to Sharon Glassman, a former 
owner of the property, Uranium Cave (the dry 
cave) formerly extended west to a sinkhole across 
the highway, but the portion under the highway 
was dynamited and filled when US 27 /301/ 441 
was four-Ianed . 

References 
Florida photographic collection [Commerce 

collection, keyword: Ocala Caverns]. 
http://www.floridamemory.com/ 
Photogra phicCollection/ Collection_page. 
cfm?PR_ID=4 . 

Kunerth, Jeff. 1982. Remnants of roadside 
dreams. Orlando Sentinel, October 3, 1982. 

Figure 2.23. The Pyramid Entrance to Ocala Caverns 
(photo courtesy David Roth). 
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Figure 2.24. Rebecca Roberts in the main passage of Ocala Caverns (photo by Sean Roberts). 
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Tuck's Cave 

Albert Krause, NSS 7617 

Requirements 
Knee pads recommended. Vertical gear needed 
if pit entrance or internal pit are visited. 

General Directions 
(Marion County) Two miles south-southwest of 
downtown Bellevie"v. About 1-3/4 hours south 
of the Lake City NSS Convention. 

Notes 
Privately owned gated cave. Release forms 
required. Great novice cave. Some formations 
around pit. 

Tuck's Cave is an interesting trip for a varied 
group, since it offers the choice of a nice walk
in entrance or the vertical option of rappelling 
in through the top of a dome -- Florida's mini 
version of Fern Cave. It is even possible to do 
a through trip! The passage network consists of 
mostly walkable, though narrow, fissure passages. 
The cave offers enough twists, turns, and nearly
hidden squeeze-throughs to keep everyone 
intrigued. The lower level affords a further 
challenge to the intrepid - but don't be deceived, 
it looks like an easy chimney, but bells out at the 
bottom, as many have learned to their anguish. If 
you go down, go with full vertical gear and know 
that it is slick and offers way too few footholds. 

History 
Like too many Florida caves, Tuck's was nearly 

lost to the caving community due to abusive 
over-use and boorish behavior. The original 
owner enjoyed cavers and allowed generous 
visitation, but was offended by folks showing up 
unannounced or sneaking in after dark, while the 
owner was absent, or during family events. After 
several incidents, it looked like the cave would be 
closed, but efforts by the Florida Speleological 
Society (FSS) and the Tampa Bay Area Grotto 
(TBAG) resulted in an owner-user agreement in 
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1992. Cnder the agreement, the grottos installed 
gates on the cave's two entrances and negotiated 
coordination and visitation rules which protected 
everyone's interests. This arrangement has 
continued with the kind concurrence of the new 
landowner. 

Geology 
The Sumter Cpland, home to Tuck's Cave 

and many others, is a topographically high mass 
of Ocala Limestone from which most of the 
overlying Miocene sediments have been eroded. 
The cave passages developed along a network 
of fissures at an elevation of some 70-75 feet 
- about 35 feet above the modern water table. 
This corresponds with the lower stand of the 
Wicomico shoreline some 100-110,000 years ago 
and mirrors the land elevations which surround 
the Sumpter Upland. 

Figure 2.25. Adam Scherer in the pit at Tuck~ Cave. 

(photo I?Y Sean Roberts). 
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Warren Cave 

Albert Krause, NSS 7617 

Requirements 
Vertical gear needed for 35-foot pit inside 
entrance; knee pads recommended after Cashew 
Squeeze (350 feet into cave) and required after 
Second Squeeze (850 feet from entrance). 
Essentially everything after the Second Squeeze 
is tight crawlway. 

General Directions 
(~'\lachua County) 1\iine miles northwest of 
Gainesville, 5 miles south of Alachua. About 
45 minutes south of the Lake City ~SS 

Convention. 

Notes 
Located in the Warren Cave Nature Preserve. 
Florida's longest dry cave. 

Warren Cave is Florida's longest dry cave 
by far, with over 4 miles of passage within a 
rectangular area measuring only 1200' by 2000'. 
It is also Florida's highest known cave (at an 
entrance elevation of some 142 feet), Florida's 
first tourist cave, and the type locality for the 
blind crayfish Procambarus pallidus (Franz, 1994). 
Its upper level passages are uniquely developed 
in the clastic sands and clays of the Hawthorn 
formation. Until the opening of Florida Caverns 
State Park, it was also the most heavily-visited 
cave in the state and tied with the Newberry Bat 
Cave as the state's most notorious party cave 
during the 1950s and 1960s. It became Florida's 
first NSS cave preserve in 1991 and is managed 
by the Warren Cave Nature Preserve Committee, 
headed by Bill Oldacre, with assistance from the 
Florida Speleological Society (FSS). 

Early History 
Local lore has it that Warren Cave is named 

after militia Colonel John Warren, whose mixed 
party of some 150 volunteers and troops out of 
nearby J\i ewnansville engaged a band of some 300 
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Seminoles near Warren Cave in September 1836, 
during the Second Seminole War (Williams, 1837). 
During the mid- and late-1800s, the cave became 
a popular regional excursion and picnicking site 
thanks to its proximity to the Old Bellamy and 
1\i ewnans\-ille wagon roads. During the 1890s, a 
short-lived attempt was made to commercialize 
the cave and wooden ladders were installed in 
The Crossroads. The cave walls in the front of 
the cave are still blackened from the smoke of 
the candles and torches of these early visitors. 

During the 1950s, Warren Cave became a 
popular party spot for University of Florida 
students. After a series of serious injuries and 
rescues, local authorities determined to dynamite 
the cave. The FSS proposed to gate and monitor 
the cave instead, and was allowed to do so in the 
early 1960s. The arrangement continues to this 
day. 

Exploration 
The Historic Section of Warren Cave, 

with about 400 feet of passage, was massively 
extenJed in 1959 when two FSS members, Bob 
O'1\ieil and Jake Hoffman, broke through a tiny, 
air-blowing, chert-lined fissure after months of 
work by the Grotto. The Cashew ("Catch You") 
Squeeze was opened. 

Bob and Jake teamed up with AI Higgins 
and Bud Johnson to explore the new discovery. 
They soon revealed several thousand feet of 
virgin walkways, crawls, pits, and crevices on the 
main level of the cave. Above the main passages, 
they found an extensive upper level with a 
few formations. From the back of this l\1iddle 
Section, another tight sgueeze led on further 
into the ridge. Three hundred feet of sgueezing 
and crawling brought early explorers to the First 
Candle Room. From there, still another low crawl 
led through a rectilinear maze and on to the Sand 
Room. 

The discovery of the Sand Room in 1961, 
and the many passages leading from it, led to 
a decision to curtail further exploration until 
a map could be prepared. From that time on, 
exploration and mapping were integrated and a 
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Figure 2.26. Cnidentified caver in a wide spot in Agotry 
Alley (photo by Bill Walker). 

true picture of the cave began to take form. The 
first surveying trip was a 36-hour long ordeal 
which mapped all known passages through to 
the Sand Room -- a total of 4,556 feet mapped. 

Exploration outward from the Sand Room 
trended north, at first, into a number of sand
floored passages. Later explorations led east as 
the Crystal Crawl and Breakdown Crawl were 
pushed to the Virgin Rooms. Running back to the 
west from the Virgin Rooms, a series of sinuous 
crevices and semi-vertical squeezes linked back 
to the Sand Room. Mapping figures mounted 
as the area was surveyed until the total reached 
7,320 feet of passage. 

During the Christmas vacation of 1961-62, 
26 cavers of the FSS launched a mass attack on 
Warren Cave. A base camp was established by 
the entrance and 7,500 feet of telephone wire 
were extended back into the agonizing crawls of 
the cave. Several mapping parties began work on 
some of the most torturous crawls in the cave. 
This trip produced an additional 2,032 feet of 
mapped passage, pushing the total to 9,352 feet. 
A short time later, in early 1962, a group of 
cavers discovered the Mud Section, an extensive 
maze of short inter-connecting passages only 
200 feet from the frequently-visited Sand Room. 
Later still, Glenn Moore succeeded in enlarging 
and ascending a tight crack in the ceiling of the 
First Candle Room. He went on to discover the 
Fame and Glory Passage to the Mud Section, a 
short cut which by-passes the Long Haul and 
Sand Room. 

WARREI\ CAVE 

In the early spring of 1962, Bob Nabell made 
a huge discovery. While on a photography trip 
far into the cave, Bob accidentally dropped his 
flashlight in the Flat Room. When he bent over 
to retrieve it, he felt a strong breeze blowing 
out from under a rock. A few minutes of work 
permitted the descent of a vertical crevice into a 
network which eventuaUy totaled over one and a 
half miles of virgin passage. 

One of the early finds in Nabell's l\iew 
Discovery was the 600' Long Cut, a tight, chert
lined crawlway which leads west to the ~10nster 
Room. ·~·'1apping of this passage showed that 
part of it approached quite close to a previously
known passage. Digging in a sand-filled 
connecting passage opened up the connection 
and gave rise to the 40' Short Cut to the Monster 
Room. This little junction saved untold hours (If 
agony on subsequent trips to the south end of 
\'V'arren's. 

June 1962 was another banner month for 
Bob l\;"abell. In that month, Bob and four 
companions lowered remote-control camera 
equipment down a solution pipe at the end of 
the Left Branch, proving the existence of a lower 
level. Later excavation of the tiny pipe by Geri 
(Gerald) Moni gave access to a few hundred feet 
of extremely tight, low fissure passage along the 
water table. 

For a time, Warren Cave seemed to have come 
to an end. ;-';ot until April 1963 was another big 
discovery made. ,'\t the end of a short passage 
leading south from near the Monster Room, a 
draft of cold air was detected. Pursuing the 
current, Jerry Johnson, Eric Walton, and Glenn 
~Ioore were led into a network of passages 
culminating in a 25-foot deep pit at the juncture 
of three passages. During the summer of 1963, 
the telephone line was extended back several 
thousand feet to The Pit. Mapping was resumed 
and the total length of passage in Warren Cave 
climbed to 16,324 feet. Final mapping in 1963 
by Bob l\i"abell, plus some minor additions by 
Al Krause and Dave Corson during 1964-1966, 
brought the total length of Warren Cave to 
18,212 feet -- three and a half miles. 
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Warren Cave seemed to have bottomed out, 
but in 1991 persistent digging at the south end 
of the cave finally broke through into a 600-
foot long squeeze known as Agony Alley. At its 
end lay several thousand feet of larger passage, 
rooms, and leads, much of which was mapped 
by Bob Nabell during 1991-1995. The Southern 
Area was open - and still has leads for the strong 
of heart! 

Geology 
Warren Cave is a large, mos tly joint -con trolled, 

maze-type cave located along the west flank of the 
Cody Scarp, between the Peninsular Highlands 
on the east and the Limestone Sinkhole Plain to 
the west. The cave is formed along and below 
the contact between the 54 million year old 
Ocala Limestone and the overlying Hawthorn 
formation, a marine offshore limey sandy clay, 
deposited over 12 million years ago. Tectonics 
and fracturing probably associated with the post
Oligocene Ocala Uplift provided a multitude of 
cracks which groundwater enlarged to form what 
is now Warren Cave. 

There are three basic levels in the cave, 
though some intermediate widening of fissures 
is apparent between them. The uppermost is 
formed in the Hawthorn formation, along the 
contact with the Ocala Limestone, and averages 
four feet high and five feet wide. Most of the 
Hawthorn passages appear to have formed by 
stoping, with the eroded material falling into 
fissures dissolved in the top of the underlying 
limestone. Development appears to have 
commenced concurrently with the immediately 
underlying middle level of the cave. 

The middle level (some 0-10 or so feet below 
the irregular limestone-Hawthorn contact) is the 
main and most extensive in the cavern network 
and is dissolved from the very soluble Ocala 
Limestone. The ceiling and walls of much of 
the middle level contain large masses, pendants, 
and nodules of chert. The middle level varies 
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WARREN CAVE 

in cross section but is generally no greater than 
6 feet wide and 10 feet high. Primary passage 
development is at an elevation of some 110-120 
feet. Its development is seen as being associated 
with the higher sea- and ground-water levels 
accompanying the elevated Wicomico shoreline 
(Healy, 1975). 

The third and lowermost level is only 
minimally accessible at The Crossroads, the 
Solution Pipe in the Left Branch, and, perhaps, in 
the Southern Area. It is developed in the Ocala 
Limestone within the zone of fluctuation of the 
modern water table. The lower level is typically 1-
2 feet wide and extends down as much as 40 feet 
below the middle level. Development probably 
occurred intermittently during successive sea 
level stands, but may have been largely concurrent 
with the evolution of Wicomico Terrace/Cody 
Scarp, some 100-110,000 years ago, followed by 
further development during the last 10-12,000 
years. Active development continues today. 

Author's note: Condensed and updated from 
my earlier article published in The Florida 
Speleologist 3 (4) :34-38 (1966) and 4(1) :4-16 
(1967) . [Reprinted in SpeleoDigest 1973, p. 103-
110.] 
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White Cliff Cave 

Albert Krause, NSS 76 17 

Requirements 
Knee pads recommended. A 12-15' handline is 
useful just inside entrance. 

General Directions 
('vlarion County) Two miles south-southeast of 
downtown Ocala. About 1-1 /2 hours south of 
the Lake City ::\fSS Convention. 

Notes 
Fenced and gated cave on Marion County 
conservation land. Release forms required. Great 
nOVice cave. 

White Cliff Cave takes its name from the 
bright quarry wall which overhangs the entrance. 
The cave is a popular site for Scout trips and 
other novice experiences due to its proximity 
to support services (fast-food restaurants), dry 
passages, interesting (but safe) challenges, and an 
intersecting, multi-level network of passages. It 
is also famed in the caving community for one of 
the tightest cave gates anywhere and as the site 
of an unsolved murder of one homeless vagrant 
by (presumably) another. 

History 
White Cliff was revealed by quarrying 

operations sometime in the 1950s or '60s and 
was re-discovered by the Tampa Bay Area 
Grotto (TBAG) sometime in the late 1970s as 
local cave searches began to emphasize the 
Ocala area. The cave achieved notoriety after a 
homeless man was found murdered in Effigy 
Hall, apparently shot because of a dispute over 
whiskey. Closure seemed certain, but the earnest 
efforts of the Florida Speleological Society (FSS) 
won over the day. In 1988, the FSS cemented
in a solid iron gate designed by "master gater" 
Orlando Lanni, the designer and fabricator of 
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many gates of that era Oohnson, 1988). The FSS 
took over management of cave access under a 
guided visitation formula and continues that role. 
During the 1990s, the land, including the cave 
and its surrounding quarry, was taken over as a 
conservation area by Marion County. 

Description 
The entrance to White Cliff is at the bottom 

of an old quarry wall. There is a short crack at 
ground level shooting straight into the cliff, but 
the actual entrance is right below this, heading 
under and into the wall. The entrance passage is 
relatively straight, and at its end is access to an 
uppermost level room and passage. 

The main level is entered through a hole in 
the floor of the entrance passage about twenty 
feet into the cave. This level is an extensive joint
controlled maze. One of the most interesting 
parts of this cave is the Effigy Hall, a five
foot by eight-foot dead end passage. It got its 
name from some apparently Satanic mud and 
other figures found there on several occasions, 
including hermaphrodites, Satan heads, dolls 
with their heads burned off, along with rather 
strange graffiti. 

The Statuary is near the end of the Effigy 
Room and although nothing so sacrilegious 
is found there, there was some impressive art 
work at one time. Near The Statuary is access 
to a water-level belly crawl which has not been 
mapped. 

The main level has several connections to 
passages at the entrance level, among which is 
Annie Hall, a tall, narrow crack which is about 
fifteen degrees off vertical (Spirek, 1980). 

References 
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Dry Caving in the Brooksville Ridge 
(Citrus, Hernando, and Sumter Counties) 

Blowing Hole Cave and Jackpot 

Tom Turner, NSS 50740 

Requirements 
The entrance to Blowing Hole is a drop of 30 
feet that requires a cable ladder with belay or 
single rope technique (SRT) gear. A 25-foot drop 
located deep inside Jackpot requires the use of 
a cable ladder - SRT gear would be difficult to 
don in the narrow confines getting to, and at the 
ledge above, the drop. Jackpot is one of the most 
physically demanding caves in the area. ~uch of 
the cave, until reaching the lowest level, consists 
of tight belly-crawl passage. 

General Directions 
(Citrus County) Located approximately 40 miles 
southwest of Ocala, approximately 2 1/2 hours 
south of the Lake City NSS Convention. 

Notes 
Blowing Hole Cave and Jackpot are both gated 
and are owned by the Withlacoochee State Forest. 
A Division of Forestry recreation or research 
permit is required to enter these caves. Blowing 
Hole is often closed during the maternity season 
of the Southeastern Bat (Myotis austroriparius). 

Cntil recently, Blowing Hole was the longest 
and most decorated cave known in Citrus 
County. Blowing Hole is a great example of the 
diversity found in Central Florida's caves with 
a pit entrance, borehole-like walking passage, 
speleothem displays, and if desired, a bunch 
of crawling. Jackpot is the antithesis of what 
most cavers imagine of a Florida cave. Much of 
your time in the first half of the cave is spent 
wriggling through tiny crawlways of barely human 
proportions. Recent discoveries in the farthest 
and deepest reaches of the cave have revealed 

Figure 2.28. Kali Pace-GraciYk) Limaris Soto, and Amber Yuellig inside the entrance cage 
at Blowing Hole Cave (photo by Bogdan Onac). 
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large walking passages and pools connected to 
the Floridan aquifer. The Blowing Hole survey is 
presently 783 feet, and Jackpot currently stands 
at 742 feet. Both Caves have formed in the upper 
one-third of the Eocene age Ocala Limestone. 

History 
Blowing Hole has actively been visited by 

cavers since at least the mid 1960s. A rescue in 
the mid-1970s prompted by the fall of a local 
"explorer" into the entrance caused the Division 
of Forestry (DOF) to close the cave by choking 
the entrance with rocks and sealing them with 
concrete. The concrete was covered with a layer 
of dirt and capped with boulders. 

By 1982 locals had dug the cave entrance 
open. Visitation by cavers soon resumed. In 1985, 
discovering that the cave was once again open, 
the DOF gave notice that they intended to seal 
the cave again. Members of the newly formed 
Tampa Bay Area Grotto (TBAG) persuaded 
forestry officials to allow grotto members to 
install a gate that protected the resource, yet still 
allowing for visitation. Over the course of the 

BLOWING HOLE CAVE AND JACKPOT 

next few weekends cavers assembled a rather 
ingenious, relatively tamper-proof, single-bar 
locking system while taking turns hanging upside 
down in the narrow vertical entrance of the cave. 
Opening and closing the gate was a challenge, but 
the location of the gate seemed to deter break-in 
attempts. TBAG was allowed to keep a key, the 
DOF held the other. 

One of the first cave clean-ups held by 
TBAG was conducted at Blowing Hole shortly 
after the gate was installed. Two truckloads of 
garbage were removed from the site. Over the 
next 15 years a number of attempts were made 
by locals to gain access, but the gate held. Finally, 
someone managed to beat their way through in 
2001, leaving the gate a tangled mess. 

In late 2002, Terry Doonan, a biologist 
for the Florida Fish and Wildlife Conservation 
Commission, contacted Jim Kennedy of Bat 
Conservation International about a bat-friendly 
gate for Blowing Hole. Though large numbers 
of bats had never been known to utilize the cave, 
state officials hoped that Blowing Hole would 
provide needed habitat for the Southeastern 

Figure 2.29. Lee Florea, Lance Elder, and Kali Pace-Grac'{)lk surveying the main passage 
oj Blowing Hole Cave (photo 0 Tom Turner). 
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Bat (Myotis austroriparius). In July of 2003, Roy 
Powers and the American Cave Conservation 
Association, constructed a "bat friendly" 
enclosure. The resulting cage-like structure, 
built of 3/8-inch-thick angle iron, seemed to fit 
the requirements of un-restricted air flow, bat 
accessibility, and impenetrability to vandals. The 
perseverance of the vandals at this new challenge 
was underestimated. Futile attempts were made 
to dig underneath the enclosure. Someone 
unsuccessfully tried to jack up one side of the 
enclosure. They left the label to the jack along 
with numerous cigarette butts. Finally, in 2005, 
likely using a hand-held reciprocating saw, vandals 
were able to cut through the door of the gate. 
Additional metal welded around the lock area 
appears to have solved the problem for now. 

Exploration of Jackpot 
Nearby, Jackpot had always been considered 

a rather insignificant feature. A tiny, awkward 
entrance, followed by a couple hundred feet of 
difficult, mostly crawling passage, never enticed 
those who visited. Head first, on your belly 
entry into the cave puts you face to face with 
any wild beasts or slithering serpents that may 
have fallen into the steep, sinkhole-like entrance. 
Over the past decade, a number of attempts had 
been made to follow a slight flow of air that 
meandered through piles of breakdown. Early 
digging efforts yielded meager results. 

Fast forward to early 2006. Lee Florea and 
Tom Turner began what they thought would be 
a quick survey of Jackpot while a second team 
wrapped up the survey of Blowing Hole. They 
quickly discovered that the survey would take far 
more than a couple stations. Furthermore, they 
were surprised at the volume of air that moved 
through the entrance to the cave and the rapidity 
that the cave descended through the limestone. 

The next week Tom returned to Jackpot with 
Robert Brooks to follow the air. They moved 
aside breakdown in the farthest reaches of the 
cave. Taking turns in a small, "make it as you 
go" passage, they moved chunks of limestone, 
placing them in whatever little space could be 
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found. Progress was slow, but each trip yielded 
a dozen or so feet of passage. Most of this new 
passage trended downhill. 

On April 15, 2006, Robert, Tom, and Lee 
reached a small (4 by 5 foot) room with a ceiling 
and floor of large boulders that blocked the way. 
Pulling aside a few of the smaller rocks revealed a 
grapefruit sized opening in the floor with a black 
void looming beyond. A rush of air greeted the 
explorers. Small rocks tossed into the opening 
indicated a depth of approximately 30 feet, and a 
few of the rocks sounded as if they had splashed 
into water. Further progress was deemed unsafe 
that day since the next boulders to move were 
large and the void below appeared to extend 
underneath the breakdown comprising the floor 
of the small room. Ropes and harnesses would 
be necessary in case the floor gave way. It would 
be another month until conflicting schedules 
permitted another attempt at this lead 

In the meantime, Lee, Tom,Justin Marks, and 
Justin's son Mathew returned to survey up to the 
lead in the floor. During the survey, Justin and 
Matthew took turns moving loose dirt and rock 
in a nearby rubble-filled alcove. Two calls from 
Justin declaring "I think we've got something 
here" went unheeded. A third, more insistent 
cry of "passage with air" got more immediate 
attention. Justin and Matthew had exposed a 
narrow crawlway leading to a 10-foot diameter, 
4-foot high breakdown room. A slight breeze 
wafted down the passage. Examination of the 
room revealed two potential ways on, the source 
of the air coming from one of them. Both would 
require moving more breakdown. The location 
of this passage and room revealed that the dig 
was a likely candidate to connect to nearby 
Blowing Hole. Efforts to clear this lead proved 
to be very difficult; the passage was filled nearly 
to the sloping ceiling with tightly packed debris. 
Discouraged at the lack of progress,Justin began 
picking away at the loose rock that filled the 
second potential lead. In short order, the rocks 
that barred the way began to fall into a room on 
the far side. Justin created just enough room to 
fit through, and the group of cavers slipped into 
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the void. Slightly larger than the room they had 
just left, this cavity was big enough to stand up in 
and appeared to have a navigable passage leading 
out opposite from where they had entered. They 
worked their way through 75 feet of twisting 
tunnel that finally terminated at an ominous 
wall of breakdown in a third, smaller room. 
The room was christened "Blooming Onion" 
because its tangled jumble of precariously 
perched rock resembled a giant-sized serving of 
the tasty appetizer at Outback Restaurants. No 
breakthrough to Blowing Hole Cave would occur 
on this date, but a likely location for it to become 
a reality had been found . 

Returning in early May of 2006, Brooks, 
Florea, and Turner were joined by Dan Straley. 
N ow equipped with ropes and a cable ladder, they 
pushed aside the key breakdown boulder that had 
prevented entry into the dark void at the bottom 
of the cave. A small landslide thundered into the 
crevasse below. Peering over the edge revealed a 

"Figure 2.30. Lee J:'Iorea ascends a cable ladder in the 
depths 0/ Jackpot (photo b Tom Turner). 

BLOWING HOLE CAVE A~D JACKPOT 

canyon-like fissure extending into the distance. 
They secured the cable ladder, and climbed down 
into the newly exposed passage. At the bottom, 
the source of the earlier "splashing" was revealed 
as small water-filled pool at the fissure's lowest 
point. Exploration had reached the surface of the 
Floridan aquifer. A restriction thirty feet into the 
fissure separated the drop from several hundred 
feet of tall fissure passage 

Survey of this lowest level revealed it to be 
comprised of four parallel fissures that either 
join at the ends or are connected through short 
crawls. Scalloping of the walls in these passages 
indicates the flow of large quantities of water at 
times in the past. A number of shells, echinoids, 
and fossilized fish bones stand in relief on the 
cave walls. Thick, black, slippery mud paves 
much of the floor of these fissure passages. An 
articulated skeleton of a modern bobcat rests in 
one of the passages. Scratch marks on the caves 
walls attest to its futile attempts to find a way out. 
Curiously, there is no obvious location where the 
bobcat could have physically accessed this level 
of the cave. 

A number of troglobitic "unknowns" have 
been fleetingly observed scurrying about in the 
three water-filled pools in the lower level of 
Jackpot. Identification depends upon the capture 
of a few of the elusive critters. The years 2006 
and 2007 were very dry in Florida. Water tables 
of the Floridan aquifer have thus dropped by as 
much as five feet in some locations. With a return 
to normal levels, much of the floor in the lower 
part of the cave be submerged. 
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Blowing Hole - Jackpot Caves 
Citrus County, Florida 
Cartography by Lee Florea, January 2007. 
Blowing Hole survey: 9/3 - 11/302005 survey by Lance Elder, Lee Florea , 
Bogdan Onac, Kali Pace-Graczyk, Limaris Soto ,Tom Turner, Amber Yuellig . 
Jackpot survey: 4/25 - 11/19 2006 survey by Robert Brooks, Lee Florea, 
Bogdan Onac, Dan StraleY,Tom Turner, Sonya Wescomb. 
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Datum: Blowing Hole Entrance. Station EO. 

Blowing Hole survey: length· 257 m, depth - 16.3 m 
Jackpot survey: length· 243 .5 m. depth· 27 .8 m 
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Brooksville Ridge Cave 

Tom Turner, NSS 50740 

REQUIREMENTS 
Brooksville Ridge Cave contains a number of 
very tight restrictions. The narrow entrance will 
quickly weed out the timid or those of large 
girth. If you weigh more than 200 pounds you 
probably aren't going to fit. Kneepads are highly 
recommended. 

GENERAL DIRECTIONS 
(Hernando County) Located approximately 50 
miles southwest of Ocala, approximately 2.5 
hours south of the Lake City 0JSS Convention 
site. 

NOTES 
Cave is gated and Privately owned. 
NO ACCESS AVAILABLE UNDER ANY 
CIRCuMSTANCES! 

The plight of Brooksville Ridge Cave has 
become one of the most documented cave 
discovery and conservation stories in Florida's 
history (Turner, 2003). Since the cave's discovery 

ill November of 2002, more than 20 articles 
have appeared in local newspapers, radiocasts 
have aired on NPR, scientific articles have 
been published, and more than one video clip 
have been shown on televised newscasts. The 
Nature Conservancy (TNC) has made repeated 
attempts to purchase the site, but, being bound 
by appraisal values, they have yet to meet the 
property owner's astronomical asking price. 
Over the ensuing years three major development 
corporations have courted the cave's owner and 
entered into negotiations to build hundreds of 
homes on the site. All three have withdrawn 
from their contracts, citing concerns of building 
on the unpredictable karst terrain. Changes made 
to Hernando County's Comprehensive Planning 
Document have forced the preservation of the 
cave and the land above it, and call for the site 
to be put into the hands of an "appropriate 
environmental entity" if the land surrounding 
the cave is developed. 

History 
One day while hiking, cavers identified 

an opening at the base of a small abandoned 
limestone quarry. Cool air gushed from 
underground. Cavers enlarged the opening just 

Figure 2.31. Dan'?)l Brinton in the Tornado Room in Brooksville Ridge Cave (photo by Bruce BreJJJer). 
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enough to squeeze In. Nothing could prepare 
them for what followed. 

Once underground, a wonderland of 
speleothems greeted the cavers. Low, wide, 
sediment-floored passages connect breakdown 
chambers filled with translucent helictites, only 
observed at a few sites in Florida. Blade-like 
helictites hang precariously by the thinnest of 
connections and divulge the path of air currents 
through the cave like weather vanes. Snow-white 
stalactites, like giant crystal carrots, loom above 
shallow pools of sparkling dogtooth spar. With 
more than a kilometer of mapped passages, 
Brooksville Ridge Cave is currently the 5th 
longest dry cave in Florida, and more passages 
await survey. The timeline below provides a brief 
narrative on the controversy that surrounds the 
discovery. 

November 2,2002 - While ridge walking, Robert 
Brooks discovered a small, air-blowing 
fissure located in the wall of a diminutive, 
long-abandoned quarry. Calling out to fellow 
cavers Tom Turner, Tracey :'v1atzke, and Tom 
Farnell, together they unsuccessfully attempt 
to enlarge the opening. 

November 16, 2002 - Erik Amsbury, followed 

BROOKSVILLE RIDGE CAVE 

by Brooks, Turner, Bill Walker, and Dan 
Straley are able to make it to the first room. 
The concentration of helictites present in 
just this small area of cave is unparalleled in 
the state. 

December 7, 2002 - Straley, Brooks, and Turner 
reach the extensive lower level of cave. 
Each successive display of speleothems 
encountered seems to outshine the previous 
one. 

December 22, 2002 - Cavers learn of planned 
development. 

December 31, 2002 - Amsbury, Brooks, and 
Turner discover the highly decorated 
"Brewery" section of the cave. A menagerie 
of translucent, pastel-colored spelothems 
decorate the area. 

January 2, 2003 - Turner contacts representatives 
of The Nature Conservancy and the 
Southwest Florida Water Management 
District. 

February 4, 2003 - Brooks, Turner, Straley, along 
with Andrew Hudson and Sarah Cervone 
discover the Altar and the in-cave streambed. 
The Altar is a sparkling, chest-high, snowy
white collection of hundreds of small 
rims tone dams. 

"Figure 2.32. &Jbert Brooks in the Brain &Jom 0/ Brooksville Ricfge Cave (photo f:y Bruce Brewer). 
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March 8, 2003 - Photo trip with Bruce Brewer. 
Images are used in upcoming NSS News 
article. 

March 17,2003 - A representative of The Nature 
Conservancy meets with World Woods 
executives to discuss the sale of the property. 
World Woods says no to sale. 

March 21, 2003 - World Woods has a change of 
heart. They might consider selling a portion 
of the desired land. 

May, 2003 - NSS News article on the cave's 
discovery is published. TNC and World 
Woods are working to come to a compromise 
over the lands value. 

June 8, 2003 - The first newspaper article about 
the cave comes out. The cave's location is 
kept a secret. [1] 

June 29, 2003 - Brooks and Turner discover 
the Carrot Room. Dominating the Carrot 
Room, a pair of twin, 4-foot long, snowy
white, carrot-like stalactites dangle above 
their stalagmite counterparts. The exterior of 
the "carrots" have the appearance of being 
faceted, much like cut gemstones. 

The dry streambed in the Altar area of the cave 
had been washed clear of footprints by runoff 
from recent heavy rainfall entering a sinking 
stream located nearby on the property. A 
physical connection has not been made. 

July 31, 2003 - Brooks and cavers Chrissy 
Richards and Carla BeaUs discover the 
Wonderland area. Wonderland was so named 
for it's fantastic helictite displays. Hundreds, 
if not thousands of helictites decorate nearly 
every inch of available space in this location. 
TNC hoped to close on the property on this 
date. 

September 24, 2003 - TNC's deal with World 
Woods falls through. World Woods wants 
more than the State is able to offer. 

October 2003 - September 2004 - Data gathering, 
survey, exploration, photography, and gating 
trips take place. Though located on private 
property, in early November 2003 Brooks 
and Turner install a simple yet effective chain 
gate in the cave's entrance. 

BROOKSVILLE RlDGE CAVE 

October, 2004 - World Woods partners with 
WCI Communities to develop the property. 
Survey stakes appear on the property. 

October 7, 2004 - TNC divulges the presence 
of the cave to World Woods in a last ditch 
attempt to save the cave. 

October 14, 2004 - Brooks and Turner divulge 
the presence of the cave to Hernando 
Planning and Zoning. 

November 16, 2004 - A meeting is held at World 
Woods with World Woods owner Yukihisa 
Inoue, World Woods v.P. Stan Cooke, The 
Nature Conservancy, and cavers Brooks, 
Turner, and Lee Florea. World Woods is 
receptive to preserving the cave but has 
entered into contracts with WCI. 

December 11, 2004 - Brooks and Turner take 
Hernando County Planning and Zoning folks 
on a tour of the World Woods property. 

December 12, 2004 - Hernando Planning and 
Zoning makes changes to World Woods 
Comprehensive Plan to protect the cave 
from impending development. 

December 13, 2004 - Hernando County 
Commission Meeting. WCI submits proposal 
to change density allowances on Compo Plan 
from the allowed 660 homes to 1680 homes. 
[2] 

December 17, 2005 - World Woods meets with 
DOr biologist Colleen Werner to discuss a 
gate for the cave. 

January 12, 2005 -Hernando County Commission 
:Meeting. County rejects proposal for 
WCI's desired changes in density to the 
Comprehensive Plan. Cavers thought that 
they had won. [3] 

January 16, 2005 - Cave is found open. Damage 
has occurred due to a World Woods employee 
that was sent to verify the cave's length. 

January 25, 2005 - A meeting is held at World 
Woods with Brooks, Florea, Turner, and 
Buford Pruitt, to discuss mapping of the cave. 
At this time cavers have already collected the 
data to produce a map. Coincidentally, on the 
same day, the hydrologist representing WCI, 
10 an unprecedented move, successfully 
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petitions County Commissioners to vote to 

give wcr another chance. [4] 
February25,2005 -County Commissioners, wooed 

by WCI promises, vote to approve changes 
to the Comprehensive Plan. Fortunately, 
changes added to the Comprehensive Plan 
include stipulations to protect the cave. [5] 

March 15, 2005 - WCI pulls out citing concerns 
of building over a cave system. T0JC is 
contacted but they still can't compete with 
perceived land values. [6] 

April- May 2005 - World Woods hires an outside 
team to map the cave. 

May 26, 2005 - A lengthy newspaper article 
covering the cave's plight is published. [7) 

June 13, 2005 - A column appears on the 
website "Speleonet" concerning the recent 
"Cavernous Divide" newspaper article. 
Message posters to the website begin leaving 
comments that they had been visiting the 
cave. 

June 18, 2005 - A resident living near the cave 
contacts Turner reporting that their son had 
found a cave in the area. Photos confirm that 
it is BRC and much damage has occurred to 
the entrance area. 

July, 2005 - World Woods creates a makeshift 
barrier at the cave entrance. 

July - August, 2005 - Kitson and Partners LLC 
team with World Woods to develop the 
property. 

August 17, 2005 - Kitson and Partners LLC 
submit a report explaining how the project 
can be built without causing traffic or 
environmental problems. [8] 

August 23, 2005 - County Commissioners vote 
to approve changes to Comprehensive Plan 
allowing for the construction of a 1,680 unit 
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subdivision. [9] 
March 8,2006 - Kitson and Partners pull out. No 

reason given. [10] 
August - September 2006 - MPI Managers Inc. 

partners with World Woods to develop the 
property. [11] 

January, 2007 - MPI and World Woods attempt 
to dodge the more extensive requirements 
of a Development of Regional Impact that 
is required of any development of over 999 
homes, by dividing the land and having two 
"separate" entities develop the property. 
MPI hydrologic report recommends filling 
the quarry that the cave is located in. [12] 

July, 2007 - MPI Managers pull out. No reason 
glVen. 

July 29, 2007 - A resident of the area reports 
that the cave entrance has been breached. 
Extensive damage to the first room is 
photographed. 

August 7, 2007 - Turner sends a letter to World 
Woods, County Commissioners, and the 
media concerning the damage to the cave. 

September, 2007 - Cave finally sealed by World 
Woods. 

October 7, 2007 - Newspaper article appears 
reporting the damage done to the cave. [13] 

October 10, 2007 - A newspaper editorial is 
published suggesting that the state should 
once again try to purchase the site. [14] 

May, 2008 - Rumors circulate that World Woods is 
once again gearing up towards development. 

Reference 
Turner, T., 2003, Brooksville Ridge Cave: 

Florida's Hidden Treasure: NSS News, May 
2003,p. 125-131,143. 
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Footnotes 

[1] http://www.sptimes.com/ 2003 / 06 / 08 /Hernando /Explorers_lips_are_s.shtml 
[2] http: //www.sptimes.com/2004/12/14/ Hernando/Cavers_make_noveLcas.shtml 

http://www.sptimes.com/2004/12/26/Hernando/Noc alLbuy_developer.shtml 
[3] http: //www.sptimes.com/2005/01/13 / Hernando /County_rejects_housin.shtml 

http://www.sptimes.com/2005/01/23/Hernando/ Tax_increase_proposed.shtml 
[4] http: //www.sptimes.com/2005/01 /26/Hernando/Backtrack_on_developm.shtml 

http://www.hernandotoday.com/ MGBTV36T85E.html 
http: //www.stpetetimes.com/2005/01/27 /Hernando/Leaders_pulLfascone.shtml 

[5] http://www.sptimes.com/ 2005/02/ 16/ Hernando/County_reverses_stanc.shtml 
http:/ / www.sptimes.com/2005 / 02/ 16 / Hernando / Cave_causes_developer.shtml 

[6] http://www.stpetetimes.com/ 2005/ 03/16/ Hernando/Developeccaves_on_su.shtml 
http: //www.sptimes.com/2005/ 03/22/ Hernando/Company_stilLplans_t.shtml 

[7] http://www.sptimes.com/ 2005/05/26/Floridian/ A_cavernous_divide.shtml 
[8] http:/ / www.sptimes.com/2005/08/18/ Hernando / Developecdownplaysjshtml 

A Channel 10 news report of the upcoming commission rehearing. 
http://www.tampabaysl0.com/ news/ news.aspx?storyid=17880 
The print version of the above story should the video get pulled. 
http:/ / www.tampabays10.com/ printfullstory.aspx?storyid=17880 

[9] http://www.sptimes.com/2005/08/24/Hernando/County_approves~olCshtml 
[10] http: //www.sptimes.com/2006/03 /09/Hernando/Partnecpulls_ouCoC.shtm1 
[11] http://www.sptimes.com/2006/09 /06/Hernando/Third_company_steps_u.shtml 
[12] http: //www.sptimes.com/2007 / 01 /23/Hernando/Developecs_plan_look.shtml 
[13] http://www;sptimes.com/ 2007 /10/07 / Hernando/Brooksville_cave_s_30.shtml 
[14] http: //www.sptimes.com/2007 /1 0/1 O/Hernando/Buy_spectacular_cave_.shtml 
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Brooksville Ridge Cave 
Map Status 10111/2004 
Cartography by Lee Florea 
Cave is located on private property in Hernando County, Florida 
Cave developed within Suwannee and Ocala Limestones 
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Crumbling Rock Cave (Floral City Cave) 

Tom Turner, f\JSS 50740 

Req uiremen ts 
A hand-line, etrier, or cable ladder is necessary to 
safely negotiate Crumbling Rock Cave's 15-foot 
deep, bell-shaped, entrance fissure. Crumbling 
Rock is a wet and very muddy cave. Some 
swimming may be necessary dependant upon 
fluctuations in the aquifer. A complete change 
of clothing is recommended. There is a primitive 
on-site shower. 

General Directions 
(Citrus County) Located approximately 40 miles 
southwest of Ocala, approximately 2 V2 to 3 
hours south of the Lake City NSS Convention. 

Notes 
Gated. Privately (caver) owned. Contact Lance 
Elder. 

Crumbling Rock is one of the most recent 
(May, 2005) and most exciting cave discoveries 
in west-central Florida. Unlike most caves in 
the area, many of Crumbling Rock's passages 
are heavily decorated with speleothems, some 
of which are periodically submerged during 
fluctuations in aquifer levels, a rarity in Florida. 
The cave is home to a thriving troglobitic isopod 
population, tentatively identified as Crangonyx 
grandimanus. 

History 
It is unknown who the first person to enter 

Crumbling Rock Cave was. The cave's entrance 
was probably first exposed by inmates from the 
nearby prison work camp as they quarried the 
site for road fill during the early 1900s. 

Cavers first learned of the location in May 
of 2005, when Tampa Bay Area Grotto (TBAG) 
member Robert Brooks inquired about caves 
during a conversation with a resident of the area. 
The local recalled a cave not far from his house 
that he and his brother had played in as kids. 

Exploration 
The following weekend, Brooks and fellow 

TBAG'er Tom Turner met with the neighbor, 
following him to the site. In the floor of a shallow, 
abandoned lime-rock quarry were found two 
potential cave entrances, one a five foot diameter 
shallow depression that appeared to have been 
filled with trash, the other, a narrow fissure 
crack entrance almost completely obscured by 
ferns. This second feature was the one that had 
previously been "explored". 

Tying off a hand-line, they dropped into 
the cave's 10-foot deep, bell-like entrance. 
Walking fissure passage appeared to extend in 
both directions. Stepping off a debris pile of 
dirt and rock located beneath the entrance, they 
immediately encountered water. Wading, at times 
neck deep, they followed the more promising 
passage southwest for approximately 100 feet 
until it got too deep and too narrow to proceed. 
This was also approximately as far as the youths 
had gone. The northeast passage terminated 
similarly. Returning to the entrance, the neighbor 
mentioned that until recently there had been a 
"For Sale" sign on the property. 

Two weeks later, the water had dropped a few 
inches, allowing Robert Brooks and J ~ance Elder 
to proceed a little farther down the main passage. 
Ducking under a broken speleothem that reached 
to the water's surface, they popped up into a small 
room beyond. Sumped passage appeared to lead 
from the room in two directions. 

In June 2005, Elder contacted the owner of 
the property and over the next fe,,' months was 
able to negotiate its purchase. 

Aquifer levels remained high throughout 
the summer, preventing further exploration. 
Efforts were now concentrated on the trash 
filled, possible second entrance. Over the course 
of the next few months, cavers were able to 
remove several hundred pounds of rubbish from 
what was becoming an ever-deepening 5-foot 
diameter solution pit. Much of the debris pulled 
from the hole consisted of containers that once 
held beauty supply products. The feature's name, 
"ONlint Julep Pit", sprang from the consistent 
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unearthing of green plastic bottles that had once 
contained concentrated "Mint Julep Shampoo". 
Removal of the trash revealed a 10 foot diameter 
room with a watery floor, and two short, 15 to 20 
foot passages, one terminating in breakdown, the 
other ending at a too-tight fissure. 

As Florida entered its winter dry season, water 
levels began to slowly drop. Cavers were able to 
proceed past the previously sumped area and 
into what was obviously virgin passage beyond. 
Crawling, walking, and occasionally swimming, 
another 150 feetof northerly trending, speleothem
decorated passage was found. Lowering water 
levels also revealed that the cave had an extensive, 
mostly too-tight, bedding plane passage that 
intersected much of the fissure passage. 

On May 18, 2006, Brooks, Elder, Turner, and 
Sonya Wescomb located a section of the bedding 
plane with just enough room to push through. 
After a short, slippery crawl, this passage rejoined 
into an even larger fissure. Wading through chest 
deep water, they rounded a corner and into a 40' 
diameter "lake room" adorned with hundreds of 8 
to 10 inch stalactites jutting from the ceiling. Two 

CRCMBLING ROCK C\VE 

small "spring" vents were visible in the pool. 
In early June of 2006, Brooks and Turner 

began digging on a low bedding passage that 
headed southward off of the cave's main fissure. 
Twenty minutes and 30 feet later, they intersected 
another fissure. Reconnaissance revealed this 
"southern area" to be even more extensive 
and more decorated than its northerly trending 
counterpart. 

In late June of 2006, cave diver John Lamanna 
made an attempt to explore the vents in the lake 
room's pool in back mount dive gear. Loose, 
crumbly limestone, freed by the diver's exhaust 
bubbles, began to rain down on John in ever 
enlarging chunks, quickly silting the water in the 
pool. Continuing efforts were deemed unsafe. 
Previously un-named, John'S nerve-wracking 
experience with the soft, friable texture of the 
limestone led to the cave's title of "Crumbling 
Rock". 

On August 16, 2006, Elder and members of 
the Tampa Bay Area Grotto installed a gate at the 
entrance to protect the cave's unique speleothems 
from potential vandalism. 

Figure 2.33. Robert Brooks lookinJ!, at stalactites hanging above pools in the Big Room 
(photo by Tom Turner). 
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On the same day, experienced sump diver 
Brian Williams made the second attempt at 
diving the lake room's vents, this time in a 
more streamlined, side-mount configuration. 
Cnfortunately, once again the pool quickly silted 
and Brian, like John before him, was similarly 
pelted with a shower of loose rock. It is unlikely 
that we will ever know what lies below. 

The on-going survey of the cave's impossibly 
wet and muddy interior has yielded 985 feet of 
passage with more being discovered on nearly 
every trip. Removal of the 5-foot high debris 
pile located beneath the entrance has restored 
the exchange of water through the cave's main 
fissure passage. 

Geology 
Crumbling Rock Cave has formed entirely 

within the 40 million year old Ocala Formation 
Limestone. The cave is located in the Tsala 
Apopka Plain, an erosionally developed region 
with elevations ranging from 25 to 75 feet. 
Lakes and swamps are numerous. The Plain is 

CRUMBLING ROCK CAVE 

bounded on the west by the southern extension 
of the Brooksville Ridge and to the east by the 
Withlacoochee River followed by the Sumter 
l'plands and Ocala Highlands. 

The cave features two distinctively different 
types of cave passage. The main walking passages 
in the cave (such as those near the entrance) have 
formed along a maze of intersecting fractures, 
likely the result of a bulging of the limestone 
from below known as the Ocala Uplift. These 
solution-enlarged fractures commonly measure 
up to 4 m tall and less than 1 m wide. An extensive 
low and wide zone of cave development averages 
50 cm tall and is supported by rock pillars. The 
laterally continuous horizon in Floral City is 
inclined to the water table, but is everywhere in 
the cave within the seasonal range of the water 
table. Since rnid-2005, differences in water levels 
of nearly five feet have been observed within 
the cave. In the northern and eastern sections 
of Floral City, the laterally continuous horizon 
disappears as it plunges beneath the level of cave 
development and fracture passages dominate. 

Figure 2.34. Robert Brooks in a passage of Crumbling Rock Cave that demonstrates the 
two passage types - a solution-enlarged fracture and a lo~ wide hon'zon (photo by Tom 
Turner). 
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Crumbling Rock Caverns (Floral City Cave) 
Citrus County, Florida 

Project Status Map 
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Legend Cave and Bottlecap 

Tom Turner, .;";SS 50740 

Req uiremen ts 

A hand-line is helpful for Legend Cave's short, 
bell-like vertical entrance. Both caves require 
negotiation through tight restrictions -- Legend 
has three, Bottlecap has four. Bottlecap is inch 
for inch one of the most physically demanding 
caves in the area. 

General Directions 
(Citrus County) Approximately 40 miles 
southwest of Ocala. Approximately 2 V2 - 3 
hours south of the Lake City NSS Convention. 

Notes 
These caves are located on the Withlacoochee 
State Forest. Division of Forestry permit 
required. Both caves are included in this report 
because of the close proximity (400') of their 
entrances to each other, and the trends of their 
passages. While a physical connection between 
the two has not been made, it is likely that they 
are part of the same system. 

History 
Little is known of the earliest history of 

Bottlecap or Legend Caves. In April of 2002, 
while examining copies of the original 1843 
government land survey maps of Florida, Tom 
Turner found a feature marked "cave" on a map 
that covered a portion of southeastern Citrus 
County. Overlaying this map onto a modern 
topographic map revealed that the cave's location 
should be found on what was a newly acquired 
tract of the Withlacoochee State Forest. The 
map's date of 1843, a year after the introduction of 
Florida's "Armed Occupation Act" encouraging 
settlement in the state, makes these among the 
first caves "reported" from central Florida. 

Exploration 
In May of 2002, a search began for the 

cave. A quartette of cavers who wish to 

remain nameless to protect their ridge-walking 
ineptness, descended upon the area. Almost 
immediately they came upon a small, shallow, 
long abandoned limestone quarry. Hopes were 
slightly diminished with the new possibility that 
the cave may have been quarried away. Though 
a thorough reconnaissance was seemingly made 
of the surrounding area, an hour of searching 
produced nothing more than dampened spirits 
and numerous blackberry bush scratches. Later 
that week, undeterred by the others earlier lack of 
success, Robert Brooks returned to the location 
to scout the area. While resting against a large 
boulder, a boulder which had been stood upon 
by at least two of the previous explorers, Brooks 
felt a cool breeze waft up his pants legs. Peering 
through small crevices beneath the boulder 
revealed that this huge rock had obviously been 
purposely placed over what appeared to be a 
cave entrance. Moving the guesstimated 10,000 
lb. hunk of chert would present a challenge. 

The following weekend, Brooks, Turner, and 
Tom Farnell gathered to meet the challenge with 
the assistance of a 5-ton house jack, a pair of 4" 

Legend Cave 

Key To Features 

o Sediment IIoor 
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x 6 inch boards, and a few short lengths of steel 
pipe. One side of the boulder was raised and the 
4 x 6 boards were stacked beneath it with the steel 
"roilers" placed between them. After lowering 
the raised end of the boulder back down on the 
upper board, it was easy work to slowly push the 
nuisance rock to one side. Lowering themselves 
down the newly exposed short vertical entrance, 
they found themselves in a smail, lOx 25 x 5-
foot high room. 1\ guano-strewn floor and a 
large dark stain on the ceiling indicated that this 

LEGEND C:\VF AND BOTILECAP 

cave had been a popular bat roosting site in the 
past. The huge rock covering the entrance and 
a lone Mason jar on the cave's floor were the 
only apparent signs of previous visitation. The 
obvious source of the air movement came from 
a 15-foot climb-down located on the far side of 
the room. l: nfortunately, this passage quickly 
terminated into breakdown. An interesting jet
black cluster of cave coral and a scattering of 
narrow, desiccated draperies were present on the 
back wail. A new question arose. Why would such 

Figure 2.35. Kali Pace-Grac?Jk in the entrance to Legend Cave (photo i?Y Tom Turner). 
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a relatively insignificant cave have garnered the 
attention of the surveyor from 1843, while other, 
far more "attractive" and obvious features in the 
area went unmentioned? Though the location 
seemed correct, possibly this wasn't the right 
cave. Some months later, a chance encounter 
with a "local" would reveal the answer. 

Returning to their vehicles from a trip of 
poking around in the breakdown of the newly 
christened "Bottlecap Cave", so named for the 
large boulder which had previously "capped" 
it, Brooks and Turner were met by "Uncle", a 
life-long resident who lived just down the road. 
Questioned about their caving gear, they told 
him of the nearby small cave. To their surprise, 
Uncle pointed to a jumbled pile of large rocks 
located just 20 feet from the roadside and stated, 
"Before they straightened the road, the big cave 
used to be right there." Once again imaginations 
began to race -- perhaps this was the long sought 
and up to this point "legendary" cave. The cool 
breeze that drifted from beneath the rock pile 
confirmed that there certainly was something 
under there. Gaining access to this cave wouldn't 
be as simple as moving a single boulder to one 
side. Permission would need to be gained from 
the Division of Forestry (DOF) and the Fish and 
Wildlife Commission (FWC). 

Fast forward to October of 2004. Presented 
with evidence for the possibly "historic" cave, 
employees with both the DOF and FWC met 
Brooks and Turner at the site. Two hours of 
digging and chiseling through the artificial 
mound of dirt and rock and they were able to 
create an opening just large enough to wriggle 
through. A fresh rush of air blew from the hole 
beckoning them in. While the state employees 
stood by, Brooks and Turner rigged a hand-line 
and dropped into the entrance. It was immediately 
obvious that the cave had once had a large bluff
like entrance, and that rock, dirt, and debris had 
been pushed over it during the road-straightening 
project. A short, sloping passage led to a room 
approximately 25 feet in diameter with a 5-foot 
ceiling. A few beer cans and the skeletal remains 
of deer and cattle littered the floor. The initials 

LEGEND CAVE AND BOTILECAP 

from past explorers, nothing earlier than 1962 or 
later than 1984, were present, but overall, graffiti 
was minimal. The room continued to gently slope 
down to a narrow, belly-crawl passage. Squeezing 
thru this 15-foot long restriction led to a second, 
more spacious room, this one decorated with a 
smattering of mostly-broken speleothems. A 
sparkling, 4-foot tall intact column graced a small 
alcove above. Scrambling up a pile of boulders 
on the opposite side of the room revealed the 
obvious route beyond. Negotiating their way 
through another 15-foot long restriction, this 
one weaving through an ominous tangle of 
breakdown, led them to the third and final room 
of the cave. Larger than the previous two and 
nicely decorated in speleothems, this room, 
though still suffering from the handiwork of 
vandals, had received less damage than the 
others. The cave's restrictions, each becoming 
progressively more difficult, appeared to have 
stemmed much of the flow of traffic. A wide, 
four inch high horizontal opening on the far wall 
put forth a steady stream of air. 

Though there was nothing to indicate a mid-
1800s visitation to the cave, the cave's now buried 
bluff-like entrance would surely have been an easily 
identified reference point on the early landscape. 
Following its rediscovery, students from the 
University of South Florida have utilized the cave 
as an ongoing data collection site (pace-Graczyk, 
2006). Speleothem "drip water," precipitation and 
soil water, rainfall rates, and surface and subsurface 
temperature and humidity values from both inside 
the cave and above ground have been continuously 
monitored and gathered on a weekly basis since 
February of 2006. The objective of this research 
is to develop a modern calibration of the isotopic 
fractionation of oxygen and hydrogen that occurs 
as surface precipitation percolates through the 
soil and bedrock eventually depositing calcite in 
the cave. Calibration of the isotopic relationship 
between modern rainfall and calcite deposited in 
isotopic equilibrium allows for a better estimate 
of the climate conditions under which past calcite 
formed. One interesting early result of the study 
shows a lag time of 52 days between significant 
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storm events and the time the percolated rainwater 
reaches the speleothems located a mere 19 feet 
below the surface. Once analyzed, the isotopic 
data from the different water sources should 
provide the relationship between the amount 
of precipitation and its corresponding isotopic 
signature. The cave's one hundred and eighty feet 
of surveyed passage is trending towards nearby 
Bottlecap Cave. Air movement through the "too 
tight" fissure at the rear of Legend Cave suggests 
either a possible connection between the two or 
extensive passage beyond. 

In October of 2007, Brooks and Turner, 
following a steady flow of air through the loose 
breakdown in the lowest level of Bottlecap Cave, 
were able to push into a very low, awkwardly 
twisting crawlway. A progressively increasing 
number of speleothems began to decorate the 
newly found passage. Returning the following 
weekend with additional surveyors Grant Harley 
and Jason Polk, another 350 feet of passage was 
added to the original 75' on the map. The cave 
has once again terminated into a jumble of loose 
breakdown. Darkness and a stiff breeze beckon 
through a fist-size hole in the pile. A large, 

LEGEND CAVE AND BOTILECAP 

precariously perched boulder looming directly 
above silently yet effectively threatens those who 
would dare to proceed. Now where'd we leave that 
house-jack? 

Geology 
Both Bottlecap and Legend Caves are formed 

entirely in the 40 million year old Eocene age 
Ocala Formation Limestone. Walls in both caves 
display wave-like bands of layered limestone 
deposition, much resembling wind blown sand 
dunes. Curiously, though the two caves' entrances 
are less than 400 feet apart and situated at the same 
elevation, and W{ely leading to the same system, 
when Legend is blowing air out, Bottlecap is 
drawing air in. Additional monitoring equipment 
recently placed in the caves will hopefully resolve 
the mys tery. 

Reference 
Pace-Grao:yk, KJ. 2006, Isotopic Investigations 

of Cave Drip Waters and Precipitation in 
Central and Northern Florida, USA. M.S. 
Thesis, University of South Florida, Tampa, 
Florida, 90 pp. 

Figure 2.36. Lee Florea examining inclined beds of Ocala Limestone in Legend Cave 
(photo b Tom Turner). 
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The Caves of Radar Hill 
(Werner, Bigmouth, and Morris Caves) 

Tom Turner, SSS 50740 

Req uiremen ts 
Single Rope Technique (SRT) gear or a cable 
ladder with belay is necessary to safely descend 
Werner Cave's steep-sided entry sink. Kneepads 
are stongly recommended for Werner's 250-foot 
long entrance crawl. 

General Directions 
(Citrus County) Located approximately 45 miles 
southwest of Ocala. Approximately 2.5 hours 
south of the Lake City NSS Convention. 

Notes 
State Forest permit required. Both Werner and 
Bigmouth Cave entrances are surrounded by a 
locked, eight-foot high, barbed-wire topped, 
chain-link fence. The entrance to Werner Cave 
can and does flood shut. 

History 
Formerly, the 190-foot high peak of Radar Hill 

was the location of a World War II -era radar facility 
for the military. Obsolete after the war, the site was 
dismantled, any remnants being quickly engulfed by 
the surrounding forest. In 1958, the United States 
Government transferred the management of the 
area to the State of Florida, Division of Forestry 
(DOF), with the government retaining the mineral 
rights to the land. In 1965, Florida Rock Industries 
obtained a lease from the government to mine 671 
acres of forest land for deposits of the Oligocene
aged, Suwannee Limestone. The "high calcium" rock, 
ranging from 92-99% percent calcium carbonate, 
is used in the production of concrete aggregate 
because it is considerably more crystalline than the 
underlying Ocala Limestone. In August of 1973, 
Florida Rock Industries submitted an operating plan 
to the C.S. Forest Service for approval. The final 
environmental statement was made available to the 
public in November of 1974. Quarrying of the site 
began early the following year. 

Figure 2.37. Robert Brooks and Justin Marks resting at the entrance to Bigmouth Cave 
(photo ry Tom Turner). 
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Exploration 
Nearing the end of a day of ridge walking in 

the Citrus Tract of the Withlacoochee State Forest, 
Robert Brooks came upon a woman on horseback 
riding a section of the Florida Trail. Exchanging 
pleasantries, Robert directed the conversation 
towards caves in the area. Much to his surprise, the 
woman mentioned that she had seen the entrance 
to a large cave in a nearby lime rock quarry that 
was currently undergoing reclamation. Not having 
the time to follow up on the lead, Brooks returned 
home and phoned Tom Turner to share the news. 
They would return the following weekend to have 
a look. 

Sunday, February 17, 2002, Brooks and Turner, 
accompanied by Tom Farnell and Tracey Matzke, 
were to meet at the quarry. Delayed at home, Brooks 
informed the trio that he would meet up with them 
in an hour or so and to go ahead and check the 
area. Cresting a large spoil pile at the quarry's edge 

Big Mouth Cave 
Radar Hill . Citrus County. Florida 
Cave owned by the Withlacooche State Forest 
February. 2005 Cartogarphy by Lee Florea 
8/04/04 Survey by Lee Florea, Don Seale. Christine Davies 
Cave developed in the Eocene Ocala Limestone 
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revealed the enormity of the task ahead. The quarry 
extended for nearly half a mile in both directions. 
In the distance, an area of dark, weathered-looking 
limestone stood out in stark contrast to the rest of 
the area and looked like as good of a place as any 
to start the search. Reaching the location, they were 
shocked to find a 20-foot diameter hole in the quarry 
floor exposing the darkness of a cavernous room. 
Descending a sloping floor of jumbled breakdown, 
the three proceeded into the cave. This first room 
was nearly 40 feet long by 30 feet wide, with a ceiling 
height approaching 20 feet A small opening at the 
farthest reaches of the room beckoned them on. 
After a short crawl, the passage once again opened 
up to standing height. Upon rounding a corner, the 
tunnel continued to enlarge with widths of 15-20 
feet, the head-high ceiling gradually sloping upward. 
A dry streambed veered off from its course through 
the main passage and disappeared into a two foot 
diameter hole in the right -hand wall. A quick look 
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revealed that traversing this passage would be quite a 
muddy proposition. With "Florida borehole" ahead, 
this lead could wait. Moving along, the three quickly 
encountered a towering mound of breakdown rising 
some 30 feet from the floor. Subsequent search of 
the boulder pile failed to produce a way beyond. 
Returning to the entrance room to tal(e photos, a "far 
away" intermittent whistling was heard. Climbing 
out the entrance to investigate, Turner spotted 
Brooks in the distance standing atop the spoil bank 
the others had crossed earlier. Robert was given a 
quick tour of the cave and the decision was made to 
split up and further search the quarry. 

It wasn't long before Robert's whistles were 
heard again, this time accompanied by loud hoots, 
and indiscernible hollering . .YIeeting up they found 
Brooks standing at the lip of a huge opening. 
Measuring approximately 90 feet long and 35 feet 
wide, this hole dwarfed the previous one. Closer 
inspection of the chasm revealed it to be a pair of 
sheer-walled sink-~e features, separated nearly to 
the surface by a narrow wall of rock, with depths 
approaching 40+ feet. Shadows in the undercut walls 
begged for attention. Unequipped with climbing 
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gear and unable to find a safe way to free-climb 
down, plans were made for a return trip. 

The following Friday, February 22, found 
Brooks, Turner, and Farneli, along with feliow cavers 
Dan Straley, Bill Wali\:er, and Steve Clardy, back at 
the quarry. Coincidentally, Steve had also wali\:ed a 
portion of the quarry the previous weekend. He 
did not find the large-mouthed cave or the massive 
sink feature, but had located another smaller pit-~e 
opening a short hike to the north. While heading 
to Steve's lead, a light but steady rain began to fall. 
Steve's pit was a 3-4 foot diameter hole in the quarry 
floor that appeared to be approximately 20 feet 
deep. Noting that nothing in the shaft resembled 
cave wall, the sides more closely resembling loosely 
stacked limestone watermelons, no one in the group 
was quick to don a harness and drop the pit. Finally, 
Bill could stand the suspense no longer and lowered 
a rope into the hole. Gingerly descending to the 
bottom, he found no going passage, only more of 
the jumbled rock. His climb out was made in record 
time. With Bill happily back at the surface and 
writing off this hole as a non-cave, the group went 
to check the other sites. At the time, none would 

Figure 2.38. Tbe fence tbat surrounds Werner Cave. Tbe remnants of Radar Hill are 
visible in tbe background (pboto ~ Kevin Cunningbam). 
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have believed they would be returning to this scary 
little feature. Mother Nature had some surprises in 
store. 

After giving the others a quick tour through the 
large-entranced cave, they proceeded to the steep

sided sink that they had been unable to scale the 
previous weekend. Tying off a rope for a hand-line, 
they quickly descended to the bottom. The floor 
of the sink was strewn with a tangle of rocks and 
boulders that had either fallen or had been washed 
into the pit. The rock wall that divided the two sinks 
was in actuality a rock arch or natural bridge, allowing 

access between the two pits. Robert scrambled up to 
a ledge where a turkey vulture had been protesting 

the invasion of its privacy by hissing and tossing 
rocks at the intruders. A closer look showed that the 
buzzard was guarding the entrance of l' x 2' hole in 
the face of the sink that had a steady flow of warm 

air rushing out. Brooks crawled a short ways in, but 
citing concerns over the bird's return and the fact 

that he was crawling through the decaying discards 
of small mammals from the buzzard's past meals, he 

opted to turn around. 
A quick check of the remaining obvious 

nooks and crannies of the sinks revealed nothing. 
Undaunted, Bill had been moving aside rocks at the 
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base of one of the walls. The previous week, while in 
Tennessee, he had nearly overlooked a similar feature 
that with a minimal amount of digging had lead to a 
"new" entrance for a previously known cave system. 

Inching along and following a faint trail of guano, 

Bill called back, "It keeps going!" Noting the narrow 
confines of Bills' "going passage", Brooks, Turner, 
and Straley grudgingly began to follow: Clardy and 
Farnell waited at the entrance in case of a problem. 
Belly-crawling some 50 feet over a trail of jagged 
limestone, dragging chests, scraping backs, and 
moving aside loose rock, they finally rejoined Bill 
who had been patiently waiting in a small nook along 
the path. Resting for a moment, it became obvious 
that outside air was being drawn into the cave. With 
renewed inspiration, Robert took the lead. Clawing 
their way through another 200 feet of skin-shredding 
torture, slowly the passage began to open up. The 
next sound was the echoing of Robert's hollering 
and shouts of 'We've got borehole". I'll quote Bill 

Walker on what followed: 
We spent the next couple of hours running through 
the cave and giggling like little girls. Every passage 
we went down led to more, large breakdown rooms. 
Everyone got plenty of virgin that dqy and lve lift 
ma'!} side leads unexplored 

Figure 2. 39. Lee r'lorea and Monica bxnerin the Break Room at the end of the Meatgrinder 
in Werner Cave (photo by Art Palmer). 
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While events were a bit more controlled than 
Bill's enthusiastically colorful description, excitement 
was indeed high. It was obviously going to be the 
most extensive cave in Citrus County. A very large 
colony of bats were found roosting in one of the 
larger rooms. An equally impressive pile of guano 
lay below them. Thoughts returned to Steve and 
Tom, who had waited behind. It had been a couple 
of hours since entering the cave; it was now deemed 
best to head out before a rescue was called. Returning 
to the surface -- the grueling "Meatgrinder Passage" 
seemingly twice as difficult as it was on the way in 
- they were greeted by the waiting pair. ''Well, what 
did you find?" After a long pause and hardly able 
to speak, Turner replied, ''Yeah, there's some cave 
down there". 

Over the ensuing weeks, bulldozer crews 
working the quarry reclamation began positioning 
a large hill of dirt along the sink's northern edge. 
Fearful for the loss of the bats and the loss of what 
was obviously going to be the longest cave in Citrus 
County, the decision was made to notify the Division 

of Forestry. Brooks contacted Sid Taylor, a ranger at 
the nearby Tillis Hill forestry office. Sid gave him 

THE CAVES or RAD:\R HILL 

the phone nwnber for another forestry worker, 
biologist Colleen Werner. It turned out that Colleen 

was aware of the caves and had previously staked 
them out in an effort to docwnent whether there 
were bats in any sort of nwnbers present. A large 
bat flight never materialized. \X'ithout proof of an 

endangered species present, the caves in the quarry 
were to be filled. Encouraged by the news, Colleen 

requested that cavers take photos of the bats to 
docwnent their existence. That night, Brooks and 
fellow caver Brett Hemphill returned to the bat roost 
and shot a roll of film on a disposable camera. It 
seemed that on the colder winter nights, the outside 
temperatures were encouraging the bats to stay in 
the cave. Armed with the photos, Colleen was able 

to halt the infilling of not only this, but of the other 
large-mouthed cave as well. 

To prevent further degradation and to stabilize 
the area surrounding the sink, thousands of square 
feet of woven, coconut-fiber erosion control matting 
was installed along the face of the 30-foot high wall 
of earth that had been created along the sink's 90-
foot long northern edge. 

On Wednesday, June 26, 2002, the runoff from 

Fill're 2.40. Lee Florea in one of the larJ',e breakdolvn chambers of Werner Cave (photo 
01 Tom TurneJ). 
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an extraordinarily heavy rainfall began undermining 
the fiber matting, allowing unconsolidated sediments 
to wash into the sinks, threatening to seal the cave's 
entrance -- stranding the bats inside. Calls for help 
went out from the Division of Forestry. Working 
with Forestry employees, a group of Boy Scouts 
hurriedly placed hay-bales and sandbags in makeshift 
dams in a largely successful effort to slow the torrent 
of debris that was entering the cave. Even as the rain 
began to slow, a muddy deluge of dirt, rock, and 
now coconut matting, continued to flow down the 
loosely packed hillsides. Having resumed a normal 
feeding schedule, as evening approached, the bats 
located inside the cave would be preparing to depart 
on their nightly flight for food. The dams were doing 
a good job of containing much of the sediment 
that was flowing into the cave's entrance, but the 
height of the fast-moving water would still prevent 
the bats' escape. After receiving an urgent call from 
Colleen, Brooks in turn called local resident Clardy 
and together they drove to the scene. Hurrying to 
the entrance, Robert began to pluck individual bats 
from the swirling waters, the near victims of their 
instinct to leave the cave. Many more didn't fare as 
well. Arriving with an assortment of digging tools, 
fellow members of the Tampa Bay Area Grotto 
(TBAG) , Turner and Farnell, joined Brooks and 
Clardy at the bottom of the sink. With a steady flow 
of water rushing over their shoulders, by taking turns 
they were able to enlarge the tiny opening enough to 
allow the bats to depart. A few weeks later, Brooks 
and Turner were able to return to the cave to check 
on the bat colony. The 250- foot long entrance crawl 
had been refilled with loose rubble to pre-discovery 
conditions, this time accompanied by the tattered 
remnants of coconut fiber matting, nylon silt-barrier 
material, and copious amounts of hay. The bodies 
of a dozen or more bats were found throughout the 
crawl. Making their way back to the bats' roosting 
room, they found the area deserted. The decision 
was made that the now nearly filled entrance passage 
should be reopened to allow the free movement of 
the bats if they returned. Removing the accumulated 
rock and sand would be a monumental task; much 
help would be necessary. 

Following the near bat-tastrophe, changes 
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occurred rapidly at the Radar Hill Quarry. Colleen 
was able to persuade the reclamation company 
to remove the 30-foot high berm from the sink's 
northern edge and to have them place huge chert 
boulders in a tightly grouped perimeter surrounding 
the pits. A call went out to the caving community 
for personnel to assist in hauling out the debris from 
the crawl. In short order, nearly 50 cavers confirmed 
their desire to help. On an unseasonably chilly 
'weekend in February of 2003, nearly 50 members 
from the four Florida Grottos, along with a few 
folks who showed up from out of state, gathered 
for a weekend of camping and cave rehabilitation. 
Lying practically end-to-end throughout the entire 
length of the crawl, the cavers filled and relayed a 
procession of sandbags filled with rubble back to 
the cave's entrance. With the much-needed assistance 
of so many, the crawl was deemed sufficiently re
opened in just one day. 

In a further effort to protect the resource, 
Colleen petitioned for and received funding to 
have the Division of Forestry erect an 8-foot high, 
barbed wire topped, chain link fence to surround 
the perimeters of both this and the nearby large
mouthed cave. Due to Colleen's undying dedication 
to see the Radar Hill Caves and their inhabitants 
protected, it only seemed natural that the main cave, 
now surveyed to a length of 651 meters (2,135 
feet), should bear her name, hence the title, ''Werner 
Cave". With the cave's inclusion in the Florida Cave 
Survey (FCS), the name is official and forever! 

In June of 2003, Colleen noted that a sinkhole 
appeared to be opening up in the northern portion 
of the quarry and asked for cavers to investigate. 
Recalling that Steve Clardy'S pit-like feature from a 
couple of years earlier was located in that general 
area and now fully aware of the potential for 
big cave in the quarry, Brooks and Turner were 
happy to comply. Reaching the site, they were 
stunned to see a 25-foot deep, 50-foot diameter 
pit in the quarry floor at the place where Steve's 
unassuming little feature had previously been 
located. An obvious opening was visible at the 
base of the north wall. Scrambling down the 45% 
slope of the pit's western wall, they came upon 
the body of a 7 -foot long alligator at the bottom 
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of the sink, the apparent victim of a fall from 
the lip of the pit's sheer eastern wall. Stooping 
to enter the cave opening, they rounded a corner 
and into a room nearly 80 feet long, 20-feet wide, 
and IS-feet high. A deep pool of slightly-silty, 
green-tinted water covered half of the room's 
Boor area. }\. connection to the Floridan Aquifer 
had been made. Curiously, a number of fist-sized 
rocks were found bobbing around in the pool. 
Cracking one open revealed it to be completely 
hollow inside. No crystal adorned geode, just a 
thin-shelled, hollow "rock". Returning a week later 
with a mask and snorkel, an attempt was made to 
locate potential underwater passage. An undercut 
ledge along the north wall appeared to keep going, 
but the pool's depth combined with the fine silt 
stirred from the walls halted further exploration. 
Experienced at working under adverse conditions, 
cave diver Jason Richards agreed to give it a look. 
With his gear arranged in a streamlined side

mount configuration, tanks snugly nestled at his 
sides, Jason would be ready should the going get 

Figure 2.41. Robert Brooks desce1lds into the entrance of 
Morris Cave (photo by Tom Turner). 
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tight. Hopes were high as the beam from Jason's 
light disappeared beneath the undercut wall. 
unfortunately, upon resurfacing Jason reported 
a lack of navigable passage. The cave has since 
been christened "Morris Cave" in honor of Vince 
YIorris, Colleen's supervisor and dedicated DOF 
cave conservationist. 

The previous rainy seasons that had so 
gratuitously exposed Morris Cave, yet been so 
detrimental to the bats of Werner, had another 
silver lining in store. While surveying in what has 
creatively become known as Bigmouth Cave, Lee 
Florea discovered a shallow pool of water where 
previously there had been none. Scurrying about 
the pool were a trio of troglobitic crayfish. The 
past years abundant rainfall had reached and was 
slowly raising the potentiometric surface of the 
Floridan Aquifer. A subsequent trip to Werner 
Cave revealed more of the same, the lower levels 
of the cave now filled with waters so clear that 

their initial discovery was by soggy-shoed accident. 
As previously noted in Bigmouth Cave, a number 
of snow-white crayfish darted about the pools. 
Specimens collected from both caves are under the 
care of Paul Moler, preeminent wildlife biologist 
with the Florida Fish and Wildlife Commission, 
and await DNA comparison with crayfish from 
other Central Florida sites. 

Mapping and Geology 

J..ee t/orea, SSS 37909 

Most mapping in Werner, Bigmouth, and 
Morris Caves occurred in 2005 with Lee Florea 
as the project leader. To date, 2,135 feet have been 
surveyed in Werner Cave with a vertical range 
of 65 feet. Bigmouth and Morris Caves are both 
approximately 200 feet long. Most of Werner Cave 
is at two levels. The lower level is at approximately 
15 feet above mean sea level and near the mean 
seasonal water table. This lower level has larger 
passage cross sections and comprises most of the 
cave. Passages in the upper level are discontinuous, 
partly filled with old laminated clays, and generally 
smaller in cross section. This upper level is 

CAVES AND KARST OF FLORIDA 
2008 '-JSS CONVENTION GCIDEBOOK 121 



FLOREA 

consistently at 36 feet above mean sea level. 
Massive collapse features punctuate the cave. The 
breakdown from these collapse features connects 
the upper and lower levels. 

The entrance sink acts as an effective cold
air trap. Air circulates through the cave year 
round. Cooler air enters the cave through the 
lower entrance and warm cave air exits the upper 
entrance. Gertrude, the resident turkey vulture, 
exclusively uses the upper entrance and seasonally 
raises young in the first 15 feet of that portion of 
cave. 

The quarry operation stripped all but the lower 
few feet of the Suwannee limestone. Boulders 
of this tough, crystalline limestone surround the 
entrances to both Werner and Bigmouth. Look for 
the clearly visible contact between the Suwannee 
and Ocala J .irnestones in the entrance pits to 
both \\( 'erner and Bigmouth Caves. The contact is 
identified by a discontinuous layer of chert. ~ote 
the character of the Ocala limestone below this 

Morris Cave (Floating Rock Cave) 

Radar Hill , Citrus County, Florida 
Cave owned by the Withlacooche State Forest 
January. 2005 Cartogarphy by Lee Florea 
7/30104 Survey by Lee Florea , BelJ1 Fralesi . Don Seale 
Cave developed in Ihe Eocene Ocala Limeslone 
Cave lenglh: 92.4 melers 
Cave deplh: 16.0 melers 
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chert layer; it is quite soft, crumbling easily into 
powder. Inside \V'erner Cave, the character of the 
upper third of the Ocala is clearly apparent. The 
upper level and the breakdown chambers are 
contained within a soft limestone with excellent 
bedding features. In some places, such as the 
room at the end of the Meatgrinder, the beds 
are steeply dipping (Figure 2.39). At o ther sites, 
such as on the top of the breakdown of the Big 
Room, the beds gently undulate (f'igure 2.42). In 
contrast to the upper level, the lower level has 
formed within a fossiliferous unit. ~1any of the 
fossils have been dissolved away, leaving molds. 
These molds may in part help form the complex 
pock-marked texture of the cave wall. 

The reclaimed quarry is dominated by a large 
un-mined remnant - the remains of the original 
Radar Hill. Closer inspection of this feature 
reveals that it is comprised of "YIiocene sands and 
clays that compose the Hawthorn Formation. 
A caprock of sorts elsewhere in I -'lorida, the 
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Hawthorn is generally missing from the uplands 
of this portion of the Brooksville Ridge (Yon 
et al., 1989). Further observations identified fill 
material pushed up against a high wall of the 
Hawthorn near Bigmouth Cave. We hypothesize 
that the remaining hill is in fact a filled paleosink 
of Miocene age. Quarry operations removed the 
limestone surrounding this feature. 

Geological research at the Radar Hill site 
continues. For example, the Florida Geological 
Survey drilled a 200-foot deep well in December 
of 2004. Lithologic and permeability data were 
collected for each foot of the core recovered from 
the well (Figure 3.4). After drilling, the South\ves t 
Florida \'(/ater :Vlanagement District collected 
borehole geophysical data for the well, including 
neutron density and electrical resistivity logs. The 
combined data for this well give a clear picture of 
the Ocala Limestone unJernead1 the Radar Hill 
Quarry (Florea, 2006). 

In March of 2008, shallow active and passive 
seismic and electromagnetic geophysical surveys 
were conducted by the U.S. Geological Survey 
over portions of Werner Cave. The goal of these 

i\'IAPPING AN D GEOLOGY 

surveys was to test new geophysical methods 
designed to locate caves. The accurate survey of 
Werner Cave, combined with the Bat, reclaimed 
quarry surface over the cave, prm-ided an excellent 
field site to conduct rhese studies. 

References 
Alex, L., June 27, 2002. 6000 Bats, Trapped. St. 

Petersburg Times. Web link, http: //www. 
s primes. com/ 2002 / 06/27 / TampaBay / 6_ 
OOO_bats_trapped.shtml 

Florea, L.]., 2006, The Karst of \\lest-Central 
Florida. Dissertation, University of South 
Florida, Tampa, Flurida. 564 pp. 

Walker, B. and Turner, T. The Discovery of the 
New Cave in the WSF Florida Speleological 
Society CfSS) Website, http: //W\V'vv. 
cavediggers.com/ fss / pages/ events / nev,'_ 
\X,'SF _cave.htm 

Yon ].W, Waite, WR., Williams, c.T., 1989, Part 
II - Geology, Nlining, and Reclamation at the 
Radar Hill Quarry, Citrus County, Florida: 
Florida Geological Suner Information 
Circular 105, p. 36-51 

i"zgure 2.42. Lee 1 -Iorea and Limaris Soto examining Iqyers oj the Ocala L iJ'lzestone in the 
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Werner Cave 
Citrus County, Florida 

1-[APPING A..'-JD GEOLOGY 

Site is located within the reclaimed Radar Hill Quarry 
and managed by the With lacoochee State Forest 

Cartography by Lee Florea, June 2007 
2005 Sunnto and fiberglass tape survey by: 
Robert Brooks, Bridget Coane, Lee Florea, 

Beth Fratesi, Bogdan Onac, Don Seale, 
Limaris Soto , Tom Turner, Amber Yuell ig 
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Cave developed the Eocene age Ocala Limestone 

Number of stations: 143 
Surveyed cave length : 651 m 
Surveyed cave depth: 21 .5 m 
Warning - Cave floods during rain events! 
Permit required for entry . 
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Cave Diving in Florida 

Michael Poucher, NSS 29018 

The following three sections of this 
guidebook contain qualifications, descriptions, 
directions, and the history of many of Florida's 
most popular cave diving sites. While primarily 
aimed at cave divers, hopefully, the articles will 
also be of interest to cavers in general. Many 
of these locations are state parks and have 
abundant karst features that are worth visiting 
for their scenic beauty alone. During the hot 
summer months, the springs are a great get-away 
from the heat and swimming in the year-round 
72 degree water is a refreshing way to spend an 
afternoon. Hiking, biking, and other activities are 
also available. 

Cave diving has evolved into a highly technical 
blend of caving and scuba diving. Cave divers 
have borrowed a lot from the caving community, 
but have also diverged quite a bit. As with all 
technical endeavors, caving included, a certain 
lingo has developed. Therefore, the purpose of 
this introduction is to briefly explain some of 
the more common terminology and assumptions 
used in cave diving. 

Cave diving is often described as the world's 
most dangerous sport and for the untrained, 
it often is. Almost 500 people have died in 
underwater caves since the 1960s when records 
began to be kept. The vast majority had no 
training in cave diving. During the 1960s and 
early 70s, there was a small group of cave divers 
in Florida that were actively and safely exploring 
the springs of Florida. 

At the same time, the sport of scuba diving 
was growing rapidly and the springs were a 
popular location for training, while also being an 
intermediate destination for those traveling to 
the reefs of south Florida. As a result, fatalities at 
the springs were a common occurrence, so much 
so that the legislature was contemplating banning 
cave diving altogether and local law enforcement 
was dynamiting spring entrances to close them 
off to divers. 

It was in this atmosphere that the National 
Association of Cave Divers (NACD) and the 
National Speleological Society-Cave Diving 
Section C'JSS-CDS) were formed in 1969 and 
1973, respectively. These organizations are still 
the largest cave training programs in the world. 
As a result of education aimed at the open water 
diving community, the number of fatalities has 
dramatically decreased from a high of 29 deaths 
in 1974, to five or less per year since 1996. 

The basis for cave training lies in accident 
analysis, the identification of the root cause of 
fatalities. Out of that analysis, three basic rules 
for safe cave diving emerged: Run a continuous 
guideline to the surface, reserve 2/3 of your gas 
for exit, and do not dive deeper than 130 feet 
(since revised to say do not dive with an equivalent 
narcotic depth of greater than 130 feet, more on 
that later!). 

Two more contributory causes were identified 
and two more rules were added later: take a 
minimum of three lights and be trained in cave 
diving. 

Run a Continuous Guideline 
Navigation in underwater caves is through 

the use of a permanently secured #18 - #36 
nylon twine to guide the diver into and more 
importantly, out of the cave. Because of the 
limited gas supply a diver can take into the cave, 
knowing with certainty the way out is essential to 
survival, particularly if an emergency occurs. 

1\ typical emergency situation would be loss 
of gas supply through a regulator failure or a 
blown burst disc or o-ring. The dive team may 
only have just enough gas to exit safely, so a 
wrong turn or any delay to determine the correct 
route could prove fatal. Another scenario is loss 
of visibility by either failure of all three lights 
(a rare occurrence), or by disturbing the silt in 
the cave so the water is now cloudy. In this case, 
since they may be able to see only a few inches, 

CAVES A~D KARST OF FLORlDA 
2008 ~SS CONVENTION GUIDEBOOK 125 



POl'CHER 

or a few feet, the cliver follows the gujdeline by 
touch to exit the cave. 

A good part of the training is spent learning 
to follow a guideline in complete darkness 
while buddy breathing. For these reasons, 
all cave divers carry at least one reel of line 
with them at all times and sometimes several, 
depending on the dive plan. 

Explored underwater caves all have a 
permanent guideline system established in 
the cave. For popular caves, "gold line" is 
commonly used to mark the main routes. It is 
so named because it is yellow or gold in color 
to stand out from the cave wall and is typically 
a 4 mm kernmantel line. Most start near the 
entrance, but far enough back that the casual 
open water diver cannot see the line and follow 
it into the cave. As the cave branches off, lines 
can be tee'd off the main line, or a gap may be 
created. There are pros and cons with either 
method. 

CAVE DIVING IN FLORIDA 

Tees are used almost exclusively as a 
cave is explored to facilitate the exploration 
and survey of the system. Explorers use 
various means to mark the exit line, the most 
common being line arrows that point out, but 
clothespins and round plastic "cookies" are 
also used frequently. The disadvantage to tees 
is that if the diver doesn't pay close attention, 
it is easy to miss a branch in the line. If the 
tee isn't well marked, it can cause confusion 
and result in the diver going the wrong way, a 
potentially fatal mistake. 

A gap or jump (the terms are used 
interchangeably) is created when a branch 
line is not tied into the main guideline, but is 
instead tied off some distance away creating 
a gap in the line. To travel down the gapped 
line, the diver uses a gap or jump reel to bridge 
the space from the main line to gap line. Most 
popular caves signify the presence of a jump 
by placing two line arrows side by side that 

Figure 2.43. Mark Long diving in the Peacock Springs Cave System (photo by Wes Skiles). 
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point the way out. If the gap is not marked, or 
the diver is traveling from another direc tion, 

the diver places a line arrow or other marker 

on the main line to mark the way out. 

The advantage of gaps is they simplify 

navigation, particularly for novice divers. The 

disadvantage is that they require time for the 

team to stop and deploy a reel, which leads 

some divers to make "visual jumps" rather 

than spend the time running a gap reel. This is 

against training standards and violates one of 

the principle rules of safe cave diving, maintain 

a continuous guideline. Another disadvantage 

is that if a team misses a gap, which can and 

does happen, they will return and find the line 

ends. With luck, they will realize their mistake 

and use a gap reel to regain the main line and 

exit safely. 
Reels to carry line come in a variety of sizes 

to suit various purposes. Safety reels, which cave 

divers carry at all times, are small, compact reels 

that hold up to 100 feet of line. Since they are 

small and infrequently used, some divers carry 

a simple spool with line wrapped around it and 

secured with a double-ended snap bolt. 

Larger reels meant to bridge gaps or jumps 

and also to run from open water to the beginning 

of the main line can carry from 150 feet to 800 

feet of line. A dive team will typically take one 

large reel to tie into the main line and maybe one 

or two smaller reels if they plan to make jumps. 

Reserve a Minimum of Two-Thirds of Your 
Gas for Exit 

The thirds rule has become the minimum 

standard for cave and technical diving in general 

for gas management. T~e ideais that you use one

third of your gas going in, one-third to come out, 

and one-third is reserved for emergencies. If one 

diver loses all their gas at the farthest penetration, 

the team has just enough gas to make it back out 

using the thirds rule. 

Thirds is a minimum rule and there are often 

reasons to increase the reserves. A common 

example is diving into a siphon where the current 
is going into the cave, making the entry very easy, 

CAVE DIVING IN FLORIDA 

but exiting is much more difficult and more gas 

is consumed. Depending on the conditions, 

using quarters or even sixths might be a good air 

planning guide. 

Do Not Dive Below 130 Feet or Maintain an 
Equivalent Narcotic Depth of Less Than 130 Feet 

At 130 feet, the nitrogen in the air we breath 

becomes narcotic and the diver may feel disoriented, 

confused, euphoric, and may even black out in some 

cases. At deeper depths, the effects worsen to the 

extent that the diver is seriously impaired. Another 

consideration is that oxygen begins to become toxic 

at depths below 200 feet and there is a serious risk 

of seizures from oxygen toxicity - a typically fatal 

event! 

Deep dives have been the single largest cause of 

deaths among trained cave divers, \-vith 13 out of 40 

deaths attributed to excessive depth. As mentioned 

above, the original rule was to not dive below 130 

feet because the narcosis effect of air began at 

that point. Today, we have methods to lessen the 

narcotic effect of nitrogen by adding helium to the 

breathing gas, which decreases the nitrogen content 

and the narcotic effect at depth. The oxygen content 

can also be reduced to decrease the likelihood of 

oxygen toxicity. You will see references to "mix" 

for trimix - a mixture of helium, nitrogen, and 

oxygen. Thus, by using the proper mL'<, dives can 

be done more safely to greater depths by limiting 

the narcotic effects of nitrogen. 

While we are on the subject of breathing gases, 

another popular common practice in cave diving and 

diving in general is to add more oxygen to the gas to 

give longer bottom times without decompression. 

This is referred to as "nitrox" and mixtures with 

32% and 36% oxygen are very common. Because 

the amount of nitrogen is reduced, not as much 

nitrogen is dissolved in the body during the dive and 

less decompression is needed to get rid of it at the 

end of the dive. The downside is that the increased 

oxygen content also means that the oxygen becomes 

toxic at shallower depths; roughly 90 feet for 36% 

nitrox and 110 feet for 32% nitrox. 

Another common practice for cave diving is 
using decompression gas. The most common is 
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pure oxygen that is breathed at 20 feet or shallower 
(100% oxygen at depths greater than 20 feet is 
toxic). Other mixtures of nitrox and/or trirn.ix may 
be used at greater depths, depending on the length 
and duration of the dive, as well as the gas used at 
depth. 

Always Carry Three Lights 
This rule was borrowed from the caving world 

and should be familiar to most readers. Light is a 
necessity in caving and with the limited gas supply 
carried by the underwater caver, having adequate 
light to exit safely in an emergency is even more 
critical to survival. 

~ost cave divers carry a 10 watt to 24 watt high 
intensity discharge (HID) light as their main or 
primary light with a light output roughly equivalent 
to a 35 watt to 75 watt halogen bulb. Backup lights 
are typically a 3-5 watt halogen bulb, or increasingly 
a 1 watt or 3 watt light-emitting diode (LED). 
Recently, some manufacturers are starting to market 
10 watt and even 21 watt LED lights as primary 
lights for cave diving. Battery packs are nickel-metal 
hydride or lithium ion cells in the 4 to 9 amp hour 
range and carried in a canister about 2.5-3.0 inches 
in diameter and 7-10 inches in length. Advances 
in lighting and battery technology in the last 10 
years have dramatically streamlined the cave diver. 
Twenty years ago, the very best cave diving lights 
were 12 volt, 50 watt halogen bulbs driven by two 
7 amp hour batteries. The canister was 5 inches in 
diameter and 13 inches long and weighed around 20 
pounds. Duration was 2.5 to 3 hours on a good day. 
Today, the same amount of light, \-vith 2-3 times the 
burn time weighs only a few pounds. 

Be Trained in Cave Diving 
As stated above, 90% of the fatalities in 

lmderwater caves were divers with no training in cave 
diving. l ~ven among cave divers, diving beyond their 
training is the second highest contributing factor to 
fatalities belLind excessive depth. Clearly, training is 
an important component of safe cave diving. 

Cave training is readily available through the 
0JSS-CDS, the NACD, and many other both non
profit and for profit training agencies. 
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Equipment 
Cave diving is a very equipment intensive sport. 

Below are descriptions and use of some of the 
major pieces of equipment: 

Tanks: Usually two steel tanks banded together 
and connected via a manifold and referred to as 
doubles when worn on the back. The manifold lets 
the diver breath from both tanks together or the 
tanks can be isolated from one another by closing 
a valve. This feature can prevent a complete loss 
of gas because of a failure with one tank. The 
manifold also lets the diver attach two regulators, 
one to either of the tanks so that if one fails, a 
second is available. Tanks come in a variety of sizes, 
although most cave divers use tanks from 85 cubic 
feet to 120 cubic feet in size. 

Tanks can also be side mounted, i.e. worn on 
the sides of the diver rather than the back. This 
gives the diver the ability to go into smaller passages 
where back mounted tanks won't fit. It is also 
popular with divers who cannot or don't want to 
carry doubles because of the weight and size. The 
two single tanks are much easier to carry one at a 
time and also easier to store and pack. 

Stage tanks are usually 80 cubic feet aluminum 
tanks and are carried to extend the diver's penetration 
into the cave. A typical dive may call for breathing 
an 80 cubic feett stage bottle until one-third of the 
gas is used, then the bottle is taken off and left to be 
picked up as the divers exit. The team would then 
go further into the cave using their back or side 
mounted tanks. Upon exit, the diver would retrieve 
the stage tank and continue out of the cave. 

Wet or Dry suits: Being immersed in water, 
some sort of protection from the cold is required, 
even in the relatively warm waters of Florida and 
Mexico (72-76 degrees Fahrenheit). Wet suits 
are made of neoprene rubber and trap a layer of 
water next to the skin to keep the diver warm. 
New wetsuits incorporate a variety of materials 
and thicknesses for increased comfort and less 
restriction in movement. A dry suit keeps water out 
entirely and underwear is worn, usually thinsulate or 
a similar insulating fabric. Most cave divers opt to 
use a 7 mm wet suit. A hood, which keeps the head 
covered, is usually a separate piece of the suit and is 
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worn with either a wet or dry suit. 
Regulators: a regulator is a valve that reduces 

the high (3,000 pounds per square inch (pSI)) 
pressure from a tank to a lower pressure that is 
delivered through a breathing regulator on demand. 
Regulators are made by a variety of manufactures 
and come in many different styles and performance 
levels. Because of the high physical demands in cave 
diving, most cave divers choose high performance 
regulators. 

CAVE DIVING Il\J FLORIDA 

A cave diver carries at least two separate 
regulators on every dive either connected to the 
tanks by the manifold as discussed above or in 
the case of side mounts, the regulators are on two 
entirely separate tanks. Either method provides 
a backup in case of the failure of one piece of 
eqwpment. 

One of the cave diver's regulators is fitted with 
a seven foot hose. The longer hose is reserved for 
use in the event that one of the divers on the team 

hgure 2.44. A cave diver peers into the depths of Eagles L\Test Cave (photo by Larry Green). 
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runs out of gas. The out of gas diver is given the 
breathing regulator on the seven foot hose and the 
team can then swim out of the cave. If the cave 
is large enough, they can swim side by side, but if 
there is a tight place or restriction where the divers 
have to go single file, the seven foot hose lets the 
out-of- gas diver swim ahead of the diver doing 
the donating. This is commonly practiced in cave 
diving training although luckily, a rare event on a 
typical dive. 

So, what is the attraction to cave diving? \'V'hat 
mal<:es someone think strapping on a hundred plus 
pounds of gear while wearing an insulated suit in 
the hot Florida sun so they can spend a couple 
hours s"\\rnnming into an environment that may 
kill them if the gear fails is an enjoyable activity? 
Compared to dry caving, where a helmet, light, a 
pair of good boots, and some sturdy clothes will let 
you cave all day, cave diving is incredibly equipment 
intensive for the comparatively short time that can 
be spent in the cave. But imagine being able to glide 

CAVE DIVING IN FLORIDA 

through the middle of the cave, touching nothing, 
leaving no trace of your visit except bubbles on 
the ceiling? That 30 foot nuisance drop or the 100 
foot climb back out can be negotiated with a simple 
adjustment of buoyancy and you're gliding up or 
do\,vn. Those muddy crawls -- you just swim over it. 
Any feature, any angle in the cave you want to see 
-- you can swim to it. Swimming through the cave, 
you are likely to be joined by blind white crayfish 
dropping off the ceiling to gently float to the floor 
or swarms of isopods rising from the floor like a 
miniature troglobitic missile attack 
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Cave Diving in the Florida Panhandle 
Oackson, Leon, and Wakulla Counties) 

Merritt's Mill Pond Caves 

Michael Poucher) NSS 29018 

Requirements 
Full cave certification is required to dive the caves 
of Merritt's Mill Pond. Most of the caves can 
be dove with back mounted tanks. A few need 
side mounts. Diver Propulsion Vehicles (DPVs) 
are allowed at all sites. Access to Jackson Blue 
is through Blue Springs Park which is managed 
by the Jackson County Sheriffs Office, located 
in Marianna on CS 90. They will issue a pass to 
show to the attendant. The park is open from 
.Y1emorial Day to J ,abor D ay. When the park is 
closed, the Sheriffs office will give you a key to the 
gate. The Sheriff's Office is on the north side of 
US 90 three miles west of S-71 and just past the 
road to Florida Caverns State Park. The Sheriff's 
Office can be contacted at 850-718-0437. The 
fee for cave diving is $25.00 the first day plus 
$10.00 for each additional day. An annual pass 
can be purchased for $150.00. 

Directions 
Gackson County) Merritt's Mill Pond is located 
near the town of Marianna. From Lake City take 
1-75 north to 1-10 and go west on 1-10 about 160 
miles to the US 90 exit at Marianna. Head east 
on US 90 into Marianna, turn right on S-71, then 
turn right after one mile onto S-164. After 3.5 
miles, look for a sign titled "Blue Springs". Total 
driving time is about 3.0 hours from the Lake 
City NSS Convention. 

Notes 
The springs, other than Jackson Blue, can be 
accessed by boat. Cave Adventurers, a small store 
owned and operated by Edd Sorenson rents 
canoes and pontoon boats and is the only dive 
store in the area that \-vill fill tanks with air, nitrox, 
oxygen, and argon. Furthermore, they rent tanks 
and even let you demo gear they have in the shop. 
Their knowledge of the cave systems is great, 

which is extremely valuable if you're diving on 
the .YIill Pond for the first time. To get to the 
store, turn right on S-71 in Mariana, followed 
by a right onto S-164. Turn right on Russ Road 
before Blue Springs Park, and follow to a left 
turn at the end of the road. Cave Adventurers is 
on the right. To contact Cave Adventurers, go to 
www.caveadventurers.com or call 850-482-6016. 
A small store on the south side of CS 90 and the 
pond rents canoes. 

Merritt's Mill Pond is a man made lake lined 
with beautiful cypress trees and steep hills that 
flank the crystal clear water of the pond. The 
pond was first created in 1868 to support a grist 
mill on the Jack Russ property about a third of the 
way down the pond. In the 1920s, Florida Public 
Ctilities built the current dam at US 90, known 
locally as the "Icehouse" to run a hydroelectric 
generator to supply power to the area. 

Jackson Blue Spring, historically known as 
Robinson's Spring, is a first magnitude spring -
meaning it has a discharge greater than 100 cubic 
feet per second. The spring is the primary source 
of the water in Merrit's Mill Pond and is at the 
northern end of the pond. The pond offers six 
cave systems: Jackson Blue, Hole in the Wall, 
Twin Cave, Gator, Indian Washtub, and Shangri
La. Each cave offers something different 

Jackson Blue 
Jackson Blue is the most extensive cave sys tem 

on Merrit's .YIill Pond, and is responsible for most 
of the clear water in the pond. The spring basin 
is approximately 250 feet in diameter and up to 
20 feet deep. The cave entrance is approximately 
8 feet high and 30 feet wide. There are thousands 
of feet of surveyed passage. A goldline leads the 
diver from the entrance to the Banana room, a 
penetration distance of 4,200 feet. The scenery 
in the cave is spectacular, with white limestone 
walls and blue water. The water temperature is 
around 68 OF year round and visibility can easily 
be 100 feet or better. Maximum depth averages 
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90 feet. 
Water velocities in Jackson Blue are typically 

high, although recent drought conditions have 
reduced the flow considerably. The entrance 
cavern is enormous and strewn with breakdown 
boulders. The cavern depth is about 50 feet 
with slopes down to 80 feet or more on either 
side. Towards the end of the cavern, a fissure 
on the right drop to 80 feet deep into a large 
tunnel with white walls and a white sand floor. 
Huge breakdown blocks are encountered at a 
penetration distance of 500 and 800 feet 

At 2,300 feet from the entrance, the diver 
enters the fantastic Busch Paleontological 
Gardens. Apparently related to an old sinkhole 
that was used as a dump for household trash, 
historical artifacts have washed into the cave 
over the years for our cave diving pleasure. Look 
for fossils in the walls and floor, particularly old 
sea urchins. In some areas of the cave, fossil sea 
urchin needles virtually cover the floor. 

Before diving Jackson Blue for the first 
time, especially if you're going to scooter, talk 

YIERRITI'S MILL POND CAVES 

to Edd at Cave Adventurers about the system. 
Research the map and plan your dive accordingly. 
Edd knows this system well. L'se his knowledge. 
Jackson Blue is a beautiful and sensitive cave 
system and will only remain that way if you know 
and dive within your limits and ability. 

Hole in the Wall 
Hole in the Wall, or Well Springs Cave, is 

located approximately 2,400 feet downstream 
from Jackson Blue Spring. Hole in the Wall is 
a large cave system with big tunnels. in white 
limestone. It is home to the very rare Georgia 
Blind Salamander. The salamander resides in 
only a few areas of the cave system and is very 
sensitive to environmental change. 

There is an upstream and downstream to 
Hole in the Wall; however, water flow in the cave 
is mostly low. Water can sometimes siphon into 
the cave. A chimney just inside the cave entrance 
leads to the upstream and downstream tunnels. 
Visibility is usually less than .in Jackson Blue. 
Depths range from 60 to 100 feet. You must 

Figure 2.46. The entrance to Jackson Blue Spring,. The entrance is 8 feet high and 30 feet 
M'de (photo I:y Dave Miner). 

132 
CAVES A:\ID KARST OF FLORlDA 
2008 :\ISS CONVENTION GUIDEBOOK 



POL"CHER 

have a boat to dive Hole in the Wall. 
Exploration - The Florida Speleological 

Society (FSS) may have been the first NSS 
group to dive the caves in Jackson County since 
they were involved in cave diving at nearby 
Climax Cave in Georgia. George Krasle may 
have been another early explorer at Hole in the 
Wall. The best documented explorations were 
by Charlie Williams and Bill Alford in the early 
70s. Cnfortunately, Alford died in a cave diving 
accident that resulted in the death of three 
divers. 

Williams continued exploration in Hole in 
the Wall with Ron and India Hendley. Together, 
they discovered the downstream section of the 
cave - downstream is a bit misleading as both 
parts of the cave are springs, but the flow in the 
downstream section is not as strong, or as clear, 
as the upstream section. Paul DeLoach and Billy 
Young pushed the passage out to 1,498 feet. 

In 1978, Sheck Exley, Will Walter, John 
Zumrick, Paul Smith, Bob Goodman, and Kirby 
Sullivan dove the upstream section and found a 
going lead in Alford's Room at the end of the 
previously walled-out line. The upstream passage 
was eventually extended to 2,776 feet by Zumrick 
and DeLoach before ending. 

Attention turned to the downstream section. 
Dale Sweet, Exley, Zumrick, and Goodman 
dove to the end of the line previously laid by 
DeLoach and Young. They squeezed through a 
restriction into a room covered in polished snail 
feet, which they christened the Silver Dollar 
Room. Subsequent dives by DeLoach, Exley, and 
Zumrick discovered the T Room and Siltamander 
Slough. 

Sweet and Exley began to push Siltamander 
Slough. On .Y1arch 19, 1978 they discovered the 
.Y1utha Tunnel. This passage was a remarkable 
60-90 feet across, 20 feet high and 900 feet long. 
The depth at the end of the line, 4,457 feet 
from the entrance, was only 28 feet! The shallow 
depth was intriguing and they speculated that 
the passage could surface within a dry cave in 
the limestone ridges that surround the pond. 
Sweet and Exley returned the next weekend full 

MERRITT'S MILL POND CAVES 

of plans to extend the line in the Mutha Tunnel. 
Cnfortunately, the cave yielded only 70 feet of 
additional passage before ending in a choke of 
clay at 8 feet of depth. 

On the way back from this dive, having plenty 
of air, Sweet and Exley checked Consolation 
Corridor and explored 380 feet of passage. After 
plotting the survey data, they realized the passage 
was heading towards Twin Cave. On April 23, 
1978, the pair explored the Consolation Corridor 
to a penetration of 4,253 feet where it ended in 
a sand choke 

Twin Cave 
Twin Cave is located approximately 900 feet 

downstream from Jackson Blue. Water flow in 
Twin Cave is low and the floor is very silty, so 
excellent buoyancy control is a must. Maximum 
depth is around 105 feet. Visibility is usually very 
good. 

Twin Cave gets its name because several key 
features in the cave occur in pairs starting with 
the twin entrances. Of these two entrances, the 
keyhole entrance is the preferred route. A large 
log just outside the entrance makes an excellent 
primary tie off. Once inside, the primary line is 
tied off just before the first of two shafts that 
lead into the main passage. Depths in this part 
of the cave average 60 feet, with one drop to 72 
feet. 

A large fissure is encountered about 1,000 
from the en trance. A second fissure is encountered 
further along the main line. Both fissures drop to 
a lower-level passage that averages 100 feet deep. 
The lower passage is relatively large, with white 
walls and a silt covered floor. Several circuits 
through this lower passage link back to the main 
line . 

Shangri-La 
Shangri-La is approximately 600 feet 

downstream from Jackson Blue. Several vents 
through cracks compose the spring, but the 
main vent a beautiful little cave around five feet 
deep at the base of the limestone bluff. The 
entrance to Shangri-La is just large enough to 
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permit entry. It is generally considered a side
mount dive. Visibility in the cave is excellent 
and there is slight flow of water. The cavern 
area is beautiful and makes for a nice dive. Once 
through the entrance, the cavern drops to about 
25 feet deep and is measures 15 by 20 feet in 
size. The floor of the cavern is very silty and 
requires excellent buoyancy control to keep from 
reducing visibility. 

The maximum depth further into the cave 
is 25-30 feet, with spots as shallow as four feet. 
There are several pockets of air in the ceiling of 
the shallow section. The passage is fairly clean 
and the shallow depths make it an excellent side
mount dive. 

A second spring straight out from the main 
spring is a long fissure around 20 feet deep with 
a light flow. \X"hen the hydrilla and algae are 
abundant in the Mill Pond, the fissure can be 

MERRITT'S MILL POND CAVES 

very hard to locate. 
Gator Spring 

Gator Spring is located near the public boat 
ramp at Hunter Fish Camp Road. It requires side 
mount configuration to enter and has a fairly tight 
entrance. Once inside, the passage becomes low 
and wide with white walls and punctuated with 
small rooms and a sand floor. After a penetration 
of 1,200 feet, the passage splits and gets smaller 
and rich in silt. 

Indian Washtub 
This spring is considered an advanced side

mount cave. The entrance requires the removal 
of at least one bottle, if not both. Depths average 
60 feet and the passage is low and silty. 
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Figure 2.47. Looking out the entrance to Twin Cave (photo by Dave Miner). 
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Woodville Karst Plain 

Carf!YMcKi1t~ NSS 53548 
Pro/ect Direc/()r, Woodville Karst Plain Prqjed 

Project History 
Originally established as aN ational Speleological 

Society (NSS) Project by Parker Turner in 1990, the 
Woodville Karst Plain Project (WKPP) grew out of 
a small, yet motivated group of ~orth Florida cave 
diving explorers intent on exploring the numerous 
sinkholes, springs, and cave systems located 20 
miles south of Tallahassee, Florida. l.:nderwater 
cave exploration "vithin the Woodville Karst Plain 
(\X'KP) including Wakulla Springs can be traced 
back to the 1950s and includes many notable 
explorers including Sheck Exley and John Zumrick. 
The extreme depths, distances, unpredictable 
visibility, and limited technology made for difficult 
and limited exploration. By the mid 1980's, founding 
W'KPP members decided that an organized and 
standardized approach to exploration, training, 
and equipment would be necessary to effectively 
and safely explore these mysterious, extensive, and 
possibly linked cave systems. 

Over the past 17 years, the \XXPP has evolved 
from a small group of cave diving buddies into a 
world class cave diving project capable of supporting 
exploration and research in one of the most remote 
and extreme environments on the planet. Many of 
the procedures in addition to innovations in training 
and equipment developed within the WKPP 
are now used by cave diving explorers, military, 
commercial and recreational divers worldwide and , 
the WKPP continues to set the pace for extreme 
underwater cave exploration and research. While 
there have been many improvements and changes 
along the way, the mission of the WKPP remains 
the same: explore, survey, connect, and protect the 
flooded underwater cave systems of North Florida's 
Woodville Karst Plain. 

Exploration and research continue to be the 
primary mission of the WKPP and a standardized, 
team approach to training, equipment configuration, 
and equipment makes this possible. The WKPP, 
supported by Global Cnderwater Explorers (GUE), 
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is a 501 c3 entity with all expenses paid for by each 
of the 75+ volunteer team members. Estimated 
expenses since 1990 exceed $3 million. The WKPP 
has logged in excess of 300,000 in-water hours since 
1990 and operates under special use research and 
exploration permits issued by the State of Florida 
and Federal Government. Numerous private and 
corporate entities also partner with the \xl<:PP to 
support ongoing efforts to explore, survey, and 
support research above and below ground as the 
cave systems cross beneath public and private 
lands alike. The WI<:PP takes a great deal of pride 
in its ability to produce results while at the same 
time maintaining an impressive safety record and 
educating the public and resource managers on the 
relevance of a resource most will never see. 

Hydrogeologic Setting 

Todd Kincaid, NSS 39738 

Woodville Karst Plain - The Property is located 
in an extensively karstified topographic lowland 
known as the Woodville Karst Plain (WKP) that 
in turn, is part of a broader karst belt that extends 
around Florida's Big Bend from Ochlocknee 
Bay to Tampa Bay. Within this belt, the Floridan 
aquifer is unconfined and is therefore more 
vulnerable to contamination because the clay-
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rich geologic formations usually overlying the 
limestone formations in much of the rest of 
Florida have eroded away. The \XIKP constitutes 
the northwestern section of this karst belt and is 
defined by its western boundary in the Apalachicola 
Coastal Lowlands and the Steinhatchee River in the 
east (Scott et al., 2001) . The WKP is a gently sloping 
and extensively karstified topographic lowland that 
extends from just south of Tallahassee in the north 
to the Gulf of Mexico in the south (Hendry and 

Sproul, 1966). 
The geology of the WI<:P consists of a thin 

veneer of unconsolidated and undifferentiated 
Pleistocene quartz sand and shell beds overlying a 
thick sequence of relatively horizontal carbonate 
rocks that comprise the upper Floridan aquifer. 
Within the WI<:P, the karstification is intensified by 
surface water that flows from north of the region, 
where the aquifer is confined or partially confined 
by clay-rich sediments in the Hawthorn Formation 
and parts of the Torreya, Chipola, Tamiami, 
Jackson Bluff, and Micosukee Formations, onto 
the exposed carbonate rocks creating numerous 
dolines, sinkholes, karst ",,jndows, sinking streams, 
and springs (Lane, 1986). 

Recharge to the Floridan aquifer in the WI<:P 
occurs by: 1) sinking streams, 2) direct infiltration 
of precipitation through sinkholes, 3) infiltration 
through the variably thick sands and soils overlying 
the aquifer, and 4) groundwater flow into the 
WI<:P from the north. The Florida Department 
of Environmental Protection (FDEP) and Florida 
Geological Survey (FGS) are engaged in an effort to 
physically document all of the sinkholes and sinking 
streams within the WI<.P. To date, more than 400 

ephemerally or perennially water filled sinkholes 
have been mapped in the northwestern quarter of 
the WI<:P by the FDEP This suggests the presence 
of more than 1000 such features across the entire 
WI<.P. Of these 1000+ sinkholes, several are known 
to receive water, either perennially or ephemerally, 
from surface streams that drain upland regions, with 
flows that seasonally range between 0.01 and 100 

m3 / s. The five largest such streams are, in order 
of relative average flow: Lost Creek, Fisher Creek, 
.Munson Slough, Black Creek, and Jump Creek in 
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the western \X'I<.P. In the eastern WI<:P, the largest 
such sinking streams are the St. Marks River, Natural 
Bridge, Still Creek, Lake Drain Creek, Uoyd Creek, 
and Burnt Mill Creek (not in order of relative 
average flow due to a lack of available data). 

Within the \X'KP, discharge from the Floridan 
aquifer occurs at springs in the southern and 
eastern parts of the basin and submarine springs 
in the Gulf of Mexico. The largest up-gradient 
discharges are Wakulla Spring, the St. ~1arks River 
Rise, and Wacissa Spring. All three discharges form 
the headwaters of the three largest rivers in the 
\\1<:P, the Wakulla, Lower St. Marks, and Wacissa 
Rivers respectively. Significantly more data is 
available for Wakulla Spring than for the other two, 
though it is not necessarily the largest of the three 
discharges. The average discharge from Wakulla 
Spring, as determined by a multi-year period of 
regular measurement, is 11 m3/ s whereas fewer 
measurements collected from the other two indicate 
discharges of 12 m3/ s for the St. Marks Rise and 
11 m3 / sfor the Wacissa spring group (Scott et. al, 
2002). 

Significance of Caves - Cave divers of the 
Woodville Karst Plain Project (WI<:PP) have 
mapped numerous undenvater caves that trend 
for more than 19 kilometers (km) across the basin 
from north to south at depths ranging from 15 
to 85 meters (m) (Werner, 2001). The four largest 
mapped caves in the 'XXP, ordered by length of 
mapped conduits, are: Wakulla-Leon Sinks Cave 
(>40 km), Chip's Hole Cave (>6.5 km), Indian 
Springs Cave (>3.5 km), and Sally Ward Cave (>2 
km). Conduit diameters within these caves range 
from less than 2 meters to greater than 30 meters 
and average approximately 10-15 meters (Kincaid, 
1999; Werner, 2001). It has been hypothesized that 
a similar sized cave system exists in the Natural 
Bridge area (the Natural Bridge Cave System -
NBCS), though until this project commenced, little 
effort had been invested in finding and exploring 
caves in that region. 

Caves are both a consequence and control 
on groundwater flow through the WI<.P. The 
caves have formed over geologic time as a result 
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of limestone dissolution by groundwater and 
provide exponentially more permeable pathways 
for groundwater flow as they develop. As such, 
cave development can be described as a positive 
feedback wherein dissolution increases permeability, 
which increases the preferential convergence 
of groundwater flow into the high permeability 
features, which then fosters more rapid dissolution. 
In the WKP, this process has resulted in dendritic 
cave systems that emanate from large single conduits 
at springs and trend upward into the basin, splitting 
into more numerous and smaller conduits as they 
get farther from the springs. 

The significance of this process to groundwater 
flow directions and velocities cannot be understated 
because, in essence, the caves are the primary 
conveyance system for the underground flow of 
water through the basin. The caves provide the 
mechanism by which surface water flows into the 
aquifer and travels rapidly to springs, which has 
been well documented by extensive groundwater 
tracing (Kincaid et. al, 2004; Kincaid et. al, 2005). 
The caves also provide the mechanism for 
convergence of older groundwater flowing from 
more distant recharge areas into spring capture 
zones, which is marked by well-defined troughs in 
the potentiometric surface around Wakulla Spring 
and the St. Marks River Rise (Chelette et. al, 2002). 
In both cases, the caves provide for very rapid flow 
(1/3 -1 miles per day) to springs once water from 
either source enters the WKP (Kincaid et al., 2005; 
Hazlett-Kincaid,2006). 

In addition to conveyance, caves also provide 
a mechanism for exchanges of water between 
neighboring spring capture zones and within 
the aquifer matrix driven by changing water level 
conditions. During floods, a cave's conveyance 
capacity is dominated and can be overwhehned 
by water from sinking streams. Under these 
conditions, water that would normally flow to a 
single spring can overflow into adjacent spring 
basins. In addition, the resulting gradients can also 
drive the very recent recharge from the caves into 
the surrounding aquifer matrix. Once the floods 
subside, flow conditions return to an equilibrium 
condition wherein the exchange of water between 

HYDROGEOLOGIC SETTING 

neighboring basins is reduced or stopped and 
water from the aquifer matrix flows back toward 
the nearest conduits. The situation above can be 
accurately described as overlapping drainage basins 
wherein the degree of overlap depends on water 
level conditions. 

Cave & Spnng Protection - A ten-year decline in 
water quality at Wakulla Spring and the ecological 
health of the spring basin (Chelette et al., 2002) 
has attracted considerable public and government 
attention, with resultant conservation efforts to 
protect Wakulla Spring from further degradation. 
Part of this attention has focused on revising zoning 
ordinances, regulations on development, and best 
management practices in an effort to minimize the 
potential impacts of development on the quality of 
water at Wakulla Spring. In this context, the most 
important aspects of protecting the spring should 
center on a determination of where and how water 
is recharged within the springshed and how a given 
development will likely impact the quality and 
mechanism of that recharge. 

The decline of water quality at Wakulla 
Spring can be separated into two basic categories: 
1) increasing tannin-stained water resulting in 
decreased water clarity, and 2) increasing nitrate 
loading resulting in the explosive growth of algae 
in the basin and possibly exacerbated problems 
with hydrilla (Loper et al., 2005b). Groundwater 
tracing demonstrates that the sinking streams along 
the western and northern margins of the WKP 
are the sources of dark tannin-rich waters in the 
spring discharge (Kincaid et al., 200S). It follows 
that developmental actions invoking a change in the 
rate or quantity of runoff to these sinking streams 
will impact the quantity and timing of dark tannin
rich water flow to the spring, thereby affecting the 
water clarity. 

Determining the source of the increasing 
nitrate to Wakulla Spring has been a far more 
contentious issue than the dark water problem. 
The consensus of scientific opinion at present, 
however, has identified septic systems and the 
City of Tallahassee's wastewater spray field as 
the two predominant sources of nitrate in the 
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spring discharge (Chelette et al., 2002; Loper 
et al., 2005b). Of those two sources, the City's 
wastewater spray field has been identified as the 
primary current source, though septic systems 
represent a potentially more chronic and long
term problem (Loper et al., 2005b). 

Wakulla-Leon Sinks Cave System (W1.S CS) 
- The WLSCS is characterized by a series of 28 
connected sinkholes and karst windows with total 
cave passage of 151,233 ft, making it the longest 
underwater cave in the l'nited States. The majority 
of the conduits in the Leon Sinks section of the 
system are between -180 ft and -240 ft below the 
water table and between -245 ft and -280 ft in the 
Wakulla section of the system (Werner, 2001). 
Though passage enlargement is seen in some 
parts of the cave system, many of the passages 
are covered by extensive mineralization on the 
conduit walls, thus preventing further dissolution 
and passage growth. Water flows through the cave 
at velocities of between a few hundred feet per 
day to more than a mile per day. 

Wakulla Cave is one of the largest in terms of 
conduit diameters. Exploration and survey of the 
conduits within Wakulla Cave began in the 1950s 
with the work of Florida State l'niversity (Fsq 
students Gary Salsman and Wally Jenkins, who 
made penetrations of up to 1000 ft into the cave. 
The l'.S. Deep Cave Diving Team conducted some 
additional exploration and survey dives in 1987 
and published the first comprehensive map of 
the cave system in 1989 (Stone, 1989). Since that 
time, Wakulla Cave has been extensively explored 
and surveyed by the Woodville Karst Plain Project 
(WKPP) who continue to explore and survey new 
passages and support scientific research in the 
cave at the present time. 

The cave surveys conducted by these teams 
represent the best available data describing the 
length, trend, and morphology of the cave 
passages. Most of these surveys focused on 
measuring the trend, length, and depth of the 
cave passages with compass, knotted line, and 
depth gauge. Passage morphologies in terms 
of width and height were typically estimated by 
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the divers conducting the surveys and reported 
as notes in the survey logs. At numerous points 
in the cave, more detailed measurements of 
location and morphology have been collected 
with the use of cave radio transmitters, used to 
locate a particular point in the cave at the land 
surface, and hand-held sonar depth finders used 
to measure the distance from a survey station to 
the adjacent cave walls. 

The conduits can be roughly characterized 
as long tubes wherein the diameter and depth 
of any tube is relatively consistent, though 
larger chambers of varying geometries typically 
divide individual or joining tubes (Kincaid, 1999; 
Werner, 2001). 

Groundwater tracing and flow gauging within 
the conduits as well as observations from the 
cave explorers have shown that, under high flow 
conditions, R-Tunnel conveys dark water from 
Fisher Creek, Black Creek, and Munson Slough 
to Wakulla Spring within ten to fourteen days 
of a precipitation event, whereas the northern 
tunnels convey clearer groundwater to the 
Spring (Macesich and Osmond, 1989; Kincaid 
et al., 2004; Kincaid et al., 2005; McKinlay, 
2006). Scallop marks on the cave walls have been 
observed throughout the cave and indicate the 
persistence of large ground water flow velocities 
operating over extended periods of geologic time. 
"Cnder baseflow Oow flow) conditions, the cave 
explorers have reported southerly groundwater 
flow directions in the southern reaches of 0-
Tunnel, P-Tunnel, and Q-Tunnel. Together 
with the variability in water clarity and discharge 
at Wakulla Spring, these data and observations 
indicate that Wakulla Spring and Spring Creek 
Springs are discharges from a connected conduit 
network wherein the southern conduits in Wakulla 
Cave function as an overflow valve, delivering 
water to Spring Creek Springs under low flow 
conditions and overflowing to Wakulla Spring 
at higher flow conditions (Werner, 1998). This 
hypothesis is further supported by a strong and 
rapid correlation between sharp tidal fluctuations 
driven by the passing of Hurricanes Ivan and 
Francis in 2004 and discharge at the Wakulla 
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Table 2.3. Cave System s of the Woodville Karst Pia in 

Cave System meters 
Wakulla - Leon Sinks 46,096 
Chip's Hole 6,795 
Natural Bridge 3,691 
Indian Springs 3,626 
Shepard's 1,734 
Bird Sink 1,475 
Little Dismal 905 
McBride's 660 
Church's 642 
Sally Ward 529 
Rat Sink 446 
Hideaway 374 
Hatchet 341 
Spring Creek Two 247 
Meetinghouse 234 
Farrell Shallow 173 
Ventana Azyl 111 

TOTAL 68,080 

Spring vent (Loper et al ., 2005a) . 

Natural Bridge Cave System (NECS) - The NBCS 
currently has 15 connected karst windows and a total 

of 12,108 ft of explored cave passage that are less than 
110ft below the water table. Further exploration has 
the potential to add several more miles to the above 
total, some of which may extend to deeper depths. 
Conduit walls contain little to no mineralization, which 
combined with the prevalent acidity of the water, 

indicates that the passages are actively enlarglng. The 

Natural Bridge Spring likely has significant lengths 
of underwater cave passage that radiate toward the 
northeast. This potential for significant underwater 
cave passage represents one of the greatest attributes 
of this cave system. Further exploration should 

elucidate the present passage trends and help to 
define the contributions of the localized groundwater 
basins. 

By comparison, the NBCS appears to be younger 
than the LSCS based on observed passage depths 
and lack of mineralization, however, both systems 
have similar hydrologic functions. Both contain a 
large and extensive network of conduits that connect 
numerous karst windows. Both have easily discernable 
connections to both recent recharge from sinking 
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kilom eters feet miles 
46.096 151,233 28.643 
6.795 22,292 4.222 
3.691 12,108 2.293 
3.626 11,897 2.253 
1.734 5,689 1.077 
1.4 75 4,839 0.916 
0.905 2,968 0.562 
0.660 2,166 0.410 
0.642 2,108 0.399 
0.529 1,737 0.329 
0.446 1,463 0.277 
0.374 1,228 0.233 
0.341 1,120 0.212 
0.247 810 0.153 
0.234 769 0.146 
0.173 566 0.107 
o 111 363 0069 

68.080 223,357 42.303 

streams and older groundwater flow. Water flow 
through the cave is toward the St Marks River Rise. 
WKPP Exploration Dive Planning & Equipment 

The dive planning process used by the WKPP 
has evolved significantly over the past 17 years and 
has been primarily a function of project leadership, 
projectmembership, and experience. In the early days 
of the WKPP, there were a limited number of team 
members with varying levels of experience. The early 
exploration dives were difficult and challenging, yet 
founding project members were able to accomplish 

a great deal at the same time they were establishing 
standards for training, procedures, equipment, and 
equipment configuration. This evolution continued 
through the 1990s and is alive and well today as the 
challenge of depth, distance, time, decompression, 
and technology continue to fuel a constant drive for 
improvement and perfection. 

Today, the approach is somewhat standardized 
but at the same time under a constant state of 

improvement. Dive planning begins several weeks 
in advance once reports from the field indicate the 
cave systems are clearing from seasonal rains. One 
of the biggest challenges over the years has been 
the impact on the cave systems from heavy rain as 
tannin-stained water enters the cave systems and 
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remains for extended periods of time, reducing 
visibility from 100ft+ to less than 5 ft. For most of 
2001-2005, the primary cave systems in the WI<:P 
were dark and not suitable for exploration diving. 
Despite the poor conditions, the WI<:PP remains 
in a constant state of readiness to dive which is 
challenging given the large size of the team. 

The planning process involves equipment 
preparation, exploration objectives, setup, cleanup, 
and both onsite and offsite support. The project 
director maintains responsibility for the entire 
operation and focuses on the primary dive team 
planning with assistance from project coordinators 
to coordinate the support and surface team plans. 

Equipment Planning - Exploration in the WI<:P 
is extremely equipment intensive both in the type 
of equipment and quantity of equipment. Multiple 
tanks, regulators, rebreathers, scooters, drysuits, 
breathing gas mixtures, accessories, food, hydration, 
video and exploration specific equipment must be 
prepared, transported to the dive site, positioned 
in the water, removed from the water, and packed 
for transport back home after the dive. An average 
exploration outing will require moving in excess 
of 15,000 pounds of dive equipment into and out 
of the water over the course of 2-3 days. Prior 
to arrival on site, team members must check and 
double check equipment, analyze gas mL"{tures, 
burn test batteries, leak test exposure suits, and 
prepare food and hydration for the long dives. Each 
team member maintains responsibility for his/her 
equipment. 

Dive Planning -The dive planning process covers 
multiple groups of dive teams: the exploration or 
"primary" team, the setup team that will transport 
equipment into the cave system or "setup" the dive, 
the cleanup team that will remove or "cleanup" spent 
equipment from the cave following the dive, and the 
support team that "supports" the decompressing 
divers. In most cases, the exploration team receives 
the majority of the credit for success (and failure), 
but the setup and cleanup teams are equally critical 
to the success of any given mission. In reality, these 
smaller "setup" and "cleanup" dives are massive 
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undertakings requiring multiple mile excursions into 
the cave system and total in water times in excess of 
15 hours. The team is what makes the WI<:PP work 
-- from the guys at the end of the line exploring 
new cave all the way back to the guy on the beach 
with the clipboard making sure the support team is 
ready for their return. Everyone pulls together to 
make it happen. 

Exploration Plan - The exploration team's 
responsibilities include exploration, survey, 
conducting research, and capturing video in the far 
reaches of the cave system. The exploration team 
includes the most senior members of the project 
and is typically a 2-person team for maximum 
efficiency. The team will transport their own 
equipment and use staged equipment to progress 
through the cave system and accomplish planned 
objectives before returning back to the entrance 
to begin decompression. Total dive times can be 
as much as 10-12 hours in the cave followed by 
15 hours of decompression for a total run time 
of 25-27 hours. Total distance traveled in some 
cases exceeds 8+ miles roundtrip. The exploration 
plan covers primary and secondary objectives to 
maximize return on investment and outlines the 
general process of using staged tanks and scooters 
and rotating that equipment during the course of 
the dive. 

Setup Plan - The setup team's responsibilities 
include delivering equipment into the cave system 
for the exploration team, reporting back cave 
conditions or problems and conducting secondary 
exploration or research objectives. The setup plan 
covers primary and secondary objectives, specific 
delivery locations for equipment, and contingency 
plans in the event of problems or poor conditions 
within the cave system. The setup team can be 
multiple teams of 2-3 divers depending on the dive 
plan, location, and amount of equipment. 

Support Plan The support team's 
responsibilities include setting up the entrance area 
for decompression, placing all necessary equipment 
at specific depths, and preparing the diver habitats. 
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In addition, as teams return from their missions, 
the support teams monitor the exploration/ setup / 
cleanup divers as they work through their multi
hour decompressions, report back to the surface 
teams, extract spent equipment to the surface, and 
assist with any problems or emergencies. Support 
divers will work in teams of 2-3 and rotate on 3+ 
hour shifts. ~ot the most glamorous of jobs but 
critical to diver safety on long exposures. 

Suiface Plan - The surface team's responsibilities 
include keeping the schedule on track with divers 
moving in and out of the water and dealing with 
any problems that might arise including schedule 
changes, weather, equipment failures, gas shortages, 
etc. The surface team also interfaces with the 
public, resource managers, and media crews and 
coordinates '\vith local emergency personnel in the 
event of an emergency. 

The entire group works together with one 
goal in mind: accomplish as much as possible to 
maximize the return on investment and make sure 
every single team member is headed home safely at 
the end of the weekend. 

Equipment Standardization - Early WKPP 
explorers quickly realized the key to success 
was standardization of training, equipment, and 
equipment configuration. Familiarity with diving 
protocol allowed different team members to dive 
together both comfortably and effectively. Common 
equipment configuration allowed for quick and 
efficient responses to equipment problems or 
failures. Standardized equipment allowed for 
interchangeability of equipment between team 
members both pre-dive and during a dive thus 
increasing the chance for success and increasing 
productivity. 

The \X'KPP has been heavily criticized over the 
years for not being flexible in its approach to training, 
equipment configuration, and choice and design of 
equipment. In a system where multiple teams of 
divers are operating in the same environment and 
in most cases dependant on the team ahead and 
behind, it is impractical from a time and investment 
standpoint to have divers with different training 
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and equipment. The estimated cost associated with 
a 3-day exploration dive approaches $10,000 . . Any 
single team member could potentially jeopardize 
the mission or safety of their team in addition to 
the significant waste of both time and money. In 
the WKPP, everyone has to be on the same page 
for the system to work properly and safely. 

Early experiences proved this theory correct 
with aborted dives due to miscommunication, 
inconsistent responses to problems, equipment 
failures, and divers generally being unfamiliar and 
ultimately uncomfortable with their team members. 
In response, the WKPP began to establish 
standards and today the system, while not perfect, 
works extremely well for this type of diving and 
this type of diving environment. Standardized 
cave diver training through Global Underwater 
Explorers (GUE) now provides a solid foundation 
in procedures, equipment configuration, and 
teamwork for the new WKPP team member. Early 
efforts with new team members required extensive 
re-training which turned out to be both time 
consuming and inconsistent. GeE has addressed 
this problem for the WKPP and provided the 
project with exceptionally skilled and capable divers 
ready for advanced, in the field training. 

Breathing Gas Mixes - As with both training and 
equipment standardization, the WKPP decided early 
on that standardized gas mixes for both exploration 
and decompression would allow for flexibility in a 
number of areas. Standardized gas mixes: 
1. made dive planning easier - team members mixed the 

same gasses for each event regardless of clive site; 
2. could be placed at standardized depths making 

setup and cleanup easier; 
3. allowed for standardized decompression tables so 

that team members can decompress on the same 
schedule; 

4. allowed for standardized tank markings and reduced 
risk of breathing the wrong gas mix at the wrong 
depth; 

5. allowed team members to exchange breathing gas, 
if necessary 
On an average WKPP exploration weekend, 

150+ cylinders of breathing gas are placed in the 
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Table 2.4. Woodville Karst Plain Project· Ap proved Breath ing Gasses 

Standard Mixes Extreme EXDosure Mixes 
Use Deoth Ranae MAX Oxvaen 

Bottom Gas 10 - 190ft 18% 
Bottom Gas 1190ft+ 12% 

Support Gas 10-190ft 18% 
Support Gas 190ft+ 1 ?% 

Decom pression Gas I?OO - ?<10ft 16% 
1110 - 1 QOft 21 % 
RO-1?Oft 35% 

110 - 70ft 50% 
10 - ?Oft 100% 
110ft ())(VnAn U~e 

Drysuit Inflation 

cave system. Efficient and correct placement of all 
breathing gas is critical for a successful mission. 

Gavin Scooters - The Gavin Scooter or Diver 
Propulsion Vehicle (DPV) is probably the most 
pivotal piece of equipment in the history of 
WKPP exploration. Early WKPP members went 
to great lengths to modify commercially available 
scooters in the late 1980s, but their limitations were 
quickly realized. The commercial units did not have 
the thrust, distance (burn time), and depth rating 
necessary to effectively explore WKP cave systems. 
Founding WKPP member and Project Director Bill 
Gavin set out to design a unit that would change the 
game and open up new frontiers for the WKPP. In 
1993, Bill Gavin built the first "Gavin" Scooter and 
from that point on, the WKPP never looked back. 
For the first time, exploration divers had a tool that 
would allow them to penetrate more than a mile at 
depths approaching 300 ft and average more than 
100 ft per minute. Early WKPP members would 
also develop the procedures necessary to stage and 
tow multiple scooters, allowing for even greater 
distance into the far reaches of virgin cave. In 1994, 
George Irvine assumed the role of Project Director 
and set out to refine the original design and equip 
as many team members as possible, allowing for 
teams of scooter divers. These "scooter" teams 
would become the key to efficient and effective 

MIN Helium MAX Oxvaen MIN Helium 
45% 
70% 10% 85% 

45% 
70% 

<111% 

111% ?1 % 70% 
?11% 111% 60% 

110% 50% 
1 00 0/0 

PArmittArl ()NI Y in h~hit~t 

100% Argon 

Figure 2.48. A set of Gavin Scooters (photo i?Y Casey 
McKinlqy). 
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exploration planning and provide the means to 
support exploration in excess of 4 miles into the 
cave system and, more importantly, the means to 
return safely back to the entrance. 

Today's Gavin Scooter remains basically the 
same with minor improvements and modifications 
based on current material and battery technology. 
The current scooters are powered by a 500 watt 
, 65 lb thrust electric motor capable of moving 
a fully equipped WKPP cave diver through the 
water at 100-150 ft per minute. The scooters are 
powered by either lead acid or nickel-metal hydride 
(NiMH) rechargeable batteries. Current WKPP 
scooter protocol requires towing spare or "backup" 
scooters during deep dives into the cave system and 
planning appropriate team "bailout" procedures to 
tow both divers and equipment out of the cave, if 
necessary. In the case of long range exploration, the 
primary exploration team will tow, stage and use 
between 5-7 scooters each. 

Hafycon RB80 Rebreather - In addition to the 
scooter, the rebreather was another game changing 
piece of equipment developed in response to 
reaching the limit of open circuit exploration in 
Wakulla Springs during the late 1990s. The WK.Pp, 
using traditional open circuit scuba, had achieved 
2 mile penetrations into Wakulla Springs, but the 
amount of tanks and logistics required to transport 
that many tanks into and out of the cave became 
overwhelming. The WKPP decided it was time to 

develop and incorporate a tool that would safely 
extend the range but not require transporting and 
using massive amounts of tanks and breathing gas. 

The Halcyon RB80 rebreather is a semi-closed 
(SCR) design. The RB80 is not an electronic 
rebreather (CCR) where the breathing gas is 
mixed on the fly and monitored by the diver. The 
Halcyon unit was developed to be simple, reliable, 
and intuitive in terms of warning signs to the diver, 
allowing the diver to focus on the dive objectives. 
The Halcyon RB80 design requires an external gas 
supply - stage bottles of pre-mixed trimix - 10% 
oxygen and 85% helium for the in-cave portion of 
the dive and pre-staged decompression mixes for 
the ascent to the surface after the dive. The diver 
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carries stage tanks and "plugs" the tank/gas into 
the rebreather. 'W'hen switching between "in-cave" 
gas and "decompression" gas, the diver flushes the 
unit out during the switch procedure. Eight plus 
pounds of commercially available Sofnolime or 
Sodasorb® absorbent within the unit removes the 
carbon dioxide (C02) from the breathing loop on 
each breath and the gas injectors add a fresh portion 
of breathing gas from the supply tank before 
circulating back to the diver's lungs. Since expired 
gas is essentially recirculated and not vented into the 
water, rebreathers also keep the diver significantly 
warmer than traditional open circuit scuba. This is 
critical on long dives and during decompression. 

The Halcyon RB80 provides an 8:1 ratio 
compared to traditional open circuit scuba. For 
example, during the mid 1990s, it would take 4 
stage bottles (320 cubic feet) to round-trip the 
6,500 ft depot in Wakulla on open circuit scuba. 
C sing the RB80 today, it takes approximately 1/ 2 of 
a single stage bottle (40 cubic feet). The adjacent 
image further illustrates the gas leverage. The RB80 
configured with twin, yellow aluminum 40 cubic ft 
(cf: tanks is essentially equal to the 8 red aluminum 
80 cf tanks. This was a huge leap forward for the 
WKPP in terms of executing long-range cave 
exploration at depth. The Halcyon RB80 has been 
extremely reliable over the years, but planning for 
a possible failure and safe exit back to the entrance 
is critical for all team divers. The current exit 
plan involves pre-staging bailout tanks at depots 
throughout the cave. There are currently 30+ stage 
bottles in Wakulla and 8 stage bottles downstream 
Turner Sink. These bailout tanks are rotated out 
on a yearly basis. The primary dive teams also use 
massive dual 120 cf cylinders with the RB80 when 
operating at depth. This provides an additional 320 
cf of "bailout" gas in the event there is a problem 
with the RB80. Divers do not use this gas other 
than an emergency. 

As for time limitations on the RB80, the 
current design allows for a 10-13 hour maximum 
use before the C02 absorbent expires. The primary 
team also stages a #2 rebreather for decompression 
and switches into that unit for most of the 
decompression ascent. The support teams remove 
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the spent RB80 units to the surface after use. 

Exposure Suits - The \xl<PP team uses DCI 
TLS-350 (Diving Unlumited International, Inc., 
San Diego, CA) drysuits and Thinsulate™ C-400 
(3M, St. Paul, .MN) undergarments for all team 
divers. Water temperature within the cave systems 
of the Woodville Karst Plain averages 70 degrees 
Fahrenheit year round. The primary exploration 
team will also incorporate electrical heating shirts 
supplied by an external power source for extreme 
20+ hour exposures. Suits are appropriately 
equipped with overboard discharge valves for diver 
relief. The WKPP has a 17+ year history of using 
the DCI TLS-350 suit and it has proven extremely 
reliable. 

Lghting -Ligh ting has also evolved over the years 
from simple lead acid, halogen primary lighting to 

high power NiMH powered high intensity discharge 
(HID) and light-emitting diode (LED) lighting. The 
current exploration grade primary light is a NiMH 
battery powered Halcyon canister light, worn on 
the diver's right side waist strap with an 18 watt 
HID lighthead. The output is basically equivalent 
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to a 75-100 watt halogen lamp. NiNlH battery pack 
size varies between 13.5amp to 27amp, allowing for 
6.5 and 13 hours of lighting, respectively. Divers 
also carry a minimum of 2 backup LED powered 
emergency lights, with primary teams also carrying 
backup HID lightheads and battery packs. 

Diet & ~"'\!tttrition - Diet and nutrition planning 
has also evolved over the years, especially since 
2005 as the dive pro@es increased from 10-15 
hours to 20-25 hours. The Wl<PP consults directly 
with nutritional experts and trainers to develop pre
dive and in-water nutrition plans that balance carb 
loading, hydration, and liquid-solid food options. 
This has become increasingly challenging as the 
dive pro@es become longer and longer. Collapsible 
bottles, CamelBal(s, and custom made waterproof 
food transfer tubes have been employed and 
developed over the years to meet this challenge. 

Support Equipment - In addition to the planning 
and equipment necessary to support lengthy 
exploration dives, the importance and necessity of 
simple emergency support equipment cannot be 
overlooked. The surface team and team paramedic 

Figure 2.49. The electric heating shirt inside the DVI TLS-350 suit df)' sttit (photo by 
Casry McKinlqy). 
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manage the surface first aid equipment including 
portable oxygen kits, first aid kits, and defibulator. 
The in-water support team manages divers entering 
and exiting the cave system and ascending through 
multi-hour decompressions. These support divers 
are critical in that they are not only a communication 
link to the surface but also a resource to resolve 
problems, remove spent equipment, or deliver 
fresh equipment and supplies to the decompressing 
dive teams. One of the most important support 
pieces of equipment introduced over the years is 
the portable diver habitat. Not only do these basic 
structures provide relative comfort and a place to eat 
and talk but they also serve a more important role 
as an emergency management structure. An injured 
or unconscious diver can be removed quickly to one 
of these structures at various depths by the support 
team and the situation managed with a much better 
chance for successful resolution. In many cases, it 
is not practical to remove the injured diver to the 
surface and risk fatal decompression sickness. The 
problem must be managed as much as possible first 
in the habitat. Habitats vary in size from head and 
shoulder dry 150-300 gal troughs that are inverted, 
filled with air and positioned on the ceiling to 500 
gal containers with built in floors allowing room for 
3 divers to remain dry and out of the water. 

Summary 
Exploration, research, and a commitment to 

constantly improving the system is alive and well 
within the WKPP 2006 and 2007 were remarkable 
and memorable years for the team as clearing 
conditions within the cave systems allowed for 
extensive exploration, the connection of the Leon 
Sinks and Wakulla Cave systems, and a world record 
36,000 ft traverse from Turner Sink to Wakulla 
Springs on December 15, 2007. The future remains 
equally exciting and the entire team looks forward 
to the challenge of perhaps one day connecting 
these cave systems to the Gulf of Mexico more 
than 8 miles to the south. 

Figure 2.50. A NiMH powered HID light (photo by 
Casey McKinlqy). 
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CHROl\;OLOGY OF EXPLORATION IN THE WKP 

Chronology of Cave Exploration in the 
Woodville Karst Plain 

Casey McKinlqy and Mike Wisenbaker 

November 15, 1955-June 1, 1957: Wally Jenkins, 
Gary Salsman and other students from Florida 
State Cniversity conducted 450 cave dives in 
Wakulla Springs at depths of 200 to 250 feet/61 
to 76 meters and made penetrations from 200 
to 1,100 feet/61 to 335 meters. 

May 23, 1965: Ed Henderson, John Crotty, Bill 
Osgood (for whom Osgood Sink in the eastern 
portion of the Woodville Karst Plain is named) 
and Aubrey Morris penetrated McBrides 
Slough cave to 130 feet, labeling it a highly 
dangerous cave. In the 1970s, Bob Goodman, 
Kirby Sullivan and others explored a couple of 
thousand feet of passages in this small cave, just 
northeast of Wakulla Springs. 

July 23, 1965: Ed Henderson, John Crotty, Richard 
Bonde and Hayward Matthews explored Gopher 
Sinks (a.k.a. Oak Ridge Blue and Crystal Sink) 
cavern and two caves, one of which extended 
several hundred feet back. 

December 30, 1965: Walter Culley (now a local 
mortician for whom the cave is named), John 
Crotty, Ed Henderson and Russell Spencer 
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penetrated Culleys Cave (a.k.a. Gopher Hole) in 
the Apalachicola National Forest 170 feet and 
reached a maximum depth of 50 feet. This small 
cave now falls within the Leon Sinks Geological 
Area and is often confused with Gopher Sink, 
which is across the road on the east side of U.S. 

Highway 319. The U.S. Forest Service was told 
of this problem but still refer to Culleys Cave as 
Gopher Hole. Culleys does bear a resemblance 
to a giant gopher tortoise burrow 

October 31, 1971: The local caving diving duo of 
Bob Goodman and Kirby Sullivan made the 
first ever dive in Fish Hole Sink. 

November 1972: Dan Lenihan and Tex Chalkley 
made the first cave diving traverse in the 
Woodville Karst Plain when they connected 
Lower River Sink with Gpper River Sink. 

Winter 1972: Wayne Wilson was the first diver to 
discover Promise and Go-Between sinks. A 
narrow natural bridge separates the two sinks. 

Figure 2.51. Food transfer tube and CamelBack used 
for nutrition and Iydration on extended dives (photo by 
Casey McKinlqy). 
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January 4, 1973: Bob Goodman, Kirby Sullivan and 
Tex Chalkley swam upstream from Go-Between 
Sink and discovered Fern, Cream, Wood and 
Trench Sinks. 

January 11, 1973: Bob Goodman, Kirby Sullivan and 
Tex Chalkley swam upstream from Trench Sink 
and discovered a cypress-lined karst window 
that they named Venture. 

March 16, 1973: Bob Goodman, Kirby Sullivan and 
Tex Chalkley finned their way against the current 
in Venture Sink and wound up at Clearcut Sink, 
surrounded by a low-lying swampy area. 

March 23, 1974: Bob Goodman and Kirby Sullivan 
linked Chips Hole with Cals Cave of the Pipeline 
System. 

July 14, 1974: Court Smith, Billy Young and Paul 
DeLoach linked Lower River Sink to Whiskey 
Still (which they called Valhalla) Sink. 

July 18, 1974: Bob Goodman and Tex Chalkley used 
DPVs (Farallon scooters) for the first time in 
the Woodville Karst Plain. It was not until five 
years later, however, that DPVs became feasible 
for extending the range of cave explorations. 

August 3, 1974: Court Smith, Louis Holtzendorff, 
Dana Turner and Sheck Exley linked Whiskey 
Still Sink with the downstream karst windows 
of Ashee and Innisfree sinks. 

September 27, 1976: Bob Goodman and Kirby 
Sullivan dropped into Split Sink for a dive and 
ended up a few minutes later in Cheryl Sink 
(formerly called Tiny Sink by Sheck Exley), 
renamed in honor of the woman who later 
would become Goodman's wife. 

October 7,1976: Bob Goodman, Kirby Sullivan, Tex 
Chalkley and John Zurnrick entered Cheryl Sink 
and later surfaced in a small sink they named 
Circle Chasm. 

April 17, 1976: Bob Goodman and Knby Sullivan 
powered their way upstream in Cheryl Sink and 
discovered a gigantic room that d1ey dubbed the 

Black Abyss. 
May 1, 1977: Kirby Sullivan, Bob Goodman, Tex 

Chalkley and John Zurnrick once again dropped 
into Cheryl Sink and swam downstream; they 
passed through Circle Chasm, and emerged in 
Emerald Sink, which they described as possibly 
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the most beautiful sink in Florida. 
July 1, 1977: Bob Goodman and Kirby Sullivan 

linked Clearcut Sink with Malloy Memorial (or 
M.M.) named in dishonor of local cave diver 
Dale Malloy. The Fish Hole/Emerald tunnel 
runs under the sink but does not open into it. 

March 3, 1979: Kirby Sullivan and Bob Goodman 
discovered and dived a log-choked offset sink in 
a low swampy area of the Apalachicola National 
Forest. Bob called it Sullivan Sink as a tribute to 
Kirby. 

August 4, 1980: Court Smith, Louis Holtzendorff 
and Sheck Exley unwittingly discovered the 
connection between Upper River and Fish 
Hole sinks while swimming downstream from 
Promise Sink. 

September 13, 1980: After many seasons of 
protracted rains and poor visibility, Sheck Exley 
and Paul Deloach connected downstream 
Emerald with a line that they had placed 
upstream from Clearcut Sink. The next day the 
duo did the actual swim through between the 
two sinks. 

Fall 1980: Sheck Exley and Paul Deloach swam 
into the siphon of Promise Sink and ended 
up linking it to a line leading to the Fish Hole/ 
Upper River Sink tunnel. 

CHRONOLOGY OF EXPLORATION IN THE \X'KP 

April 1981: Sheck Exley and Bob Goodman 
predicted in a 1981 NSS News article, The 
Search for Wakulla, that Emerald Sink might be 
linked to Upper River Sink via the Fish Hole 
Conduit. They also predicted that Cheryl Sink 
might be tied into Sullivan and Big Dismal Sinks. 
The cave diving duo also believed that passages 
south of Innisfree Sink led to Indian Springs 
and ultimately to a connection with Wakulla 
Springs. 

1981: Sheck Exley, Paul Deloach, Clark Pitcairn, 
Mary Ellen Eckhoff and John Zwnrick used 
scooters to push huge sections of more than a 
mile in Big Dismal Sink, now the northernmost 
known opening into the Leon Sinks Cave 
System. 

November 18, 1984: Sheck Exley, Paul Deloach and 
John Zwnrick made the traverse from Promise 
to Fish Hole. 

June 1, 1985: Paul Deloach and John Zwnrick 
used Farallon scooters and four stage bottles 
to connect Fish Hole with Emerald. They used 
scooters on low power and had to swim the last 
1,800 feet/550 meters. 

October 1987: Charter members of what later 
would become the Woodville Karst Plain 
Project (WKPP) gathered for the fust time. 

Figure 2.52. A portable habitat within the Leon Sinks CalJe System (photo !:y David Rhea). 
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This group, which included Lamar English, 
Bill Gavin, Bill Main and Parker Turner, felt 
that Tallahassee and the Woodville Karst Plain 
were of such great significance that the group 
should focus on linking cave systems in this 
region. Parker Turner was the driving force that 
brought everyone together and began leading 
them toward achieving the group's lofty goals. 
Turner and Gavin solicited advice from Dr. 
Bill Hamilton, regarding adding helium to their 
mixes for deep dives. 

Winter 1987: Bill Stone and his L'.S. Deep Caving 
Team conducted the Wakulla Project, spending 
several months exploring and mapping Wakullas 
conduits. They also did some limited testing of 
the prototypical Cis-Lunar rebreathers. Their 
farthest penetration into Wakulla was just over 
4,000 feet/1220 meters. 

May 1988: Bill McFaden drowned 50 feet/15meters 
short of the entrance of Little Dismal Sink 
after experiencing a series of problems during 
the dive. Most of these difficulties stemmed 
from diving deep on air. After this tragedy, 
the founders of the WKPP established more 
stringent standards, one of which prohibited 
any deep dives on air. 

June 18, 1988: Bill Gavin, Lamar English, Bill 
Main and Parker Turner completed an 8,700 
foot/ 2,652 meter traverse from Sullivan Sink to 
Cheryl Sink. At the time of the dive, this traverse 
was a world's record. 

January 28, 1989: Sheck Exley made a world record 
dive (solo) in the Chips Hole Cave System in 
Wakulla County, Florida, by traveling 10,444 
feet/ 3,684 meters from the nearest air space. 

September 1, 1990: WKPP explorers began 
exploring the downstream tunnel of lnnisfree 
Sink (also called Clarks Sink). 

November 26,1990: The WKPP was granted official 
project status by the National Speleological 
Society. This meant the group began operating 
as a tax-exempt, non-profit organization. 

May 12, 1991 : WKPP explorers began exploring 
and documenting Indian Springs owned by the 
YMCA of Tallahassee. 

October 20, 1991: The Wl<PP began conducting 
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sanctioned explorations and studies in Wakulla 
Springs. They built on Salsman and Jenkins 
work as well as Stone's first Wakulla Project. 

November 17, 1991: Wl<PP founder Parker 
Turner drowned at Indian Springs when an 
underwater avalanche of silt completely buried 
the permanent line leading from the restriction 
separating the cave from the spring's twilight 
zone. Bill Gavin assumed the role of project 
director of the \VKPP 

December 1991: Mike Wisenbaker discovered 
another small sink that he dubbed Smokey'S 
Chimney and presumed that it dropped into the 
underwater conduit running between Clearcut 
and Venture Sink. In the 1970s, Bob Goodman 
mentioned in his logbook some chimneys in the 
Venture/ Clearcut conduit but apparently did 
not learn that one of them led to an opening to 
the surface. 

1991: Bill Gavin, charter member of the Wl<PP and 
L'.S. Navy Engineer developed the prototype 
for the Gavin Scooter used by the Wl<PP 
Since that time, the scooter has gone through 
a number of modifications and improvements. 
Now assembled by George Irvine, the scooters 
are engineered for depth, duration and 
dependability and have been instrumental in 
exploration efforts by the Wl<PP 

April 4, 1992: \x1<PP explorers Steve Irving and 
Tim Norkus did the first exploration dive in 
Turner Sink, named in honor of Parker. They 
had discovered this sink on aerial photos and 
topo maps and felt it might be a continuation 
of the Leon Sinks Cave System. Irving arranged 
access to the sink with a private landowner. 

April 5, 1992: Wl<PP explorers Steve Irving, 
Tim Norkus and Greg Knecht connected 
Darkwater Sink, an offset sink, with the line 
from downstream Innis free after traveling 
about 1,200 feet / 366 meters. A couple of 
weeks (April 19) later Sherwood Schile and 
Hoyt Schmitt made a dive there and were told 
by the landowner that Sheck Exley had visited 
the sink several years earlier and told her that the 
sinks caves did not go anywhere. Schile, on the 
other hand, discovered that Exley's line ended at 
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a restriction but the passage continued. 
April 25, 1992: \'VKPP explorers Steve Irving, 

Sherwood Schile and Tim Norkus entered 
Darkwater Sink and penetrated 866 feet/264 
meters, thus tying the passage in with the 
upstream line from Turner Sink. 

May 7, 1992: Mike Wisenbaker and Frank Richardson 
established the connection between Smokey's 
Chimney, marked by a large debris cone on 
the cave floor, and Venture Sink. In so doing, 
Richardson also discovered a side-tunnel just 
below Venture that led to a sink that he named 
Logjam. On May 14, Richardson returned 
and mapped two sinks, :Middle River Sink and 
Hidden River Chimney, between Upper River 
and Lower River Sinks. Wisenbaker had noted 
that although previous cave divers observed 
these sinks, the divers made no effort to name 
or complete surveys of them. 

Winter 1994: George Irvine assumed the role of 
project director of the WKPP He brought new 
vigor and ideas to the project and made the 
group and its accomplishments known to divers 

throughout the world. Jarrod Jablonski and 
Todd Kincaid establish a new ~orth American 
distance record at Manatee Springs with a 
10,800 feet/ 3,576 meters penetration into the 
upstream siphon 

December 30, 1994: WKPP explorers George Irvine 
and Casey McKinlay discover going passageway 
beyond the Wakulla Room in Indian Springs. 
Over the next year the \x1<PP would discover 
and survey almost one mile of new passageway 
in Indian Springs. 

:March-July 1995: WI<PP explorers George Irvine, 
Jarrod Jablonski, Bill Gavin and Casey :McKinlay 
discover and survey close to 5,000 feet/ 1,656 
meters of new passageway in upstream and 
downstream Sally Ward Spting. The team would 
also discover and survey several thousand feet of 
cave passageway in upstream Sally Ward Spring 
directly under Ken Kirton's property adjacent 
to Walrulla Springs State Park. The discovery 
and expert testimony by WI<PP explorers 
would prove pivotal in the state's efforts to 
curtail development and eventually purchase the 
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property to protect Sally Ward Spring. 
December 1995: The WI<PP negotiated access and 

began exploration of several sinks on the Ferrell 
Property l\T\X' of Wakulla Springs State Park. 

January 28, 1996: WI<PP explorers George Irvine, 
Brent Scarabin and Casey McKinlay at the 
request of the DEP travel over 4,000 feet/ 
1,325 meters downstream from Sullivan Sink in 
the Leon Sinks Geological area to verify source 

of tannic water intrusion. "Cpon reaching the 
junction with the tunnel suspected to connect 
to Big Dismal Sink the team discovers a wall of 
black water presumably from Fisher Creek Sink 
in the Geological area. 

~\lIay 1996: WI<PP explorers George Irvine, Jarrod 
Jablonski and Casey McKinlay connected 
Big Dismal Sink with the Leon Sinks Cave 
System when they reached the line in the Bitter 
End Tunnel leading from Cheryl Sink. This 
connection confirmed the system as the most 
extensive submerged cave in North America 
north of Mexico and placed it among the 30 
longest caves, wet or dry, in the eDited States. It 
may be the worlds longest underwater cave, but 
with average depths averaging anywhere from 
five to ten times deeper than the warm shallower 
systems in .Mexico's Yucatan peninsula, which 
hold the worlds longest caves, exploration 
efforts remained gradual. The depth factor 
alone complicated dive plans exponentially as 
compared to diving in shallower cave systems 
in other regions. 

Summer 1996: WI<PP explorers George Irvine, 
Jarrod Jablonski and Brent Scarabin reached, 
"vith open circuit scuba, 10,000 feet/3,048 
meters from the Wakulla Springs cave entrance, 
maintaining an average depth of 285 feet/ 87 
meters. 

"November 30, 1996: The WI<PP team of Rick 
Sankey and Brent Scarabin set a world 
penetration record of 14,104 feet/4,299 meters 
in the Chips Hole siphon in northern Wakulla 
County, Borida. The team added 3,165 feet/965 
meters of line to the legendary Sheck Exley's 
great effort of 1989. 

April 25, 1997: WI<PP explorers George Irvine, 
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Jarrod Jablonski and Brent Scarabin set a new 
penetration record of 11,000 feet/ 3,353 meters 
in Wakulla Springs using Halcyon semi-closed 
circuit rebreathers at an average depth of 285 
feet/ 87 meters. In addition to Gavin Scooters, 
the Halcyon rebreathers have allowed the team 
to make significant strides in increasing the 
range of exploration. 

June 28, 1998: WKPP explorers George Irvine, 
Jarrod Jablonski and Brent Scarabin broke 
the WKPP's world penetration record, earlier 
established in Chips Hole, by traveling 14,340 
feet/4,372 meters into Wakulla Springs 0-
Tunnel. 

July 24, 1998: \xl<PP explorers George Irvine, 
Jarrod Jablonski and Brent Scarabin traveled 
18,000 feet/ 5,500 meters in Wakulla Springs 
O-Tunnel. The massive conduit they explored 
appeared to be headed toward Spring Creek 
Springs on the edge of the Gulf of Mexico. 
They again used Halcyon rebreathers and spent 
about 15 hours of in-water decompression on 
this monumental dive. 

Winter 1998: Bill Stone and his C.S. Deep Cave 
Team worked several months on their Wakulla 
2 project at Wah.Lilla Springs using modified 
Cis-Lunar rebreathers and digital mapper to 
probe and record the caves in three dimensions. 
However, their maximum penetrations reached 
less than half as far as those done by the 
WI<PP 

May 29, 1999: \x1<PP explorers Ted Cole, George 
Irvine and Jarrod Jablonski, using conventional 
open circuit scuba, set a new world's record cave 
traverse of 14,000 feet/ 4,628 meters traveling 
from Big Dismal Sink in Leon County to Cheryl 
Sink in Wakulla County, Florida. They broke the 
traverse record, which covered a distance of 
10,700 feet/ 3,262 meters at a maximum depth 
of 100 feet / 30 meters, previously held by two 
British cave divers in the Three Counties System 
of northern England in 1991. The WI<PP 
trio also broke the previous ~orth American 
traverse record held by earlier WI<PP divers 
Parker Turner, Lamar English, Bill Gavin and 
Bill Main when they cruised 8,700 feet/ 2,652 
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meters from Sullivan Sink to Cheryl Sink in 
1988. 

May-July 2000: WI<PP explorers George Irvine and 
Jarrod Jablonski traveled to the far reaches of 
Wakulla's O-Tunnel, discovered P-Tunnel and 
explored and surveyed close to one mile of new 
cave passageway. The team broke the WI<PP's 
world penetration record with maximum 
penetration of 19,100 feet/6,325 meters from 
the Wakulla Springs basin. Visibility conditions 
in the cave are quite possibly the best in more 
than 10 years. 

June 2002: \,(KPP explorers George Irvine, 

Jarrod Jablonski and Casey :McKinlay added 
700feet/232 meters of surveyed passageway 
to downstream Turner Sink. The cave system 
continued to trend S-SW at an average depth of 
280 feet/ 93 meters. Dr. Todd Kincaid began 
flow and dye trace work in the northern part of 
the Leon Sinks Cave System. 

August 2002: Heavy rainfall in North Florida floods 
Leon Sink.s Cave System with tannic water and 
suspends survey and exploration operations. 

June 2003: Wl<PP divers transported, deployed and 
activated the cave radio transmission device at 
the B/C-Tunnel junction in Wakulla Springs. 
Surface teams located the signal and marked 
the well location. Several weeks later the first 
of three successful well installations would pave 
the way for live flow meter deployment. 

November 2003: Casey ~cKinlay assumed the role 
of Project Director of the WI<PP Priorities 
included physical connection of the Leon Sinl<::s, 
Chip's Hole and Wakulla Springs Cave Systems 
and leveraging team capabilities to facilitate 
research. \'\l<PP divers transported, deployed 
and configured the first of seven Falmouth 
Scientific flow meters in the Wakulla Springs 
Cave system. 

February 2004: \'V1<PP divers transported, deployed 
and configured the final flow meters in the 
Wakulla Springs Cave system. Successful well 
installations at B/ C, A/D and A/ K Tunnel 
junctions along ,vith successful deployment 
of all meters allows the Wakulla Springs Cave 
System to go "live" as it becomes the most 
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instrumented underwater cave system in the 
world. 

Summer 2004: WKPP divers Marc Singer and Dave 
Sweetin explored and connected Greyhound 
Sink on the Ferrell property to the upstream 
Turner Tunnel in the Leon Sinks cave system. 
Visibility in the cave system delayed the actual 
confirmation until June, 2006 when Casey 
McKinlay, Derek Bennett and Robert Bognar 
located the incoming tunnel on a dive upstream 
from Turner Sink. 

2003-2005: WKPP divers supported and facilitated 
Dr. Todd Kincaid and the State of Florida with 
several dye traces that linked the following karst 
features in the Woodville Karst Plain: 

Fisher Creek Sink to Emerald Sink 
Black Creek Sink to Emerald Sink 
Emerald Sink to Wakulla Spring 
Ames Sink to Indian and Wakulla Springs 

October 2005: WKPP explorers Casey McKinlay and 
Jarrod Jablonski extended the Chip's Hole Cave 
System to 16,500 feet/5,463 meters downstream 
from Cal's Cave. The team exceeded the 1996 
penetration of 14,104 feet/4,670 meters by Rick 
Sankey and Brent Scarabin. 

April 2006: After almost 6 years, dry conditions 
in North Florida presented the WKPP with 
numerous exploration opportunities in Wakulla 
Springs and Turner Sink as they push for the 
connection. 

May 20, 2006: WKPP explorers Casey McKinlay 
and Jarrod Jablonski explored the far reaches of 
Wakulla's P-Tunnel and discovered Q-Tunnel at 
17,000 feet/5,629 meters. The team explored 
and mapped 3,000 feet/ 993 meters of new cave 
passageway heading S-SW towards the Gulf of 
Mexico and possibly Spring Creek Spring. The 
dive exceeded 400 minutes at an average depth 
of 260 feet/ 86 meters requiring an additional 14 
hours of decompression. Maximum distance 
from the Wakulla Springs entrance now stands 
at 20,000 feet/6,623 meters. 

June 3, 2006: WKPP explorers Casey McKinlay, 
Jarrod Jablonski and David Rhea explored 
downstream from Turner Sink in the Leon 
Sinks Cave system. Conditions cleared for the 
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first time in 4 years as the WKPP pushed to 
close the distance between the Leon Sinks and 
Wakulla cave systems. The team explored and 
mapped 6,000 feet/ 1,987 meters of new cave 
passageway heading S-SE towards Wakulla 
Springs at an average depth of 270 feet/89 
meters. Direct line distance between the two 
cave systems is 15,000 feet/ 4,967 meters with 
the cave increasing in size, water velocity and 
depth. 

June 10, 2006: WKPP explorers Casey McKinlay 
and Jarrod Jablonski traveled 16,000 feet/5,298 
meters to Wakulla's P-Tunnel to evaluate and 
explore possible incoming tunnels to the north. 
The team discovered and explored 2,000 
feet/ 662 meters of new cave passageway heading 
W-SW that eventually looped back around and 
connected to downstream P-Tunnel. The team 
identified a possible incoming tunnel slightly 
north of the entrance to Q-Tunnel in addition 
to some unique surface features. Visibility in the 
far reaches of the cave system has deteriorated 
but the team makes the most of the opportunity. 
The dive exceeded 450 minutes at an average 
depth of 260 feet/86 meters requiring an 
additional 15 hours of decompression. 

July 1, 2006: WKPP explorers Casey McKinlay 
and Jarrod Jablonski continued the June 3, 
2006 downstream exploration from Turner 
Sink in the Leon Sinks Cave system. The team 
explored an additional 5,000 feet/1 ,525 meters 
of new cave passageway heading S-SE towards 
Wakulla Springs. Total distance from Turner 
Sink is 15,500 feet / 4,724 meters; closing in on 
Wakulla. 

September 2006: Water clarity continued to 
deteriorate in Wakulla Springs but the WKPP 
decided to press onward for the elusive 
connection. Leon Sinks water remained clear 
and the team decided to investigate the western 
side of the Wakulla system in an attempt to 
identify whether clear water was leaking in 
from the Leon Sinks system through a yet to 
be discovered tunnel. WKPP explorers Casey 
McKinlay and Jarrod Jablonski successfully 
executed 20+ hour dives on September 15 and 
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September 31 in search of clear water. The 
gamble paid off as the team discovered a clear 
water divide in the western bypass tunnel but 
not the specific source of the water. 

December 30, 2006: WKPP explorers Casey 
McKinlay and Jarrod Jablonski returned to 
the western bypass section of Wakulla Springs 
to investigate the possibility of a western 
tunnel channeling water to Wakulla. The team 
discovered a small tunnel with high flow and 
explored 2,500 feet/762 meters of new cave 
passageway trending due west. After more than 
17 years, this appeared to be the big break. 

May 5, 2007: WKPP explorers Casey McKinlay 
and Jarrod Jablonski returned to Wakulla 
and continued the exploration of the newly 
discovered "R-Tunnel" from December 30. The 
team explored and surveyed 6,000 feet/ 1,828 
meters of new cave passageway trending west 
and then north for a total distance from Wakulla 
Springs of 16,500 feet/5,029 meters. Distance 
to the limit of exploration from Leon Sinks is 
approximately 3,000 feet/914 meters straight
line. 

May 19,2007: The WKPP returned to Turner Sink 
in hopes of connecting the cave systems from 
the north. Unfortunately, despite executing 
a perfect dive plan and the biggest dive in the 
history of the WKPP, the cave system breaks 
down past 15,500 feet/4,724 meters. The 
exploration team of Casey McKinlay and 
Jarrod Jablonski returned to Turner Sink empty 
handed after 7.5 hours at depth followed by an 
additional 16 hours of decompression. 

June 23, 2007: Undeterred by the May 19 defeat at 
Turner Sink, the WKPP returned to Wakulla 
Springs. The exploration team of Casey 
McKinlay and Jarrod Jablonski returned to the 
end of R-Tunnel and continued the exploration 
N-NW towards Turner Sink. The team did not 
encounter a breakdown in the cave passageway 
and instead, the cave stayed large and continued 
its N -NW trend. The exploration team explored 
an additional 7,640 feet/2,328 meters of cave 
passageway for a record distance from Wakulla 
Springs of 23,810 feet/7,257 meters. Total dive 
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time exceeded 26 hours with 10 hours spent at 
260 feet/86 meters. 

July 28, 2007: The WKPP returned to Turner Sink 
in an effort to find the missing cave passageway 
and finally connect the systems. The exploration 
team of Casey McKinlay and Jarrod Jablonski 
traveled 11,100 feet/ 3,383 meters downstream 
from Turner Sink and explored a large side 
tunnel trending S-SW The tunnel opened up 
and the team explored and surveyed 1,100 
feet/335 meters of new cave passageway before 
connecting to the guideline from the June 23, 
2007 dive from Wakulla Springs. The cave 
systems were finally connected on July 28, 2007 
at 12:20pm. 

December 15, 2007: WKPP explorers Casey 
McKinlay and Jarrod Jablonski entered Turner 
Sink on Saturday afternoon at 2pm and traveled 
36,000 feet/ 10,972 meters downstream to 
Wakulla Springs. The team spent 6.5 hours 
traveling through the cave system followed 
by 13 hours of decompression at Wakulla 
Springs. The team surfaced Sunday morning 
to a large crowd of team members, citizens 
and government officials there to express their 
support of the WKPP and their efforts over 
the past 17 years to explore and protect the cave 
systems feeding water to the incredible natural 
and cultural resource that is Wakulla Springs. 

Future Plans: TheWKPP will continue its exploration 
south towards the Gulf of Mexico. 
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Cave Diving along the Suwannee River 
(Alachua, Gilchrist, Levy, Lafayette, Madison, and Suwannee Counties) 

Alachua (Mill Creek) Sink 

Jerry Murphy, NSS 33786 

Requirements 
Divers may be granted access to dive Mill Creek Sink under the following access policy. 
All divers shall: 

a. be a member of the National Speleological Society (NSS) and the NSS-Cave Diving Section (CDS); 
b. be "Full Cave Diver" certified; 
c. show proof of the Abe Davis Award or equivalent experience; 
d. have logged 3 cave dives to 150 feet with required decompression of 45 minutes or more; 
e. be certified to utilize breathing gases appropriate for depths beyond 130 feet fresh water (FFW) 

per NSS-CDS Standards and Procedures; 
f. have Divers Alert Network (DAN) diving accident insurance or equivalent; 
g. sign an NSS-CDS liability waiver on the day of diving; 
h. be accompanied on the dive by a Mill Creek Sink Management Committee (MCSMC) guide; 
i. be limited to dive teams of one guide and two divers; 
j. in order to dive the downstream tunnel, a diver shall have completed three dives in the upstream 

section. 

·Figure 2.53. Mill Creek Sink. Note the stairs on the opposite for divers 
to access the water (photo hy Beth Murphy) 

Directions 
(Alachua County) From Lake City, drive south 
on 1-75 to the CS 441 exit in Alachua. Turn left 
(east) on US 441 and go about a quarter mile to 
the Sonny's Bar-B-Q on the left side of the road. 
The sinkhole is just east of Sonny's and next to 
the road, but the property adjacent to Sonny's 
is privately owned. To access the NSS property, 
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go past the drive into Sonny's to the next turn 
out and make a u-turn onto US 441 heading back 
west. Look for a two-wheel track at the start of 
the tree-line that parallels US 441 for about a 
hundred yards and then turns into the woods. 
The entrance is gated and locked. Alachua Sink 
is approximately 30 minutes from the Lake City 
NSS Convention 
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Notes 
Mill Creek Sink is one of the National 
Speleological Society's Nature Preserves. This 
preserve is comprised of 8.8 acres and is managed 
by the Cave Diving Section of the NSS (NSS
CDS). The primary goal of the NSS-CDS is to 
allow continued access to Mill Creek Sink for 
cave diving and to protect this valuable resource 
so that future cave divers can visit and appreciate 
a cave in near pristine condition. 

Mill Creek Sink is located in the city of 
Alachua, Florida and was originally established 
by the NSS as the Alachua Sink Preserve on 
November 7, 1991. The Florida Geological 
Survey changed the name of the sink to 

minimize confusion between this and the 
Alachua Sink on Paynes Prairie, south of 
Gainesville. It was renamed after the creek that 

Figure 2.54. Divers in the upstream section of Mill 
Creek Sink cave system (photo by Steve Straatsma). 

ALACHUA SINK 

terminates at the swallet that lies to the north 
of the sinkhole. The property was donated by 
the Asgrow Florida Corporation, a division of 
the Cpjohn Company. John Kibler, a long time 
NSS-CDS member and Asgrow employee, 
was one of the driving forces behind the 
donation to the NSS. The NSS interest in the 
ownership of this property is primarily due to 
its significant value as a hydrological resource 
and to protect access to this site. 

Mill Creek Sink has very steep slopes that 
drop nearly 50 feet down to the water's edge. 
This sink is termed an off-set sink by cave divers; 
the sink does not directly overlay the primary 
water flow. The sink is about 200 feet from the 
main groundwater conduit. The cave extends 
approximately 2,000 feet in both an upstream 
and downstream direction and reaches depths 
of up to 227 feet. The upstream passage trends 
towards the east and the downstream trends to 

the south. 
The sink lies on the edge of a persistent 

topographical feature known as the Cody 
Escarpment. The cave lies within the Ocala 
Group limestone. The Ocala is typically a 
creamy white, soft, fossiliferous limestone. 
I t is comprised primarily of pelecypod, 
gastropod, and foram shells. The westward
facing escarpment is the erosional boundary 
between an upland plateau to the east and a 
karst plain to the west. The upland plateau, 
with elevations up to 190 feet mean sea level 
(YfSL), is known as the Hawthorne Plateau or 
the Northern Highlands and is composed of 
marine and deltaic sediments. Karst features 
are scarce on the plateaus due to the impervious 
clays of the Hawthorne Formation. Retreat of 
the escarpment has exposed the underlying 
limestone sediments of the karst plain to the 
west, which were reduced to their present 
topographically low level (less than 75 feet 
MSL) through solution action and modified by 
the higher sea level stands of the Pleistocene. 
Small short caves, solution pipes, and cenote
like sinkholes are common on the karst plain. 

Dye traces completed by the ~SS-CDS in 
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February of 1976 and 2006 revealed that ~ill 
Creek Sink is connected to Hornsby Spring, 
a straight line distance of six miles. Hornsby 
Spring is a tributary water source for the Santa 
Fe River. The Santa Fe River is designated as 
an "Outstanding Florida Waterway", which is 
the most prominent designation for a river in 
the State of Florida. The uniqueness of this 
hydrological relationship provides an upstream 
karst window to a sensitive water source, which 
is part of a major conduit feeding the Florida 
aquifer. 

The surface stream, comprised of Mill 
Creek and Townsend Branch, drains over 70 
square miles north of Mill Creek Sink. Mill 
Creek Sink is the only known local entrance 
that allows access to the underwater cave. 
There is a swallow hole located north of the 
main sinkhole, which provides an in-feeder of 
surface runoff into the system. 

Several species of plants exist in the 
floodplain and on the rim and rim slopes that 
are uncommon to the area. The site represents 
a southern refugium for some species that 
normally occur north of the area or west in the 
Florida Panhandle area. The floodplain may 
represent a pre-Columbian forest remnant, 
which has not been logged as such for one 
reason or another. Large cypress and water 
elm dominate the canopy in the low elevation. 
Dr. Dana Griffin of the University of Florida 
suggests that the water elms (Planera aquatica) 
girth measurements may be of champion tree 
dimensions. Out of range or uncommon plants 
occurring at the site are: Collinsonia canadensis 
(Horse Balm), Arisaema dracontinum (Green 
Dragon), Triadenum walteri (greater marsh 
St. ]ohnswort), Aristolochia serpentaria 
(Snakeroot), Thelypteris dentata (Downy
shield fern), and Onoclea sensibilis (Sensitive 

fern). 
Mill Creek Sink is home to soft-shell and 

snapping turtles. Alligators are occasionally 
seen. Bream and catfish are seen in the basin 
and catfish have been spotted throughout the 
cave system. Blind cave crayfish, the Pallid Cave 
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crayfish (Procambarus pallidus), the Florida 
Cave Amphipod (Crangonyx grandimanus), 
and the Hobb's Cave Amphipod (Crangonyx 
hobbsi) are also found in the cave and are 
"species of special concern" designated by 
the State of Florida. The Florida Committee 
on Rare and Endangered Biota of Florida has 
published the selected information for the 
State of Florida Game and Freshwater Fish 
Commission. This information supports and 
recommends protection of these and other 
related cave species. 

Figure 2.55. This photo is about 900 feet upstream where 
the passage drops to 180 feet and continues in a Imv side 
mount passage (photo by Steve Straatsmaj. 
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Alachua Sink Guide List as of March 2008 
Rob Anderson 386-454-3143 
Doug Chappell 904-614-1257 
Rick Crawford 386-935-0079 
Wayne Kinard 386-497-3876 (h) 
Bill Main 386-454-7132(h) 
Mark Messersmith 352-870-3000 
Jerry Murphy 386-454-0349(h) 
Frank Ohidy 508-740-7663 
Jeff Petersen 813-431-4060 

386-288-489 5( c) 
352-339-0361 (c) 

386-365-8569(c) 

randerson007@alltel.net 
dleechappell@aoLcom 

odincrawford@windstream.net 
wayne@amigosdivecenter.com 

hogarth@gru.net 
mm@gue.com 

jerry@diverite.com 
fno@windstream.net 

Jeffpetersen@us.pwc.com 
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Cathedral Canyon 

KellY Jessop, ~'\,JSS 40001 

Requirements 
NSS-CDS members are granted access to the property 
with completed waivers. Check in with Cathy J "esh, 
the property manager, at Dive Outpost and obtain 
the gate combination. Proof of 1 00 cave dives 
beyond the completion of full cave dive certification 
is required to dive the cave system. The diver must 

accompany someone with prior experience, have 
certification for appropriate breathing gas for depths 
beyond 130 feet, and provide proof of diving 
accident insurance. Before a diver can use a diver 

propulsion vehicle (DPV), they must have previously 
completed five swim dives. 

Directions 
(Suwannee County) From Lake City, take 1-75 north 
to 1-10 and go west to the Highway 90 exit west of 

Live Oak. The property is approximately three miles 
west of the 1-10/ Hwy 90 interchange and is about 
30 minutes from the Lake City NSS Convention. 

Notes 
Cathedral Canyon has an average depth of 165', and 
visibility of 20' or less that hides the enormity of the 

large passage. The property is fenced with a locked 
metal gate for entrance. 

Cathedral Canyon (also known as Gould sink) is 
property owned by the NSS-CDS that was donated 
by founding member Sheck Exle)~ who purchased 
the property in 1986. Ths undeveloped tract of land 
has a large variety of trees and plants which prevent 
the sink from being seen from the road. Cathedral 
Canyon is the furthest known entry into the Falmouth 
Cave System, which empties into the Suwannee River 
at Suwannee River State Park. Between the upstream 
Cathedral Canyon entrance and the downstream 
resurface point at Falmouth Sink, the cave system 
winds through several water-filled sinkholes on private 

property. 
Falmouth Sink is owned and operated as a small 

park by the Suwannee River Water Management 
District Falmouth has been listed in Ripley's Believe It 
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or Not as the World's smallest river as it surfaces from 
one sink, goes for 200 feet., and then disappears into 
another sink on its way to the Suwannee River. 

In the book Caverns Measureless to Man, Sheck 

Exley credits John Harper and Randy Hylton with the 
discovery of Cathedral Canyon in 1970. In an effort 
to extend their upstream penetration from Falmouth 
Spring, they located the well-hidden sinkhole entrance 
to Cathedral in the woods. The following is taken from 
their description of Cathedral Canyon: 

... parallel rock walls 40' apart and nearlY 300' 
kmg. The caf!Yon was as high as a 13 story building, 
making it easilY the largest single room ever discovered 
in Suwannee River Va/~ ... The water JVas so clear 
that after their exhaust bubbles had made an opening in 
the duckweed thf!Y could hok trp from a depth if 130' 
and see chum in the s~ above the limbs if overhanging 
oak. Because if the sinks unsurpassed combination 
if size and beauty, it was named Cathedral Ca"!Yon. 
Cathedral Canyon was unique in that it had a 

large central passage, but was a great distance from 
the Suwwanee River. During the period between 1971 

and 1990, exploration of downstream water-filled 
sinkholes linked Cathedral Canyon to Ellaville Sink 
within Suwannee River State Park. This exploration 
culminated with a solo dive penetration record of 

10,939 feet from upstream Cathedral Canyon by 
Sheck Exley on December 16th,1990. 

With water quality degraded by agriculture in the 
region, Cathedral Canyon lost much of its exploration 
appeal. With advancements in diving technolog)~ a 
determined team lead by Todd Leonard and Bjarne 
Knudson initiated a push to extend the upstream 
passage of Cathedral Canyon. In 2003, a series of 
dives commenced that advanced the end of the 

original exploration line through a team concept for 
exploration. On July 24th 2004 a push dive extended 
the exploration in upstream Cathedral Canyon to 
17,119 feet (Leonard, 2005). 

References 
Exley, Sheck, 1994. Cavern's Measureless to Man. 

Cave Books, St Louis, Mo. 
Leonard, Todd, 2005. Further from Daylight: 

Extending the Reach of Cathedral Canyon. 
Underwater Speleology, Volume 32, Number 5. 
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Cow Spring Cave System 

Michael Poucher, ~'JSS 29018 

Requirements 
Cow Springs is open to all National Speleological 
Society Cave Diving Section (NSS CDS) members 
at all levels of cave certification. The property 
manager is Cathy Lesh of the Dive Outpost (386-
123-4567). Liability waivers are required prior to 
diving Cow Spring. 

Directions 
(Suwannee County) Cow Springs is located just 
east of Luraville and is owned by the (NSS CDS). 
From the Lake City NSS Convention, driving 
time is approximately one hour. Take I-75 North 
to 1-10. Go west on 1-10 about 18 miles to the 
CR 129 exit at Live Oak. Take CR 129 south into 
Live Oak and bear right onto SR 51/CR136. Go 
one half mile and bear left on SR 51 and go south 
16 miles to Luraville. Turn left onto 180 Street 
(Luraville Road) toward Peacock Springs. The 
Dive Outpost is on your right about a quarter 
mile down the road. Check in there and get the 
combination to the gate. 

Notes 
The property south of, and adjoining Cow 
Spring was purchased by the NSS-CDS in 1997 

and became the second property owned by the 
Section. In 2004, the north half was purchased, 
giving the section full control of the access 
to the spring (Foote, 1997). The downstream 
section of Cow Springs is open for all levels and 
for teaching. The upstream is open for full cave 
certified divers and side mount instruction only. 
The site is gated. 

The downstream section of Cow Spring 
has seen heavy use by divers and students. A 
large entrance, shallow depths, a sandy floor, 
amazingly clear water and moderate flow to carry 
particulates away, makes Cow Spring an ideal 
training site for cavern and cave classes and is a 
popular beginning cave dive. 

The upstream is more challenging and open 
to full cave-trained divers only. The entrance 
restriction is very small and not easily negotiated 
in doubles. A second restriction may require some 
digging to successfully negotiate it in doubles. 
Once in, the upstream is extremely delicate and 
easily subject to damage. The walls and floor are 
covered in goethite formations and the clay banks 
are some of the most outstanding examples in 
Florida. The lower section is almost completely 
covered in black deposits of goethite. 

Cow Spring typically has very high flow 
and swimming upstream can be very arduous. 
However, pulling techniques are highly 

Figure 2.56. View of the entrance to Cow Spring. The trati to the water is on the lift. The 
bubbles in the foreground are from divers decompressing after a dive (photo I:y Michael Poucher). 
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discouraged to limit the damage done to the 
system. A ski rope is installed through the 
section with the highest flow to assist divers in 
negotiating that section of the cave. 

Exploration 
The downstream section of Cow Spring 

had been known for years and many divers 
had combed the basin looking for the elusive 
upstream passage. Finally, in summer of 1986, 
Lamar Hires got a tip from Don Landis about a 
possible source, bu t it was too small for him, or his 
buddy. Hopeful, but skeptical, Lamar contacted 
Wes Skiles and the two of them decided to check 
it out the next afternoon. 

They arrived the next day armed with side
mounted 72s, entered the water, and swam under 
the ledge were Don had described the entrance. 
Expecting an impossibly small entrance, they were 
delighted to find a crack, barely wide enough to 
enter with side mounts, about a body's length to 
a floor that appeared to turn to the right. Passing 
the restriction, they were greeted with a second 
restriction that required them to turn on their 
side to pass, and then a third that looked like 

COW SPRING 

"a mouth of some monster with jagged teeth" 

(Hires, 1997). 
Wes was able to pass through the last 

restriction with bottles on, but Lamar had to 
remove a tank to get through. Once in, they 
quickly emptied a reel and exited the cave. That 
same week, they were able to make two more 
dives and pushed the cave out to 1,000 feet to a 
pit that dropped deeper. 

They swam everything; they did not pull 
and grab the walls. Even though the flow was 
almost too much to swim against, the fragile 
beauty of the cave would not stand up to such 
invasive techniques. Once Woody Jasper joined 
the exploration, he installed a ski rope through 
the most delicate areas that he dubbed the "poor 
man's scooter". The entire exploration was done 
with side mounted 72s - up to four for each diver 
- and over 4,000 feet of passage was found. 

For years, Cow Spring remained a side mount 
cave, although a few hardy souls pushed their 
doubles through the entrance restrictions. The 
cave grew by another 2,000 feet during this time. 
In the early 90s, another entry into the system 
was found. Lamar was teaching at Cow and saw 

Figure 2.57. Diver negotiating the "Poor Man's Scooter" in upstream CatV Spring (photo 
ty Tom Hundlry). 
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a couple open water divers leaving the water. 
Some of the locals began asking them about the 
cave, and Lamar was astonished to hear them 
give a very good description of the upstream 
passage. 

Lamar introduced himself to the pair, Bob 
and Ed, and asked them to show him how they 
got in. They readily agreed and Bob took Lamar 
into a section of the sink that he knew well. To his 
surprise, Bob turned on his side and disappeared 
into a hole. Lamar followed and he was soon at 
the room beyond the entrance restrictions! This 
discovery ended the days of Cow as an exclusive 
side mount dive and opened the cave to those 
diving back mounted tanks as well. 

References 
Foote, Bill, 1997. CDS Purchases Cow Springs. 

Underwater Speleology, Volume 24, Number 1. 
Hires, Lamar, 1997. Cow Springs. Underwater 

Speleology, Volume 24, Number 1. 

Cow Springs Access Policy 
(from the NSSCDS website www.nsscds.org) 

Cow Springs is open to NSS-CDS divers for 
all levels of cave and cavern diving. The NSS
CDS has set minimum standards to enter this 
cave; however, each individual must evaluate 
their own skills and qualifications to dive the site. 
Cow Springs belongs to all NSS-CDS members 
and it is up to us to protect it. The upstream in 
particular is a very fragile and pristine site. Divers 
entering this system must be prepared to use the 
very best technique at all times, realizing that 
once damage is done, it is there forever. If we 
all do our part, it will be as beautiful and awe 
inspiring to future generations of cave divers as 
it is today. 

The Board of Directors for the NSS-CDS 
has established the following policies for the 
site: 
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1. Cow Springs is open for the use of NSS-CDS 
members only. An exception is made for 
students of NSS-CDS Instructors under the 
guidelines established below. 

2. A minimum of NSS-CDS Cavern certification 
or a recognized equivalent is required to dive. 
No open water diving or classes are allowed. 

3. Divers entering the upstream portion of Cow 
Springs must be NSS-CDS Full Cave certified 
or a recognized equivalent. 

4. Only NSS-CDS Instructors may use Cow 
Springs as a training site within the guidelines 
contained in this document. 

No training dives are to be conducted in the 
upstream section. Exceptions are made for 
sidemount classes only. Students at this level 
should already be proficient in buoyancy 
control and be able to exercise proper 
technique to avoid damaging the cave. 
Students should also be sufficiently aware of 
their own skill level to properly determine 
if they are prepared to enter a fragile site. 
Instructors are also charged with determining 
the skill level of their students and the 
appropriateness of using Cow Springs as a 
training site. 

5. The use of DPV's is expressly forbidden in all 
areas of Cow Springs. 

6. Parking is allowed in designated areas only. 
7. No camping is allowed on the property. 
8. Diving is at your own risk. 
9. All members of the dive team must sign in 

with one of the designated gatekeepers. 
10. All divers must sign a liability release prior to 

entering the site. 
11. The dive team is responsible for keeping the 

gate locked while diving and insuring that it is 
locked upon leaving to prevent unauthorized 
access or "piggybacking". 

12. Violators of this policy will be barred from 
future access to Cow Springs and any other 
NSS-CDS sites upon recommendation by 
the Cow Springs Property Manager. This 
action may be appealed to the CDS Board of 
Directors. Appeals must be made in writing 
to the Chairman. 
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Ginnie Springs - Devil's Eye 

Michael Poucher, ~\TSS 29018 

Requirements 
Ginnie Springs is a private campground/resort 
located about 10 miles west of High Springs along 
the Santa Fe River. There are two excellent dive 
sites accessible from the property. Ginnie Springs 
is a large cavern with the cave entrance grated off 
to prevent the untrained from entering. Visibility 
is over 100 feet and maximum depth is 60 feet. 
The Devil's Eye Cave System is composed of two 
entrances near the Santa Fe River known as the Eye 
and the Ear. There is over 20,000 feet of surveyed 
passage that averages 90 feet in depth. The park 
allows both open water diving and cave diving with 
the appropriate cavern, intro/ basic, and full cave 
certification. Diver propulsion vehicles (DPVs) 
are allowed at Devil's Eye. The fee for diving is 
$22 [according to Ginnie Springs website] for cave 
divers, $30 for open water divers. 

Directions 
(Gilchrist County) From Lake City, take 1-75 south 
to the CS 47 (exit 343) exit. Go south to Fort White 
and continue south on CS 47 to the intersection 
of CR 340. Go about two miles and look for the 
Ginnie Springs sign on the left and turn left on 
NE 60 Avenue. Ginnie Springs is about one mile 
up the road. Driving time from the Lake City NSS 
Convention is approximately 45 minutes. 

Ginnie Springs is a large cavern with a sandy 
gravel and rock floor. A large diameter guideline 
starts just inside the entrance and runs down to the 
grate. The back end of the cavern is grated off to 
prevent entrance to the cave system beyond. The 
cave is small and silty and was the site of several 
deaths in the 60s and 70s, which prompted the 
grating of the entrance. The park allows open 
water divers to go inside the cavern and this is an 
excellent place to get a taste of cave diving in a safe 
environment. 

Devil's Eye Cave System has two entrances, 
Devil's Eye and Devil's Ear. The eye is a circular 

Figure 2.58. The spring basin at Ginnie Springs (photo by Larry Green). 
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sink 20 feet deep and is just off the steps to the 
water. There is a small cave entrance on the north 
side that connects to the main passage about 100 
feet upstream of the Devils' Ear entrance. There is 
no line in the Devil's Eye, so a reel must be run. 

The Devil's Ear is located 100 feet further into 
the river from the Eye. Usually, it is just on the edge 
of the tannic water from the Santa Fe River. Looking 
up from the spring, you get some surrealistic effects 
from the mixing of the clear spring water and the 
dark tannic water. It's a favorite place for photos. 

The Ear is a large vertical fracture that starts in 
10 feet of water and is about 10 feet wide. There is 
a large log running the length of the fissure at 20 
feet and it is a good place to decompress. There are 
lanyards in place to clip off deco gas. The fissure 
drops to 50 feet and narrows to about three feet 
wide. The flow picks up considerably and it can be 
a challenge to your skills to get in gracefully. At the 
bottom of the fissure, the cave opens on the left 
into a room with a sandy gravel floor. The goldline 
starts on the floor another 30 feet up the passage. 

The entrance tunnel is large, 30 feet high and 
20 feet wide in places. About 400 feet in, you 
encounter the lips. This is a horizontal bedding 

GIK::\:IE SPRINGS 

plane and is only 2-3 feet high at the beginning 
and gradually widens to about ten feet high. At 
the back of the room is a restriction known as the 
Cornflakes. Unfortunately, traffic over the years 
has reduced the flakes to crumbs, but at one time 
the floor was covered with large flakes of black 
goethite formations and the restriction was barely 
enterable. In fact, at one time, the entire lips area 
was completely black and for many years, divers 
thought the system was walled out because of the 
difficulty spotting any leads in the black walls. 

Once past the Lips and the Cornflakes, 
The main line continues to the left and there 
is a jump on the right to the Bone Room. The 
two passages come together a few hundred feet 
later and it makes for a popular cu.-cuit. The gold 
line continues 3000 feet back to the Henkel 
Restriction. Beyond the Henkel, the passage gets 
smaller and siltier. Before the Henkel, there are a 
multitude of jumps and circuits to be done. 

History 
Prior to 1969, Devil's Eye was known as a 

relatively short cave that ended in the "Last Room", 
which is known today as the lips. On August 9, 

Figtlre 2.59. Looking out of the cavern at Ginnie Spring (photo by Tom Hundlry). 
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1969, John Harper was doing a relaxing dive with 
two relatively new divers, Carl Lovo and Max Reed, 
in the Last Room area. John began poking around 
in the areas where flow was emanating and was 
surprised to find an area where the flow seemed 
to be increasing. He made a mental note to come 
back and check it further and exited the cave. 

It was not until a year and a half later that he 
was able to return. On February 20, 1971, John 
returned with Paul Havins, who waited outside 
while John went through what was to become the 
Cornflake Restriction. After seeing that it went 
and there was no major silt problem,John signaled 
Paul with his light and they proceeded to explore 
about 450 feet of cave, stopping only because they 
ran out of guideline. 

While John wasn't advertising the new 
discovery, there was still talk of a find "as big as 
Hornsby". This prompted Dave Desautels to put 
a "tail" on John and Randy after they left the dive 
shop in Gainesville. The spy followed them to 

Devil's Ear and sat in a tree listening to their dive 
plan and was able to get enough information to 
figure out where the exploration was taking place. 

Sheck Exley and Tom Allen made the first 
dive to locate the area of new exploration. In 
December of 1971, Reggie Batten and Exley 
discovered the Bone Room passage by following 
it downstream to the Cornflakes. This became the 
preferred route for subsequent exploration, even 
though it was longer, because of its shallower 
depths and less silt. 

Meanwhile, John Harper, Paul Havins, Randy 
Hylton, and Jim Lockwood were able to extend 
the exploration of Devil's Eye to 2,085 feet of 
penetration. At that time, it was the longest cave 
penetration in the United States, but because not 
all Florida underwater caves were surveyed at that 
time, many believed Madison, Litde River, and 
Peacock were longer. 

With this assumption in mind, Chuck Stevens 
and Exley, believing Devil's Eye was shorter than 
Madison or Little River, thought it would be an 
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easy dive to add line. It proved to be more difficult 
than they thought and on April 12, 1972, they 
reached the end of John Harpers line and were 
able to add 200 feet of line, ending in the Mud 
Dome Room, where, for the second time, Devil's 
Eye was once again walled out at 2,285 feet. 

The rest of 1973 was spent checking the 
numerous side leads in the system. One of the first 
significant discoveries was the Sea Biscuit Tunnel, 
which is now the main route into the cave. Charlie 
Sturdivant and Sheck Exley began exploring as they 
exited from a dive up the main line on October 
31, 1972. It was connected at the Maple Leaf in 
November 1972 by Tom Mount, Zidi Mount, Jim 
Nangle, and Exley. On the way out, Tom noticed 
a promising side passage on the right and made 
Sheck promise to save it until he was able to come 
back up from Miami the following month. 

Returning in December as planned, Tom 
Mount and Jim Nangle laid several hundred 
feet of line into what is now known as Hill 400. 
Subsequent dives by Sheck, Tom, Dutch Vande 
Noord, and Jim Nangle resulted in the exploration 
of the Beetle Tunnel for another 300 feet and the 
discovery of the tunnel to July Spring. 

By 1979, the system had grown to close to 
12,000 of surveyed passage and today it is over 
23,000 feet of passage. The Devils' Eye is arguably 
one of the most popular and heavily dove systems 
in the United States, if not the world. Exploration 
is still ongoing, although it is now primarily side 
mount leads. Still, you never know when an old 
system may offer up another surprise! 

References 
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H art Springs - Black Lagoon Cave System 

Wes Skiles, SSS 20850 

Requirements 
All guest divers shall hold these tnlmmum 
credentials: 

1. Cave Diver Rating ("Full" Cave) or higher. 
2. DAl'\l insurance or equivalent. 
3. Recognized cave diving experience award 

(100+ cave dives) or equivalent experience. 

All guest divers shall follow these general rules: 
1. All Guest Divers must complete the 

approved Hart Springs General Release 
and Waiver of Liability Agreement for 
each diving day. 

2. All Guest Divers must be accompanied by 
an approved, Active Guide on all dives. 

3. Dive teams will be limited to two Guest 
Divers with one Guide; one additional diver 
may accompany if they are experienced 
with the cave system 

4. Guides will have an emergency procedures 
and contacts list. 

5. Guides will assure that proper check
in/ check-out procedures are adhered to 

and check necessary diver credentials. In 
addition to the General Release and Waiver 
or Liability Agreement, a Statement of 
C nderstanding/ Acknowledgement of 
Rules and Responsibilities will also be 
completed by Guest Divers, and Credentials 
Confirmation completed by the Guide. 

6. Guides reserve the right to deny access to 

individuals or terminate dive activities as 
needed; guides will have final judgment 
and discretion. Guest Divers also have the 
right to terminate any dive at any time. 

7. All divers will enter and leave the cave 
together, with the exception of in-water 
decompression. The Guide will make sure 
that all Guest Divers have left the Black 
Lagoon site area after diving activities are 
complete. 

8. Park Manager/ Ranger will have authority 
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over Guides; Exception would be immediate 
safety issues within the cave. 

9. Divers must check into park during regular 
park hours to begin dive, or follow any other 
check-in procedures that may be established 
by Hart Springs Park management. 

10. Divers will display appropriate activity 
tag or device on vehicle during diving 
activities. 

11. All guides are requested to leave a written 
dive plan on the dash of their vehicle in 
a visible place. This plan should outline 
approximate entry/exit times and direction 
of travel. This will prevent undue concern 
on the part of the park staff. 

12. The Guides Committee will maintain a 
system for the reporting of any incidents 
in which diver safety may have been 
compromised or that violate procedures, 
and all incidents will be reviewed 
by the Advisory Board and Guides 
Committee, with action taken as and when 
appropriate. 

Directions 
(Gilchrist County) From Lake City take SR 47 
south 35 miles and turn right (west) onto CR 232. 
At US 129 turn left (south) and travel two miles. 
Re-join CR 232. At this point there should be 
a sign for Hart Springs. Additional signs lead to 
the site. Hart Springs is approximately one hour 
from the Lake City NSS Convention. 

Notes 
Additional specific rules for diving at Hart 
Springs include: 

1. Guides will restrict guest diver dives to the 
gold line. Only after completing 5 dives 
upstream and 5 dives downstream, shall 
a guest diver be taken on dives off of the 
main line. Initial dives by guest divers will be 
completed upstream of the Black Lagoon. 

2. 0Jo diver training will be conducted within 
the Hart Springs Cave System. 

3. No diver propulsion vehicles (DPV's) will 
be used by Guest Divers. 
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4. No scooter dives shall be made by Guides 
unless approved by the Head Guide and the 
Diving Advisory Board. 

5. No stage dives shall be planned for guest 
divers. Divers may carry stage bottles for 
contingency purposes on dives conducted 
downstream of the Black Lagoon. The 
stages should be considered "safety 
bottles". 

6. Given the vertical nature of the Hart Springs 
cave system, side-mount configuration 
should be discouraged to help preserve the 
cave. 

7. Rebreather divers will follow the rules listed 
below: 
a. All Guides wishing to guide divers using 

rebreathers shall be certified rebreather 
Instructors. 

b. There will be no "mixed teams" of 
rebreather and open circuit divers. 

c. Guest divers wishing to dive rebreathers 
in Hart Springs must have completed a 
minimum of 50 cave dives in other systems 
before diving at Hart Springs. 

d. No experimental rebreathers are allowed at 
Hart Springs. 

e. Bailout will be agreed upon by the team; the 
Guide will have the final say on the plan. 

8. No cameras or other extraneous equipment 
shall be carried into parts of the cave that 
the guest diver has not previously been 
guided through a minimum of two times 
with the same guide. 

The Discovery of a Lifetime 
In the mid eighties a small group of local cave 

divers opened up one of North Florida's most 
beautiful and significant caves. The core team 
was Mark Long, Tom Morris, Woody Jasper, Ron 
Simmons, Lamar Hires, and myself (Wes Skiles) . 
Each member of this eclectic group bought 
their own unique set of talents and interest 
to the team. Together, we would ultimately 
discover and explore many of North Florida's 
notable cave systems. Over a stretch of three 
years, we managed to explore and survey over 
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200,000 feet of virgin underwater cave passages 
in our collective back yards. Hart Springs, along 
the banks of the Suwannee River in Gilchrist 
County, would stand above all the rest as the 
most beautiful, sporting, and extensive caves our 
team had ever explored. 

Our first encounters with Hart Springs were 
humbling, to say the least. With first-magnitude 
flow exiting the only known entrance, our initial 
attempts to enter the cave were thwarted. A small 
entrance chamber connected to a very narrow 
fissure, impossible to negotiate with double tanks 
mounted on the back. Attempting to remove 
our tanks and push through the fissure proved 
futile. The only hope was to wait for a rising river 
which would create enough hydrostatic pressure 
to reduce the flow. On December 14, 1986 that 
opportunity arrived. Jasper, Morris, Hires, and 
I managed to crack the entrance. Still a stiff 
challenge, we managed to remove our double 
104s and push our way through fissure and into 
booming, beautiful passage. There was a surprise 
waiting. We were not the first divers to achieve 
the feat. We have never discovered who was first, 
but Sheck Exley speculated that it was most likely 
Lewis Holzendorf. 

Laying new survey line, we proceeded to 
navigate a maze of possibilities. It became 
obvious early in our exploration that whoever 
had entered this cave before made only one 
dive. Our first dive lasted 90 minutes at 80 feet 
in depth. We laid 800 feet of line in a nice size, 
classic half-moon shaped phreatic tunnel. 

After gaining official permission from 
Gilchrist County to explore the cave, the gang 
returned more frequently. Significant challenges 
persisted. Subsequent dives seemed to be 
challenged by Murphy's Law; however, the flow 
remained the biggest obstacle. Attempts to drop 
stage bottles down the entrance fissure are now 
comical memories. I really thought a heavy steel 
bottle would sink through the entrance fissure, 
yet I witnessed this tank being shot like a missile 
upward towards my buddies above. On the same 
dive both :Morris and I made a near fatal mistake 
when, on our way out, we tried to exit the shaft 
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above the fissure head first. In a fraction of a 
second, we were both violently carried upward. 
One of my hoses caught on an outcrop of rock 
and was immediately cut in half. Our masks 
were ripped from our faces, and our regulators 
were free-flowing at full force. Tom and I were 
blind, loosing gas at an alarming rate, and were 
hopelessly entangled. It took all of our focus and 
calm to extract ourselves from this predicament. 
Once at the surface we agreed to not repeat 
another attempt until flow conditions were right. 
We also, from that point on, always exited the 
cave as if we were rock climbing upside down. It 
proved to be an excellent technique that allowed 
for a controlled ascent in what was quickly 
becoming a very challenging cave. 

The Big Discovery 
Two weeks later, during the Christmas and 

New Year Holiday of 1986-1987, Ron Simmons 
was down on his annual Christmas visit with 
Skiles. The river was near flood stage and we 
decided it was time to give Hart Springs another 
shot. Conditions this time were near perfect. 
Black water covered the spring vent, but clear 
water awaited us in the cavern below. We easily 
negotiated the shaft for the first time during the 
exploration of this cave, and we were loaded 
with several reels of line. Eight hundred feet into 
the cave the line from our mystery explorers took 
a wrong turn into what I immediately identified 
as an offshoot from the principle flow. A few 
feet later that line ended in a cul-de-sac. After a 
few minutes of poking around, we reestablished 
our connection with the main flow in the cave. It 
was at this point that the cave changed character. 
We left the beautiful half-moon shaped phreatic 
tunnels controlled by bedding planes and entered 
an entirely different type of passage controlled 
by vertical fissures. The cave became a maze 
of parallel possibilities, each passage carrying 
significant flow. We picked our way through 
several hundred feet of this maze, and entered 
a stretch where the fissures gave way to classic 
borehole. It was beautiful. The water was very 
clear, with a slight green tinge, and the cave had 
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a feel of unlimited possibilities. It reminded me 
of a larger, and more complex, version of Little 
River Cave, with some of the Peacock Cave 
System thrown in for good measure. 

At this point in the dive, Ron indicated that he 
was running low on air and wanted to call the dive. 
Knowing that he used most of his air fighting the 
formidable flow throughout the cave I signaled 
for a little bit more. It proved to be both a good 
and bad call. About a hundred feet further and 
1,190 feet from the main entrance, we entered 
a room with a dramatic contrast. Streaming into 
the top of the room was cool, black water. Ahead, 
the crystal-clear water continued. I knew this was 
our cue to turn around, but I had to take just a 
moment to ascend into the shaft where the black 
water entered the cave. Ron remained below as 
I ran our line upward through a tight series of 
offset fissures. At twenty feet of depth, I was 
awarded with what I hoped to find, a clear shot 
to the surface. 

We had discovered Black Lagoon, but 
more importantly, a bypass to the horrors of 
negotiating the main Hart Springs entrance. 
By the time I rejoined Ron, he had a "let's get 
the hell out of this place" look in his eyes. We 
managed to quickly and efficiently survey and exit 
the cave. In retrospect, I had wrongly assumed 
that Ron was breathing hard just because of 
exerting against the flow. He drained his tanks 
and ended up breathing off of my gas to finish 
decompression. 

This experience was an important lesson for 
both of us; however, this lesson ultimately did 
not stick with Ron. Ron commonly retold the 
story of our discovery of Black Lagoon on that 
chilly December day. It was in his estimation, the 
most exciting and significant exploration cave 
dive of his career. Ron Simmons drowned on 
February 13, 2007. He failed to reserve two thirds 
of his gas to exit a cave that he was exploring and 
mapping on the Suwannee River. 

The discovery of the Black Lagoon would 
prove critical to the successful exploration of this 
grand cave system. After our dive we wondered 
where the sink was swamp on the surface over the 
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cave. The day following our discovery, Ron and 
I returned to go sink hunting. We discovered a 
great number of water-filled ponds in the swamp 
ponds which all look the same. It was not until 
almost dark that we found an ominous-looking, 
cypress knee-lined, black hole that bellowed 
steam into the eerie grey of the cold afternoon 
light. By the time we found it, we had no real idea 
of what road was closest to the site. Furthermore, 
it became clear we would still have our challenges 
getting into the Hart System through this sink 
in the middle of a cypress swamp. Our original 
difficulty with the flow at the spring was now 
replaced with a quarter mile hike with our gear. 
We marked a decent path parallel to an ebb and 
flow slough and prepared for the next phase. 

The Grand Passage 
Worried he would miss a major scoop, Ron 

talked me into diving again the next day just before 
his trip back home to Charlottesville, Virginia. 
Entering the Black Lagoon, we discovered that 
the water was far colder than we hoped, and as 
black as water can get. We bumped and ground 
our way into the unknown hoping we would find 
the line that I had tied off below. At 40 feet deep 
the water cleared enough to indeed find my line, 
and the way down into the cave. The final 25 feet 
through the fissures was tighter and smaller than 
I remembered. We fell out of the ceiling into the 
cave room and we were greeted with water that 
felt like it was ninety degrees. The water upstream 
was clearer than anything we had thus far seen. 
We were in virgin cave with unlimited visibility. 
After taking precautions to make sure that there 
would be no way we would miss the little crack in 
the ceiling and accidentally wander downstream, 
we were on our way. 

We tied off and left what appeared to be a 
grand junction room with five possible ways to go. 
We pointed our noses into the flow and picked our 
way through a complex series of interconnected 
and parallel fractures. Each fracture was wide 
enough to swim comfortably, but none were 
like a main tunnel. The floors were coated in 
the most amazing concentrations of goethite I 
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had ever seen. The place was nothing short of 
amazing, and a cave diver's dream. We picked 
our way through three hundred and fifty feet of 
fissures and the parallel tunnels gave way to one 
large vertical fissure that shortly intersected with 
another room. As a rule we limited ourselves to 
laying 400 feet of line per dive. This rule served 
multiple purposes; the most being how much 
line can you accurately survey on a given dive. 
We had long ago learned that any line more than 
400 feet was prone to errors in the survey, or 
worse, incomplete surveys. The second reason 
was more about practical enjoyment. We did not 
enjoy laying any more any more 400 feet of line. 
By limiting ourselves to 400 feet of exploration 
per dive, some survey was always completed on 
each dive. This up-to-date data would help guide 
our future exploration efforts. 

With the tunnel size in this room suddenly 
jumping to ten times the size of most everything 
we had seen so far, we risked a short swim 
upstream to peer at what waited. I'll never forget 
my first view of the Grand Passage as long as I 
live. Most of the time cave divers stop exploring 
a passage because they have hit some kind of 
obstacle. Rare are the days that a cave diver stops 
exploring at the beginning of one of the finest, 
most beautiful passages ever seen. 

The lure to return to the Grand Passage was 
too much for me to resist. The system was my 
baby, and I was excited to share it with the others 
that had done the same for me in other systems 
over the years. Two of the guys who took me 
under their wings when I was a cave diver of 
just sixteen years of age were Paul Deloach, and 
Sheck Exley. It was Paul Deloach that took me 
on my first true big boy dive, and Sheck had over 
the years taught me how to explore, survey, and 
map caves. I felt it was only right that I shared 
with them what waited in Hart. 

I told both Sheck and Deloach what Sheck 
had said to me on multiple occasions: "Okay, 
I'm going to take you some place really cool, 
but you can't tell no one, and you can't come 
back alone and scoop me." The latter point was 
an insult to Sheck and Paul and should have, in 
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Figure 2.60. Tom Morris in a fissure within Hart Springs (photo I?Y IPes Skiles). 
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retrospect, gone unsaid. Both were among the 
most honorable explorers to ever pursue the 
sport of cave diving. They certainly did not need 
to scoop anyone. 

On January 1, 1987, Sheck, Paul and I 
returned to Black Lagoon for the fourth major 
push dive. 400 feet upstream we tied off to 
the end of the Simons, Skiles line and forged 
upstream. What we did not know at the time 
was that the flow, which up to this point had 
been divided into many parallel passages, was 
concentrated into a single tunnel. This made the 
Black Lagoon bit unusual from other caves that 
do just the opposite - a big tunnel divides into 
many smaller tunnels. In the Grand Passage the 
flow was so strong that pull and glide was our 
only option. It was the first cave passage I had 
ever seen with absolutely no silt on the floor. For 
hundreds of feet the passage is so clean that it 
looks like the cave has a full time sweeper crew 
taking care of the cave. When we had laid 400 
feet, I meekly attempted to call the dive, only 
to be greeted by Paul holding out another full 
reel of knotted line. I relented on my policy and 
we were off for another mind boggling romp 
through this wonderland. Just when I thought 
the Grand Passage would continue forever, we 
came to the base of The Hill, where once again 
the geology changed along with the character of 
the cave. All now at thirds, we called the dive and 
began our survey and exit. 

Over the next three months a rotating cast 
of superb exploration cave divers joined me on 
individual dives as we racked up thousands of feet 
of new survey. Parker Turner, Mary Ellen Echoff, 
Bill Main,Jim Taylor, Fred Davis and Rob Parker 
are just a few by name. The main cast, however, 
continued to be the core team of Woody Jasper, 
Mark Long, Ron Simmons and Lamar Hires. 
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During the summer of 1987 we began to truly get 
a sense of the braided, maze-like nature of the 
downstream Black Lagoon system. Ultimately, 
we would discover four parallel passages that 
traversed from five hundred feet upstream of 
Black Lagoon all the way downstream to Hart 
Spring. The cave revealed its true secrets during 
these dives. Formed within the upper unit of the 
Ocala Limestone, this particular area of Eocene 
limestone is rich in mega fauna fossils. Every dive 
revealed new discoveries including enormous 
Carcharodon shark teeth, archaecete whales, and 
Dugong bones all embedded in the cave wall, 
and ancient crocodiles, mastodon, and alligator 
fossils strewn in the sediment on the floor. 

During the fall and winter of 1987 Mark 
Long, Woody Jasper, and Lamar Hires began 
a series of major push dive upstream. Several 
thousand feet upstream of Black Lagoon we 
discovered a new series of three sinkholes, none 
of which would allow divers access to the surface 
despite our best efforts. Just beyond the sinks the 
cave split into two major tributaries. The water 
in the eastern source was cobalt blue, while 
the southeast source contained greenish water 
indicative of surface influence. At the mouth of 
each tributary we found new fossil deposits. In 
the entrance to the eastern source we found a 
large portion of a Dugong skeleton, and in the 
southeastern source we found a treasure trove of 
Great White Shark teeth. These unique passages 
would from that point on become known as the 
Great White Passage and the Dugong Tunnel. 
Ultimately, Mark Long and I would push both of 
the main tributaries more than 3,400 feet from 
the Black Lagoon. Currently, the survey of the 
Hart Spring-Black Lagoon Cave System stands 
at 22,721 feet. Perhaps in time it will reveal even 
more fantastic discoveries. 
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Lafayette Blue Cave (Green Sink Cave) 

KellY Jessop, NSS 40001 

Requirements 
Lafayette Blue is a shallow system with depths to 
60 feet. Full Cave certification is required to dive 
the cave system. Access to the park for visiting is 
8:00 am to sundown. Fees are $4 per vehicle and 
$10 for cave diving. No solo diving or dpv's are 
allowed in the park. 

Directions 
(Lafayette County) From Lake City NSS 
Convention, driving time is approximately one 
hour. Take 1-75 North to 1-10. Go west on 1-10 
about 18 miles to the CR 129 exit at Live Oak. 
Take SR 129 south into Live Oak and bear right 
onto SR 51/CR136. Go one half mile and bear 
left on SR 51 and go south 21 miles to Mayo. 
Turn right onto US 27 and Lafayette Blue Spring 
is located 7 miles northwest of Mayo on the west 
side of the Suwannee River. From Mayo, drive 
northwest on 1.)S 27 for 4.3 miles Turn right on 
CR 292 and continue for 2.1 miles. Turn east on 
Blue Springs Road and go 0.2 miles to the park 
entrance. 

Notes 
Access to Lafayette Blue is also available at Kitty 
Sink by contacting Bill Rennaker at the Cave 
Excursions dive shop. He is located five miles 
north of Mayo on SR 51 in Luraville. The phone 
number is 386-776-2299. 

Lafayette Blue is a magnitude one spring that 
discharges up to 168 million gallons of water a 
day into the Suwannee River. It is surrounded by 
Lafayette Blue Springs State Park. The State Park 
features 200 acres situated in the Gulf coastal 
lowlands has two picnic pavilions, boardwalk 
paths to the spring, a boat ramp with a canoe 
rack, 24 primitive camp sites with electricity; plus 
the park supports fishing and cave diving. 

Lafayette Blue Spring discharges into the 
Suwannee River in a 300 foot spring run that 

flows under a natural bridge on its way to the 
river. Visitors, when looking at the spring head 
basin, will not see the typical crystal blue clear 
water because the water has some tannins, but it 
retains the cool water temperature of 72 degrees 
F typical of Florida's springs. In the Park there 
are two sinks called Snake and Green that fall in a 
linear path. These sinks have a unique feature of 
having a resurgence and insurgence, with water 
flow from each flowing at least 100 feet before 
returning underground. 

The area that forms Lafayette Blue Springs 
extends well outside the Park boundaries, with the 
spring passages going in a southwesterly direction. 
In this area, limestone is close to the surface, with 
clay or sand overlying it. Geologically, this area 
is described as being layers of undifferentiated 
sands and sandy clays, the Ocala Group 
Undifferentiated, Dolomite Lithofacies, and 
Undifferentiated Carbonate Facies in descending 
order. A unique characteristic is this cave system 
has 23 sink holes, as noted on the map. 

The Park offers a variety of things for the 
visitor to enjoy. Since springs played an important 
role in the native inhabitant's life, there is evidence 
of a prehistoric camp site within the park of the 
Weeden Island culture. The park has a variety 
of upland mixed forest with a predominance 
of oaks and pines, as well as threatened Florida 
Mountain mint found in different areas within 
the park. There is a variety of wildlife for the 
visitor with an interest in birding or observing 
other wildlife such as turtles, beavers, or the 
occasional Suwannee bass seen swimming in the 
spring. 

History 
The Lafayette Blue Cave system, also known 

as Green Sink Cave system, has been mapped in 
excess of 12,000 feet during several time periods. 
Lafayette Blue has never been a popular Cave 
system due to visibility which averages only 20 
feet, but it is noted to have large passages and 
multiple sinks. Initial exploration of this Cave 
system was noted by Sheck Exley and Chuck 
Stevens in early 1971, who explored beyond 
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Green Sink to Stephens 1,2, and 3. During June 
of 1971, they surveyed the area they explored 
and developed a method called the "dual base 
line method" due to the poor visibility. 

In October 1977, interest in Lafayette Blue 
was rekindled. Sheck Exley noted on October 2. 
1977 that he and Dale Sweet entered at Stephens 
1, explored upstream, and encountered Sweet 
Sink (named after Dale) and Kitty Sink (named 
after Dale's wife). Having run out of exploration 
line, they returned later in the day entering in at 
Kitty Sink, explored upstream past Trap Sink, 
and also explored two small side-by-side offset 
sinks called the Nostrils. On October 15, 1977, 
Steve Forman, Paul DeLoach, and Doug Clark 
laid over 1,000 feet of line from Sheck's ending 
point upstream; they also laid line downstream 
toward Goodman Sink. On October 16, 1977, 
Steve Forman, Paul Deloach, Doug Clark, and 
Wes Skiles laid another 500 feet of line. Upon 
Sheck's return from an out of town trip, he was 
surprised to see the line that was laid. Sheck 
continued upstream exploration and named the 
next sink he encountered Vengeance Sink. 

LAFAYETTE BLTjE 

Initial exploration of the Slimy Slough tunnel 
was started by Sheck Exley and Wes Skiles in 
the summer of 1979, but they were stopped at 
a restriction around 1,000 feet. About 1980, Wes 
Skiles and Clark Pitcairn returned to push this 
tunnel out to 3,900 feet. In e-mail correspondence 
of February 2008, Wes described part of the 
Slimy Slough passage: 

It is the single largest flowing fn'butary in the 
Green Sink Cave system and likelY represents 
over a third of its total flow. There seems to 
be periods when the slime (some kind of stt!fttr 
reducing bacteria most likelY) blooms. It's actuallY 
quite bizarre. It seems to occur onlY in isolated 
stretches of the cave. Lots of restrictions) flow, 
and very neat geology. Some rooms) very much a 
fracture controlled system. The greatest obstacle 
of. .. maf!)! on the path to the back of the cave 
is the Sandvalanche Passage. This is a 45° 
down/vard angle sand restndion that you must 
force to avalanche in order to pass. It's about a 
70 J long sand slope. Once I figured out that we 
would be able to get both down and back OU0 I 
got to the point where I would actttalIY ride the 

Figure 2.61. Looking at the upstream end of Green Sink where the water rises from the 
underground journry from downstream Snake Sink (photo fry KellY Jessop). 
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avalanche to the bottom. When you return you 
must cause the sandvalanche restriction to collapse 
at the top fry digging at the bottom of the slope. 

On December 2, 1984, Wes Skiles, Lamar 
Hires, and Mark Long added another 360 feet 
of line, with the tunnel terminating into a major 

restriction. 
The most amusing story attached with the 

Lafayette Blue Cave system came from Jeff 
Bozanic and he has been kind enough to share 
it with us. 

A Funny Thing Happened on the Way From 
the Cave .... 

Jeffrey Bozanic 

Susan and I dragged our weary bodies 
towards the campfire at Ginnie Springs. It was 
after 10 pm and we were hungry, cold, and tired. 
"Where have you guys been?", we were asked. 
"We expected you hours ago!" 

"Have we got a cave diving story for you!" 
was our reply .... 

It was December 31, 1984. I was up from 
school at Miami to run the 24th CDS Cave Diving 
Workshop (I was Workshop Chairman), and to 
go to Ginnie Springs for the annual New Year's 
Eve party. It was early, so Susan Drake (from 
Tallahassee) and I decided we would drive north 
and dive somewhere we had not been before. 
After talking to someone (I cannot remember if 
it was Wes Skiles or Lamar Hires), we decided on 
Green Sink in the Lafayette Blue system. 

It was a pleasant drive and after poking 
around a bit we found the sink. As we drove 
up, we found that a large group of somewhat 
disreputable looking motorcyclists appeared to 
have ensconced themselves at the opening for the 
day, presumably to celebrate the coming of the 
New Year. Given the noise level and the number 
of empty beverage containers strewn around the 
vicinity, it was apparent that the festivities were 
already in full swing, even though it was still 
early afternoon. Wishing to avoid any conflict, 
we decided discretion was the better part of 

LAr-AYETIE BLCE 

valor and decided to dive one of the many other 

openings in the area. 
We drove back on dirt roads until we found 

a likely looking spot. Near the entrance was 
an old, deserted cabin. Windows were broken, 
trash decorated the front and porch, paint was 
peeling (where it was visible), and it reeked of 
abandonment. We called out several times just to 
be sure, but the only answer was silence. 

We took our time suiting up and finally 
entered the water just after 4:00 pm. The visibility 
at the entrance was very poor, maybe five feet 
or so, but gradually improved to between 15 
and 30 feet as we moved into the system. Flow 
was low and the bottom very silty. Parts of the 
Cave were quite low and occasionally we stirred 
up some silt as we traversed the system. There 
was a thermocline at about 35 feet fresh water 
in depth. 

I spent most of the time looking for and 
collecting animals. In particular, I was looking for 
crustaceans to send to Jill Yager, to be forwarded 
on to Beep Hobbs and John Holsinger. In my 
collection bottle were amphipods, isopods, and 
crayfish. 

This was my second dive using the newly 
released Edge dive computer. I had invited Craig 
Barshinger, the designer of the computer, to 
speak at the Workshop in Branford, and he had 
brought several of the units up with him. This 
was the first commercially available electronic 
dive computer that actually worked and I loved 
it! The day before in Devil's Ear, it had saved me 
53 minutes of decompression time, and I could 
see that it would be a great tool for cave diving ... 
if I could only figure out how to afford one! 

We swam past two openings to the surface 
and finally turned the dive at the third one we 
reached (Brenda Sink). After a pleasant dive of 
an hour and a quarter, we returned to where we 
had started, and climbed out of the water ... just 
in time to see Susan's car disappearing into the 
distance behind a tow truck! This was our first 
shock of the day. 

Our second came moments later, as a wild 
man waving what appeared to my eyes to be a 
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very large shotgun started ranting and raving 
at us. "What the **** are you doing on my 
property?! Who the **** do you think you are?! 
Get your ****ing ***es over here, NOW!! I've 
already called the sheriff, and you ****ing stand 
right there and wait for him!!" 

Mind you, I am not particularly accustomed 
to firearms, especially when the business end is 
pointed in my direction. When combined with 
the lunatic at the other end of the weapon, my 
thoughts were anything but sanguine! I began to 
shrug off my double 104s, only to be bathed in 
yet more of my new friend's vindictive language, 
"STOP! Your ****ing ***** can take her stuff 
off, but you keep your ****ing **** on and 
****ing stand right there!" 

I attempted to reason with him, but he was 
having none of it. Anything Susan attempted 
to interject was met with the reply, "Shut up, 
*****!" So we continued to stand there listening 
to his very one-sided exposition until the sheriff 
arrived, some 45 minutes (seemed like hours!) 
later. One of the things he yelled was, "I couldn't 
decide if I should slash your tires and blast a few 
holes in your car, or just call the sheriff!" I'm glad 
he chose the latter option! 

Deputy Herman Frier had the man put his 
gun away, and pulled him off to the side to talk 
to him. He also gave me permission to take my 
equipment off, which by that point in time was 
beginning to feel like an elephant was sitting on 
my back. After five or ten minutes, he returned, 
had us load gear, and drove us off. 

Frier cited us for trespassing and told us while 
we were technically under arrest; he was letting 
us go on our own recognizance. He said that the 
property owner, Jerry Metzger, had the right to 
press charges and that we might have to return to 
the county for trial, but that he would try to calm 
him down and prevent that from occurring. 

He informed us that Metzger used to ride 
with the Hell's Angels motorcycle gang in Los 
Angeles and after ten years had "retired" to 
his home (yes, the shack) here. He did not like 
company (obviously), as he was afraid that 
someone would eventually be coming to repay 
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some of his earlier (undisclosed) "kindnesses" 
while he was active with the Hell's Angels. 

Apparently, Sheck Exley had befriended 
Metzger some time previously and had passed 
the word through the community to avoid his 
sinkhole as a dive site. Frier asked us to renew 
that advice throughout the community. Judging 
by the gales of laughter from those listening to 
us around the campfire as our tale unfolded, we 
were successful in that effort! 

At any rate, by the time we finished, ate 
something, and warmed up, it was time to go 
diving again. Susan and I celebrated the New Year 
with 61 other divers in Ginnie, having learned a 
new lesson ... know where you are before you go 
diving! We were never called to trial, so I guess 
charges were dropped, so the only real cost of 
the adventure was the $20 (a lot of money then 
for a poor graduate student) I had to fork over to 
the tow truck operator to get Susan's car out of 
hock. Fortunately, the rest of the next year went 
much better! 
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Madison Blue Spring 

Michael Poucher, NSS 29018 

Requirements 
The following rules are in place to dive Madison 
Blue Spring: 

Divers must dive within their certification limits 
Display C-card in full view on vehicle dash 
No open water diving 
No solo diving 
No scooters (DPY's) 
Divers must be out of the water one hour before 
sunset 

Admission Fees (no diving) - $4.00 per 
vehicle (up to 8 people). $1.00 per pedestrian 
or bicycle. No admission fee for children 
under 6 years of age. All State Park Passes 
are honored. Diving Fee - $10.00 per person 
(includes entrance fee). Cavern and cave diving 
only, no open water diving. All cavern divers 
must be accompanied by a certified cave diver 
or instructor. All divers must show proof of 
certification prior to diving, solo diving is 

not permitted Hours of Operation - Open 
365 days a year from 8:00 a.m. to sunset. For 
Information about Madison Blue Springs State 
Park, please call 850-971-5003. 

Directions 
(Madison County) Madison Blue Spring is 
approximately 1 0 miles (16 km) eastof Madison 
on the west bank of the Withlacoochee River. 
From Lake City, take 1-75 north to the SR 6 
exit and drive west approximately 10 miles 
until you cross the Withlacoochee River. Turn 
south into the park on the west side of the 
bridge at the park sign. Spring is 525 ft (160 
m) south of the highway. Driving time is 
approximately one hour from the Lake City 
NSS Convention. 

Located in one of Florida's newest state 
parks, this crystal-clear, first-magnitude spring 
is a popular spot for swimming. About 82 feet 
wide and 25 feet deep, the spring bubbles up 
into a limestone basin along the west bank of 
the Withlacoochee River. Scenic woodlands 

hgtlre 2.62. The headspring at Madison Blue as it flows into the Withlacoochee River. 
(photo ~ Larry Green). 
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of mixed hardwoods and pInes create a 

picturesque setting for picniclcing, paddling, 
and wildlife viewing. Public showers are 
available. Swimming is allowed at the spring 
area during clear water conditions. Lifeguards 
are not provided. 

There are steps down to the water from 
a wooden platform 15 feet above the water 
level. There are two entrances to the cave 
system. The main spring entrance is located 
to the right as you descend into the cavern. 
The passage is about 20 feet in diameter and 
turns left after about 150 feet. The main, gold 
line is tied off on the left wall just around the 
turn in the passage. Most cave divers elect 
to enter through the Rabbit or Peanut Hole, 
which is located off to the left of the cavern 
area. A line must be run from the entrance to 
the gold line. 

From the start of the goldline, there area 
several choices of dives: follow the Main Line, 
take the Godzilla Room jump, or jump to the 
Courtyard. The main line is a good warm 
up dive; the passage is large with good flow 
and only one minor restriction. The passage 
splits where there is a pit in the floor into the 

yLADISON BLUE 

Rotorooter Tunnel and the Zumgood Tunnel. 

The passage beyond is very low and silty. 
The Godzilla Room is an excellent circuit 

in either direction. The jump starts just a 
couple hundred feet along the main line. 
Follow the line to the Banana Room and pass 
the Century Tunnel on the left. A little further 
you will see the end of the circuit on your right. 
You can gap the line if you plan to make the 
circuit and continue along the main line. You 
will come to a hole in the floor and then the 
dramatic drop into the Godzilla Room. After 
the room, passage floor drops to 90 feet deep 
and becomes low and silty until once again 
meeting up with the main line. 

Getting to the Courtyard will require a stage 
dive and negotiating several long restrictions 
including the Rocky Horror Restriction, 
where only one team should be in this passage 
at a time. Follow the main line past the Half
Hitch and continue another 600 feet to the 
Mount Offshoot. The passage winds around 
to a sharp left turn and a clay line passage 
dubbed Potters Delight. Careful technique is 
required in this passage to maintain visibility. 
Next is the Rocky Horror restriction. At this 

Figure 2.63. Diver in the passaJ!,e leading to Potters Delight in Madison Blue Spring. 
(photo ry Tom Hundlry). 
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point you are committed as it is very difficult, 
if not impossible to turn around until you hit 
the Courtyard. When you come to a hole in 
floor, drop into the Courtyard. The passage 
opens into a huge, beautiful borehole a depth 
of 120 feet. This area of the cave contains 
many breakdown piles. 

History 
Many of the well known dive explorers of 

the 60s, 70s, and 80s were active at Madison 
Blue; however, little of the early exploration is 
documented. In 1979, Wes Skiles was the first 
to push the end of Potters Delight towards 
the Courtyard. He ran out of line in the Rocky 
Horror and had to continue down the passage 
another 100 feet without any line before he 
could turn around. Wes stopped short of 
actually finding the Courtyard. Court Smith 
found out about Wes's discovery and returned 
to the passage to discover his namesake. 

On June 6, 1980, Bill Main and Clark 
Pitcairn swam, on a triple stage dive, to the end 
of the line in Madison at 4,120 feet and added 
another 790 feet of line. OnJune 20th of that 
same year, he returned with Bill Gavin to set 
up for another push by placing a single bottle 
at the end of Rocky Horror, and a second at a 
penetration of 2,800 feet. The following day, 
Main, Gavin and Mike Bowen began the push 
dive together. In addition to their 104s, Main 
and Gavin each carried a full stage bottle; 
Main would breathe his to the beginning of 
Potter's Delight and exchange it for the full 
bottle Gavin carried. At that point Gavin and 
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Bowen returned to the entrance carrying the 
used stage bottle. Bill proceeded alone. 

Bill left the full stage at the beginning of 
Potters Delight to use on the return trip and 
went through Rocky Horror using the still 
unused tanks on his back. At the end of Rocky 
Horror, he switched to the stage bottle they 
had placed the day before, and proceeded to 
the bottle at 2,800 feet and switched again. He 
used this bottle to reach the end of the line 
at 4,912 feet and once again switched to his 
back gas. He was able to continue exploration 
another 5,355 feet before encountering a 
breakdown restriction, at which point he 
exited the cave. The entire dive was three hours 
followed by another three and half hours of 
decompression. 

In August of 1980, Paul DeLoach and 
Sheck Exley reached a penetration of 5,373 
feet and surveyed the new discoveries back 
to 4,912 feet. Roger Werner discovered the 
downstream lead out of the Crossover Tunnel 
that eventually leads to the downstream 
extension of the Courtyard. Wayne Head 
reportedly explored this passage to a maximum 
penetration of 7,800 feet. The upstream 
section of Madison Blue is now reportedly 
explored to more than 10,000 feet. 
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Manatee Springs Cave System 

Michael PONcher, SSS 29018 

Req uiremen ts 
Manatee Springs is part of the Suwannee Basin 
GeoPark, which also includes Fanning Springs 
and the Nature Coast Trail State Park. For more 
information on diving access please call the park 
at 352-493-6072. Please note that the park does 
not permit access for divers to Sue's Spring (also 
called Sue Sink), which is located in one of the 
park's campgrounds. 

Directions 
(Levy County) Manatee Springs is located in a 
state park of the same name approximately five 
miles west of Chiefland, Florida on SR 320. The 
site is approxiately one hour from the Lake City 
NSS Convention. 

Notes 
The park comprises 2,374 acres containing natural 
communities of bottomland forest, floodplain 
forest, floodplain swamp, and sinkholes. There 
are two outstanding water features: the Suwannee 
River and Manatee Springs, which also connects, 
through the cave system, to three sinkholes of 
particular note: Catfish Hotel, Sue Sink, and 
Friedman's Sink. The park is well known for 
its healthy tick and chigger population. If you 
plan to go to Friedman Sink, be prepared to pick 
up a few ticks. If you plan to hike, appropriate 
clothing and bug spray is highly recommended. 
The ranger station keeps current information on 
the status of ticks on their bulletin board. 
Suwannee Basin GeoPark is open 8:00 am to 
sundown year round and has 92 campsites 
available for both RV's and tent camping. There 
are numerous trails on the property for hiking 
and mountain biking. Canoes and kayaks can be 
rented in the park and there is a small concession 
area with food and beverages. There is a large 
picnic area with tables and pavilions and a 
playground for children. 
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Hydrogeology 
Manatee Springs is a water filled cave system 

typical of those found beneath many of Florida's 
large springs. The cave consists of 3.41 miles of 
surveyed passage, making it the tenth longest 
underwater cave in the USA, and the thirtieth 
longest underwater cave in the world at the time 
of this publication. The main spring vent has an 
average discharge of 181 cubic feet per second 
(120 million gallons daily), and was ranked the 
9th largest of Florida's 22 first magnitude springs 
by Rosenau et. al. (1977), but was recently 
reclassified as 25th in a new study by the Florida 
Geological Survey (Scott et al., 2005). 

The other outstanding water feature at the 
park is the Suwannee River, the second largest 
river in Florida. Originating 235 miles to the 
northeast in the Okefenokee Swamp of Georgia, 
the Suwannee River drains over 10,000 square 
miles in Florida and Georgia and discharges an 
average of 10,500 cubic feet of water per second 
into the Gulf of Mexico. 

Entrance to the Manatee Springs Cave System 
is via 5 entrances, four of which are passable by 
divers. These openings include Manatee Springs, 
Catfish Hotel, Indian Pipe (impassable), Sue's 
Spring, and Friedman's Sink. These entrances 
occur along a fracture zone trending in a 
southeasterly direction from Manatee Springs, the 
terminal outlet for the cave system, to Friedman's 
Sink approximately 2,000 feet upstream. 

The Suwannee Basin GeoPark is underlain 
by, in ascending order of age, Pliocene sediments 
of the Parnlico Terrace, and the Eocene age 
rocks of the Ocala Limestone, Avon Park 
Limestone, and Lake City Limestone, Oldsmar 
Limestone, and the Cedar Keys J jmestone. The 
cave at Manatee Springs has developed within in 
the upper portion of the Avon Park Limestone. 
The cave seems to be structurally controlled by a 
series of joints with a strike of 135 degrees. 

Water emerging from Manatee Springs is 
geochemically similar to many other Florida's 
springs. Total dissolved solids, mostly dissolved 
limestone measure 230 parts per million (ppm). 
Water in the spring is tidally influenced. Water 
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levels in Catfish Hotel and Freidman Sink can 
fluctuate noticeably between tides. Flow is at 
its lowest during high tide. Visibility in the cave 
is often at the best during low flow conditions 
because of a reduction in suspended particulate 
matter stirred up by the otherwise high flow. 

Manatee is one of the few springs along 
the Suwannee River that has never reversed 
flow during high river levels. Therefore, surface 
water does not flow upstream into the cave 
system. Continued drought conditions and water 
withdrawals for human consumption may lead to 
changes at the springs. 

History 
In 1528, Panfilio de Narvaez came ashore just 

north of Tampa Bay with a force of 300 armored 
men and horses in search of gold. Soon after they 
landed, they defeated a force of Timucuans led by 
Dulchanchellin just north of the Withlacoochee 
River in Citrus County. Whether by force or 
by choice, only a fool makes the same mistake 
twice. Reportedly, Dulchanchellin made peace 
with Narvaez, telling him of gold in the province 
of Appalachee farther north (incidentally, a 
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neighboring competing tribe's area). He offered 
to lead the Spanish there. The men crossed the 
Suwannee River near Manatee Springs. A Spanish 
clay jar in excellent condition was recovered by 
cave divers in the cave near Friedman Sink that 
may have been dropped into the spring by one of 
the Narvaez men. More than two centuries later 
William Bartram visited the Manatee Springs in 
177 4 and described it in detail. The many middens 
in the vicinity of the spring and the variety of 
pottery, bone, and flint artifacts found near the 
entrances of Manatee Springs indicate that the 
site was significant for native cultures. 

General Description 
The elevation of the water surface in the 

head pool of Manatee Springs is approximately 
3 feet above mean sea level, and at least one 
portion of the cave extends down to a depth 
of 110 feet below the water surface. The spring 
pool at Manatee Springs itself is approximately 
70 feet in diameter at the water surface. From 
the pool, the spring run flows through a broad 
channel 50-100 feet wide about 1,200 feet to the 
east bank of the Suwannee River. The spring run 

Figure 2.64. The main spring vent at Manatee Springs (photo by },IIichael Poucher). 
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is very colorful with a variety of plants and fish. 
At one time the spring was a favorite wintering 
ground for manatee. At the end of the boardwalk 
paralleling the spring run, visitors can sometimes 
just barely see the large shadows of the gentle 
marine creatures underneath the tannic brown 
river water. The manatees are attracted to the 
warmer spring water and gather where the warm 
water mingles with the river water. Inside the cave 
itself life consists of many troglobitic crayfish, 
and catfish and freshwater eels can frequently be 
found within a few hundred feet of the nearest 
entrance. 

There are several entrances to the underwater 
cave system beyond the main spring. Catfish 
Hotel, encountered 600 feet upstream from the 
spring, is a large water-filled sinkhole over 200 
feet in diameter. Sue Spring is a steep-sided 
sinkhole located in the campground. Indian Pipe 
is an impassable opening immediately north of 
Sue Spring and is only six inches in diameter at 
the water surface. Friedman Sink is a 20 foot 
diameter sinkhole located in the bottomland 
forest southeast of the spring. 

The head pool of the main spring has a 
depth of 45 feet at the cave entrance, which is 
about 15 feet wide and 5 feet high. The average 
width of the passage beyond is 50 feet, with a 
ceiling height of about 15 feet. The tremendous 
discharge of the spring creates severe currents 
at the main spring. This makes diving upstream 
from Manatee to Catfish difficult under normal 
circumstances, so most divers elect to begin their 
dive at Catfish Hotel. 

Catfish Hotel is usually covered in a mat 
of duckweed and water hyacinth, but the water 
underneath is typically crystal clear. It is a popular 
place for check out dives for open-water diving 
class. The cavern area continues upstream and 
downstream with depths of 85 feet. 

The downstream cavern is to the left and 
has an impressive entrance 50 feet wide and 20 
feet high. It is a strong siphon, as all the flow 
encountered in the main spring is also found 
here. Please note that divers entering the siphon 
must use conservative gas planning and should 
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take special care to not lose control when exiting 
at the main spring. 

The line for the upstream cavern starts just 
inside the entrance right side of the cavern. The 
gold line is tied off on top of a large boulder. 
Once inside, the cave drops to a depth of 85 feet 
into a low, wide passage. This passage gradually 
increases in height upstream. At Sue Spring, the 
passage constricts and the flow velocity increases 
tremendously. Often divers must use a pull 
technique or a diver propulsion vehicle (a DPY, 
or scooter) to make any progress. The floor of 
the cave is primarily composed of fist-sized rocks 
interspersed with bones and gravel, but there is a 
layer of silt in many areas that can compromise 
visibility if disturbed. 

Once beyond Sue Sink, the passage goes 
through several large rooms intersected with 
fissures that create vaulted ceilings. The walls are 
very dark in this part of the cave; the beams from 
dive lights seem to just disappear into the void. 
Combined with low visibility, this section of cave 
takes on an eerie quality which divers either love 
or hate. About 1,600 feet from Catfish is the jump 
to the Sewer Tunnel and the visibility increases 
a little bit. After another couple hundred feet, 
the floor rises and the line to Friedman's Sink 
is visible tied off to an iron stake in the floor. 
Open water is only 70 feet away from this iron 
stake. Arrows point toward the surface and the 
line is tied off in open water in the basin. The 
exit tube is a 10-foot long minor restriction (only 
one diver can go through at a time), starting at 
20 feet deep and ending at approximately 10 feet 
deep in the basin. Many divers prefer to reverse 
the trip and ride the current through the 2,000 
feet of passage between Friedman's Sink and 
Catfish Hotel. Friedman's Sink can be found 
after a 600 foot walk down a sand footpath to a 
small, muddy pond. 

Beyond Friedman's Sink, the next landmark 
is the Milk Tunnel. Past the Milk Tunnel visibility 
greatly improves and the flow velocity decreases. 
The passage continues through a series of 
breakdown rooms. The floor level of the passage 
averages 85 feet with shallower water (50 feet, or 
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even 25 feet) on the top of breakdown. 
About 1,800 feet past Friedman's Sink a 

series of vents located in the floor on the right 
side of the passage. A mat of white, silky bacteria 
commonly surround the small holes. Those 
familiar with diving in the cenotes of Mexico 
will see the familiar psychedelic distortion of 
a halocline just above the vents. The distortion 
at these vents is primarily due to a difference in 
water temperature. The water from the vents has 
a temperature of 76 degrees Fahrenheit versus 
the 72 degree Fahrenheit of the surrounding 
water. It is likely that the vent water comes from 
a deeper source in the aquifer. 

Beyond 3,500 feet from Friedman's Sink, the 
cave becomes smaller with frequent breal(down 
piles and restricted areas. It continues in 
this manner for another 2,500 feet before 
encountering a siphon tunnel that eventually re
connects with the Sewer Tunnel. 

Manatee Springs contains several side 
passages including the Sewer Tunnel, Chalkley 
Bypass, and Milk Tunnel. These passages are 
generally much smaller than the main cave and 
contain more restrictions, as well as silt and 
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fragile clay areas. These side passages are the 
major source of low visibility water in the cave. A 
diver traveling upstream from Catfish Hotel will 
notice a marked improvement in visibility once 
they pass the Sewer Tunnel and an even greater 
increase in visibility past the Milk Tunnel. The 
source of the bad visibility is an orange bacteria 
that is suspended in the water. Presumably, the 
water picks the bacteria up in the smaller passages 
with higher flow velocities and transports the 
suspended material to the main cave. 

Exploration 
Manatee Springs has a long history of 

exploration. The spring was probably first 
entered by divers in the late 1950s, most likely 
by members of the local NSS grotto, the Florida 
Speleological Society, which was active in cave 
diving at the time. The first verified exploration 
in the cave was begun by teams led by Dave 
Desautels and John Harper. The first recorded 
traverse between two submerged cave entrances 
in Florida was made between Manatee Springs 
and Catfish Hotel in January 1961. By 1969, these 
two entrances had been linked to Sue Spring 

Figure 2.65. Michael Poucher and Andmv Pitkin look down entrance shaft at Friedman s 
Sink. The water level is extremelY low due to a drought (photo ~ Sandra Poucher). 
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(named in honor of Sue Friedman) by teams led 
by Bob Friedman, who began a systematic survey 
of known passages to produce one of the earliest 
maps of an underwater cave. At that time, the 
total passage explored in the system was about 
2,550 feet. 

A big breakthrough to further exploration 
of the system happened on March 18, 1973 
when Sheck Exley investigated a high dome in 
the ceiling of the cave some 1,300 feet upstream 
of Sue Spring and saw a tiny hole, inches in 
diameter, with daylight coming through. Lewis 
Holtzendorff located this hole on the surface in 
a then remote section of the park. On March 24 
of that year, Exley, with the help of Holtzendorff, 
Court Smith and Dana Turner, excavated the 
hole to a minimum diameter of three feet and 
named it in honor of Bob Friedman. The same 
day, Dave Desautels led the dive team that made 
the first physical connection between the new 
sink and Sue's Spring. 

e sing the new entrance, members of the NSS 
Cave Diving Section (NSS CDS) and National 
Association of Cave Diving (NACD) were able 
to extend exploration to a distance of 2,365 feet 
upstream from Friedman Sink with the final push 
by Holtzendorff and Smith on March 2, 1975. At 
that time, most of the cavers involved felt that 
the system would probably total well over two 
miles. 

In June 1975, Tex Chalkley, Bob Goodman, 
and Kirby Sullivan discovered the Chalkley Bypass 
tunnel when they noticed a siphon tunnel about 
1,000 feet upstream of Friedman's Sink. They 
explored about 200 feet on June 12th and returned 
June 13th to add another 470 feet of line where 
they connected to an unknown line extending in 
both directions. They later determined that they 
had connected to the Sewer Tunnel that was first 
explored in March 1973 by Holtzendorff, Dana 
Turner, "Dutch" Vande Noord, and Exley. 

In 1975 and 1976, Exley, Paul DeLoach, 
Holtzendorff and Smith were able to extend the 
cave to 4,110 feet from Friedman Sink using the 
"advanced exploration procedures" of the day, 
which meant diving with stage bottles. In August 
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1981, Exley and Clark Pitcairn extended the cave 
to 7,667 feet and later the same year, Bill Main 
and Bill Gavin explored another lead to 7,800 
feet. Manatee remained the longest underwater 
cave penetration for another ten years until Exley 
pushed Chip's Hole in north Florida, to over 
10,000 feet. 

In the early 80s, Mark Long, Wes Skiles, and 
Fred Davis began exploring the Spring Tunnel, 
a clear-water tunnel approximately 2,500 feet 
upstream from Friedman's Sink. Later, teams of 
Tom Morris and John Moseley, then later Brett 
Hemphill and Brian Kakuk were able to extend 
the passage to a penetration of 4,050 feet from 
Friedman Sink. This passage proved significant as 
it passed underneath a residential area and headed 
toward an area historically used as a feed lot for 
cattle. The water in the Spring Tunnel contains a 
significant amount of nitrates. By documenting 
the nitrate levels and the relationship of the karst 
features to the State Park, Levy County was able 
to defeat a proposal to mine limerock near the 
site. 

In 1990, Jerry Messick and Jarrod Jablonski 
began a series of long dives in Manatee to refine 
long penetration techniques. After checking the 
ends of the lines from previous explorers, the 
two turned toward the exit and noticed a large 
siphon tunnel at a distance of approximately 
6,000 feet from Friedman's Sink. Two days later 
they retuned and were able to add about 1,500 
feet of line in a strong siphon. Concerns with 
being in a high-flow siphon 7,500 feet in a cave 
led them to postpone further exploration until 
more favorable conditions. 

Messick and Jablonski returned to the 
end of the Main/Gavin and Exley/Pitcairn 
during March of 1991 using improved scooter 
technology. Messick found a small lead that 
quickly broke into large cave passage. Subsequent 
dives revealed over 3,000 feet of passage before 
the diminishing tunnel size and increasing flow 
once again put further exploration on hold. 

It was March of 1994 before any further 
exploration was attempted in the siphon. That year, 
Casey McKinlay, George Irvine, Todd Kincaid, 



POUCHER 

and Jablonski began a series of dives designed 
to maximize the efficiency of exploration using 
techniques perfected in the Woodville Karst 
Plain exploration south of Tallahassee. Their 
experience told them that long range dives in 
excess of 6,000 feet, not to mention in a siphon 
starting at the end of the penetration, had to be 
as efficient as possible. They also determined that 
multiple tasks had to be accomplished on every 
dive, and that each dive should ideally facilitate 
the goals of any subsequent dive. 

U sing Gavin scooters, Kincaid and Jablonski 
began pushes using safety bottles placed by Irvine 
and McKinlay on previous dives. They were able 
to take safety bottles left at 7,500 feet and move 
them to the end of the line at 8,400 feet and then 
explored an additional 1,500 feet of the siphon 
passage. The cave became restricted with brittle 
limestone that ruled out using pulling techniques. 
The cave continued a frustrating tendency to 
bisect old paleosink debris which further impeded 
progress. As if that wasn't enough, other tunnels 
with water of lower visibility began intersecting 
the passage. 

The dives became very long, in excess of 
200 minutes of bottom time in the overhead 
environment. The relatively shallow depths of 
the Manatee system, at around 90 feet, made it an 
ideal cave for using Nitrox mixtures as breathing 
gas to reduce decompression obligations, but 
the long, complex dives raised concern for eNS 
toxicity (a potential for neurological side-effect 
on long dives involving exertion while breathing 
enriched-air mixes). The group consulted their 
long-time source of physiological information 
for long, technical dives, Dr. Bill Hamilton who 
constructed dive profiles to reduce the risk of 
oxygen toxicity. 

As the water levels in the Suwannee River 
began to drop, the flow in Manatee increased. 
The team wanted one more push into the siphon 
tunnel before the flow became unmanageable. 
With the help of Tyler Moon, Bill Mee, Pat Hare, 
and Barry Miller, the divers set the cave up for 
one last push into the heart of Manatee. Kincaid 
and Jablonski began the dive and immediately 
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met daunting flow. Not to be deterred, they 
settled in for a long dive. 

They reached the beginning of the siphon 
tunnel at 6,000 feet already 30 minutes behind 
schedule. After nearly 2 hours they reached the 
end of the existing line and began exploring 
unknown cave. Almost immediately, the cave 
became much lower and wider with increased 
flow. The cave was strewn with debris, making 
progress difficult. The team worked through 
restriction after restriction in less than 10 feet 
of visibility until they reached the end of their 
available gas for exploration. They reached 
11,074 feet, a new North American record at that 
time. Yet the most difficult part of the dive still 
remained; exiting safely against the raging siphon 
far within Manatee Springs. 

Immediately on turning, in zero visibility, 
the team encountered a restriction that seemed 
impassable. This is not a good situation when 
over two miles and two hours into a cave with 
a limited gas supply that diminishes with each 
breath. Kincaid and Jablonski remained calm and 
common sense triumphed over appearances. The 
divers found their way through the restriction. 
They continued their exit, but the flow made 
exiting slow and arduous. To make matters worse, 
the divers retrieved the equipment left in the cave, 
such as extra or spent bottles. They thought they 
might save additional wear on equipment from the 
aggressive waters of Manatee and an additional 
dive for their team mates. While their intentions 
were good, the decision would ultimately prove 
costly to the pair. 

Six hours after beginning the dive, Jablonski 
and Kincaid once more beheld the emerald 
glow of the entrance. They settled in for a long 
decompression. Nine hours later they exited the 
water. Tired and hungry, the two apologized to the 
support crew and reflected on the contributions 
of the explorers before them, in particular 
Exley, whose many years of hard work laid the 
groundwork for today's explorations. 

In March 1995, Mark and Annette Long set 
up several dives to extend the line in the Sewer 
Tunnel. Previously, Mark Long and Fred Davis 
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extended Exley's line several hundred feet, ending 
at a major restriction. Mark made his way through 
several hundred feet of restricted passage before 
popping into going cave. Ironically, a short 
distance later he spotted the end of Jablonski 
and Kincaid's siphon tunnel line and connected 
his surveyed passage to theirs, creating a circuit 
over 14,000 feet in length. 

While Manatee Spring has been the site 
of world-class, cutting edge exploration, most 
divers just enjoy trying their skills in the flow 
from Catfish to Friedman's, and are rewarded 
with a relaxing float back to the Catfish basin. 
A few hardy souls scream through from Catfish 
to the main headspring, trying to avoid being 
pinned or flipped as they pass into the great 
basin underneath swimmers and snorkelers. 
Others head into the darkness further upstream 
and observe the dramatic changing character of 
the walls and the rolling plunges up and over 
breakdown boulders. They end their journey 
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with a relaxing float downstream to decompress 
under the azure skylight of Friedman's Sink. 
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Peacock Springs Cave System 

Michael Poucher, NSS 29018 

Requirements 
Peacock Springs is located in the Peacock Springs 
State Park. All caves within the park are water 
filled and appropriate cave diving equipment for 
your certification level is required. Open water 
diving is allowed at Orange Grove Sink with an 
instructor. Diver Propulsion Vehicles (Scooters) 
and solo diving are not allowed in the park. 

Directions 
(Suwannee County) The park is located 17 miles 
south of Live Oak or 7 miles north of Mayo 
Florida off SR 51 and is about 30 minutes from 
the Lake City NSS Convention. Turn east on 
180th Street in Luraville and go 2 miles to the 
entrance of the park. The park is open 8 am to 
sundown 365 days a year. Admission is $3 per 
vehicle or $10 per person for diving. State park 
passes good at all Florida State parks are also 
available. For more information, call 386-776-
2194. 

Notes 
The park has two springs with extensive 
underwater cave systems, Peacock and Bonnet. 
The park also has a third submerged cave, Peacock 
III, which is a spring-siphon system. In addition, 
there are five water-filled sinkholes, and a spring 
run to the Suwannee River. An interpretive 
walking trail, where you may see deer, turkey, 
squirrels and maybe even a few reptiles, follows 
the path of the cave system through the park to 
give non-divers a glimpse into the underwater 
world below. The park has picnic facilities and 
swimming in Peacock Springs and Orange Grove 
Sink. 

History 
As with most of Florida's springs, Peacock 

has a long history. It is likely that Peacock Springs 
were visited by the first inhabitants of Florida 
during the Archaic Period from 6,500 BC to 200 

AD although there is little left from that period 
beyond fragments of pottery and the occasional 

projectile point. 
The Weeden Island Culture existed from AD 

200 - 700 and there are several documented sites 
within the park. Around 700 AD, the Weeden 
Island population declined, presumably from 
pressure of other tribes moving into the area 
from Georgia. The Suwannee River became the 
dividing line between the Seminole and Timucuan 
cultures. 

The Spanish arrived in the 1500s and traded 
"vith the Timucuan people. By 1585 the Spanish 
established a string of missions across north 
Florida. The mission San Agustin de V rica was 
located near Peacock Springs. The mission was 
later burned during a Timucuan uprising and 
re-established as the San Juan de Guacara near 
Charles Spring, just a few miles west of Peacock 
Springs. 

In 1824, a trading post was established near 
Charles Spring. By 1858, Suwannee County 
became the 35th county in Florida. Around the 
same time, Dr. Calvin Peacock moved to the area 
and founded the town of New Troy, which later 
became Luraville. 

After the Civil War, Colonel Washington 
Lafayette Irvine owned 2,000 acres of farmland 
and established a hand operated ferry across 
the Suwannee River. He named the town after 
his daughter Lura. By 1886, the town had 75 
inhabitants, four stores, a blacksmith, schoolhouse, 
cotton gin, saw mill, grist mill, and two churches. 
Sadly, Lura died at the age of fifteen of injuries 
sustained from a fire at a boarding school in 
White Springs that she attended. 

Cave divers started visiting Peacock Springs 
in the 1950s with the earliest documented 
explorations being that of Vasco Murray in 
Peacock 1 and Orange Grove in 1956. By 1965, 
George Krasle, Howard Lilly, and Dick Olsen 
connected Peacock to Pothole, a distance of 500 
feet. Over the next few years, the Peacock Springs 
Cave System grew rapidly as many of the great 
explorers of the day connected the entrances of 
Cisteen, Olsen, Challenge and Orange Grove. 
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By 1973, the seventh entrance, Waterhole was 
connected to the rest of the Peacock System. 

In 1975, a survey of the system started, and 
by 1977, the survey reached 9,203 feet. Peacock 
Springs became the longest cave in Florida, 
surpassing Warrens Cave in nearby Gainesville, 
and became the longest surveyed underwater 
cave in the world. Today, additional survey has 
extended the cave to a length of 24,304 feet and 
Peacock Springs ranks as the twentieth longest 
cave in the world and seventh in the C nited States. 
With nearby, unconnected, caves, the Peacock 
Springs Systems contains more than 40,000 feet 
of underwater survey. 

Line System 
The Line System within Peacock contains 

approximately 6,000 feet of goldline marking the 
main passage between Peacock, Pothole, Olsen, 
Challenge, and Orange Grove Sinks. The goldline 
is a three millimeter kernmantle line, either gold, 
or gold and blue in color.The remaining 18,000 
feet consist of various types of twisted or 
braided lines ranging in size from #18 to #36. 

PEACOCK SPRINGS 

In many places, the original exploration line is 
still in use. The arrows on the map generally 
indicate the direction that arrows on the line 
should point. In general, directional arrows will 
point towards the nearest exit, however it may 
not be via a continuous guideline. Never rely on 
a map alone for navigation. It is essential that the 
diver verify line arrow direction and mark their 
exit in accordance with standard cave training 
protocols. Failure to follow proper navigation 
protocols will kill you! 

Jumps 
Peacock contains many places where a diver 

can jump from one line to another that lead 
through side passages or traverses. Most side 
passages or traverses contain restrictions, heavy 
silt, and low or no visibility and are considered 
advanced dives. These passages also afford 
the opportunity see some of the more pristine 
areas of Peacock. It is recommended that divers 
evaluate their skills, perfected their buoyancy 
control, and propulsions skills before attempting 
the more challenging side passages. 

rigure 2.66. A cave diver in passage connecting Peacock I to Pothole Sink. Notice the 
go/dline 011 the floor of the passage (photo by Tom Hundlry). 
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Entries and Exits 
Peacock I, Orange Grove, and Waterhole 

are designated as normal entry and exit points 
to the cave system. Olsen, Pothole, Challenge, 
and Cis teen are designated as emergency exits 
only and are not open as entry points because 
of the fragile features in the sinkholes. However, 
divers are permitted to surface in these sinks to 
appreciate the pristine beauty. 

Water from Peacock I empties into the 
Peacock Slough that flows past Peacock II spring, 
also fed by the Peacock cave system. The water 
also flows by Peacock III Siphon, where some of 
the water flows back underground and into the 
aquifer. The remaining slough empties into the 
Suwannee River. During low water or drought 
conditions, the entire flow of the Peacock System 
may flow back into the ground at Peacock III. 

Peacock I features one of the best cavern 
dives in Florida, and is an excellent starting place 
for both beginner and more advanced dives. The 
cavern is approx.imately 60 feet wide and 200 feet 
long. The floor is comprised of sand and large 
breakdown boulders which slope down to a large 
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fissure at 30 feet of that drops to 70 feet where 
a large passage continues to Pot Hole and Olsen 
Sink and continues to Challenge and Orange 
Grove Sink. 

Following the left side of the cavern, the floor 
drops into a large room that continues into the 
":Mistake", so named because the large passage, 
which pinches out in 150 feet, is often mistaken 
for the main passage by divers new to the system. 
The correct route is through the Peanut Tunnel, 
which is accessed through a bedding plane 
restriction on the right side of the cavern and is 
well marked by goldline. This passage is shallow, 
30-40 feet in depth, with solid rock walls and 
little silt. 

After about 500 feet, the Breakdown Room 
is encountered. This room can be as shallow as 
15 feet and underlies a small pond located on the 
surface. The interpretive trail that starts at the 
steps to Peacock 1 passes by this shallow pond, 
as well as many other surface features overlying 
the cave system. 

From the Breakdown Room, the passage, 
referred to as the Peanut Line, drops to 70 feet 

Figure 2.67. A diver looks into the cavern at Peacock I (photo ry Tom Hundlry). 
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and proceeds another 500 feet where the jump 
to Waterhole III starts on the left. The Waterhole 
Tunnel is considered an advanced dive and 
normally the flow is towards Waterhole Sink, 
so more conservative air planning is need for 
the siphon conditions. The Waterhole Tunnel is 
relatively small in contrast with the main passage 
and contains heavy silt and clay layers in some 
areas. 

Another 100 feet along the Peanut Line, 
the Crossover Tunnel is encountered on the 
right. This is a very popular traverse and is used 
extensively for training dives. The passage has a 
very silty floor and connects to the Pothole-Olsen 
line. There is a jump on either end to get back on 
the goldline. Back on the Peanut Line, the main 
passage continues north from the Crossover for 
another 600 feet to the Peanut Restriction and 
a jump to the passage between Olsen Sink and 
Challenge Sink. 

Orange Grove Sink 
Orange Grove is the first sinkhole 

encountered entering the park and is open to 
both cave cave/ cavern divers and open water 
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divers. It is an impressive feature that contains 
the Orange Grove and Osteen Entrances and an 
exposed ledge of the Suwannee limestone along 
its northern edge. Orange Grove is the only entry 
for accessible to divers and a wooden walkway / 
step system aids entry to the water. The Osteen 
Entrance is visible from the walkway. 

Once in the water, the Orange Grove Sink 
drops to 120 feet in the cavern and the cave 
system starts on a ledge at about 70 feet deep. 
A reel is needed to connect to the goldline that 
starts about 200 feet into the cave at the beginning 
of the Throne Room. From the Throne Room, 
the passage winds almost 1,800 feet to Challenge 
Sink and another 2,800 feet to Peacock Spring. 

The passage from Orange Grove to 
Challenge is smaller than the others in Peacock. 
The first few hundred feet is a rolling passage ten 
to fifteen feet wide and four to ten feet high with 
a clay floor. Because of the many depth changes 
and the fragile clay floor that, when stirred, can 
reduce visibility, buoyancy control is critical. 

At a penetration of 900 feet, the goldline 
turns to the left down a small pit and the jump to 
the Distance Tunnel is on the right. The Distance 

Figure 2.68. A cave diver prepares to enter the water at Orange Grove Sink (photo by Tom 

Hundley). 
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Tunnel has some of the longest penetrations in 
the system, but is also fairly small and silty. It is 
also the main source of water flow in this section 
of the cave. Proceeding along the goldline to 
Challenge Sink, you may notice that the water 
flow changes direction and you are now in a 

siphon. 
The section of the cave between the Distance 

Tunnel and Challenge Sink is lower, more silt rich, 
and can contain tannic water after floods. It is one 
of the best places in Peacock to observe cave life 
such as crayfish, isopods, and amphipods. 

At Challenge Sink, the cave rises steeply to 
the top of breakdown boulders to reveal the 
azure light of the sinkhole basin. The view is a 
welcome site after a long dive. Most divers surface 
in the sink to discuss the dive and appreciate the 
scenery. 

If gas supply allows, the dive continues 
through a drops to a restriction and into some of 
the largest passage in the Peacock System. This 
area is another good place to look for crayfish 
and other cave life. This large gallery proceeds 
300 feet before returning to a smaller size on the 
way toward Olsen Sink. 

Peacock III 
Peacock III is about 800 feet downstream 

Peacock Spring. It is often covered in duckweed 
and the water underneath, in contrast to the clear 
blue of Peacock, takes on a greenish cast from 
suspended algae in the water. A convenient log 
in the basin provides an excellent tie off point. 
The cavern slopes to 60 feet deep where a large 
passage heads off to the right. The gold line starts 
on the left wall of this passage. If you miss the 
passage to the right, the cavern area continues to 
get lower, richer in silt, and eventually pinches 
off. 

Once on the main goldline, you will first 
notice that the flow is into the cave. Therefore, 
plan gas consumption accordingly. The beginning 
of Peacock III is very large, with white walls and 
a thick silt layer over a sand floor. Catfish, eels, 
crayfish, amphipods and isopods are usually seen 
in abundance throughout the cave. 
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The goldline continues 1,000 feet to a short 
restriction after which the passage once again 
opens up. Traveling another 300 feet, the Spring 
Tunnel intersects on the left. This passage starts 
off very low and silty for about 300 feet before 
gradually enlarging. Wes Skiles, Mark Long and 
Bob Bastian discovered the Spring Tunnel in 
1983 during a dive to Henley'S Castle after a flood. 
Water flowed out of Peacock III at the time and 
they spotted the clear water emerging from the 
small tunnel. In the next few weeks, Woody 
Jasper, Lamar Hires and Wes Skiles explored the 
new tunnel to a penetration of 3,350 feet. 

The goldline eventually comes to an end 
where a white line continues into a large chamber. 
On the left side of this chamber, a breakdown 
slope proceeds to Henley's Castle named after 
the original discoverers, Ron and India Hendley. 
The jump line tied off in the breakdown proceeds 
to large pit that drops from 90 feet to 150 feet 
followed by three-foot high bedding and a small 
room at a depth of 180 feet. Beyond this room, 
the passage continues through a major restriction 
to a depth of 200 feet and into small passage that 
continues for some distance. 

On the way out, just as the gold line starts 
again, a large passage is visible on the left. This 
tunnel forms a circuit through a couple nice 
rooms and restrictions before returning the main 
passage about 500 feet from the entrance. 

Bonnet Spring 
Bonnet is located to the west of Peacock 

Springs at the head of a slough that connects to 
the Peacock Springs in route to the Suwannee 
River. This spring is not accessible from the 
main park and you must contact a Park Ranger to 
get the combination to the gate. There is a limit 
of four to a team and you must dive there with 
someone who has been to Bonnet previously. No 
stage diving is allowed due to the fragile nature of 
the cave. With a maximum depth of 40 feet and 
an average depth of 25 feet, a stage is generally 
not needed. 

Court Smith and Lewis Holtzendorff were 
believed to be the first divers to explore Bonnet 
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Spring around 1971 or 1972. Over time, the 
entrance became choked with logs and other 
debris and in 1984; Pete Butt and Kelly Brady 
began cleaning it out. Not long after, Wes 
Skiles, Woody Jasper, Marty Wayne, Mark Long, 
and Lamar Hires decided to take a look at the 
spnng. 

The five divers split into two teams and 
entered the cave. They quickly tied into the main 
line and began swimming. After a distance of 
500 feet, the passage began to narrow and Mark 
Long and Lamar Hires decided to check out a 
tempting side lead blowing blue water, rather than 
follow the other three into the near zero visibility 
water. They laid a total of 230 feet of line before 
stopping at a restriction and surveying out. 

Meanwhile, Skiles and company had 
continued up the small tunnel and through a 
restriction they would later name the Z-Bend. A 
short while later, the line made a turn to the left, 
but Wes noticed blue water coming from a rocky 
restriction on the right and was able to squeeze 
through and confirm it was a going, but small, 
passage. 

E xcited at the new discovery, Wes, Lamar, 
Mark, and Woody began a series of dives over 
the next few months to explore the cave. They 
were joined by other divers such as Dan Butler, 
Steve Forman, Mark Leonard, Bill Main, and Joe 
Prosser. Among the many discoveries, they found 
a second entrance to the cave about 100 feet 
west of Bonnet Spring. Bill Main was the first to 

explore this second entrance. The downstream 
section of this entrance ends in a tiny crevice. 
This crevice was later dye-traced to a small crevice 
at the confluence of the Bonnet Springs run with 
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Peacock Slough. The upstream also ends in an 
small crevice. By June of 1984, they had explored 
the cave to a maximum penetration of 3,690 feet 
upstream and 2,508 feet downstream for a total 
passage length of 8,035 feet . 
Diving in Bonnet is usually best after floods 
when aquifer levels are high. When aquifer levels 
are low, the spring stops flowing and the water 
stagnates. During these times, the visibility can 
be reduced to near zero. Bonnet is frequented by 
alligators and diving is prohibited while they are 
present. 

Bonnet is easily explored using back mounted 
tanks and good techniques. The part of the cave 
close to the spring is large, notwithstanding the 
small entrance. After about 500 feet, you enter an 
area known as Phreatic \'(lay where the passage 
becomes restricted with many twists and turns. 
Copious amounts of clay in this area can easily 
reduce visibility. After about 600 feet, the passage 
enlarges once again into large passage and then 
gradually gets smaller as you get further back 
in the cave. The line ends in a silty breakdown 
room. 
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Cave Diving on the Gulf Coast 
(Hernando and Pasco Counties) 

Diepolder Cave System 

Michael Poucher NSS 29018 

Requirements 
Diepolder is located on private property and is 
accessible through a guide system run by the 
Florida Speleological Researchers (FSR) only. See 
the list of guides and contact information below. 
The following are the pre-requisites to diving: 

Divers must be certified as Full Cave Divers 
by the National i\ssociation of Cave Divers 
(NACD) or the National Speleological 
Society-Cave Diving Section (NSS-CDS). 
Divers must be certified as Mixed Gas Divers 
through an FSR recognized certification 
agency. 
Divers must posses an Abe Davis, Wakulla 
award or proof of 100 safe cave dives. 
Must have logged at least 25 deep/ mixed gas 
dives. 

Must have logged deep dives or mixed gas 
dives within that last year. 
Divers must join the FSR ($25 per year) and 
pay site access/ guide fees per visit. 
Must be a current member of the NACD or 
NSS-CDS. 
Must have (Divers Alert Network) DAN 
insurance, or equivalent. $25 FSR Annual 
Membership Fee. 

General Directions 
(pasco County) The Diepolder Sinks are located 
approximately 8 miles west of Brooksville on SR 
50. From Lake City take 1-75 south 126 miles to 
the SR .sO exit and go west, through Brooksville 
to the Sand Hill Boy Scout Reservation. Total 
driving time is approximately 3 hours From the 
Lake City NSS Convention. 

The Diepolder Sinks are spectacular, deep 
cave dives, often with great visibility, although 

Figure 2.69. The water-filled sinkhole entrance to Diepolder III (photo by Larry Green). 
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the basins can be green and soupy in the warmer 
months. Sink III is a round, sloping basin with a 
large inverted funnel entrance at 50 feet, dropping 
down to 180 feet in a vertical "freefall", where 
the huge single room then goes horizontal for 
approximately 550 feet to a depth of 290 feet. 

Guide to guest diver ratio is 1 to 2 in Sink III, 
which you must dive twice before diving Sink II, 
which has a guide to guest ratio of 1 to 1. 

Sink II is a nondescript pond in the woods 
which has a vertical, slightly restricted fracture 
entrance, beginning at 20 feet and dropping 
to 180 feet. It then opens up to an upstream 
cave which goes approximately 500 feet at 
depths of up to 250 feet to a wide dome room. 
The downstream cave drops over a distance of 
approximately 500 feet to a depth of 300 feet, 
where a deeper, smaller pit tunnel continues for 
over 600 feet more at depths to 360 feet. 

1''igure 2.70. The fissure-like restriction at 170 feet in 
Diepolder II (photo by Steve S traatsma). 
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Diepolder II and Diepolder III are located 
on the Sand Hill Ranch Scout Reservation, 
Hernando County, Florida. The property was 
donated to the Boy Scouts after Mr. and Mrs. 
Diepolder passed away in 1979 and 1980, 
respectively. The Board of Directors of the 
Florida Speleological Researchers, Inc. (FSR) are 
the custodian of the system, and this program is 
the oldest working guide program in existence 
today. The FSR's goal is to provide and maintain 
access for all qualified members through the 
Diver Guide Program. The appointed Directors 
are chosen from the most active and experienced 
deep cave divers within the state of Florida. The 
majority of the Directors hold the credentials of 
Certified Cave Diving Instructor and Certified 
Mixed Gas Diving Instructor. 

History 
Will Walters and Bill Cass are credited with 

discovering the Diepolder system in May of 
1975. Curious about the possibility of cave 
systems in the area, they approached the owners 
of the ranch, Mr. and Mrs. Larry Diepolder, 
and secured permission to explore and dive the 
property. The first sink, Diepolder I, proved to 
be a choked sink fifty feet in depth. The second, 
Diepolder II, had only 30 foot visibility and the 
entrance fracture narrowed to only two feet wide 
at a depth of 100 feet, so they decided to wait for 
better conditions before exploring further. 

The third sink, Diepolder III, was a circular 
basin about fifty feet in diameter with pea green 
water from an algae bloom. Descending into the 
murky water, Walter and Bill broke into cobalt 
blue, crystal clear water at a depth of 80 feet. 
The white walls continued to drop away and at 
a depth of 180 feet, the right wall disappeared 
into a black void. The opening was over 80 feet 
across and the floor descended another 40 feet to 
a depth of 220 feet. Their lights disappeared into 
the blackness and there was obviously a huge 
passage beyond. Low on air, they ascended and 
began their decompression, their minds reeling 
from this new discovery. 

During the next several weeks, Will and Bill 
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were joined by Ed Brodessor, Sheck Exley, and 
Ken Hillier to explore the new cave. The room 
was found to be over 600 feet long and 100 feet 
wide. The floor, covered in breakdown boulders, 
averaged 240 feet deep with one section to 295 
feet deep. No leads have been found out of this 
room, despite the fact that it appears to be a huge 
downstream tunnel that carries surface water into 
the aquifer after rains. 

Returning to Diepolder II, Will and Ed 
discovered going upstream and downstream 
tunnels after negotiating a tight, silty, fracture at a 
depth of 170 feet. The upstream passage averaged 
twenty by thirty feet at a depth of 220 feet and 
ended in a large dome room at a penetration of 
500 feet. The downstream tunnel was larger and 
started at 160 feet and gradually sloped down to 
260 feet deep. At 400 feet of penetration, there 
is a deep pit that goes to 300 feet and a restricted 
passage continues to a maximum depth of 365 
feet. 

In 1979, Dale Sweet did the first known cave 
dive in Florida using mixed gas to a depth of 347 
feet at Diepolder II sink. Dale had placed a small 

DIEPOLDER 

American flag with a secret message on the back 
for all those who would follow. Sheck Exley made 
the same dive using compressed air a year later. In 
1987, Bill Gavin and Lamar English did the same 
dive using mixed gas, which was just now starting 
to come into mainstream. Through the 80s, little 
was known about the cave system beyond the pit 
and there were no maps. In 1991, Dustin Clesi 
and Larry Green organized a project to extend 
the line beyond the Flag Room. With the help of 
Gordan Watkins, llick Nicolini, Jim Schlesinger, 
and Jim King they were able to extend the cave 
to 1540 feet from the entrance at a depth of 365 
feet (Clesi and King, 1991). 

Mr. Diepolder passed away in 1979 and his 
wife followed in late spring of the following year. 
Determined that the Deltona Corporation, who 
owned the property on three sides of the ranch, 
would never be able to develop the property, Mr. 
Diepolder willed the 1200 acres to the Boy Scouts 
of America (BSA). Diving continued during this 
time and the guides formalized the guide program 
and developed an operating manual in order to 
more formally approach the Boy Scouts once 

Figure 2.71. Divers in upstream passage within Diepoider II (photo try Steve Straatsma). 
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they gained control of the property. However, in 
July of 1980, the local BSA Council suspended 
diving activities. 

Thus began a year long effort to re-open the 
cave system. Diepolder was - and is -- one of the 
premier cave diving sites in the Tampa area; the 
loss of privileges there would put a dent in the 
diving of local NSS divers, so there was ample 
motivation to keep the site open. On the down 
side, the BSA Councils are extremely image 
conscious and the volunteers that serve on their 
Board of Directors come from the leaders of the 
local business and legal communities; they are 
very sensitive to liability issues. 

Realizing the importance of appearance 
as a legitimate group worthy of using the BSA 
property, it was decided that all efforts would be 
made through the NSS-Cave Diving Section. Bill 
Fehring and his wife Sandy were selected to head 
the effort with help from Jamie Stone and Dale 
Sweet. Tex Chalkley was brought in to provide 
legal expertise to deal with liability waivers. 

At the same time, by coincidence, two 
Australian divers, Peter Stace and Phil Prust, 
were visiting some of the Florida caves following 
a presentation at the NSS-CDS workshop. Jamie 
Stone wanted to show them Diepolder, so they 
decided to approach the BSA Council with 
a one time request to dive, ostensibly to share 
cave information on an international basis. 
Fortunately, the Chairman was impressed by the 
request, being a diver himself. The Chairman 
also knew Sandy Fehring through business 
relationships. He approved the request and the 
dives proceeded. This gave the divers a golden 
opportunity to show the ranger that oversaw the 
property the preparation, planning, and safety 
considerations that are all a part of cave diving. 
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Once the dives were completed, letters of 
thanks were sent to the ranger and the BSA 
Council. Soon after, a formal request for access 
was sent to the Florida West Coast BSA Council 
to secure permission to dive. In November 1980, 
Jamie Stone, Dale Sweet, and Tex Chalkley made 
a presentation to the Council and they approved 
diving for a year subject to three conditions: a 
hold harmless agreement for each diver to sign, 
a $500,000 insurance policy, and approval from 
the Gulf Ridge BSA Council. By spring of 1981, 
these requirements were met and diving once 
again resumed (Fehring, 1982). 

The guide system is still in effect today 
and operates under the Florida Speleological 
Researchers. Some of the early guides included 
legendary divers such as Jamie Stone, Dale Sweet, 
Sheck Exley, Paul Heinerth, Bill Fehring, Steve 
Straatsma, Tex Chalkley, and Vaughn Maxwell, 
just to name a few. The current guides with 
contact information are listed above. 
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Eagle's Nest (Lost Sink) 

Michael Poucher, XSS 29018 

Requirements 
Eagle's Nest Sink is located in the Chassahowitzka 
Wildlife Management Area (WMA). The entrance 
fee to the WMA is three dollars per person per 
day, or an annual pass that costs $26.50, which 
is good for entrance to all Florida WMAs, can 
be purchased at most sporting goods stores 
and Wal-Mart. Please leave the annual pass or 
the day pass from the envelope on your vehicle 
dash for law enforcement. Qualifications to dive 
in Eagle's Nest include full cave dive training, 
trimix training, and sufficient experience with 
both deep dives and long decompression dives. 
Visibility can vary dramatically and ranges from 
over 100 feet, to near zero conditions depending 
on local rainfall and weather. 

Figure 2.72. The steps at Eagle's N est sink (photo I:y 
Larry Green). 
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Directions 
(Hernando County) Eagle'S Nest is located south 
of Crystal River and Northwest of Brooksville 
Florida about 2.5 hours from the Lake City NSS 
Convention. From Lake City, go south on 1-75 
about 125 miles to the SR 50 exit. Take SR 50 
west through Brooksville to Weeki Wachee and 
the intersection of US 19. Proceed approximately 
10 miles north on 1.:S 19 to the entrance of the 
WMA. Turn west off CS 19 and go about 100 
yards to a kiosk. Fill out the envelope and pay 
three dollars per diver and put it in the iron 
ranger, or have your annual pass available. Then 
take a left (south) on the road at the iron ranger. 
Eagles Nest is about 10 miles away on mostly 
unimproved dirt roads. Four wheel drive may 
be required, particularly if there has been recent 
rain. There are long stretches of sand on the 
road. Stay on the swamp grade until you come 
to an intersection with a gate and dive flag on the 
right. Proceed through the gate and the road will 
take you to the parking lot at Eagle'S Nest Sink. 

Notes 
Eagle's Nest has depths to 300 feet and it is 
considered a very advanced dive. The entrance 
to the cave is on the east side of the pond, where 
there are three chimneys at a depth of 50 feet. 
The largest, about eight feet in diameter and 
20 feet long, opens into an enormous room at 
a depth of 70 feet. The line drops to the top 
of a debris cone at a depth of 130 feet. At this 
point there are two lines, one upstream and one 
downstream, that descend below 200 feetof depth 
down a boulder strewn slope. The upstream line 
contains over 2,800 feet of passage with depths 
to 270 feet. There are several large rooms along 
this line, including the Super Room, Green's 
Tunnel, and lZings Challenge. The downstream 
line extends more than 2,900 feet with depths 
of 290 feet. This line passes through three large 
rooms: The Room of Dreams, Jims Room, and 
Andrews Tunnel. A third passage, the Lockwood 
Tunnel, is also downstream with depths to 240 
feet and a penetration of 950 feet. 
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History 
Don Ledbetter was the first to explore 

Eagle's Nest in the early 1960s; however, it 
was not until the late sixties that exploration 
progressed beyond the entrance cavern. Many 
familiar names of early cave dive exploration, 
such as Exley, DeLoach, Harper, Hylton, Mount, 
Stevens, Martz, Lockwood, and Watts, pushed 
both the upstream and downstream passages to 
penetrations in excess of 2,080 Feet. By the mid 
seventies, the depth of Eagle's Nest, combined 
with the necessary decompression times and 
sheer number of tanks required to further 
exploration, prohibited further penetration with 
the available technology. 

Starting in the late 1980s, newer diving 
technologies in the form of mixed gas, 
computer-generated decompression tables, and 
diver propulsion vehicles gave divers the ability 
to safely explore at greater depths and longer 
bottom times than previously possible. In 1989, 
Larry Green and Jim I(jng began the Eagle's 
Nest Project. 

EAGLE'S NEST 

The Eagles Nest Project was one of the first 
civilian uses of doppler technology to detect the 
presence of bubbles in divers after diving. This 
helped the team to customize decompression 
tables, since there were no data for trimix dives at 
that time. Other project goals were to produce an 
accurate map of the cave, and, of course, explore 
new cave. 

The first dive of The Eagle's Nest Project 
was on November 26, 1989. Jim I(jng and Larry 
Green began the dive on Aqua Zepp scooters, 
considered state of the art for deep dives at 
that time. About 1,600 feet into the dive, I(jng's 
scooter flooded with water and he let it fall to the 
floor. The scooter remained as a landmark for 
many dives in the months to come because of 
the logistics of recovering the flooded scooter at 
that depth and distance. 

Their next dive proved more fruitful and 
they were able to extend the previous line laid by 
Exley and discovered what was to become I(jng's 
Challenge and the Green Tunnel. Further dives 
didn't reveal any new leads so they turned their 

Figure 2.73. Diver ascending the entrance chimnry to Ragle~ ~Test (photo i?Y Larry 

Green). 
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attention to the downstream tunnel. 

The downstream had been previously 
explored to 1,400 feet where the line ended in 
a sloping restriction. Investigating other options, 
King found an opening into a large room with 
a flat floor and ceiling that he named Andrews 
Tunnel after his son. On subsequent dives, Green 
found an opening to another large room beyond 
Andrews Tunnel, but could find no further 
leads. 

Some years later, Larry Green returned with 
Exley and George Irvine to take another look at 
the last room. Tying into the end of the line, they 
began to search for leads in opposite directions. 
Larry came back empty handed, but Sheck found 
a way into another room. On a later dive, Larry 
found that there was yet another restriction 
leading into a subsequent room. This last room 
contained a halocline, or saltwater-freshwater 

o 

EAGLE'S NEST 

interface, something unexpected and one of only 
a few haloclines found in an underwater Florida 
cave. 

On August 30, 1999, the Southwest Florida 
Water Management District purchased the 720-
acre tract of land that includes Eagle's Nest. The 
District soon prohibited access for diving. In 
2003, the land changed ownership to the Florida 
Fish and Wildlife Conservation Commission and 
became part of the Chassahowitzka WMA. Cave 
divers successfully negotiated access for cave 
diving at the site. 
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School Sink (Wayne's World) 

Michael Poucher, SSS 29018 

Requirements 
School Sink is an advanced cave dive with low 
visibility, depths to 160 feet, and varying flows 
velocity and direction due to the influence of tides. 
All divers must comply with the following rules: 

214 

1. NSS-CDS owned and managed sites are for the 
use of NSS/ NSS-CDS members only. Divers 
shall be current NSS and NSS-CDS members 
and present a current membership card. 

2. Divers must show proof of completion of full 
cave training. 

3. No fees may be charged by those guiding dives. 
4. The sites shall not be used for training. 
5. A completed waiver is required for each diving 

day for each site dived even if a waiver was 
completed the day before. The waiver shall 
be given to the Property Manager or designee 
prior to commencing the dive. Guided dive Mill 
Creek waivers will be processed by the guides. 
Science dive Mill Creek waivers shall be given to 
a guide or mailed to the Property Manager prior 
to commencing the dive. 

6 .. All dives shall be planned in accordance with 
the contributing factors of incident analysis as 
published by the NSS-CDS. 

7. Divers must show proof of completion of 100 
cave dives after the completion of full cave training 

8. Divers must have either have previously 
performed dives in School Sink or dive with a 
cave diver familiar with the system. 

9. Divers shall be certified to utilize breathing 
gases appropriate for depths beyond 130 FSW 
per NSS-CDS Standards and Procedures. 

10. Divers shall have DAN diving accident 
insurance or equivalent 

11. Divers must hold a DPV specialty card or 
show proof of prior experience and have 
logged at least 5 swim dives in School Sink 
before a DPV may be used in the system. 

12. Complete a Cave Observation Form upon 
completion of the dive and give it to the 
Property Manager within 1 week of the dive. 
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Directions 
(pasco County) School Sink is located in the town 
of Hudson on the west coast of Florida. From 
Lake City, go south on 1-75 to the SR 50 exit. 
Go west on SR 50 through Brooksville to the 
intersection on US 19 at Weeki Wachee. Go south 
on L'S 19 to Hudson. As you enter Hudson, you 
will see a Boling Alley on the right side of the 
road. At the south end of the bowling alley, turn 
right (west) onto a paved road. The road will 
take a sharp right. Take the next dirt road to the 
left. The sink is on the left about 200 yards down 
the road. Look for the metal gate. Driving time 
from the Lake City NSS Convention is about 3 
hours. 

Notes 
School Sink, otherwise known as Wayne's World, 
is owned by the NSS-CDS and was purchased in 
2004 as part of a joint partnership with the Pasco 
County Schools System. The entire purchase 
was for approximately four and one-half acres, 
of which the NSS-CDS acquired one acre with 
the remaining going to Pasco County. The Sink 
is approximately 1,500 feet east of Cow Creek 
and approximately 3,000 feet east of the Gulf 
of Mexico. The area that surrounds the sink is 
punctuated by numerous water filled depressions 
and a small spring run 

School Sink is connected with the nearby 
Beacon Woods Cave System. As of October of 
2004, 24,130 feet of passage has been surveyed 
in School Sink and with an additional 11,430 feet 
in the Beacon Woods Cave System. School Sink 
is the 19th longest underwater cave in the world 
and 6th in the United States. Michael Garman, 
Brett Hemphill, and others first mapped School 
Sink. An updated map is in progress. 

Hydrogeology 
School Sink has developed within the 

Suwannee Limestone, which is at or near land 
surface in the vicinity of the cave. Water in the 
cave system is brackish with saltwater intrudes 
into the cave through a deep tunnel filled with 
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saltwater and a direct connection to the Gulf. 
The cave system is tidally influenced - water level 
and flow direction in the cave change with the 
local tides. 

School Sink is a complex cave system. Typical 
cave passages are 90 to 110 feet deep with thick 
reddish-brown silt on the floor. A deep section at 
140 feet is filled with a layer of salt water other 
parts of the cave exceed depths of 160 feet. In a 
remote passage close to Beacon Woods, a room 
contains a drop to more than 240 feet deep. Water 
flow is into this drop. The water is commonly 
tannic, and visibility can drop to between two 
and five feet. Occasionally, visibility may reach 
20 to 30 feet. 

The cave system feeds Spring #822-241A 
behind the Hudson Bowl. The siphon passage 
that leads to the spring has high flow velocities 
and is choked with debris. No safe entry or exit 
is possible through the spring. Spring discharge 
has been estimated at 30 cubic feet per second at 
low tide (Wetterhal, 1965). 

The Main Street Tunnel is the primary passage 
of the cave system and is less silty than other 

SCHOOL SINK 

passages. Water flows strongly through the Main 
Street Tunnel toward the Gulf of Mexico and 
Hudson Spring during low tide and reverses flow 
direction at high tide. While diving, the direction 
of flow can change abruptly. Investigations 
at Hudson Spring could find no way thru the 
breakdown into the cave system. 

An understanding of the complex hydrology 
of the cave system is limited. Further exploration 
has identified additional sources of water that 
seem to indicate an influence of multiple water 
types. Future water sampling for chloride, sulfide, 
and total dissolved solids may provide some 
clues to the sources of water that contribute to 
the cave. 

Biology 
School Sink, which is unconnected to any 

other water body other than the cave, contains an 
odd collection of saltwater and freshwater fauna 
including muliet, blue crabs, and freshwater 
bream, minnows, crayfish, and grass shrimp. 
Occasionall)~ catfish, mullet, and blue crabs 
have been observed within the cave system. 

Figure 2.74. The entrance pool into School Sink Cave System (photo qy Joe Tegg). 

CAVES AND KARST OF FLORlDA 
2008 NSS CONVENTION GUIDEBOOK 215 



POUCHER 

Documented fauna in the cave system include: 
A troglobitic crayfish, Procambarus 

leitheuseri; 
A troglobitic isopod, Caecidotea sp. Isopods 

have been observed carrying offspring. One 
parent was observed carrying 40 offspring. 

Two troglobitic amphipods, Crangonyx. 
hobbsi and Crangonyx granclimanus. 

Small (O.S-inch tall tube sticking out of 
floor) feather duster worms, Family Sabellidae, 
have been observed at depths greater than 100 
feet in areas with salinities that range from 15 
to 25 parts per thousand (ppt). Vouchers of 
the feather duster worms are currently being 
studied. The majority are a small species in the 
subfamily Fabriciinae. 

Small white anemones (approximately l
inch tall) have been observed in areas of the 
Main Street tunnel where the salinity is greater 
than 20 ppt. The anemones are found at 
penetrations greater than 2,000 feet from the 
entrance. 

Orange bacterial "jellyballs" are conunon 
throughout the system. They are most often 
observed near the halocline as they are denser 
than fresh water and lighter than salt water. 
At the entrance to the Deep Salt Tunnel just 
below the average halo cline depth of 100 feet, 
the rocks in the cave are coated with a layer of 
this bacteria. 

History 
School Sink was discovered by Wayne Hayes 

who passed the information to Michael and Sherry 
Garman who began the exploration. The entrance 
was not inviting as are most underwater caves in the 
Tampa area - a small limestone solution tube out in 
the woods filled with tannic water. The Guman's 
assembled a team that included Michael Nevius, 
Tom Courtney, and Wry Perkins and explored under 
the alias of Hydro-Geo Environmental Research. 
Conditions in School Sink were extremely challenging 
with low visibility, layers of hydrogen sulfide, and 
changing flows directions. Their initial explorations 
extended the cave 3,150 feet south through the Deep 
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Salt Tunnel and into The Beyond. Exploration in 
the Main Street Tunnel yielded 2,375 feet They also 
discovered the Batman Tunnel that led toward spring 
#822-241A. 

Exploration slowed for a time and in June 1998, 
Brett Hemphill and Mike Poucher dove to the end 
of the Main Street Tunnel and burrowed through 
a low bedding plane filled with "pudding" silt and 
found going passage. Alex Warren returned to the 
passage and was able to extend it past 3,000 feet of 
penetration. This new section of cave has a different 
character from the rest of the cave. The differences 
are potentially due to the proximity to the Gul£ 

In July of 1998, Hemphill and Poucher dove, 
using double stages, to the end of The Beyond and 
found going passage. They returned on March 2, 
1999 and added several hundred feet of line into the 
siphon side of a spring/siphon split in the passage. 
Alex Warren made a follow-up dive into the area and 
found the going passage on the spring side, but at a 
depth of 160 feet. Warren, John Bojar, and Hemphill 
made several additional dives that extended the line 
over 6,000 feet towards the Beacon Woods Cave 
System. 

In addition to the spring #822-241-A siphon in 
the Batman Tunne~ a small passage headed toward 
the northeast that ended in a silty restriction. Duncan 
Price made his way through the restriction and added 
almost 700 feet of line. Later, Hemphill, Bojar, and 
Rudy Sturm explored an extensive maze of tunnels 
that eventually connected into the Deep Salt Tunnel 
and The Beyond area. There appears to be another, 
clearer source of water in this maze when aquifer 
levels are higher. During drought conditions, the 
clear water stops flowing and the cave stagnates. 
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Weeki Wachee Spring 

Walter Piehl, NSS 55535 andJiff Petersen, NSS 41820 
Karst C'ndenvater Research, Inc. 

Requirements 
Weeki Wachee is owned by the Southwest Florida 
Water .Management District (SWFWMD). A 
theme park, in ex.istence for many decades, still 
operates at the spring. The theme park boasts 
the only mermaid show in existence. ~o diving 
is allowed at Weeki Wachee Spring except for 
that associated with exploration sanctioned by 
SWFWMD. 

Directions 
(Hernando County) Weeki Wachee Spring is 
located south of Crystal River and Northwest 
of Brooksville Florida about 2.5 hours from the 
Lake City NSS Convention. From Lake City, go 
south on 1-75 about 125 miles to the SR 50 exit. 
Take SR 50 west through Brooksville to Weeki 
Wachee and the intersection of L'S 19. The park 
entrance is located immediately to the south on 
the east side of US 19. 

The single vent at Weeki Wachee Spring is 
a vertical fracture, averaging 3-5 feet in width, 
beginning at 20 feet-fresh-water (ffw) and 
extending down to 170 ffw. This fracture produces 
the entire spring discharge. The incredible force 
of water exiting the cave through this fracture 
prevents entry under normal conditions. 
Reductions in the water level of the Floridan 
aquifer from May 22 until August 30 of 2007 
caused by drought conditions allowed cave divers 
to gain access to the incredible cave beyond the 
restriction. The Karst Underwater Research 
(KCR) team successfully executed exploration 
dives and the necessary in-water decompression 
to explore approximately 6,700 feet in multiple 
passages at an average depth of 265 ffw with a 
maximum depth of 407 ffw. During this period, 
over 20 working dives (exploration, set-up dives, 
surveying dives and video dives) were performed. 
Some of these dives required two or more "set-
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up" dives where teams brought diver propulsion 
vehicles (DPVs) and tanks through the restriction 
and staged them within the system. 

The morphology of Weeki Wachee is 
characterized by gigantic tunnels, averaging no 
less than 50 feet across and 50 feet in height, but 
often much larger. Breakdown covered floors 
are pervasive. The cave is punctuated by broad 
chambers situated like numerous large meals along 
the body of a python. Several branching tunnels 
of significant size were identified within the first 
6,000 feet of penetration from the entrance. 
Several smaller, as yet unexplored, tunnels are 
also suspected. Many of these "leads" were 
identified and then left for future exploration as 
the focus was on locating the connection to the 
F-Well drilled by the Southwest Florida Water 
Management District (SWFWMD) and the Twin 
Dees, or Little, Spring. 

Beyond the vertical entry fracture, the system 
maintains a fairly consistent horizontal level with 
an average depth of approximately 265 ffw, with 
infrequent fluctuations that are primarily due to 
the degree of breakdown on the floor. The depth 
of the cave trends slightly downward further 
from the entrance; the one notable exception 
was the discovery of The Pit at approximately 
3,700 feet into the system, which dips down to 
407 ffw. Given the trajectory of the tunnel past 
The Pit, KUR expects this tunnel to horizontally 
intersect with the large paleo-sink approximately 
1,500 feet to the east. 

Early Exploration 
In the early 1980s, Sheck Exley, Jamie Stone 

and Jim Benz laid approximately 220 feet in the 
first room below and beyond the restriction at 
the bottom of the fracture. They ended their line 
at a breakdown pile that spans the western edge 
of room and believed they had "walled out" the 
cave system. They also put in approximately 100 
feet of line in the "dead syphon" tunnel. Around 
the same time at Twin Dees Spring (about 2.5 
miles away), Paul Heinerth had explored the first 
1,300 feet of this spring to a large terminal room 
known as the Pleasure Dome. 



PICKEL AND PETERSEl': 

In the mid-1990s, David i\'1iner and Jeff 
Petersen (forming the second KUR project) 
discovered a new lead 1,000 feet into the system. 
This lead turned out to be the source of the water 
and led to the discovery of a very large room, 
dubbed .Middle Earth, and the primary conduit 
for the system with average depths of 270 fEw to 
a maximum penetration of approximately 3,300 
from the entrance. This source tunnel continued 
on from there. However, subsequent exploration 
got deferred as the spring's discharge velocity 
swung back and forth from stagnant to a raging 
torrent and other distractions prevailed. 

Due to an extended drought, in June 
of 2000, Scott Pulliam, Bill Lester and Paul 
Heinerth managed to get in with steel 104's and 
swam Sheck's line. The next day, Paul tried to get 
with his CisLunar MK5, but only got to 160 ft. 
because the force of the flow was collapsing the 
breathing bags. Within the next few days the flow 
recovered and no more diving was permitted by 
Weeki Wachee's attraction management. 

In anticipation of the increasing drought, 
KGR re-established permission from Weeki 
Wachee's attraction management and SWFWMD 
for cave diving exploration at Weeki Wachee. 
KlJR project members then installed heavy 
climbing rope in the fracture from 40 fEw down 
to the beginning of the pivotal restriction at the 
bottom of the fracture at 145 fEw. 

WEEKI WACHEE 

Exploration in 2007 
The team hoped to get inside the system 

and explore as much as possible. We specifically 
wanted to make connections to the Twin Dees 
tunnel as well as a nearby sampling well, the 
F-Well, which had intersected a large tunnel 
between 270-300 fEw (and captured a crayfish 
on camera!). KUR project members moved 
climbing rope in the fracture from 40fEw down 
to 70 fEw to address the "attractive nuisance" 
effect the rope was having for open water divers. 
Additionally, we installed rope from 145 fEw to 
Sheck's existing line inside the system creating a 
continuous guideline from the cave through the 
fissure. 

;VIcry 27, 2007 - Brett Hemphill added just 
over 700 feet of line past the restriction and 
breakdown where Sheck's line with depth 
averaging 250 fEw. On this solo swim dive with 
his KISS CCR, Brett Hemphill swam to the end 
of Sheck's line and then found an easily passable 
keyhole restriction through the breakdown 
collapse. After the restriction, Brett found 
himself in very large tunnel that averaged 15 feet 
high by 50 feet wide, with breakdown covered in 
a layer of silt and sand giving it the appearance 
of a winter mountainscape. Then the tunnel size 
expanded to average 25 feet high by 80 feet wide. 
He followed the tunnel and flow westward to 
another restriction at a depth of 278 ffw, dubbed 

Fit,ure 2.75. Typical cross section in the main passage of Weeki Wachee Spring (sketch I:ry Brett Hemphi/~. 
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"White Death" because of the clay composition 
of the tunnel. We suspect the tunnel beyond this 
restriction is the primary source of the silt in the 
first 1,200 feet of the system and it is probable 
that this passage leads to a sink that was covered 
when the Weeki Wachee parking lot was laid. 

June 16, 2007 - On a solo scooter dive with his 
KISS CCR, Brett added almost another 1,300 feet 
of line. Just before the White Death restriction, 
he spotted the real primary tunnel and followed 
it to the very large room, dubbed the River 
Room, with two very minor tunnels extending 
off of it. Brett doubled back, realizing that the 
primary tunnel must have split on him, again. 
With tunnel this large and only one diver's light, 
the "main" tunnel isn't as obvious as you would 
expect. Again, back in the true primary tunnel, 
he scootered on southward, passing through 
a short, restricted area of breakdown collapse 
which then opened up back into large tunnel and 
then yet another amazingly large room dubbed, 
Helm's Deep. On the southern end of the room, 
two large leads appeared evident. 

WEEKI WACHEE 

June 29) 2007 - The dive plan was to explore 
simultaneously the two leads off of Helm's Deep, 
Brett, on his KISS CCR and Paul on his Dive Rite 
Optima CCR scootered to Helm's Deep. From 
there, Brett took the more southern trending 
tunnel. Paul followed for a short distance and then 
separated to explore a large side tunnel heading 
west. Brett added approximately 1,900 feet of 
line through amazingly large tunnel (averaging 70 
feet high by 100 feet wide) to a depth of 342 ffw 
until the tunnel began to pitch steeply downward . 
This drop off was named Mount Doom. Brett 
also identified two more possible leads along the 
western wall between Helm's Deep and Mount 
Doom. Paul added approximately 1,200 feet of 
line in the large west tunnel. However, this tunnel, 
nicknamed the Dead Marshes Tunnel had no 
discernible flow, the water was darker and clearly 
stratified and stagnant with bacteria colonies. At 
present time, the question remained if this could 
be the connection to Twin Dees, since the spring 
has been stagnant for the last two years. 

JUDI 14} 2007 - Brett, Paul, Corey Mearns 

Figure 2.76. Diver negotiating the restriction in the spring vent at Weeki Wachee (sMI frame 
taken from video by Jeff Petersen). 
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shoot video of the first 2,000 feet of the system 
using Silent Submersion's new Death Ray and 
add 1,600 near Mount Doom; they confirmed 
(via 3 computers) a depth of 407 fEw at the 
bottom of Mount Doom - and this was not on 
the "very bottom." From there the tunnel got 
shallower again (in the 370 fEw range) but ended 
in a room with a much smaller springing tunnel 
extending off of it. After doubling back a short 

WEEKI WACHEE 

distance, they found main trunk again and added 
the remainder of the line there. In the main tunnel 
near the end of the dive, the team passed a section 
that looked as if they may have hit the spot where 
the F-Well's drilling breached the ceiling of the 
tunnel. The large, main tunnel (where the F-Well 
connection may have been made) continues, but 
the dive was terminated on time. 

Figure 2.77. A diver sails over breakdown in the gloom oj an enormous room in the cave at 
Weeki Wachee (still frame taken from video by Jeff Petersen). 
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SPELEOTHliMS! 

The blast shattered the top of a subaqueous cavern! Stalactites varyingfrom the diameter of a finger to over 
four feet were thrown out . .. The dipper of the dredge, terminating a boom nearlY thirry feet long, was let down 
into the cavern and swung around in all directions without encountering any obstructions. Here in the wet 
Everglades is a subaqueous cave. Yet the sections of stalactites indicate great length and thry could onlY have 
been formed in a cavern in Ivhich the floor, or at least the upper portion of the cavern, l1Jas elevated above the 
water table. 
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From - Historic Trails by Land and Water, by John Small. Journal of the New York Botanical 
Garden, vol. 22, 1921, p. 193-222. 

Figure 3.1. Solution-enlarged joint in Werner Cave, Marion 
County (photo by Art Palmer). 
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Geology and Hydrology of Karst in West-Central and North-Central Florida 

Lee J Florea, l\TSS 37909 

The state of Florida is blessed with the 
highest density of large springs in North America 
and hundreds of smaller springs where the water 
from limestone aquifers returns to the surface 
(Scott et aI., 2004). Spectacular underwater caves 
supply water to these springs. Lesser known are 
the equally fantastic air-filled caves of Florida 
and South Georgia (Florea, 2006; Lane, 1986). 
This paper features these underwater and air
filled caves, explores the impact of changes in sea 
level on karst in this near-coastal environment, 
and establishes several geologic and hydrologic 
characteristics that distinguish karst in the 
limestones of the southeast from karst elsewhere 
in the U.S. 

Origin of the Florida Peninsula 
The origin of Florida dates to the final closure 

of Iaptus Ocean at the end of the Paleozoic era. 
Basement rocks in Florida, thousands of feet 
below the land surface, consist of granites and 
extrusive igneous rocks such as basalt that date 
to the late Precambrian and Cambrian (700 - 500 
million years ago [Mya)), as well as early Paleozoic 
(500 - 400 Mya) sandstones, siltstones, and 
shales (Lane, 1994). The fossils in the basement 
sedimentary rocks bear a strong resemblance 
to those in rocks of the same age in northwest 
Africa. Southwest-northeast trends of intrusive 
igneous rocks at depth in the Florida Panhandle, 
south Alabama, and south Georgia have led 
scientists to conclude that Florida was sutured 
to the North American continent by the end of 
the Permian or the beginning of the Triassic (250 
- 230 Mya) (Lane, 1994). 

The early Mesozoic supercontinent of 
Pangea, in part formed when Africa and North 
America collided, combined the known landmass 
of the earth. However, the very same plate 
tectonics that brought Pangea together soon tore 
the supercontinent asunder. By the end of the 

Triassic (200 Mya), North America pulled away 
from Africa and South America. Florida was 
left anchored to North America, but the intense 
forces of this separation left the basement rocks 
south of Tampa intensely faulted in a similar 
fashion to what is occurring today in the Great 
Rift Valley of east Africa. 

As North America drifted from Africa and 
South America during the Jurassic (200 - 145 
Mya), the waters from the newly forming Atlantic 
Ocean flooded the basement rocks of Florida. 
First, the waters were shallow. Evaporation of 
these shallow waters resulted in thick deposits 
of salt and gypsum. By the Cretaceous period 
(145 - 65 Mya), deposition of evaporates slowly 
gave way to a carbonate "giga" platform that 
included much of the circum-Caribbean region 
from Venezuela through the Yucatan, eastern 
Mexico and Texas, Florida and the Bahamas, and 
the east coast of the U.S. as far north as New 
Jersey (Hine, 1997). This massive region of 
limestone deposition was stable through much 
of the Paleogene (65 - 25 :Mya), but gradually 
dwindled and separated into smaller platforms 
as the Gulf of Mexico widened and deepened. 
Carbonate deposition continued uninterrupted 
in the Bahamas and the Yucatan, but in much 
of Florida and the rest of the southeast es., 
limestone deposition ended as sands derived 
from the erosion of the Appalachian Mountains 
covered the platform (Hine, 1997). Only in 
southernmost Florida has the deposition of 
carbonates persisted periodically up through the 
modern era. 

Geologic Framework of Florida Karst 
Known caves and spnngs, with the 

exception of those in the Miami region, have 
developed within Paleogene limestones that 
range in age from mid-Eocene to mid-Oligocene 
(approximately 42 million to 29 Mya) (Figure 3.2) 

CAVES A~D KARST OF FLORlDA 
2008 ~SS CONVENTIOt-.: GL'IDEBOOK 225 



FLOREA 

AGE CA"" {)N AT" UNITS HYDROGEOLOGIC 
UNIT 

N FrorioaS I . 

Biscayne Aquifer 
10 

GEOLOGY AND HYDROLOGY OF FLORIDA KARST 

Suwannee 
River 

Cody ~ 
Scarp ~ 

'1; 

Miocene 

Intermediate 
Aquifer GUlf Of" Karst Plain 

t'f.t6l 
~. 

o 
~ 
~ 

>: 20 
S 
w 

~ Lal. 
Oligocene 

~ +-~--r---~~~ 

Upper Confining 
Unit 

Floridan 

(\ 
o 

N 

Tampa 
Bay 

Lake 

40-l-----

Olp - Tampa limestone Eo - Ocala Limestone 
Os - Suwannee Limestone Eap - Avon Pai'X Formation $ 
,--_-,I Aquifer semi-confined with less than 150 m of younger strata. Kilometers 

o 50 100 200 

Figure 3.2. Generalized stratigrapf?y and outcrop of the Floridan aquifer in west-central and north-central Florida. 

and cluster into regions where the limestones are 
exposed at the surface or are only thinly covered 
by younger sediments (Figures 3.2 and 3.3). One 
major cluster includes the Flint and Chipola 
River valleys of south Georgia, Alabama, and 
the Florida panhandle (Figure 3.3). However, the 
focus of this overview is the coastal lowlands of 
west-central and north-central Florida, bounded 
by the Suwannee River in the north and Tampa 
Bay in the south, which includes the cities of 
Brooksville, Ocala, Gainesville, and Lake City. 

The Eocene and Oligocene limestones 
comprise the Floridan aquifer. Cretaceous and 
early Paleogene limestones and evaporates form 
the lower confining units for modern groundwater 
flow (Miller, 1986). Younger strata, including the 
Miocene Hawthorn Group throughout Florida 
(Scott, 1988), the Pliocene calcareous sands of 
the Tamiami Formation in south Florida (Fish 
and Stewart, 1991), and the mostly Pleistocene 
limestones of the Biscayne aquifer in southeast 
Florida (Cunningham et al. , 2006; Parker et aI., 
1955), overlay and confine the Floridan where 
not exposed at the surface (Scott et aI., 2001). 
The Floridan is estimated to contain over 19,000 
krn3 of water and is among the most productive 
and largest freshwater aquifers in the world 
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(Miller, 1986). 
The thickness of the Floridan aquifer 

generally increases to the south and averages 
600 meters (m) thick in much of west-central 
Florida (Miller, 1986). In peninsular Florida and 
south Georgia, the stratigraphic units within 
the Floridan are the middle Eocene Avon Park 
Formation, the late Eocene Ocala Limestone, 
the early Oligocene Suwannee Limestone, 
and, south of Brooksville, the late Oligocene 
Tampa Limestone (Miller, 1986; Figure 3.2). The 
Ocala and Suwannee Limestones are the two 
stratigraphic units directly associated with most 
karst features, particularly where the aquifer is 
unconfined (Florea, 2006; Figure 3.2). 

Regionally, the Ocala Limestone was 
deposited on a nearly flat, distally steepened 
carbonate ramp during the 3-million year period 
of the late Eocene (Loizeaux, 1995). It contains 
three depositional sequences that were deposited 
in progressively shallowing waters. The common 
names for these three sequences are the Inglis, 
Williston, and Crystal River members. The Inglis 
is the oldest depositional sequence and the Crystal 
River is the youngest. The Inglis, Williston, and 
Crystal River depositional sequences range from 
12 to 35 m thick. These sequences are regionally 
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correlative and are dominated by skeletal-peloidal 
packstone and grainstone. Each sequence 
contains two or three depositional cycles and 
each sequence is bound by a transgressive 
surface (Figure 3.4). The fauna is diverse and 
indicative of open marine conditions. The large 
benthic foraminifera Nummulites and Lepidoryclina 
dominate, but other common organisms are 
found including smaller benthic foraminifera, 
bryozoa, mollusks, large echinoids, some red 
algae, and rare solitary corals. 

The Suwannee limestone was deposited on 
a shallow, moderate- to high-energy carbonate 
platform (Hammes, 1992). It contains three 
depositional cycles, each of which is composed 
of a varying number of higher frequency 
depositional cycles. Grainstones dominate the 
Suwannee, with individual grainstone bodies 
up to 30 m thick. They generally consist of 

varied mixtures of skeletal and peloidal grains 
of various origins. Packstones constitute most 
of the remaining facies; mud-supported fabrics 
are rare. The fauna is generally open marine and 
diverse but dominated by bryozoa, red algae, 
benthic foraminifera, mollusks, and echinoids. 

Subaerial exposure surfaces, indicating 
periods of lower sea level, are common in the 
limestones of Florida, as are paleokarst features 
associated with these surfaces. Of particular 
importance is the mid-Oligocene unconformity 
at the top of the Suwannee limestone as it marks 
the end of 100 million years (Ma) of nearly 
continuous carbonate deposition in the Florida 
peninsula. Where the Suwannee is confined in 
south Florida, the exposure surface is associated 
with varying amounts of rhizoliths, caliche, karst 
breccia, red-stained surfaces, pedogenetically 
altered limestones, infiltrated sediment, and 
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Figure 3.5. Exposure surface at the contact behveen the 
earlY Oligocene Suwannee limestone (be/ow) and the 
late Oligocene Tampa limestone (above) within Rivard 
Cave in Southern Hernando County. Note the mid
Oligocene paleokarst in the form 0/ solution pits within 
the Suwannee Limestone that are filled with silts and 
clays from the time period 0/ the exposure surface (photo 
by Dorien McGee). 

GEOLOGY AND HYDROLOGY OF FLORIDA KARST 

microkarst (Budd et al., 2002; Figure 3.5). On 
the depositional high of the Ocala Platform, 
however, the Suwannee Limestone has been 
partly or entirely removed and late Oligocene 
and early Miocene siliciclastic sediments fill large 
sinkholes and solution-enlarged fractures that 
penetrate deep into the Ocala Limestone (Yon 
and Hendry 1992; Florea et al., 2007; Figure 
3.6). These paleokarst deposits often include 
paleontological remains of vertebrates 24-29 Ma 
in age (Morgan and Czaplewski, 2003). 

Several generations of Miocene and younger 
karst features are present in Florida. The origin 
of these paleokarst features is tied to the complex 
sea level history during the past 30 million years. 
Younger sediments fill many of the older features. 
Others remain open as caves. Deciphering the 
multigenerational history of Florida karst is a 
complex undertaking and it is far from complete 
(Florea et al., 2007; Figure 3.7). 

Hydrology and Climate of Florida Karst 
Florida karst is broadly characterized as 

eogenetic karst (Florea, 2006) because the 
limestones retain significant primary porosity and 
permeability (Vacher and Mylroie, 2002), with 
porosities as high as 30-40% (Budd and Vacher, 
2004) and permeabilities of the rock matrix 
ranging between 10-11 and 10-14.5 m2 (Florea 
and Vacher, 2006; Budd and Vacher, 2004). 
This contrasts with the Paleozoic, telogenetic 
limestones of the Mammoth Cave region, where 
the limestone porosity averages 2-3% and the 
matrix permeability is on the order of 10-17.7 m2 

(Worthington et al., 2000). 
Eogenetic karst primarily occurs in modern 

or geologically recent carbonate depositional 
environments in tropical to subtropical latitudes. 
The climate characteristics of eogenetic karst 

Figure 3.6. Paleokarst in the form 0/ chert fill within 
a soltttion enlarged fracture within the Eocene Ocala 
limestone. The earlY Oligocene Suwannee limestone 
was entire9' removed during the late Oligocene and the 
earlY /vIiocene, and is the inferred date for this paleokarst 
feature near Belleview in southern Marion County (photo 
by Jason Polk). 
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reflect low-latitude locations and proximity to 
warm marine water. Rainfall is seasonal, with 
intense but short-lived convective thunderstorms 
during the summer, infrequent tropical cyclones 
during the late summer and early fall, and a dry 
season that typically lasts from December to 
May. 

The geologic and climatic distinctions of 
eogenetic karst are apparent in the hydrology 
of the Floridan aquifer. ror example, it cannot 
be assumed that the storm events during 
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the rainy season equate to aquifer recharge. 
Evapotranspiration of rainfall is huge, perhaps 
as high as 90% during the summer (Martin and 
Gordon, 2000) . The common, convective-style 
rain events during the summer do not appear 
as independent peaks in the hydrographs at 
many west-central and north-central Florida 
springs (Florea and Vacher, 2007). Rather, the 
hydrographs show smooth, seasonal or longer
period cycles (Florea and Vacher, 2006). In 
contrast, infrequent, large, and widespread 



FLOREA 

17~------~------------------T 1 5 

'ii5 16 
E 
Eo 
-; 15 
.Q 
iii 
> 
.!l! 14 
II> 

$ 
~ 13 

Hurncane Jeanne ! ----. ,.. ' - ' ... . ..... , . discharge at Rainbow Springs 

Hurricane Frances . 

"'..i/ 

12~~~~~~Ll~-1~~~~~o 
811/2004 1011/2004 12/1/2004 1131/2005 

Time (days) 
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are shown as individual data points. The thin, solid line 
is a 3-dq)' moving average though the dnp-rate data. Note 
that the ~vater-Ievel and dnp-rate data have incomplete 
records due to problems with the instrumentation. 

storms, such as hurricanes, do appear as 
identifiable events in water level and spring 
discharge data and appear to be the principal 
contributor to changes of storage within the 
Floridan aquifer. For instance, water levels in the 
unconfined Floridan aquifer have been observed 
to rise more than two meters during the weeks 
following rainfall from hurricanes (Florea and 
Vacher, 2007; Figure 3.8). 

During infrequent and widespread storms, 
recharge to the unconfined Floridan aquifer 
occurs simultaneously in caves and in the 
limestone matrix over large distances (Florea and 
Vacher, 2007) . Water chemistry further indicates 
that water exchanges freely between caves and 
the rock matrix (Martin and Dean, 2001). Both 
are a direct consequence of the high permeability 
of Florida limestones. Despite the ability of 
the rock matrix to transmit water, recharge to 
the unconfined Floridan aquifer appears to be 
strongly controlled by fractures in the epikarst 
and the vadose zone (Florea and Vacher, 2007). 

The relationship between recharge, water 
level, and discharge in the unconfined Floridan 
aquifer reveals another important distinction 
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between Florida karst and epigenic karst elsewhere 
in the U.S. Outside of Florida, discrete recharge 
occurs through sinking streams and is transmitted 
via conduits to springs. In Florida, the points of 
recharge and discharge are separated and water 
courses through the limestone via a complex 
system of disjunct caves, solution enlarged 
fractures, and rock matrix at several horizons 
(Florea, 2006). This is not to say that sink and 
rise systems do not exist in Florida. There are 
certainly many examples of "underground river" 
caves in Florida, particularly along the Cody Scarp 
in the Florida panhandle and the north-central 
Florida aquifer (Upchurch, 2002), which include 
the Santa Fe River Sinks and Rise ~artin and 
Dean, 2001) and the Wakulla-Leon Sinks Cave 
System (Loper et al. 2005; Lane, 1986). 

Caves in West-Central and North-Central 
Florida 

Caves in the Paleogene, highly permeable, 
coastal-karst aquifers of west-central and north
central Florida differ substantially from caves 
elsewhere in the U.S., especially from those in 
the ancient, low permeability limestones of 
inland karst regions like Mammoth Cave (e.g., 
Palmer, 2007). Two aspects of those differences 
are cave morphology and cave levels. For this 
discussion, examples of cave morphology and 
cave levels in west-central and north-central 
florida will illustrate important components of a 
conceptual model for how caves organize within 
the unconfined Floridan aquifer. 

Cave morphology 
Cave exploration in west-central and north

central Florida has revealed that many cave 
passages are wider than they are tall and contain 
pillars of rock that have not dissolved (Florea, 
2006). The walls of the cave passages are 
complex with cuspate, pocket-like, or taffoni-like 
structures (Figure 3.1 and 3.9). Rose diagrams of 
cave passage orientations demonstrate a preferred 
alignment along a regional set of NW-SE and 
NE-SW fractures (Florea, 2006; Figure 3.10). 
Passages along fractures may have a vertical, 
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Figure 3.9. Robert Brooks preparing to dive in the 
Tangen'ne Entrance oj Thornton s Cave in western 
Sumter County. ~'\fote the complex solution sculpting oj 
the walls (photo f!y Tom Turner). 

fissure-like component to their morphology. 
Links between fracture-oriented passages are 
commonly low and wide (Figure 3.11). Some 
caves exhibit a morphology that resembles the 
three dimensional spongework found in the 
hypogenic caves of the Guadalupe :Mountains 
of New Mexico (Hill, 1987) or the flank margin 
caves found on young carbonate islands (M:ylroie 
and Carew, 1995). 

Maps of air-filled caves in west-central 
Florida (Florea, 2006) have shown that passage 
soften group into dense network mazes, such 
as at Warren Cave (Krause, 1967). In contrast, 

Brooksville Ridge data 
n = 520 
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tributary networks linking sinking streams 
to springs are rare, even in large underwater 
cave systems that extend for miles. With few 
exceptions, air-filled caves do not extend great 
distances. Low and wide passages pinch into low 
crawlways. Fissure-type passages thin into narrow 
fractures. Sediments and structural collapses 
commonly block further exploration. Because of 
the lack of sinking streams, connections between 
the caves and the land surface are limited. Natural 
cave entrances are frequently solution enlarged 
fissures. :Many caves are discovered because they 
are encountered during alteration of the land 
surface, particularly from limestone quarrying. 

Underwater caves are often much larger than 
their air-filled counterparts. The average passage 
cross-section in air-filled caves rarely exceeds 
10m2. However, the largest tunnels in the 
underwater caves may have a cross-section three 
orders of magnitude larger, or greater than 1000 
m2, such as at the underwater caves in Hernando 
County - Eagles Nest, Dipolder, Twin-Dees, and 
Weeki Wachee Springs. 

Cave levels 
Changing sea levels have a great influence in 

this coastal environment. In the recent geologic 
past, locations less than 22 m above modern sea 
level were flooded, and much of west-central 
Florida was a shallow sea. During these times, the 
Brooksville Ridge possibly became an archipelago 

Marion County data 
n = 1,176 

Figure 3. 10. Length-weighted rose diagrams Jor the on'entation oj all 
segments oj cave survey obtained from caves in the Brooksville Ridge 
(left) and from 14 caves in Man'on County to the north and east. The 
data from this sturfy reveal a regional WNW-ESE (100°-120°) and 
NSE-SSW (20°-40°). Both are related to regionalfracture sets. 
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Figure 3.11. Bill Walker in a low and wide passage 
within Busted Well Cave near Ocala in Marion County 
(photo by Sean Roberts). 

of islands and the cities along the Cody Scarp, 
such as Ocala and Gainesville, would have been 
located along the paleo-shoreline. In contrast, 
during the last ice-age, global sea levels were 
about 125 m lower than at present. During this 
ice-age, the Florida Peninsula was twice as wide 
and the coast was about 200 km further west 
of its present location. At that time, the present 
day springs and many of the submerged caves in 
west-central and north-central Florida were dry 
and in the center of the exposed peninsula. 

Periods of stationary sea level appear 
to be archived in the caves of west-central 
Florida. Throughout the air-filled caves of the 
Brooksville Ridge, for example, detailed surveys 
reveal levels of passage at 3-5 m (Werner Cave -
Citrus County), 12-15 m (Blowing Hole - Citrus 
County), and 20-22 m (Brooksville Ridge Cave 
- Hernando County) above modern sea level 
(Florea et al., 2007; Figure 3.12). Along the Cody 
Scarp, an additional, higher level of passage is 
found at 30 m above modern sea level- such as at 
Warren Cave in Alachua County. These air-filled 
cavities align with nearby geomorphic terraces 
(Cooke, 1931; Healy, 1975), which suggest 
cavity formation during higher paleo-altitudes 
of sea level and water table. Similarly, passages 
in underwater caves and cavities in drilled wells 
cluster at depths of 15 m, 35 m, 70 m, and 90-
120 m below the modern water table (Florea et 
aI., 2007; rigure 3.12). The major underwater 

GEOLOGY AND HYDROLOGY OF FLORIDA KARST 

discoveries made in 2007 at Weeki Wachee 
Springs, for example, have revealed massive 
caverns to depths of 123 m. The depths of 
underwater cave levels in Florida generally agree 
with marine terraces submerged in the Gulf of 
Mexico identified using multi-beam bathymetry 
(Florea et al. 2007; Figure 3.12), which formed at 
previously lower sea levels and water tables. 

Conceptual model of Karst in Florida 
Figure 3.13 is a present conceptual model 

of where cavernous porosity occurs within the 
unconfined Floridan aquifer of west-central and 
north-central Florida. There are five components 
to the model: 

a. At the largest scale, the caves organize 
along paleo-water tables that cut across geologic 
structure (Florea et aI., 2007). However, at the 
scale of an individual cave, variations in the 
depositional permeability of the eogenetic 
limestones (Budd and Vacher, 2004) appear to 
influence passage morphology, such as at Floral 
City Cave in Citrus County where a horizon 
of low-wide passage is inclined to the modern 
water table (Figure 3.14). It appears possible, 
indeed likely, that cave levels can step between 
various favored intervals within the stratigraphy 
(Klimchouk,2003). 

b. The levels in air-filled caves occur at 
consistent elevations above modern sea level 
over widespread areas and align with nearby 
geomorphic terraces. For example, Brooksville 
Ridge Cave in Hernando County and Briar 
Cave in Marion County, separated by more than 
35 miles, both have low-wide passages at an 
elevation of 20-22 m. These air-filled passages 
reflect higher sea levels. The shoreline was 
close, sea level and the water table were nearly 
coincident, and they organize according to a sea 
level datum. They represent a single generation 
of cave development. 

c. The submerged caves reflect lower sea 
levels and organize according to depth below 
the modern water table (Florea et aI., 2007). The 
paleo-shoreline was much further away at the 
time the level of passage formed along a sloping 
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paleowater table. Trus effect is illustrated by a 
specific example: the case of Twin-Dees Cave vs. 
Peacock Springs. Both caves contain a prominent 
level of passage at a water depth around 15 
meters. However, the water table at Twin-Dees 
Cave, wruch is near the modern shoreline of 
Hernando County, is near sea level. The water 
table at Peacock Springs, in Suwannee County 
150 km north and approximately 70 km inland, 
is at nearly 15 meters. 

d. Because paleo-water tables are not 
horizontal surfaces - they are at higher elevations 
inland than at the shore - some cave levels at 
or below the modern water table may represent 
multiple generations of passage development. 
Trus may be the case at some air-filled caves, 
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such as Floral City Cave, Thornton's Cave in 
Sumpter County, and the lower level of Briar 
Cave in Marion County. All of these caves occur 
at a similar elevation, 12-15 meters above sea 
level, yet remain partially flooded in the modern 
configuration of the water table (Figure 3.15). 
The deeper, underwater caves most certainly 
represent multiple generations of solution 
history, wruch may partially explain their greater 
SlZe. 

e. Finally, a single paleo-water table can pass 
through cave levels associated with different sea
level stands. Such stair-stepping occurs because 
later water tables reoccupy zones dissolved by 
earlier water tables. As a result, the present water 
table can pass through caves at a rugher elevation 
further inland near the Cody Scarp than beneath 
the Brooksville Ridge, while at the same time 
connecting to modern sea level at the present 
shoreline (Figure 3.13). A great example of this 
process is seen at Finch's Cave in Marion County, 
where the modern water table has reoccupied a 
cave passage at 15 meters above sea level. Calcite 
crusts deposited on the walls of Finch's Cave 
at an earlier time in the cave's rustory are being 
dissolved by the present day water table (Figure 
3.16). 

Hazards Assessment and Resource 
Management of Florida Karst 

Sinkholes 
Rapid urbanization has characterized Florida 

development since the 1950s and an estimated 
1000 new residents move to Florida each day. 
With urbanization has come an increase in 
groundwater consumption. Currently, more than 
90% of 18-million Florida residents rely upon 
groundwater (Scott et aI., 2004), particularly from 
the vast underground reservoir of the upper 
Floridan aquifer that yields an estimated 1.1 xl 010 

liters of fresh water per day (Miller, 1986). 
Concurrent with increased pressures for 

developable land and greater groundwater 
withdrawals is an increase in the report of 
sinkhole collapses, particularly in Pasco and 
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Hernando Counties on the Gulf coast and in 
the metropolitan Orlando area (fihansky, 1999; 
Figure 3.17). Sinkhole and other subsidence
related phenomena caused more than 100 million 
dollars in structural damage in Florida in 1997 
and damage estimates continue to increase every 
year. 

By 2006, many homeowners saw their 
property insurance premiums triple. Many 
insurers have ceased Wrltlllg homeowner 
policies in the state (hurricanes have significantly 
influenced this trend), leaving many with a state
funded, high-risk insurer-of-last-resort, Citizen's 

Insurance. The direct threat to personal property 
caused by sinkhole phenomena drives a high level 
of government and public interest in Florida 
about sinkhole processes. As the occurrence of 
sinkhole collapses increase, so do the number 
of engineering firms, environmental consulting 
companies, and law offices established solely for 
evaluation and intervention of sinkhole damage. 

In the case of dramatic cover-collapse 
sinkholes, investigations are simple and the cause 
of karst activity is obvious. On the other hand, the 
vast majority of damage is caused by the subtle 
settling of the ground through the raveling of 
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sands into cover-subsidence sinkholes. In these 
cases, the ground motion is imperceptible and 
the damage that results manifests as cracks in 
walls or foundations, doors that will not close, or 
even floors that are no longer level. For a more
definitive determination in the cover-subsidence 
cases, detailed fieldwork including geophysical 
surveying is required. Of particular use are 
methods that utilize shallow seismic techniques, 
measure electrical resistivity (Dobecki and 
Upchurch, 2006), and employ ground-penetrating 
radar (Kruse et al., 2006). 

Spn'ngshed Protection 
Freshwater discharge from springs 10 the 

upper Floridan aquifer has been a ubiquitous 
part of human life in Florida. Native cultures 
established communities on spring runs, such 
as at the Crystal River Archeological Site. 
~odern towns, like Dunellon, Tarpon Springs, 
Silver Springs, and High Springs, grew astride 
their supply of freshwater. Water quality data 
from many springs in Florida, however, reveals 
unnerving trends. Nitrate levels have increased 
primarily as a result of anthropogenic pollution 
such as fertilizers for lawns, golf courses, and 
citrus groves (Scott et aI., 2004). Chlorides and 
sulfates have also increased, particularly along the 

Figure 3.15. A portion if passage in Thornton s Cave in western Sumter County. This cave is at an elevation if 15 
meters and is occupied 0' the modern water table. Water from the cave discharges into the acfjacent Withlacoochee River 
(photo fry Alan Cressler). 
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hgure 3.16. A portion of the Ivall of Finch~ Cave near 
the city of Belleview in southern Marion County. Notice 
the remnants of a calcite crust. The modern lvater table 
has reoccupied the cave and is dissolving the crust, which 
was deposited at a time when the water table was much 
lower (photo ~ Jason Polk). 

coast where salt-water intrusion occurs (Scott et 
al., 2004). Changes in water chemistry at Florida 
springs greatly reduce species biodiversity and 
are a primary cause of algae blooms. 

The protection of the quality of spring water 
in Florida has become a very important cause with 
many stakeholders. Government entities, such 
as the Florida Department of Environmental 
Protection and the National Forest Service, 
protect dozens of major springs in Florida. 
Additionally, major bottling companies, such as 
Nestle, Dannon, and Coca-Cola, market Florida 
spring water around the nation. Finally, more 
than 1 million visitors spend $65-million per year 
at the parks that protect Florida's four largest 
springs (Bonn and Bell, 2003). 

In part because of these economic pressures, 
the Florida Department of Environmental 
Protection with support of the Florida Legislature 
founded the Florida Springs Initiative and Task 
Force in September of 1999 and in 2001 allocated 
2.5-million dollars in research funding (Scott and 
Means, 2003). Much of this money has been 
spent delineating recharge areas for major springs 
and identifying sources of pollution (Scott and 
Means, 2003). However, the Florida Geological 
Survey and the Florida Cave Survey have both 
begun to compile and archive information on 
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previously known and newly discovered caves. 
Operating independently and in cooperation 

with the Springs Task Force, Florida cavers, 
scientists, and citizens have made major strides 
toward the protection of surface and subsurface 
karst resources. With these conservation efforts, 
we anticipate that the Florida Cave Survey will 
grow far beyond the 1,900 caves and springs 
presently listed in the database. Our knowledge 
concerning the integral role of these caves in 
the upper Floridan aquifer and their role in the 
unique ecosystems of Florida will also most 
certainly grow. 
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Paleoclimate Reconstruction from Speleothems and Cave Sediments: 
A Florida Perspective 

Jason S. Polk, NSS 55322 

Introduction 

Speleothems and secliments are two of the 
most commonly recognized deposits found 
in caves. Thanks to advances in analytical 
geochemistry and radiometric dating techniques 
over the past few decades, speleothems, 
specifically stalagmites and flows tone, have 
become widely accepted as reliable, long-term 
sources of paleoclimate data (Holmgren et aI., 
1999; Lauritzen and Lundberg, 1999; Fleitmann 
et aI., 2003; McDermott, 2004; Fairchild et al., 
2006; White, 2007; Ford and Williams, 2007). 
For example, variations in the stable isotopes 
of oxygen and carbon found in the calcite layers 
of speleothems (0180 and 013C) are a product 
of changes in precipitation, surface vegetation 
type, atmospheric conditions, and the average 
temperature (McDermott, 2004). A record of 
paleoclimate results when the data from the stable 
isotopes are combined with the age of the calcite 
layer, which is usually determined by measuring 
the ratio of radioactive isotopes of uranium. 
Paleoclimate reconstructions using stalagmites 
can provide temporal records of climate change 
ranging from millennial to decadal time scales 
(e.g. , Dorale et aI., 1998; Frappier et al., 2002). 

In addition to the data provided by 
speleothems, cave seclirnents may also contain 
information regarcling vegetation and climate 
change. Surface soils, primarily comprised of 
detrital clay, sand, gravel, and other regionally 
specific clastic components, are transported into 
the cave by streams, gravity, or other natural 
processes. Secliments enter the cave via several 
clifferentinputs including entrances, small fissures 
and cracks in the bedrock, sinkhole piping, and 
fluvial action (White, 1988; Palmer, 2007). If left 
undisturbed, a sequence of cave secliments may 
record changes to the landscape above the cave, 
as well as processes occurring within the cave. A 
wide range of analytical methods are employed 
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to determine the age, origin, and source of the 
sediments found in caves. Depencling on the 
type and thickness of the sediment record and 
method of analysis, the resulting paleoclimate 
record can span from hundreds to millions of 
years. 

Speleothems and secliment are not widely 
abundant in many of Florida's dry caves, 
particularly within those located in the Ocala Plain 
and Brooksville Ridge (Harley, 2007) . However, 
the caves that contain profuse speleothems 
or thick secliment deposits provide new and 
interesting data regarcling the climate history of 
Florida during the past several thousand years. 

Speleothem Basics 
Meteoric water (i.e. precipitation in the 

form of rainfall or snowmelt) contains some 
atmospheric carbon dioxide (C0z). The CO2 
reacts with the water to form carbonic acid, thus 
making the water slightly aciclic. As this water 
percolates through the soil overlying carbonate 
bedrock, it collects adclitional CO2 produced 
through plant root respiration and the decay 
of organic material and becomes more aciclic 
(Schwarcz, 1986; White, 2007; van Beynen et aI., 
2004). When the slightly aciclic water contacts 
calcium carbonate (CaC03) in the limestone 
bedrock of karst areas, clissolution occurs through 
the following reaction (Schwarcz, 1986): 

The water saturates with calcium, carbonate, 
and bicarbonate ions on its journey through 
fi ssures and joints in the bedrock until the 
dissolved CaC03 reaches equilibrium with the 
partial pressure of C02 (pC0z) in the water. As 
depth, and thus pressure, increases, additional 
CO2 can be absorbed in solution. The result 
is further CaC03 dissolved. If the percolating 
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water enters a cave, the difference between the 
high pC02 of the water and the lower pC02 of 
the cave atmosphere may cause the degassing 
of CO2, Drip water that has degassed CO2 may 
become supersaturated with respect to CaC03· 
In this case, calcite may precipitate from solution 
and form speleothems such as soda straws on 
the ceiling, flows tone on the wall or floor, or as 
a stalagmite on the cave floor (Schwarcz, 1986; 
White, 1988; van Beynen et al., 2004). 

Speleothems formed from cave dripwater may 
also incorporate organic matter, trace elements, 
and stable isotopes of oxygen and carbon into 
the crystal lattice of the calcite. In the ideal 
situation for paleoclimate studies, speleothems 
form in parts of caves that are far from an 
entrance with minimal air circulation and near 
100% humidity. These conditions prevent calcite 
from being deposited due to evaporation, and 
allow the stable isotopes in the calcite to form in 
thermodynamic equilibrium with the dripwater 
(Lauritzen and Lundberg, 1999). 

Speleothem Dating 
Speleothems are reliable proxies for past 

climate conditions because they can be accurately 
dated using several methods, with the uranium
series technique being the most common and 
reliable method. Uranium-series dating is based 
on the decay of 234(; to its daughter isotope 
230Th and can provide speleothem dates up to 
500,000 years old (Dorale et al., 1998; Dorale et 
al., 2004). Speleothems are particularly practical 
for the G / Th method because 234U is highly 
soluble and easily incorporates into calcite 
while 23Drh has a low solubility and a negligible 
amount is incorporated into the crystal lattice of 
speleothems (Dorale et al., 2002). 

Speleothem Isotopes 
An examination of the ratios of the stable 

isotopes of oxygen (180/160) and carbon 
(13C/12C) that are contained within the growth 
laminae of speleothems deposited under isotopic 
equilibrium can provide information about the 
precipitation, temperature, and vegetation shifts 
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on the land surface above the cave (Harmon 
et al., 2004). Stable isotope ratios of oxygen 
(0180) in speleothem calcite are representative 
of the meteoric water above the cave, the 0180 
of the dripwater from which they form, and the 
temperature at which the calcite is precipitated 
(Dorale et al., 1992; Harmon et al., 2004). Key 
to understanding the 0180 values in calcite are 
the processes that can potentially fractionate the 
heavier or lighter isotopes along ach step of the 
hydrologic cycle and continuing through to the 
precipitation of the calcite inside the cave. Because 
these fractionation processes are complex, 
each cave should be considered individually to 
determine what factors are affecting the values 
of the 0180 in the speleothem calcite. Stable 
isotopes of carbon, 13C and 12C, from dissolved 
inorganic carbon may be incorporated within 
the calcite of speleothems during precipitation 
from cave drip waters (Harmon et al., 2004). The 
ratios of these stable isotopes (013C) may be 
used to indicate changing vegetation above a cave 
in response to changing climate (Dorale et al., 
1998). Additional analysis of the trace elements, 
organic acids, and growth rates of speleothem 
can provide supplementary information about 
changing surface environmental conditions. 

Cave Sediment Basics 
Studies about cave sediments are numerous 

and diverse, despite their seemingly inferior status 
to speleothems as proxies for environmental and 
paleoclimate reconstruction. Many past studies 
focused on the physical analysis of cave sediments 
with regard to ancient floods, erosion rates, and 
landscape evolution over millions of years using 
magnetostratigraphy and cosmogenic nuclide 
dating techniques (e.g., Springer and Kite, 1997; 
Granger et al., 2001; Anthony and Granger, 2006). 
Cave sediments may also provide information 
on more recent past climates through chemical 
analysis of their organic constituents combined 
with radiocarbon dating (polk et al., 2007). 

S OUTces if Cave Sediments 
Cave sediments can mainly be grouped into 
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two types, autochthonous (from within the cave) 
or allochthonous (from outside the cave) (White, 
1988; Ford and Williams, 1989). Autochthonous 
sediments include the weathering of rock and 
detritus within the cave, including mechanical 
breakdown ru bble and organic debris. These types 
of cave sediments are important in understanding 
the geomorphology and development of a cave. 

Allogenic cave sediments may originate from 
several sources, including glacial and aeolian 
deposits, but these sediments are most commonly 
derived from intermittent fluvial inputs (Figure 
3.18) that infiltrate the cave (White, 1988). 
Sediment sequences that are the result fluvial 
action can be highly irregular; sediments may 
be deposited or eroded away depending upon 
flow conditions. Allogenic deposition may also 
result from simple infiltration of the soil from 
the surface through fractures and spaces within 
the rock, eventually depositing in the cave in 
stratigraphic sequences (Brinkmann and Reeder, 
1995; Ford and Williams, 1989) (Figure 3.19). 

PALEOCLIMATE OF FLORIDA CAVE SEDIMENTS 

Chemical Ana!ysis 
Similar to speleothems, the varIatlons in 

the carbon isotopes within cave sediments 
may provide a record of vegetation change 
above the cave (panno et aI., 2004). Specifically, 
paleoecological information is derived from the 
carbon isotopes in soil organic matter because the 
isotopic composition, controlled by local plant 
matter, forms in equilibrium with local soil CO2 
(Quade et aI., 1989). Shifts in vegetation between 
C3 (e.g., hardwood trees) and C4 (e.g., grasses) 
plants above a cave may be recorded in the 013C 
value present in the organic acids trapped within 
the layers of cave sediment (Clapp et aI., 1997; 
Schwartz et aI., 1986). Changes from C3 to C4 
vegetation are revealed by shifts between the 
more negative 013C values produced by forested 
and humid conditions and the less negative 013C 
values that indicate the presence of prarrie-like 
or arid vegetation (Dorale et aI., 1992; Polk et 
al.,2007) (Figure 3.18). Combining the 013C data 

sediment record 
changes in vegetation 
type above cave 

}igure 3.18. Conceptual model of sediment accumulation in the cave environment and how 
it records changes in vegetation. Shifts from arid grasslands (C4) to humid forests (C3) 
cause distinctive isotopic shifts in the 613C signaL 
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with sediment ages determined by radiocarbon 
dating may provide the best overall temporal 
record of climate change in the sediments. 

Fulvic Acids 
Previous studies on cave sediments mainly 

focused on bulk organic matter or stable isotope 
analysis of o13C to produce records of climate 
disturbances, agricultural changes, or the presence 
of certain vegetation types. To date, few studies 
investigated the fulvic acids contained in the organic 
matter exttacted from cave sediments. Fulvic acids 
(PAs) are low molecular weight, easily ttansported, 
hydrophilic acids and are the most common humic 
fraction of vegetation preserved within sediments 
(Webb et al., 2004; Polk et al., 2007). These acids 
preferentially bind to clays and are well-preserved 
because they are resistant to biological degradation. 
The 013C from FA records periods of vegetation 
change and aridity, which may not be reflected 
in lake sediment and speleothem data (Webb et 
al., 2004). For example, the 013C of fulvic acids 
found in cave sediments from Reflection Cave in 
the Vaca Plateau of Belize, revealed a robust signal 
of vegetation and landscape change in the area 
during the past 2,600 years. This same signal was 
less resolved in a similar analysis of the bulk organic 
matter (polk et al., 2007). 

Florida's Paleoclimate 
Paleoclimate studies in Florida have 

traditionally, and expectedly, focused upon the 
historic position of sea level. These studies date 
back to the seminal papers on coastal terraces by 
C. Wythe Cooke of the U.S. Geological Survey 
(Cooke, 1925; Cooke and Mossom, 1929; Cooke, 
1936). More recent work on sea level in Florida 
has focused upon submerged terraces associated 
with coral reef succession in south Florida during 
the Quaternary. For example, Locker et al. (1996) 
identified four paleo shoreline elevations below 
modern sea level near the Florida Keys at depths 
of 65 m, 71 m, 80 m, and 80-124 m. The 14C dates 
obtained from the surface sediments at these sites 
indicate episodic rapid rises and still-stands since 
the last glacial maximum. Elsewhere beneath 
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the Keys, Enos and Perkins (1977) identified 
five Quaternary, coral-dominated limestones 
separated by unconformities. Radiometric dating 
of these limestones indicates deposition during 
sea-level high stands (Muhs et al., 1992; Muhs 
et al., 2003; Multer et al., 2002). Other studies 
using coastal sediments further contribute to the 
regional study of Florida climate change (e.g., 
Otvos, 2005); however, all of these studies are 
influenced more by ocean conditions and coastal 
processes and less by atmospheric trends. 

Larger scale climate studies, such as the one 
by Stahle and Cleaveland (1992) reconstructing 
spring rainfall over the southeast U.S. for the 
past 1 ka using tree rings, provide some of our 
current understanding of historic climate ttends 
for Florida. More recent studies by Haug et al. 
(2001) and Cane (2005) recognized the influences 
of the Intertropical Convergence Zone (ITCZ), 
the ~orth Atlantic High, and El Nillo on the 
climate of Florida, but each of these studies 

Figure 3.19. Stratigraphic Iqyen'ng oj allogenic sediments 
in Jennings Cave, Florida (photo ~ Jason Polk). 
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were performed on broader, more regional scales 
and in locations other than Florida, including the 
Carib bean Basin and Central America. While these 
particular studies are helpful in understanding the 
broader influences of climate change in Florida, 
more localized aspects are not addressed, such as 
regional variations and anthropogenic influences 
on climate and the environment. 

Of the studies of paleoclimate conditions on 
the emergent portion of the Florida platform, 
most involve climate reconstructions using 
pollen, and other forms of low-resolution data 
from lake sediments such as at Lake Tulane 
(Grimm et al. 1993,2006) and Camel Lake (Watts 
et al. 1992). Lake studies in Florida are plagued 
by sedimentation gaps caused by lower water 
table elevations during periods of lower sea level. 
Recent studies of cave deposit studies in Florida 
(e.g. van Beynen et al. 2007) now provide higher
resolution, and more localized data on Florida's 
past climate. 

Speleothem Data 
Research by van Beynen et al. (2007) and 

Soto (2005) examined four speleothems from 
west-central Florida, two from Brooksville Ridge 
Cave and two from Briar Cave near Ocala. The 
study by van Beynen et al. (2007) examined the 
8180 of calcite in a Briar Cave speleothem to 
create a record of precipitation change over 
the last 1,000 years. This study found that 
subtropical Florida is heavily influenced by high
latitude atmospheric teleconnections, mainly 
the North Atlantic Oscillation (NAO) and the 
Pacific Decadal Oscillation (PDO), with the 
EI :Nino-Southern Oscillation (ENSO) being 
of secondary influence (Figure 3.20). Higher 
resolution stable isotope data are possible from 
these stalagmites to extend the record back 
to more than 4 ka, and would provide a more 
accurate record of temporally brief events, such 
as ENSO variability. 

Sediment Data 
In 2007, we collected a one-meter long core 

of cave sediment from Jennings Cave in Marion 
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Figure 3.20. Comparison bet1JJeen the BRL4RS04-02 
0180 record and (a) the .i\'"AO, as measured by Cook 
et al. (2002), (b) ANSO recreated using the Nino3 
index from D'Arngo et al. (2003), and (c) the PD~ 
as measured by MacDonald and Case (2005). Figure 
adapted from van Brynen et al. (2007). 

County, Florida. Charcoal samples from this core 
provided radiocarbon dates, and material for carbon 
isotope analysis using fulvic acids was extracted from 
the sediment. The goal was to determine periods 
of vegetation change caused by climatic influences 
during the Late Holocene (~ 3,000 years BP). The 
carbon isotope record spans values from -35%0 to 
-14%0, which may be a sign of changes in vegetation 
above the cave between C3 and C4-type plants (polk 
and van Beynen, 2007). It is possible that the data 
indicate fluctuations in plant density between a sub
tropical forested environment and more arid, grassy 
savannah. 

The changes in plant assemblages are likely related 
to changes in available water resources, with increased 
temperatures and evapotranspiration leading to arid 
conditions and a shift toward less trees and more 
grasses during the period between 700 and 1,300 
years ago. These dates generally conform to the well
established Medieval Warm Period that lasted from 
800 to 1,300 AD (Figure 3.21). The isotope record 
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Figure 3.21. Comparison between the Jennings Cave (J01-07) sediment and Briar Cave speleothem (BRIAR04-
02) 013C data. Adaptedjrom Polk and van Brynen (2007). 

of the carbon in the cave sediments demonstrates 
some agreement with the 013C data from one of 
the speleothems from BriM Cave (Figure 3.21). It is 
therefore instructive to note that sediments in Florida 
caves show potential as proxies for paleoclimate 
records when speleothems are absent. 

Conclusions 

Understanding climate change in Florida during 

the past several thousand years is an important 
resource that may help us better understand the 

driving forces that cause our current climate variability 
and may help us better predict future changes in 
precipitation and vegetation. Atmospheric-oceanic 
teleconnections are difficult to mode~ but are 

the primary cause of climate change in the North 
Atlantic. Data from subtropical locations, such as 
Florida, which is affected by both high- and low
latitude climate variability, may provide insight on 
the spatial extent and strength of these influences. 
Speleothems and cave sediments provide additional 

sources of accurately-dated, high-resolution data on 

climate change, that are not abundant elsewhere in 
Florida. 
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Abstract 
Paleokarst deposits contammg vertebrate 

fossils are known from the early Oligocene to the 
late Pleistocene in peninsular Florida. Most of 
these sites consist of caves, sinkholes, or fissures 
developed in Paleogene carbonate rocks in 
northern Florida, although sinkholes in Neogene 
carbonates have produced some vertebrate fossil 
sites in the southern half of the state. Among 
the 162 paleokarst sites currently known from 
Florida, most are in the northern third of the 
peninsula, with the largest concentrations in 
Alachua County (80 sites), Marion County (30 
sites), and Citrus County (25 sites). There are 
9 sites of early Oligocene to early Miocene age 
(- 18~30 million years, IvIa), 20 late :Miocene sites 
(-7~9 "!'vIa), 20 late Pliocene sites (-1.8~2.5 Ma), 7 
early to medial Pleistocene sites (-0.3-1.8 Ma), and 
106 late Pleistocene sites (-11-130 ka). There are 
three general categories of Florida paleokarst sites 
based on characters of the faunas and sediments: 
terrestrial, sinkhole pond, and nearshore marine. 
Terrestrial karst deposits generally consist of 
sands and clays containing large samples of small 
terrestrial vertebrates, including toads, lizards, 
snakes, perching birds, and small mammals. 
The presence of bats is especially diagnostic, 
suggesting many of these sites were deposited in 
former caves. Terrestrial karst deposits can also 
produce significant numbers of large reptiles and 
mammals. Sinkhole pond deposits are often large 
and mostly contain clays indicating deposition in 
guiet water. Substantial samples of freshwater 
vertebrates are usually present, including fish, 
frogs, salamanders, aguatic turtles, alligators, and 
water birds. Articulated skeletons are often found 
in this type of deposit. Nearshore marine sites 
consist of clays, sands, and gravels deposited 
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during periods of higher sea level. Sharks, rays, 
marine fish, the estuarine crocodile Gavialosuchus 
and freshwater vertebrates are often common, 
whereas terrestrial vertebrates are generally rare. 

Introduction 
The Florida peninsula is the best known region 

in North America for Cenozoic vertebrate fossil 
sites derived from paleokarst deposits, especially 
prior to the Pleistocene. Since the discovery in 
the late 1800s of a sabertooth cat skull and other 
Pleistocene fossils from "... a rock crevice in 
Florida" (Leidy, 1889), paleokarst deposits have 
played a critical role in understanding Florida's 
rich Cenozoic vertebrate history. Florida 
vertebrate faunas from caves, sinkholes, fissures 
and other deposits of karst origin range in age 
from Oligocene to Pleistocene, with the best 
record from the late Pliocene through the late 
Pleistocene. The pre-late Pliocene record of 
karst deposits in the state is sporadic, with faunas 
representing certain time periods separated by 
long gaps in the record. Nonetheless, Florida 
Oligocene and early Miocene (-18~30 million 
years, Ma) karst deposits provide the best 
vertebrate record from this time period for the 
entire eastern half of North America. This is 
particularly true of bats, the vertebrate group 
most closely associated with paleokarst deposits. 
The North American mid Cenozoic chiropteran 
record is primarily documented by bats from 
just three Florida paleokarst sites (Morgan and 
Czaplewski, 2002) . 

The distribution of fossiliferous paleokarst 
deposits in Florida reflects both natural 
geologic factors, such as the surface occurrence 
of carbonate rocks, sea level changes, and 
depositional and erosional cycles, as well as 
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Figure 3.22. Map oj Florida showing the location oj the most important Cenozoic paleokarst veltebrate sites. We 
provide an enlarged map oj Alachua County because there are so many sites. As indicated in the legend, symbols denote 
different time pen·ods. Asterisk: Oligocene and earlY Miocene (Whitneyan) An'kareean) and earlY Heming/ordian 
;\:-4LlI1As). Tn'angle: late Miocene (earlY Hemphillian NALMAJ. Plus: late Pliocene (late Blancan NAlJ\1A). 
Square: earlY to medial Pleistocene (Irvinf!,tonian NAlJ\1A). Circle: late Pleistocene (Rancholabrean NAlJ\1A). 
The numbered sites are listed from oldest to youngest. Several oj the numbers, especialb' in the Haile Quarry complex 
in Alachua County) denote multiple sites. Oligocene and earlY Miocene: 1. 1-75 (Whitneyan)) Alachua County (Co.). 
2. Brooksville 2 (earlY Arikareean)) Hernando Co. 3. Cow House Slough (earlY Arikareean)) Hillsborough Co. 
4. Live Oak (=SB IA) earlY Arikareean)) Suwannee Co. 5. Buda (late An'kareean)) Alachua Co. 6. Franklin 
Phosphate Pit (late An'kareean)) Alachua Co. 7. Thomas Farm (earlY Hemingfordian)) Gilchrist Co. 8. Miller Site 
(earlY Heming/ordian)) Dixie Co. Late Miocene (earb' Hemphillian): 9. Haile 5B, 6A, 19A) Alachua Co. 10. 
McGehee -Farm, Alachua Co. 11. Tjner Farm) Alachua Co. 12. Withlacoochee River4A) Marion Co. Late Pliocene 
(late Blancan): 13. Haile 7C, 7G) 15A) Alachua Co. 14. Inglis IA) 1 C, Citrus Co. EarlY to medial Pleistocene 
(Irvingtonian): 15. Haile 16A) 21A) Alachua Co. 16. Coleman 2A) Sumter Co. Late Pleistocene (Rancholabrean): 
17. Haile IA) 2B, 7A) 11B, 14A) etc.) Alachua Co. 18. Arredondo 1) 2) Alachua Co. 19. Surpnse Cave) Alachua 
Co. 20. Reddick 1) 2) Malion Co. 21. NIefford Cave) Marion Co. 22. Devil's Den) Let')' Co. 23. Sabertooth Cave) 
Citrus Co. 24. Little Salt Spn'ng) Warm Mineral Spn'ngs) Sarasota Co. 25. Cutler Hammock) Dade Co. 26. 
}vlonkey Jungle Hammock) Dade Co. 
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human factors such as muung patterns and 
collecting bias. Figure 3.22 is a map of Florida 
showing the location of the best known 
Cenozoic paleokarst sites (Figure 3.23A-C). 
Most paleokarst deposits in Florida are located 
in areas underlain by Paleogene carbonates, 
which are concentrated in the northern third of 
the peninsula. A diverse array of geomorphic 
features are associated with the karst terrain of 
northern Florida, including caves, sinkholes, and 
fissures, and their underwater expressions. Many 
of these karst features have produced important 
fossil deposits, most of which were discovered 
through mining activities, particularly limerock 
mining. Several underwater karst deposits such 
as Devil's Den, Warm Mineral Springs and Little 
Salt Spring were discovered and excavated by 
scuba divers. 

Elsewhere in North America, fossil 
vertebrate sites associated with paleokarst are 
primarily represented by caves dating to the 
latter half of the Pleistocene (younger than 1 
Ma). Concentrations of Pleistocene cave sites 
are known from the Appalachian Mountains 
(pennsylvania, Maryland, West Virginia, Virginia, 
Tennessee), Midwest (Kentucky, Missouri, Iowa, 
Arkansas), Edwards Plateau of central Texas, 
and the southwestern mountains (Arizona, New 
Mexico, Trans-Pecos Texas). Cenozoic paleokarst 
deposits older than about 1 Ma are rare outside 
of Florida. Examples include the late Miocene 
Gray Fossil Site in Tennessee (Wallace and Wang, 
2004; Shunk et aI., 2006), the early Pliocene Pipe 
Creek Sinkhole in Indiana (Farlow et aI., 2001) 
and two late Pliocene fissure deposits, Anita in 
Arizona (Hay, 1921) and the Richmond Hills 
fissure fills in South Dakota (Guthrie, 2005). 

Methods and Materials 
Field work during the 1950s and 1960s by 

paleontologists at the Florida State Museum 
(FSM) and Gniversity of Florida focused on late 
Pleistocene cave and fissure deposits, including 
many sites from the Haile and Arredondo quarries 
in Alachua County and the Reddick quarries in 
Marion County. Field work over the past four 
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decades (~1970 to present) by the FSM/ Florida 
Museum of Natural History (FLNfNH) has 
concentrated on late Pliocene and early to medial 
Pleistocene paleokarst sites, including several 
localities from the Haile quarries, the Inglis sites 
from the ill-fated Cross-Florida Barge Canal in 
Citrus County, and Coleman 2A from Sumter 
County. With the exception of the early Miocene 
Thomas Farm Local Fauna (LF), field work on 
Oligocene and early Miocene karst deposits has 
been more fortuitous as the sites are discovered 
only rarely, with only one or two being unearthed 
during each decade from the 1960s through the 
1990s. None have been found since the discovery 
of the Brooksville 2 LF in the early 1990s. 

A series of limerock mines near Haile about 
5 km northeast of Newberry in Alachua County, 
the Haile Quarry complex, provide perhaps the 
best examples of the abundance and diversity 
of vertebrate-bearing karst deposits in northern 
Florida. The Eocene Ocala Limestone has been 
mined in the vicinity of Haile for over 100 
years. Beginning in the 1950s, paleontologists 
from the University of Florida, in particular 
Walter Auffenberg and Pierce Brodkorb, began 
finding extensive deposits of fossils in sinkhole 
and fissure deposits in the Haile quarries (e.g., 
Brodkorb, 1953; Auffenberg, 1954). More than 
50 fossiliferous paleokarst deposits have been 
discovered in the Haile Quarry complex, from 
23 different quarries over an area of about 10 
km2 (Figure 3.24A, B). Over the years, FSM/ 
FLMNH paleontologists have developed a 
system for naming these and other paleokarst 
deposits that involves numbering the individual 
quarries (originally using roman numerals and 
now arabic numerals) and assigning a letter 
designation for separate deposits within a quarry. 
For example, Haile 7C was the third fossil deposit 
named within Haile Quarry number 7. Paleokarst 
deposits in the Haile Quarry complex range in 
age from late Miocene to late Pleistocene, with 
late Pleistocene sites the most common. 

Most fossils from Florida paleokarst deposits 
are housed in the vertebrate paleontology 
collection of the Florida Museum of Natural 
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Figure 3.23. Photographs of Oligocene and Miocene paleokarst vertebrate sites from Florida. A-C Brooksville 2 (late 
Oligocene)) Hernando Count)· (Co.) (photos courtesy of C!Jnn Hqyes). hom left to right the photos show closer views 
of a small clqy-ftlled solution pocket containing abundant terrestrial microvertebrate fossils) located at the level of tiJe 
man~ rzj!,ht knee. D-F. Thomas Farm (ear!J Miocene)) Cilchrzst Co. (photos E and F courtesy of Erika Simons). 
n. Paleontologists excavating clqyey sediments with large vertebrates in the lower part of the stratigraphic section. E. 
Paleontologists excavating limesands containing abundant terrestrzd micro vertebrates in the upper part of the section. 
F Stratigraphic profile of the IOlver clqy and sand Iqyers. C. Haile 19A (late Miocene)) Alachua Co. Paleontologists 
excavating nearshore marine sediments containing a lower jaw of the estuarine crocodile Cavialosuchus) from a small 
fissure deposit in the marine Eocene Ocala Limestone forming the wall of the quarry. H-J. Ijmer Farm (late Miocene)) 
Alachua Co. FJ M]'.;H crew and volunteers quarrying out the ancient sinkhole discovered in the middle of a farmer's 
field. In I) R Hulbert is measuring the relative location of a fossil to the nearest centimeter on a three-dimensional grid 
network) with limestone bedrock behind him (photos courtesy ..I..0f_E_ri_ik_a_S_z_·m_o_n....(.s)_. ___________ _ 
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"Figure 3.24. Photographs 0/ Pliocene and Pleistocene paleokarst vertebrate sites from Florida. A. Dragline at Haile 7 
Quarry, Alachua County (Co.) showing abundant paleokarst solution features in Ivall 0/ quarry. B. Paleokarst solution 
features in wallo/Haile 7 Quarry (photo courte.ry 0/ Steve Emslie). C Haile 7C (late Pliocene), Alachua Co. Paleontologists 
excavating complete skeletons 0/ large mammals from clays deposited in large sinkhole pond developed in the manne Eocene 
Ocala limestone. Eocene limestone visible in walls 0/ quarry in background (photo courte.ry 0/ Steve Emslie). D. Haile 7G 
(late Pliocene), Alachua Co. }-<I.JI.11vH crew and volunteers in 2005 excavatingjosszls from the side 0/ the ancient sinkhole 
exposed l?Y mining operations. Eocene limestone exposed to the right 0/ the fossil site. (photo courte.ry 0/ Erika Simons). E. 
Articulated skeletons 0/ freshlJlatervertebrates such as this small fish Ivere common at the Pliocene Hazle 7G locality. Scale is zn 
centimeters. F Fieldwork at Haile 7G zn 2006. Limestone in foreground is wallo/ancient sinkhole. urge boulders 0/ ,vhite 
limestone scattered throttghout the fosszl-bearingfine-grained lake sediments. G. Surpnse Cave (late Pleistocene), Alachua Co. 
Paleontologist rappelling into vertical entrance to cave. H. Cutler Hammock (late Pleistocene), Dade Co. Darker sediments ln 
the 100ver part 0/ photo are silts and sands containing abundant terrestrial microvertebrates, deposzted zn a sinkhole/ cave .rystem 
developed in the marine Pleistocene Miami I .imestone, the light-colored rock at top 0/ photo (photo courte!), 0/ Steve F.mslie). 
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History (FLMNH), university of Florida (CF). 
The FLMNH was known as the Florida State 
Museum (FSM) prior to 1985. Excluding those 
in private collections, important paleokarst 
faunas from Florida not housed in the uF 
collection are: the first fossils discovered in a 
Florida paleokarst deposit from a rock crevice 
near Ocala in Marion County (Leidy, 1889), 
housed at the Wagner Free Institute of Science 
(WFIS) in Philadelphia; Sabertooth Cave in 
Citrus County (Simpson, 1928) and McLeod 
Limerock Mine in Levy County (Frazier, 1977), 
housed at the American Museum of Natural 
History (AMNH) in New York; fossils from the 
~er Site from Dixie County in the Museum of 
Natural History, university of Kansas (KLVP) , 
and a large sample of fossils from Thomas Farm 
at the Museum of Comparative Zoology (MCZ), 
Harvard University (White, 1942; Romer, 1948). 
Fossils from Thomas Farm, Reddick, and several 
other paleokarst sites formerly housed at the 
Florida Geological Survey (FGS) in Tallahassee, 
were transferred to the FSM in the mid 1970s. 

Our biochronology follows the North 
American land mammal ages (NALMA) , which 
are geochronologic units based on an association 
of fossil mammals considered to represent a 
particular interval of geologic time. The faunal 
definitions and age of the NALMA represented 
in Florida paleokarst deposits follow Prothero 
and Emr)' (2004) for the Whitneyan NALMA 
(early Oligocene), Tedford et al. (2004) for the 
Arikareean, Hemingfordian, and Hemphillian 
NALMAs Oate Oligocene through earliest 
Pliocene), and Bell et al. (2004) for the Blancan, 
Irvingtonian, and Rancholabrean NALMAs 
(early Pliocene through late Pleistocene). 
However, we place the Blancan/Irvingtonian 
boundary at about 1.6 Ma, which is somewhat 
older than the boundary recognized by Bell et al. 
(2004). The correlation charts in Hulbert (2001) 
provide the age for most of the better known 
Florida paleokarst sites. Other abbreviations 
include: Local Fauna (LF), Mega anna or millions 
of years ago (Ma), and kilo anna or thousands of 
years ago (ka). 

CENOZOIC FOSSILS IN FLORIDA PALEOKARST 

Types of Paleokarst Deposits 
Webb (1974) divided Florida Pleistocene 

sites into three general categories based on 
their depositional history. He characterized one 
of these groups as karst features in Paleogene 
limestones, which are the focus of this paper. We 
also include much older sites, extending back to 
the Oligocene. Webb's second category consisted 
of sites found in current rivers and spring runs, 
which are usually quite different in depositional 
history and faunal composition than paleokarst 
deposits. We realize, as did Webb, that some 
river and spring sites are actually underwater 
karst deposits. An example is the late Miocene 
Withlacoochee River 41\ LF, derived from green 
clays deposited in a submerged sinkhole in the 
Withlacoochee River near Dunnellon in Marion 
County. Another example is the early Miocene 
Miller site in the Suwannee River in Dixie County 
(Baskin, 2003; Wang, 2003) . Bats are common in 
the ~er site, suggesting it formed as a dry cave. 
With a few exceptions, we have excluded possible 
karst deposits in rivers and springs because 
most of these sites lack sufficient geological 
information that would allow us to evaluate their 
depositional history. Moreover, few of these 
underwater sites have been screenwashed, so 
we cannot determine if they contain abundant 
terrestrial microvertebrates, a common feature 
of most, but not all, paleokarst deposits. 

The following discussion is limited to 
Cenozoic paleokarst deposits found in Florida. 
Although each site has a unique depositional 
history, it is possible to place them into three 
groups: terrestrial, sinkhole pond, and nearshore 
marine. \YJe recognize there is some overlap 
between them, especially between terrestrial and 
sinkhole pond deposits. 

Terrestrial- These sites were deposited in dry 
caves, sinkholes, and fissures and vary in faunal 
composition but generally consist primarily of 
terrestrial species. Small terrestrial vertebrates are 
usually abundant, including toads, lizards, snakes, 
perching birds, and small mammals (shrews, 
bats, rodents, and rabbits). The presence of 
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cave-dwelling bats is especially diagnostic. The 
abundance of taxa that do not normally inhabit 
caves suggests many of these deposits may 
have formed as raptor roosts (owls and hawks) 
or dens of small carnivores. Depending on the 
size and orientation of the opening to the cave 
or sinkhole, large mammals and tortoises may 
be common but rarely numerically dominate the 
assemblages and generally consist of isolated 
elements, not associated or articulated skeletons. 
These sites may have functioned as natural traps 
if the karst feature had a vertical opening or as 
dens for large carnivores if they possessed walk-
. . 
in operungs. 

The most common types of terrestrial karst 
deposits are caves, sinkholes, and fissures. Dry 
caves containing Pleistocene fossil deposits are 
rather uncommon in Florida compared to certain 
other areas of the United States, in part because 
so many Florida caves are now underwater as a 
result of high local water tables. Devil's Den in 
Levy County (Martin and Webb, 1974) and Rock 
Springs in Orange County (\X'ilkins, 1987) are 
examples of underwater cave/sinkhole systems 
that were dry when they formed in the late 
Pleistocene during a period of low sea level and 
correspondingly lowered water tables. Most of 
the Oligocene and early Miocene karst deposits in 
Florida are fissure fillings, including the Oligocene 
I -75, Brooksville 2 and Cow House Slough sites 
and the early Miocene Buda site. The late Oligocene 
Live Oak (=SB 1A) and early Miocene Thomas 
Farm are sinkhole deposits. The best known Plio
Pleistocene terrestrial fissure / sinkhole deposits 
include the Haile and Arredondo sites in Alachua 
County, the Reddick sites in Marion County, the 
Inglis sites in Citrus County, and the Coleman 
sites in Sumter County. 

Sinkhole Pond - Sinkhole pond deposits 
share features with both terrestrial karst sites 
and with river and spring run sites. Sinkhole 
pond deposits are often much larger in area and 
depth than terrestrial karst sites and generally 
have finer-grained sediments because they were 
deposited under quiet freshwater conditions. 
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Sinkhole pond sites usually contain large samples 
of freshwater vertebrates (e.g., fish, frogs, sirens, 
aquatic turtles, alligators, water birds) and large 
terrestrial mammals and fewer small terrestrial 
vertebrates. Among the better examples of karst 
sinkhole pond deposits are the late Pliocene Haile 
7C and nearby Haile 7G sites. The late Pliocene 
Haile 15A site has some features of a sinkhole 
pond, including abundant samples of freshwater 
fish and turtles, but also contains sharks and 
estuarine fish, as well as coarse sands containing 
large terrestrial mammals that appear to have 
been deposited by a stream or spring run. 

N earshore Marine - N earshore marine si tes, 
all of which are either late Miocene or Pliocene 
in age, are the least common of the three types 
of karst deposits. The deposits consist of marine 
sediments deposited in karst features during 
periods of higher sea level. The sediments range 
from clays and fine sands to coarse sands and 
gravels. The faunas are also varied, often a mixture 
of shallow marine/estuarine, freshwater, and 
terrestrial vertebrates. The marine component 
usually dominates, followed by freshwater taxa. 
Terrestrial vertebrates often consist of isolated 
resistant elements such as teeth, limb ends, and 
toes. The best known nearshore marine sites are 
late Miocene, including the Haile SB and Haile 19A 
sites in the Haile Quarry complex and McGehee 
Farm located just a few km north of Haile. The 
late Pliocene Haile lSA LF contains marine fish 
and sharks, but also has a large component of 
freshwater and terrestrial vertebrates. 

Chronologie and Geographie Distribution 
Based on the locality file maintained by 

the vertebrate paleontology collection at the 
FLMNH and several published localities from 
other museums, we compiled a list of 162 
paleokarst deposits in Florida that have produced 
vertebrate fossils (Table 3.1). The chronologie 
range of these sites is from the early Oligocene 
(30 Ma) through the late Pleistocene (10 ka), 
excluding several Holocene paleokarst deposits 
not covered here. The numbers of karst sites 
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from five time periods within this interval are as 
follows: Oligocene to early Miocene (9 sites), late 
Miocene (20 sites), late Pliocene (20 sites), early to 
medial Pleistocene (7 sites), and late Pleistocene 
(106 sites). From the early ~\1iocene to the late 
Pliocene (from 2.5 to 18 Ma) there is major 
decline in the number of terrestrial paleokarst 
deposits in Florida, with the middle Miocene and 
early Pliocene completely unrepresented. The 
map in Figure 3.22 shows the location of the 
most important published paleokarst sites, many 
of which are briefly described below. 

The majority of Cenozoic karst deposits in 
Florida are located in the northern third of the 
peninsula, between the latitudes of about 28°30' 
and 30°30' North, from Hernando and Sumter 
counties north to the Georgia border (Figure 
3.22). Most of the sites occur from the center 
of the peninsula west almost to the Gulf Coast, 
but not within 50 krn of the Atlantic coast. This 
distributional pattern is principally related to the 
surface occurrence of Paleogene limestones in 
the peninsula. Paleogene carbonates presently 
exposed at the surface in Florida include the 
middle Eocene Avon Park Limestone, upper 
Eocene Ocala Limestone, lower Oligocene 
Suwannee Limestone, and upper Oligocene 
Tampa Member of the Arcadia Formation 
(=Tampa Limestone). Although Paleogene 
limestones occur at the surface in the central 
Florida panhandle near Marianna in Jackson 
County, only a single Pleistocene cave deposit 
is known from this region. Whether this is 
related to a real rarity of paleokarst deposits in 
the panhandle or a lack of paleontological field 
work in the area is unclear. The only significant 
paleokarst sites in the southern half of the 
peninsula are several late Pleistocene localities, 
including Warm Mineral Springs and Little Salt 
Spring in Sarasota County on the southwestern 
Gulf Coast and Cutler Hammock and Monkey 
Jungle Hammock in Dade County on the 
southeastern Atlantic Coast. 

Overview of Florida Cenozoic Paleokarst 
Deposits 

CENOZOIC FOSSILS IN FLORIDA PALEOKARST 

The following are brief summaries of 
selected paleokarst deposits in Florida, divided 
into three general time periods during which the 
majority of these deposits formed: Oligocene 
to early Miocene (Whitneyan, Arikareean, and 
early Hemingfordian NALMAs), late :Miocene 
(early Hemphillian NALl'vlA), and late Pliocene 
to late Pleistocene (late Blancan, Irvingtonian, 
and Rancholabrean NALMAs). We summarize 
most of the older sites from the Oligocene and 
Miocene, as well as the late Pliocene and early 
Pleistocene, and then briefly review the most 
important published late Pleistocene sites. 

Oligocene to early Miocene (-18-30 Ma) 
- Prior to about 30 Ma, the Florida peninsula was 
submerged and characterized by the deposition 
of shallow marine carbonates. After the early 
Oligocene, the depositional regime in northern 
Florida changed from predominantly carbonates 
to mostly siliciclastics, with carbonate deposition 
mostly limited to the southern half of the 
peninsula. The late Oligocene through the early 
Miocene was a period of extensive karstification 
in northern Florida and the subsequent deposition 
of vertebrate fossils in karst solution features. 
Most of these Oligocene and early Nliocene 
karst deposits were caves or fissures that served 
as roosting sites for bats and denning/roosting 
sites for carnivores and raptors or were vertical
walled sinkholes that functioned as natural traps 
for a variety of terrestrial vertebrates. 

There are some common trends in vertebrate 
faunas derived from Oligocene and early Miocene 
karst deposits. Most sites collected within the 
past 40 years have abundant samples of small 
terrestrial vertebrates. The microvertebrate faunas 
consist primarily of terrestrial taxa, including 
toads, lizards, snakes, bats, and rodents. Birds 
are inexplicably absent or very rare in all Florida 
Oligocene karst deposits, but are common and 
diverse in the early Nliocene Thomas Farm and 
Miller sites. Freshwater vertebrates, including fish, 
salamanders, frogs, aquatic turtles, and alligators, 
are generally rare, with the exception of Thomas 
Farm in which all of these groups except fish are 
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Table 3.1. CENOZOIC PALEOKARST SITES FROM FLORIDA. 

Late Oligocene-early Miocene (Whitneyan, Arikareean, and Hemingfordian NALMA) 
Alachua County: Buda Oate Arikareean), Franklin Phosphate Pit (late Arikareean); 1-75 (Whitneyan) 
Dixie County: Miller (early Hemingfordian) 
Gilchrist County; Thomas Farm (early Hemingfordian) 
Hernando County: Brooksville I (Arikareean), Brooksville 2 (early Arikareean) 
Hillsborough County: Cow House Slough (early Arikareean) 
Suwannee County: Live Oak (=SB lA, early Arikareean) 

Late Miocene (Hemphillian NALMA) 
Alachua County: Haile SA, 5B, 6A, lOA, IOD, l6C, 19A, 19E, 20C; McGehee Farm; T. A. Thompson 
Mine; Tyner Farm 
Gilchrist County: Cummer Lumber Company Pit 5 
Marion County: Blue Run Mine; Cullins River Mine; Dunnellon Phosphate Company Pit 6; LowelllB; 
Mutual Mine; Sugar Hill Mine; Withlacoochee River 4A. 

Late Pliocene (Blancan NALMA) 
Alachua County: Haile 7C, 7F, 7G, 15A 
Citrus County, Inglis lA, IB, lC, ID, 1E, lF, lG, IH, 11, IJ, lK, lL, 2A, 2B, 2C 
Levy County: Waccasassa River 9A 

Early and Medial Pleistocene (Irvingtonian NALMA) 
Alachua County: Haile 16A, l6B, 21A, 22A, 22B 
Levy County: McLeod Limerock Mine 
Sumter County: Coleman 2A 

Late Pleistocene (Rancholabrean NALMA) 
Alachua County: Arredondo lA, IB, lC, ID, lE, IF, lG, lH, 2A, 2B, 2C; Deadman's Cave; Haile lA, 
IB, lC, lD lE, 2A, 2B, 2D, 4A, 7A, 7B, 7D, 7E, 8A, llA, I1B, 11C, l1D, l2A, 12B, 13A, l3B, 13C, 
13D, 13E, 14A, l4B, 19B, 19C, 19D, 19F, 20A, 20B, 23A; Hornsby Sink; Kanapaha lA, IB, IC, ID, 
1 E, 2; Ray House Quarry; Surprise Cave; Wall Company Pit 
Citrus County: Blowing Hole; Bone Cave; Crystal River Rock Company Quarry; Davis Quarry; Iron 
Ladder Cave; Lecanto lA, 2A, 3A; Sabertooth Cave (=Allen Cave=Lecanto Cave); South Lecanto 
Columbia County: Devil's Eye Spring 
D ade County: Cutler Hammock; Monkey Jungle Hammock 
Levy County: Devil's Den; Octopus Cave; Williston 3A, 3B 
Marion County: Catacombs Cave; Confederate Cave; Cullins River Mine; Eichelberger Cave; Florida 
Lime Company lYline 1; Florida Lime Company Mine 2; Kendrick 11\; Lowell 1 C; Meffert Lime 
Company Mine; Mefford Cave 1,2; Ocala Rock Crevice; Orange Lake lA, 2A; Reddick lA, lB, lC, 
I D, 2A, 2B, 2C; Roosevelt Cave; Zuber 
Orange County: Rock Springs 
Sarasota County: Little Salt Spring; Warm Mineral Springs 
Sumter County: Coleman 3A, 3B, 3C, 3D, 3E 
Suwarmee County: Branford lA; Shady Grove Cave; Suwannee Limerock Company Mine 
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fairly common. Large mammals (carnivores and 
ungulates) are present in all sites but are generally 
uncommon and mostly consist of isolated 
elements, except again at Thomas Farm where 
large mammals are abundant. This appears to 
also be true for the Yliller Site; however, it was 
not collected by professional paleontologists, so 
more plentiful large mammals relative to small 
vertebrates may reflect a collecting bias. The 
following summaries are discussed from oldest 
(Whitneyan) to youngest (Hemingfordian). 

Oligocene (Whitneyan and earlY Ankareean). 

The oldest terrestrial fossil site in Florida is the 
late early Oligocene (Whitneyan; -30 Ma) 1-75 
LF, located near Gainesville in Alachua County 
(Figure 3.22). The site was uncovered in a roadcut 
during the construction of Interstate Highway 
75. The sediments consisted of massive, dark, 
silty to sandy clays, deposited in a small karst 
solution feature 5 m in diameter and 2 m deep, 
developed in the marine Eocene Ocala Limestone 
(patton, 1969). Considering the small size of 
the deposit, the 1-75 site has a rather diverse 
vertebrate fauna composed of over 40 species 
(patton, 1969). The lower vertebrate fauna 
includes anurans, salamanders, land tortoise, 
pond turtle, lizards, and nine species of snakes 
(Holman and Harrison, 2001). Birds are absent. 
Small mammals include at least 14 species (Hayes, 
2000; Morgan and Czaplewski, 2003): marsupial, 
shrew-like insectivore, seven bats, leporid, and 
four rodents. The chiropteran fauna is the most 
diverse of any Oligocene site in North America, 
including six taxa with N eotropical affinities, two 
emballonurids, two noctilionoids, a mormoopid, 
and a natalid; all represent the oldest North 
American members of their respective families 
(Czaplewski and Morgan, 2003; Morgan and 
Czaplewski, 2002, 2003). The abundance of 
bats suggests the fauna was deposited in a cave. 
The large mammals are mostly fragmentary, 
including six species: two carnivores, horse, 
peccary, oreodont, and small ruminant (patton, 
1969; Morgan and Czaplewski, 2003). A diverse 
assemblage of sharks, rays, and marine fish is 
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I 
puzzling (patton, 19,69). Whether the marine 
fauna was reworked or contemporary with the 
terrestrial vertebrates is unknown, although their 
presence suggests the fossil deposit was located 
near the Oligocene coastline. 

The late Oligocene (early Arikareean; -26-
28 Ma). Brooksville 2 LF was discovered in an 
abandoned limerock mine near Brooksville in 
Hernando County (Figures 3.22, 3.23A-C). The 
fossils were derived from clays and sands filling 
five small karst solution features (Brooksville 
2A-E) in the marine lower Oligocene Suwannee 
Limestone (Hayes, 2000). The Brooksville 2 LF 
consists of about 40 species, predominantly 
small terrestrial vertebrates, including anurans, 
lizards, snakes, gallifd>rm bird, and 17 species of 
small mammals: marsupial, hedgehog, shrew
like insectivore, five bats, lagomorph, and eight 
rodents (Hayes, 2000; Morgan and Czaplewski, 
2002) . The large bat sample (-200 specimens) 
shares four species with 1-75, two emballonurids, 
a noctilionoid, and a mormoopid (Czaplewski 
and );forgan, 2003; Morgan and Czaplewski, 
2002). There are ten species of large mammals: 
six carnivores, horse, camel, oreodont, and tiny 
ruminant (Hayes, 2000). A taphonomic analysis 
suggests the delicate bones of bats underwent 
little post-mortem modification and were likely 
deposited in a cave. Many of the other fossils 
were subject to carnivore damage or transport. 
Most of the carnivores are fairly small and 
probably used the Brooksville 2 cave/ karst 
system for denning (Hayes, 2000). 

The late Oligocene Cow House Slough LF 
was found during the excavation of a canal near 
Thonotosassa, Hillsborough County (Figure 
3.22). The fossils were derived from sands and 
clays deposited in a tiny karst solution pocket 
about 30 em deep developed in limestone of 
the upper Oligocene Tampa );fember of the 
Arcadia Formation Oackson et al., in prep.). The 
vertebrate fauna consists of about 20 terrestrial 
species (Hayes, 2000;]ackson et al., in prep.): toad, 
lizard, three snakes, six small mammals (erinaceid, 
leporid, four rodents), and seven large mammals 
(three carnivores, horse, peccary, oreodont, 
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camel). Bats are absent suggesting the solution 
feature may have been too small to provide 
adequate roosts. Cow House Slough is similar 
in faunal composition and age to Brooksville 2, 
except for lacking bats (Hayes, 2000). 

The late Oligocene Live Oak LF (=SB 
1A LF of Frailey, 1978) was discovered in an 
abandoned limerock mine just north of Live 
Oak in Suwannee County (Figure 3.22). The site 
consists of a large karst feature about 5-10 m 
deep and perhaps twice as broad, developed in 
the Oligocene Suwannee Limestone. The fossils 
are preserved in clays (Frailey, 1978) and mostly 
consist of terrestrial taxa, including: anurans, 
snakes, six small mammals (marsupial, bat, and 
at least four rodents), and nine large mammals 
(seven carnivores, horse, camel) (Frailey; 1978; 
Hayes, 2000). Live Oak/SB 1A differs from other 
Florida Oligocene paleokarst deposits because a 
large mammal, the camel Nothokemas, dominates 
the fauna. 

Har!J j\1iocene (late A17·kareean and ear!J 
Hemingfordian). The earliest Miocene (late 
Arikareean; 21-23 Ma) Buda LF was found in an 
abandoned limerock mine near Buda in Alachua 
County (Figure 3.22). The Buda site consists of 
three vertical, clay and sand-filled solution pipes 
from 0.5 to 2 m in diameter, developed in the 
Ocala Limestone (Frailey, 1979). The mostly 
unstudied small vertebrate fauna includes fish, 
amphibians, lizards, snakes, and at least six 
small mammals (two insectivores, bat, and three 
rodents) (Rich and Patton, 1975; Frailey, 1979; 
Hayes, 2000). The rather diverse large mammal 
assemblage consists of 12 species: five carnivores, 
horse, chalicothere, peccary, oreodont, and three 
camelids (Frailey, 1979). 

The early ~'liocene Franklin Phosphate Pit 
LF was collected in a hard rock phosphate mine 
near Newberry in Alachua County. The fossils 
were derived from" ... small fossiliferous pockets 
in concretionary phosphates above an irregular 
limestone [Eocene Ocala Limestone] Boor" 
(Simpson, 1930, p. 255). The fauna contains six 
large mammals: carnivore, horse, small rhino, 
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entelodont, and two camelids (Simpson, 1930), 
and appears to be similar in age to Buda (Frailey, 
1979). No small vertebrates are known from the 
Franklin Phosphate Pit. 

One of the best known paleokarst sites in 
Florida is the early Miocene (early Hemingfordian; 
~ 18-19 Ma) Thomas Farm LF near Bell in Gilchrist 
County (Figure 3.22, 3.23D-F). Thomas Farm 
was discovered in the early 1930s and since then, 
paleontologists from the MCZ, FGS, and FSM/ 
FLMNH have collected thousands of fossils and 
FLMNH crews continue excavating there to this 
day. Thomas Farm consists of a large sediment
filled sinkhole about 35 m in diameter and 30 m 
deep, developed in the Ocala Limestone (pratt, 
1990). The sediments consist of layers of clay and 
limesand, with several concentrations of limestone 
boulders (pratt, 1990). Thomas Farm is now a 
slight depresssion in the surrounding landscape; 
however, during the early Miocene it was a deep, 
vertical-walled sinkhole (pratt, 1989, 1990). 
Thomas Farm is one of the few pre-Pleistocene 
paleokarst deposits in North America which has 
a comprehensive taphonomic analysis, providing 
a remarkably detailed view of the site formation 
(pratt, 1989, 1990). The fauna includes about 
90 species: 11 amphibians (eight anurans, three 
salamanders), 17 reptiles (tortoise, pond turtle, 
alligator, eight lizards, six snakes), at least 20 birds, 
16 small mammals (shrew, nine bats, six rodents), 
and 22 large mammals (ten carnivores, three horses, 
two rhinos, peccary, oreodont, protoceratid, two 
camels, and two ruminants) (Webb, 1981; Pratt 
and Morgan, 1989; Czaplewski and Morgan, 2000; 
Morgan and Czaplewski, 2003; Steadman, 2005, 
2008). Most of the amphibians, reptiles, and birds 
are small terrestrial species. The abundance of bats, 
more than 1,000 fossils from at least nine species 
in four families (Morgan and Czaplewski, 2003), 
strongly indicates the sinkhole contained caves. 
Freshwater vertebrates are present, although not 
particularly common, including frogs, salamanders, 
pond turtle, alligator, and several water birds. Pratt 
(1989, 1990) hypothesized that sediments low in 
the section and rich in large mammals sampled 
taxa that lived in the surrounding habitats and 
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were deposited by streams feeding into the 
sinkhole. She suggested that the lime sands high 
in the section with abundant microvertebrates 
were originally deposited in caves located in the 
walls of the sinkhole where bats roosted and small 
mammalian carnivores and raptorial birds had 
their dens/ roosts. 

Late Miocene (-7-9 Ma) - Karst deposits 
are unknown in Florida from the late early 
Miocene through the early late Nliocene 
(late Hemingfordian through Barstovian and 
Clarendonian NALMAs; -9-18 Ma), even though 
there are many non-karst vertebrate sites in the 
state of this age (Hulbert, 2001). The absence of 
karst deposits during this interval may be related 
to generally high sea levels and subsequent burial 
of Paleogene carbonates on the Florida peninsula 
by Nliocene siliciclastics of the Hawthorn Group 
(Scott, 1988), thereby significantly reducing the 
karstification process and deposition of fossils 
within karst features. Many late Miocene karst 
deposits are dominated by marine forms, such 
as the es tuarine crocodilian Cavialosuchus, sharks, 
rays, and marine fish. Most late Miocene karst 
features did not exert a strong influence on the 
faunal composition of the sites, functioning 
primarily as depressions in the Eocene limestone 
into which fossils were deposited. Many of 
20 late Miocene paleokarst sites we recognize 
(Table 3.1) were found during the hardrock 
phosphate mining era early in the 20th century 
and have little geological information. None 
have microvertebrate faunas. "Most consist of a 
few fossils of large mammals collected incidental 
to the mining process and were not carefully 
excavated by paleontologists. 

The early Hemphillian McGehee Farm and 
Haile 5B, 6A, and 19A, all from near Newberry 
in Alachua County (Figure 3.22), were deposited 
in sinkholes developed in the Ocala Limestone. 
Haile 5B and Haile 19A are predominantly 
composed of marine vertebrates and are perhaps 
the best examples of nearshore marine deposits 
from karst solution features. The long-snouted 
estuarine crocodile Cavialosuchus amencanus 
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is common in these two sites, including an 
articulated skeleton from Haile 5B (Auffenberg, 
1954) and several skulls and partial skeletons 
from Haile 19A (Morgan, 1986). Sharks, rays, 
and marine fish are also well represented in both 
Haile 5B and 19A. Scales of tarpon, a typical 
estuarine fish, are common in Haile 19A, as 
are bones of the extinct giant anhinga, Anhinga 
grandis, presumably a freshwater inhabitant based 
on the ecological preference of its closest living 
relative (Becker, 1987). Terrestrial mammals are 
very rare in Haile 5B and uncommon at Haile 
19A, mostly consisting of isolated elements such 
as teeth and toes, and include several species of 
horses, a small ground sloth, and a large canid. 
Haile 5B did produce the type specimen, an 
isolated tooth, of the burrowing rodent Mylagaulus 
kinsryi (Webb, 1966). The Haile 6A fauna is 
primarily freshwater (two sirenid salamanders, 
frog, and abundant remains of a pond turtle) and 
terrestrial (toad, lizard, five snakes, rabbit, horse, 
and gomphothere), witl1 a minor component of 
estuarine fish (Au ffenb erg, 1963). Haile 6A was 
probably deposited in a freshwater stream near 
the coast. 

McGehee Farm consists of marine, freshwater, 
and terrestrial vertebrates deposited in sands and 
clays in depressions in the Ocala Limestone. 
Webb (1964) mentioned a partial crocodile 
skeleton preserved in a solution pipe over 3 m 
in depth. The relative proportions of marine 
and terrestrial vertebrates from McGehee Farm 
fall somewhere between that of Haile 19A and 
Haile 6A. There are least 13 species of sharks, 
with nearshore marine forms like the lemon 
(;-.Jegaprion) and gray (Carcharhinus) sharks most 
abundant. Other marine/ estuarine components 
include the sawfish (Pristis) , bony fish (tarpon, 
drum, etc.), crocodile (Cavialosuchus), cormorant 
(Phalacrocorax) , toothed whales (Odontocetz), and 
dugong (Meta:rytherium). There is also a substantial 
freshwater fauna that includes gar, catfish, Siren, 
Alligator, ducks and rails, and especially turtles. 
The latter includes an extinct alligator snapping 
turtle (Macroclemys auJfenbergz), an extinct chicken 
turtle (Deiroche(ys cam), and two extinct pond 
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turtles (Pseudemys cae/ata and P IJ)llJiamsz) (Rose 
and Weaver, 1966; Dobie, 1968; Jackson, 1976, 
1978). The terrestrial mammals include a rather 
sparse microfauna: vespertilionid bat, mole, 
extinct rabbit (Hypolagus); squirrel, and Mylaf!,aulus 
(Webb, 1966). The large mammals include the 
oldest North American megalonychid ground 
sloth, Pliometanastes protistus (Hirschfeld and 
Webb, 1968); two species of the bone-crushing 
dog Epiryon (Wang and Tedford, 1999); the tapir 
TapirNs webbi (Hulbert, 2005); two rhinoceroses, 
the long-legged Aphelops malacorhinus and the 
short-legged Te/eoceras proterum (prothero, 2005); 
eight species of three-toed horses (Hulbert, 
1988, 1993); the long-legged llama Hemiauchenia 
mznzma; the "slingshot-horned" antelope 
Synthetoceras tricornatNs (patton and Taylor, 1971); 
and the shovel-tusked gomphothere Amebe/odon 
floridanus. 

The Tyner Farm site, north of Newberry in 
Alachua County (Figure 3.22; 3.23H,I), is the best 
example of a terrestrial paleokarst deposit from 
the late Miocene in rlorida (Hulbert et al., 2002). 
The Tyner Farm LF has not yet been extensively 
studied, but consists of at least 33 species 
of early Hemphillian (ca. 7.5 Ma) vertebrates 
(Hulbert et al., 2002). Shallow solution features 
in the Eocene limestone bedrock were filled 
with phosphatic sandy clay mixed with limestone 
breccia. The extent of the site was about 150 
square meters. The clay lacked the bedding 
and laminations found at some other Florida 
sinkhole sites (e.g., Thomas Farm, Haile 7C), 
and in places had a depth of 2.5 m. Overlying 
the clay was a quartz sand, which also contained 
some Miocene fossils, although not as abundant 
or as well preserved as in the clay. It is unclear 
whether the sand unit is Miocene or if it is a 
Pleistocene deposit containing reworked Miocene 
vertebrates. The most abundant component 
of the microvertebrate fauna at Tyner Farm 
is colubrid snakes, with toads and lizards also 
common. Small mammals include a vesper tilio nid 
bat, an extinct small mouse (A belmoschomys) , 
and the tree squirrel S cirurus. Tyner Farm also 
produced the oldest and first eastern records 
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of the small extinct rabbit 1"-otolagus. The large 
mammalian fauna includes fox, bone-crushing 
dog, sabertooth cat, two ground sloths, peccary, 
three camels, two ruminants, four three-toed 
horses, two rhinoceroses, and shovel-tusked 
elephant. Freshwater vertebrates are rare, but 
include Alligator and pond turtle (Pseudmrys). 

The Withlacoochee River 4A locality (late 
early Hemphillian, ~6 to 7 Ma), near Dunnellon 
in Marion County (Figure 3.22), is a submerged 
deposit of massive green clay filling a depression 
in the surrounding Eocene limestone excavated 
by FSM scuba teams (Becker, 1985; Webb, 
2008). Although most similar to our sinkhole 
pond category, the freshwater component is 
relatively minor compared to the land dwellers, 
microvertebrates are rare, and associated or 
articulated specimens are absent except for 
several skeletons of a small fish. Some of 
these differences may relate to the difficulties 
of collecting underwater. One of the most 
significant specimens found at the site was a 
skull of the large bear Indarctos (Wolff, 1977). 
Other carnivores include the large sabertoothed 
cat Machairodus, a dwarf bone-crushing dog 
Borophagus orc (Webb, 1969; Wang and Tedford, 
1999), a fox, and a large otter (Berta and Morgan, 
1985). The most abundant ungulate, known from 
a minimum of 26 individuals, is a very small, 
antlerless, deer-like ruminant recently described 
by Webb (2008) as a new genus and species, 
Floridameryx f/oridanus. Other artiodactyls present 
are rare camelids, peccary, and pronghorn. 
Perissodactyls are more diverse, ranging in size 
from dwarf three-toed horses (Nannippus morgani 
and Pseudhipparion skinneri; Hulbert, 1993) to the 
large rhino Aphelops mutilus. 

Several additional well known late Miocene 
sites from the Alachua Formation, including the 
Love Bone Bed in Alachua County, ML'\:son's 
Bone Bed in Levy County, and Moss Acres in 
Marion County, were deposited in channel cuts 
or depressions in the local karst topography. We 
exclude them from our discussion of paleokarst 
sites, because they were not deposited within 
clearly-defined karst features in Paleogene 



MORGAN AND HuLBERT 

limestones. Also excluded on the basis of a lack 
of supporting geologic information are several 
small late Miocene localities found on the bed 
of the Withlacoochee River, including FLMNH 
sites 3A, 4X, and 5E. In general their faunas are 
similar to that of the better known Withlacoochee 
River 4A site described above. 

Late Pliocene and Pleistocene (10 ka-3.0 
Ma) - Terrestrial and sinkhole pond deposits of 
karst origin are common in Florida from the late 
Pliocene through the Pleistocene. This follows a 
long hiatus between the early Miocene and late 
Pliocene (~2.5-18 Ma) during which deposits of 
this type of very rare. The alternating periods 
of high and low sea level during the Ice Age 
(from about 2.5 ~a to the present) had a strong 
effect on the karstification of the limestones and 
on the deposition of vertebrate faunas within 
paleokarst solution features. Florea et al. (2007) 
found passageways within dry caves in peninsular 
Florida at 5, 12, 21, and 30 m above present sea 
level, as well as passage levels in underwater 
caves at depths of 15, 30, 70, and 90-120 m 
below the modern water table. Considering that 
the formation of karst features such as caves 
occurred at or near ancient water tables, these 
cave levels appear to represent periods when 
sea level was either higher or lower than present 
(Florea et al., 2007). Although the elevations of 
cave passageways and other karst features appear 
to be related to sea level fluctuations and the 
resultant changes in ground water levels in the 
Florida peninsula, the deposition of vertebrate 
faunas may have occurred at any time after the 
formation of the karst features. It would be 
informative to compare the elevation of Florida 
Plio-Pleistocene karst deposits with high stands 
of sea level or the depth of underwater karst 
sites (Devil's Den, Warm Mineral Springs, etc.) 
with low stands of sea level. In the following 
accounts, all Haile sites are from the Haile Quarry 
complex near ~ewberry in Alachua County and 
were developed in the marine Eocene Ocala 
Limestone. 

Late Pliocene (-1.8-2.5 Maj. The late Pliocene 
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(late Blancan; ~2.5 Ma) Haile 15A LF is from 
a sediment-filled sinkhole that measured about 
10 m by 5 m and 7 m deep (Robertson, 1976). 
The sediments consist of sands and clays, with 
a coarse gravelly sand the most fossiliferous 
unit. The lower vertebrates are mostly aquatic, 
including: sharks, marine and freshwater fish, 
anurans and salamanders, freshwater turtles, 
including numerous complete shells of a pond 
turtle, and five species of aquatic birds (Campbell, 
1976; Robertson, 1976). Small mammals are 
uncommon and include just eight species 
(shrew, mole, rabbit, five rodents), and there are 
12 species of large mammals (two armadillos, 
ground sloth, three carnivores, three horses, 
tapir, peccary, camel, deer, gomphothere). Haile 
15A has features indicative of several types of 
paleokarst deposits. The rarity of small terrestrial 
vertebrates and absence of bats suggests the 
site was not a cave or fissure. The abundance 
freshwater vertebrates is suggestive of a sinkhole 
pond, yet the most fossiliferous unit for large 
mammals is a gravelly sand indicating flowing 
water. The presence of sharks and estuarine fish 
confirms a high stand of sea level, as the Haile 
15A site is now located at an elevation of almost 
30 m above sea level and about 60 km inland from 
the Gulf of Mexico. Roberston (1976) suggested 
that Haile 15A represented the springhead of a 
coastal stream. 

The late Pliocene (latest Blancan; -2.0-2.2 Ma) 
Haile 7C and nearby Haile 7G sites (Figure 3.22, 
3.24C-F) are located within 100 m of one another 
and are probably part of the same large sinkhole 
pond system that developed in a large depression 
or sinkhole in the surrounding Ocala Limestone 
(Hulbert, 1997; Emslie, 1998; Hulbert et al., 2006). 
Sediments are mostly fine-grained, primarily clays, 
but also include beds of lime sand and poorly
sorted debris flows with limestone boulders up to 2 
m in diameter. Several species of freshwater turtles 
are extremely abundant, including the extinct pond 
turtle Trachemys platymarginata, a new species of 
the painted turtle Chrysmrys (Bourque et al., 2007), 
and a large species of the snapping turtle Che!Jdra. 
The turtles are frequently represented by complete 
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shells, often with skulls and articulated limb bones 
and tail vertebrae. _Alligators are also fairly common, 
including more than 20 skeletons found at Haile 7G. 
Microvertebrates were more common at Haile 7G 
than 7C, and included abundant small fish, frogs, 
several types of salamanders, lizards, and over 20 
articulated partial skeletons of snakes. Birds, mostly 
represented by isolated bones, but some as partial 
associated skeletons, are not uncommon. Eighteen 
species of birds are known from Haile 7C (Emslie, 
1998) and at least 16 species from Haile 7G (D. 
Steadman pers. comm. to RCH). At both sites 
ducks are the most abundant birds, and other water 
birds (e.g., rails, grebe, kingfisher) are also common. 
Small mammals from Haile 7G include a shrew, two 
species of bats, the cotton rats Sigmodon medius and 
S. curtisi, the rabbit Sylvilagus webbz~ and the porcupine 
Erethizon pqyen-. Nwnerous articulated skeletons of 
large mammals are also known from Haile 7C/7G, 
in particular, pampathere (Holmesina), giant ground 
sloth (Eremotherium) , megalonychid ground sloth 
(Megalonyx) , and tapir (Tapirus) (Hulbert, 1997; 
Hulbert et al., 2006). Tapirs and eremotheres are 
often common in Plio-Pleistocene freshwater 
deposits in the southeastern U. S. Haile 7C and 7G 
are probably the best examples in Florida of karst 
sinkhole pond deposits. 

More than ten latest Blancan sites are known 
from fissure deposits exposed in the banks of 
the now-defunct Cross-Florida Barge Canal near 
Inglis in Citrus County, about 8 km inland from 
the Gulf of Mexico (Figure 3.22). Inglis 1A is the 
best known of these deposits, consisting of layers 
of clay and sand filling a sinkhole/cave system 
developed in the Ocala Limestone. Inglis 1A has 
a remarkably diverse vertebrate fauna numbering 
over 150 species, including: six anurans (Meylan, 
2005), 31 lizards and snakes (Meylan, 1982), 
several species of turtles and tortoises, 62 birds 
(Emslie, 1998), and 53 mammals (Webb and 
Wilkins, 1984; Morgan, 1991). Small terrestrial 
vertebrates are abundant, including toads, lizards, 
snakes, birds, bats, and rodents. The large sample 
of bats includes seven species, an extinct species 
of the vampire bat Desmodus and six species of 
vespertilionids (evening bats), all of which appear 
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to have been cave dwellers based on the roosting 
habits of their closest living relatives (Morgan, 
1991). There are also substantial samples of large 
terres trial mammals consis ting 0 f isolated bu t well 
preserved fossils, suggesting that Inglis 1A was 
both a cave and a natural trap. The fossiliferous 
sediments in the solution feature occur as much 
as 5 m below current sea level, yet the Inglis 1 A 
fauna lacks marine species suggesting the site 
formed during a glacial period characterized by 
low sea level. Correlation of Inglis 1A with a 
glacial interval is supported by the presence of 
certain species of reptiles, birds, and mammals 
that suggest more arid conditions (Meylan, 1982; 
Webb and Wilkins, 1984; Morgan, 1991; Emslie, 
1998). 

EarlY and medial Pleistocene (0.3-1.8 Ma). Haile 
16A and Haile 21A are early Pleistocene (early 
Irvingtonian) karst deposits from the Haile 
Quarry complex (Figure 3.22). Haile 16A consists 
of dark, silty clays filling a solution feature. The 
original extent and stratigraphy of this site are 
unknown because the deposit was destroyed by 
mining operations before it could be excavated. 
The fauna is similar to that from other terrestrial 
paleokarst sites, especially the abundance of 
terrestrial microvertebrates such as passerine 
birds, rodents, and bats (Morgan, 1991; Emslie, 
1998). The large mammal fauna is dominated by 
the ground sloths Megalonyx and bremotherium and 
the short-faced bear Arctodus. The site may have 
been a natural trap or possibly a den for sloths 
and bears. The presence of the vampire bat 
Desmodus and a large sample of the cave-dwelling 
southeastern myotis (Myotis austroripan-us) favors 
the presence of a cave (Morgan, 1991). Haile 
21A consisted of clays and sands filling a large 
solution cavity (Morgan, 1991). The mammalian 
fauna is overwhelmingly dominated by the large 
peccary Plarygonus vetl,fS. Large carnivores are 
also fairly common, including a large and small 
sabercat and two wolf-like canids. Small mammals 
are uncommon, except bats. The presence of 
the vampire Desmodus and abundant L\1yotis 
austronparius indicate a cave component to the 
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site, together with a vertical sinkhole functioning 
as a natural trap for peccaries and their predators 

(i\1organ, 1991). 
The medial Pleistocene Oate Irvingtonian) 

Coleman 2A was collected from a commercial 
limestone mine near Coleman in Sumter County 
(Figure 3.22). The fauna was derived from a 
sediment-filled sinkhole about 30 m long, 25 
m wide, and up to 3 m deep, developed in the 
Ocala Limestone (Martin, 1974a). The paleo sink 
was filled with beds of clay and coarse sand. 
Semi-articulated/ associated skeletal material was 
collected from both the clay and sand. YIartin 
(1974a) described 38 species of mammals from 
the Coleman 2A LF and Ritchie (1980) reported 
32 species of birds. Rodents and bats dominate 
the small mammal fauna. There are three species 
of cave-dwelling bats, with Myotis austronparius 
the second most common mammal in the fauna, 
indicating the presence of caves in the walls of 
the paleosink. Wolf, fox, and jaguar are the most 
common carnivores and peccary, llama, and deer 
the most numerous ungulates . .Many of the long 
bones of large mammals from Coleman 2A show 
"green" or fresh breaks, suggesting the animals 
fell into an open sinkhole (i\1artin, 1974a). 

Late Pleistocene (11-130 ka). Late Pleistocene 
(Rancholabrean) sites constitute the most 
abundant paleokarst deposits in Florida with 
more than 100 sites, including dry and submerged 
caves and sinkholes, terrestrial fissure fills, and 
sinkhole ponds. We discuss a representative 
sample of the published localities that provide a 
good cross-section of the types of sites, faunas 
represented, and geographic distribution in the 
state. Late Pleistocene karst deposits are very 
common in northern Florida. Concentrations 
occur in the Haile and Arrendondo quarries in 
Alachua County and the Reddick quarries in 
Marion County (Table 3.1). The late Pleistocene 
is the only time period in Florida when near
surface paleokarst deposits occur outside the 
northern half of the peninsula, with sites from 
Jackson County in the central panhandle, Sarasota 
County in the southwestern part of the state, and 
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Dade County in the southeastern portion of the 
peninsula. 

Late Pleistocene paleokarst sites are common 
in the Haile and ~\rredondo quarries in "'\.lachua 
County (Figure 3.22), including both terrestrial 
and sinkhole pond deposits. Brodkorb (1959) 
reviewed the birds from Arrendondo, Auffenberg 
(1963) described the snakes, Bader (1957) 
discussed the mammals, and Webb and Wilkins 
(1984) provided an updated list of mammals 
from j\rredondo 2A. Few of the late Pleistocene 
paleokarst sites from Haile have been adequately 
studied. There are studies of the anurans, lizards, 
snakes, and birds from several of the Haile 
Rancholabrean sites, but only limited work on 
the mammals. Auffenberg (1963) described the 
snakes from Haile lA, 2B, and 7~\, Brodkorb 
(1953) identified the birds from Haile L'\, Ligon 
(1965) described the birds from Haile 11 E, and 
Webb (1974) listed the mammals from Haile 
7 i\, 8A, and 11 B. Martin (197 4b) reviewed the 
vertebrate fauna from Haile 14A. The latter site 
consisted of clays filling a small sinkhole, about 
2 m deep and 3 m across . .Martin identified 27 
species of amphibians, reptiles, and mammals 
from Haile 14A. The mammalian fauna is 
dominated by small rodents and rabbits. Martin 
(197 4b) suggested the Haile 14A deposit was a 
sinkhole that functioned as a natural trap. The 
absence of bats indicates the sinkhole lacked a 
cave component. 

Only a few dry caves in Florida have produced 
late Pleistocene vertebrates, including Sabertooth 
Cave in Citrus County (Simpson, 1928), Mefford 
Cave and Eichelberger Cave in Marion County 
(Auffenberg, 1957, 1963), Surprise Cave in 
Alachua County, and Peccary Tooth Cave near 
Marianna in Jackson County, the only cave 
deposit containing vertebrate fossils known from 
the Florida panhandle (currently under study by 
Dave Gillette). 

Sabertooth Cave, located near Lecanto in 
Citrus County (Figure 3.22), is developed in the 
Ocala Limestone (Simpson, 1928). The cave 
consists of two vertical shafts opening into a 
room with the floor 8-12 m below. The fossils 
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were derived from a clay deposit and include 
25 species of mammals and ten birds, as well as 
sparse remains of anurans, turtles, and snakes 
(Simpson, 1928). There are nine species of small 
mammals, a mole, two rabbits, and six rodents. 
The large mammals include two armadillos, 
ground sloth, sabertooth cat, dire wolf, horse, 
tapir, peccary, camel, and mastodon. Simpson 
(1928) suggested Sabertooth Cave was primarily 
a natural trap. 

Mefford Cave near Reddick in Marion County 
is a fairly large cavern in the Ocala Limestone. The 
fossils were derived from a pocket of sand and 
included numerous bones of small amphibians 
and reptiles, giant land tortoise, turkey, two types 
of large armadillos, and horse (Auffenberg, 1957). 
The most significant specimen from Mefford 
Cave is a partial skeleton of the extinct armadillo 
Dasypus bellus. Auffenberg (1957) suggested the 
Pleistocene opening to the cave consisted of 
a vertical fissure that served as a natural trap. 
Bats have not been reported from Sabertooth 
Cave or Mefford Cave, but are common in the 
unpublished Surprise Cave. 

Devil's Den is an underwater sinkhole/cave 
system near \XTilliston in Levy County (Figure 
3.22). Four lateral passageways lead off from a 
vertical-walled sinkhole at depths of from about 
2 m to 27 m below the current water level. Fossils 
were collected by scuba divers from a chamber at 
a depth of 21 m (Martin and Webb, 1974). More 
than half of the mammalian fauna of 45 species 
consists of small terrestrial taxa (23 species), 
including opossum, three insectivores, four bats, 
14 rodents, and rabbit (Martin and Webb (1974). 
Most of the large mammals are represented by 
small samples of isolated bones; however; there 
are two nearly complete skeletons of Florida cave 
bear (Tremarctos jioridanus) and partial skeletons of 
dire wolf (Canis dints) and juvenile ground sloth 
(Megalof!)lX jeffersonit) (Kurten, 1966; Martin and 
Webb, 1974). Based on the physical shape of 
Devil's Den, Martin and Webb (1974) suggested 
the site was primarily a natural trap, with the 
abundance of cave-dwelling bats also indicating a 
dry cave system. During the late Pleistocene low 
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sea level stand, Devil's Den was a dry sinkhole/ 
cave system that subsequently became flooded 
with the rise in sea level and water tables since 
the end of the Pleistocene. 

The Reddick 1 fauna was collected from an 
abandoned limerock quarry near Reddick in Marion 
County (Figure 3.22). The fossils were derived 
from sediment-filled caverns/solution pipes in 
the Ocala Limestone. It is difficult to determine 
the original size and shape of the karst features 
because the limestone in which the clays and sands 
were deposited has been entirely mined away. There 
are four sublocalities within the Reddick 1 quarry, 
Reddick lA-D. Reddick lA, the so-called "Rodent 
Beds," consists of a layer 1 m thick, 3 m wide, and 
extending for a distance of 55 m (Brodkorb, 1957). 
Gut and Ray (1963) thought Reddick lA was an 
owl pellet accumulation in a cave. The similarity in 
fauna, age, and lithology suggests the four Reddick 
localities may have been part of a single large cave 
system that became completely filled with sediments. 
Reddick has one of the most abundant and diverse 
vertebrate faunas of any Rancholabrean site in 
Florida, with at least 161 species: nine amphibians, 
32 reptiles, 64 birds, and 56 mammals (Brodkorb, 
1957; Auffenberg, 1963; Gut and Ray, 1963; Webb 
and Wilkins, 1984). In discussing the Reddick fauna, 
Brodkorb (1957, p. 130) stated that "The abundance 
of bones of small vertebrates at this site is almost 
beyond comprehension. Remains of small rodents, 
insectivores, and bats are especially common." 
Although small terrestrial vertebrates dominate the 
fauna, more than 20 species of large mammals are 
present and there are also a few freshwater taxa 
of amphibians, reptiles, and birds. The presence 
of seven species of bats, with the large vampire 
Desmodus stockii especially abundant (over 300 
elements from Reddick lB and lC), as well as the 
overall similarity of the Reddick lA Rodent Beds to 
an owl pellet deposit, strongly suggest that Reddick 
represents a former cave system (Gut and Ray, 
1963; Morgan, 1991). 

Warm Mineral Springs and Little Salt Spring 
are both deep, water-filled sinkholes near North 
Port in Sarasota County (Figure 3.22), about 
15-20 km inland from the Gulf of Mexico 
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(Clausen et al., 1979; Holman and Clausen, 1984; 
McDonald, 1990). Terrestrial vertebrates occur 
on underwater ledges, reflecting lower water 
levels during late Pleistocene low sea level stands. 
Warm Mineral Springs is developed in the Tampa 
Member of the Arcadia Formation. Indurated 
units form ledges projecting from the sides 
of the sinkhole. .Although the Warm Mineral 
Springs sinkhole is 70 m deep, most of the fossils 
were recovered from a ledge 13 m below the 
surface (McDonald, 1990). The vertebrate fauna 
consists of 50 species: four freshwater fish, four 
amphibians, 11 reptiles, 11 birds, and 20 mammals 
(McDonald, 1990). There are 12 species of small 
mammals (opossum, two insectivores, rabbit, 
and eight rodents, and rabbit) and two large 
extinct mammals, including a partial skeleton 
of MegalO1,!),x jefJersonii and associated skeletal 
elements of Smilodon fatalis. The preservation of 
the ground sloth and sabertooth cat skeletons 
indicates that the 13 m ledge was exposed and 
dry at the time of their deposition (McDonald, 
1990). The presence of water in the sinkhole 
accounts for the numerous aquatic species, 
including fish, frogs, salamanders, freshwater 
turtles, alligator, and several water birds. Little 
Salt Spring is 60 m deep, about 80 m across, and 
has a prominent ledge at a depth of 26 m. There 
are 11 species of vertebrates: fish, three pond 
turtles, two land tortoises, snake, stork, and three 
mammals (rabbit, mastodon, and ground sloth) 
(Clausen et al., 1979; Holman and Clausen, 1984). 
Small terrestrial vertebrates are rare. A shell of 
the giant land tortoise H esperotestudo crassiscutata, 
supposedly pierced with a wooden stake by a 
Paleoindian hunter, is the most significant fossil 
from Little Salt Spring (Clausen et al., 1979). 
The terrestrial vertebrates inhabited the sinkhole 
when sea levels and water tables were much lower 
during the late Wisconsinan glacial interval. 

Cutler Hammock and Monkey Jungle 
Hammock are in Dade County (Figure 3.22, 
3.24H), not far inland from the Atlantic Ocean 
(Emslie and Morgan, 1995; Emslie, 1998; 
:M:organ, 2002). Both sites are sediment-filled 
sinkholes formed in the upper Pleistocene Miami 
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Limestone on the Atlantic Coastal Ridge, about 
5 m above sea level. The lYliami Limestone was 
deposited during the last interglacial between 
120 and 130 ka, when sea levels were about 6 
m higher than present. During the subsequent 
Wisconsinan glacial interval, sea levels fell and 
the Miami Limestone became subaerially exposed 
and subject to the formation of sinkholes and 
caves. The Cutler Hammock site, consisting 
of a sinkhole about 6 m in diameter, is located 
near Cutler Ridge southwest of Miami about 0.3 
km inland from Biscayne Bay. The fossils were 
derived from a layer of silt, sand, and limestone 
fragments excavated to a depth of 2 m, although 
coring indicated another 3 m of fossiliferous 
sediments below the water table. The Cutler 
Hammock LF is composed of 119 species: five 
fish , seven amphibians, nine reptiles, 51 birds, and 
47 mammals (Emslie and Morgan, 1995 Emslie, 
1998; Morgan, 2002). Terrestrialmicrovertebrates 
dominate the fauna, both in number of speci(;s 
and individuals, with spadefoot toad and indigo 
snake the two most common species. Small 
rodents are common and four species of bats are 
present, three of which are obligate cavernicoles 
(Morgan, 2002). Large carnivores are common, 
in particular, dire wolf (Canis dirus), Florida cave 
bear (Tremarctos jioridanus), and jaguar (Panthera 
onca). The abundance of dire wolf remains and 
the fragmentary condition of most ungulate limb 
bones, especially peccary (Mylohyus) and juvenile 
horse (bquus), suggest the Cutler Hammock Site 
was a carnivore den (Emslie and Morgan, 1995). 
A large fauna of hawks, owls, and scavenging 
birds also roosted near the sinkhole/cave, 
contributing bones of their prey species to the 
deposit (Emslie, 1998). The Cutler Hammock 
site appears to have been a carnivore den, raptor 
roost, and natural trap, as well as a cave system in 
which bats roosted. 

::-Jonkey Jungle Hammock is a small sinkhole 
near Goulds, about 12 km southwest of Cutler 
Hammock and 10 km inland from the coast. The 
presence of a diverse fauna of large carnivores 
and the fragmentary condition of most of the 
larger bones suggest that, like Cutler Hammock, 
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.Monkey Jungle probably was a carnivore den 
(Emslie and YIorgan, 1995). Eight species of 
bats are present, including at least three species 
of obligate cave dwellers, suggesting this fossil 
site was a dry cave or sinkhole/cave system 
in the late Pleistocene (Morgan, 1991; 2002). 
The abundance of small terrestrial vertebrates 
indicates that avian predators, most likely 
owls, roosted in the sinkhole/cave system and 
concentrated bones there as well. 

Concluding Remarks and Future Research 
For must of the time period from the early 

Oligocene through the early Pleistocene (~1 to 30 
\1a) , the most important eyidence of terrestrial 
vertebrate life in eastern North America comes 
from Florida. This record is greatly enhanced by 
the abundance uf paleokarst deposits in the rlorida 
peninsula. The terrestrial vertebrate record in eastern 
North America for several North American land 
mammal ages is primarily represented by paleokarst 
deposits from Florida including: Whitney an (I-
75), Arikareean (Brooksville 2, Buda, Cow House 
Slough, Live Oak), Hemingfordian (TvIiller Site, 
Thomas Farm), and Blancan (Haile 7C/7G, Ilaile 
15~\, Inglis sites). Most eastern non-karst sites 
representing these NAUvIA are from Florida as well 
(Hulbert, 2001). Moreover, many Florida paleokarst 
sites have remarkably abundant, well preserved, and 
diverse faunas, especially small terrestrial vertebrates 
(e.g., Brooksville 2, Thomas Farm, Baile 7G, Inglis 
lA, Haile 16A, Haile 21A, Reddick 1, Cutler 
Hammock). Fossils from Florida paleokarst faunas 
have led to numerous systematic studies of various 
groups of small terrestrial vertebrates, especially 
snakes, birds, and bats. Auffenberg (1963) reviewed 
the fossil snakes of Florida, including significant 
samples from Thomas Farm, Haile, iuredondo, 
and Reddick. Thomas Farm has numerous small 
terrestrial birds that are rare to absent in most non
karst sites, including hundreds of fossils of the small 
dove Arenicoittlllba prattae (Becker and Brodkorb, 
1992; Steadman, 2008). Emslie (1998) reviewed 
Plio-Pleistocene avifaunas from Florida, with 
abundant samples from karst deposits, including 
Haile 7C, Inglis 1A and 1 C, lIaile 16A, :McLeod, 
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Lecanto 2A, and Cutler Hammock. 
Florida paleokarst deposits have produced the 

only pre-Pleistocene record of bats in eastern North 
America and virtually the only known Oligocene 
and early Miocene chiropteran faunas for the entire 
continent. The Thomas Farm bats are the best 
known, with the natalid Pri1tlonataius prattae (Morgan 
and Czaplewski, 2003), three vespertilionids, 
Karstaia stiva, Mio1lJ)lotis jloridamls, and Suaptenos whitei 
(Lawrence, 1943; Czaplewski and Morgan, 2000), 
and two molossids (Czaplewski et al., 2003), as 
well as several undescribed species. Suaptenos may 
be the most abundant pre-Pleistocene bat in North 
America, with well over 500 identified fossils from 
Thomas Farm. The most diverse Blancan bat 
fauna in Korth America is from Inglis 1A with 
seven species, including the oldest known vampire 
bat (Des1tlodus) , the only eastern North American 
record of the pallid bat (Antrozous), and the earliest 
members of the extant genera Corynorhinus and 
Peri1lJ)lotis (Morgan, 1991). The record of several 
other groups of small mammals in eastern North 
America is almost entirely represented by paleokarst 
samples from Florida, including the marsupial 
Herpetothe;iu1tI from the Oligocene Brooksville 2, 1-
75, and live Oak/ SB 11\ (Hayes, 2005), the sruew
like insectivore Centetodon from 1-75, Brooksville 2, 
and Buda (Hayes, 2000; YIorgan and Czaplewski, 
2003), and the hedgehog Parvericius from Brooksville 
2, Buda, and Cow House Slough (Rich and Patton, 
1975; Hayes, 2000). Although large mammals are 
typically uncommon and represented by fragmentary 
remains in paleokarst deposits, there are notable 
exceptions. For example, horses are abundant at 
Thomas Farm, in particular Parahippus (Hulbert, 
1984), and the rhino Apheiops and the three-toed 
horse J'.iannippus are very common at Tyner Farm 
(Hulbert et al., 2002). The late Pliocene Haile 
7C/7G complex produced about 200 skeletons of 
mammals, including large samples of Ere1tlothen·u1tl, 
.VIega/ot!)lx, Ho/1tIesina, and T apirns (Hulbert, 1997; 
Hulbert et al., 2006). 

Over the past 50+ years, paleontologists have 
accomplished an incredible amount of work on 
Florida paleokarst faunas, but much remains to 
be done. Morgan and Hulbert (1995) compiled a 
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biochronology of Florida Blancan and Irvingtonian 
faunas using mammals from both paleokarst 
and non-karst sites. The biochronology of small 
mammals, primarily from paleokarst sites, and large 
mammals from all sites, allowed them to subdivide 
the late Blancan and Irvingtonian into units of 
time ranging from about 0.2 to 0.5 Ma. Csing 
this same methodology, it should be possible to 
more accurately refine the biochronology of older 
Florida paleokarst faunas represented by diverse 
small mammals, particularly from the Arikareean 
and Hemingfordian (e.g., Morgan and Czaplewski, 
2002). Despite the discovery of more than 160 
paleokarst vertebrate faunas in l ''lorida, a systematic 
field study of such sites has never been undertal,-en. 
These sites are usually discovered randomly, often 
by avocational paleontologists. Considering the 
small size of most paleokarst deposits and the 
limited number of paleontologists in Florida, it 
seems certain that only a minor percentage of these 
sites are ever discovered and excavated before they 
are destroyed by mining operations. A photograph 
of one small section of one wall in one limerock 
mine in the Haile Quarry complex (Figure 3.24B) 
reveals how common paleokarst deposits are in 
certain areas. Considering the need for limerock to 
keep pace with commercial development and the 
large area of the northern peninsula underlain by 
Paleogene carbonates, discoveries of paleokarst 
faunas in Florida should continue well into the 
future. 
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Bats in Florida Caves 

Jeffery A. Gore 

Caves protect roosting bats from inclement 
weather and predators and, most important, 
provide roost sites that have relatively 
stable temperature and humidity. The stable 
microclimate in caves helps bats conserve energy 
and can be critically important to survival and 
productivity. In winter, when insects are less 
abundant, insectivorous bats conserve energy by 
being less active. The cool, stable temperatures 
in caves allow bats to maintain stable body 
temperatures without expencling much energy 
adjusting to fluctuating temperatures. High 
humiclity in caves may also allow bats to remain 
inactive longer without dehydrating. Across 
much of ~orth America, caves are essential 
hibernating sites because they allow colonial bats 
to reduce their body temperature to just above 
ambient levels for long periods without freezing. 
In Florida, colonial bats may become torpid for 
only short periods during the coldest weather, but 
the stable temperatures of cave roosts still allow 
bats to minimize the energy needed to maintain 
body temperature. 

In summer, caves are most important as 
nursery or maternity roosts where bats give birth 
and raise their young in dense colonies. Bats are 
born naked and flightless and are exposed to 
ambient air temperatures each night\.\;hile mothers 
leave to forage. The rate of growth of young 
bats is correlated positively with temperature 
and bats select roost caves that have warm and 
stable air temperatures. Caves that are suitable 
for maternity roosts may be only slightly warmer 
than unsuitable caves and even within a cave, only 
certain rooms or sites may provide the necessary 
temperature and stability. High humiclity levels at 
cave roosts may also help prevent dehydration in 
lactating females and their young. 

One of the earliest written accounts about 
bats and caves in Florida is a short description 
of bats roosting in a cave just west of Marianna 
in Jackson County (Williams, 1827). Biologists 
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in the early twentieth century collected bats in 
numerous Florida caves, but the first widespread 
survey of bats in Florida caves was conducted in 
the 1950s by Rice (1955, 1957), who found >20 
caves with colonies of bats. Subsequent surveys 
have identified several new caves with bat roosts 
(Gore and Hovis, 1998). All bat caves are in two 
areas of karst topography centered on Jackson 
County in northwest Florida and Alachua
Marion-Citrus counties in the northcentral part 
of the peninsula. These areas contain mature 
karst formations with some dry or above-water 
passages that bats require. Caves are present in 
other areas of the state, but few are above water 
or large enough to support large colonies. Lime 
rock quarries occasionally contain shafts or caves 
opened by mining and at least two quarries in 
~ifarion County have supported maternity roosts 
of bats in the past. Highway and stormwater 
culverts can mimic caves and many support 
roosting bats. 

i\t least 20 species of bats have been 
recorded in Florida (Marks and Marks, 2006) , but 
only 6 species have been recorded in caves and 
3 of those have been recorded only a few times 
(Franz, et al. 1994). The Brazilian free-tailed bat, 
which roosts in enormous colonies in western 
caves, typically does not use caves in the eastern 
United States. The only records from Florida 
caves are of single bats (Franz, et al. 1994) and, 
except for those odd occurrences, this species is 
not considered a cave-roosting bat in the state. 
Two other species, the northern long-eared bat 
(Myotis septentrional is) and the Indiana bat (M. 
sodalis) have been found in Florida caves, but 
only 1 or 2 inclividuals were observed and neither 
species has been recorded in the state since 1955 
(Rice, 1955; Jennings and Layne, 1957). The 3 
species that currently roost in Florida caves are 
the eastern pipistrelle (Perimyotis (=pzpistrellus) 
subflavus), the gray bat (M. austronparius), and the 
southeastern myotis (M. austroriparius). 
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The eastern pipistrelle is the smallest bat in 
Florida and up close it is reaclily identified by 
its yellow-brown fur with 3 bands of color on 
each hair. Pipistrelles typically raise their young in 
trees, but they frequently roost in caves in winter. 
Pipistrelles roost singly orin smallgroups (typically 
<100 bats) and may be scattered throughout a 
cave or along a single wall. During hibernation, 
the body temperature of pipistrelles is often so 
low that moisture condenses in dewdrops on 
their fur. The appearance of these dew-covered 
bats is quite striking and any bat in a Florida 
cave that is covered with shining water droplets 
is almost certainly a pipistrelle. Pipistrelles also 
sometimes roost in the twilight area near the cave 
entrance and even under shallow rock overhangs. 
Little is known about the status of pipistrelle 
populations in Florida or the importance of cave 
roosts relative to culverts, trees, buildings, and 
other roosting sites they use. 

The gray bat is an obligate cave-roosting 
species that uses caves throughout the year 
across much of its range in the midwestern 
and southeastern United States (Tuttle, 1979). 
Florida is at the extreme southern limit of the 
range of gray bats and colonies are found here 
only in Jackson County (Gore, 1992). Gray bats 
roost in warm caves in summer and hibernate in 
cool caves in winter. Because few caves in Florida 
have reliably cool temperatures, most of the gray 
bats that summer in Florida migrate each fall to 
cooler caves in northern Alabama and central 
Tennessee to hibernate (Tuttle, 1975). In recent 
years, gray bats have wintered in only 2 caves 
in Florida, Old Indian Cave in Florida Caverns 
State Park and Dugong Cave, a small cave just 
outside the park. Two other caves, Judges and 
Sam Smith (Gerards), have served as the sole 
summer maternity roosts for gray bats in the 
state. All caves in Florida that are used by gray 
bats are also inhabited by southeastern myotis 
and the two species often roost side by side. 

Florida caves support relatively small colonies 
compared to caves in the northern part of the gray 
bat's range. A colony of perhaps 11,000 gray bats 
formerly inhabited ~ud Cave in Marianna (Rice, 
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1955), before the entrance was filled, and a similar 
number may formerly have inhabited Judges Cave 
(Wenner, 1984). No gray bats have been observed 
during incidental surveys in recent years at the 2 
former main maternity caves and it is not known 
if any maternity colonies of gray bats remain in 
Florida. Wintering colonies of gray bats in Old 
Indian Cave formerly may have contained tens 
of thousands of individuals, but these colonies 
were decimated when gates and barriers placed 
at the entrance to restrict human visitation also 
inhibited use by bats (Lee and Tuttle, 1970). Gray 
bats only returned in small numbers even long 
after the barriers were removed (Wenner 1984, 
Gore 1992). After increasing in size for several 
years, the small winter colony has declined in 
recent years to fewer than 10 bats, even though 
most of the roost caves have been protected 
from human disturbance. 

Interestingly, the gray bat population has 
increased throughout most of its range outside 
Florida due largely to protection of important 
wintering and maternity caves. Whether the 
security of these northern caves and their 
large colonies may have attracted gray bats 
that formerly wintered in Borida is unknown. 
Alternatively, winter temperatures in Old Indian 
Cave may have become too warm for gray bats to 
hibernate successfully. Regardless of the reason, 
gray bats may soon be absent from Florida year 
round. 

The southeastern myotis (Figure 3.24) is by 
far the most abundant bat in Florida caves. This 
bat is not a cave obligate species and it roosts in 
a variety of sites including tree cavities, buildings, 
and bridges. However, the largest colonies in 
Florida are found in caves and most roost caves 
are in the two primary karst regions of the state 
(Figure 3.25). Like the gray bat, the southeastern 
myotis uses warm caves for raising young in 
summer and cooler caves during winter, but in 
winter, southeastern myotis disperse into many 
small colonies that roost in caves, tree cavities, 
and manmade structures. ~ost southeastern 
myotis are believed to roost in non-cave sites 
in winter because the number found in caves in 
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Fzgure 3.25. The southeastern myotis is the most abundant bat found in caves in Florida. 
(photo by Jeff Gore). 

winter represents only a portion of the bats in 
the large maternity colonies in caves in summer. 
The factors that determine which bats winter 
in caves and how many bats roost in individual 
caves are unknown. 

For raising their young, southeastern myotis 
typically select a warm cave with a domed ceiling 
or vertical fissure (Rice, 1957; Gore and Hovis, 
1998). The domes and fissures trap the collective 
body heat of the bats and help maintain the 
microclimate needed for optimal development 
of the young bats. ~ot all caves have features 
suitable for a bat maternity roost and maternity 
colonies of southeastern myotis have been 
recorded in only 24 Florida caves, 19 in the karst 
area of the peninsula and 5 in northwest Florida 
(Figure 3.25). Some maternity caves have been 
filled or vandalized and are no longer used, but 
even undisturbed maternity caves are not all 
occupied in a single year. Rice (1957), for example, 
found only 12 caves occupied in a single year and 
Gore and Hovis (1998) found a maximum of 9 
caves occupied in 1991-92. Fluctuation in use 
over time is associated with disturbance of the 
roosting site (Gore and Hovis, 1998). 

l:'nlike the eastern pipistreUe, the southeastern 
myotis roosts in dense clusters (Figure 3.26) . 
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Maternity colonies in Florida range in size from 
<100 to > 90,000 adults (Rice, 1957; Wenner, 
1984; Gore and Hovis, 1998) and caves in Florida 
support more colonies and far larger colonies of 
the southeastern myotis than caves in any other 
state. Gore and Hovis (1998) estimated more 
than 300,000 adult females may occupy maternity 
colonies in Florida, but that number is likely now 
smaller because one of the two largest colonies 
has since been destroyed by flooding. Most adult 
males summer in smaller bachelor colonies in 
caves separate from the maternity colonies. 

Because a significant portion of the Florida 
populations of eastern pipistrelles, gray bats, 
and southeastern myotis use caves at some time, 
disturbance of cave roosts can negatively affect 
their populations. Colonies can be adversely 
impacted by predators, rockfalls, and floods, but 
the rate of natural disturbance is low relative to 
disturbance by humans. Experienced cavers avoid 
roosting bats or otherwise minimize disturbance 
near roosts. Vandalism of bat roosts by non
cavers has been a more serious problem, but 
increasingly, landowners have restricted access 
to caves and thereby reduced vandalism. Some 
landowners have gated cave entrances to inhibit 
vandalism, but gates often restrict bat flight. 
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Fig. 3.26. Location of Flon'da caves that supported a maternity colotry of 
southeastern fflJotis in at least one year between 1930 and 2005. 

Fences around entrances can minimize vandalism 
and be less restrictive to bats (Ludlow and Gore, 
2000). Several landowners have permanently 
filled or sealed entrances to caves. This, of 
course, prevents use of the caves by roosting 
bats, and at least 6 of the 24 historic myotis 
maternity caves have been sealed by landowners. 
Fortunately, some roost caves in rlorida are now 
better protected than in the past. Several caves 
are protected on public land and some private 
landowners have fenced or posted their caves 
specifically to protect the bat roosts. 
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With Fred Fuchs) J r.) I explorered Timms Hammock nearby in an effort to find the extremelY rare S tenochlaena 
Kunzeana (Hol(y Fern). His teenage son askedfor a descnption and promised to keep a sharp lookout imide 
the lvalls of the open lime sinks Jphich hon~)1Comb the area. Rougher going could scarceD' be imagined! With 
Pisonia vines (Devils Claws) clutchint, at you from all angles and giant spider tvebs whipping across your face 
at frequent intervals) the hammock floor would suddenlY <~ive way without warning and down you would go up 
to your armpits in a treacherous semi-covered It"me sink. Although Fred had found the Hol(y Fern at Timms 
Hamnlock several years previouslY, no sign of it appeared after hours of search. We tvere about to t,ive up 
when the bright-eyed. youngster triumphantlY called us over to a small sink tvhere he had spotted ha!f a dozen 
specimens of the prize! 

From - Florida Rarities, by Thomas Darling,jr. American Fern Journal, vol. 51, no. 1, 1961, p. 9. 

Figure 4.1. Jeff and Ruby Haupt entelingJackson Blue Cave (photo by Wes Skiles). 
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2008 NSS Convention Florida Ecology Field Trip 

Tom Morris 

Summary 
Florida has a huge diversity of plants and animals. Most of these organisms occur within recognizable 
groupings known as communities or ecosystems. We will visit six of these communities at three 
protected natural areas, all within about forty-five miles of Convention headquarters. Lunch will 
be catered. Swimming/snorkeling is a highly recommended option at the last stop. Bathrooms are 
available at all the stops. Your trip leader is Tom Morris, a biologist and caver from Florida. 

Schedule 
Depart NSS Convention Grounds: 
Arrive Morningside Nature Center (55 miles): 
Depart Morningside Nature Center: 
Arrive North Entrance Paynes Prairie (8 miles): 
Depart North Entrance Paynes Prairie: 
Arrive South Entrance Paynes Prairie (8 miles): 
Depart South Entrance Paynes Prairie: 
Arrive Ichetucknee Springs State Park (55 miles): 
Depart Ichetucknee Springs State Park: 
Arrive NSS Convention Grounds (25 miles): 

Natural Florida - A Primer 
If a caver heading down Interstate 75 to 

the 2008 NSS Convention in Lake City were 
to overshoot this north Florida boom-town by 
600 miles and end up in tropical Key West, (s)he 
could not help but notice several things. 

First, Florida is remarkably flat. There are 
no towering mountains, hardly even a decent 
hill, and the route down the peninsula never 
gets any higher than a twelve story building. 
Tourists have traditionally commented on how 
boring the drive is, particularly if they are from 
a topographically blessed state like California. 
However, a little topographic relief can go a 
long way in Florida, and elevation changes of no 
more than a foot or two can have a remarkable 
effect on the biota. In many places, semi-arid 
scrub vegetation lies alongside swamps and the 
transition zone between the two can often be 
crossed with two or three giant steps. Indeed, a 

square mile with the right relief may harbor haIf
a-dozen distinct plant communities, much to the 
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delight of biologists and naturalists, who find 
great enjoyment in biodiversity. 

Second, any sod-buster from the Midwest, or 
even a casual gardener, would quickly notice that 
Florida has more sand than soil. The fact that 
the sands are generally infertile and porous helps 
explain (along with mosquitoes, roaches, and 
heat and humidity in pre air-conditioned days) 
why pre-World War II Florida had such a sparse 
population. Back then, almost everyone was a 
farmer and, except for growing a few specialty 
crops like citrus, no farmer in his right mind 
would farm in Florida. Nonetheless, Florida 
sands support some of the most biologically 
diverse forests in North America, a testament to 
the ability of the biota to scavenge and recycle 
nutrients and tap subsurface water. 

Finally, our wayward caver would probably 
not overlook the fact that he was journeying 
across a major karst landscape. The hints of 
underlying limestone would be unmistakable to 
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his discerning eye: one hundred and fifty miles 
of highway and no surface drainage, with the 
exception of one or two, often very clear, spring
fed master streams, disappearing streams and dry 
riverbeds, marshy poljes, and thousands (7,800 
by one reckoning) of sinkholes and sinkhole 
lakes (Lake City was presumably named after its 
handful of lakes, one of which disappears into a 
sinkhole every decade or so). If, for some reason, 
our caver overlooked these features, he could 
not possibly miss the numerous billboards that 
try to convince travelers to leave their money 
in old-time karst-centric Florida tourist traps 
such as Silver Springs, with its transparent water 
and glass-bottomed boats, and Weeki Wachee 
Springs, the only habitat of Florida's lovely and 
endangered mermaids. 

The drive down the state also traverses one 
of the great aquifers of the world. In many parts 
of Florida, soils are so porous that water slips 
quickly through and down into the even more 
porous underlying limestone. This may not be 
so great for farming, but it is the perfect setup 
for recharging the great Floridan Aquifer, which 
underlies much of the state. Copious rainfall 
(over 50 inches) and porous soils generally keep 
"Florida's rain barrel" full. 

Over 90 percent of the water Floridians use 
comes from its aquifers, particularly the Floridan. 
The aquifer is so large and productive that it has 
allowed Florida's residents the luxury of having 
the most wasteful rates of water use in the U.S. 
Farsighted observers have long considered that 
Florida's aquifers would ultimately limit the 
human population and indeed, the Floridan 
in central Florida is now considered to be 
almost tapped out. But, no problem. The state 
is considering what was once unthinkable to 
Floridians: it is eyeing nasty lakes and rivers 
as drinking water sources and the PR folks are 
already working on our attitudes about drinking 
toilet -- oh, excuse me -- recycled water. (If it's 
good enough for your dog, a treasured family 
member, it's good enough for you!) Meanwhile, 
desalinization is touted as the ultimate method 
that will allow unlimited population growth. The 
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business model of bulldoze, subdivide, and build 
must be maintained, no matter the cost. 

It might seem to our itinerant caver that poor 
soils, limited soil moisture, and flat topography 
would result in a simple impoverished biota, but 
this is not the case. The journey from the Georgia 
state line to Key West traverses the ranges of 
425 species of birds, 65 snakes (the horror), and 
over 3,500 plants. This is some of the highest 
biodiversity in North America and it is accounted 
for by several factors, including latitudinal range, 
humid climate, and landscape history. 

florida spans 6.5 degrees of latitude, bridging 
the temperate zone and the tropics, making 
Florida a potential home for many species. Plants 
from as far north as Canada reach their southern 
limits in northern Florida and the native flora 
of southern Florida is full of Caribbean species, 
jacking up the biodiversity and making it a real 
chore to learn the native plants. Furthermore, 
certain microhabitats harbor species exceedingly 
rare in Florida, such as some ferns, whose "real" 
home is in the humid tropics of Central or South 
America, as well as "northern refugees" from the 
southern Appalachian Mountains. 

Florida lies in the latitudinal range (30 degrees 
at the Georgia state line) of the great deserts 
of the world, where persistent descending air 
suppresses cloud formation and rain. However, 
Florida has dodged the aridity bullet because it 
is a peninsula that juts into warm ocean waters, 
resulting in a humid climate conducive to high 
rates of rainfall. And generally, it is the humid 
regions of the world, such as Amazonia, that 
support the highest biodiversity. 

Finally, Florida has a long and varied geologic 
history and the one-third of the Florida Platform 
presently above sea level covers a huge range of 
landscape ages. Some parts of Florida have been 
continuously occupied by plants and animals 
for 25 million years and harbor relict endemics, 
"time capsule" species, found nowhere else on 
earth. Conversely, the youngest landscape in 
North America is found in south Florida, which 
only emerged from the sea about five thousand 
years ago. 
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Florida's Ecosystems 
Florida's plant and animal species are not 

distributed randomly. Casual observations 
and ecological studies alike have shown that 
species often occur in groups that ecologists call 
ecological associations, ecological communities, 
or, in short, ecosystems. The grouping of species 
may be loose, with some species occurring in 
several community types, or rather rigid, with 
some species never occurring outside their 
home community. The demarcation between 
communities is often sharp in florida, where 
abrupt changes in ecological conditions, such 
as soil moisture and fertility, occur over short 
distances. 

Ecologists are not immune to the drive 
to name and catalog things, and they have 
come up with several schemes for classifying 
ecosystems. The most popular approach to 
naming communities is simple and relies on 
the dominant natural vegetation and, to a lesser 
degree, topographic features. For example, the 
pine flatwoods community is dominated by pines 
in topographically flat areas, while the longleaf 
pine sandhill community is located on dry sandy 
hills with longleaf pine dominating the canopy. 
Names were given to most of the obvious 
plant communities by the Indians and early 
settlers, which were later borrowed for use by 
the scientists. Even the first Euro-colonizers got 
into the act. "Hardwood hammock", the official 
name of Florida's mixed temperate hardwood 
forests, derives from the Spanish word for "shady 
place". 

Because of varying emphasis, ecologists 
have never been in complete agreement on 
the classification of Florida's ecosystems. The 
disputes are not just semantic trivia, because 
the protection of Florida's individual plant and 
animal species boils down to protecting their 
communities, an increasingly pressing need 
in a state cursed with runaway growth. The 
Nature Conservancy, which is committed to the 
protection of biodiversity, has the most finely
tuned and inclusive classification scheme and 
recognizes sixty-nine community types in Florida. 
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Along with better known ecosystems, like coral 
reefs or salt marsh, these include community types 
dear to the heart of cavers, such as terrestrial and 
aquatic (water filled) caves, which harbor unusual 
troglobitic animals, and rocky sinkholes, which 
often harbor rare ferns and offer entrance to 
Florida's underground realm. 

Natural Communities We Will See on the 
Field Trip 

As one might guess, there is no chance 
of seeing more that just a few of the natural 
community types on one field trip. It would 
be great to see the salt marsh and sand dune 
ecosystems of the coasts, the ancient scrubs of 
the interior, or the dwarf cypress savannahs of 
southwest Florida. But we have to choose just a 
few closer to home. 

For demonstration purposes, sites with 
classic examples of ecosystems are desirable, but 
the widespread alteration of Florida's landscape 
has made these increasingly scarce. Most of the 
intact communities are now found only in parks 
and preserves. So, that is where we will go. Here 
is a rundown of our field trip stops and what we 
will see. 

Morningside Nature Center. The first 
stop will be the Morningside Nature Center in 
Gainesville, about 45 miles south of Lake City. 
Here we will see examples of pine flatwoods, 
cypress ponds, and sandhill. 

Flatwoods. Pine flatwoods is the most 
widespread natural community in Florida and 
used to cover about 50 percent of the state. This 
is primarily a southeastern lower coastal plain 
community, but a variant goes all the way up to 
coastal New Jersey, where it is known as the Pine 
Barrens. As the name suggests, it is located in 
topographically flat areas. Drainage is sluggish 
and high water tables lead to the formation of an 
organic hardpan, which impedes the downward 
growth of plant roots and vertical movement of 
water. In dry periods, the sandy soil above the 
relatively impervious hardpan can become very 
dry and in wet periods, rainwater can puddle on 
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top of the hardpan, flooding the woods to the 
surface. Flatwoods vegetation is adapted to these 
extremes. For example, many flatwoods plants 
have a waxy covering on their leaves to retard 
the loss of water in drought periods. This is a 
fire climax ecosystem and in a natural condition, 
fires burn the ground cover and shrub layer every 
few years. The vegetation is not only adapted 
to fire, but is actually dependent on fire for the 
continued existence of the community. Without 
fire, fire intolerant species invade from other 
communities and canopy dominance gradually 
shifts from pines to hardwoods. 

ypress ponds. Cypress ponds are forested 
wetlands that occur in small depressions in 
flatwoods regions. They are named after the 
dominant tree, the pond cypress, the smaller of 
Florida's two species of cypress. It is thought that 
the depressions are the result of surface slumpage 
induced by the solution of underlying limestone, 
which may be many feet below the surface. The 
fires that burn through flatwoods also affect the 
cypress ponds, keeping out hardwood invaders. 
Formerly, when flatwoods were converted to 
pasture, the cypress ponds were usually left alone, 
providing a refuge for wildlife. However, the 
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recent trend of grinding up cypress trees for rot
resistant mulch has resulted in the destruction of 
many cypress ponds. 

Sandhill. The sandhill community occurs 
on well-drained sandy upland soils in the 
southeastern coastal plain. It is an aesthetically 
pleasing community with an open park-like 
appearance. Longleaf pines dominate the rather 
open canopy, a shrub layer is virtually absent, and 
the ground cover is composed of wiregrass and 
a variety of herbs. 

Sandhills are a fire dependent community 
and gentle ground fires tend to move through 
the forests every few years. 

This ecological community used to cover 
25 million acres in the southeast, but has been 
reduced to about five percent of its original 
coverage by logging and conversion to other land 
uses. The remaining sandhill is generally in sorry 
condition due to lack of fire. 

The economy of the early European 
colonizers in North America was heavily 
dependent on the export of forest products. 
The eastern white pine was the tree species first 
targeted for widespread logging and after these 
forests were exhausted, attention was turned to 

Figure 4.2. Pine trees and Palmetto scrub in a jlanvoods community of south Florida (photo 
by Lee Florea). 
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the longleaf pines of the southeast. Longleaf 
pine was sought for its straight trunks, strong 
wood, and high resin content which renders it 
almost immune to insect damage. 

The sandhill community harbors many 
threatened species, including the gopher tortoise 
and the red-cockaded woodpecker. The gopher 
tortoise is considered a keystone species because 
many other animals (over 100), including 
mammals, snakes, frogs and insects, use the 
extensive burrows they dig for shelter. 

North entrance to Paynes Prairie State 
Preserve. Our second stop will be at the north 
entrance to Paynes Prairie State Park, about 8 miles 
from Morningside. Paynes Prairie is a spectacular 
18,000 acre closed basin (polje) supporting a 
mosaic of freshwater marsh habitats. It is drained 
by an active sinkhole in its northeast corner. 

Paynes Prairie, a former upland, was 
formed by successive sinkhole formation. The 
original sinks tended to capture local drainage, 
thereby increasing the rate of solution of the 
underlying limestone, resulting in a swarm of 

ECOLOGY FIELD TRIP 

sinks. Sinkholes have the steepest gradients 
of any terrain in Florida, so their walls erode 
relatively quickly, resulting in the coalescence of 
neighboring sinkholes and the formation of the 
flat-bottomed prairie. The prairie continues to 
expand its boundaries by this process, and the 
upland rim near the active drain has scores of 
large sinkholes. 

When the famed naturalist William Bartram 
saw Paynes Prairie in 1774 it was dry grassland. 
Later, in the early 1870s, it was a lake deep 
enough to support steamboat traffic. Finally, in 
1891, the water level dropped and within two 
years the marsh we know today had formed. This 
unstable history is a result of the uncertainties 
of rainfall, aquifer levels, and the vagaries of 
subsurface drainage, where active conduits can 
become plugged or unplugged. 

At the north entrance to the park, we will 
take a short hike along the prairie rim to the 
active sink. It is hard to predict the occurrence 
of wildlife, but if things go well, we should see 
many wading birds and large alligators 10 pre
Columbian numbers. 

Figure 4.3. A stand of Pond Cypress in tbe CorkscrellJ Swamp Sanctuary of southumt 
Florida (photo by Alan Cressler). 
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-Freshwater marsh. Marshes are wetlands 
dominated by non-woody herbaceous plants. 
(Swamps are supported by woody plants (trees).) 
Marsh plants are rooted and emergent in shallow 
water that is at or above the bottom of the marsh 
for most of the year. The low levels of oxygen 
in marsh waters result in slow decomposition 
of dead vegetation and the buildup of organic 
matter. Marshes are famous for the numbers and 
variety of wildlife they support. 

South entrance to Paynes Prairie State 
Preserve. Our third stop will be at the south 
entrance to the park, about 8 miles from the 
north entrance. Here we will eat a catered lunch 
and tour the visitor center and museum, where 
an observation tower provides spectacular views 
of the prairie. If we are lucky, we may see bison, 
which, based on Bartram's sightings over 200 
years ago, were reintroduced to the prairie several 
decades ago. 

Ichetucknee Springs State Park. Our final 
stop will be at the north entrance to Ichetucknee 
Springs State Park, about 45 miles northwest 
of Paynes Prairie. This park has been described 

F.COLOGY FIELD TRlP 

as the crown jewel of the State Park system. 
Within park boundaries, nine named springs 
discharge about 250 cubic feet per second (cfs) 
of water which gives rise to the incredibly clear 
and beautiful three mile long Ichetucknee River. 
This park is very popular among swimmers, 
snorkelers, SCUBA divers, and canoeists, and 
sound management has kept it in an almost 
pristine state. 

The north entrance provides access to two 
major springs, the Ichetucknee Head Spring and 
via a half mile trail, the Jug Hole Spring. Here we 
will become acquainted with the spring basin and 
spring run community. Furthermore, the hike to 
Jug Hole will provide an opportunity to look at 
mesic hammock, the most floristically diverse of 
Florida's forests. 

It is hot in August. Bring your bathing suits. 
And better yet, bring snorkeling gear or at the 
least, a face mask. You will not be disappointed. 
There are bathroom facilities and a changing 
room for swimmers. 

Spn'ng run community. Florida's spring basins 
and runs support a variety of submerged and 
emergent plants, but an individual run is often 
dominated by just several species. Productivity 

Figure 4.4. Thick vegitation along a spring run at Rainbow Springs State Park in UJeSt

central Florida (photo f!)I Art Palmer). 
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studies have proven them to rank among the most 
productive ecosystems on earth. Silver Springs 
had a solar energy utilization efficiency of over 
five percent. This beats most natural ecosystems, 
as well as man's most efficient agriculture, hands 
down. The high productivity is attributed to the 
clarity of the water, which allows exceptional 
sunlight penetration, the strong currents, which 
act as an energy subsidy, bringing nutrients and 
removing metabolic wastes, and the presence of 
fast growing diatomaceous algae which naturally 
encrust the leaves of the larger aquatic plants. 
Florida's spring runs typically support a wide 
variety of fish. 

Mesic hammock. Temperate hardwood forests, 
or hammocks as they are called in Florida, occur 

ECOLOGY FIELD TRIP 

along the coastal plain of the southeastern C.S. 
In north florida, hammocks contain the largest 
number of species of trees and shrubs in the U.S. 
There are three types of hammocks in Florida, 
xeric (dry), mesic (middle moisture), and hydric 
(wet), depending on their location along moisture 
gradients, with the mesic hammock being the 
most diverse. 

Mesic hardwood hammocks have a diverse 
array of large canopy trees, smaller subcanopy 
trees, and understory shrubs, but few herbs. 
Hammocks are found throughout Florida, 
with warm temperate zone flora in the north 
transitioning to a more tropical flora in the 
south. 

Fi)!,ure 4.5. A canopy of Live Oak trees in a mesic hardwood hammock in the Brooksville 
Ridge of west-central Flonda (photo by Tom Turner). 
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2008 NSS Convention Geology Field Trip 

Cara L Gentry, ~\,TSS 56254 

Department of Geological Sciences, GTniversity of Ffonda 

Travel to Stop 1 
From Lake City, we will head south on 1-75 

abou t 25 miles to exit 399 (CS 441) in the town 
of Alachua. We will head north on US 441 for a 
short distance to a south Oeft) turn onto County 
Route (CR) 235A, and take CR 235A three miles 
to a right turn onto CR 235. We will travel on CR 
235 for five miles to a left turn onto NW 46th 
Avenue in Newberry. In less then a mile, turn 
south (right) on NW 202 Street and arrive at the 
entrance to Haile Quarry owned by Limestone 
Products Incorporated. 

Stop 1: Haile Quarry Complex 
Haile Quarry is a valuable economic resource 

for limestone used in construction. For decades, 
the site has provided a wealth of marine fossils 
of Eocene age and terrestrial fossils in paleokarst 
features that span the Miocene through 
Pleistocene. We will spend 1.5 hours at the Haile 
Quarry. The presentation will cover both the 
economic geology resources and some of the 
amazing fossil recoveries at this location. Fossil 
collecting will be allowed at certain locations 
within the quarry, so bring your rock hammers. 

HAILE COMPLEX 

Roger W Portell and Richard C. Hulbert 
Florida Museum of Natural History 

Commercial mining has been conducted 
northeast of Newberry, Alachua County, Florida 
since the very late nineteenth century. Phosphate 
was first exploited from sediments accumulated 
into paleokarst sinkholes and channels eroded 
into limestone. However, these small-scale 
deposits eventually became unprofitable to 
excavate. Beginning over sixty years ago, mining 
at the site shifted to the vast, near-surface deposits 
of limestone. As excavation commenced at 
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numerous quarries in the area, they collectively 
became known as the Haile Quarries or Haile 
Complex, named after the now defunct town of 
Haile, Florida (Figure 4.6). 

In the mines, limestone is removed to a 
depth of about 70 feet, extending well below the 
local water table. First, the upper three to five 
feet of vegetation, dirt, clay, and rock are cleared 
with large bulldozers and backhoes, exposing the 
top of the limestone. Often miners must scoop 
out numerous, large, dirt and clay-filled solution 
features prior to excavating the nearly pure Ocala 
Limestone. Next, the rockis excavated another 18 
to 20 feet, with large backhoes, to just above the 
water table. Another 40 to 45 feet of limestone 
is mined underwater using a combination of 
blasting and draglines. The rock is dumped in 
long, high piles for drying and crushing. The 
crushed limestone is later sold primarily as road 
base and for use in Portland Cement. 

The Ocala Limestone is a relatively pure (90% 
to 95%) marine limestone that was deposited in 
a shallow, quiet environment 35 million years 
ago (YIya) during the late Eocene. The age of 
the Ocala is based on paleontologic correlation 
using macro-invertebrates and microfossils with 
well-dated rocks of the middle and western Gulf 
Coastal Plain. The thickness of the Ocala in 
Florida's central peninsula is typically less than 90 
feet. In the Haile quarries, the high walls above 
the water table expose the upper Ocala Limestone 
(formerly named the Crystal River and Williston 
formations). Additionally, in spoil piles dredged 
from far below the water table, limestone derived 
from the lower o.cala Limestone (formerly 
known as the Inglis Formation) is observed. o.n 
the tops of some hills and in some sinkholes 
that surround the quarry complex, residual 
silicified (chert) cobbles and boulders of the 
lower Oligocene Suwannee Limestone can be 
found. The Suwannee Limestone is considered 
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Fip,ure 4.6. Section of a 1:24,000 USGS topographic map that covers the Haile Qttarry. Contour interval is 
five feet. Mined-ottt portions are indicated f:y a cross hatched pattern. 

overburden at this site and is not commercially 

mined, although sometimes it is sold as decorative 

landscaping stone. 
The Ocala Limestone is highly fossiliferous 

and produces most of the fossil invertebrates 

from the Haile quarries; the exceptions being 
compressed internal molds of a late Pliocene 
land snail from one sinkhole fill and numerous, 
small sea biscuits (Rhyncholampas gottldit) derived 
from residual blocks of Suwannee Limestone. 

Invertebrates from the Ocala Limestone 

whose skeletons were originally made of the 
mineral aragonite are typically preserved as either 
internal or external molds. This includes most 

mollusks (snails and clams) and corals. Currently, 
over 150 species preserved in this manner have 

been identified from the area; most have not 
yet been described and are currently under 
investigation. Some of the more common taxa 

observed are the bivalves Gfycymeris, Ettfistttlana 
ocalana, Lithophaga palmerae, Botttla, Trachycardittm, 
and Crassatella and the gastropods Cafyptraea 
aperta, (ypraedia fenestral is, Seraphs be/emnittts, 
S trombtts, Voltttice/ia levensis, and C011ttS. One of the 

rarest mollusks found in the Haile Complex are 
large internal molds of the shell from the extinct 

giant cephalopod Atttna alabamensis. Fossil corals 
are not abundant, and are in need of further 
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study. The most common species of coral here 
are Astrocoenia incrustans and Cjathoseris eocenica. 

Invertebrates from the Ocala Limestone with 
calcite skeletons are typically better preserved as 
body fossils. This includes super-abundant, single
celled foraminifera (Lepidorydina and .L'\,-ummulites), 
some mollusks (mainly oysters and scallops), 
echinoderms (mainly echinoids) , bryozoans (moss 
animals), and crustaceans (mainly crabs). Over 20 
species of echinoids (sea urchins, sea biscuits, and 
sand dollars) are known from the Haile Complex. 
Among the most common from the upper Ocala 
Limestone are Oligopygus haldemani and Oligopygus 
zvetherbyi (sea biscuits) and Neolaganttm dttrhami 
and Wezsbordella cttbae (sand dollars). Eupatagus 
antillarum (Florida's proposed state fossil) is 
dredged from the lower Ocala Limestone. Large 
oysters (Hyotissa podagrina) and small scallops 
(Amusium ocalanum) are also common. Perhaps 
the most spectacular species of calcitic-shelled 
invertebrate commonly encountered in the Haile 
Complex is the fossil mud crab Ocalina floridana; 
dozens of complete specimens have been found. 
The fossils of Ocalina and other crabs (Calappilia 
brooksi and Palaeocarpilius brodkorbz) are preserved 
either a dark blue or brown color, and are thus 
relatively easy to find in the white to light tan 
limestone of the Ocala. 

Vertebrate fossils from the Ocala Limestone 
in the Haile Complex include marine fish and 
sharks, most commonly as shark teeth from 
Carcharodon "auriculatus", ray mouth plates, 
and porcupine fish jaws. The grooved, round 
spine, or rostrum, of Cjlindracanthtts (a possible 
relative of the swordfish) has also been found, 
as well as remains of primitive sea cows, extinct 
archaeocete whales (such as Zygorhiza), crocodiles, 
and sea snakes (Pterosphentts). Like the crabs, the 
dark-colored vertebrate fossils tend to stand out 
against the limestone and therefore are easily 
spotted. 

The OcalaLimestonein this areahas thousands 
of solution features (caves, sinkholes, and fissures) 
from dissolution caused by acidic groundwater. 
This process has been on-going ever since the 
state emerged above sea level in the Oligocene, 
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about 30 million years ago (Mya). Terrestrial 
sediments containing vertebrate remains often 
accumulated in these solution features. Bones 
and teeth are rapidly buried and protected from 
erosion. The potential for mineralization and 
thus preservation by groundwater are relatively 
good in such environments. 

The sediments that filled the sinkholes and 
fissures in northern Florida are rarely exposed 
through natural processes. Human excavations, 
either by mining or construction, are necessary 
to bring them to light. Thus, when the first 
small-scale phosphate mines in the vicinity 
of Haile were excavated, fossil bones were 
soon discovered. The first report of vertebrate 
fossils from the region was by George Gaylord 
Simpson in 1930. Scientific publications on 
vertebrate fossils from Haile quarries appeared 
regularly begining in the early 1950s. This early 
work was primarily by University of Florida (UF) 
paleontologists Walter Auffenberg and Pierce 
Brodkorb, or their students. Since then, several 
generations of UF faculty, staff, and students 
have collected vertebrate fossils at Haile, with no 
end in sight. Currently, there is research dealing 
with ground sloths, tapirs, armadillos, turtles, etc. 
from Haile 7G, a site we will briefly visit during 
this field trip. 

Most of the fossiliferous fissure and 
sinkhole sediments in the Haile region (about 
66%) are late Pleistocene in age, probably 
dating 10 to 25 thousand years old. They are 
usually filled with rust-colored sand. Their 
fossils are mostly small mammals (rodents, 
rabbits, bats, shrews, and moles), reptiles, and 
amphibians. Fossil birds, commonly thought 
of as rare, are at times quite abundant in some 
sinkhole/ fissure deposits of this age; one 
site contained 71 species. Among the larger 
mammals of the time, frequent finds include 
deer, bison, peccary, llama, one-toed horse, 
and mammoth. 

The second most common age for Haile 
vertebrate sites (about 16%) is late Miocene, 
(~8 Mya). These sites frequently contain 
abundant phosphatic gravel and sand. Marine 
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and estuarine fossils are most common, 
including bony fish (tarpon, drum, and gar), 
sharks (Carcharodon, Isurus, Hemipristis, and 
Carcharhinus) , dugongs, and atone site, abundant 
skeletons of the long-snouted crocodile 
Gavialosuchus americanus. Terrestrial species are 
also present, especially land tortoises, three
toed horses (Cormohzpparion, J'"eohipparion, 
~""J annippus, Calipptts), giraffe-camels, llama -like 
camels, rhinos, tapirs, and the large dog Epicyon 
validus. Many well-preserved bird fossils of a 
large anhinga and a cormorant have also been 
collected from one deposit. 

Although not found as frequently as late 
Pleistocene or Miocene sites, some of the 
largest, and most important Haile sites (those 
producing most of the articulated skeletons 
from this region) are late Pliocene or early 
Pleistocene (2.5 to 1 Mya). The majority of fills 
of this age have abundant clay, or alternating 
layers of clay and sand, mixed with limestone 
rubble and boulders. The latter represent 
collapses of sinkhole or cave walls. In 
contrast to the terrestrial late Pleistocene sites 
or the marine Miocene sites, there is a strong, 
freshwater influence to the Pliocene and early 
Pleistocene fauna. Pliocene or early Pleistocene 
Haile sites have produced freshwater fish 
(catfish and sunfish), a wide variety of frogs, 
salamanders, lizards, snakes, turtles (snapping, 
softshell, and cooter/slider), tortoises, and 
alligators. Among the common large mammals 
found at these sites are ground sloths, 
armadillos, pampatheres, tapirs, three- and one
toed horses, llamas, peccaries, and mastodonts. 
The carnivores of this interval include saber
toothed cats (Smilodon and Xenosmilus) , wolves 
(Canis), and large bears (Arctodus). The oldest 
species of vampire bat, Desmodus archaeodaptes, 
an extinct condor (A izenogyps toomryae) , an 
extinct eagle (Amplibuteo concordatus) related to 
the solitary eagle of South America, and the 
only records of the ringed kingfisher (Megaceryle 
torqttata) from eastern ~orth America also come 
from these deposits. 

BAT CAVE 

Travel to Stop 2 
We will leave the Haile Complex and travel 

south on NW 202 Street to Newberry Road (SR 
26). Turn west (right) on Newberry Road and 
travel to the town of Newberry. Turn north 
(right) on US 41/27 and travel about 3 miles 
to NW 46th Ave. Turn west Oeft) on NW 46th 
Ave and travel about 2 miles to the Santa Fe 
Community College Geological Field Station at 
Bat Cave on the right. 

Stop 2: Bat Cave 
The property over Newberry Bat Cave is 

owned by Santa Fe Community College (SFCC). 
The facility is equipped with a covered pavilion, 
picnic tables and restrooms. We will spend 1.5 
hours at Bat Cave. Participants will take turns 
investigating the cave and eating lunch at the 
picnic tables. 

~ewberry Bat Cave is a non-commercial 
cave with gated entrances and a spiral staircase in 
one entrance to provide access. You will need a 
flashlight and a helmet. We will descend the spiral 
staircase to the Lake Room and spend some time 
discussing the cave at this site and in the passage 
that leads to the Root Cellar. No crawling is 
necessary, but low ceilings are common. 

NATURAL HISTORY OF BAT CAVE 

Car a L Gentry, XSS 56254 
Department oj Geological Sciences, Cniversiry oj }/ol7·da 

Bat Cave was known to local farmers as early 
as the late 1800s. The estimated peak population 
of bats was 60,000. However, frequent visitation, 
vandalism, and eradication efforts in the early 
1900s drove away most of the bats. During the 
1950s, the cave was frequented by teenagers, 
college students, and local residents, who made 
use of the location for parties, vandalism, and 
as a dumpsite (Krause, 1995). For many years, 
the Bat Cave property was owned by a paper 
company from Indiana called the Jefferson 
Smirfit Corporation. The rows of cultivated pine 
trees that surround the site are a reminder of 
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Note: 
Bat cave is currently being resurveyed. This map is a 
complete representation of the known cave; however, the 
dashed portions indicate sections of the cave that have yet 
to be resurveyed at the time of publication. The dashed 
sect ions of this map were traced from the original 1976 
survey after correcting for changes in magnetic declina
tion between 1976 and 2008. The fully drawn portions of 
the map indicate current progress of the 2008 resurvey 
project. A final version of the resurvey will be available 
later this year. 
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the paper company. Access to the cave was not 
controlled by the paper company which led to a 
few accidents resulting in lawsuits. As a result, 
the land was transferred to the SFCC in 1994. 
The SFCC restricted access to the property and 
installed gates over the five entrances. Clean
up efforts by the Florida Speleological Society 
and SFCC removed graffiti and trailers full of 
garbage. The site is now operated as a research 
facility, and a small population of bats spends the 
winter months in the cave. The cave is also home 
to a population of cave crickets and the Alachua 
Light Fleeing Crayfish. 

Much of the terrain in western Alachua 
County, including the Bat Cave property, 
consists of a sinkhole plain (Krause, 1995). 
Four of the five entrances to Bat Cave are pit 
entrances. Additional sinkholes can be seen on 
the neighboring farm fields. The local bedrock 
is Ocala Limestone overlain by a thin sandy 
soil. Precipitation percolates quickly through 
the soil and into the porous Ocala Limestone. 
Water then travels rapidly to the water table. 
The Lake Room in Bat Cave is connected to the 
Upper Florida aquifer. A water-level datalogger 
and a standard staff gauge have been installed 
in the lake to monitor the water table as part of 
a collaboration between the Florida Department 
of Environmental Protection (FDEP) and Coca 
Cola. Groundwater is an important natural 
resource in Florida, and is the dominant source 
of water for the state. Cses range from municipal 
uses, irrigation, industrial, and as a valuable 
economic resource for bottling companies. 
Monitoring the aquifer in locations such as Bat 
Cave has proven to be a valuable resource for the 
FDEP and scientific research. 

The cave was formed when the water table in 
the region was higher and the cave morphology 
is typical of a fracture-controlled water table 
cave. Rooms are wider then they are high and 
most of the passageways follow enlarged joints 
or fractures. The ceilings in many of the smaller 
rooms are at a similar elevation throughout the 
cave, suggesting an ancient elevation of the 
water table. Larger rooms have higher ceilings 

SANTA-FE Sl~K-RISE 

due to collapse and are therefore littered with 
large breakdown blocks, often partially buried 
in sand and clay sediments that have infiltrated 
from the surface 

Travel to Stop 3 
We will return to CS 27 / 41 and travel north 

Oeft) about nine miles to the town of High 
Springs. Turn left onto US 441 and continue 
north another six miles to the entrance for 
O'Leno State Park on the right. High Springs is 
famous for the many springs that emerge along 
the Santa Fe River along the edge of the Cody 
Scarp. Cave diving, tubing, and canoeing activities 
attract many visitors to High Springs each year. 

Stop 3: O'Leno State Park 
We will spend 2 hours at O'Leno State Park. 

Restroom facilities and water fountains are 
available. We will walk approximately 1.5 miles 
along the yellow-blazed River Trail and the Santa 
Fe River and arrive at the River Sink. The river 
flows for three and a half miles underground 
from the sink to the River Rise. We will continue 
on the River Trail loop and pass many karst 
features including blind valleys, sinkholes, and a 
spectacular karst window where we get a glimpse 
of the underground river in route to the River 
Rise. 

SANTA FE SINK-RISE SYSTEMATO'LENO 
STATE PARK 

PaNI I Moore, NSS 49434 
Depmtment of Geological Sciences, Universiry of Hon'da 

The Santa Fe River Basin is a tributary basin 
of the Suwannee River covering about 3,600 km2 

in north-central Florida (Hunn and Slack, 1983). 
In the basin, the Cpper Floridan aquifer (CFA) is 
confined by Miocene siliclastics of the Hawthorn 
Group to the northeast, and is unconfined in the 
southwest where these rocks have been removed 
by erosion. The erosional edge of the Hawthorn 
Group, referred to as the Cody Scarp, forms the 
boundary between the confined and unconfined 
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Figure 4.7. Locator map showing stops 3 and 4 in relation to each other and the Cody 
J carp. After Martin and Gordon (1996). 

L'FA (puri and Vernon, 1961). The Santa Fe River 
flows westward from Lake Santa Fe for about 
40 km until it reaches the Cody Scarp, where 
it sinks into a 36-m deep sinkhole at the River 
Sink in O'Leno State Park (Figure 4.7) . The river 
flows underground through a conduit system, 
reappearing intermittently, for about 6 km until 
it reemerges as a first magnitude spring, called 
the River Rise, marking the headwaters of the 
lower Santa Fe River (Martin and Dean, 2001) 
(Figure 4.8). The lower Santa Fe River flows 
approximately 30 km from the River Rise to 
the confluence with the Suwannee River, which 
ultimately discharges into the Gulf of Mexico. 
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The area between the River Sink and River 
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Rise acts as a natural bridge over the Santa Fe 
River, which was used by Native Americans 
(Milanich, 1971). Following Florida becoming a 
territory of the United States in the early 1820s, 
Congress authorized the construction of a federal 
road in 1824 to carry mail from St. Augustine on 
the Atlantic coast to Pensacola on the Gulf coast 
(Rajtar, 2007). The road, known as Bellamy Road 
after the surveyor and engineer in charge of its 
construction, made use of the natural bridge, and 
consequently opened a large portion of Florida's 
interior to white settlers. Located upstream of 
the River Sink near Bellamy Road, the town of 
O'Leno began with mild prosperity around 1840 
as a lumber town; however, it soon declined after 
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being bypassed by the railroad (Keuchel, 1981). 
By 1900, O'Leno was essentially a ghost town. 
In 1934, the federal government supplied funds 
to the State of Florida to purchase the 160 acre 
site of the town, initiating what would eventually 
become O'Leno State Park (Keuchel, 1981). 

At O'Leno, the late Eocene Ocala Limestone 
composes the "CFA and is covered by a thin veneer 
(about 4 m, depending on land surface elevation) 

of unconsolidated sands and sediments. In this 
area the Ocala Limestone is about 30 m thick and 
believed to be underlain by gypsiferous limestone 
and dolomite (Hunn and Slack, 1983; NIiller, 
1986). Although porosity of the Ocala averages 
30%, a network of conduits exists that conveys 
the surface water that enters River Sink (palmer, 
1991). While discharge measured on the Santa 
Fe River at the River Sink averages 0.3 m3 / s, 
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extreme Bood events have resulted in discharge in 
excess of 160 m3 / s. Exploration of Old Bellamy 
Cave between the River Sink and River Rise has 
resulted in over 15 km of surveyed passage and 
represents one of the longest conduit systems in 
Florida (poucher, 2007). Average dimensions of 
the conduits range from 18 to 24 m wide and 
12 to 18 m high with an average depth of about 
30 m below the ground surface (poucher, 2007). 
The cross sectional area of the conduits has 
been modeled to be a large as 280 m2 (Screaton 
et al., 2004). A physical connection between the 
River Sink and River Rise has not been made, 
but high flow rates of natural and artificial tracer 
tests show the two locations are linked (Hisert, 
1994; j'vIartin and Dean, 1999). For example, 
Martin and Dean (1999) correlated variations in 
temperature in water entering the River Sink to 
water discharging at the River Rise to determine 
the residence time the water spent in the cave. 
They determined that residence time is strongly 
dependent on river stage, lasting from about 18 
hours during high Bow to about 6 days during 
low flow. 

Many lines of evidence indicate that the 
River Sink is not the sole source of water for the 
River Rise. Previous work has shown qualitatively 
that water discharging from the River Rise 
varies between sources from the River Sink (i.e., 
allogenic recharge) and from regional ground 
water (i.e., autogenic recharge) (e.g., Martin and 
Dean, 2001; Screaton et al., 2004). During high 
Bow conditions, discharge at the River Rise is 
mostly derived from water entering the conduit 
system at the River Sink (Martin and Dean, 
2001). During these times of elevated flow, head 
gradients in the conduits are greater than in the 
surrounding matrix, and consequently water is 
lost to the porous surrounding matrL'( (Screaton 
et al., 2004). As river stage and input at the River 
Sink decreases, head gradients reverse and ground 
water drains from the matrix into the conduit 
system, which ultimately discharges at the River 
Rise (Martin and Dean, 2001). In these low-Bow 
conditions, the conduit acts as a low-resistance 
drain for the L'FA. 
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Ongoing research suggests that groundwater 
has two chemically distinct sources. One source 
of water is a calcium-bicarb onate-type water 
that derives from rain water coming in contact 
with the Ocala Limestone, similar to most of 
the regional groundwater of the UFA (Sprinkle, 
1989). Conversely, an additional source of water 
is a calcium-magnesium-sulfate-type water that 
results from processes other than simple limestone 
dissolution. One possible explanation for the 
high concentrations of magnesium and sulfate 
could be from water-rock reactions including 
dissolution of gypsum and anhydrite, coupled 
\-vith dedolomitization (Hanshaw and Back, 1979). 
During ionic dissolution of gypsum or anhydrite, 
Ca2+ and SOi- are released to solution and the 
increase in Ca2+ concentrations initiates calcite 
precipitation. Calcite precipitation removes Ca2+ 

from solution, thereby promoting additional 
dissolution of gypsum or anhydrite and dolomite 
if present (plummer and Back, 1980). Since 
gypsum and anhydrite are not present in the UFA, 
this may indicate upwelling of water from deeper 
within the FlOlidan platform where such minerals 
are known to exist (Miller, 1986). 

Travel to Stop 4 
From the entrance to O'Leno State Park, 

travel north on US 441 for 1.5 miles to CR 18. 
Turn right on CR 18 and travel for 2 miles to a 
right turn onto CR 131. A short distance north, 
turn west Oeft) onto CR 238 which will take us to 
the north entrance of Ichetucknee Springs State 
Park. 

Stop 4 - Ichetucknee Springs State Park 
This is the headwaters for the Ichetucknee 

River which Bows southwest into the Santa Fe 
River downstream from the River Rise. We will 
spend 2 hours at the springs. There will be time 
to cool off in the water after a presentation 
on the Ichetucknee Springs and some current 
research on springs in north Florida. There are 
two swimming holes at this location for your 
enjoyment, the Head Spring and Blue Hole 
Spring. Restroom facilities are available. 
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NOTES ON THE ICHETUCKNEE 
SPRING SYSTEM 

aquatic plant life, and eroded the riverbanks. As part of 

the river's protection plan, the numbers of recreational 

users, river access points, and the types of uses have all 
been controlled. Vegetation has reestablished and the 

beauty of the Ichetucknee River has returned. 

Cara L Gentry, ~,\TSS 56254 
Department of Geological Sciences, L'niversity of Flonda 

Ichetucknee Springs State Park was established in 
1970 to protect the river and spring system after over 

use by recreationalists degraded the riverbed, destroyed 

The Ichetuclmee River is fed by nine named 

second-magnitude springs and hundreds of smaller 

springs located in the upper one-third of the 8-km

long river (Figure 4.9). Chemical studies by Martin and 
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Gordon (1996) found the water for the Ichetucknee 
River springs comes from at least two sources, 
conduit and diffuse flow. A series of ephemeral 
streams disappear as they flow off the Cody Scarp 
to the northwest of the river. These streams provide 
some of the water for the Ichetucknee Springs. 
Tracer studies have helped scientists understand the 
complex hydrology of the system. Rhodamine dye 
demonstrated the connection between a well just north 
of Ichetucknee and the Ichetucknee Head Spring 
(Figure 4.9). Flow was calculated to be less than 2 km/ 
day. The dye was recovered in several peaks indicating 
a complex conduit system mixed with slower flow 
through interconnected pores and fractures (Martin 
and Gordon, 1996). The second study involved 
injecting SF 6 in Rose Creek Sink. The tracer was 
recovered in all of the springs that were monitored. 
The third tracer study involved cave divers injecting 
fiuorescene dye directly into a conduit at Rose Creek. 
Dye emerged from five of the springs (J\t1ission, Blue 
Hole, Devil's Eye, Grassy, and Mill Pond), but was not 
found in the other springs or at the well. 
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