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We would like to dedicate this exercise in Vogon Poetry to the many
residents of Earth, who, to avoid having an interstellar bypass being built
through their caves, have convened here in Waynesville, for a nice cup of tea.

The contents of the Hitchhiker’s Guide to Missouri Caving are 
COPYRIGHT 2015 by the Board of Directors, of the National Speleological Society, 
6001 Pulaski Pike  NW, Huntsville, AL  35810. Anyone wishing to reproduce portions 
of this Guidebook, probably have other social problems and will be sentenced to a 
dozen Earth years under Magrathea.  

We also would like to thank the staff of World Press, 1626 Manufacturers Drive, 
Fenton, MO 63026, for kindly letting us take over their conference room as we 
endeavoured to concoct meaning out of the karst topography of caves, streams, 
springs, natural tunnels and bridges and sinkholes with little crinkly edges and
provide the occupants of the “B” Ark with reading material on their journey
along I-44 to and from the Restaurant at the End of The Universe. 

So Long and Thanks for all the Fish!

Front cover soda straws image by Jonathan Beard, galaxy image from NASA JPL
Back cover image from NASA JPL

Cover layout: Bryan McAllister
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    Hello and welcome to the 2015 National Speleological Society Convention, in beautiful Waynes-
ville,	Missouri.	On	behalf	of	everyone	from	the	MVOR	region	of	the	NSS,	thank	you	for	attend-
ing.	Our	staff	has	worked	to	layout	an	impressive	convention.	We	are	glad	you’re	here	and	allow	
us to show you a great time caving, touring our local attractions, attending sessions, as well as 
meeting old friends while making new ones.

     While you are here, we hope you take the time to visit one if not more of the two hundred caves 
we’ve set up for your enjoyment. There is also historic Route 66 to enjoy while visiting, or one 
of	our	local	wineries.	Lets	not	forget	float	trips.	Many	of	you	come	from	parts	of	the	country	that	
don't	have	this	unique	experience	available.	Here	in	Missouri,	if	you	say	“float	trip”	it	means	a	
relaxing	float	down	one	of	our	Ozark	rivers	or	streams,	be	it	in	a	canoe,	on	a	raft,	or	just	lounging	
in an inner tube. If you have the time, we highly recommend this as one of your excursions. You 
could	even	opt	for	a	float	and	cave	combo.	Several	trips	are	set	up	that	allow	you	to	float	down	a	
clear, rocky bottom river, visiting various caves along the way.

     Thank you again for attending our convention. There is much to see and do while you are. If 
you have any questions about activities, feel free to ask one of our staff members for guidance. 
WELCOME	TO	MISSOURI,	THE	CAVE	STATE	Y'ALL!

Joe and Kris Nicolussi
Convention Co-Chairs
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Figure 1. WNS in Missouri as of April 28th, 2015

     Collaborative partners include the Missouri Bat 
Census, Cave Research Foundation, Missouri Spe-
leological Survey, Department of Natural Resourc-
es, Division of State Parks, National Park Service, 
U.S. Forest Service - Mark Twain National For-
est, Missouri Department of Conservation (MDC), 
Green County Park Board, Springfield Plateau 
Grotto, the Kansas City Area Grotto, the Leo A. 
Drey Foundation, Clay County Parks and Recre-
ation, the City of Kansas City, Unity Village and 
various individual caving enthusiasts. We thank all 
for providing the data to make this report possible. 
     As of 4/28/2015, the MDC has received data on 
372 bat hibernacula (caves, quarries, mines, tun-

     In Missouri, WNS is currently confirmed (according to the technical disease definitions) in 8 Missouri 
counties and the fungus that causes WNS (Pseudogymnoascus destructans (Pd)) has been detected in an-
other 24 counties (as of April 28th, 2015). Official confirmation usually requires a whole body specimen 
and we have decided not to continue euthanizing bats to confirm additional counties. Therefore, despite 
the official “suspect” status of 24 counties, visible, characteristic fungal growth and declines in bat counts 
at individual caves have been documented in 20 of these counties. Presence of Pd without visible fungal 
growth has been detected in the remaining four suspect counties (Figure 1).

nels, etc.) in 54 counties surveyed during the win-
ter of 2014/15. This report includes only those sites 
surveyed December 1st through April 1st. One 
hundred thirty-four sites have had bats that showed 
visible signs of WNS at some point since 2012 (see 
figure 2). Unfortunately, location information is 
only available for 222 out of the 372 locations on 
the map. Six sites were surveyed during the hiber-
nation months, but no bats were observed.
    Across the 372 sites 905,140 bats were counted 
(Table 1). Visible sign of WNS was recorded on 
2,994 bats, however, this was not consistently re-
corded and many bats were high on ceilings so de-
tails could not be observed. So the number of bats 
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Figure 2. Distribution of 222 of the 372 bat hibernacula surveyed during the winter of 2014/2015.

with signs of WNS is undoubtedly much higher. 
Comparing to 2013, 208 of the 372 sites were sur-
veyed in both 2013 and 2015. There was an overall 
4% decline at these sites (see table 2). Additional 
sections of a recently discovered Priority 1 Indiana 
bat hibernaculum in northern Missouri were sur-
veyed during 2015 which may explain the higher 
number of little brown bats in 2015. The decline 
in gray bats is also being debated. Gray bats are 
known to shift roost locations within and between 
caves when conditions become unsuitable. In 
caves where notable declines were seen, raccoon 
scat was very abundant and bat bones were present 
in much of the scat, indicating scavenging on the 
dead and or dying bats. 
     In some counties most affected by WNS, ma-
jor declines in little browns, northern long-eared 
and tri-colored bats are apparent. At 21 sites in 
Crawford, Washington and Franklin counties sur-
veyed both in 2013 and 2015there was a 64% de-
cline in counts of all species. Northern long-eared 
bats show the highest decline at 84%, while little 
browns declining 80% and tri-colored bats 76%. 
These declines at highly infected caves in the 

Meramec River Valley region indicate what may 
be seen in the rest of the caves in the Ozarks and 
across Missouri (Table 3). Even though big browns 
show a decline, this cannot be necessarily attrib-
uted to WNS due to the fact that they will hibernate 
in houses, barns, other man-made structures, trees 
and will be active on warm winter days/nights. In-
diana bats seem to be showing the typical slower, 
less dramatic, but still alarming trend of declines 
similar to that reported by states in the northeastern 
United States. 
     Since 2013 greater than 90% declines in tri-col-
ored bats were documented at some caves. A pub-
licly owned cave in Washington County (Wash-
ington County Cave A) had an 88% decline, but 
had a 92% decline in tri colored bats. Similarly, a 
publicly owned cave in Franklin County (Frank-
lin County Cave A) had an overall decline of 72% 
but had a 95% decline in tri-colored bats (Figures 
3 and 4). Areas where WNS has only recently been 
documented have not experienced declines in bat 
counts, but will likely show drastic declines during 
2017. 
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County Cave A) had an overall decline of 72% but 
had a 95% decline in tri-colored bats(Figures 3 
and 4).  Areas where WNS has only recently been 

documented have not experienced declines in bat 
counts, but will likely show drastic declines during 
2017. 

Figures 3 (left) and 4 (right).  Two specific caves in Washington and Franklin Counties showing the spike in number 
the year that WNS hits and then the drastic decline. EPFU: big brown bat; PESU: Tri colored bat; MYSO: Indiana 
bat; MYSE: Northern long-eared bat; MYLU: Little brown bat; UNK: unidentified bats
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     CAVE RESEARCH 
      FOUNDATION
         Ozarks Operation Area
                                            
        by Scott House

     The Cave Research Foundation (CRF) is a 501(c)
(3) organization founded in Kentucky in 1957 for 
the purpose of facilitating cave research. Today it 
continues its mission with operations across the 
country and in expeditions around the world. The 
CRF is administered by officers, a board and an 
operations council. An operations manager is ap-
pointed by the CRF board to coordinate and over-
see activities within an operation. Other individuals 
within the operation may head specific projects or 
act as functionaries of one sort or another. Follow-
ing is a brief description of various CRF Ozarks 
Operation projects.

Mark Twain National Forest:
     CRF works with Mark Twain National Forest 
(USFS) through a series of cooperative agreements 
and modifications. These cooperative agreements 
superseded challenge cost-share agreements and 
volunteer agreements.

Cave Mapping and Biological Inventory:
     This has been our largest and longest running 
project. It originated in 1990 with a management 
concern centered on an application by the Doe Run 
Company for mineral prospecting within the Elev-
en Point and Current River watersheds. The aim 
was to document all caves within the 250 square 
kilometer mineral lease area by detailed mapping, 
biological inventory and comprehensive descrip-
tions. More than 120 caves were visited and docu-
mented over the 6 year course of the study.

Following on from that initial phase, MTNF has 
continued to provide funding, through one ve-
hicle or another, for an expanded project which is 
gradually documenting caves throughout the Mark 
Twain National Forest. Approximately 450 caves 
have been documented during this ongoing study. 
In addition, restoration trips are occasionally orga-
nized for needy caves. 

Archaeology and Gating:
     Gating projects include bat caves, sensitive 
caves, and a number of mines and mined caves.  
Archaeological survey and monitoring is performed 
at a variety of sites. Generally, FS biologists do not 
monitor known arch sites and FS archaeologists do 
not monitor caves, so CRF fills both of those roles 
at certain caves. All gating projects must have an 
archaeological component, so the two facets work 
together.

 Joel Laws surveys in an Ozark Riverways cave. (House)
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Ozark National Scenic Riverways:
     CRF work in the Ozark National Scenic Riv-
erways (NPS) is accomplished today through a 
funded cooperative agreement. This superseded 
previous contracts, challenge cost-share agree-
ments, and volunteer agreements. CRF helps the 
park maintain the Powder Mill Research Center 
where volunteers and researchers are housed; the 
park provides computer equipment, cave gear, of-
fice and storage space, decontamination facilities, 
and a vehicle.
     Present projects are grouped together under one 
master cooperative agreement which includes the 
following:

Cave Management:
     CRF helps the park manage caves by maintaining 
databases, monitoring caves, tracking species, pro-
viding information for environmental review and 
doing specific problem-solving activities such as in-
stalling signs and maintaining locks and gates. CRF 
personnel occasionally aid law enforcement rang-
ers with specific vandalism or illegal usage issues. 
 
Biological Survey:
     Funding is provided for the CRF ecologist to 
study a group of active stream caves that have nev-
er had a consistent, baseline biological survey.

Mick Sutton and grad students from Southeast Missour State 
University searching for life – a bug hunt. (House)

Restoration:
     CRF works to restore caves where such action is 
required. This may include repairing speleothems, 
eradicating graffiti, trash removal, or restoring 
cave floors.

Tony Schmitt 
crawls 
through a wet 
cave below 
the City of 
Perryville.
(Holtmann)

Locating and Mapping:
     Most of the park’s known caves have now been 
surveyed. Currently several long stream caves are 
being actively surveyed. At least one of these has 
passed the one-mile mark, despite a body-sized 
spring entrance. New caves continue to be identi-
fied and surveyed. CRF practices a survey-as-you-
go philosophy.

Interpretation:
     Currently CRF is working with park interpretive 
staff on a number of cave-related projects. These 
include a virtual tour of Round Spring Cave and 
other non-public caves; a series of bookmarks and 
posters related to bat status and WNS are in the 
works.

Gating:
     In cooperation with NPS, CRF maintains a cache 
of gating equipment in the park. This equipment is 
used on NPS and other agency projects. Park caves 
are gated only for reasons of resource protection 
or endangered bats. CRF designs and builds these 
gates.

       Dan Lamping sketches a cave. (Schmitt)
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Past projects at Ozark National Scenic Riverways 
included:
• Data synthesis and database development.
• Photography of Round Spring Cave.
• Detailed biological survey of Public Use Caves 

(this project resulted in the discovery of a new 
species of troglobitic carabid beetle, a group 
previously unknown from the Ozarks.

• Baseline biological surveys of certain stream 
caves. In 1997-1998 a number of caves within 
ONSR received aquatic fauna inventories as 
part of a project to gain baseline data in an area 
which has the potential to be impacted by min-
eral prospecting within the Current River water-
shed.

Missouri Department of Conservation:
     Several large and not so large MDC owned caves 
continue to be the subject of mapping and invento-
ry trips. These are done under restrictions dictated 
by the state’s WNS plans. Permits are given for 
specific activities. However, the MDC, like other 
agencies, understands the importance of maps as 
being critical to managing cave resources. Notably, 
cartography is nearly completed on the multi-year 
survey of Powder Mill Creek Cave, the longest 
cave on MDC property at more than 8 miles long. 
Another cave in Shannon County is being mapped 
now and has exceeded the one-mile length. Caves 
elsewhere in the state are also being mapped based 
on priority lists provided by the MDC. In the past, 
MDC has helped fund a number of biological sur-
vey initiatives, including the search for additional 

cave snail locales in southwest Missouri. MDC has 
also provided some funding for work on private 
caves in Perry County, particularly a biological 
survey of the state’s longest cave. Lastly, they have 
cooperated in funding the mapping of a large lime-
stone mine, home to numerous endangered bats.

Missouri State Parks:
     CRF has long cooperated with the Missouri  
Department of Natural Resources, Division of 
State Parks. Three grants over the last few years 
have helped fund efforts to inventory and map 
caves in the state park system with a special 
emphasis on WNS progression. Several caves 
within Missouri’s State Park system have been 
mapped; present emphasis is on areas that have  
not previously been surveyed or inventoried.

Pioneer Forest:
     CRF assists the state’s largest private forest 
in managing its 100+ known caves. By providing 
both cave management recommendations and data 
archival services, CRF aids the Pioneer in under-
standing and protecting its numerous cave resourc-
es. In addition, CRF helps to facilitate the volun-
teer activities of cavers who work at finding and 
surveying both new and known caves in the remote 
reaches of the forest.

   Dan Lamping installs a sign. CRF photo 

NPS biologist Kim Houf swabs a bat while Mick Sutton 
and Bill Dooling observe. (House)
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Climbing during a survey in a cave managed by
Missouri Department of Conservation. – (House)

Buffalo National River:
     Buffalo National River (NPS) in Arkansas pro-
tects hundreds of known caves and karst features. 
CRF has been involved at the park for more than 
thirty years and currently operates under a funded 
cooperative agreement. Surveys of Fitton Cave 
continue but in recent times the emphasis has been 
on the need for surveys, inventories and monitor-
ing of smaller caves in the park. Most of these have 
no formal survey and many have only rudimenta-
ry inventories. In the last few years, probably 70 
smaller caves have been surveyed. The park pro-
vides housing, decontamination equipment, and 
dedicated cave gear. An enthusiastic and vigorous 
group of Arkansas cavers have self-recruited them-
selves to do much of this work.

US Fish and Wildlife Service:
     CRF works closely with the USF&WS on a 
number of projects. The agency has provided fund-
ing for CRF to map a large limestone mine, an im-
portant bat site. They have also provided funding 
for the improvement and qualification of Missouri 
cave data through the Missouri Cave Database, a 
project of the Missouri Speleological Survey. The 
agency also consults with CRF on matters of karst 
concern. As the lead federal agency for WNS is-
sues, the Missouri office has been very supportive 
in stressing the need for cooperative cave surveys, 
both biological and cartographic, in caves man-
aged by various agencies. 

Privately-owned caves:
     Although CRF efforts are generally focused on 
publicly owned caves, there are occasional forays 
into the documentation of privately owned caves, 
usually on lands adjacent to some agency. Normal-
ly such activities are at the request of a landowner 
and many are related to the need for documenting 
endangered species sites.

Perry County Projects:
     Lumped together, this includes the improvement 
and synthesis of Perry County cave location data 
and cave surveys. Perry County has more caves 
than any other county (Shannon is a close second) 
and also houses four of the state’s five longest 
caves. Working with the Missouri Speleological 
Survey, CRF continues to refine this data. Another 

ongoing project is the mapping of the Moore Cave 
System, owned by a combination of the Missouri 
Caves and Karst Conservancy, plus private land-
owners. Approximately five miles of cave have 
been resurveyed in this long-term unfunded effort. 
Most recently CRF and MSS are cooperating with 
the City of Perryville in identifying and refining 
data, including biota, on caves within (under) the 
city. This project is already resulting in new cave 
and biological data.

For more information on projects of the Ozarks 
Operation of Cave Research Foundation contact:

Scott House
Operations Manager
1606 Luce St.
Cape Girardeau MO 63701
scott_house@hotmail.com 
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           The Missouri Cave Database
                      by Scott House

     The Missouri Cave Database (MCD) is a rela-
tional database managed by the Missouri Speleo-
logical Survey (MSS) in cooperation with a variety 
of other organizations and agencies. It contains in-
formation on nearly 7000 caves in the state. 
     The MCD is an outgrowth of early attempts to 
computerize the listing of caves in Missouri. Origi-
nal paper lists were printed into a “catalog” begin-
ning in the late 1950’s. This was replaced in ~1964 
with a computerized cave listing. The “fields” (cat-
egories, really) were simple text with no search 
capabilities. Eventually this was ported over to 
a slightly more advanced system where simple 
searches on county names were made possible.
    As micro-computers came about, the need for 
more search capabilities became obvious. Catego-
ries became fields and searches were possible. A 
prototype was developed on Apple computers, us-
ing National Park Service caves as the data set. In 
time, the old text fields of the main dataset, written 
in arcane languages, were broken and imported into 
different programs. Eventually the superiority of 
one of these programs became obvious and further 
development of the alternatives was abandoned.
     The MCD is written in FileMaker Pro, a cross-
platform program known for the ease of program-
ming and use. The MCD is easy to use and yet 
powerful at the same time. Import functions are 
powerful and simple. This allows multiple people 
to work on aspects of the data and reimport the 
revised material into the main database. The im-
port functions also allow for simple importation of 
locational data revised in other programs, such as 
GIS, and then brought back into the main database.
     Purchase of the “Advanced” version of the soft-
ware allows the data manager to export data sets as 
runtimes, suitable for use by anyone with a 64 bit 
machine. This enables us to distribute runtimes con-
taining subsets of the data. For example, the Mark 
Twain National Forest gets a subset that contains 

information only on caves within the Forest, which 
amounts to something over 700 caves or roughly 
10% of the total within the state. All of the large 
public agencies in the state cooperate, in one form 
or another, with the MCD. While primarily a vol-
unteer effort of the MSS, additional funds for the 
development and maintenance of the database have 
come from National Park Service, U.S. Forest Ser-
vice, Missouri Department of Natural Resources, 
and Missouri Department of Conservation. Other 
public entities cooperating in the sharing of data 
include the Department of Defense (Corps of En-
gineers and Ft. Leonard Wood). St. Louis County 
Parks, and City of Perryville. Private entities such 
as the L-A-D Foundation (owner of nearly 200,000 
acres) also cooperate in sharing data and support-
ing expansion of the database. Cave Research 
Foundation (CRF) has provided financial support, 
software, and office space for the data manager.
     The Missouri Cave Database has served as the 
model for databases elsewhere including Mammoth 
Cave National Park KY, Buffalo National River AR, 
and a new database for the Illinois Speleological 
Survey.

Brief Description of the Tables:
     There are currently seven tables with six re-
lationships tying them together. A database design 
report in HTML format is available for anyone 
interested. Most of the tables are linked by using 
a cave’s MSS accession number, e.g. SHN139 – 
three letters for the county and then a sequential 
number within the county.
     The Main Table contains 65 fields and approxi-
mately 7000 records. The fields include several lo-
cational fields, simple attribute fields such as geo-
logic unit, ownership, status, length, cultural notes, 
etc. Using this table alone, one can sort out (for 
example) all of the caves on a certain quad that are 
owned by a certain agency that are more than X 
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length or in Y geologic unit. The Main Table has 
several pages and layouts to it, terms that will mean 
little to most people. Also included are portals or 
gateways into the related tables. The 7000 records 
represent caves or disparate entrances to the same 
cave.
     The Maps Table contains 14 fields and over 
3500 records. This is not a link to the gigabytes of 
digitized cave maps but rather an index to existing 
cave maps on file with the MSS. The 3543 records 
each stand for a sheet of a cave map; most are sin-
gle sheets. However, this table could be exported 
and act as a link if someone wished to program 
such a beast.
     The Reports Table contains 15 fields and ap-
proximately 11,000 records. These records are 
individual entries from cave files reports, grotto 
newsletters, emails, professional reports, etc. 
     The Faunal Table contains 42 fields and nearly 
19,000 records. Each record represents a species 
occurrence in a particular cave on a particular 
date. For example, ten pipistrelle bats in Cave X 
on Y Date is one record. As MSS cooperators dig 

into old reports this number is rapidly increasing. 
Regular monitoring of caves is also adding a great 
many records. Again, this information can be eas-
ily exported for use in GIS or other applications. 
     The Species Table contains 22 fields and over 
1100 records. This is a reference table used by the 
faunal table to insert specific information on a cer-
tain species. These two tables are linked via a spe-
cies number. The 1100 records represent different 
species noted from Missouri caves. Extinct species 
are included.
     The Use Monitoring Table contains 24 fields 
and, so far, less than 50 records. This table exists 
to track monitoring of caves. Information from 
other databases will be imported into this table; the 
monitoring database for Ozark Riverways has over 
1500 records that will be imported and linked to 
the main table.
     A Do List table currently has 8 fields and 1100 
records. This is a trial table that may or may not 
be continue. Consider it under development. If the 
concept does not work, it will be removed.

Grim Determination – (Beard) 
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    Cave and Mine Gating
       In Missouri
     by James R. Cooley, NSS 25828

     
     People have been gating caves for a long time in 
Missouri.  I met my first cave gate in 1970, at Car-
roll Cave.  Built by the Kansas City Area Grotto 
(KCAG) in the late 1960s, this gate still stands, 
almost 50 years later.  This gate is constructed of 
welded rebar.  Because it is easy to breach, and 
not bat-friendly, this gate is considered sub-par by 
modern standards.
     In March 2009, my girlfriend Pic Walenta and 
I volunteered to help manage logistics and staff-
ing for a Cave Research Foundation (CRF) project 
to remove a substandard square bar gate at Round 
Spring Caverns. Round Spring Caverns is a tour 
cave on the Ozark National Scenic Riverways 
(ONSR) near the Current River, open to the public.  
Twenty-five volunteers were fed and housed over 
the weekend of August 22nd-23rd, 2009.  Pic fed 
us like royalty on a tight budget, which I hoped 
would create an incentive for our helpers to partici-
pate in future gating efforts.  It did. 
       Round Spring Caverns, being a tour cave, 
required a swinging door. Charley Young of SPG 
built this work of art off-site, Missouri caving’s 
Surgeon of Steel.  Even though Charley mounted 
wheels on the 400-pound door-and-hinge assem-
bly, it still required eight cavers to muscle it up the 
hill to the cave.  Outside of a couple of near-her-
nias, our beautiful new bat-friendly tour cave gate 
went up without a hitch.   
      Apparently we did good at Round Spring. In 
October 2009, the Missouri Department of Con-
servation (MDC), Bat Conservation International 
(BCI), and the American Cave Conservation As-
sociation (ACCA) sponsored the Sixth National 
Cave Gating Workshop, a two-week class held in

St. Louis.  CRF offered to pay my tuition in return 
for a commitment to help manage some cave gat-
ing projects.

What I Larnt at Gatin’ Skool
     The Sixth National Cave Gating Workshop 
centered around a field exercise that consisted of 
building two BCI-standard, bat-friendly cave gates 
at Cliff Cave Park, St. Louis County. The large, 
lower entrance of Cliff Cave entrance took a stan-
dard full-enclosure gate, while the small, upper 
sinkhole entrance would take a partial cupola.  The 
workshop was presented by Dr. William R. Elliott, 
Cave Biologist in MDC’s Resource Science Divi-
sion, and BCI’s Jim “Crash” Kennedy.  Both are 
experts in cave gating, were well prepared, and had 
excellent presentation skills.  Field work was su-
pervised by the late Roy Powers, Jr., of Duffield, 
Virginia, an engineer and cave ecologist affiliated 
with the American Cave Conservation Association 
(ACCA).  Powers designed, built, or supervised 
more than 600 cave gates.  He was the leading 
national innovator of bat-friendly cave and mine 
gates, sometimes called “air-flow bat gates.”  BCI, 
MDC and many others have used ACCA’s designs. 
They are considered the industry standard.
     Bill Elliott presented a slide showing fenced and 
gated caves in Missouri.  However, many of these 
gates were not bat-friendly (e.g., the gate at Car-
roll Cave).   He then presented a paper he’d writ-
ten entitled Cave Gating Criteria.  It listed twice as 
many reasons NOT to gate a cave as to gate one.  
The paper concluded with a decision tree useful for 
determining if gating a cave or mine made sense.
      The reasons for gating Cliff Cave were com-
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pelling. Cliff Cave is a long phreatic conduit with 
vadose elaboration, draining a highly developed 
sinkhole plain covered by suburbs.  The lower sec-
tion of the cave is large walking passage, but the 
long sections in the upper reaches are low and re-
quire crawling.  Suburban topography surrounding 
the upper entrance makes drainage into the cave 
very fast.  So the cave is extremely sensitive to rain 
events, flooding to the ceiling easily, although the 
water recedes quickly.  Also, the cave was well 
known locally.  Access was impossible to control, 
in spite of a chain link fence at the lower entrance.        
     The cave experienced frequent vandalism, plus 
was a popular site for underage drinking and drug 
abuse.  In addition, the lower cave was a hiberna-
tion site for the federally endangered Indiana bat 
(Myotis sodalis) and other myotines. The tragic 
clincher: in June 1993, a group from a local boys’ 
home were caught in the cave by a freak thunder-
storm.  Two adults and four boys drowned in the 
upper reaches of the cave, trying to escape; one 
young man survived. 

     Cliff Cave posed logistical and political chal-
lenges.  Steel could only be delivered to within 200 
feet of the lower entrance. It had to be hand-carried 
the rest of the way, up a grade in a ravine.  The 
lower entrance has a large rock wall, a historic arti-
fact that had to be worked around.

Varieties of Bat-Friendly Cave and Mine Gates
     In class, we learned the different types of BCI-
standard bat-friendly cave gates. The most com-
mon form of gate is the full-enclosure gate.  The 
gate built at the lower entrance of Cliff Cave 
is an example. The vertical risers are made of 
4”x4”x3/8” angle iron, and the horizontal mem-
bers are the same material, reinforced with 1.5’x 
1.5” angle iron.  The reinforced iron not only in-
creases strength and resistance to breech, but also 
is thought to add aerodynamic advantages for the 
bats and for airflow into and out of the cave or 
mine.  The horizontal bars are attached to the verti-
cal risers by 3.75-inch-wide L-shaped brackets cut 
directly from 6”x6”x3/8” angle iron.  Bats prefer to 
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fly through long, horizontal spaces.  If the structure 
is erected on a diggable material (gravel or soil), 
the gate is built on expanded metal anti-digging 
screens.  These screens discourage vandals from 
digging under the gate, while providing a solid 
footing for the structure.
     If the cave or mine to be gated is a signifi-
cant gray bat maternity colony, the fly-over or fly-
through (chute) gate is indicated.  Gray bats mill 
about in large numbers before leaving at dusk to 
feed.  If their flight path is constricted by a full-
gate, they may abandon a cave or mine.  Fly-over 
gates can be quite large: The world’s second largest 
cave gate is a fly-over gate, located at Great Spirit 
Cave, Pulaski County, Missouri.  This half-height 
gate weighs 18 tons, standing 100 feet wide and up 
to 14 feet tall.   Built in 2002, this gate protects gray 
and Indiana bats as well as other cave resources.  
      Because fly-over gates are inherently top-heavy, 
secure attachment to walls and ceilings is essen-
tial.   Missouri has had at least two cave gates de-
stroyed by flood. If the entrance is not high enough 
for a secure fly-over gate, a long, difficult-to-enter 
(for humans) chute can constructed through a gate.  
One impressive example is found on Tumbling 
Creek Cave at the Ozark Underground Laboratory 
in Taney County, Missouri. Constructed in 2004, 
the gray bat census increased after the gate was in-
stalled.
     Vertical or semi-vertical entrances can be gated 
in a couple of ways.  The first way is a cupola gate, 
a form of full-enclosure gate.  The upper end of 
Cliff Cave was gated using a partial cupola gate set 
into a wall.  Bateman Mine was recently closed us-
ing a full cupola gate that I designed.  If a vertical 
cave entrance that must accommodate large flights 
of bats, it can be gated with a rigid, welded fence 
gate.  With this sort of gate, the bats do not have fly 
between cross members at all.  Such fences, how-
ever, are expensive.

Some Missouri Cave Gates: 2010-2014
Kelly Hollow Cave Gating: June 16-20, 2010
       Over two miles in length, this Mark Twain Na-
tional Forest-owned cave is the longest cave in Or-
egon County, Missouri.  An Indiana hibernaculum, 
this large-entrance cave was irresistible to ATV 
riders, who often rode a quarter-mile into the cave  
– notably during firearms deer season.  Unfortu-

nately, Missouri firearms deer season is also Indi-
ana and gray bat hibernation time.  Not so good.  
The right passage of the cave, where the bats roost, 
had also suffered extensive vandalism.  
      This gate was designed by Jerry Fant, a BCI sub-
contractor and cave gate specialist.  It was a simple, 
standard, full enclosure structure.  Placement of the 
gate was 40 feet under the dripline, where the pas-
sage closed in to only 66 feet wide but was up to 10 
feet tall.  I was asked to serve as project manager 
for a joint CRF/MTNF construction effort, using 
caver volunteers under a cost sharing agreement 
with the U.S. Forest Service.  
       The Forest Service delivered steel to the gate 
site using a D8 bulldozer; dragging several tons of 
angle iron and expanded metal up a grade I had 
trouble walking.  We set up the steel cutting station 
directly in front of the cave. A path for the anti-
digging screen was cleared and the expanded met-
al was laid.  Steel was cut to length and staged in 
the cave.  Once risers were set and pinned, hanger 
brackets were clamped on using a small, hand-held 
steel die designed for that purpose, then welded to 
the risers.  Cross members were then laid in place, 
and welded to the hanger brackets.  This welding 
must be done immediately after the cross mem-
bers are placed, as leaving heavy cross members 
perched but unsecured on hanger brackets creates 
a potentially lethal falling hazard.  As the gate grew 
in height, wooden ramps were used to place cross 
members and weld them into place, while two 
welders were kept running at all times.  The Forest 
Service apparently liked our work:  We got a nice 
write-up in their national newsletter.                                                                        
       For an in-depth discussion of how to run a 
cave-gating project, complete with day-by-day, 
blow-by-blow challenges and detailed cost spread-
sheets; see Volume 52, Number 4 of Missouri Spe-
leology, the journal of the Missouri Speleological 
Survey (MSS). It may be purchased on-line at the 
MSS website, www. mospeleo.org.

McCormick Cave Remediation and Gating:
May 3-9, 2012
       In the 1950s, the Missouri School of Mines 
(now Missouri University of Science and Technol-
ogy) leased McCormick Cave from the U.S. For-
est Service as a seismographic station. (The station 
was secured behind a large, cinder-block wall that 
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filled the large entrance – the nuclear option for the 
resident bats.  Eventually the seismic station was 
abandoned.  The University decided to restore and 
re-gate the cave. The university hired a steel con-
tractor, Honse Construction of Belle, Missouri, to 
remediate asbestos (hazmat work is way above my 
pay grade), then demolish and remove the existing 
gate and interior building.  Eliminating the 35-foot-
wide, 15-foot-tall cinder block gate and the interior 
building was like stepping on a cave salamander 
for Honse, who builds Walmart stores for his real 
job.  I designed a BCI-standard replacement gate.  
The contractor had some great equipment, includ-
ing a HUGE forklift and skill saws that cut through 
3/8-inch-thick steel like butter. The gate went up 
on time and under budget.

Oregon County Bat Cave Gatings:  
September 30 – October 15, 2012
     Bat Cave had previously been gated at a six-foot 
by thee-foot constriction with a substandard gate 
made out of small angle iron.  Because the gate 
was full-enclosure, and at a constriction, when the 
gate had been installed the gray bat mommies had 
quit using all the roosts at the back of the cave. 
This little gate had been slated for demolition for 
some time.  
     The main challenge at this site was that one of 
the entrances to be gated was 20 feet up a cliff, and 
the other was on a steep, dusty grade just behind 
the same cliff. We borrowed a gasoline-powered 
winch to send gear and materials up a highline. The 
two entrances would require a fly-over gate, and 
a chute supported by a “bay window” structure.  
For labor this time, the Forest Service made avail-
able an eight-person crew from the St. Louis-based 
Americorps Emergency Response Team (STL-
ERT), which also does conservation work.
     Once we got the highline installed and running, 
the process went smoothly.  The highline operator 
had to be very careful to monitor the status of the 
load at all times, making sure the downside landing 
zone remained completely clear of personnel while 
loads were in transit.  Wooden ramps were again 
used in the build-out of the bay window.   Once 
the chute was framed in, welders lying prone added 
the expanded metal.  At completion, work turned 
immediately to the fly-over gate.   Construction 
had to be sequenced carefully at this point, since 

the highline ran through the fly-over gate.  (You 
get points taken off for inadvertently welding your 
gear inside the cave.)  A couple of lower cross 
members were the last items to be attached, after 
the anti-vandal screen was welded in place.   The 
finished product came in two and a half days ahead 
of schedule.  The Forest Service was sufficiently 
impressed with this project that we got an interna-
tional award for it.  

Rattlesnake Cave Gating:
March 21-27, 2013
     Rattlesnake Cave is located in Christian Coun-
ty, Missouri on an ATV Special Use Area owned 
and operated by the MTNF.  This cave required an 
ATV-proof full-enclosure gate, which I designed.  
The only major challenges were a steep grade 
down to the cave, and the danger of being run over 
by an ATV.  No kidding – this area is covered with 
monuments to dead ATV riders whose enthusiasm 
fatally exceeded their riding skills. We were re-
peatedly warned by area personnel to be constantly 
alert for speeding ATVs. Our other challenge was 
the weather: it snowed. Still, construction was 
completed on time and under budget.

Onondaga and Cathedral Cave Re-Gatings: 
March 29 – April 8, 2013
     Onondaga Cave is the primary show cave in the 
state park of that name.  In the early 1900s, tours 
entered the cave via the “Boat Dock” entrance, in 
a johnboat. The now unused Onondaga Cave boat 
dock entrance required just a simple peaked full-
enclosure gate, showing that anyone can gate a 
cave on dry land.  On the other hand, the natural 
(original) entrance to Cathedral Cave, the other 
show cave at the park, sat 40 feet back from the 
Meramec River, at the base of a cliff.  We re-gated 
the natural entrance to Cathedral Cave with a much 
larger, BCI-standard bat-friendly gate, placed well 
away from a troublesome constriction, to encour-
age bats to recolonize the cave.  
     Unfortunately, there was no easy access to this 
entrance by land.  For this project, we brought ev-
erything up the Meramec River by boat.  All gear 
and material had to then be carried up a ladder 
from the river, although the generators were left on 
the river in a flat-bottomed boat and operated there.  
The gate at the constriction was blocked with a ply-
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wood vapor barrier to prevent welding fumes from 
seeping into the cave. This barrier was removed 
at night, when we locked all our expensive gear, 
pieces and parts inside the cave to prevent theft or 
vandalism.  The finished gate was a standard, full-
enclosure model.

Mill Creek and Allie Spring Cave Gatings:
April 24-27, 2014
     The larger entrance of these two privately owned 
caves, 1,725-foot-long Mill Creek Cave, is well 
known in the community.  The locals claim they 
chased Jesse James into the cave and dynamited 
the right branch, 75 yards into the cave, in an at-
tempt to seal the outlaw inside. There is evidence 
of a massive collapse at the mouth of this passage, 
which has settled and is accessible only by very 
thin people.  After 100 yards this passage becomes 
humanly impassable – probably just before where 
Jesse stashed all his gold.  The cave had suffered 
from significant vandalism as well as archeologi-
cal and speleothem looting. The squeeze-sized en-
trance to the other cave, Allie Spring Cave, pops 
you right into an 850-foot-long watercrawl chock 
full of rotting organic matter – apparently a pretty 
effective nerd filter.  After that, Allie splits into 
three walking-height boreholes.  We have surveyed 
3,100 feet in Allie so far, and have much more to 
go.  After an evaluation of both caves, the land-
owner was keen to have them secured with bat-
friendly, BCI-standard cave gates.  
     We built a low, L-shaped full-enclosure gate at 
Mill Creek Cave (photo 47), and a partial cupola at 
Allie Spring. The highly portable, pony-tank oxy-
acetylene cutting rig was especially useful for cus-
tomizing pieces on site Joe Nicolussi made drill-
ing holes for anchor pins look effortless Though 
neither gate was particular large, the half-mile trek 
from the cutting station (orders were called in by 
radio), tight working conditions, and the irregular 
shape of the entrances made for slow going.  But 
the weather was with us, and we had lots of help.   
The landowner was so pleased with the results, he 
signed an agreement with MCKC to manage access 
to the two caves.  These caves are located near Dix-
on, not far from the Shriner’s Campground.  Both 
of these caves will be available for self-guided 
tours before, during and after the convention.  Just 
be sure to bring your walking stick – plus a wetsuit 

if you want to traverse the bowels (a particularly 
apt word for the entrance passage) of Allie Spring.

Bateman Mine Closure:
October 27 – November 3, 2014
     The Bateman Mine is in an area of the MTNF 
where a major glade and native species restoration 
project is underway.  These projects heavily rely 
on volunteers – Boy Scouts, the Sierra Club, and 
other civic and conservation organizations.  But 
when hazardous mine shafts are encountered, they 
must be closed before the volunteers are allowed 
back into the area to work.  
     The vertical shaft at Bateman was filled with wa-
ter up to within 25 feet of the surface, with about 25 
feet of standing water below – plenty enough wet 
stuff to drown in.  With no measureable bat habitat 
down there, a simple full cupola would work just 
fine to seal this site.  The shaft sat at the bottom of 
a detritus cone that would require gate builders to 
work on rope.  We used Americorps help again on 
this project.  One of KCAG’s vertical experts, Bill 
Gee, trained everyone in the simple single-rope 
techniques (SRT) required to safety-tether every-
one who worked down in the hole.  
     The real trick was to keep the nylon safety ropes 
away from hot steel, which can remain hot enough 
after arc welding to melt nylon for quite some time.  
A special rope monitor was appointed whenever 
anyone was on rope, to do just that job.  At the bot-
tom of the detritus cone, clearing the needed ledge 
took some time.  Sill plates were cut to length and 
welded into a square.  Pinholes were drilled, pins 
were set, and the sill was welded onto the pins.  
While the project progressed, surrounding trees 
were removed that might someday blow over onto 
the gate, damaging it. The “rafters” across the top 
of the cupola went in quickly, but attaching the 
expanded metal across the top of the cupola took 
longer than anticipated.  With six cavers and six 
Americorps workers on the project, we had just the 
right crew size to finish exactly on time.
 
Conclusion
     Gating a wild cave is a last resort, something 
done only when all other methods of protecting the 
resource have failed. Every time I watch us “top 
out” one of these projects, my feeling of accom-
plishment is tempered by a sense of loss. I cannot 
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and become a member of the Kansas City Area 
Grotto (KCAG), the Missouri Speleological Sur-
vey (MSS), the Missouri Caves and Karst Con-
servancy (MCKC), the Carroll Cave Conservancy 
(CCC), the Springfield Plateau Grotto (SPG), Lake 
Ozarks Grotto (LOG), and the National Speleolog-
ical Society (NSS).  He can no longer eat a bowl 
of alphabet soup for fear he’ll find something else 
to join.  

Gate at Carroll Cave built by Kansas City Area Grotto in 
the late 1960s.  It still stands. (Cooley)

help feeling, as I snap the lock shut through the 
tang of that gate bar, that another wild place has 
been lost forever.  Yet, there is nothing for it. Ev-
ery time we are forced to gate one of these natural 
treasures, it must remind us of our obligation to 
educate the public about the aesthetic, cultural, and 
scientific value of these fragile resources, and of 
our moral obligation to preserve, and when neces-
sary restore, these wild places on behalf of future 
generations.

                  

  Photo Credits
Author: James R. Cooley, Cave Research Founda-
tion, Kansas City Area Grotto
Elliott, B.: Dr. William R. Elliott, Missouri Depart-
ment of Conservation
Elliott, T. (no relation): Tony Elliott, Missouri De-
partment of Conservation
Field: Shelly Field, Kansas City Area Grotto
Grush: Ken Grush, Cave Research Foundation, 
Kansas City Area Grotto
Hancock: Earl Hancock, Meramec Valley Grotto
Shaffield: Larry Shaffield, Kansas City Area Grotto
Shiels: Derek Shiels, Missouri Department of Con-
servation
Slay: Mike Slay, The Nature Conservancy
Trombley: Angelina M. Trombley, Mark Twain 
National Forest
Walenta: Pic Walenta, Kansas City Area Grotto
Whitsett: Kelly Whitsett, Mark Twain National 
Forest
Young: Charley Young, Springfield Plateau Grotto
Zerlin: Rebecca Zerlin, Americorps STL-ERT

About the Author
The author returned to caving in 2007 after a 34-
year hiatus. Since that time, he has been made a 
Fellow of the Cave Research Foundation (CRF), 

Completed Round Springs Cavern gate with swinging 
door. (Hancock)
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Legacy chain-link fence. This barrier was consistently 
ineffective at Cliff Cave. (Elliott)

Finished gate, a full-enclosure gate at Cliff Cave. 
(B. Elliott)

Great Spirit Cave, Pulaski County, MO. (Slay)

Fly-through (chute) gate, Tumbling Creek Cave,
Taney County, MO. (B. Elliott)

Full cupola gate, Bateman Mine, Taney County.
(Cooley)

Anti=digging screen, Kelly Hollow Cave. (Trombley)
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Cross members Must be welded in place immediately.
Cross members are a potential hazard until secured at 
Kelly Hollow Cave.  (Shaffield)

McCormick Cave gate main design by James R. Cooley

   Part of team in front of the finished   
   gate at McCormick Cave. (Grush)

  U.S. Forest Service newsletter

Mark Twain National Forest and Partners Gate Longest Oregon County, MO Mapped Cave
Working with partners, Mark Twain National Forest installs a gate to protect longest mapped cave in Oregon County, Mo.
Mark Twain National Forest has partnered with Missouri Department of Conserva-
tion and Cave Research Foundation to construct a gate to protect Kelly Hollow 
Cave, the longest mapped cave in Oregon County.

Kelly Hollow Cave, on Mark Twain National Forest’s Eleven Point Ranger District 
provides habitat for rare and endangered bats, salamanders and aquatic insects. 
It contains unique features that include stalagmites with rim stone drip pools, cave 
coral, flowstone and bear beds.

“Vandals are degrading the ecosystem by breaking cave formations, writing graffiti 
on walls, building fires inside the cave, and riding ATVs far into the cave.” said 
Angelina Trombley, Eleven Point Ranger District certified wildlife biologist.

Since closing all forest caves to the public two years ago has not deterred visitors, 
the three partners installed a gate just inside the cave entrance.

The cave gate is constructed of horizontal and vertical reinforced angle iron bars. It 
fills the passageway, stretching approximately 66 feet wide and 10 feet high. Gate 
bars are spaced to allow wildlife access into and out of the cave, but will restrict 
human entry.

“Having the gate in place will prevent further damage to Kelly Hollow Cave and limit 
disturbance to its inhabitants.” Trombley said. “Restricting human entry may also 
reduce the risk of spreading white-nose syndrome.”

White-nose syndrome, characterized by white fungus growth around the noses of 
hibernating bats, is associated with the deaths of more than 1 million bats in the 
U.S. since 2007.

Cave visitors may inadvertently transport fungal spores from cave to cave or stir 
up spores that already exist inside the cave, according to the U.S. Fish and Wildlife 
Service.

Slowing the spread of white-nose syndrome is critical to allow time to confirm the 
cause and develop management solutions to minimize impacts to bat populations.

Mark Twain National Forest 2 years ago joined other National Forests in the east 
closing caves to minimize possible white-nose syndrome contamination to resident 
bat populations.
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Ramps used to assemble bay window structure on Bat 
Cave.  (Grush)

Highline runs directly through second gate (Cooley)

Gray bat home remodeling 
is complete. at Bat Cave. 
(Grush)

     On March 5, 2014, the U.S. Forest Service presented their Wings Across Americas International Co-
operation Award for Outstanding Achievementin Bat Conservation to Jim Cooley, Cave Research Foun-
dation, Angie Trombley, Mark Twain National Forest wildlife biologist, and Kevin Cox, Eleven Point 
District Forest Technician. To the right is Mary Wagner, Associate Chief of the U.S. Forest Service. This 
was in recognition of the group effort to gate Bat Cave. 
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Tethered Americorps personnel remove detris to clear   
ledge for sill plate. (Zerlin) Radioing for more steel with top to be added.. (Walenta)

New gate at Onondaga boat entrance.     
(Cooley) 

New gate at Cathedral Cave just up
from the Meramec River. (Cooley)

First by boat, tnen by ladder, the route 
to the job site. Generators were run in 
the boat. (Cooley)

NSS Convention 
Co-Chair Joe 
Nicolussi drills 
pin holes for 
Mill Creek Cave 
gate.
(Grush)

Part of mill Creek Cave gating crew in front of finished 
gate. (Grush)

Completed Allie 
Spring Cave gate.
(Grush)
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Missouri: A Caver’s Paradise
         Missouri is home to over 6000 documented 
caves, each one unique and irreplaceable. In an 
area with millions of acres of karst topography, 
wise stewardship of caves and karst is important 
for the people who live above ground and as cave 
habitat sanctuaries for a wide array of cave biota 
and endangered species.

Distant Columns – (Young)

Protecting our 
Resources in 
‘The Cave State’

     Missouri caves are rich in history, scenic 
beauty, scientific value and recreational potential. 
These qualities are sometimes harmed by van-
dalism, activities construction and groundwater 
contamination. These same forces may threaten 
the animals that count on caves for a home.
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    Medusa’s Hair – (Beard)

Helping Protect Missouri’s Karst Resources
      The Missouri Caves and Karst Conservancy 
(MCKC) (www.mocavesandkarst.org) is a state-
wide karst land trust formed in 1992. In coopera-
tion with all individuals and organizations, MCKC 
members are dedicated to:
•  Conserving caves and karst areas in Missouri 

through lease, purchase, ownership and manage-
ment, or other contractual arrangement.

•  Assisting cave owners to preserve and protect 
their karst resources.

•  Educating Missourians and engaging fellow 
cavers across the U.S. on cave and karst conser-
vation and management issues.

•  Promoting scientific study of cave and karst 
environments.

•  Ensuring the caving community has access to 
caves for exploration, surveying, mapping and 
other activities.

2011 NSS Group Conservation Award Recipient
     The Conservation and Management Section of 
the National Speleological Society (NSS) pres-
ents the Group Conservation Award annually. The 
award is for outstanding efforts in cave or karst re-
sources conservation and management by an NSS-
affiliated group. 

Cave Affiliates
     The MCKC is affiliated with the National Spe-
leological Society, Missouri Speleological Sur-
vey, the American Cave Conservation Association 
(ACCA), Ozark Regional Land Trust and the Mis-
souri Caves Association.
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Skaggs Cave – Pulaski County
      This nearly 6,000-foot cave, located in Pu-
laski County, has been gated for about 20 years to 
protect its ecosystem and speleothems. The cave 
has been a favorite for cavers through the years, 
containing Harlen’s Puzzle, a confusion of mazy 
crawlways, three speleothem areas and a rich as-
sortment of cave fauna. Noted speleothems include 
dripstone, rimstone terraces, aragonite, spathites, 
helictites and cave pearls. Fauna includes species 
of bats, salamanders and one-inch long stygobitic 
isopods. Skaggs’ rimstone terrace graced the fron-
tispiece of J Harlen Bretz’s book Caves of Missouri 
published in 1956.

A Classic Long Cave
     Skaggs is a classic long cave with lots of walking 
passage, but also has its share of crawl ways. Be-
sides impressive speleothems, the cave is a sanctu-
ary for many species of cave biota, including large 
stream isopods. Isopods are crustaceans that have 
several pairs of legs and are related to the pillbug 
(roly-poly bug). The isopods in Skaggs Cave can 
be as long as one inch and are blind, white and very 
much at home in the dark, wet cave environment.

The Infamous Harlen’s Puzzle:
     Not far past the entrance passage is the infamous 
Harlen’s Puzzle, a braided maze of crawlways that 
if correctly negotiated, will enable the visitor to 
find the majority of the cave beyond-- as well as 
the relief of finding the cave exit on the way out!
     To view a map of Skaggs Cave, see chapter 5.

Skaggs Cave Entrance Room Column – (Beard)

MCKC Caves:
     MCKC currently, owns caves in Perry County, 
Laclede County and Pulaski County. We lease one 
cave in Barry County and manage seven additional 
caves. The caves are noted for particularly fascinat-
ing characteristics, striking speleothems, interest-
ing cave biota and endangered bat and fish species.

Berome Moore Cave - Perry County, Missouri
     In 1961, when there were only 44 recorded 
caves in Perry County, cavers discovered an open-
ing at the bottom of a sinkhole not far from Tom 
Moore Cave (PRY-001) on Lloyd Hoff’s farm. 
     Lang Brod wrote the first report, saying that 
Stan Sides and Tex Yokum dug like mad until the 
hole was big enough to get in. Once underground, 
according to Brod, Tex was off like a shot into vir-
gin passage. Sides and Brod proceeded at a more 
measured pace in the cavern so vast their carbide 
lights could not penetrate the darkness. Thus began 
the Berome Moore Cave adventure.
    The people Brod listed (in alphabetical order) on 
the discovery dig October 29, 1961 are: Lang Brod, 
Dennis Drum, Jack Palmer, Stan Sides, Steve Sabo, 
Sr. and Tex Yokum. Today, Perry County has 675+ 
known caves, including Berome Moore Cave, with 
18 miles of mapped passages and more beyond.
     In 2010, MCKC acquired land surrounding the 
entrance, road access and an underground ease-
ment to traverse known and unknown portions of 
the Berome Moore Cave System. 
     To read more about Berome Moore Cave please 
refer to chapter 12.

Goodwin Pit Sinkhole / Cave; Laclede County
     Located in Laclede County, MO, Goodwin Pit 
Sinkhole and Cave is an MCKC property in the pro-
cess of restoring to as close to its natural state as pos-
sible. This football-field sized sinkhole 30 feet deep, 
the site of an illegal trash dump for 60 years and has 
been twice dye-traced to Hahatonka Spring some 
11 miles away. Since its acquisition in 2012, the 
MCKC has been cleaning out the trash and restoring 
the drainage capability of the sink. More than six 
million pounds of trash and dirt have been removed, 
two tons of recyclable steel and 1,200 tires. About 
100 feet of cave has been uncovered by digging.
     To read more about Goodwin Pit Cave, please 
refer to chapter 2.
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Crystal Caverns – Barry County
     In 1994, Crystal Caverns was in its 65th and 
final year as a show cave operation. The entrance, 
enclosed by a small gift shop and administration 
building, sat within a heavily forested area on three 
sides. The setting was idyllic and the cave enter-
tained countless tourists and other visitors over 
the decades. For many years Crystal Caverns was 
(with the state park) one of only two tourist attrac-
tions in the Cassville area.

A Former Show Cave Gets a Second Chance
     By early 1999, all surface structures on the 
property vanished, along with the water supply 
and electrical service. Only a concrete slab and en-
trance structure remained. The concrete block en-
trance that contained a stairwell into the cave was 
overgrown with vines, was secured with a dubious 
lock and chain on a rickety steel door, and looked 
like a lone outpost in a war zone. The trees had 
been crudely logged, leaving tree segments, tree-
tops and lots of brush among the stumps. Logging 
equipment had damaged the entrance passage into 
the cave.
      The absentee owners considered it a liability 
and had plans to bulldoze it shut. As chance would 
have it, Ron Parmer, a Missouri State mine and 
cave inspector at the time, called MCKC member, 
Dwight Weaver to see if the MCKC would be in-
terested. Effective May 1, 1999, the MCKC began 
leasing the cave and 160 surrounding acres.

A New Beginning
     Over the years, corroded lights, wiring and trash 
were removed and worn handrails replaced. The 

    Crystal Caverns – (Beard)

vandalized door to the man-made entrance was 
replaced twice, and other security improvements 
made. Bob Taylor was summoned to survey the 
cave, some 2,000 feet of passage.  One of the lon-
gest caves in Barry County, it also has an overall 
depth of about 100 feet.

Aragonite, Fossils and Pure White Stalactites
     Crystal Caverns does not have large speleo-
thems, but does have a treasure trove of small cave 
formations. Translucent soda straws and small sta-
lactites adorn many areas. Crystal Caverns is most 
noted for an impressive display of aragonite crys-
tals with extremely fragile needle-like growths.

Aragonite Crystals – (Huckins)

Aragonite Crystal Formation in Crystal  
Caverns
     The cave is noted for its pure white stalac-
tites and impressive speleothems that adorn the 
Queen's Attic. The Fossil Room is known for its 
crinoid ceiling of Burlington limestone. Scattered 
among the crinoids are brachipods and horn corals. 
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Beyond the Fossil Room, through a low, muddy, 
belly-crawl lies the Enchanted Forest, a small 
room with the cave's largest, most spectacular spe-
leothems.
     Crystal Caverns has an active ecosystem: 
troglobitic springtails, diplurans, spiders and mil-
lipedes. It has a few unusual cave salamanders 
that live near the entrance. The cave has been used 
as an educational resource since MCKC began its 
stewardship.

Dream Cave – Ozark County 
     In 1991, southwest Missouri caver Leo Thomp-
son discovered about a mile of cave passage in what 
was believed to be a small cave. Later the same 
year, Leo enlisted Richard Thompson to coordinate 
mapping. When the mapping was done, 6,023 feet 
had been surveyed. To protect the cave from van-
dals, Leo led a gating effort in May of 2001.
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A Habitat for Tricolored and Northern Bats
     Dream Cave is located in Ozark County and 
is part of the Ozark Regional Land Trust (ORLT) 
property known as the Alford Forest. Besides hav-
ing over a mile of passage, the cave is considered 
a significant habitat for tricolored bats (Perimyo-
tis subflavus), a small solitary bat species found in 
many Ozarks; caves as well as home to northern 
long-eared bats (Myotis septentrionalis). The cave 
also contains a few impressive speleothems rang-
ing from delicate helictites to large dripstone and 
flowstone deposits.

Dream Cave Bats and White Nose Syndrome
     The bats in Dream Cave are suffering from white 
nose syndrome (WNS), the fungal disease that is 
devastating to certain bat species, three of which 
live in Dream Cave.

An Unusual Museum for Fossil Stromatolites
     However, Dream Cave’s most notable feature is a 
profusion of fossil stromatolites. Living stromato-
lites are large colonies of cyanobacteria that live in 
very shallow saltwater bays and coves. Shaped like 
giant conga drums, stromatolites in Dream Cave 
taper slightly toward their bases. . Geologists esti-
mate the rock formation to be approximately 420 
million years old and over 200 feet thick. In Mis-
souri, stromatolites generally consist of chert and 

resemble irregular, craggy peanut brittle in texture. 
The stromatolites fill many of the caves’ passages. 

The Ozark Regional Land Trust Turns  
to MCKC for Cave Management
     When the Ozark Regional Land Trust (ORLT) 
acquired the land at Dream Cave, they turned to the 
MCKC, whose members had already assisted in 
the ORLT’s purchase and management of ORLT’s 
Sarcoxie Cave in Jasper County. Members of the 
Springfield Plateau Grotto help co-manage Dream 
Cave.

Sarcoxie Cave – Jasper County
     Over 100 years ago, a visiting botanist named 
Ruth Hoppin found blind cave fish and blind cray-
fish in the entrance passage of Sarcoxie, a cave-
spring system. Despite the long ago discovery, 
very little was known about the cave until recent 
years, when the MCKC became involved in the ac-
quisition, protection and study of the cave. ORLT, 
MCKC and the Missouri Department of Conserva-
tion share management duties, watching over this 
very special little cave, spring branch and pond.
     The MCKC provided a $1,000 grant to the 
ORLT to purchase the 3-acre tract west of the Sar-
coxie town square. MCKC gated the cave in 1998. 
We continue our management assistance to protect 
the type locality of the Ozark cavefish (Troglich-

Dream Cave 
Stromatolites  
– (Young)
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thys rosae), and bristly cave crayfish (Cambarus 
setosus). The Arkansas darter (Etheostoma cragi-
ni) and grotto salamanders (Eurycea spelaeus) also 
live there.
         Prior to the ORLT interest, the entrance was 
nearly lost, due to mud and cobble falling from 
the bluff above the cave. In the winter of 2001, a 
large ledge at the entrance area collapsed due to 
frost wedging, effectively sealing the entrance 
again. The MCKC, along with local caving volun-
teers, removed the fallen rock the following sum-
mer so that authorized access was again possible. 
Since 2003, the only visits into the cave have been 
Missouri Department of Conservation employees 
monitoring water quality. The cave is 900 feet in 
length, roughly half of which is low and awkward 
mainstream passage

Perkins Cave – Camden County
     A Gated and Privately-Owned Cave located in 
Camden County, Missouri, Perkins Cave has many 
natural bridges and striking passages, although it is 
mostly muddy and undecorated. The cave is more 
than 2000 feet in length. Out of sight of the own-
er’s residence, this privately owned cave was vul-
nerable to trespassing and vandalism. The owner 
and MCKC entered into a management contract in 
2003 and Perkins became MCKC’s first cave gat-
ing project. Installing a gate at the cave entrance 
put a stop to vandalism and trash accumulation. 
Since the gate install, visitors have reported an in-
crease in cave life.

Lewis Cave – Ripley County
     Recently gated, this former show cave is sev-
eral thousand feet in length, though much of the 
back is accessible only after a cold watercrawl. In 
1945, Cora Ann Pottenger wrote a Master’s thesis, 
“Place Names of Five Southern Border Counties 
of Missouri,” in which she mentions Lewis Cave: 
“In Kelley Township three and a half miles from 
Current River. It is at least twenty feet high and 
fifty feet wide at its mouth, and a large, spring-fed 
stream flows from it into Big Barren Creek 1/2 
mile east. There are several rooms in the cave and 
boats can go back for some distance. Mushrooms 
are cultivated, and the cave is noted, locally, for its 
stalagmites and stalactites and blindfish. Mr. James 
Lewis, the owner who came from Tennessee in  

1877, has put in electric lights and the place is pop-
ular with tourists, fishermen, and picnickers. It was 
earlier known as Big Cave on Barren or Big Barren 
Cave.” Today MCKC manages Lewis Cave for the 
current owner. The cave is one of the top 35 most 
bio diverse in Missouri. Both the southern cave-
fish and Salem cave crayfish are found in the cave. 
There is evidence that Lewis Cave was a large gray 
bat site, but is not currently used by grays due to 
the cinder block wall “gate” that was on the cave 
prior to construction of the new bat-friendly gate in 
March 2014. Roughly, half the cave has been sur-
veyed. Its length is now estimated at a mile long.

Cleveland Cave – St. Clair County
     Recently re-gated, this 2,000-foot cave boasts 
passages up to 40 feet tall and is used as an educa-
tional resource by Kansas City Area Grotto.

Allie Spring Cave & Mill Creek Cave  
– Pulaski County
     These side-by-side caves were gated to keep 
vandals out. Allie Spring Cave could be a mile in 
length and is a cave suited for wet suited cavers 
with a long watercrawl to begin with. Mill Creek 
Cave is nicely decorated and dry.

     The Missouri Caves and Karst Conservancy 
(MCKC) is intricately involved in preserving and 
protecting caves and karst resources in Missouri. 
Contact can be made for more information at 
www.mocavesand karst.org.

Skaggs Cave Entrance – (Beard)
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     Goodwin Sink in Laclede County guards its 
secrets tightly. Located alongside a county road, 
locals used it for a general dump for 50 years, but 
Doug Goodwin knew another face to the sinkhole 
and the cave that lay beyond it. Interviewed by 
Larry Archer for Fall 2013 Missouri Resources, 
Goodwin recalled tales of his boyhood: of a neigh- 
bor who remembered his grandfather talking about 
a cave big enough to drive a team and wagon into,
30 foot wide and 15 foot high, big enough to hide 
both slaves and precious items during Union sym- 
pathetic Kansan raids.
     The sink is listed as a pit cave in the Missouri 
cave files; but no one has seen the cave. In 1980, 
after a rainstorm, the sink, which drains 90 acres, 
traced out to Hahatonka Spring, 11 miles to the 

Goodwin Sink Presents Challenges
Compiled from articles by Klaus Liedenfrost and Larry Archer

Recharge and drainage of Goodwin Sink

northwest, a trace redone with the same results in 
2009. As the dreams of pristine water go, so go 
dreams of walking passage.
     After years of futile effort to get the sink cleaned 
up and/or the neighbors to quit the illegal dumping, 
Goodwin talked to the Missouri Caves and Karst 
Conservancy, agreeing to give one acre containing 
the sink, and promised continued road access for 
the work effort of the group to remove the tires and 
trash.
     That was in December 2011. The cleanup start 
ed in January 2012. Between then and December 
2014 MCKC removed: 3,197.5 tons of clean fill 
(estimate), 142.98 tons of trash laden material, 
30.47 tons of trash, 1.25 tons of metal and 7.37 tons 
of tires. During that same time period MCKC had 
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Goodwin Sink, 1980 – (Vandike)

54 workdays with 712 volunteer man-days. On one 
of the first visits, Klaus Liedenfrost, then president 
of the MCKC, counted between 400 and 500 tires.
It is 2015, and they are still digging.
     The job was more than “some stuff and a few 
tires.” The Department of Natural Resources 
brought their GeoProbe to the site, and found 
trash going 12 feet down, and no one knows how 
far into the cave. Work at the cave began with 5- 
gallon bucket brigades, and once the levels had 
been taken down by hand, a haul road into the sink 
was established, so trailer or skid loader could take 
out trash.
     As tire removal proceeded, the DNR Division of 
Solid Waste management provided the means to re-
move and haul the tires without the usual disposal 
fees. Money has come from the L-A-D Foundation 
to aid with financial needs and MCKC is grateful 
for all help. However, as with many volunteer ef-
forts, there is never enough cash on hand to get the 

Bucket Brigade, 2012 – (Liedenfrost)

Snow Doesn’t Slow Cleanup 2012 – (Beard) Flooded Sink, 2009 – (Doug Goodwin)

job done.
     It took all of 2012 to get the aboveground trash 
taken out. Then the fun of digging tires, one at a 
time, from the clay clotted walls began.
     More than just cavers were recruited, includ-
ing heavy equipment operators from Ft. Leonard 
Wood, and state conscripted workers, who worked 
days separate from the cavers. It became obvious 
that workdays needed to happen in Spring, Fall and 
Winter, to prevent the sweltering summer days in 
the pit. Work progressed until August 2013.
     Goodwin Sink was blessed with 12 inches of 
rain, and the runoff therefrom. Although trash and 
tires were being removed whenever $4000-$5000 
could be scared up for truck rental, transfer station 
and tipping fees, much of the clean fill cleaned out 
slumped into the pit again. It plugged again.
     It took over a year (Fall 2014) to get back to 
square one. The “last mile” of cleanup – under a 
stone roof at the pit entrance into the underground 
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Some of the material clogging up the cave, 2012 – (Long) While some material may look clean, that does not mean 
that it actually is, 2013 – (Leidenfrost)

Removing more material from the sinkhole and cave, 2013 (Leidenfrost)
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– still has to be done by hand, since no one knows 
where the breakthrough may be. $10,000 of State 
Water Pollution funds were channeled through the 
Meramec Regional Planning Commission, to help 
alleviate impacts on local wells as well as supplies 
used to channel storm water runoff.

Onward
According to Liedenfrost the future appears chal-
lenging. Cleaning the sinkhole is heavy work on 
volunteers.
• Presently we only have enough funding for one 

day of heavy equipment use.
• We can only afford to take one truck load of 

trash laden material to a transfer station.
• Until we can enlarge the opening within the 

cave enough so that something as small as a two 
liter pop bottle cannot plug things up again, we 
will still be at risk of having hundreds of volun-
teer days’ worth of work undone.

There is Cave! Before and After – (Beard)

• The worst case is that it may be impossible to 
finish the clean up, due to weather, repeated 
refillings of the cave or the configuration of the 
passage once it has been cleaned out further.

Looking to the future:
     Missourians (and Missouri cavers) are a stub- 
born bunch. Once they start something they are 
most likely to see it through.
     Donations to the Goodwin Sink Cleanup Project 
or to find out more on volunteering please check 
out MCKC at: www.mocavesandkarst.org.

Klaus Liedenfrost, submitted article and photos.

Larry Archer, “Playground With a Past”, Missouri
Resources magazine, http://dnr.mo.gov/magazine/
2013fall2.htm
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         Chapter 2
       GEOLOGY

MISSOURI,
THE CAVE FACTORY:

An Introduction to the Geology of Missouri
                                    

by Jerry D. Vineyard
     This year, 2015, Missouri needs to celebrate 
recording of 7,000 caves. Jerry Vineyard first pre-
sented this article, Missouri, the Cave Factory,  
after the 1990 recording of 5,000 caves. “The ‘Cave 
State’, continues to be fertile ground for new cave 
discoveries, recording more than a hundred new 
caves per year,” said Vineyard in 1997, and we are 
still finding more keeping on that pace. The rocks 
have not changed.  Here is Jerry’s introduction to 
Missouri geology.

Missouri—The Cave State 
     Missouri has been called a “Cave Factory,”  
because the region is now undergoing perhaps the 
most intense episode of cave-making in its en-
tire geologic history. Missouri’s world-class vau-
clusian springs are busy enlarging caves in their  
formative stages at rates never before achieved. 
Nearly 50 years ago, J Harlen Bretz wrote, “The 
total number of caves in Missouri will never be 
known.” That statement still holds today, even 
though more than 6500 caves have been recorded 

since Dr. Bretz made that remark.
     Bretz understood what is happening in Missouri 
today: Cave making has been underway in an epi-
sodic fashion over a long part of geologic history, 
and its effects are cumulative, making today the 
most intense episode of karstification (read “cave-
making”) ever experienced.

The Geologic Map of Missouri
     Relatively simple compared to states that have 
mountainous terranes, Missouri’s geologic map 
shows a more-or-less round area in the southeast 
underlain by igneous rocks. This is also the highest 
part of the state, a region known as the St. Francois 
Mountains (pronounced St. Francis). Though those 
accustomed to real mountains would not recognize 
thcm as such, people from prairie states are really 
impressed.
     Dipping radially away from this high area lie a 
series of progressively younger sedimentary rocks, 
including thick Paleozoic dolomites and limestones 
that host most of the state’s caves. 
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     The northern part of Missouri was glaciated  
several times during the Ice Ages, effectively mask-
ing caves that might have been there before glacia-
tion. But there probably were few caves anyway, 
because the surface rocks are Pennsylvanian in age, 
with few caves, even under the best of conditions.
     The bedrock geology is modified by geologic 
structure, including a series of gentle folds, several 
major faults, and persistent jointing. The structure 
map shows a northwest-southeast structural grain.
     Upon this structure-modified bedrock has devel-
oped a landscape of considerable variety, as shown 
in the physiographic map. The most famous part of 
Missouri is probably the Ozarks, a rugged region 
in the southern part of the state where most of the 
caves are found. The area also has a large number 
of world-class springs, which are part of the  
well-developed karst.
     Splattered east-west across southern Missouri 
is a line of ubiquitous structures thought to be 
scars from meteorite impacts. Recently, someone 
suggested that they might be a series of cometary 
impacts such as left by the comet fragments that 
recently hit Jupiter in 1994. Farthest west is the 
Weaubleau-Osceola impact structure. Next is the 
most interesting of these is the Decaturville struc-
ture north of Lebanon, which has igneous rocks at 
the center and a massive disturbed area around it. 
     Another is the Crooked Creek structure in 
Crawford County to the east. They all appear to 

have occurred during the Mississippian period of  
geological time.
                                                                                                                                                
Why is Missouri such a fertile ground for  
cave-making?
     The answer lies in the geologic history of the 
landscape, beginning in the Precambrian Era and 
continuing through the present. This represents a 
time span of nearly two billion years, during which 
volcanic activity waxed and waned, sediments  
accumulated and formed rock formations, tectonic 
activity intermittently raised and lowered the  
region, marine conditions ebbed and flowed, and 
there were several episodes of karstification.
     The key to Missouri’s prolific “cave factory” 
lies in the fact that the limestone host rocks have 
been subjected to solution processes time after 
time, and the current cycle of karst is exploiting the 
weaknesses and false starts that have accumulated  
overtime. In Missouri, the old geologist’s standby, 
(the Law of Superposition), where “The present is 
the key to the past,” can be reshuffled to say, “The 
past is the key to the present.”
     Looking at geologic history period-by-period 
shows how the events of the past set the stage for 
what is happening today.

A Violent Beginning - the Precambrian Era
     The word "Precambrian" to geologists simply 
means, "Everything that happened before the Cam-
brian.” In Missouri, the geologic record reveals a 
long, long time during which volcanic (surface) and 
plutonic (underground) igneous activity prevailed 
in what is now Missouri. The focus of this is in the  
ancient rocks exposed in the hilly region in southeast-
ern Missouri known as the St. Francois Mountains.
     It was a violent time, characterized by explosive 
igneous activity that produced rhyolite porphyries, 
ash-fall tuffs, vent flows, and magmatic activity.  
Igneous rock-making was “the only game in town”; 
there were no sedimentary rocks. All this took place 
in the dim and distant past; age-dating shows the  
igneous rocks to be from 1.4 to 1.7 billion years old.
     Toward the end of this part of geologic history, 
the waning heat of vulcanism produced a swarm of 
basalt dikes and fracture fillings. And the earliest-
known limestones in Missouri began to accumulate 
in quiet basins, harboring the first cryptozoan fossils 
in the Missouri geologic record.
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Is Vulcanospeleology Present in Missouri? 
     Maybe, but if so it is essentially unrecognized. 
There are a few features we have called “tectonic 
caves.” These are small features more akin to open 
fractures than to lava tubes. Are there any “fossil 
lava tubes” in the Missouri igneous terrane? It’s a 
fascinating thought, but highly unlikely. That lava 
tubes might survive a billion years is remote, though 
wouldn’t it be amazing if someday, someone found 
the entrance to a lava tube that had survived intact 
for such an incredibly long time!
     The entire state of Missouri is underlain by igne-
ous and metamorphic rock terranes, but such rocks 
can be seen at the surface only in the St. Francois 
Mountains of southeastern Missouri, and in small 
outliers near Eminence. Deep drilling by min-
ing companies in search of mineral deposits has  
enabled geologists to produce a map of the  
Precambrian “basement” of Missouri, which also 
gives insight into the rock structures and thick-
nesses of the overlying sedimentary rocks.
     What significance does the “basement” have 
on the origin and distribution of caves and karst? 
The answer is complex, but boiled down to its ul-
timate truth, it is the influence of the “structural 
grain” that comes through loud and clear. Looking 
at a structure map. one can readily see a NW-SE  
orientation of faults, fractures and folds. This  
“structural grain” influences the distribution of 
caves, at least to some extent. The most noticeable 
influence is the extremely cavernous area along 
 the central Missouri cave/spring zone.
     Imagine a primeval landscape with volcanic 
cones rising majestically in southeastern Missouri, 
pouring out enormous quantities of extrusive mate-
rial. Then imagine the cooling of magma chambers 
feeding these volcanoes and the beginning of ero-
sion into the deepening world oceans. The setting 
as the Precambrian came to a close, then, was a pri-
meval landscape with no land plants and precious 
little life of any kind, undergoing rapid erosion.

Let’s make Limestone!-the Cambian Period
     Picture a land mass to the north (Canadian 
Shield) shedding sediment into primordial oceans 
oceans covering Missouri. Picture the St. Francois 
Mountains as islands, with erosion off their flanks, 
accumulating in layers at the base of the islands. 
Picture all of what is now Missouri under a shallow 

sea, except for the St. Francois Islands.
     Looking at the geologic column, the first sedi-
ments were sands and gravels, from weathering 
granitic and volcanic rocks. This sediment became 
the Lamotte Sandstone, which laps up on the flanks 
of the knobs that we now see in the Ironton area. 
Today, the Lamotte is a productive groundwater 
aquifer, and has apparently played a prominent role 
in the movement of mineralizing fluids.
     Later in the Cambrian, the sedimentation patterns  
changed; lime muds began to accumulate in large 
quantities, setting the stage for the eventual devel-
opment of the cavernous Bonneterre, Potosi, and 
Eminence formations. At first, these were lime-
stones, but over time they changed into dolomites.
     While the lime was building up in the basins, 
significant quantifies of silicon dioxide (chert) 
built up in the form of what we now call “cryp-
tozoan reefs,” which are widespread and more-
or-less continuous across wide areas of Missouri. 
The chert is primarily fossilized algae, including 
the organisms called stromatolites. Chert derived 
from the weathering of these reefs is the ubiqui-
tous material that forms the gravel bars along most  
Ozark streams.

Looking up in 
Cathedral Cave 
in Onondaga 
Cave State Park 
at Ordovician 
stromatolites. 
(Schaper)
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More Lime, Please! — The Ordovician Period
     Conditions that prevailed in the Cambrian con-
tinued in the Ordovician, only more so. There were 
more reefs, and they extended over broader areas. 
Today they form “marker beds” that geologists use 
in mapping the dolomite formations, which other-
wise are difficult to differentiate because they are so 
similar. Familiar Ordovician formations include the 
Gasconade, Roubidoux, Jefferson City, Cotter, and 
a significant group of non-Ozark formations. Prob-
ably the most cavernous formation in Missouri is 
the Gasconade Dolomite.

Cave-making begins
     At some point, the lime muds became rocks, setting 
the stage for cave-making. Geologists aren’t certain 
exactly when this happened, but deep lead min-
ing has shown us a remarkable history of solution,  
brecciation, and mineralization in the Bonneterre 
Formation. Looking at mine maps, one can almost 
imagine the outlines of some ancient cave passage. 

Lead mining began in the Missouri Ozarks as early 
as 1720, and has continued to this day. Early on, the 
deposits were at or near the surface, but these easy-
to-find, easy-to-mine lodes were quickly mined out 
and miners drilled ever deeper to find ore bodies. 
Mining today is 1,000-1,200 feet down, where ore 
minerals seem to have accumulated in the openings 
created by algal reefs and breccia.
     Looking at this breccia—which looks like break-
down in a cave—one gets the impression that caves 
and cave collapses formed the open space that later 
filled with minerals. Maps of the deep mines sug-
gest that there may once have been caves where 
now there are rich deposits of lead, zinc, copper 
and silver. In fact, it is not uncommon in some of 
the mines, to encounter giant “geodes” that are in 
fact crystal-lined caves. One of the most famous of 
these was Crystal Cave in Joplin, which had calcite 
crystals 2 or more feet long. Operated as a tourist  
attraction while the Joplin District was being mined, 
it is now filled with water.
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Aragonite crystals growing in Crystal Cave demonstrating 
how some caves were actually geodes. (Young)

Give it a Rest! — The Silurian-Devonian Periods
     Karst-wise, nothing much happened in Missouri  
— relatively speaking — while Siluro-Devonian 
time passed. Presumably the carbonate rocks laid 
down in the Cambro-Ordovician were slowly  
being changed to dolomites. How could this  
happen? Recrystallization in the presence of sea 
water — which has plenty of magnesium — can 
change lime-stone into magnesian limestone, or 
dolomite.

Lime, lime everywhere — The Mississippian 
Period
     The Mississippian Period saw the accumulation 
under shallow marine conditions of large volumes  
of lime, that later became limestone. The conditions 
were not uniform throughout Missouri, so conse-
quently the rocks of the Mississippian vary widely 
throughout the state, complicating the geologic  
column and giving heartburn to stratigraphers.
     For cavers, though, the Mississippian was 
immensely important. Beds of the Burlington– 
Keokuk Limestone were laid down over wide  
areas, especially in what is known as the Springfield 
Plateau of southwestern Missouri, the Columbia-
Boone County area, and in northeastern Missouri. 
These areas would later become highly cavernous.
At some time post-Mississippian and pre-Penn-
sylvanian, extensive karst developed on Cambro- 
Ordovician and even Mississippian rocks, on 
a landscape that formed in one of the erosion  
intervals that characterize geologic history in the 
Midwest. The sinkholes and subsurface karst that 
developed eventually was drowned by rising sea 
levels, and sand and mud filled the sinkholes. The 
resulting “filled sinks” are now a prominent part 
of Missouri’s paleokarst, which has enormous eco-
nomic significance as well as environmental im-
pact.
     The old sinkholes were partly filled by sand, 
then with clay that later became what geologists 
call “fire clay.” This material has been mined  
for many years and used for making refractory  
products, such as bricks that are used to line  
furnaces and boilers and build rocket launching 
pads at Cape Canaveral. Today the central Missouri 
area where the paleokarst is most prominent is 
pockmarked by clay pits that are left behind when 
the fire clay is mined.

     Were there caves beneath the sinkhole plains? 
Most definitely. In a few places, one can see the  
paleokarst connected to underlying caves, as at  
Cave Hill Cave near Bay, Missouri. Recently, an  
old clay pit collapsed into an underlying cave system  
that may have developed in Mississippian time.

Fill those sinks, dump that coal! —  
The Pennsylvanian
     Following the Mississippian with its interval of 
karstification, the Pennsylvanian was an unsettled 
time when conditions alternated in a cyclic manner 
from shallow marine to low surface and back to  
marine again. It was a time of widespread 
swamps — perhaps not unlike southern Florida  
today — in which accumulated large quantities of 
biomass that later became coal deposits.
     Conditions like these were widespread around 
the globe, resulting in some of the world’s greatest 
coal deposits. Named for the state of Pennsylvania,  
which has extensive deposits of both hard coal  
(anthracite) and soft coal (bituminous), the accumu-
lations of sediment were not entirely coal, but alter-
nated in series of thin beds called cyclothems, that  
included coal, shale, sandstone, and thin limestone.
     In Missouri, sedimentary deposits of Pennsylva-
nian age once covered most of the state, except for 
the St. Francois Mountains, but now the primary 
outcrop areas are in northern and western Missouri.
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	 Easily	seen	here	in	the	Owensville	Jefferson	City	dolomite	Quarry	are	Pennsylvanian	clays	filling	an	
     old sink structure. (Slais)

    The Pennsylvanian is interesting to cavers  
primarily because of the paleokarst deposits it left  
behind. When the karst topography developed on 
Mississippian and older rocks, the sinkholes thus 
created were flooded rather quickly by Pennsyl-
vanian seas, and into the sinkholes were dumped 
clays, sand, and silt. Whatever caves were there, 
were also plugged, leaving a buried karst for later 
rediscovery.

Setting the stage — The Mesozoic Era
     For the entire Mesozoic Era, only the Creta-
ceous has deposits in Missouri. That means that for  
the most part, what is now Missouri was undergo-
ing erosion. The old Precambrian mountains were 
being eroded into mere knobs, and stream systems  
leveled nearly everything else into a uniform,  
featureless plain.
     That was happening on the surface. Meanwhile, 
groundwater was working on the subsurface lime-
stone and dolomite, presumably making caves, or 
at least setting the stage for cave-making.

     The Cretaceous deposits consist of sands and 
silts, generally confined to the Bootheel region of 
extreme southeastern Missouri. Certain highly-
colored clays and sinkhole deposits are thought 
to be of Cretaceous age as well. If Missouri was 
un¬dergoing erosion during the Mesozoic, one 
might expect that dinosaurs roamed the primeval 
landscape in droves, a la Jurassic Park. However,  
if that was the case, they left few traces. The 
only dinosaur found thus far in Missouri was a  
Hadrosaur, found in a graben in southeastern  
Missouri, and thought to be of Cretaceous age.

Building and operating a Cave Factory —  
The Cenozoic Era
    Hundreds of millions of years of geologic  
activity build to a stunning climax in the Cenozoic. 
Remember the lime muds of the Mississippian, the 
thick dolomites of the Ordovician and Cambrian, 
and the occasional erosion intervals of the geologic 
past. These are the stuff of caves.
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     As caves were started—and undoubtedly some-
times finished—in earlier episodes of cave-making, 
they were submerged by seas and covered with 
sediment. Then, during the Cenozoic, many of 
these old systems must have been reactivated. How 
else can one explain the deep springs and integrat-
ed systems of the Ozarks today? Picture buried 
ancient karst, lying beneath a peneplain, suddenly 
rejuvenated by uplift that caused streams to begin 
downcutting anew, and groundwater to become  
reinvigorated by relief, to go back into the old cave 
systems and root out the clay filling.
     Then picture the Ice Ages, bringing huge sheets 
of ice down from the North, to overwhelm the 
landscape and drive the animal population farther 
south. Picture open pits into which Ice Age animals  
would fall or be thrown by early people, to be  
preserved until rediscovery by modern cavers.
     Picture the ice melting, great meltwater streams 
carving new valleys and channels, leaving behind 
fluvial deposits, from which winds picked up the 
dust and deposited thick blankets of bess on the 
hillsides and uplands.
     Big springs, having rediscovered ancient caves 
deep beneath the surface, begin operating; the great 
Cave Factory starts production.
       Today is probably the greatest era of cave-making  
in the history of Missouri, simply because it 
builds on the events of the past that have set the 
stage, provided the raw materials, and laid out the  
blueprints for cave-making. Big Spring in Carter 
County, for example, gets its water from 40 miles 
away, as the crow flies. What kind of giant cave  
system must lie between the disappearance of dye 
and the resurgence of karst water 40 straight-line 
miles away? This is something yet to be discov-
ered, something for future cavers to find. Missouri 
is nowhere near peaked out in numbers of caves 
and potential discoveries to be made.

Characteristics of Missouri Karst—Where is it?
     Missouri has a LOT of karst; most of it is in 
the southern part of the state, which has extensive  
dolomite and limestone formations, attaining thick- 
nesses of perhaps 1,500 feet or more. But because 
of relatively low relief, only the upper part has  
accessible caves. Missouri’s deepest cave—Marvel  
Cave near Branson—is less than 400 feet from its 
sinkhole entrance atop a ridge to the sump of the 

cave stream.
      The karst map shows areas which have little  
cavernous limestone (called non-carbonate areas)  
in most of northern Missouri, west-central  
Missouri, and the rich alluvial plains of the Bootheel,  
in southeastern Missouri. The other area with no 
cave is the igneous terrane of the St. Francois 
Mountains, in the southeast-central part of the state.
     While there are extensive areas underlain by  
carbonate rocks, the karst developed on this terrane 
is far from uniform. Large areas of surface karst 
with sinkholes, swallow holes, losing streams, 
and many caves occur in several parts of the state.  
Perhaps the largest continuous surface karst is 
in south-central Missouri, which also has large 
springs and many losing streams.
     Missouri’s most intense surface karst also 
holds the largest concentration of big caves – the  
Perryville Karst south of St. Louis, north of Cape 
Girardeau.
     Sometimes, the surface karst is very subtle 
or masked entirely by surficial material, while in 
other areas it intense, exciting, and very evident. 
The recognition of karst is extremely important in 
making the right choices in questions involving  
sitting of waste-disposal facilities, industrial  
developments, and housing.

How Many Caves Are There?
     Cataloging caves has been a Missouri thing for 
50-some years, beginning with a cave list begun 
by Willard Farrar, a geologist with the Missouri  
Geological Survey. Farrar died in World War II, 
leaving his list of some 200 caves for J Harlen Bretz 
to add to. Bretz increased the number to 437, and 
then the Missouri Speleological Survey took over. 
Formed by three NSS members in 1956, the MSS 
has always had a strong urge to compile cave infor-
mation. Remarkably, the rate of cave discovery has 
held fairly constant over the years. Since 1997, an 
average of 133 new caves a year have been added 
to the list, which now totals more than 7,000.

LET’S GET SPECIFIC
Perryville Karst     
     Missouri’s premier karst/cave region has to be 
the Perryville Karst, with over 640 caves in one 
county, plus more than 7,000 sinkholes, uncounted 
sinking streams, resurgences, springs, and other 
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Crevice Cave is still being explored by SEMO Grotto. It is the longest 
known Missouri cave. (MSS)

fascinating features.
     The Perryville Karst is also perhaps Missouri’s 
youngest karst, developed on the Plattin-Joachim 
outcrop area. The surface karst is intense sinkholes, 
with karst water resurgences/springs on the eastern  
(downdip) side, toward the Mississippi River.  
Unfortunately, the karst is plagued by contamina-
tion associated with human activity. Agriculture 
is the primary industry, but the town of Perryville  
continues to grow and to attract new economic 
activity,  especially associated with 1-55, which 
passes just west of the karst. In the early 60s, when 
1-55 alignment was on the table, the Missouri  
Geological Survey successfully argued that the 
highway should avoid the karst,  
so realignment placed the road 
on the western fringe. Never-
theless, during construction  
at least one cave was  encoun-
tered, a sandstone cave in the  
St. Peter formation. It was 
opened, then filled.
  The state’s largest and  
longest caves are found in the 
Perryville Karst, including 
Crevice Cave at 28.2 miles, 
plus three others more than 
10 miles long. None of these 
caves — while mapped — may  
be considered completely  
explored. Caves so large have  
a high potential for new  
discoveries. The tantalizing  
possibility of linking some of the 
big systems together remains, 
but geologic structure suggests  
otherwise. And, there remain 
exciting possibilities for finding 
other large caves; by no means 
have all of the caves beneath the 
Perryville Karst been found.  
     What are the caves like? For 
the most part, they are shallow 
karst drainage systems, wet, 
and subject to flash flooding. In 
the larger systems, passages of  
different ages may cross each 
other, with occasional break-
down linkages. There may be 

domes 100 feet or more in height, connecting the 
cave passages with surface sinkholes. There are 
many small pit caves that have little explorable 
passage, but some connect with the mega-caves, 
giving multiple entrances.
     Some caves are well decorated, while others 
are almost completely devoid of speleothems. 
Paleontology is an important resource. Berome 
Moore Cave has a Cat Track Passage; teeth of 
Sabre Tooth Tiger have been found, along with 
Pleistocene mastodon fossils. In pattern, the caves 
of the Perryville Karst tend to be stream-drainage  
oriented, exhibiting a sort of dendritic pattern  
rather than networks or uniform, single-passage 
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Cat track from Berome Moore Cave – (Beard)

systems. Breakdown is common, sometimes  
spectacular. Speleothems are primarily calcite, but 
in places there are gypsum accumulations.

Springfield Plateau
     In southwestern Missouri, the Springfield  
Plateau and its associated escarpment hosts hun-
dreds of caves, most of which are in Mississip-
pian limestone, especially the Burlington–Keokuk 
Limestone. The caves are thought to be relatively 
young (as compared to those of the Salem Plateau). 
Sinkholes, sinking streams, caves, springs and  
resurgences abound. While the caves are not as 
large nor as numerous as those of the Perryville 
Karst, they are nevertheless impressive and full of 
potential.
     The rapidly-growing city of Springfield and 
the phenomenon known as Branson pose an over-
whelming threat to the karst. Development is rife 
and nearly out of control. Modern technology  
enables landscape changes once thought impos-
sible, but now routine. Springfield has a sinkhole  
ordinance, but in spite of attempts to rein in  
development, the karst as we know it is rapidly  
disappearing and/or becoming off-limits.
     There are few bright spots in the future of the 
Springfield Plateau Karst, but one of them may be 
the simple fact that it is home to the Ozark Cave-
fish, an endangered species. Usually, having an 
endangered species is considered a threat by the 
general public, but in this case, the approach taken 
was to convince local residents that cavefish are an 
indicator of high groundwater quality, worthy of 
being protected. And it seems to be working.
     Springfield Plateau caves are usually wet and 
muddy, but the unpleasant part is offset by the 
sometimes spectacular speleothems. In many 
cases, stalactites and stalagmites have a sparkling 
quality caused by crystal faces in the calcite. There 
is little to no gypsum.
     Passage outlines tend to be fairly simple, except  
for the longer caves, and vary from formation to 
formation. The Mississippian Burlington Lime-
stone is the primary cave-forming unit, hosting 
many caves.

Salem Plateau
     Missouri’s most fascinating caves are those 
of the deep Ozarks of the Salem Plateau, which 

are arguably the oldest and frequently the most  
spectacular caves in the state. These are the caves 
that sparked J Harlen Bretz’s theories of speleo-
genesis, and it is in these caves that the idea of a 
“cave factory” finds its highest expression.
     The caves are in extensive dolomites of the 
Cambro-Ordovician. The Gasconade Dolomite 
probably has more recorded caves than any other 
single formation. And the Eminence Dolomite also 
has extensive caves and very large springs.
     Missouri has few vertical caves, but the Salem 
Plateau has the deepest caves and the greatest po-
tential for future discoveries. Part of this is because 
the dolomites are similar lithologically and the 
separations between units are not distinct; that is, 
caves may penetrate several rock formations.
     In the Salem Plateau more than anywhere else, 
the caves are a “work in progress.” Groundwater 
is actively excavating caves at rates likely greater 
than any other time in geologic history, because all 
of the karst activity of some 500 million years is 
open for current karst processes. And in fact many 
of the cave-spring systems are doing just that.
    The Salem Plateau has several intense concen-
trations of caves, such as Pulaski-Phelps counties, 
the Current River/Shannon County, and the north-
central Ozarks centering on Camden County. The 
caves are essentially similar — very wet and very 
muddy. The mud tends to be red clay of the type 
Bretz wrote so much about — unctuous, and totally 
without grit. It is truly a laundromat’s worst night-
mare!
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 Karst Regions of Missouri:

1. Perryville Karst
2. Springfield Plateau
3. Salem Plateau
4. Mark Twain (Hannibal) Karst
5. Fringe - St. Louis (Ste. Geneveve) Karst 
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Lagering Room in Cherokee Cave used by Lemp Brewery 
(Hancock)

     The caves are perhaps less vulnerable to flash 
flooding than those of the Perryville Karst, but 
there is nevertheless high risk.
     Sinkholes are present in large numbers, but 
generally not as spectacular as in other areas. The 
reason is because the surface karst is masked by  
residual soils and the presence of formations such 
as the Roubidoux, which is frequently thought of as 
sandstone, even though it has about 80% dolomite.
     Paleontology is an important attribute of many 
Ozark caves. Some of them have been open for  
astonishingly long times, accumulating bones of 
animals that lived during the ice ages. Peccary, 
ground sloth, mastodon and mammoth, tapir, at-
tic fox and hare, giant armadillos, bear, great cats, 
and strange animals like the stagmoose owe part of 
their reality for us to the fact that their bones have 
been found in caves.

Mark Twain Karst
     Perhaps Missouri’s most unusual caving region 
centers around Hannibal in northeastern Missouri, 
Mark Twain’s birthplace. It is unusual because the 
trademark caves occur in the Louisiana Limestone, 
a highly-jointed rock that produces maze caves. 
The formation is usually no more than 40 feet 
thick, bounded top and bottom by non-cavernous 
units (shales). There are also caves in other forma-
tions, especially the Burlington Limestone, but the 
Louisiana Limestone caves are unique.
     The signature cave is Mark Twain Cave at  
Hannibal, the one in which Tom Sawyer and Becky 
Thatcher became lost. Nearby is Cameron Cave, 
which is the larger of the two. In fact the two 
may have once been one cave system, with valley  
downcutting separated them into two systems.
     Caves in the Louisiana Limestone are considered 
to be true phreatic systems; they show little vadose 
modification, and contain fill to various levels. The 
caves date from a time when groundwater saturated  
the entire region, and were not exposed to air  
until relatively recent downcutting exposed cave 
entrances and drained water from them.
     Speleothems are quite rare, generally confined 
to areas near entrances and/or near the outside.  
Paleontology does not appear to be significant.
     The Mark Twain Karst was the site of one of 
Missouri’s most tragic cave disasters. In the early 
1970s, the highway department was building a new 

road through southern Hannibal that cut through 
a thick geologic section, including the Louisiana 
Limestone. Three young boys disappeared one 
day, having been last seen in the construction zone 
where several cave openings had been exposed 
by blasting and digging. A massive search be-
gan, that included all of the known caves, the new  
systems exposed by highway construction, and  
extensive un-derground limestone mines, also in 
the area. The caving community was prominent in 
the search, but no trace was ever found of the three 
boys. Some believe their bodies are somewhere 
beneath the roadway, covered by rockfalls gener-
ated by blasting that weakened the rock layers to 
the point of collapse.

Karst on the Fringes
     Missouri has caves in 78 of 114 counties and 
the City of St. Louis. There are several fringe areas 
that do not fit into an identifiable karst complex. 
Caves beneath the City of St. Louis provide a good 
example. Some 200 years ago, when St. Louis 
was first settled, there was intense karst and many 
caves. The early settlers included German brewers 
who took advantage of the caves to store beer. In 
so doing, the caves were extensively modified and 
many passages received brick linings, so that today 
it is difficult to tell what is natural cave and what 
has been modified into cellars.
     In the 1800s several caves were used as  
underground beer gardens where St. Louis resi-
dents found respite from the summer heat in those 
days before air-conditioning. Cherokee Cave was 
one famous St. Louis cave that went through  
several phases in its history. First, it was a brewery 
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cave, then it was opened to the public as a show 
cave, and during that time, bones were found,  
leading George Gaylord Simpson of the American  
Museum of Natural History in New York, to write 
his fa¬mous paper, “Bones in the Brewery,” which 
was about Pleistocene bones he found in the cave.
     Today the St. Louis karst is almost complete-
ly obliterated by urbanization, except in a place 
called Jefferson Barracks County Park, in the 
southern part of the city, where the karst remains 
very visible, though heavily modified. In another 
part of the area is Jefferson Barracks National 
Cemetery, which is developed in an intense karst 

region, with the crosses — row on row — extend-
ing across sinkholes. This is the resting place for 
one of Missouri’s best-known cavers, Gregory L. 
“Tex” Yokurn, whose remains are interred in part 
of the karst he loved so well.
     It is difficult to write about the St. Louis Karst 
without becoming discouraged because of the  
rampaging urbanization that is rapidly obliterating 
all traces of it. A similar fate seems to await other 
prominent Missouri karst areas, including that of 
Springfield, the Branson area, Columbia, Lake of 
the Ozarks, and other places once pristine, now  
endangered.
     There are a few small caves in Pennsylvanian  
strata in the Kansas City area, that are frequently  
confused in the public mind with underground  
limestone mines, of which there are many in  
the greater Kansas City area. Called “The  
Underground,” many of these extensive mines  
have been developed for secondary uses, including  
offices, manufacturing plants, warehouses, and 
even Foreign Trade Zones. These are not to be 
confused with small natural caves that occur in 
thin Pennsylvanian limestones that are based and 
capped by impermeable shales. One of these has 
achieved a measure of fame by being part of a park 
where the Santa Fe Trail is said to have started. 
Called Cave Spring, it stretches the definition of a 
cave, yet it has a strong historical tie to the region.
     There are a few small limestone caves in Precam-
brian igneous rocks in Missouri, that we sometimes 
call tectonic caves, because they appear to result 
from some sort of tectonic activity, such as fault-
ing anointing. Many of the igneous rocks — though 
unimaginably old—still have a fresh look to them; 
wouldn’t it be amazing if someday, someone found 
the entrance to an ancient lava tube? Vulcanospel-
eology would really LIVE!!!
     Sandstone caves are another fringe feature that 
are surprisingly common in Missouri. The quintes-
sential sandstone cave is Graham Cave, in Graham  
Cave State Park, in central Missouri east of  
Columbia. Here, human inhabitation dates back 
some 8,000 years, beneath a majestic sandstone 
archway entrance. Did early humans hunt mast-
odons and mammoths from this base, using the 
cave for shelter? Probably. other evidence shows 
that man and mastodon were contemporaneous.

Ladder and built passage into Cherokee Cave. (Kessler)
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     Numerous sandstone caves are found in the 
outcrop belt of the St. Peter Sandstone, which 
arcs around the northern and eastern fringes of 
the Ozarks. Large, apparent cave openings in the 
vi¬cinity of Pacific, Missouri, though, are sand-
stone mines rather than natural caves. Sand mined 
here and elsewhere along the outcrop belt was used 
for making glass as well as for other purposes, and 
is still being mined today.

     In western Missouri, there are sizable num-
bers of sandstone caves found in Pennsylvanian 
sandstones in places where there are no other 
caves. These are universally shelter-type caves, 
but they are significant because some of them are 
archaeo¬logical sites, and they sometimes have 
pseudokarst features that make them worth rec-
ognizing and studying. Exploration, though, is not 
one of their attributes.

Looking at the Caves
     Generally speaking, Missouri caves are wet and 
muddy, they are mostly horizontal, and they are 
well decorated with speleothems that are primar-
ily calcite. The largest percentage of caves are in 
dolomite, followed by limestone, then sandstone 
and igneous rocks. Beyond these simple general-
izations, there is wide variety in Missouri caves.
     Currently, Missouri’s longest cave is Crevice 
Cave, in southeastern Missouri’s Perry County. 
That county also has most of the other top 10 long 
caves. There may indeed be caves elsewhere in the 
state that will challenge Perry County’s lead, but 

they haven’t been mapped yet. The state’s deepest 
cave is Marvel Cave near Branson, which utilizes 
a geologic section from the Mississippian Burling-
ton Limestone through Ordovician formations into 
the Jefferson City-Cotter Dolomites.
     There is a wide variety in floor plans. In the  
Perryville Karst, caves tend to be long under-
ground stream systems, with karst water inflow 
on the sinkhole-pocked uplands, and flow through 
channels to resurgences at lower elevations along 
stream valleys. There seems to be a progression in 
age of passages, with older ones at higher levels, 
younger tunnels below, sometimes with breakdown 
linkages where passages overlie one another. Maps 
of large caves in the Perryvile Karst sometimes  
resemble jumbled spaghetti.
     The caves of the Salem Plateau region are  
almost totally in dolomite, with a long and complex  
geologic history. They, more than caves anywhere 
else in the state, gave rise to Bretz’s theories of  
speleogenesis. Looking at the big Salem Plateau 
caves and the world-class springs, one can easily 
be persuaded that Bretz had the right idea.
      The best way to understand Ozark caves is 
to consider them a work in progress. For example, 
Welch Spring Cave in Shannon County is both a 
giant spring, and a large cave. The 40-foot deep 
rise pool of the spring is back inside the cave, and 
the cave passages show what transpired as the  
system developed. Red clay fill, complex speleogens,  
and passage morphology all document a long  
development process which is still underway.
     A lot of the Ozark caves have large trunk or  
borehole passages, connected to the outside by 
small stream drainages, suggesting that they  
developed large passages first, perhaps under  
phreatic conditions, and the entrance passages 
came much later. Thus, in many situations, one 
can explore a wet, grungy stream passage with 
the hope of making big discoveries, knowing that 
small drains are the key to large systems through-
out the Ozarks.

Graham Cave in Graham Cave State Park used by native 
Americans some 8,000 years ago. (Slais)
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WHITHER MISSOURI 
SPELEOGENESIS?

     
by Jo Schaper

        Every caver thinks they know the basics of 
speleogenesis. In the United States, much speleo-
genetic theory is based on the well-studied Green 
River karst around Bowling Green, Kentucky – and 
yes this is very much classic limestone cave devel-
opment, with the local stream being the base level,  
and karst development for the most part above 
that level, as explained by Dr. Art Palmer with  
geochemistry from the work of Dr. William White. 
      Other well-studied landscapes are the gypsum/
sulfuric acid deep development of the Guadalupe 
Mountain region, and a similar sulfuric acid/con-
ventional system, presumed for South Dakota, the 
work of Carol Hill and southwest investigators, as 
well as the mixed limestone/marble/lava systems 
of the Pacific Northwest, the sub-Arctic to Arctic 
Alaskan karst of the Tongass, and the deep pit de-
velopment of TAG, tilted layer caves of the Smoky 
and Appalachian Mountains – each region has its 
unique characteristics. 
       What about the Missouri Ozarks?  Our geo-
logical history plays as important a part in our cave 
development as anywhere else, resulting in some 
surprising aspects to caves that are currently only 
partially understood.

Missouri Geological History in a Nutshell.
      The earliest record we have of rocks are deep 
igneous mixed with a few metamorphic regions 
dated to approximately 1.7 billion years. These 
rocks are at depth, and only known from drilling 
cores.  Beginning about 1.45 billion years ago, the 
Ozark region was at the edge of the continent, and 
tectonically active. The best estimates say that up 
to 8000 feet of mostly light, silica-rich rocks of 

granite and rhyolite were laid down in an explosive 
landscape not unlike modern day Yellowstone. 
  Unlike most continental edges, with a defined 
subduction zone, and folded or angled mountains, 
the Ozarks underwent numerous years of hot 
springs, geysers and sticky explosive landscape of 
calderas interrupted by periods of quiet, cooling 
and even oceanic inundation, until only the highest 
points remained consistently above water. Major 
periods of activity occurred at 1.4 billion, 1.2 billion  
and 1.1 billion years with a final flourish involving 
mafic intrusions around 900 million years. 
      This last period of tectonic activity is supposed to 
have also involved the creation of the New Madrid  
fault as the remains of a failed rift zone at depth. 
      For the next 400 million years nothing hap-
pened. Well, if anything happened it left no trace; 
there are roads approximately 100 miles southeast 
of the convention site where the last volcanic ash-
fall or flow butts up against the initial erosional 
surface within the gap of a man’s hand. From about 
600 million years ago, when the first remaing to 
340 million years, what would become Missouri 
engaged in the dance of the plates, the lowstands 
and highstands of the Paleozoic seas, laying down 
between 2400 and 3600 feet of sandstones, carbon-
ates and shales, interrupted by periods of erosion, 
paleo-karstification, Ozark uplift, subsidence and 
faulting, including a few (very few) incidents of 
igneous reactivation and mafic intrusion of dikes 
and diatremes. 
       Although the Ozarks were not majorly deformed  
by the Pennsylvanian plate activity which crum-
pled the near shore deposits of middle and northern 
Arkansas, economic geologists interested in the 
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field are mostly in Mississippian limestone (the 
Joachim dolomite of Perry County being a noted 
exception in the Perryville region) and the Salem 
area is dolomite/sandstone in lithology.  (“Spring-
field” includes the Burlington and Crystal escarp-
ment Mississippian edge surrounding the Ozarks, 
reaching as high as Boone County, and then trend-
ing southeast to Jefferson and Ste. Genevieve 
counties.)
     Dom’s research referenced Art Palmer’s world 
cave classification system, noting that three areas 
of Missouri consisted primarily of branchwork 
and rudimentary cave systems, (Perryville, Salem, 
Springfield) regardless of lithology, with branch-
work development being the case 84.4, 83.4 and 
71.7% respectively and rudimentary at 14.8, 10.3 
and 16.5%. Hannibal passage, as anyone who has 
ever held string for Tom Sawyer knows, is primar-
ily network mazes (the 3 longest caves at 81.2%), 
with 13.1% branchwork and 4.9% rudimentary. 
Caves were looked at in 17 counties. Eighty-nine 
counties in the state contain caves, including those 
outside the cave regions, but Dom considered a 
county with only a cave or two not suitable for  
statistical purposes. 
      
Groundwater recharge holds clues to cave for-
mation: or does it? 
    Branchwork or not, an argument could be made 
that the dolomite caves of the Ozark Plateau are a 
special case. Caves on the Ozark Plateau are more 
often than not dolomite; initial sea-laid limestone, 
sandstone and shales having been converted to  
dolomite and chert.  Dolomite dissolves differently 
in mildly acidic water than limestone, more often 
resulting in the iron-rich insoluble red residue clay 
than more biologically active brown muds.    
     In Missouri, groundwater recharge and spring 
supply systems sometimes flow beneath sur-
face streams (traces by Aley, Vandike and others) 
emerging in entirely different watersheds. This 
complexity of ancient karst conduits has led some 
to modify, if not reject the usual speleogenesis 
models. A number of thoughtful papers are those 
by Neil Elfrink, of the Missouri Geological Survey. 
(http://www.researchgate.net/profile/Neil_Elfrink/
publications). These papers involve hydraulic pres-
sure at depth connected to New Madrid movement 
causing water to move up under pressure, between 

Mississippi Valley Type lead-zinc deposits have 
obtained evidence that hot, acidic and saline water 
was pushed northward at depth into the limestone/
carbonate reefs of southern Missouri, causing the 
limestone to become dolomite, the reefs to chertify, 
and the lead/zinc minerals to be left behind as the 
hot water cooled and then retreated. 
     Pennsylvanian rock was laid down over much 
of northern Missouri, with a thinner layer over the 
tops of the Salem and Springfield plateaus. Much 
of the latter has since been eroded away, as has a 
fair amount of Mississippian limestone, with pa-
leokarst being the greatest expression of Penn-
sylvanian cyclothem deposits. After the Pennsyl-
vanian, only the river valleys and low flat area of 
the Bootheel and surrounding counties picked up  
modest Mesozoic deposits, mostly clay, gravel and 
unconsolidated swamp deposits. With the excep-
tion of the Lincoln Hills and the area just the west 
of the proto-Mississippi, nearly all of Missouri 
north of the Missouri River were glaciated at least 
twice; the older glaciation pushing the Missouri 
River into its current channel, and burying most of 
local topography. 
     The 100 mile area with 50 miles north and south 
of the Missouri collected glacial loess, and was 
most affected with karst formed by glacial outwash: 
large cave entrances, promising borehole, only to 
choke in clay fill only a few feet inside and depos-
its of glacial gravel with minerals from Michigan 
and Wisconsin in some valleys, plus the winding 
oxbow of Creve Coeur Lake show evidence of this 
outwash area. 

Missouri speleogenesis work since 1997 
      Missouri karst can be roughly divided into 4  
regional types:  Hannibal, Perryville, Springfield 
and Salem. A study by Joseph Dom, published 
in 2003 in the Journal of Cave and Karst Studies, 
(Volume 65: https://caves.org/pub/journal/), exam-
ined the shapes and distribution of 633 represen-
tative Missouri caves, and concluded what cavers 
had generally known: that “The morphology of 
solution caves differs from region to region based 
on the recharge mechanisms and the dominant type 
of porosity, and the origin of Missouri’s caves was 
likely driven by point-source recharge that flowed 
along bedding plane partings.”
     The caves of Hannibal, Perryville and Spring-
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The effect of phreatic water on karst development is still 
under investigation. (Schaper)

the low porosity dolomites and thin but highly pres-
sured sandy and sandstone layers, carving karst as 
they ascend. He calls this process hypogean spe-
leogenesis, or transverse speleogenesis, in contrast 
to the usual downward directional model. These 
abstracts are freely available and you are directed 
there for details. 
      Karst development in the springs region is  
ongoing at a frenetic pace, as tons of limestone and 
dolostone are removed every day, by a combina-
tion of solution, corrosion and removal by active 
streams. Unlike the powdery, high calcium lime-
stones of the Hannibal region, where chemical  
solution once resulted in gently rounded cave walls, 
solution in dolomite is not microscopic; instead, 
water acting on the calcium dislodges chunks of 
dolomite sand along with the dissolved solids. 
      Four factors affect speleogenesis in the Ozarks: 
the regional tilt of relatively tight, flat bedded  
layers,  the sandstone/dolostone contact zone, almost  
constant small movements on the New Madrid 
Zone, punctuated by major earthquake events, and 
a temperate climate.

     A number of as yet unexplained anomalies  
occur in dolomite caves, not only ‘sandwiches’ of 
dissolved clay as far back as one can poke a stick 
bounded above and below with unaffected dolo-
mite, but also places known to the author where 
an uninterrupted dolomite layer suddenly goes to 
clay, and back again as you trace the layer around 
the room. What causes this? 

Looking at springs; thinking about caves
     Unlike in Bretz’ day, first hand examination of 
spring supply passage in Missouri is now available, 
but few geologists have been amongst the divers 
looking at the actual walls and breakdown, with 
most still relying on diver video. How the large  
dolomite spring passages formed is still a question 
of contention. After viewing video from a number  
of Missouri’s large spring divable systems,  
Orndorff, Weary and Sebela (Missouri Speleology, 
2002) say that the sandstone/dolostone contact is 
one conduit easily opened to form large passage. 
The idea is that the sandstone (even something like 
the Gunter member of the Eminence) acts to create  
a confined aquifer as the Davis Shale and the Derby 
Doe Run does above the lower, saline, St. Francois 
aquifer.
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    People on wells in Missouri have a slight is-
sue with this: generally speaking, sandstone lay-
ers, where available, are considered aquifers, not 
aquitards. Sandstone may have the opposite effect, 
in essence acting as a constantly sodden rag atop a 
layer of pressed sugar, causing the carbonate rock 
beneath to soften, so that when wet conditions  
occur, water is able to tunnel sideways, opening 
up new passage along the bedding plane. Caves  
generally are formed beneath sandstone, and also 
beneath reef ceilings.                        
       Chert layers, and low porosity cryptozoan reefs 
have the opposite effect. Missouri has only a few 
thick shales, but plenty of chert, chert nodule and 
reef layers. These being primarily silica, and less 
soluble than even dolomite, would cause ground-
water to be directed along their faces. There may 
be a reason that the way to Wonder Caverns lies 
along the path of a knee-stinging chert crawl. 
     In the Joplin area, and to a lesser extent on 
the eastern side of the state, the co-existence of 
paleokarst and the current crop of caves with lead  
deposits have been noted but never been extensive-
ly correlated. Another thesis or dissertation awaits 
some double majoring, cave explorer-mining engi-
neer, willing to spend some time in the rock core 
library in Rolla.                      
        A few Missouri caves exist with a rhyolite 
igneous floor — another natural permeable/ imper-
meable juxtaposition of rock types. This will likely 
never be found to be a big cave maker, but it’s still 
fun to think about. And what about the New Madrid  
and Wabash Valley fault zones? What part do these 
occasional rumbles way down in the ground play 
to keep things all shook  
      In the 1990s, the Missouri Speleological Survey 
began to digitize the cave files, with the aim some-
what easier to compile lists of caves containing a 
certain fauna, occurring in a certain rock layer or 
of a certain local characteristic: for example caves 
in a region with sinkhole entrances, or pit caves, 
or caves exposed where passage was truncated by 
downward cutting streams. 
        Even without lots of new geologic fieldwork, 
much data mining remains to be done of a descrip-
tive nature, something that would lead to more  
speleogenetic hypotheses and a better idea of  
regional karst development.
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Caves and Karst of 
the Northern Salem Plateau 

(Abridged from the original by James E. Vandike
by Jo Schaper with additional Carroll Cave 

information from Dan Lamping)

     The Salem Plateau, largest of three physiographic  
provinces comprising the Ozarks region, covers all 
or parts of about 49 counties.  It occupies an area 
of about 25,000 square miles.The convention area 
covers the northern one-third of the Salem Plateau, 
extending into the Central Missouri karst area to 
the northwest, roughly where the watershed of 
Lake of the Ozarks touches the northwest area of 
the Springfield Plateau through the Lebanon area, 
and eastward to the Meramec basin and the very 
upper Ozark Highlands in Pulaski, into Phelps and 
Texas counties. 
     If only a few words could be used to describe the 
karst characteristics of this area, they would prob-
ably include “numerous, large and varied.”
   To the southeast is big spring country, but this 
northern Ozark border area includes two of Mis-
souri’s eight first magnitude springs: Bennett, 
(165 cfs) Maramec. (155 cfs ranking 3rd and 4th  
respectively, with three second magnitude springs: 
Montauk, (78 cfs)  Hahatonka, (77 cfs), and Boil-
ing Spring in the Gasconade River (70 cfs) nearby, 
and Roubidoux Spring (57 cfs) as the centerpiece of 
Laughlin Park in the midst of convention territory.  
     All of the mega-springs receive much of their re-
charge from the largest losing-stream watersheds in 
the state.  Some of these losing streams channel the 
runoff from areas larger than 100 square miles into 
the subsurface to travel through well-integrated lab-
yrinths of phreatic conduits (water filled cave open-
ings) to emerge at springs as much as 40 miles away.

    Cave divers have been able to penetrate 11,000 
feet into the most well-explored water-filled caves 
that transport groundwater through the large spring 
systems,and several thousand feet into others in 
the region. Most of the conduits currently remain  
inaccessible.  This is due more to the limitations of 
diving technology than to the physical size of the 
openings.  Several thousand air-filled caves, many 
of which are relict pieces of former groundwater 
drainage systems, underlie these rugged hills.
    The distinction of hosting the longest caves goes 
to Perry County in the southeastern Missouri karst 
area. Many of the caves of the Salem Plateau are 
among the largest and most beautiful in the state.
    The Salem Plateau is also the area containing the 
largest of Missouri’s many thousands of sinkholes.  
The sinkholes are important, hydrologically deli-
cate components of the spring systems.  Inventory-
ing the sinkholes of the Salem Plateau is only at its 
beginning stages. 
    Sinkholes can be found in every county in this 
region and far more common in some areas than in 
others.
    The sinkholes in the Salem Plateau mostly com-
monly occupy the upland areas along surface-water 
drainage divides, and are much less common along 
valleys and in valley bottoms.  But like most other 
karst features, there are a few exceptions. There 
are places where sinkholes are developed in flood-
plain settings, and others where substantial surface 
drainage channels end in sinkholes.
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    About one-half of the state’s 6500 known caves 
are found in this region, and five of the Salem  
Plateau counties are in the top ten cave counties.
     Of the northern section of plateau, Pulaski  
County is fourth in the state in cave numbers and 
has about 350 recorded caves. Of these, seven have 
more than one mile of charted passage.
     Crawford, Texas, and Camden counties are 6th, 
9th, and 10th respectively in the state and have 
187, 145, and 145 caves each.  
     Carroll Cave in Camden County contains more 
than 20 miles of mapped passage and is the longest 
cave in the Salem Plateau.
     Piquet Cave in Pulaski County nearly reaches 
the five mile mark, currently having 4.86 miles of 
mapped passage.
     Statistics alone cannot adequately describe a 
cave or karst region. The long caves in this region 
are certainly interesting, but many of the smaller 
caves have geologic and hydrologic features that 
rival the big caves.
     Unless you are impressed only by Carlsbad 
Caverns-sized chambers, your first view of the big 
room in Onondaga Cave in Crawford County will 
be breathtaking and long remembered.  Along with 
Onondaga Cave, several other state and federal 
park caves that have provisions in this region for 
visitors, and which are worth a visit. If you prefer 
speleothems, then you should find a trip through 
Bridal Cave in Camden County near Camdenton 
a satisfying experience. It is one cave where it is 
much easier to find speleothems than bare bedrock. 
     In terms of wild caves, I would be remiss for 
not mentioning Carroll Cave in Camden County.  
Along with being a large, beautiful and interest-
ing cave, its exploration is one of the true success 
stories in Missouri caving. The Carroll Cave fold-
er is one of the thickest in Missouri’s cave files. 
It reads like a “Who’s Who” of Missouri cavers. 
    Off-limits to cavers for a decade, a new phase 
of exploration began in 2002, with the drilling of a 
“backdoor” entrance to the system, bypassing the 
historic entrance.
    Although long locally known organized explo-
ration of the cave didn’t begin until the middle 
1950s. J. Harlen Bretz somehow missed it while 
doing research for his classic book Caves of Mis-
souri in the early 1950s, but by 1955, Carroll Cave 
had caught the attention of a small group of cavers 

who would form the nucleus of the Missouri Spe-
leological Survey (MSS) and continue to gain fame 
in caving circles for the next 40 years.  Names like 
Oz Hawksley, Jerry Vineyard, Jack Reynolds, Bob 
Hansen, Dwight Weaver, Tex Yokum, Jim Helwig, 
Gary Zumwalt, Alberta Zumwalt, David Hoffman, 
and others appear frequently in the Carroll Cave 
literature. They were directly responsible for most 
of the study and exploration of the cave between 
1955 and 1965, which was the heyday of Carroll 
Cave exploration and study.  Readers seeking more 
detail about Carroll Cave than what is offered in 
this article need to go to Chapter 5 (Carroll Cave).
   Carroll Cave is a cave of truly impressive  
dimensions developed in the Gasconade dolomite.  
The 11.25 miles of historically mapped passage 
were reached via the only known entrance along 
Mill Creek near Wet Glaize.  The cave entrance, as 
it appears today, is about 12 feet high and 60 feet 
wide.  It is substantially larger today than it was in 
1955 because the late Charlie Carroll, who owned 
the cave when exploration began, removed large 
amounts of clay fill to allow the cavers easier access.   
     The natural entrance passage of Carroll Cave is 
ponded water, wall-to-wall, for about 1,000 feet.  
It can be entered by wading, but most explorers 
found small boats to be safer and more comfort-
able. Within the first few hundred feet, however, 
are some low ceiling areas that even small boats 
have difficulty navigating if they ride more than 
12 inches above the normal surface of the water. 
Flat-bottomed boats and rafts have proven to be the 
best.
     The first large chamber, called the Mountain 
Room, is reached at the end of a 1,000-foot boat 
ride. The chamber is about 300 feet long, 75 to 
100 feet wide and 80 to 90 feet high. It is one of 
the largest chambers in the cave system and is the 
point where exploration normally begins on foot.
     Carroll Cave would be more enjoyable beyond 
this point if the cave stream flowed on bedrock, or 
was not present at all. If you talk with a hundred 
Carroll Cave explorers, especially those who only 
visited the cave once, most remember the mud 
and water above all the cave’s many features. The  
water and mud that Carroll Cave is so well known 
for makes traveling cold, tiring, and difficult.  
     The passage dimensions are generally large 
and 30-foot passage widths and heights are com-
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mon, but in many places the deep mud that floors 
the passage over-shadows all else. Carroll Cave is 
well noted for its varied and beautiful speleothems.   
     There is much more aragonite present in the cave 
than in almost any other Ozark cave.  Many of the 
nicest speleothems are found along the 7,500 feet 
between the Mountain Room and the Lunch Room, 
including a well decorated side passage known as 
Left Fork (Left Fork is just one of many side pas-
sages that exist along Carroll River Passage.)  Much 
of the flow of Carroll River enters the main trunk 
from  the Left Fork, and the most impressive speleo-
thems are found in the Left Fork’s famous Paradise 
Room Between the Left Fork and the Lunch Room 
are several stream crossings and much deep mud.   
      From the Lunch Room to the T-Junction where 
Thunder River Passage intersects with Carroll Riv-
er Passage is generally spacious passage, but some 
of the worst mud and water that the Carroll River 
Passage has to offer is found along this stretch.  
In one 150-foot stretch, called the Water Barrier,  
the cave stream is ponded and clay has been erod-
ed from beneath a flowstone cap to create 3-to 
4-foot-deep water with two feet of air space. The 
T-Junction marks the intersection of Carroll River 
Passage with upper and lower Thunder River pas-
sages. The T-Junction is about 13,000 feet from 
the cave entrance.  This point is probably the most  
hydrologically interesting part of the cave.
     Upstream Thunder River is the westward contin-
uation of Carroll River Passage.  It continues from 
the T-Junction for a least four miles.  It consists of 
mostly spacious passage that is commonly 20 to 
30 feet wide and of similar height. Mud and water 
is still prevalent. However, the lively cave stream 
flowing through Upper Thunder River never makes 
it to Carroll River Passage between the T-Junction 
and the cave entrance. Instead, its flow is pirated 
northwest by Lower Thunder River Passage. A 
short distance downstream from the T-Junction is 
Thunder Falls where the cave stream has a vertical 
drop of 10 feet into a chamber 15 feet long and 40 
feet wide. The lake that floors the chamber is six 
feet deep.
     Lower Thunder River Passage continues for about 
3.5 miles. It is generally large passage containing 
much water and mud. Two waterfalls, somewhat 
smaller than Thunder Falls, are encountered before 
exploration ends at a lake and siphon. Physical  

exploration beyond this point has not been accom-
plished, but the dye placed into the cave stream 
shows that the water emerges at Toronto Spring 
is about three miles to the northwest of the termi-
nal siphon in Carroll Cave. The spring discharges 
through gravel fill on the north side of Wet Glaize 
Creek, and the spring has an average discharge of 
about 3.3 million gallons per day. Discharge mea-
surements in Thunder River Passage by Helwig 
(1965) shows a cave stream flow of between 0.823 
and 1.375 million gallons per day indicating the vol-
ume of water moving through Carroll Cave. This is 
about one third of the discharge of Toronto Spring. 
     After Mr. Carroll’s death in 1963, cave access  
diminished until his heirs shut down all access in 
the mid 1970s. The cave was off limits for almost  
two decades, until Rick Hines of KCAG grotto 
approached a number of other landowners  above 
the cave about drilling a back entrance to the 
cave. In 2002, exploration, research and docu-
mentation of Carroll resumed under the auspices 
of the Carroll Cave Conservancy (CCC). This 
was made possible by the creation of the CCC  
Entrance, a 118’ deep, 3’ wide artificial shaft which 
intersects the cave  at T Junction. In the first few 
years, trips were frequent with 12-15 trips occur-
ring in an average year. By the end of the first 
decade, trips diminished to about five per year.   
     As of 2015 the cave now has 20.17 miles of 
mapped passage. The most active project with-
in the cave has been the survey, carried out 
by a small group of dedicated mappers. Other 
trips have been for photography, bio invento-
ries, and restoration. A detailed hydrologic study 
of the cave’s recharge area and spring complex 
was carried out by two of the key surveyors. 
     Ha Ha Tonka State Park in Camden County is 
a good example of a wide variety of karst features 
are well represented within a small geographic 
area. Within an area of a few square miles are a 
large (second magnitude) spring, numerous large 
sinkholes, several caves, and a losing stream that 
channels the runoff of several square miles of sur-
face area into the sinkhole entrance of a cave. All 
of these features are hydrologically connected.
     There are dozens of major losing streams in the 
Salem Plateau, all of which are important discrete 
groundwater recharge features.  Some of the losing 
streams provide recharge to a single spring system.  
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Others have somewhat more complex drainage 
characteristics. 
     Dry Auglaize Creek and its major tributary, 
Goodwin Hollow, are losing streams that drain a 
significant part of central Laclede and southern 
Camden counties. Dry Auglaize Creek is tributary 
to Grand Glaize Creek, with a total drainage area 
of about 206 square miles. About 96 percent of it 
(197 square miles), drains into losing stream reach-
es.  Essentially all of Goodwin Hollow’s 72-square 
mile drainage basin is drained by losing stream 
reaches.
     Water tracing has shown that Dry Auglaize 
Creek and Goodwin Hollow provide recharge to at  
least three large springs.  It appears, however,   that 
different parts of Goodwin Hollow and Dry Aug-
laize Creek watersheds provide recharge to differ-
ent springs or different spring combinations.    
     The uppermost part of Goodwin Hollow, for 
example, appears to provide recharge only to Ben-
nett Spring. However, a few miles downstream 
the same drainage supplies water to both Bennett 
Spring and Sweet Blue Spring.  A few miles farther 
north, dye introduced into Dry Auglaize Creek re-
surfaced at both Sweet Blue Spring and Hahatonka 
Spring.  Another few miles north, dye place into a 
sinkhole near the confluence of Goodwin Hollow 
with Dry Auglaize Creek reappeared only at Haha-
tonka Spring.
     Bennett Spring, with an average flow of about 
165 ft/sec. is ranked as Missouri’s third largest 
spring. Sweet Blue and Hahatonka springs are  
considerably smaller, but have average discharg-
es of about 20 ft/sec. and 77 ft/sec, respectively  
(Vandike, 1992).  It is interesting to note that all 
three of these springs are in the Niangua River 
 basin so it appears that essentially all of the water 
lost into the subsurface in Dry Auglaize Creek and 
Goodwin Hollow flows to springs in other surface 
watersheds. 
     Inter-basin transfer of groundwater is quite 
common in the Ozarks and has been well docu-
mented.  Many of the larger springs in the Salem  
Plateau, and an impressive number of small 
springs, receive at least some of their recharge 
from outside of their topographic watershed.    
     Big Spring in Carter County, and Blue Spring 
in Shannon County, are commonly cited examples 
of this.  Big Spring, which rises from the Eminence 

Dolomite a few hundred feet from the Current  
River, actually receives more recharge from the 
Eleven Point River basin than from the Current 
River basin.  Blue Spring near Owls Bend which 
discharges into the Current River, receives much 
of its recharge from Black River tributary, Logan 
Creek.  A less commonly cited but very interesting 
example of inter-basin transfer of groundwater is 
found a bit farther west in the North Fork River 
basin.
     Hydrogeologic work performed in the Salem 
Plateau during the past 30 years has helped to  
answer many questions about groundwater move-
ment in this fascinating karst area. Many ques-
tions, however, remain unanswered and problems 
unsolved.  Young geologists and hydrologists just 
beginning their careers can rest assured that their 
talents can always be used in further refining our 
knowledge of the karst of Salem Plateau.
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Geohydrology of the        
Fort Leonard Wood
Military Reservation

Pulaski County, Missouri
  

by Douglas N. Mugel and John G. Schmacher

     The Fort Leonard Wood Military Reservation 
(FLWMR) is located in south-central Missouri, 
almost entirely within Pulaski County, approxi-
mately 130 mi (miles) southwest of St. Louis.  The 
approximately 61,000-acre FLWMR opened dur-
ing 1941 for the training of combat troops dur-
ing World War II.  The FLWMR was deactivated 
in 1946 at the end of the war, but was re-opened  
during 1956 as a combat troop training center and 
engineering school.   
     Many facilities are concentrated in the north-
central part of the FLWMR. This area contains 
classrooms, barracks,  recreation and shopping  
facilities, and support units.  The remainder of the 
FLWMR contains large tracts of land set aside for 
small-arms firing ranges, grenade ranges, artillery 
ranges, training areas for armored vehicle night 
maneuvers, an Air National Guard cannon and 
strafing range, and heavy equipment training areas.   
During 1995, as part of the Base Realignment 
and Closure Commission (BRAC) the U.S. Army  
initiated the relocation of the U.S. Army Chemical 
and Military Police Schools from Fort McClellan,  
Alabama, to FLWMR.
     During 1980, the U.S. Department of Defense 
(DOD) initiated a comprehensive Installation Res-
toration Program (IRP) to assess and control the 
migration of environmental contaminants that may 

have resulted from past operations or disposal 
practices at DOD facilities. In 1994, the FLWMR  
Directorate of Public Works, Environmental Divi-
sion (DPWED), requested support from the U.S. 
Geological Survey (USGS) in a regional geohy-
drologic and water-quality assessment and inves-
tigation of selected landfills and other potential  
contaminant sources at the FLWMR. The results of 
the study were reported in Imes and others (1996), 
which also incorporated the results of a separate 
USGS study (Harrison and others, 1996) to map 
the geology of the FLWMR, focusing on bedrock 
fractures and faults. From 1995 to 1998, geohydro-
logic and water-quality assessments were conduct-
ed by the USGS at 12 potential contaminant sites 
at the FLWMR (Shumacher and Imes, 2000). Since 
then, USGS work has continued with detailed  
investigations at several sites at the FLWMR,  
including the installation and sampling of a num-
ber of monitoring wells.
     Most of the FLWMR is located on a broad ridge 
between the northerly flowing Big Piney River 
to the east and the northerly flowing Roubidoux 
Creek to the west (fig. 1). Early Ordovician-age 
dolostones and sandstones form the bedrock sur-
face throughout the FLWMR. Sedimentary strata 
are nearly horizontal with dips of 1.5 degrees or 
less, except along folds and collapse zones where 
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dips can be steep.  Stream incision of these nearly 
horizontal strata has produced a dendritic pattern 
on the geologic map of the FLWMR (fig. 1).
     The oldest geologic formation to crop out at 
the FLWMR is the Canadian Series Ordovician-
age Gasconade Dolomite. It underlies the major 
streams and their tributaries (figs. 1,2) and is ex-
posed as bluffs along the Big Piney and Roubidoux 
Creek valleys.  The pre-erosion thickness of the 
Gasconade Dolomite is between 200 and 300 ft 
(feet) at the FLWMR (Mugel and Imes, 2003).  The 
Gasconade Dolomite primarily is a cherty dolos-
tone and is divisible into informal upper and lower 
units based on chert content and a basal sandstone 
unit called the Gunter Sandstone Member (Thomp-
son, 1991).  A stromatolitic chert horizon that gen-
erally is 10 to 15 ft thick and 30 to 50 ft below 
the top of the formation separates the upper and 
lower units at the FLWMR (Harrison and others, 
1996).  The lower Gasconade Dolomite generally is  
medium to thin bedded, medium to finely crystal-
line dolostone and may have greater than 50 percent 
chert by volume, whereas the upper Gasconade 
Dolomite is massive, medium to finely crystal-
line dolostone and may contain small amounts of 
chert and sandstone stringers. The upper part of the  
Gasconade Dolomite contains intraformational 
breccia horizons as much as 4 ft thick that may 
be indicative of larger permeability zones that are 
capable of transmitting large quantities of water 
(Imes and others, 1996). Most caves and larger 
springs at the FLWMR and vicinity occur in the 
upper part of the Gasconade Dolomite.   
     The Canadian Series Ordovician-age Roubidoux 
Formation overlies the Gasconade Dolomite. The 
Roubidoux Formation crops out across most of the 
upland areas and hillsides in the western, northern, 
and eastern parts of the FLWMR (figs. 1, 2). The 
pre-erosion thickness of the Roubidoux Formation 
ranges from less than to somewhat more than 200 ft 
throughout the FLWMR (Mugel and Imes, 2003).  
The lithology of the Roubidoux Formation ranges 
from dolostone to cherty dolostone to sandy dolos-
tone to sandstone.  The amount of sandstone ranges 
from about 10 to 25 percent throughout most of 
the FLWMR (Harbaugh. 1983; Thompson, 1991).  
Harrison and others (1996) noted substantial disso-
lution of the more dolomitic parts of the lower Rou-
bidoux Formation, resulting in the subsequent col-

lapse of the overlying, more sandstone-rich beds.  
This intense dissolution of the lower part of the for-
mation is expressed as a pattern of narrow steep-
sided folds in the overlying sandstone units.  Most 
sinkholes occurring in upland areas of the FLWMR 
are formed in the Roubidoux Formation (fig. 1). 
The Canadian Series Ordovician-age Jefferson City 
Dolomite overlies the Roubidoux Formation, and 
is the youngest formation at the FLWMR (fig. 2). 
It crops out extensively in upland areas in the 
southern part of the FLWMR (fig.1). The Jeffer-
son City Dolomite is a medium to finely crystalline  
dolostone and argillaceous dolostone with chert, 
and may contain lenses of orthoquartzite, conglom-
erate and shale.  A massive bed of gray, finely crys-
talline argillaceous dolostone informally referred  
to as the Quarry Ledge by Thompson (1991), 
because of its resistance to erosion, occurs about 
30 ft above the base of the formation throughout 
the FLWMR (Harrison and others, 1996). 
     Faults occur in the subsurface at the FLWMR 
and surrounding areas.  The dominant trend of the 
faults is northwest-southeast, with a smaller num-
ber of faults trending in the other directions, par-
ticularly northeast-southwest. Three nearly vertical 
faults (Countyline Fault, Nelson Creek Fault, and 
Hurd Hollow Fault) with vertical displacements of 
less than 100 ft have been identified in the southern 
and western parts of the FLWMR (fig. 1). 
    The permeability of geologic formations that  
underlie the FLWMR has been greatly increased by 
dolostone dissolution. Evidence of the magnitude 
of dissolution is shown by the numerous, irregular, 
small folds with steep attitudes and the numerous 
sinkholes that have been created in the Roubidoux 
Formation by collapse of overburden into solution- 
enlarged cavities. Karst features commonly are 
well developed at the FLWMR, and numerous 
caves, springs, and more that 220 sinkholes have 
been identified at the FLWMR (fig. 1; Schumacher 
and Imes, 2000). Many of the sinkholes located  
in the north-central part of the FLWMR are distrib-
uted along a 1-mi-wide linear trend oriented north-
east to southwest (fig. 1: Imes and others, 1996).  
Two narrower band of sinkholes with major axes 
oriented northwest to southeast also have been  
noted (fig. 1; Imes and other, 1996).
   Groundwater supplies at the FLWMR and  
vicinity are from wells that are completed in the 
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Ozark aquifer, the middle aquifer of the Ozark 
Plateaus aquifer system (Imes and Emmett, 1994).  
Across southern Missouri, the Ozark aquifer is used 
extensively for domestic and public water supply.  
Although the Ozark aquifer includes the Jeffer-
son City Dolomite, this formation generally is un-
saturated at the FLWMR, and the regional water 
table generally occurs within the lower Roubidoux  
Formation or upper Gasconade Dolomite. The 
RoubidouxFormation and Gasconade Dolomite  
are productive water-bearing strata with well yields 
ranging from several tens to several hundreds of 
gallons per minute (Melton, 1976). Unlike most 
of the municipalities in southern Missouri, which  
generally obtain their water from groundwater 
sources, the FLWMR obtains nearly all of its drink-
ing water from a pumping station on the Big Piney 
River. A large capacity public water supply well 
(Indiana Avenue well) is in the northern part of  
FLWMR, bit supplies less than 3 percent of the  
water use at the FLWMR (Mugel and Imes, 2003).  
Several small capacity (less than few tens of  
gallons per minute) wells supply drinking water 
to training facilities that are scattered across the  
FLWMR
     Depth to the water table at the FLWMR is vari-
able and generally ranges from about 130 to 300 ft 
or more in upland areas to less than 25 ft in the Big 
Pine River or Roubidoux Creek valleys. A north-
trending groundwater divide occurs at the FLWMR 
with groundwater generally flowing away from the 
uplands along the axis of this divide east toward 
the Big Piney River or west toward Roubidoux-
Creek (fig. 3a).
     Groundwater flow patterns at the FLWMR are 
the result of a complex combination of diffuse flow 
through porous residual material and bedrock and 
conduit flow through solution-enlarged openings 
along bedding plane and interconnected fractures.  
Fracture sets exhibiting solution activity have a 
pronounced northeast orientation (Imes and others, 
1996). Conduit flow may have developed in some 
of these fractures. However, about 98 percent of 
all observed fractures have narrow [less than 0.5 
in.(inch)] apertures and show no evidence of sec-
ondary mineralization (Harrison and others, 1996).  
These observations, combined with evidence of 
extensive dissolution of interbedded dolostone in 
the lower part of the Roubidoux Formation and 

the fact that nearly 45 percent of all observed 
Gasconade Dolomite exposures show evidence of 
bedding-plane-controlled caves, solution cavities, 
or vugs, lead to the conclusion that much of the 
water discharged at large springs is transported 
along high-permeability pathways within solution-
enlarged bedding planes rather than fractures (Imes 
and others, 1996).  
     The presence of karst features can substantially  
alter the movement of groundwater from flow pat-
terns commonly associated with rocks of more 
uniform permeability. Although groundwater flow 
in the aquifer is controlled in a general way by  
regional topography, flow in solution-enlarged 
openings commonly is independent of topography.  
For example, in the central part of the FLWMR the 
groundwater divide (fig. 3) is as much as 2 miles 
west of the topographic divide. Groundwater that 
normally would have flowed westward to Roubi-
doux Creek has been captured by a zone of large 
secondary permeability and redirected eastward 
toward the Big Piney River.
     A number of dye-trace tests have been conduct-
ed at the FLWMR to determine spring catchment 
areas (Harvey, 1980; Rory McCarthy, Fort Leon-
ard Wood Military Reservation, written commun., 
1995; Imes and others, 1996; Schumacher and 
Imes, 2000).  Dye that was injected into sinkholes 
or losing stream segments at the FLWMR emerged 
at one of four known perennial springs--Miller 
Spring, Roubidoux Spring, Shanghai Spring, or 
Sandstone Spring (fig. 4). Travel times obtained 
from successful dye-trace tests at the FLWMR 
indicate that groundwater can flow from recharge  
areas at FLWMR to vicinity springs within a matter 
of days. 
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From Association of Missouri Geologists 51st Annual Meeting, October, 2004
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Figure 5, Location of sinkholes, springs, and selected solid-waste management  units at Fort Leonard Wood Military 
Reservation and vicinity.
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         Chapter 3

      CAVE BIOLOGY

Missouri Cave Biology
Dr. David Ashley

Missouri Western State University

     Welcome to Missouri caves and karst. As you  
explore Missouri’s extensive cave resources during  
the 2015 NSS Convention, you will notice a  
diversity of cave life. Some of the species you  
encounter will have entered the cave environment 
recently and are using the cave simply as a tempo-
rary shelter. They may be using the entrance zone 
of the cave for shelter or shade.  
    Often, in Missouri, birds like eastern phoebes  
will build nests under the protective roof of the cave 
entrance. These birds may frequent the twilight  
zone but seldom venture deeper into the cave to 
the zone of complete darkness or the zone of con-
stant temperature. Some of the organisms you see 
have evolved to the point of being cave restricted 
and would not do well if they were out of the cave  
environment. They are found more frequently  
deeper within the cave (i.e. in the zones of com-
pete darkness or constant temperature).  
       A series of terms are utilized by cave biolo-
gists to label the categories of organisms in cave 
systems.  Accidentals are organisms that appear 
in caves but will probably not survive unless they 
can exit the cave.  Caves tend to be nutrient poor as 
well as being dark and accidentals are not adapted 
to living in such dark, low-nutrient, environments.  
Sometimes seeds of surface plants are swept into 
caves through sinkholes, losing streams or are  

Dr. David Ashley’s students censusing a cave stream.  
– (Ashley)

actually deposited within caves in the feces of 
wandering vertebrates. As these seeds start to  
germinate, the plants become long and thin (etio-
lated). Sunlight would normally trigger the devel-
opment of chlorophyll for photosynthesis. How-
ever, with no sunlight in the cave, the plants use 
up stored nutrients in the seeds and eventually die.  
    I once visited Kohms Cave in south St. Louis. 
During the trip our leader noticed a fish in the 
stream. I was excited because I had not seen a 
cavefish in that part of the state but then I was  
disappointed to realize the fish was a catfish. One 
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of my students said “hey... you said fish like this 
shouldn’t be found in cave systems because there 
was not enough food for them…” I muttered some-
thing like “the fish apparently did not hear my  
lecture”.  After walking another 30 feet upstream 
I called the student over to see the skeleton of  
another catfish which had died and was being skel-
etonized by opportunistic amphipods (a crustacean 
similar to tiny shrimp). Such is often the case when 
accidentals get into cave systms and cannot exit the 
cave.
     Missouri caves have a rich diversity of Pleisto-
cene vertebrate fossils. Some of these animals prob-
ably fell into sinkholes and perished while others 
entered the cave, became lost, and died because of 
lack of food. Conventioneers participating in some 
of the trips into Berome Moore Cave (the Lloyd 
and Ethel Hoff Underground Nature Preserve) will 
have a chance to visit Cat Track Passage, where 
you can view tracks in the mud of Pleistocene  
jaguar, another example of a cave accidental.
       The term troglophile refers to a category of cave 
inhabitant that “loves” the conditions of caves (i.e. 
dark, cool, humid) but could also be found outside 
the cave in similar environmental conditions. The 

prefix “stygo” (i.e. stygophile) is often used to refer 
to aquatic troglophiles. We have many troglophil-
ic salamanders in Missouri caves. Some are very 
commonly seen during cave visits. These include 
cave salamanders (Eurycea lucifuga), long-tailed 
and dark-sided salamanders (E. longicauda longi-
cauda and E. longicauda melanopleura), and west-
ern slimy salamanders (Plethodon albagula). The 

adults of these species exhibit bright or distinctive 
coloration.  Adult females deposit eggs in the stre 
(Eurycea spp) or under rocks or logs out of water 
(Plethodon spp). 
       Although identification of larvae to the species 
level is very hard, cavers in Missouri will often no-
tice Eurycea larvae in cave streams.  Many species 
of troglophilic invertebrates (snails, pillbugs, spi-
ders, oh my!) are found in caves but not restricted 
to them.  Often troglophiles are distributed within 
the cave near the entrance areas but occasionally 
are seen deeper within the cave.  Stygophiles easily 
move within the stream channel and terrestrial tro-
glophiles might access the deeper areas of the cave  
 

via cracks and crevices from the surface that cavers 
cannot traverse.
      Trogloxenes (and stygoxenes) are organisms 
that are found within caves for a period of their life 
but that must leave the cave at some time for a criti-
cal biological reason.  Bats are good examples of 
trogloxenes.  They leave the cave at night to forage 
on insects (all Missouri bats are insectivorous) and 
return to the cave at dawn to roost throughout the 
day.  More than ten species of bats have been docu-
mented in Missouri caves.  Some of these species 
are anthropophilic and may also be found in barns, 
attics and church belfries as well as caves.  Some 
species are very dependent on caves with specific 
microhabitat conditions conducive to hibernation 
or rearing of young.  Missouri bats that are feder-
ally endangered are usually bats that depend on 
caves.  Some Missouri caves are gated to protect the 
roosting bats inside.  
    Many Missouri caves show evidence of black 
bear (Ursus americanus) use as hibernacula.  Bear 
claw marks in the mud and the occasional bear bed 
(large shallow depression on a clay floor) indicate 
that, historically, many Missouri caves were used 
as overwintering sites.  Over-harvest of black bear 

       New species of cavefish in Carroll Cave. – (Ashley)      

Can you see the sculpin? Head aligned with left end 
of ruler. – (Ashley)
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occurred in Missouri in the 1800s. but they seem 
to be moving north from populations in Arkansas.  
Another typical example of a Missouri trogloxene 
are the crickets of the genus Ceuthophilus.  These 
insects often cluster during the day near the cave 
entrance and in the twilight zone and at dusk move 
out of the cave to forage on the surface.
      When discussing cave environments, biolo-
gists often refer to the unique adaptations of cave-
adapted animals such as lack of skin pigmentation 
and loss of eyes.  These are common morphological 
attributes of troglobites (or troglobionts) or cave 
restricted species.  Cavers are more likely to no-
tice the larger of the troglobitic species.  The Ozark 
blind cavefish (Troglichthys rosae) is found in caves 
and wells associated with the Springfield Plateau.  
Eigenmann’s cavefish (Typhlichthes eigenmanni) is 
found throughout the Salem Plateau.  Convention-
eers participating in trips into Carroll Cave should 
have the opportunity to see T. eigenmanni.  The 
grotto sculpin (Cottus specus) is a cavefish that was 
recently added to the federal endangered species 
list.  Participants on the post-convention trips into 
Berome Moore Cave might have the chance to see 
C. specus.  
          Three stygobitic crayfish are found in Missouri 
caves.  The Salem crayfish (Cambarus hubrichti) is 
found in caves of the Salem Plateau.  The bristly 
cave crayfish (Cambarus setosus) is found in many 
caves of the Springfield Plateau.  Visit Smallin Civil 
War Cave in Ozark if you would like a chance to 
spot bristly cave crayfish.  This is probably the only 
commercial tour cave in the state in which tour-
ists have a high probability of spotting a bristly!  
The bristly cave crayfish and the Salem cave cray-
fish have broad distributions within the state and 
are found in several caves.  A third species of cave 
crayfish (Orconectes stygocaneyi) is restricted to a 
single cave in southern Missouri as far as we know.  
Species with limited distributions such as this are 
called endemic to that location. 
       Many troglobitic invertebrates in Missouri 
caves are thought to be endemic to a single cave or 
general locality.  This includes a diversity of species 
of millipedes, isopods and amphipods.  We must 
support the protection of cave habitats or we might 
lose these endemic species.  Chaetaspis aleyorum is 
a cave-restricted millipede endemic to Tumbling 
Creek Cave in Protem, MO.  Tumbling Creek Cave 

is reported to have the highest biodiversity found in 
any cave west of the Mississippi River.  Protection 
of this cave and its biota has been the decades-long 
commitment of its owners Tom and Cathy Aley of 
the Ozark Underground Laboratory.  C. aleyorum 
was named after both Tom and Cathy to recognize 
their contributions to the protection of karst re-
sources.  The specific epithet “aleyorum” means “of 
the house of Aley”.  
      Loss of pigmentation and eyes are morphological 
features associated with living in a cave.  However, 
there are additional biological features that are of-
ten found in cave-restricted organisms in contrast 
to surface species.  These include lower metabolic 
rates, production of fewer (often larger) eggs or off-
spring, delayed maturation or reproductive activi-
ties that enhance the survival of offspring.  These 
biological features seem to be a result of natural 
selection in an environment that is nutrient poor.  
      Nutrients and energy are limited in Missouri 
cave environments compared to surface habitats.  
On the surface, most primary production (making 
of food using an external energy source) is accom-
plished by autotrophic organisms like plants and 
algae.  They fix inorganic carbon (carbon dioxide) 
into organic food molecules (like glucose) utilizing 
an external non-living energy source we recognize 
as the sun.  This process of photosynthesis is the 
primary source of energy capture for most living 
communities of organisms on the earth.  
      Chemosynthesis (primary production utilizing 
sources of energy other than the sun) also allows 

Looking for the Tumbling Creek cavesnail. – (Ashley)                             
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some organisms the ability to make their own food.  
All producer organisms are making food for their 
own biological needs.  Heterotrophs (like us) rely 
on some producer to originally make the food that 
we ingest.  On the surface, elaborate food webs with 
primary consumers (herbivores) and secondary 
and tertiary consumers (predators) depend upon 
this original production of food for survival.  
     Decomposers break down dead and decaying 
organic material and release chemicals into the  
environment and the producers use these end  
products of decomposer activities in their food-
building processes.
      Cave environments obviously lack sunlight and 
photosynthesis within the cave does not occur.  
Bacteria and a few other organisms chemosynthe-
size minimally, however this food production does 
not support large numbers or high diversity of con-
sumer organisms within a cave.  Nutrients (in the 
form of leaf litter, sticks, carcasses) do blow into the 
cave entrance or move through cracks and crevices,  
sinkholes and losing streams to enter the cave  
system. Accidentals that die and decompose in the 
cave are additional sources of nutrients for those 
decomposer organisms that are then fed upon by 
a variety of consumers within the cave. The lack of 
nutrients in caves limits the number and diversity 
of consumers.  The food webs are much more  

     Stygobromussp corraled in a wedding ring – (Ashley)

simple than seen above ground and the top  
consumers may be small salamanders or cavefish 
or crayfish.  
    A major source of nutrients for highly diverse 
cave ecosystems is the transport of organic matter 
(as feces) by trogloxenic species.  They feed in the 
above-cave environment where photosynthesis is 
a major activity and then when they return to the 
cave to roost or sleep, their feces contributes to the 
decomposer’s food source.  Thus many cave biolo-
gists emphasize that decomposer-based food webs 
are typical of cave communities.  
     Many Missouri bat species are trogloxenes that 
contribute to food sources for cave communities.   
In fact, bats are considered a keystone species in 
many cave ecosystems.  A keystone species is a spe-
cies that is critical for the success of many other 
species in a given ecosystem.  We need to protect 
our bat caves!
    Cave explorers in Missouri have discovered 
approximately one thousand species of organisms 
within caves.  Approximately 44% of these species 
have been considered accidentals, approximately 
23% of these are called troglophiles, approximately 
24% of the species are called trogloxenes, and 
approximately 9% are troglobites.  

    Enjoy your visit to Missouri. Cave softly and 
brake for troglobites!
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White-Nose Syndrome
by Eugene Vale

     If you haven’t heard of White-Nose Syndrome, 
you must have spent the last decade living in a 
cave. Scratch that! If you were living in a cave 
some caver volunteer would have taken a swab 
sample of off you and sent it to the lab to be tested 
for the presence of Pseudogymnoascus destruc-
tans (Pd), the fungus which causes White-Nose 
Syndrome (WNS). But we’re getting ahead of our-
selves. What is White-Nose Syndrome, and what 
do we know about it?
     White-Nose Syndrome is a fatal disease of bats, 
with mortality varying from species to species. As 
epidemics go, this one is worse than the largest hu-
man pandemic. The “Black Death” is estimated to 
have killed about half the population of Europe in 
the 14th century. WNS is killing about 90% of the 
affected species and is the primary cause for the 
Northern Long-Eared Bat (Myotis septentriona-
lis) being federally listed as threatened on April 2, 
2015. The current estimate of six million bat deaths 

due to WNS was largely criticized as too high when 
it came out, but now it is probably too low. 
     WNS first came to the attention of wildlife of-
ficials in 2007, when large numbers of bats were 
noticed unusually close to the entrance of Scho-
harie Caverns and thousands of dead bats were 
observed in a number of nearby caves. However, 
photographs taken by Paul Rubin on Feb. 16, 2006 
indicate it was in North America at least one year 
earlier. Some work suggests that it may have ar-
rived as early as 2004 or 2005.  WNS really hit the 
popular news media when in the winter of 2008–
2009 dead bats carpeted the floor of Aeolus Cave.
     White-Nose Syndrome was first detected in Mis-
souri on March 12, 2012 in Lincoln County. It has 
since spread to 22 additional counties. The coun-
ties on Missouri’s western boarder currently mark 
the farthest west that Pd has traveled from the New 
York sites in just nine years. It now occurs in 29 
states and 5 Canadian provinces.           

Above: Bats with WNS

Right: U.S. map showing extent      
of WNS as of 6-12-2015
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     The bomb analogy may be entirely appropriate.  
If you were to declare war on bats, you couldn’t  
find a better biological weapon of mass destruction 
than Pseudogymnoascus destructans. Pd is a cold 
loving fungus which grows best in high humidity 
and temperatures between 5°C (41°F) and 10°C 
(50°F). Does this sound like any caves you have 
been in recently? However, it will continue to grow 
at temperatures down to 2°C (36°F) and up to 14°C 
(57°F). Missouri caves usually hover around 13°C 
(56°F), but there are exceptions. Bats choose the 
colder caves for their hibernacula. Pd grows best 
at the conditions in which bats hibernate. To add 
even more injury, the immune system of bats is 
shut down along with everything else while the bat 
is in torpor. Not that it really matters that much; the 
mammalian immune system does a terrible job of 
fighting fungi. If you have ever had a fungal infec-
tion, you have some idea of what we are up against 
in trying to find a way to treat a wild animal popu-
lation. 

     To say that this disease caught cavers and every-
one else who loves bats with their pants down, is an 
understatement. It’s sort of our own Pearl Harbor. 
The fungus was new to science, and only described 
in 2009, when it was named Geomyces destructans 
, later to be put in the genus Pseudogymnoascus.   
Thus, everything we know about this fungus has 
been learned in the last six years. The situation 
wasn’t much better regarding our knowledge of the 
bats Pd infects. The three species that WNS hits the 
hardest: Little Brown Bat (Myotis lucifugus), the 
Northern Long-Eared Bat (Myotis septentrionalis), 
and the Tri-Colored Bat—formerly the eastern pip-
istrelle—(Perimyotis subflavus) were previously 
considered as common as cave mud.  This meant 
that there was almost no research funding and little 
attention had been paid to them.  We knew very 
little about their life habits, habitat, and population 
size, and it has been a scramble to catch up as the 
bats have been dropping like flies.  It is amazing 
what researchers have managed to do in such a 
short period of time, helped in no small part by the 
NSS’s own WNS rapid response fund.  However, 
the time bomb is ticking!
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     Pd attacks the unfurred portions of the bat’s 
body, primarily the wings, ears, and muzzle (hence 
white-nose). The disease produces a whole host of 
systemic effects since the wings are important in 
regulating body temperature, water and electrolyte 
control, and blood pressure. However, the primary 
cause of death from WNS appears to be starvation 
and dehydration. As was just mentioned, the wings 
are important in water regulation, and this is upset 
by WNS. Also victims of WNS rouse more often 
during hibernation than healthy bats. They use up 
their energy stores (fat) long before the winter is 
over. Hence the reports of bats flying out in day-
time winter even with snow on the ground. They 
are desperate to find food.
     Studies have shown that the primary (but not 
necessarily the only) method of spread of WNS is 
by contact:  either a healthy bat contacting an in-
fected one, or a healthy bat contacting a contami-
nated substrate.  A contaminated substrate would be 
any surface (cave floor, walls, ceiling) upon which 
reside Pd spores. Research has demonstrated that 
Pd can live and grow in the absence of bats, and 
that infective spores may be present for decades af-
ter the bats are gone.  This is going to be one long 
tough battle.
     Although transmission may occur during the fall 
swarm, most transmission of the disease appears 
to occur in the hibernacula. Research show nega-
tive effects on the bats before symptoms appear.  
The visible symptoms usually show up in February 
and persist into May.  Bats that survive the disease 
have one more hurdle when breaking hibernation.  
Their previously dormant immune system kicks in 
big time with serious consequences. Infected ar-
eas of the wing become inflamed, die, and slough 
off.  Thus, when the bats need to feed and restore 
their body weight, the must do so on with damaged 
wings.  Bats that make it through to August show 
no signs of the disease, except for perhaps some 
scar tissue in the wings.  Reproduction is occurring 
in affected populations, but so far, the births have 
not kept up with the deaths, and bat numbers con-
tinue to decline.
     Okay, why did this show up all of a sudden?   
The Natural Areas Association has identified ex-
otic species as the major threat to native biologi-
cal communities.  And guess what, Pseudogymno-
ascus destructans is an exotic species, not native 

to North America. Pd is a foreign invader.  Genet-
ics has shown that it came from Europe, although 
it has not been possible to identify exactly where 
in Europe.  How it got here will be probably be 
argued forever. But fixing blame, doesn’t help the 
current situation. Unfortunately, the phrase “On 
the boot of a caver” has caught the imagination of 
many people and angered many cavers. That is one 
possible way.  However, it is also possible that it 
came on an infected bat, which hitch-hiked in air 
freight or other international travel. Numerous ac-
cidental introductions of exotic species have come 
to North America and elsewhere by hitching a ride.
     Europe has smaller bat populations and the 
bats do not form the large colonies like their North 
American cousins. The European bats do suffer 
from WNS, but there is not the high mortality that 
is occurring in North America. Pd in Europe is far 
more genetically diverse, while in North America 
all Pd are essentially clones of each other. One of 
the fears of WNS fighters is that there could be 
another introduction of Pd from Europe and of a 
different mating type. Fungi have more than two 
sexes. Go figure!  At any rate should another mat-
ing type of Pd appear in North America, this would 
introduce diversity in to the Pd population, and 
make it more difficult to fight.
 
Confirmed: Bat species identified with diagnos-
tic symptoms of WNS:

In North America
Big brown bat (Eptesicus fuscus) (Blehert et al. 
 2009)
Eastern small-footed bat (Myotis leibii)
Gray bat (Myotis grisescens) *endangered 
Indiana bat (Myotis sodalis) *endangered 
Little brown bat (Myotis lucifugus) (Blehert et al.  
 2009)
Northern long-eared bat (Myotis septentrionalis)       
 (Blehert et al. 2009)*proposed for listing
Tricolored bat (Perimyotis subflavus) (Blehert et  
 al. 2009)

Pd positive: Bat species on which  Pseudogym-
noascus destructans has been detected, but no 
diagnostic sign of WNS has been documented: 

In North America
Eastern red bat (Lasiurus borealis) (Bernard et al.   
 2015)
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  4. The treatment must be very specific for WNS / 
Pd. Fungi are a major part of cave ecosystems, and 
it would be a bad thing wipe out entire ecosystems 
in our attempts to save one to a few species.
    We’ve already mentioned how poorly mam-
malian immune systems fight fungi. In the history 
of veterinary medicine there has only been one  
successful vaccine against a fungus. While that 
would probably be the best solution, the likely 
hood of success is small.   
     Research has been on going into biological con-
trols which show some promise. The Virginia Big-
Eared Bat appears to be resistant to the disease, 
and its numbers are increasing in the same caves in 
which other bat species are succumbing to WNS. 
In those bats that have some resistance to the dis-
ease one or more of three things seems to be in 
operation: There already resides on the bats’ wings 
a native fungus which Pd cannot out compete. The 
bats prefer hibernating under conditions which are 
not favorable for the growth of Pd. The bats have 
a higher body mass and or are already adapted to 
frequently rouse during hibernation. In either case 
they are better equipped to survive the winter with 
WNS.
     Let’s face it: Cavers love bats! This has long 
been true. Besides the closure of many caves, the 
thought (right or wrong) that a caver might have 
brought WNS here is a painful thing. There are 
some things that you, as a caver, can do to help our 
friends, and Bats Need Friends.  
     Decontaminate your caving equipment every 
time. While the bats are doing an excellent job of 
transmitting the disease amongst themselves, there 
are two big dangers that we can avoid.  We need to 
keep from creating another spreading center for the 
disease, like the original one in New York. If such 
a center started farther west, it would cause WNS 
to span the continent even faster. Also, we want to 
avoid bringing in any other Pd mating types from 
Europe. Fortunately, the initially very harsh treat-
ments to decontaminate gear have been largely re-
placed by the hot water treatment that will be used 
at the 2015 NSS Convention. The chemicals are 
still there and still work, but hot water does much 
less damage to most caving equipment. For equip-
ment, which does not take submersion in hot water 
well (and it must be hot water; dry heat does not 
work), the chemical treatments are still there and 

Southeastern bat (Myotis austroriparius)
Silver-haired bat (Lasionycteris noctivagans) 
 (Bernard et al. 2015)
Rafinesque’s big-eared bat (Corynorhinus  
 rafinesquii) (Bernard et al. 2015)
Virginia Big-Eared Bat (Corynorhinus townsenz-
virginianus) *endangered

In Europe
WNS+
Barbastelle  (Barbastellus barbastellus)
Becchstein’s bat  (Myotis bechsteinii)
Brandt’s bat  (Myotis brandtii)
Brown long-eared bat (Plecotus auritus)
Daubenton’s bat (Myotis daubentonii)
Geoffroy’s bat (Myotis emarginatus)
Greater mouse-eared bat (Myotis myotis)
Lesser horseshoe bat (Rhinolophus hipposideros)
Natterer’s bat (Myotis nattereri)
Northern bat (Eptesicus nilssonii)
Pond bat (Myotis dasycneme)

Lesser mouse-eared bat (Myotis oxygnathus)
Whiskered bat (Myotis mystacinus)

Other bats (from Europe) can be found at:
https://www.whitenosesyndrome.org/about/
bats-affected-wns

      And so, what weapons do we have to fight of 
this invader?  Not a lot. As pointed out, this took us 
totally by surprise and unprepared. The research-
ers have been scrambling and have learned a lot.  
There are some promising treatments in the works, 
but so far none has worked out. Treating a wild bat 
population for a fungal infection is a daunting task.  
Any treatment would need to meet the following 
requirements:
   1. It would need to work with only one applica-
tion. Bats are very mobile, and the chance of recap-
turing the same individual for repeated treatments 
is very low.
   2. The treatment would have to be well tolerated 
by the bats.  If they dislike it and learn to avoid it, 
such a treatment would do no good.
   3. It must not cause more harm to the bats than 
the disease. Several promising treatments have 
failed on this score with the treated bats suffering 
greater mortality than bats with just WNS.
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damage can be minimized by rinsing or damp wip-
ing thoroughly after treatment. Thus, simply wash-
ing your caving gear in hot water (60°C—140°F) 
will help the bats. However, be sure the water is hot 
enough long enough. Don’t just assume; measure 
and time it. 
     Restrict your caving to times when bats are not 
hibernating. The already precarious energy balance 
of bats is made even more critical by WNS. We 
may not be able to counter the disease ourselves, 
but we can give the bats every opportunity to make 
it through hibernation and out the other side.  
     Lastly, you can try and help by volunteering with 
some of the researchers who are looking for WNS 
treatments, or at least monitoring the situation.  

For more information see:
https://www.whitenosesyndrome.org/
http://caves.org/WNS/
http://www.nwhc.usgs.gov/disease_information/ 
 white-nose_syndrome/
http://www.batcon.org/
http://www.batconservation.org/
 
Project EduBat
http://batslive.pwnet.org/edubat/
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U.S.D.A. Forest Service    
Northern Research Station        

News Release
Research Team releases bats treated for WNS

HANNIBAL, MO, May 20, 2015 - 
     USDA Forest Service scientists, collaborators, 
and supporters gathered at Mark Twain Cave Com-
plex in Hannibal, Mo., on Tuesday evening to ex-
press cautious optimism about a possible treatment 
for White-nose Syndrome(WNS). The purpose of 
the gathering was to release bats that had WNS last 
fall but were successfully treated during a field trial 
over the past winter.
     “While more research is needed before we know 
if our current discovery is an effective and environ-
mentally safe treatment for White-nose Syndrome, 
we are very encouraged,” said Michael T. Rains, 
Director of the Northern Research Station and the 
Forest Products Laboratory. “We are extremely 
grateful for the support of Bat Conservation Inter-
national and The Nature Conservancy, and honored 
to be collaborating with Georgia State University 
on research that has potential to reduce mortality of 
bats in the face of this devastating disease.”
     White-nose Syndrome is caused by a cold-lov-
ing fungus, Pseudogymnoascus destructans (Pd), 
which is deadly to hibernating bats because it pen-
etrates tissues of the nose and mouth as well as the 
wings, which are vital to bats’ ability to avoid dehy-
dration and maintain body temperature. In affected 
hibernacula, 78 to 100 percent of bat populations 
have died; total overall deaths so far are estimated 
at between 5 and 6 million bats.  
     In partnership with universities and state and 
federal wildlife agencies, and with funding support 
from Bat Conservation International and The Na-
ture Conservancy, U.S. Forest Service researchers 

Sybill Amelon, a wildlife biologist, Daniel Lind-
ner, a researcher specializing in fungal diseases, 
and Chris Cornelison, a scientist with Georgia 
State University, are studying the use of native soil 
bacteria that produce natural volatiles that inhibit 
growth of the Pd fungus. Amelon, Lindner and 
Cornelison conducted field trials last fall in which 
diseased bats in the laboratory were treated with 
compounds produced by the bacteria. Many of the 
bats in those trials experienced increased health 
and survival.
     Bat Conservation International has provided 
funding for the research since 2012. “We are 
pleased to see such progress being made on the de-
velopment of a tool to control the WNS-fungus,” 
said Katie Gillies, Director of Imperiled Species, 
US/Canada for BCI.  “The work that the USDA 
Forest Service and Georgia State University have 
completed to date bring us closer to managing this 
devastating disease.  It’s imperative that we con-
tinue to support such management-based research 
to ensure the future of North America’s bats.”
     Collaboration has been a vital component of 
the research. Many entities, including the U.S. 
Fish and Wildlife Service, Missouri Department 
of Conservation, Missouri Department of Natu-
ral Resources, the Kentucky Department of Con-
servation, and Mark Twain Cave Complex have 
provided scientists with access to caves and other  
resources. “While it has been discouraging to watch 
the spread of White-nose Syndrome and the loss 
of bats, the collaboration that has resulted among 
institutions, agencies, non-profits and volunteers 

Media Contact  Jane Hodgins 651-649-5281
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who are committed to bats has been immensely 
gratifying,” said Amelon. Disease management  
research such as this is a priority for the White-
nose Syndrome Interagency Group, coordinated by 
the U.S. Fish and Wildlife Service. 
As a major predator of defoliating forest and agri-
cultural insects, bats are important to forests and 
forest health. The value of bats to the agricultural 
industry is estimated at $23 billion/year.
     The U.S. Forest Service is an agency of the 
U.S. Department of Agriculture, a mission of  
sustaining the health, diversity and productivity  
of the nation’s forests and grasslands to meet 
the needs of present and future generations. The  
mission of the Forest Service's Northern Research 
Station is to improve people’s lives and help  
sustain the natural resources in the Northeast 
and Midwest through leading-edge science and  
effective information delivery.
     The U.S. Forest Service manages 193 million 
acres of public land, provides assistance to state 
and private landowners, and maintains the largest 
forestry research organization in the world. Public 
lands the Forest Service manages contribute more 

than $13 billion to the economy each year through 
visitor spending alone. Those same lands provide 
20 percent of the nation’s clean water supply, a  
value estimated at $7.2 billion per year. The agency 
has either a direct or indirect role in stewardship of 
about 80 percent of the 850 million forested acres 
within the U.S., of which 100 million acres are  
urban forests where most Americans live. For more 
information, visit www.fs.usda.gov
     The U.S. Department of Agriculture (USDA) 
prohibits discrimination in all its programs and  
activities on the basis of race, color, national origin, 
age, disability, and where applicable, sex, marital  
status, familial status, parental status, religion, sexual  
orientation, genetic information, political beliefs, 
reprisal, or because all or part of an individual’s 
income is derived from any public assistance  
program. (Not all prohibited bases apply to all 
programs.) Persons with disabilities who require 
alternative means for communication of program 
information (Braille, large print, audiotape, etc.) 
should contact USDA’s TARGET Center at (202) 
720-2600 (voice and TDD). To file a complaint of 
discrimination, write USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., 
Washington, D.C. 20250-9410, or call (800) 795-
3272 (voice) or (202) 720-6382 (TDD). USDA is 
an equal opportunity provider and employer.Sybill Amelon releasing bats at Hannibal, Mo. –  

(Bat Conservation International, K. Gillies)

Working in front of a crowd , wildlife biologist Sybill at an 
summer presentation. (B Hale)
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This bat is getting rebanded as 
part of  WNS research project in 
Onondaga Cave. – (Slais)

Because research required dis-
turbing these bats during their hi-
bernation, they had to be fed and 

hydrated. This bat is receiving 
water through a syringe. – (Slais)

The Tri-colored bat below is getting nutrition. 
– (Slais)

Feeding is required when research involves checking 
during hibernation. – (Slais)
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The newest cave endangered      

species: (Cottus specus),
the GROTTO SCULPIN

By Jo Schaper

      Five cave systems in Missouri, all in the Bois 
Brule surface drainage of Perry County, contain 
the region’s newest vertebrate endangered species 
– the grotto sculpin, (Cottus specus.)
      Sculpin are fish only their mothers could love. 
There are 760 species of this Superfamily Cottoidea  
– distributed amongst 11 families, and 149 genera. 
These creatures look like they are made of spare 
fish parts: the head disproportionately large, the 
eyes toward the upper side of the body, the body 
minimized, with an array of seven fins, some large 
with sharp rays, and the ones below smaller and 
adapted towards life on the bottom of ocean, lake, 
river and underground stream. One species is  
native to Antarctica; another to Lake Baikal in 
Russia; North America has 114 species of fish,  
33 of those (at last count) in freshwater environ-
ments, and many of them occurring only in one 
stream or spring system. 
     Until the fall of 2013, Missouri laid claim to four 

species of sculpin: the banded sculpin, the mottled 
sculpin, the Ozark sculpin and the recently split 
out White River sculpin. In most cases, only slight 
physical variations distinguish the fish, whose  
species splits are most often accomplished via 
DNA research. Only two American sculpin are 
cave-adapted.
     The grotto sculpin most closely resembles the 
surface banded sculpin (Cottus carolinae.)  In the 
early days of Perry County exploration, even the 
most biologically uneducated caver could distin-
guish the cave adapted grotto fish: some have small 
eyes, and some have no visual eyes at all – some 
of the most advanced darkness adapted specimens 
have proven to have no lenses, and lack most rods 
and cones, having evolved to truly become blind. 
     The fish have also become longer and thinner, 
with individuals having lost most banding pigment, 
and in some cases, body pigment has bleached to 
only a faint beige or actually white.

The banded sculpin is 
widespread in eastern 
North America, and is the 
daylight relative of the 
grotto sculpin.
Photo from slu.edu
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     Studies have shown that many sculpin live 
within a few hundred feet of where they were born, 
barring major flooding. Periodic flooding takes 
its toll on the fish, because if they are unable to 
shelter quickly enough, and are flushed from the 
cave, those lacking pigment soon perish if exposed 
to direct sunlight. Even above ground and less 
cave adapted sculpin tend to forage at night, and 
may shelter in wet cave entrances during the day, 
though UV radiation is not necessarily fatal. These 
fish are not as totally cave-adapted as the amblyo-
psid fishes. 
    The grotto sculpin was widely known from ex-
ploration at Crevice Cave, the Moore caves, Mys-
tery Cave, Rimstone River Cave, Running Bull 
Cave and portions of Cinque Hommes Creek from 
the late 1950s, and were listed as a state species of 
concern due to their restricted habitat. 
      The majority of research has involved Dr. Ginny  
Adams, now of the University of Central Arkansas, 
Conway, during her student days at SIU-Carbon-
dale, under now emeritus Dr. Brooks Burr. Adams’ 
research, along with that of Burr, Julie Day, and 
others determined that the fish was suffi-
ciently different, due both to feature shape 
and comparative DNA studies, from the 
aboveground banded sculpin so that by 
2001 it was proposed as a different species  
and in 2002 submitted for federal  
endangered species listing. 
     The story ended there for a decade. 
Many other species, in more dire straits 
were proposed for listing. So few scientists 
do taxonomy, proposing a new species is 
always a drawn out affair, and the grotto 
sculpin could not be acted upon unless it 
was found to be a distinct species. 

     Both were in process in the fall of 2011, when 
the Center for Biological Diversity sued the U.S. 
Fish and Wildlife Service to force them to move 
on endangered species nominations of over 277 
species. The procedure meant the U.S. Fish and 
Wildlife Service had one year to make a determina 
tion or be held financially liable for damages in the 
lawsuit. The sculpin nomination was in the second 
wave, authorized for action September 27, 2012, 
although the fish had not yet been split out.
     The Missouri office of the US Fish and Wild-
life Service, along with other representatives of 
state natural resource agencies, addressed a packed 
house in Perryville, on October 30, 2012, to ex-
plain the situation, and discuss their actions with 
local residents. Shortly thereafter, the citizen-based 
Perry County Comprehensive Plan was formed to 
address groundwater issues in the fishes’ water-
shed, most of which have to do with proper sewage 
disposal, and remediation of local sinkholes, which 
had been used as trash dumps for a hundred years 
or more.
 

Grotto sculpin with lessened 
pigment, undeveloped eyes and 
other cave adapted features.  
– Photo from Adams, Burr et al, 
"A new Cottus species" 2013

Extremely depigmented sculpin from
Running Bull Cave. – (Pobst)
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         Two items of  special concern were two mass 
fish die offs in Mystery Cave and Running Bull 
Cave in the last 15 years and the lack of baseline 
data. The fish are only seasonally seen in the caves, 
In short, no one really knew (or knows) how many 
fish existed. 
        McKenzie noted that the fish could be listed 
as endangered or threatened, and with or without 
critical habitat. The least intrusive manner of deal-
ing with the fish would be to not designate critical 
habitat, but in return, the local community, light in-
dustry and farmers would have to come up with a 
plan to clean up the groundwater. Originally public 
comment was to have closed in 60 days from the 
original meeting 
       The Perryville city government, Perry County 
Commission, members of the local extension ser-
vice, entrepreneurs, business owners and farmers 
worked together furiously to conceptualize a plan, 
including land use best management practices to af-
fect groundwater management, including sinkhole 
mitigation and cleanup, to ensure the best habitat 
for the fish. Comment was closed, then reopened 

over the year as local people scoped the issue form
ed committees, and presented plans for USFWS 
approval. 
       Concurrently, the academic community kicked 
into action, obtaining published evidence that the 
fish was indeed a separate species by May of 2013.  
By September 25 of that year, the USFWS was 
satisfied that the local community was well on its 
way to sustainably managing its watershed, and 
declared the fish endangered in its range without 
declaring critical habitat, contingent to periodic re-
view of the condition of groundwater in the fishes’ 
native range.   
       In the two years since the listing of the fish, 
the Perry County community in the affected areas 
have rallied round the effort to clean up sinks and 
work with officials, since many now realize that 
the same fish which sustains the fish is their drink-
ing water. Federal, state and private grants have 
become available for cleanups and pollution miti-
gation efforts, and people now realize that the fish, 
feared to be a detriment, are proving to be a posi-
tive influence instead. 

Babeliscious ademsei
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           New Cavefish Same 
     as the Old Cavefish? 

by Jo Schaper

       Amblyopsis rosae and Typhlichthys subter-
raneus, move over. Here come Troglichthys rosae 
and Typhlichthys eigenmanni.
       Missouri has historically had two full-fledged 
cavefish species, but none endemic only to the 
state. Almost concurrently with the and recent  
description of the grotto 
        Non-biologist cavers have a basic understand-
ing that cave animals have become blind, white, 
elongated, and longer-lived by adapting over years 
to environmental conditions that act against sur-
vival of certain traits. It’s well known and docu-
mented that North American cavefish evolved 
from sighted, and more well fed surface cousins, 
over the course of millions of years.  
       Before the knowledge of how to read genetic  
code, fish (and other families of cave creatures) 
were grouped largely by morphology (physical  
characteristics), behavior and the ability to  
interbreed. 
        Since the aquatic environment of most caves 
in a region or along a line of latitude is very simi-
lar, the gross features of the fish determined by the 
environment have become similar as well. It makes 
sense that whatever feature makes survival more 
likely would be reinforced in breeding pairs and 
the resulting young. 
        Since then, Dr. Matthew Niemiller, a post-
doctoral research associate at the University of  
Illinois Urbana-Champaign with the Illinois Natu-
ral History Survey, has made it part of his research 
to explain how advanced genetic studies on cave 
species are rearranging what we thought we knew.
           All cavefish are at a disadvantage when finding 
a mate. They can’t get on a plane, and meet some 
cutie on another continent. Fish which travel only 
a few hundred to few thousand feet in the course 

of their life tend to mate with the girl next door,  
After tens of thousands of years, isolated popu-
lations tend to consist of collections of cousins, 
some near, some far, and those populations evolve 
to become sufficiently different that they then can 
no longer interbreed successfully with foreign fish. 
Speciation has occurred. 
       A “clade” is a group of organisms, which can 
be individuals, populations, or species. Using the 
presence or absence of certain genetic markers 
and morphological features, researchers can trace 
back to this theoretic ancestor, and by knowing the  
approximate life length of a single fish, approxi-
mate at what point the clades diverged, and from 
what ancestor, if such an animal is still living or 
exists in the fossil record.
        Without going into the details, Niemiller and 
his associates have constructed the attached tree of 
relationships among species to display the differ-
entiation of cavefish for the last 20 million years. 
Although this tree is from a paper proposing a new 
species for Amblyopsis hoosieri, a cavefish they 
believe to be natively developed north of the Ohio 
River in Kentucky, one can see placements that 
split out T. eigenmanni (old Missouri and Arkansas 
T. subterraneus) from other Typhlichthys east of 
the Mississippi River. Also based on this tree, the 
federally threatened Ozark cavefish (formerly A. 
rosae) is not nearly as closely related to the north-
ern cavefish (A. spelaea) as previously thought.  
Instead, populations of this species form a distinct 
clade well separated from Amblyopsis and other 
species. 
       Niemiller et al. advocate for the use of the 
species names Troglichthys rosae and Typhlichthys 
eigenmanni, names that were used previously for 
these species, to better understand and communi-
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cate their status and relationships with other cave-
fish clades. 
         Is this the final word on Missouri cavefish?  
Not likely. Cavers and biologists have long known 
that Typhlichthys populations in the Ozarks differ-
entiate by color, by size, by pigmentation, and the 
ability of at least one of them to survive outside, 
in a deeply shaded pool. As work continues, more 
names may appear on this tree. 

Reference;
Chakrabarty P, Prejean JA, & Niemiller ML. The 
Hoosier cavefish, a new and endangered species 
(Amblyopsidae, Amblyopsis) from the caves of 
southern Indiana. ZooKeys 412: 41–57. Image 
from page 43. 

“Tree of relationships” between cavefish species
   - Niemiller et al. 

So Long
and  Thanks 
For ALL the

Fish!
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Cave biodiversity is measured not in terms of 
animal abundance, but in the number of different 
species in a cave, the number of troglobites and 
stygobites (terrestrial and aquatic cave-adapted 
species), and how rare (endemic) they are in the 
state. This idea was distilled into a mathematical 
expression that provides a biodiversity value for a 
cave, allowing us to recognize outstanding caves 
and areas that have evolved high biodiversity 
(Elliott, 2007). This is not a contest, just a way to 
gain understanding of patterns in nature. Of course, 
many caves have outstanding values in multiple 
ways besides biodiversity.

Karst biogeography
       Missouri’s cave biodiversity is best summed up 
by maps of cave biogeography. Figure 1 shows the 
overall density of caves in the two-thirds of Mis-
souri counties that are karst. This map is from 2007 
when there were about 6,300 known caves in Mis-
souri. The overall pattern is still about the same, 
with Perry County in the east hosting 700 cave en-
trances and the most extensive cave, Crevice Cave. 
Overlaid on this map are red dots representing 
about 1000 “biocaves,” that is caves having at least 
one reliably identified species, often many more. 
Biocaves are a bit more concentrated in the major 
cave areas, where cave biologists and helpers made 
biosurveys and collected specimens to scientifi-
cally identify over 900 different species. Most bio-
surveys do not collect animals, but rely on skilled 
biologists to field identify them. In 2007 only 17% 
of our caves and cave springs had been bioinven-
toried, but that has increased somewhat since then.       
      Next, let’s look at Figure 2, which shows the 
well-known physiographic regions such as the Sa-

lem and Springfield plateaus, which are karstic. 
I have added some karst biogeographic regions, 
such as Boone, Hannibal, St. Louis, Jefferson-Ste. 
Genevieve, and Perryville karsts. There also is a 
small, isolated area, Caney Mountain in Oregon 
County, not shown. Missouri has 83 cave-adapted 
species (troglobites, 69 described, 14 undescribed), 
including 49 aquatic and 34 terrestrial species. 
Troglobites are currently known from at least 728 
sites, including 597 caves (10% of known caves). 
Twenty-five troglobites, 8 of which are new spe-
cies, occur at single sites only, and are thus highly 
endemic. 
      These data came from the Cave Life Database 
(CLD), which the author developed at the Mis-
souri Department of Conservation (MDC) with 
several partners to track Missouri’s cave fauna. El-
liott, 2007, provided biodiversity analyses from the 
CLD, maps, and photos. Species checklists were 
published for three important biocaves: Tumbling 
Creek Cave, Taney County; Devil’s Icebox, Boone 
County; and Mystery Cave, Perry County. Tum-
bling Creek Cave ranks first in Missouri for species 
richness (115 species), number of troglobites (13), 
and “site endemism” (3.4154), giving it the high-
est, overall “Biodiversity Value”  (Table 1). That 
paper is available at the NSS website in the Journal 
of Cave and Karst Studies, and at my own website, 
http://mocavelife.com/
     Photos of Missouri cave species may be found 
in Elliott, 2003, A Guide to Missouri’s Cave Life, 
which is online, but copies will be distributed at the 
biology session at the 2015 NSS Convention. See 
Further Reading for some of the key literature on 

Missouri’s Cave Biodiversity
Dr. William R. (Bill) Elliott

NSS 10847, Fellow and Honorary Member
Missouri Department of Conservation, retired
914 Bannister Drive, Jefferson City, MO 65109

eaa429bill@gmail.com
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Figure 1. Cave density by 
county (about 6,000 caves) 
and 1,000 biocaves.

Figure 2. Missouri karst map showing the three principal ages of dolomites and limestones, karst bio-
geographic regions and the top ten biocaves. 1) Tumbling Creek Cave, Taney County; 2) Devil’s Ice-
box, Boone County; 3) Mystery Cave, Perry County; 4) Berome Moore Cave, Perry County; 5) River 
Cave, Camden County; 6) Branson Cave, Shannon County; 7) Kohms Cave, Ste. Genevieve County; 
8) Tom Moore Cave, Perry County; 9)  Jagged Canyon Cave, Crawford County; 10) Great Scott Cave, 
Washington County.
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Missouri cave biology.
       Although karst regions and cave faunal units 
were named by earlier authors, such areas were 
conceived differently by each. Here the karst bio-
geographic regions are based on a combination of 
troglobite biogeography, physiography, geology 
and karst type. These regions lack sharp boundar-
ies because of wide-ranging troglobites. 
       An interesting endemic species is Orconectes 
stygocaneyi, the Caney Mountain cave crayfish, 
known only from a small cave with a perched aqui-
fer on a high hill, geologically and hydrologically 
isolated from the main Springfield and Salem pla-
teaus. This area can be considered a remnant of a 
karst biogeographic region by itself. As the only 
stygobitic Orconectes west of the Mississippi Riv-
er, its nearest relative is O. pellucidus from Ken-
tucky caves. It probably is derived from a wide-
spread surface ancestor in the ancient terrain that 
once stretched across where the Mississippi River 
is now. In effect, the branch of that species predates 
the Mississippi.
        Some aquatic species are wide-ranging. The 
most common troglobite is Eurycea spelaea, the 
grotto salamander, with 200 known sites in Mis-
souri, many others in Arkansas and Oklahoma, and 
one in Kansas. The author considers the grotto  sal-

amander as the trademark cave species of the Ozark 
Region. It is a relatively recent troglobite that may 
have evolved from an ancestor ecologically similar 
to Eurycea lucifuga, but within the E. multiplicata 
complex. Other wide-ranging forms are the milli-
pede Tingupa pallida  and the amphipod Stygobro-
mus ozarkensis;  the latter ranges across most of 
the Ozarks (mostly caves) into Kansas (wells). The 
isopod Caecidotea antricola has an even larger 
range. The amphipod Allocrangonyx hubrichti was 
considered a rare stygobite, but it was found in an 
Arkansas well and later in 16 epigean streams in 14 
Missouri counties. Indi

Caney Mountain Cave Crayfish 
Orconectes stygocaneyi – (Elliott)

RANK CAVE COUNTY RANK CAVE COUNTY
1  Tumbling Creek Cave Taney 11   Bear Cave Crawford
2  Devil’s Icebox Boone 12   Brawley Cave Shannon
3  Mystery Cave Perry 13   Kelly Hollow Cave Oregon
4  Berome Moore Cave Perry 14   Chimney Rock Cave Barry
5  River Cave Camden 15   Bounds Branch Cave Shannon
6  Branson Cave Shannon 16   Turnback Cave Lawrence
7  Kohms Cave Ste. Genevieve 17   Possum Trot Hollow Cave Shannon
8  Tom Moore Cave Perry 18   Bat Cave Crawford
9  Jagged Canyon Cave Crawford 19   Round Spring Cavern Shannon

10  Great Scott Cave Washington 20   Panther Cave Ripley

Table 1. The top 20 biocaves in Missouri, ranked by overall biodiversity. Many other caves 
could move up the list with further study. See Elliott (2007) for a table of the top 50 caves.
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viduals from caves typically were larger than those 
from epigean sites, which usually were gravel sub-
strates at the bottom of pools.
      Missouri shares 49 troglobites with other states, 
has relatively low diversity in terrestrial troglobites 
compared to areas east of the Mississippi River, but 
has high aquatic cave biodiversity. There is nearly 
equal similarity to faunas east and west of the Mis-
sissippi River. Missouri ranks about seventh among 
the United States in troglobite richness. 

Springfield Plateau 
        This broad karst and physiographic region (fig. 
2) comprises limestones of Mississipian age, but 
it has smaller springs than the Salem Plateau. The 
plateau stretches into northern Arkansas, north-
eastern Oklahoma and the southeastern corner of 
Kansas. Representative species are the recently 
renamed Troglichthys rosae (formerly Amblyopsis 
rosae), common name Ozark cavefish (44 sites), 
and Cambarus setosus, the bristly cave crayfish (44 
sites), which co-occur in 16 sites (22%). Subpopu-
lations of these species are found in semi-isolated 
parts of the aquifer. There are 21 troglobites in this 
large area, with the second highest area endemism 
in Missouri. However, none of the top 10 biocaves 
are in this region. Turnback Cave, Lawrence Coun-
ty, is the most biodiverse, with 40 species, 7 tro-
globites (including Ozark cavefish and Bristly cave 
crayfish), but relatively low site endemism.

Boone Karst 
      This karst is formed in Mississippian lime-
stones, and it might be considered an extension of 
the Springfield Plateau, along the Missouri River 
in Boone and adjacent counties. This karst was not 
glaciated during the latest (Wisconsin) glacial, but 
it may have been glaciated during the Illinoian and 
earlier. The Boone Karst apparently lacks cavefish 
and cave crayfish and its cave fauna is different. 
Devil’s Icebox is a large cave with an extensive 
sinkhole plain feeding its stream, with two endem-
ics, Macrocotyla glandulosa, the pink planarian, 
and a new, undescribed species of Caecidotea iso-
pod. The system is nutrient-enriched from sinkhole 
ponds, suburban development and livestock, and 
it has a large gray bat colony and abundant cave 
life. Other large caves, such as Hunter’s Cave and 
Rocheport (Boone) Cave, have few troglobites and 

are largely fed by epigean waters. The area has 10 
troglobites and moderate endemism, but Devil’s 
Icebox ranks as number 2 in cave biodiversity in 
Missouri.

      This karst is formed in Mississippian rocks and 
some Devonian and Silurian rocks near Hannibal, 
Marion County. Somewhat isolated from the other 
karsts, it has two common troglobites, Bactrurus 
brachycaudus (amphipod) and Tingupa pallida 
(millipede), but it has received little study. 

Lincoln Hills Karst 
       Formed in Mississippian rocks along the Lin-
coln Fold in Pike and Lincoln counties, this region 
has three troglobites and a moderate amount of 
endemism: Bactrurus brachycaudus, Caecidotea 
packardi isopod) and Mundochthonius cavernico-
lus (pseudoscorpion).

Salem Plateau
       This broad area is mostly a dolomitic karst of 
Ordovician age, with Cambrian rocks ringing the 
central Ozark Dome, a structural, igneous feature 
known as the St. Francois Mountains. This plateau 
could be divided into many karst biogeographic 
regions, particularly river basins such as the Mera-
mec, Gasconade, Osage, Niangua, Current/Jacks 
Fork, Eleven Point and others. However, interbasin 
transfer of groundwater is common, and there are 
very large recharge areas, therefore stygobites can 
cross from one basin to another. For example, the 
record-holding, long-distance dye trace in the USA 
by Tom Aley ran for 64 km to Big Spring, Carter 
County.

Gray Bat Roost
Myotis griesescens – (Elliott) 
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       High biodiversity is found in some caves such 
as Tumbling Creek Cave, Taney County, and Bran-
son Cave, Shannon County. A cavefish/crayfish 
pair co-occurs in nine (21%) of 52 caves: Eigen-
mann’s cavefish (Typhlichthys eigenmanni), for-
merly called Typhlichthys subterraneus, southern 
cavefish, is found throughout the Salem Plateau 
(35 sites in Missouri, 5 in Arkansas, Niemiller et 
al., 2013), and it occurs in Carroll Cave, Camden 
County, which will be visited by NSS convention-
eers. Cambarus hubrichti, Salem cave crayfish, is 
common across this region (23 sites). These two 
stygobites are absent from some stream caves, even 
though they may occur in springs nearby, e.g. Pow-
der Mill Creek Cave, Shannon County. A new spe-
cies of troglobitic carabid beetle, Tribe Trechini, 
was found in two caves near the Current River, the 
first Pseudanophthalmus west of the Mississippi 
River and a link to eastern faunas. The three karst 
regions below can be considered eastern subdivi-
sions of the main Salem Plateau, separated from it 
by the St. Francois Mountains.

St. Louis Karst
       The Florissant Karst and the St. Louis Karst, 
were named by previous authors based on surface 
vegetation, soils and geology, but they are lumped 
together here, as there is no distinction in cave 
biogeography. Woods Cave contains a widespread 
species that is rare in Missouri, Caecidotea stygia.  
Many of the caves have been obliterated by urban-
ization. Nevertheless, there are 11 troglobites and 
slightly more area endemism than the Lincoln Hills 
to the north. Peck and Lewis (1978) recognized a 
“St. Louis-Ste. Genevieve County Fauna,” which 
are separated here into the St. Louis and Jefferson-
Ste. Genevieve karsts.

Jefferson Karst-Ste. Genevieve Karst
       This karst is formed in Mississippian and Or-
dovician rocks in Jefferson and Ste. Genevieve 
counties, south of St. Louis. There are faunistic 
similarities to the St. Louis and Perryville karsts. 
Mississippian rocks crop out in northern and south-
ern blocks containing most of the caves, but a few 
important biocaves, such as Friedman’s and Pleas-
ant Valley, lie in Ordovician rocks in northern Jef-
ferson County. Two endemic cave beetles occur: 
Xenotrechus condei, Northern Xenotrechus cave 

beetle, and X. denticollis, southern Xenotrechus 
cave beetle, with only two known caves each. A 
stygobite, Sphalloplana hubrichti, Hubricht’s cave 
planarian, occurs in Illinois and in this area, in two 
Ordovician springs and in Kohm’s Cave, a large 
stream system with abundant cave life. Kohm’s 
also has X. denticollis, a trechine beetle about 3.6 
mm long, which may feed on tubificid oligochaete 
worms on stream banks. Xenotrechus is most 
closely similar to Chaetoduvalius and Geotrechus 
from southern Europe. Extensive bat stains on the 
edges of domes indicate that a large colony of gray 
bats may have roosted in Kohm’s Cave, but no lon-
ger. No gray bats are currently known from caves 
in eastern Missouri. With 19 troglobites, this karst 
has the highest area endemism in Missouri. Peck 
and Lewis (1978) thought the Ste. Genevieve Fault 
separated this area from the “Perryville County 
Fauna” to the south.

Perryville Karst
       Some of the densest known karst develop-
ment in the USA occurs in Perry County, in lime-
stones of middle Ordovician age or older. About 
700 cave entrances are recorded in the large sink-
hole plain, with many large river caves, such as 
Crevice Cave, the longest in Missouri at 45 km. 
Large stream caves are especially developed in the 
Cinque Hommes Creek area. The uplands are cov-
ered with up to 10 m of loess derived from the Mis-
sissippi River flood plain, and there is heavy row 
crop agriculture. Biologically similar to the Jef-
ferson-Ste. Genevieve Karst, the Perryville Karst 
 

Grotto Sculpin
Cottus specus – (Pobst)
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has its own endemics and lacks trechine beetles. 
Endemic species include Sphalloplana evaginata, 
Perryville cave planarian, Macrocotyla lewisi, 
Lewis’ cave planarian, and Cottus specus, the grot-
to sculpin, now on Missouri’s Species of Concern 
List. Mystery Cave ranks as third in cave biodiver-
sity in Missouri. With 18 troglobites, this karst has 
high area endemism.

Discussion
       High troglobite endemism occurs in some 
areas, such as the Jefferson-Ste. Genevieve Karst, 
Springfield Plateau, Perryville Karst, and the Sa-
lem Plateau. Area endemism is generally low north 
of the Missouri River, Boone County being an ex-
ception. Endemism generally increases to the south 
and the east, but high biodiversity caves occur over 
a broad area. The top three caves are widely sepa-
rated by 260-320 km, but more top biocaves are 
found in eastern Missouri than elsewhere (fig. 2). 
      The Ozark Region lacks the rich troglobitic 
beetle fauna that is common in the eastern Unit-
ed States. Until recently the only trechines in 
Missouri were the two Xenotrechus found in the 
Jefferson-Ste. Genevieve Karst. The discovery 
of a new species of relatively small Pseudanoph-
thalmus in Shannon County re-opens the ques-
tion of the low number of troglobitic beetles in the 
Ozarks, discussed by earlier authors. Perhaps we 
only need to look for smaller beetles to have suc-
cess. However, Missouri caves lack large colonies 
of rhaphidoporid (camel and cave) crickets, with 
just four instances in the CLD where an observer 
counted more than 100 crickets, the maximum be-
ing 500 C. gracilipes.  In contrast, cricket popula-
tions often number in the thousands in Texas (sev-
eral Ceuthophilus) and Kentucky (Hadenoecus and 
Ceuthophilus), where there are many troglobitic 
and troglophilic carabid beetles, such as Rhadine, 
Pseudanophthalmus, and Neaphaenops preying on 
cricket eggs. Missouri camel crickets are less cave-
loving, which may have prevented the co-evolution 
of cricket-egg-predators, along with a possible lack 
of ancestral carabids invading the Ozarks from the 
Appalachians. 
        Christiansen (1983) analyzed the distribu-
tions and troglomorphy of cave Collembola east of 
the Great Plains. The greatest biodiversity of tro-
globites was in the “heartland” of the nonglaciated 

Appalachians and Interior Low Plateaus, particu-
larly among the Entomobryinae. The Ozarks have 
intermediate biodiversity, and caves in glaciated 
areas have the lowest level of cave adaptation.
       Culver, Christman, Elliott, Hobbs and Reddell 
(2003) analyzed regional patterns of troglobites, 
stygobites and phreatobites across the entire USA. 
Their analysis looked at the Ozark Region and not 
Missouri per se. For both stygobites and troglo-
bites, only number of caves was a significant pre-
dictor of the number of troglobites, and that seems 
to be born out in eastern Missouri. 
       Elliott (2007) found that high biodiversity as 
measured in some Missouri caves seems to be re-
lated to several factors:
1) Larger and numerous caves with numerous 
aquatic and terrestrial microhabitats,
2)  Location generally south of the Missouri River 
(away from Pleistocene glaciation), 
3)  Moderate to high, natural nutrient loads from 
recharge (essential) and gray bat guano (not  
always essential, as in Mystery Cave), as opposed  
to vegetation type, and
4)  High scientific and conservationist interest by 
the owner or manager, and access by qualified  
biologists. 

       The top three biocaves provide excellent ex-
amples of the factors given above. Tumbling Creek 
Cave, the leading Missouri biocave at this time, 
has received 40 years of study but is still yielding 
new species. Martin (1980) studied the extreme ar-
thropod diversity of Tumbling Creek Cave, tabu-

Tumbling Creek Cavesnail
Antrobia culveri – (Elliott)
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lating 28 mite species, most of which were associ-
ated with gray bat guano. Insofar as half (58) of 
the 115 species in Tumbling Creek Cave are mor-
phospecies not yet identified to species, including 
27 that are not yet identified to genus, there is still 
some potential for additional, new, endemic spe-
cies there.      
      Another example of the above four factors is 
Devil’s Icebox, managed by Rock Bridge Memo-
rial State Park as a wildlife refuge and wild cav-
ing venue, where visiting scientists and park staff 
often conduct faunal surveys and contribute data to 
the CLD. Mystery Cave received intensive study 
by Lewis (1974). Few high-biodiversity caves  
received only cursory study. 
       Additonal work is needed in many caves. Car-
roll Cave, Camden County, though large, apparent-
ly has only moderate biodiversity; it has received 
good ecological studies with five or six troglobites 
noted, abundant cavefishes and bats, but no endem-
ic species to date (David C. Ashley, pers. comm.). 
More years of study and published results are 
needed. Other Missouri caves are good candidates 
for having high biodiversity, but studies are incom-
plete. Crevice Cave, Perry County, has abundant 
aquatic life, and is being studied by Michael J. Sut-
ton and the CRF. Bruce Cave, Pulaski County, has 
had only cursory biosurveys, mostly bats, to date. 
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LARGE SPRINGS 
OF MID-MISSOURI

   
By Jo Schaper 

Two girls watching the flow from Roubidoux Spring. – (Schaper)

                                  Chapter 4

  AREA HYDROLOGY
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Name: Bennett Spring
Location: Dallas County, Missouri. Easiest via I-44 
exit 129 at Lebanon. At the top of the off ramp, turn 
right onto Hwy. 5 /Hwy. 32. Stay straight on Hwy. 
5 for 1.5 miles, until you reach the intersection of 
Hwy. 64 and Hwy. 5. Go straight on Hwy. 64 for 
10.5 miles then turn left on Hwy. 64A. Travel for 
one mile until reaching the state park.
Rank in Missouri: 3
Average Flow: 103 million gallons per day (165 
cubic feet per second)
Recharge Area: Bennett Spring has been success-
fully dye traced from the south, southwest and 
southeast of the spring. Extensive studies of the 
spring recharge by James Vandike yielded a re-
charge area of about 265 square miles.
Interesting Information: The spring basin is 50 feet 
in diameter. Divers easily enter to 80 foot of depth 
and 130-foot length, where a gravel spray of great 
velocity usually prevents further penetration. A  

research permit is needed beyond the gravel spray. 
That can be attempted only at low flow conditions 
— OCDA divers have accomplished this feat only 
recently. Gravel boils in the spring churn the chert, 
resulting in highly polished naturally tumbled 
stones. Basin diving by permit only is permitted in 
the winter. 
Brief History: The spring's origin was attributed by 
the Osage Indians to an earthquake caused by the 
Creator's displeasure with the tribe. First white set-
tlers were the James Brice family in 1837, joined 
shortly thereafter by that of Peter Bennett. Origi-
nally milling rivals, the families later intermarried. 
Around 1900, the Brice Inn was established and 
soon catered to tourists. Releases of "mountain 
trout" occurred in these early days. The town of 
Brice was purchased with the spring and other land 
from Bennett heirs in 1924 and 1925. A fish hatch-
ery predated the state park. The Civilian Conserva-
tion Corps made improvements in the 1930s, and 
newly formed Dept. of Conservation took over fish 
culture in 1936. More land has been acquired, but 
the spring remains the key to the state park's iden-
tity as a trout fisherman's mecca.

Ownership and Access: Bennett Spring is a DNR 
Missouri state park, with spring water utilized by a 
trout hatchery and fishing facility controlled by the 
Missouri Department of Conservation. No charge 
to view the spring, however camping and fishing 
fees apply.

Name: Maramec Spring 
Location: Phelps County, Missouri. Take Missouri 
68 south of St. James for 5 miles. Hwy 68 goes

Bennett Spring pool is a favorite for fishermen. – (Schaper)

    Springs map generated by DNR information – (Vale)

right. Continue straight for 1 mile to Maramec  
Spring Park on the left.
Rank in Missouri:: 4
Average Flow: 100 million gallons per day (155
cubic feet per second)
Recharge Area: Much of the Maramec Spring  
recharge area lies to the south and southwest along 
the Dry Fork of what becomes the Meramec River 
with the influx of the spring. According to James 
Vandike, it encompasses a 310 square mile area. 
The spring has been entered for about 3000 feet 
and to a depth of 233 feet.
Interesting Information: Maramec Spring was firs-
noted in survey reports in 1823. Three years later, 
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the first iron furnace west of the Mississippi was 
established on its banks. Southern cavefish and 
Salem cave crayfish, usually denizens of deep  
beneath the earth, were not known from the 
spring until they washed out of the spring after an  
ammonia pipeline rupture polluted the groundwa-
ter in its recharge area in 1981. It took three months 
and frequent rains for the water quality to return 
to normal. Deep within the spring the water is 
quite cold- 47 degrees-when it should be nearly 10  
degrees warmer. 
Brief History: After meeting traveling natives 
decorated with hematite paint, Thomas James, an 
ironmonger from Ohio, allegedly persuaded them 
to show him where the paint came from. He found 
a filled sink iron deposit, ample supplies of lime-
stone, plenty of trees for charcoal and a ready pow-
er source on the banks of Maramec Spring. He and 
his heirs purchased the land and went into the iron 
business here just five years after Missouri state-
hood. For the next fifty years, the Maramec Iron 
Works supplied pig and wrought iron locally and 
  

for export, creating a substantial fortune for the 
James family. A community of two to three hundred 
prospered for many years, falling on hard times not 
entirely of their own making in the 1870’s. William 
James went bankrupt. Much of the property was 
sold. When William James died in 1912, his grand-
daughter, Mrs. Lucy Wortham James bought out 
the other heirs, and reacquired Maramec Spring. 
Before she passed away in 1938, she established 
The James Foundation, to manage the property as a 
private park, "open to the enjoyment of the people."
Ownership and Access: The James Foundation, 
part of the New York Community Trust. Maramec
Spring Park is open to visitors for a nominal fee 
per car, and features the spring, historical exhibits 
relating to the iron works days, and stocked trout 
fishing.

Name: Hahtonka Spring
Location: Camden County, Missouri. Take 1-44 
West to the Sleeper exit Hwy. 5. Turn right.  Take 
Hwy. 5 north to Missouri 133 to the park. Alterna-
tively, one can go north on Hwy. 7 past Richland 
to Camdenton Hwy 54. Turn left to Missouri 133 
then south.
Rank in Missouri: 12                                              
Average Flow: 49 million gallons per day (77 cubic 
feet per second)
Recharge Area: Dry uplands and valleys to the 
south and east. The spring flows into the Niangua 
arm of Lake of the Ozarks. 
Interesting Information: 
Hahatonka Spring is the highlight of an intensely 
karst area featuring caves, natural bridges, tunnels,

Hahatonka Spring is the centerpiece for a karst complex.  
– (Schaper)

The Maramec hematite mine at the park. – (Schaper)

Maramec Spring – (Schaper)
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and sinks. Originally called Gunter Spring, it was 
renamed by a railroad promoter Robert Scott in 
the 1890s who, it is believed, invented an Indian  
legend about 'laughing waters' to go with it.  
Hahatonka Spring and nearby River Cave are  
connected, according to divers who investigated 
during the late 1980s. 
Brief History: The spring was first used around 
1830 by a man named Garland, who established 
a gristmill on the branch. According to the WPA 
Guide to Missouri, R.M. Snyder began building 
his country estate at Hahatonka in 1905, import-
ing 20 stonemasons from Scotland to work on his 
"castle" which overlooks the spring branch from 
a 200-foot bluff. Snyder was killed in an auto ac-
cident in Kansas City in 1906. His son completed 
the castle in 1922. The Snyder family sued Union 
Electric when their property was partially sub-
merged by the closing of Bagnell Dam, but lost 
after an expensive proceeding. Use of the castle 
was relatively short lived, as it burned in 1942 as 
the result of a chimney fire while being used as a 
hotel. Although promoted as a potential national 
park area since the 19th century, the spring, castle 
ruins, and surrounding karst area was purchased in 
1978 as a Missouri State Park. River Cave served 
briefly as a show cave, and now houses endangered 
bats. There’s more on Ha Ha Tonka in Chapter 7 on 
Show Caves.
Ownership and Access: Owned by Missouri Divi-
sion of State Parks. Some trails to spring and castle 
are quite steep and strenuous. Picnicking, fishing, 
hiking only, but no charge for entry to view the 
spring.

Name: Boiling Spring
Location: Pulaski County, Missouri. Float from 
Big Piney or Gasconade River put-ins near Dixon. 
To drive and approach from the north side: From 
Waynesville, go east to exit # 163 (Dixon Exit) 
to Highway 28 East. Continue on Highway 28  
approximately 6 miles to PP Highway. Turn right 
on to PP highway, travel 3 miles on blacktop then 
continue on gravel road for 1/2 mile to Boiling 
Spring Campground (look for signs). 
Rank in Missouri: 15
Average Flow: 45 million gallons per day (69.5  
cubic feet per second)

                    Boiling Spring (Schaper)

Recharge Area: To the east and southeast of the 
spring. Boiling Spring has been dye traced to  
several large sinks in the area, and there are 12 
known caves, including a bat hibernaculum, within 
a one-mile radius of the spring. 
Interesting Information: Spring rises in the bottom 
of the Gasconade River, in a visible boil along the 
eastern bank, at the base of a tall bluff. At low river 
flow the bottom of the spring can be seen churning 
gravel. The spring water reportedly is often clear 
at times when the river is murky or muddy. Divers 
have been to 1800 feet plus and 175 feet depth in 
this spring. There is some dispute over the volume 
of this spring. As with other river bottom springs, 
only an above/below difference measurement can 
be taken, and true maximums are hard to get. One 
recent researcher gives an average daily flow of 80 
million gallons for this spring. 
Brief History: In the past, a river resort atop the 
bluff used the spring for water, utilizing a "sky 
well" bucket arrangement to draw water. The  
developed overlook used for this purpose is visible  
from the river. The spring is allegedly a good  
fishing hole when the river is low. 
Ownership and Access: Public in the river/US 
Forest Service. No south access via road. Easiest 
access is by floating the Gasconade, or from Boil-
ing Spring Campground on the north bank of the 
river. $3 for a day pass with caver ID. They also 
have a video of divers in the system. 

Name: Roubidoux Spring
Location: Pulaski County, Missouri, in Laughlin 
Park, downtown Waynesville. 
Rank in Missouri: 17
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Average Flow: 37 million gallons per day (57 cubic 
feet per second)
Recharge Area: Dry upper reaches of Roubidoux 
Creek, which stretches 14 miles before it becomes 
a year round stream one mile above the spring. 
Interesting Information: Roubidoux Spring rises in 
Laughlin City Park, at the base of a high bluff. The 
spring once emerged from a cave opening, but it 
is now permanently backflooded by a dam built to 
keep it out of Roubidoux Creek. A large retaining 
wall above the spring helps to maintain the road 
above from the spring at high flow--the spring 
and creek have washed the road away more than 
once. In flood, Roubidoux Spring can reach 200 cfs  
in flow.

Brief History: Well-known picnic and fishing 
spot for locals. One of the few places in the state 
where scuba spring diving is routinely allowed  
to QUALIFIED and certified cave divers.  
Don Rimbach and Joe Wagner dug the spring open 
for diving in 1969. ALL DIVERS must register at 
the 911 Center for permission before entering the 
spring. Several dive fatalities have occurred at the 
location. The cave has been mapped 240 feet deep 
and 11,000 feet in; part of it goes directly beneath 
Waynesville City Hall.  
Ownership and Access: Owned by the City of 
Waynesville, Missouri. Picnicking, fishing,  
allowed; diving allowed by PERMIT ONLY.  
No charge for entry to view the spring. 

Roubidoux Spring  – (Slais)
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Losing Streams                              
in the Local Watersheds;     

the Gasconade, Big Piney, and Niangua Rivers
by Dan Slais

objectives to:  Continue to identify potential pol-
lution sources within the watershed and within the 
recharge areas of watershed springs, evaluate their 
potential impacts on the water quality and aquatic 
communities, and implement management strate-
gies to monitor the potential impacts and reduce 
these threats.
     In the three major watersheds around the 2015 
NSS Convention at Waynesville, each watershed 
has several sections of losing streams and springs. 
This article takes a look at the Gasconade, Big Pin-
ey, and Niangua River watersheds.

     A losing stream is a stream or stream segment 
that loses 30% or more of its flow through per-
meable geologic materials into a bedrock aquifer.  
Sometimes it is not often easy to identify a los-
ing stream.  However, surface pollution by many 
sources can easily enter the ground water system 
through a connection like a losing stream to pollute 
springs and possibly wells.  
     There are many possible threats to the qual-
ity of water that is a losing stream or sinkhole in 
a spring recharge area. The Missouri Department 
of Natural Resources and the Missouri Department 
of Conservation have the major coomplementary 

Missouri Department of Conservation Missouri Watershed Inventory and Assessment
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         Gasconade River Watershed
     The Gasconade River flows in an elongate ba-
sin in central Missouri flanking the northwestern 
Ozarks and enters the Missouri River near the little 
town of Gasconade in east-central Missouri.  List-

ed as 263 miles long by the Missouri Conservation, 
it has combined watershed of 2,806 square miles. 
The basin lies between the Osage basin on the west 
and the Meramec basin on the east.

       
Missouri Department of Conservation - Greener Communities - Missouri watershed inventory and assessment  

Table Hy06 coldwater and losing segments in the upper and Hy07 - lower  Gasconade River Watershed.
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    The Gasconade River basin has one of the larg-
est concentrations of big springs in the state. They 
are found mainly in the central part of the basin 
where the Gasconade dolomite floors the valleys 
and the Roubidoux sandstone formation covers the 
uplands.  In the upper part of the basin, altitudes 
are high and the Cotter and Jefferson City dolo-
mites cover most of the area.  The Roubidoux    

formation forms the valley floors. Springs are 
abundant in the valleys but are generally small by 
comparison with those in the central part of the ba-
sin.  The lower portion of the basin is narrow, and 
here the summits are covered by Pennsylvanian 
sandstone and shale. Where the Pennsylvanian for-
mations have been eroded away the Cotter and Jef-
ferson City dolomites form the divides and hill 

This is a Graphical presentation of low-water flow of the Gasconade from Hazelgreen to Waynesville, Missouri. 
(Vineyard and Feder, Springs of Missouri, 1982)
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slopes. Although the Gasconade dolomite floors 
the valley through much of the lower part of the 
basin, springs, with one exception, are very small.
     Faulting is not prominent in the basin. Several 
small faults in the Mansfield fault system cut the 
southwestern extremity of the basin where Missis-
sippian rocks form the divide. In the lower part of 
the basin the Gasconade dolomite crops out exten-
sively and much of the upland area is covered by 
the Roubidoux formation. All the larger springs are 

in a belt about 20 miles wide trending northwest-
erly across the basin. 
     The Gasconade River gains water through  
accumulation of the discharges of the many springs 
in the basin so that when it discharges into the  
Missouri River it has an average discharge of more 
than 3,000 cfs. (almost 2,000 mgd.). Although the 
river gains water from its headwaters to its mouth, 
it has an important losing reach just before it  
reaches the heart of the big spring area.
      The spring area on the other side of Moccasin  
Bend below Collie Hollow includes Falling, 
Creasy, and Barlett Mill Springs just upstream 
(3-4 miles) from the Roubidoux Creek and  the  
Roubidoux Spring.  On this map and graph only 
Barlett Mill Spring is shown. This spring is on the 
old Dru Pippin place which is now private prop-
erty. The other two springs are accessible from the 
river just below the Gasconade Bluff slide. Creasy 
the largest of the three (12 to 15 million gallons a 

day) comes out right at the edge of the river. Most 
probably, the springs and bluff slide are in line 
along a fault zone. See Gasconade Rock Slide in 
Chapter 10.
     Public river accesses are somewhat scarce, 
however there is a Missouri Conservation access 
at Schlicht Spring, north of the river. In the Mis-
souri Ozark Waterways, Schlicht Spring is listed at  
106.0 miles and the Highway 17 bridge crossing 
where the Roubidoux enters is at 116.3 miles is  

View of the Gasconade River mid-September 2000 from State Highway T 
bridge north and west of Waynesville. (Lundstrum Ford on graph). Here, 
the water is not flowing. Water is simply in pools (Slais, 2000)

the next public access.
     Thes springs, including Schlicht, are all com-
ing to help the rising of the graph water level at 
Bartlett Mill discharge reading. The losing stretch 
of the Gasconade pictured here, provides recahrge 
for those springs.



The Hitchhiker’s Guide to Missouri Caving - 2015 NSS Convention

102

   Big Piney River Watershed

     The Big Piney is the largest tributary to the 
Gasconade River coming in below the Highway 28 
bridge south of Dixon, but above Boiling Spring 
on the Gasconade. A watershed of 755 square 
miles is part of the large watershed of the Gascon-
ade. The eastern edge of the watershed is bounded 
by the Meramec, with the southeast going to the 
Jacks Fork-Current system. On the western side is 
the Roubidoux and the Gasconade. The Big Piney 
flows for 110 miles with the Missouri Department 
of Conservation logging 85.7 miles in the Missouri 
Ozark Waterways book.
     Ordovician dolomites and sandstone dolomites 
dominate the geology of the watershed, while small 
isolated remnants of Mississippian limestone and 
Pennsylvanian limestone occur in the upper portion  
of the watershed. As in the case of most water-
sheds of the Ozarks, the geology of the Big Piney  
Watershed (primarily consisting of soluble rock 
formations of dolomites and sandstone dolomites), 
in combination with an average annual precipita-
tion of over 42 inches has created a karst landscape 
within the watershed. This karst landscape is char-
acterized, in part, by a close relationship between 
the surface water and the ground water systems.  
Within karst landscapes, points or areas of surface  
water/ground water interaction include losing 
stream, sinkholes, caves, and springs.
     The presence of karst features within and around 
the Big Piney Watershed such as Spring Creek, 
Dry Creek, and Big Paddy Creek (losing streams), 
increases the risk of ground water contamination 
from point and non-point sources of pollution  
located on the surface. In addition, portions of  
permanent flow within the watershed are enhanced 
by springs such as Stone Mill and Boiling Spring. 
Thus any contaminant which affects ground  
water quality is likely to affect surface water quality. 
There are several ways in which contaminants can 
enter the ground water system. These include losing 
streams, sinkholes, and abandoned wells. As indi-
cated by dye traces performed within the watershed, 
ground water movement is not always restricted  

by surface watershed boundaries. Examples of this 
are detections of groundwater movement from the  
Upper Little Piney Creek to Relfe Spring as well  
as groundwater movement to Shanghai Spring 
from two points outside the surface watershed  
(one point is in the Roubidoux watershed).
     Missouri of Conservation Table GEO1: Losing 
Stream Reaches (on the Big Piney) lists 14 creek 
tributaries with 51 miles of losing stream length.  
Spring Creek, Dry Creek, and Big Paddy Creek 
were the largest streams. Also an additional Table 
WQ07: Major Water Users Within The Big Piney 
Watershed showed total gallons pumped. The chart 
from 2001 showed Fort Leonard Wood is using 
the Big Piney as one of its major water sources, 
pumping 1,082,615,123 gallons out of a total of 
1,947,333,026 gallons of total use of the river  
watershed. Cabool, Houston, Licking, Raymond-
ville, and St. Robert are other municipalities listed 
as well as Public Water Supply Districts for Texas 
and Pulaski Counties. Many of these are wells into 
subsurface water sources within the watershed.
  The presence of Fort Leonard Wood presents 
unique water quality concerns which are not  
applicable to many other watersheds.  In 1985, 
the Installation and Restoration Program (IRP) 
was initiated at Fort Leonard Wood.  The IRP is 
“a comprehensive program to identify, investigate, 
and cleanup contamination from hazardous sub-
stances and wastes resulting from past Department  
of Defense activities on active installations and 
formerly used Department of Defense lands”  
(USDoD 1998).
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Location Map of the Big Piney River Watershed - Missouri Department of 
Conservation - Greener Communities - Missouri watershed Inventory and Assessment
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Missouri Department of Conservation - Greener Communities - Missouri watershed inventory 
and assessment Figure Ge01  Geology and Springs of the Big Piney River Watershed
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     Niangua River Watershed
     The Niangua River is a tributary to the Osage 
where since 1931 the confluence has been the Lake 
of the Ozarks. Missouri Ozark Waterways float trip 
guide shows it as going approximately 78 miles 
to connect but adding on the network of flow is 
120 miles. The watershed drainage is 1,040 square 
miles.
      The Niangua watershed lies in the Salem Plateau  
subdivision of the Ozark Plateau physiographic 
region. The watershed is underlain with several 
hundred feet of Ordovician and Cambrian rock, 
largely dolomite (Harvey et al., 1983). The edges 
of the watershed lie in Jefferson City-Cotter do-
lomite, while streams cut into progressively older 
Roubidoux, Gasconade, and Eminence formations 
(MDNR, 1984). There is considerable subsurface 
movement of water in the watershed through solu-
tion dissolved channels in the fractured and jointed 
dolomite. As a result, karst features such as caves, 
sinkholes, losing streams, and springs are abundant.  
Streams which incise into the middle or lower Gas-
conade have well sustained base flows even during  
dry periods, due to ample groundwater supplies 
(MDNR, 1984). Streams which incise into the 
Roubidoux formation are frequently losing streams 
and sinkholes are common (Harvey et al., 1983). 
   The Niangua watershed contains numerous 
springs. The largest springs in the watershed are 
Bennett Spring, the fourth largest in Missouri, and 
Ha Ha Tonka Spring, the twelfth largest in the state 
(Vineyard and Feder, 1982). Bennett Spring prac-
tically doubles the flow where it joins. Bennett 
Spring is supplied by an extensive recharge area 
which has recently been delineated by an MDNR 
study (Vandike, 1992). The recharge area includes 
portions of the Dry Glaize and Gasconade water-
sheds (Vandike, 1992). Hahatonka Spring flows 
about 1.4 miles to a cove on the Niangua Arm of 
Lake of the Ozarks. Many karst features and the 
dramatic faults evident in the vicinity of Hahatonka 
Spring suggest that a large underground reservoir 
may supply the spring (Vineyard and Feder, 1982). 
In response to concerns about steady increases in 

nitrates and phosphates in the late 1960s, a thor-
ough study of potential contamination sources in 
the vicinity of Hahatonka Spring was conducted 
(Vineyard and Feder, 1982). To eliminate pollu-
tion sources in the vicinity, several nearby resorts 
were purchased and an extensive sewer system 
was installed. Several other springs of the Niangua 
watershed are hydrologically connected to losing 
streams outside the watershed. 
     Nineteen losing streams have been delineated 
in the Niangua watershed. Low flow measurements 
or dye tracings are used to identify losing stream 
segments, and the MDNR Water Pollution Control 
Program maintains a list of identified segments. 
Wastewater discharges within two miles upstream 
of a losing stream must meet more stringent effluent  
limitations due to the potential for groundwater  
pollution. Thirty additional stream segments with-
in the watershed have been identified as losing 
streams in recent dye tracings (Vandike, 1992), 
and are awaiting approval for the MDNR list.  
In addition, several losing streams have been  
identified in the spring recharge area that lies  
outside the watershed. 
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Missouri Department of Conservation - Greener Communities - Missouri watershed inventory and assessment     
Springs, losing streams, and extra-watershed spring recharge area of the Niangua River watershed

S003 is Bennett Springs               S011 is Hahatonka Spring
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The Roubidoux Creek - a Lost River 

by Dan Slais

      Many chert-bottomed losing streams exist in 
the Ozarks. Several of the county streams have sec-
tions where they lose water into the ground. How-
ever, the Roubidoux Creek loses all of its water 
at one point to become classic to the list of karst 
features in Pulaski County. The Roubidoux Creek 
is a lost river. The entire path of the creek bed ex-
tends from former towns of Roubidoux or Flatrock 
in Texas County, where it connects 58.4 miles later 
as a tributary to the Gasconade River in Pulaski 
County.
     Starting in Texas County, the Roubidoux wanders 
north from the joining of the east and west forks of 
the creek. The stream maintains an adequate creek-
ly flow with joining tributaries and small springs. 
Twin Springs comes in north of Plato with an un-
known but substantial flow. Missouri Stream Team 
#226, the Slais Family, did water quality testing 
on the Roubidoux just above Bradford Ford.  The 

stream was monitored several times during differ-
ent seasons showing an average flow of between 
60 to 100 cubic feet per second.
     Continuing out of Texas County, the Roubi-
doux enters the Fort Wood Military Installation in 
Pulaski County.  The creek flows adjacent to Can-
non Range and the Cannon Range Artillery Impact 
Zone.  One common theory regarding the stream 
as a lost river is that "the creek flows into impact 
holes of the range here." This is not true.
     The Creek appears to maintain a steady flow 
until it reaches where Fort Leonard Wood Areas 
20,21,22, and 14 meet.  Quesenberry Ford is near 
this location where the Roubidoux goes off of Fort 
Wood. The stream bed makes a tight loop around 
the Devil's Backbone, a 300 foot high ridge.  As 
described in Beveridge's Geologic Wonders and 
Curiosities of Missouri, "On the south side of the 
Backbone, a permanent eddy is indicated whereas 

Beginning of the Roubidoux Creek where the east and west fork come together at the 
town of Flatrock or Roubidoux. – (Slais, Roaring Roubidoux)

on the north side no water  
is indicated in the channel 
along a lengthy stretch.   
Obviously, the flow is 
subsurface in this stretch, 
in sands and gravels of 
the streambed and pos-
sibly to some degree, in 
karst channels."
     The Roubidoux seeps 
underground in the large 
gravel filled floor of the 
creek bed. The riverbed 
continues on to a sec-
tion of the Mark Twain 
National Forest, Pruitt 
Bottom Missouri Con-
servation Area, and the 
George Berry property.
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Overlook .6 miles south of the Highway 17 bridge crossing 
the Roubidoux – (Slais, Roaring Roubidoux)

    The creek, here, is mostly dry with occasional 
pockets of water depending on the season, but it 
has no flow.
     Geologists John G. Schmacher and Jeffery L. 
Imes believe that an intersection of three faults 
may play a significant role in the Roubidoux Creek 
flow. The Hurd Hollow Fault connects with the 
Countyline Fault and the nearby Nelson Creek 
Fault all within a two mile radius of Devil's Back-
bone Ridge on Fort Wood.  Running northeast 
to southwest, the Hurd Hollow Fault specifically 
crosses the Roubidoux about one half mile south of 
the Devil's Backbone where the creek flow appears 
to stop during most of the year.  The fault, or crack, 
may help provide the water path for the surface to 
go underground.  The groundwater and topography 
play important roles in the total picture.
     The creek streambed goes again onto Fort Leon-
ard Wood where it continues through Area 36. 
The channel flow regains some strength revived 
by small springs emerging in the stream floor be-
fore the creek reaches the new Polla Road bridge 
which was built with the 2004 west entrance to Ft. 

Wood. Formerly, the road was gravel and the creek 
was negotiated by a ford and later a concrete slab. 
Next, the stream goes off Post to the north. This 
is approximately two miles above the Roubidoux 
Spring. The interstate 44 bridge does cross a sub-
stantial Roubidoux Creek.
     Almost one mile below the interstate is the 
Roubidoux Spring. Much of the lost subsurface 

Map showing loss of water in Roubidoux Creek and its 
resurgence in Roubidoux spring. Base map from U.S. 
Geological Survey, Waynwsville and Big Piney 15 minute 
quadrangles. – (Vineyard and Feder, Springs of Missouri)
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water has been dye traced to Roubidoux Spring. 
The spring itself has had a colorful history start-
ing as a gristmill when Waynesville began. Today, 
the cool spring water has made trout fishing a pos-
sibility with Missouri Department of Conserva-
tion scheduled trout drops. About two and one half 
miles down from the spring, the Roubidoux brings 
its moderate flow into the confluence with the  
Gasconade River.

      Of the 58.4 mile length, almost 19 river miles 
of the Roubidoux Creek are spent subsurface with 
a dry stream bed on the surface. The Roubidoux 
watershed contains a complete set of karst features; 
caves, sinkholes, springs, arches, and the creek is 
an excellent example of a lost river. Many of these 
hidden features remain unnoticed as folks continue 
a fast pace across the bridges of the Roubidoux.

Roubidoux at H bridge south of Waynesville, dry looking both directions. – (Slais, Roaring Roubidoux)

Arial view (powerchute plane) of Waynesville-Roubidoux Bridge below spring. – (Townsend)
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Surface Waters – Rivers and   
Creeks in South-Central Missouri 

Let’s Take a Float Trip 
by Dan Slais

 

      Float trips, usually by canoe, are a terrific way 
to have fun and stay somewhat cool during a hot 
Ozark day.  The Guidebook talks about several 
losing streams and water traveling underground, 
however there is still plenty of surface runoff to get 
a good canoe run.  The major streams include the 
Gasconade, the Big Piney, the Niangua, the Osage 
Fork, and even the Roubidoux Creek.  By giving 
different gradients and a few descriptions, infor-
mation here might assist you in checking out the 
float trip possibilities. Almost all the streams have 
springs and caves along the routes, but please be 
aware the rivers are crossing people’s farms and 
private property. Canoe outfitters can speak to spe-
cifics on any given float trip.
       Closest to town is the Gasconade River.  Flow-
ing through seven counties for 253 miles, the Gas-
conade begins in Wright County and trends north-
east until it reaches the Missouri River.  The general 
gradient is listed as 2.6 feet per mile, although it 
flows much faster at its headwaters. Nearby and 
south of the interstate the gradient averages above 
3.  As it gains water it slows to 2.5 feet per mile 
north of the interstate. Of the local streams, it has 
more water but it is moving a little slower.
    Local author Dru Pippin wrote the story, Auto-
biography of the Gasconade where speaking as the 
river he says, “If I could only remember accurately, 
I could tell you about the primitive men of centu-
ries ago who used me, but never abused me,... Still 
others lived in caves by my shores and buried their 
dead in the mouth of these caves;” Another place he 

talks of the springs, “keep me ever cool and clear” 
and he discusses how the springs were “turning the 
wheels that spun the old French stone burrs to grind 
the corn and wheat that nourish my people.” After 
explaining other parameters and history involving 
the river, he says, “I invite mankind to visit me and 
partake of that spirit of romance that permeates my 
region. To walk besides my clear sparkling waters 
and to lose yourself in my natural charms is to real-
ize that man is not alone upon the earth. I am the 
Gasconade. I have spoken.”
     The Big Piney is actually one of the best float-
ing streams as it comes up through Texas and Pu-
laski Counties, and enters the Gasconade in Phelps 
County.  It’s gradient is a little steeper than the 
Gasconade at a general 4.3feet per mile. Because 
Fort Wood is a main landowner on the west side of 
the river for several miles, there is a lack of good 
accesses.
     Moving a little farther to the west, the Niangua 
River flows through Dallas, Laclede, and Camden 
counties getting to Lake of the Ozarks. Gradients 
average at 4.6 drop of feet per miles indicating 
a fairly fast flow. After Bennett Springs, there is 
plenty of water and usually good fishing. Generally 
float trips stop at Tunnel Dam which impounds a 
small lake before Lake of the Ozarks.  There are 
lots of springs through this karst area. Most outfit-
ters are usually closer to Lebanon, MO.
     The Roubidoux Creek is often called a wade and 
float (wade and fish) stream because of its normally  
low summer flow. Some sections above Ft. Wood 
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(before it goes underground) are interesting excur-
sions. Care must be taken because fast riffles are 
most often too shallow.  On Ft. Wood, all sections 
must be checked for clearance and many times 
travel paths can need to go through an area that is 
closed. Operations on Post can spoil a calm quiet 
trip.  Going north of the Highway 17 South Bridge 
(Texas County) puts you into Ft. Wood.  Most out-
fitters do not deal with the Roubidoux.
     Moving a little farther to the west, the Niangua 
River flows through Dallas, Laclede and Camden 
counties getting to Lake of the Ozarks. Gradients 
average at 4.6 drop of feet per miles indicating 
a fairly fast flow. After Bennett Springs, there is 
plenty of water and usually good fishing. Generally 
float trips stop at Tunnel Dam which impounds a 
small lake before Lake of the Ozarks.  There are 
lots of springs through this karst area. Most out-
fitters are usually closer to Bennett Springs State 
Park near Lebanon, MO.
     The Osage Fork of the Gasconade is coming up 
from the southwest to reach the Gasconade River 
just below the Interstate 44 bridge west of Waynes-
ville. There are not many local outfitters, how-
ever there are several good Missouri Department 
of Conservation Access points if you have your 
own canoe. With a little less water than other local 
streams, the general gradient is 4.6 feet per mile. Floating the Roubidoux – (Slais)

     Floating can be an excellent way to see the 
countyside, springs and caves included. The Gas-
conade’s comment in Pippin’s story, “to lose your-
self in my natural charms,” is well taken. It is part 
of the heritage of the region. 
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Local Caves 
– Descriptions and Maps

by Kirsten Alvey-Mudd

     Missouri is currently home to nearly 7000 
known caves. Nearly 800 of these caves sit with-
in a one hour drive in the 6 counties surrounding 
2015 Convention in Waynesville, Mo. We will be 
offering approximately 200 caves for varied lev-
els of experience from the young or exhausted, 
family-bad back-old knees friendly, to the down 
and dirty muddy-wet belly crawlways for the nitty-
gritty hardcore caver, to the expertise of the certi-
fied cave diver. Known for many types of caving 
in Missouri, we offer only a few pit caves, unlike 
the 2014 TAG region.  They will be available only 
at post convention camp in Southeast Missouri at 
Perryville. 
     Our primary convention region is the home 
of MUD! Caves of Missouri author Dr. J. Harlen 
Bretz used such terms as “unctous” red clay, me-
anders and sinuous passage when describing Pu-
laski Counties varied caving environments. Most 
Missouri cavers lovingly refer to the Pulaski region 
as “Poo” county because of the pasty clay combo 
which you will encounter in some form or another 

in almost every convention cave, depending on 
Mother’s Natures attitude as to whether it will be 
dry, pasty or sloppy!! So come prepared!! Not all 
caves need a wetsuit, but you know yourself better 
than we do! So if you tend to get cold, bring one 
just in case. Most of us use good polypro and de-
cent mid-weight coveralls for all but the long-hard 
core trips. In addition to some of the most beautiful 
combinations of speleothems large and small, Mis-
souri also offers a large variety of  biodiverse cave 
life. The link http://mdc.mo.gov/sites/default/files/
resources/2010/09/9817_6796.pdf offers A Guide 
to Missouri Cave Life online for previews of most 
Missouri abundant underground wildlife. Many 
critters, like Missouri species of concern
grotto salamanders are a regular sight in many of 
the areas caves.  In addition, endangered gray bats 
night flight experiences will be offered at several 
sites just minutes from the campground. These ex-
periences, just to mention a few, will be available. 
Bring your camera!

                                 Chapter 5

 LOCAL CAVES INCLUDING

    CARROLL CAVE
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     ALL CAVES are on a FIRST COME basis! 
A limited group of caves will be open throughout 
convention for caving at any time you choose. At 
least half of all cave trips for each cave will only 
be made open the NIGHT BEFORE at the camp-
ground to ensure that all convention attendees have 
an opportunity to cave if they so choose.  
     Another quintessential Missouri caving experi-
ence is the cave and float combo! Whether canoe-
ing or kayaking, some of convention's caves can 
best be reached and viewed by way of one of the 
areas seven larger creeks or rivers. A limited num-
ber of free canoes and kayaks (including roundtrip 
portage from the campground) will be available 
during convention with registration nightly at the 
campground. Other great packages and discounts 
will be made available through many local outfit-
ters. Open caves will be flagged with cave number 
to correspond with the guidebook at the waterline 
along featured routes for easy cave/float access. 
Personal kayaks and canoes are welcome but must 
follow all portage and public access rules or face 
potential car towing and ticketing in unmarked ac-
cess areas.
     Fort Leonard Wood at 65,000 acres is the heart 
of Pulaski County. They will be offering a selec-
tion of its caves during convention.. If you wish 
to visit the Fort caves or other Fort activities, you 
must have a valid current US photo ID, such as a 
driver license, and vehicle registration with you 
and be prepared for vehicle search. Please leave 
unregistered weapons, explosives, open alcohol, 
non prescription drugs or other contraband at home 
or camp. Be prepared to follow MP instructions in 
case of heightened security conditions. Interna-
tional visitors must receive clearance in advance 
directly from the US ARMY Provost Marshall. We 
WILL NOT facilitate international access, as it is 
an extensive and individualized permit procedure.
     Your NSS number will be your passport to a 
unique decontamination concierge service. You 
merely have to drop dirty gear off at Decon and 
pick it up the next day, ready for caving again!! 
Your number will accompany your gear as it is 
power washed, scrubbed and hot water decon-
taminated, courtesy of the US Army and local Boy 
Scout volunteers following current USFWS De-
contamination Protocol. The gear will be dried, 
and packed back into a clean trash bag for the next 

day’s caving. All sensitive gear such as cameras 
and non-submersible materials you must still de-
con yourself. Brushes, 409 cleaner and Lysol wipes 
will be provided at the Decon station.
    

*****

     The caves listed here are in order by county with 
MSS number.  Cave descriptions and maps are in-
cluded with caves if available. 

      PULASKI 
PUL001 - Roubidoux/ Pike’s Peak/Indian/ 
Kraft Cave  --

This cave  has been written up with the old Show 
Caves.

PUL 002 - Great Spirit Cave 
This cave will not be on the access list.  It has 
been written up with the old Show Caves.

PUL003 Bushwacker Cave
Don’t let the 3’x4’ entrance of this cave fool you!! 
Only 6900 foot of this cave has been mapped!! Its 
twists and turns of mutiple interlocked levels and 
passages are jam packed with formations, soda 
straws, domes, waterfall domes, and many more 
speleothems! Grotto salamanders are regularly 
seen throughout the water passage, while western 
slimy and cave salamanders litter the muddy spelo-
them laden remainder. If you push to its back pas-
sages you will find usually dry stream bed, more 
mutiple levels and several unmapped areas and 
leads, so be sure to keep a copy of your map handy!
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PUL016 - Campground Cave
With a 20x6 entrance this spring fed 1550 foot long 
cave sits picturesquely nestled in a rock outcrop off 
a city/ county street just 1/2 mile from Waynesville 
High School Convention Central. Although is has 
an easy walk- in access, street side parking in the 
area is limitted, so please car pool and respect the 
nearby renters by not blocking their driveway or the 
county roadway. This cave will be open through-
out convention for those wishing to self-guide their 
own tour. You can anticipate ankle to thigh deep 
water in some areas of walking passage and to be 
crawling in 6+ inches of water almost throughout 
the crouch/crawlway. With Pulaski County water 
of course, comes Pulaski County MUD!! This cave 
is scattered throughout with varying sizes of spe-
leothems and rimstone formations. It is also team-
ing with 3 species of salamanders, cave, western 
slimy and grotto. Tri-color bats can be seen scat-
tered throughout its passageway as well.  
     Campground Cave Map is on next page.
 

                             

PUL018 - Skaggs Cave
This almost 6000 foot cave located 11 miles from 
Shriner’s Campground was the first acquisition of 
the Missouri Caves and Karst Conservancy formed 
in 1992. Well known in caving circles for several 
decades, Skaggs' rimstone terrace graced the fron-
tispiece of J Harlen Bretz’s book Caves of Mis-
souri, published in 1956. Not far past the entrance 
passage is the infamous Harlen’s Puzzle, a braid-
work maze of crawl ways that if correctly negoti-

ated, will enable the visitor to find the majority 
of the cave beyond as well as the relief of find-
ing the cave exit on the way out! Before leaving 
through it’s picturesque 18x8 entrance don’t for-
get to snap your commemorative trip photo beside 
the original 1990 rebar spider’s web design gate 
(now displayed in the main entrance room) which 
was replaced with a “bat friendly” ACCA gate in 
more recent years. Photos and more information on 
Skaggs Cave and Missouri Caves and Karst Con-
servancy can be found at http://www.mocavesand-
karst.org/mckc-caves/58.
     Skaggs Cave Map is on the next page.

PUL022 Rollins #2 & PUL089 Mouse
With nearly 10,000 feet of mapped passage, this 
cave is not one to be missed!! Its spectacularly dec-
orated, speleothem laden backs passages however 
can only be reached a footer paying your dues in 
the 250+ foot crawlways with one section named 
the “lemon squeeze” (1 foot x 5 foot) before being 
rewarded with 4-8 foot high passageway littered 
with 15-30 foot domes, wells, drapery and layers 
of speleothems!! Please be sure to take your copy 
of the map to ensure you find the various side pas-
sages and don’t get stuck in the water crawl the 
whole time!! Be sure to make the trek down the 
left-hand passage towards Mouse Cave and see the 
6 inch connection between these two!!  Check up-
coming map.
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PUL028 Shanghai Springs
Although not an exceptionally long cave, Shanghai 
Springs sit just above a stunning spring and former 
resort of the by-gone Route 66 era. It boasts about 
200 foot of wet passage and is a great way to cool 
off on a hot July day!!

PUL045 &046 Roam Caves 1 & 2 *W
Although reachable by land, the overgrowth is thick 
and has and exhausting and tedious steep hike to/
from. These caves are best seen and accessed by 
water as they are the 3rd and 4th in a serious of 
caves downstream from the Route T bridge on the 
Gasconade River. The largest of these is 500 foot 
in length and has a stunning 25x10 entrance. It has 
several nice speleothams and an amazing view of 
the river, Its smaller sibling sits justs to the left of 
the main cave.
Roam Bluff Cave is very close to the other Roam 
caves that it receives its name from, this cave can 
be more easily accessed by farm road as it sits just 
below it!! This cave was found only a few years 
ago and is not yet mapped. It has an estimated 400 
foot of passage, but some belly crawl leads have 
not been explored. You must walk/wade through 
water inside the entrance which meanders in a 
cross cut underneath the dry passage throughout. 
This cave is loaded with frogs, salamanders, and 

invertibrates.

PUL054 Hogpen
The entrance of this 143 foot cave is 5’ x 6’ and is 
in the only outcropping of Gasconade Dolomite in 
the area. A small stream trench has been cut into 
the floor of the cave, although it caries a stream 
only during very high water conditions. About 20’ 
back the passage forks: a higher upper level crawl 
and the modern dry stream channel. They rejoin 
in a good sized room with a Flowstone Floor and 
numerous large draperies that hang high above the 
floor, this room is 8 to 10 feet high. Still in this 
room a lateral right passage extends a short dis-
tance, ending due to surface fill. This lateral pas-
sage’s ceiling is covered with soda straw stalactites 
about three inches long. The main passage contin-
ues and is covered in “Secondary Mineralization”. 
Stalactites one to three feet in length cover the ceil-
ing, while the floor’s beauty is composed of stalag-
mites and flowstone.
     The main passage ends abruptly with a massive 
column in its center. The dimensions of the col-
umn are about twelve feet high and eight feet thick, 
with many stalactites hanging about its tip. There 
are two leads on opposite sides of the column, to 
the left a constricted crawlway opens into a seven 
foot high dome. To the right a muddy squeeze takes 
you down to a stream. During this trip the water 
was high so the right stream passage wasn’t fol-
lowed, although it may lead to additional passage. 
The cave is extremely beautiful,despite the short-
ness of the accessible main passage. (from Cors-

There are no maps on file for Roam Caves #1 and 
#2 PUL045, PUL046.
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PUL082 Smith & Smith Annex Caves *W
This 40 foot x 20 foot cave can be reached either 
by land or water!! As the first 2 caves in a large 
bluffline down- stream from the Route T Bridge on 
the Gasconade River, these can can be reached by 
either the nearby field road and hiked a small ways 
along the bluffline, or floated to by water. The larg-
est has approximately 500 foot of large walking 
passage contains a few nice speleothems.
     There is no map of PUL082

PUL083 Spencer #2 *W
Reached by either a scenic drive along a river road 
or floated downstream from the Schlicht Spring 
Access along the Gasconade River. This unmapped 
cave is estimated somewhere around 350 foot long 
to the stream passage not fully explored. It has 
some nice speleothems throughout its stream pas-
sage. The 60x30 entrance sits in a nice gravel bar 
bend in the river known for its crawfish hunting 
and makes the perfect lunch break along your float 
route.
     There is no map for PUL083.

PUL092 Kempton/ Big Queen
Surveyed initially in 1951 as a potential site for 
Project Cavern, the mouth of the cave is about 
6 feet wide and 8 feet high. The passage slopes 

PUL055 Finley #1
The 30 foot x5 foot entrance of this cave yields a 
currently mapped 3200 foot of passage with leads 
still being mapped.
Its boasts beautiful speleothems, rimstone floors, 
meandering stream cross-cut passage, upper level 
pas- sage, and some 25 & 30 foot domes one with a 
waterfall!! Its a cave that just keeps on giving, and 
is a Pulaski County cavers favorite!! Passage var-
ies with easily walkable average 10 foot height, up 
and down stream cross cuts, with hands and knees 
crawls and squeezes to reach remote, upper levels 
and dome rooms. This is one not to miss and sits 
just 5 miles from Shriner’s campground with easy 
off-road gravel bar low water crossing creek side 
parking and a short hike up a mostly dry creek bed 
to the entrance.

PUL059  Peterson *W
This cave with 40 foot x 6 foot entrance is one 
of several unmapped caves less than 300 foot 
long which sit along the bluff between the Ozark 
Springs and Route T bridges on the Gasconade 
River. Some boast spectacular views, other fun me-
andering crawls, most pinching out or ending in a 
speleothem blocked passage.
     There is no map of PUL059.
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downward from the entrance so that, 50 feet from 
the mouth, it is about 20 feet high. Stalactites are 
plentiful, and in the 1890s considerable quantities 
of cave onyx were mined from this and other caves 
in the area for building stone which was used in St. 
Louis to construct a bank. One can still find an iron 
railroad rail just outside the entrance. The passage 
swings to the northeast, and the floor is strewn with 
large blocks of stone. To the northwest, and about 
10 feet lower than the average level of the floor of 
the passage, there is a stream which is about 5 to 
15 feet wide and several feet in depth. The mud 
in the bottom of this stream shows drying cracks, 
indicating that at certain seasons the water is en-
tirely gone. But at the time the cave was explored, 
this water blocked exploration about 600 feet from 
the entrance. People living in this area say that the 
cave onyx was floated from the interior of the cave 
on a flat boat to a landing about 200 feet from the 
entrance, and there it was loaded on small cars. 

Part of the track still remains, but all evidence of 
the boat and landing stage has disappeared. (Bretz 
1956)
     Cave onyx is well developed throughout the 
entire portion of the cave that was explored. Many 
long, slender white tubes (straw stalactites) that 
hang from the ceiling are about one-fourth inch in 
diameter and as much as a foot long. (Farrar)
     Although this 650 foot cave has suffered a 
small ceiling collapse in recent years burying 
several nice formations, the bulk of the heavily 
decorated cave is still in tack and just a splendid 
as ever! It will be hard to imagine that so much 
onyx was mined from it in the 1800s when you 
see just how much is still in this historic cave!! A 
four wheel drive will be needed if you choose to 
drive all the way to the cave on the old mining/
forest road. It is however an easy turnback hike to 
the entrance from the main county road.
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PUL103 Bat Cave #1
This nearly 6,000 foot long cave has 3 separate 
entrances and sits along the Gasconade River be-
tween the Schlicht Spring Access and Hwy 17 
Bridge. It can be reached easily by hiking an old 
bluff road by land or water. Its 30x60 entrance is 
among one of the prettiest in the area. However, 
this and the bluff sink entrance are utilized by En-
dangered Gray bats as both maternity and summer 
bachelor colony locations. These entrances will be 
available for endangered gray bat night flight expe-
riences. The Devil’s Kitchen entrance of this cave 
will be the only entrance and section of the cave in 
which caving will be allowed. Please be respectful 
of the bats in residence and DO NOT cross into the 
area of the cave that will be flagged as closed for 
protection of endangered gray bats!! The Devil’s 
Kitchen section of the cave still boasts nearly 3500 
foot of great cave passage!! It includes a plinko 

PUL098 Roach
12x6 entrance - There is no map of PUL 098.
   .

game crevice climb, large dome rooms with only 
a little hands and knee or belly crawling near the 
very back of the cave or in the lower DK room to 
access additional walking passages. Don’t forget to 
check under the ledge before you give up in the 
DK room or you will miss the squeeze connetion 
to the lower DK passage where prehistoric peccary 
bones were found during several digs in the 1950’s 
and 2000’s. 
     These bones can now be seen in the Illinois State 
Museum in Springfield, Ill and the Missouri Insti-
tute of Natural Science Museum/Riverbluff Cave 
Springfield, Mo. Grotto salamanders and the Pu-
laski County phenomenon of the red bat graveyard 
can be seen in the upper section on this side of the 
cave as well. Speleothems are scattered through-
out!  

PUL097 Tunnel-Spring Cave
This 2 cave/3 entrance system has nearly 2 miles of 
combined passage. With one of the most magnifi-
cent entrances in Pulaski County and just 10 miles 
from Shriner’s Campground its main 115x70 en-
trance is one of the largest in the area.
     The 2000+ foot Tunnel Cave’s meandering pas-
sage has 20-30 foot average ceiling heights through-
out and smooth eroded dolomite floors, rock ledges 
and spring pools abundant with fish, crawfish and 
salamanders.
     The adjacent Spring Cave boasts the remain-
der of the 2 miles of mapped passage. It can be 
reached via a small muddy squeeze connection 
nestled midway between the two Tunnel Cave en-
trances or through its own 5x5 partially dammed 
spring entrance. You’ll get wettest within the first 
50 foot of the spring entrance while maneuvering 
over the dam and chest deep water crawl to emerge 
into walking passage. Expect to encounter intermit-
tent crouching, but mostly you will be following 
the spring through meandering 10-15 foot average 
ceiling height passage and lots of muddy areas. Just 
remember the best formations are in the wet/ mud-

PUL106 Twin/Piney *W
A picturesque cave best seen by the water, but 
boasting some of the most spectacular views in Pu-
laski County from the bluffs above its mouth, this 
cave sits at the confluence of the Big Piney into the 
Gasconade River just downstream fromt he Hwy 
28 Bridge. Although a precarious climb over the 
rock bluff, its is well worth it if you choose to ven-
ture down via the preset handline from above, care-
fully stepping between and over the stunning karst 
outcrops on the cliff.
     The dual openings connect within the light 
zone with one another. One of them goes back just 
a small ways behind a breakdown pile while the 
other has several thousand feet of unmapped walk-
ing passage beyond the belly crawl squeeze area 
which is littered with speleothem rooms, multiple 
levels and fun muti-level size passage mazes which 
all loop back to the main trunk! Its easiest reached 
by water for those wanting to have a more family 
friendly access!
     There is no map of PUL 106.
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PUL110 Railroad Cave
Situated just 8 miles from Convention Central at Waynesville High School this tunnel cave has nearly 
1800 foot of easily navigated wide bore hole style mostly dry or packed clay passage with 15-30 foot ceil-
ings throughout and occassional side passages which loop and return to the main. Almost halfway through 
the cave is the formation section which includes a heavily ornate 25 foot dome pit side passage with ac-
tive waterfall and well hidden behind an equally impressive 30 foot column/flowstone/rimstone formation 
which looms over then cascades down a large breakdown pile. If you can find it, an adventurous loop can 
be made from the bottom of the well to a slit in the floor behind the column! This is a fun cave for both 
young and old cavers to enjoy.
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PUL111 Piquet
This 26,000 long cave has a lovely per-
petual spring feeding from its picturesque 
entrance into a small lake in front. Some of 
the most challenging and exciting passage 
in the county lies within. It is however one 
of the largest Endangered Gray bat summer 
caves in the county and will probably only 
be accessible for one of our Gray Bat nite 
flight experiences, unless for some reason, 
the colony of bats has moved. So please 
bring your lawn chair and come experience 
at least one aspect of what this cave has to 
offer!!
 Map for PUL 111 is on the next page.

PUL112 Hickory Hollow
No description. Map to the right.

PUL115 Jacobs Cave
Another cave first surveyed for the 1951 
Project Cavern, the cave entrance is lo-
cated about thirty feet above the base of 
the river bluff. A ladder is used to gain en-
trance to the cave mouth, which is about 10 
feet above the top of the talus slope. The 
entrance itself is about 35 feet high and 30 
feet wide.
     About 100 feet inside the cave, the pas-
sage becomes very wet and muddy. About 
30 feet before the termination of the en-
trance chamber, there is a low passage 
leading to the left; this is the main passage. 
The main passage has the approximate di-
mensions of 8 feet high and 15 to 20 feet 
wide. These dimensions do not include the 
depth of the dry stream course which is in-
cised in the floor. The cave ends in a pile of 
breakdown. This water does not flow down 
the incised stream bed, but rather under 
the wall. It probably re-enters the cave in 
the entrance chamber, although no direct 
flow was observed. The last 30 feet of the 
entrance chamber is a low muddy crawl, 
however, it does not have any water cover-
ing it. The cave is unmapped and estimated 
to be about 1500 feet long.
     There is no map of PUL115.
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PUL118,119,120 Red Bluff Caves #1-3 and 
Red Bluff Bear Cave
These four caves sit along a 130 foot bluffline 
overlooking the Gasconade River between Hwy7 
and Ozark Springs Access which offers some of 
the most spectacular views of this end of Pulaski 
County. Two of the four entrances can be easily 
seen from the water in the reddish colored bluff 
from which its name derives.
     Although RB#2 requires a rappel to access, it 
has less than 100 foot of passsage and is not avail-
able per the owners request.
     Red Bluff #1 is the largest of the caves with 
a 30x20 entrance which can be reached by hiking 
to the left edge of the bluffline. Be sure to climb 
the waterfall to the second level for the best spe-
leothem viewing in this cave and the bulk of the 
unmapped passage.
     The 7x5 entrance of RedBluff #3 sits to the right 
of the baseline below RedBluff #2. It is 
about 200 foot long with a few scattered forma-
tions.
     The fourth cave, Bear Cave, is easiest reached 
via the farm road onto the bluff from above and 
cannot be readily seen from the water. It is a belly 
crawl for quite a ways from the entrance, but does 
open to walking passage. It is also unmapped. All 
caves can be reached by either land or water, but
are the largest are best viewed from the water.

PUL126 Mix#1 & 2
     There is no descriptions for PUL126.

PUL133 Hamilton
Another cave from the 1950s Project Cavern origi-
nal list, this cave has 5x8 entrance and over 2000 
foot of mapped passage. The entrance is in a wood-
ed hillside on the northeast side of the Bell Creek 
Valley about 1.5 miles from the Gasconade River. 
The 8 foot wide and high entrance is less than 25 
feet above the level of the creek which flows near-
by. The Bell Creek Valley has several other caves 
along it but Hamilton is the largest known to date.
     The ridge above the cave rises to an elevation of 
1000 feet, nearly 250 feet higher than creek level. 
In this same ridge is Sand or Lime Kiln Hollow 
Cave. It is possible, though unlikely, that there is a 
hydrologic connection between the two.
     The entrance of the cave is triangular and the 
passage inside is initially similar. The apex of 
the triangle is a well defined, quite sinuous, ceil-
ing channel. The passage increases in height at 
first reaching perhaps 12 feet, but then decreases 
steadily. The floor is gravel and cobble initially; 
this grades to large cobble which is occasionally 
flowstone covered. The floor steadily rises and 
stooping becomes necessary. This degenerates to a 
short crawl which pops out into a wide, flat room 
some 125 feet from the entrance.
     This room is somewhat rectangular--40 feet 
wide, 60 feet long, and 8 feet high. One emerges 
in the stream drain at floor level approximately 
halfway along one of the long sides. To the left the 
room decreases in height until it is blocked by a 
silt fill that is impregnated by roots; obviously the 
surface is not too distant.
     At the other end of the room two passages de-
part; the right is dry while the left contains the small 
cave stream. This left passage goes as a stoop for 
30 feet to a point where the right passage rejoins. 
Here there are two domes, one of which is at least 
20 feet high. To the left a crawl passage leaves, 
thus, this area resembles an intersection of two pas-
sages although it is somewhat more complex.
     The stream passage continues straight ahead as 
a wide (15’) crawl with the stream on the right side. 
This crawl emerges in a small breakdown room of 
perhaps 10 feet in height. Along the back wall of 
this 20 foot diameter room there is a nice flowstone 
area with several fine formations. Moderate-sized 
chunks of breakdown litter the floor. This room has 
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good amounts of red clay in it--somewhat different 
from what had been noticed elsewhere in the cave.
     To the left side of the room are two passages: the 
first is the crawl mentioned earlier; less than 40 feet 
long it also has much red clay. The other passage 
goes as a clay-covered crawl and stoop for 30 feet 
to a flowstone blockade. Short crawls behind the 
flowstone in the breakdown room did not continue.
     To the right the stream may be followed through 
a 40 foot crawl that is coated with layers of rim-
stone and flowstone with large amounts of delicate 
popcorn. This crawl emerges in a formation room 
(actually an elongated dome) that has some very 
lovely flowstone formations. This room is about 45 
feet long, 15 feet wide, and up to 25-30 feet high. 
The flowstone floor slopes upwards to the left of 
the entrance crawl at about a 25 degree incline.       
     At the ceiling level above the top of the flowstone 
there is a flat ceiling which looks like a passage en-

trance. We could not climb to it however, so this 
remains conjectural. At the other end of the room 
is a pool of water, the head of the cave stream. This 
stream is filled by flow from a narrow crack in the 
wall. The source of this water is not known.
     The right passage off the flat room goes in a 
horseshoe manner and rejoins the stream passage. 
Off of it, however, are two side passages. The first 
encountered is a small, sinuous crawl of perhaps 70 
feet in length. It joins the second side passage which 
is a somewhat more spacious crawl. This crawl (and 
occasional stoopwalk) is a typical Pulaski County 
wide, meander-incised, bedding-plane-controlled 
passage with a hard dirt floor. An incised stream 
channel which meanders along on the floor greatly 
resembles an animal trail. This passage continues 
to get smaller and was not pushed beyond about 
350 feet. The map indicates clay fill shortly beyond 
where we stopped. (House 1980)

PUL135 Grempczynski Cave
This 3 level cave 23 miles from Shriner’s Camp-
ground is an on going mapping project that has 
an estimated five+ explored miles of biologically 
diverse passage. It ranges from almost dry and 
dusty upper level, to packed clay middle level, and 
a bore hole spring level with numerous leads and 
side passages. This lowest level has 15-20+ foot 
average ceiling height with domes extending well 
beyond that, ankle to waist deep water which is 

mostly clear but does have a few areas of mud and 
silt patches. At approx 2 miles back in this low-
er level, an almost unseen “nipple dipper” water 
section boasts a chest deep wade through a ceil-
ing channel which opens to a photographers dream 
passage! This section of the cave is laden with wa-
terfalls, helictities, 10-20 foot columns, draperies, 
soda straws and flowstone to numerous to count. 
Its spectacular beauty is worth the underground ad-
venture to reach it!  There is no map for PUL135.
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PUL134 Cave Lodge Cave *W
This dual entrance cave was once the water supple 
for Cave Lodge an early 1900s summer and hunt-
ing retreat. The retired owners used remains of the 
cozy cabins to rebuild and restore the main lodge 
which they are enjoying with their family in their 
leisure years. This cave can be reached by both 
land and water and sits in a beautiful bluff bend of 

the Gasconade River between the Route T Bridge 
and Schlicht Spring Access along a scenic river 
road drive. Its believed to have had some Indian 
usage and has an impressive 25 foot dome well 
near the back of its almost 250 foot of mapped 
passage with an impressive butterscotch colored 
speleothem cascading down one entire end.

PUL139 Sieb Cave
The entrance to this cave would be difficult to find 
without flagging. It sits below one of many small 
karst outcrops well over the ridge of a steep slope 
in a heavily wooded area above the Big Piney Riv-
er not far from its confluence into the Gasconade 
River. It is however, well worth the exasperation it 
took to initially find it over a decade ago. It is filled 
with beautiful speleothems and teaming with near-
ly every type of diverse cavelife Pulaski County 
has to offer. The ridge ascent a footer caving is not 
for the faint of heart. The 2x4 entrance opens up to 
walking passage just a footer a second but slightly 
larger 3x5 hole just inside the entrance dome. The 
cave is estimated to be 1200 foot in length.
     There is no map for PUL139.

PUL 146 McCann #1 *W
The caves 70x35 entrance can not be missed by ei-
ther land or water just downstream from the Hwy 7 
Mitschele Access. Its 800+ foot of mapped passage 

are easily walkable throughout the first several 
hundred foot with ceiling heights of 18-30 foot. 
Breakdown at this point can be navigated past with 
3-6 foot varying ceiling heights for the remaining 
passage until petering out in 1 foot crawls.

McCann #1
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PUL148 Jim Jones/Kempton Onyx/
Little Queen
Another cave from the Project Cavern lists, 
this mapped cave was blasted for flow-
stone during 1890’s mining for St. Louis 
construction projects. However, the cave is 
largely intact with little fall rock. The walls 
and ceilings are solutional and there are 
enormous cave onyx deposits of flowstone 
and dripstone. Much quarrying for cave 
onyx has been done, and big angular reject-
ed blocks cover the floor in places. Indeed, 
this cave is completely walled off at the 
back end, some 300 feet from the entrance, 
by a compound half dome.. A small hole 
leads to unmapped lower water passage. It 
can be easily reach just a few steps off of 

PUL157 Diamond Cave
This 4x6 cave with a slight sink decent at the base 
of a tree received its name not from formations 
within, but rather as the hideout for jewelry store 

robbers and a temporary stash for their ill-gotten 
gains. The cave consists of about 150 foot of pas-
sage, mostly a long sink tunnel and one dome room.
     There is no map of PUL157.

The Caves of Hanna, Mo.   PUL 167,253, 254, 159, 255
Formerly a thriving community near the southwest entrance of Fort Leonard Wood, the only remains of 
this modern day ghost town are a few foundations, some collapsing buildings and a series of smaller caves 
along the county road bluffline. Normally most would not consider this much of a caving adventure as 
the longest of these caves is only 100 foot. However, with 5 of them in a row, one can make a nice fam-
ily (kid) friendly adventure and true Missouri ridge walking experience without bring more than 2 miles 
from Shriner’s campground and along an easily accesible roadside with a little hill climb. The caves are 
listed in order as you drive /hike south from the former Hanna. They may not be much, but there aren’t too 
many places you can hike to 5 caves in less than 1000 foot of bluffline! On the map works they are called 
the Caves of the Berry Bluffs.  The caves are listed in order south from Hanna not by numerical order. 

PUL 167 Pigeon #2
The first of five caves along the bluffline just 
south of Hanna, this caves 20x20 entrance is split 
by a tree of slightly greater height and only boasts 
75 foot of passage.

PUL253 Aphrodite’s Lair
Such an impressive name for this the second of five 
caves at Hanna. Its 18x20 entrance, also impressive 
leads to 100 foot of passage having two levels, with 
the upper “lair” having the bulk of its passageway. 
It is the longest in this series.

the county road, parking however is limited to just a 
few cars, so please car pool or return later if parking is 
full to prevent blocking of the road.

PUL256 Dripping Cave
Number 3 in succession, its 15x6 entrance falls 
short with only 40 foot of passage.

PUL159 Hanna
The impressive 15 foot entrance also holds 40 foot 
of passage. It is the fourth of 5 caves within the 
short bluffline

PUL255 Overlook Cave
Last and definitely least!! This cave 10x5 entrance 
only packs 30 foot of passage behind it!!
     Maps of the Hanna Caves (Caves of Berry 
Bluffs) are on the next page.
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PUL185 Dusty Cave
This 150 foot tunnel cave boasts 
an 18x12 entrance in a steep 
slope. Its a fun little jaunt with 
a great butt slide back down the 
hill to the roadway.

PUL 191 Snake Creek #2
A 1687 foot cave with 15x6 en-
trance, this cave holds numer-
ous impressive dome rooms, 
large breakdown and scattered 
speleothems throughout its 
mostly walking passage.
     Map PUL191 next page.
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PUL215 Daniels Den
The hard to find 3x1 entrance of this caves sits in a 
tiny karst outcrop among many outcrops in a for-
ested ravine above the Gasconade River. Once you 
get there, you will see just how hard it would be to 
find without flagging!! If you can make it through 
the entrance, you will be rewarded with nearly 
1000 foot of almost immediate walking passage! 
Passage only gets small near the end of the mapped 
section with an unmapped lead marked “goes” on 
the map!

PUL217 Snake Creek #1
An impressive 50x15 entrance leads to 350 foot of 
mostly walking with occasional crouching passage.

PUL219 Harry Thiltgen Cave
The entrance to this cave lies high on a steep, 
wooded hillside overlooking the Gasconade Riv-
er. The entrance is in a small outcropping of the 
Gasconade dolomite, less than ten feet below the 
apparent contact with the overlying Roubidoux.     
The entrance is at an elevation of about 860 feet or 
about 180 feet above the river. The two foot high 
and wide entrance leads downward over leaves for 
six feet to a point where one can nearly stand up. 
For the next fourteen feet the cave is split into two 
levels by a thick layer of old flow- stone. Several 
awkward squeezes are necessary through this sec-
tion.    
     The passage widens out into a small room twelve 
feet wide and twenty feet long. The left side of the 
room is only two feet high but a continua- tion of 
the entrance trend sends ceiling heights on the right 
up to 10 feet. Several large blocks of break- down 
are in this room and one must chimney over them 
and along a ledge to continue easily.
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     The upper and lower levels separate again but the 
upper passage remains fairly large with widths of 8 
to 10 feet and heights of 5 to 8 feet. At a point ap-
proximately 90 feet from the entrance, formations 
begin to appear in increasing numbers. Among 
these are columns, stalactites and wall flowstone.
The lower level is somewhat discontinuous but 
several small pits allow entry into it from above. 
At about 150 feet from the entrance flowstone and 
mud-covered breakdown completely blocks off the 
passage. A crawl to the left reveals that the lower 
level ends as well.
     The entrance to the cave is at the edge of a 
hollow and it appears that the cave runs out to the 
face of the main bluff and ends under residuum and 
talus.

PUL222 Snake Creek#3
The 21x3 entrance sits south of Snake Creek #2 
and has 500 foot of meandering crawl passage.
     There is no map for PUL 222.

PUL224 Sewell
No Description of PUL224. Map is below.

PUL236 Goat #1 *W
 Entrance is 25x12. Cave is 300 foot long.  
     There is no map of PUL 236.

PUL240 Goat #2 *W
 Entrance is 3x3. Cave is 500 foot long. 
     There is no map of PUL 240

PUL244 Peterson #2 *W
The 25x25 entrance is easily seen and only reached 
from the water of the Gasconade River downstream 
from the Ozark Springs Access and before the 
Roue T Bridge. It has 491 foot of passage littered 
with formations. The first 100+ foot are walking
passage while the remainder will be crouching and 
hands and knees crawl.
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     PHELPS
PLP005 Granny Baker
The 1600+ foot cave is developed in the Gascon-
ade formation of Ordovician Age. This formation 
is well exposed along the nearby Gasconade River 
where it forms high, sheer cliffs in many places. 
Exposures of theoverlying Roubidoux sandstone 
were found 100 feet above the cave entrance, 
and floats of sandstone were found at lower alti-
tudes. The cave, with a vertical range of 40 feet, 
is thus developed in the upper third of that forma-
tion. Quantities of white chert, characteristic of the 
Gasconade are found at numerous places in the 
cave. The strata are nominally flat lying, but some 
slight folding is evident in certain areas, such as 
the Breakdown Room. There is apparently some 
slight brecciation, but distinct evidence for a fault 
is lacking.
     Also, sediment analysis at Granny Baker has 
been a significant concern.  An old report follows:

SEDIMENTS
     The sediments at this site are outstanding both 
in quantity and variety. Most are clastic sediments, 
predominantly fine grained. One of the most wide-
ly exposed sediments is red silt which is found at 
numerous localities throughout the cave. It occurs 
at various altitudes ranging from stream level up 
to high rooms. It is found interbedded with chert 
gravel in at least two places; one such exposure is 
seen in the crawlway near the terminus. Other silts 
are present to a lesser degree. The red silt has a high 
percentage of clay and may be mistakenly identi-
fied as red clay. The unctuous red clay is present 
but is less prevalent than the red silt. One exposure 
of clay is found near the end of the terminal crawl, 
at one side of the passage.
     Paul Johnson in his report mentioned white 
clay in a side passage near the entrance and on his 
map noted red and white clay near the terminus. 
These two references prompted this author to visit 
the cave with the specific intent of examining the 
white clay. It was believed that this sediment was 
not really a clay, but that it probably resembled the 
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fine grained white sediment found at two sites in 
nearby Pulaski County. The sediment was found, 
and visual examination of a sample confirmed its 
striking similarity to the Pulaski Country speci-
mens. The visual examination was later corrobo-
rated by microscopic examination. Specifically, 
the material is a so foot solid exhibiting a plasticity 
close to that of clay. Under tensile stress, the mate-
rial fractures with a somewhat rough surface. Mi-
croscopic examination shows that the sediment is 
distinctly granular, with particle size ranging up to 
10 to 15 microns. The color is predominantly white 
or white with a greenish tinge. 
     Alternately, some sections show a yellow-
ish tinge, probably resulting from iron staining. 
In contrast to most unctuous red clays, the white 
sediment characteristically exhibits distinct lami-
nations. In some places the laminations are some-
what deformed, apparently as a result of compac-
tion occurring a footer deposition. In one locality, 
the white sediment contained an irregular mass of 
buff colored sand apparently deposited concur-
rently with the sediment. The sand is actually com-
posed of granular dolomite, apparently granulated 
before deposition and subsequently re-cemented to 
form a friable sandstone. The crystals appear to be 
considerably larger than those exposed in nearby 
wall rock, consequently the granular dolomite is 
believed to be a secondary deposit rather than a 
weathering feature in situ.
     A careful examination of the cave was made 
in an effort to determine the quantity and distribu-
tion of white sediment within the cave. It was first 
found beyond the first constriction, in the vicin-
ity of the side passage where Paul Johnson noted 
its occurrence. From this point onward exposures 
were frequent up to the far end of the breakdown 
room near the terminus, at the site where “red and 
white clay” was noted on the map. Many expo-
sures are original, undisturbed deposits, and some 
exceed four feet in thickness. Some smaller expo-
sures are found in anastamosis tubes, ceiling joints, 
and miscellaneous little cavities. Some exposures 
on the other hand, show signs of being disturbed 
and are brecciated to some extent. Because of these 
disturbances the sedimentary sequence is not easy 
to decipher. In some places, the white sediment ap-
parently overlies the red clay, but the exposures are 
not unequivocal. In good exposures, the white sed-

iment never is found above red clay, but red clay is 
found in cracks penetrating the white material. As 
nearly can be determined, the white sediment is the 
oldest among the several found here.
     The placement of the white sediment was also 
carefully observed. It occurred along the sides of 
passages, in ceiling joints, and anastamosis tubes, 
in remnants clinging to ceiling surfaces, in dome 
rooms, beneath flowstone, and beneath iron-bear-
ing crust. It appears in greatest thickness in the 
dome rooms and alcoves where it has been some-
what isolated from vadose stream erosion. The 
sloping dome and small terminal dome do not con-
tain the sediment, however, probably because of 
influent water which even today is active in the 
sloping dome. The iron-bearing crust is quite in-
teresting; it is found in a number of places over the 
white sediment. A number of these localities are on 
the ceiling where the crust fills a thinning part be-
tween the white sediment and the ceiling. 
     This crust can be traced out into the open pas-
sage where it still clings to the ceiling. The crust 
apparently was deposited over the white sediment 
when the passage was filled with a greater quantity 
of that material than at present, and its occurrence 
on the ceiling above open areas is taken as evidence 
of a former deposit. In these cases, and in cases 
where the remnants of the white material still cling 
to the ceiling, the smoothly undulatory surface of 
the rock is indistinguishable from other surfaces in 
the cave where its presence is not evident.
     It appears, therefore, that the white sediment 
was deposited in a true cave, morphologically in-
distinguishable from other Ozarks caves or caves 
of later origin. Its deposition partially or wholly 
filled the cave. A renewal of ground-water circula-
tion removed quantities of this sediment and a se-
quence of clays, silts, and gravel were subsequently 
deposited. The first of these deposits is assumed to 
have been unctuous red clay, and ubiquitous clas-
tic sediment characteristic of Ozark caves. The red 
clay is assumed to have been deposited at the close 
of an erosional cycle that commenced with the up-
lift foot and dissection of the Ozark peneplain, and 
coincident with the development of strath surfaces. 
Remnants of the Ozark erosion are found in  sum-
mits at an altitude of 900-940 feet, some 150-200 
feet above the cave horizon. This altitude differen-
tial is a common one for Ozark caves.
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deposition of the white sandstone is assumed to 
have occurred following an earlier phreatic cycle of 
speleogenesis. This initial development probably 
occurred at the close of Springfiel peneplanation. 
The initial sedimentation probably was concurrent 
with early development of the Ozark peneplain.

PLP014 Easter? There is no description for PLP014. Map is below.
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PLP019 Hamilton
2000+ foot 4x3 entrance

PLP020 Hawkin’s (Hanley)    909 foot length
Cave divides just inside entrance. One passage 
goes straight, the other is to the right. The passage 
straight ahead appears to have been sealed with 
rocks at one time. The passages finally join and 
continue on through a crawl to a small joint (6L x 
4W x 5H) containing formations. Very odd shaped 
columns (small) stalactites and helictites, at very 
back of cave. Two meandering passages that inter-
sect a number of times, finally joining one passage. 
Clay floor in most of the cave, with stream deeply 
entrenched in it.

PLP029 Light 
It has a 2380 length 20x5, 4x3 entrances
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PLP030 Little Beaver Cave
The 6x3 entrance to Beaver Cave overlooks the 
pretty little valley of Little Beaver Creek, from 
which it derives its name. It lies 85 feet above the 
valley floor and 70 feet below a strath-like bench, 
at an altitude of 860’. 
     Peneplain remnants less than one mile from the 
cave lie 60 to 80 feet above the lower surface, at an 
altitude of 1020’. This higher surface is a remnant 
of the Ozark erosion and other remnants at con-
cordant elevations are scattered over the Rolla 15 
minute Quadrangle. Traces of the older Springfield 
peneplain, at an altitude of about 1200 feet, occur 
as scattered remnants south of Rolla.
     The master drainage in this area is the Little 
Piney Creek which flows westward to join the Gas-
conade River near Jerome. Tributary streams flow 
south and north into Little Piney Creek. The north-
ern tributaries including Little Beaver Creek have 
relatively short courses of only a few miles, while 
southern tributaries exceed 10 miles in length. This 
disparity is probably the result of the structural dip. 
General relief along Little Piney Creek near the 
confluence of Little Beaver Creek is 250 feet.
     The horizontal entrance is 12 feet wide by 8 feet 
high. As reported there the owner was enlarging the 
entrance (by removing talus) and the work appar-
ently proceeded for a time. At the present time, the 
entrance floor is perfectly level and the owner is 
storing some sort of vehicle in the entrance room. 
A wood stove and a pile of hay were also stored in 
the linear entrance chamber.
     About 40 feet back from the entrance the pas-
sage turns left at an angle of 45 degrees and the 
ceiling descends to 4 feet. The floor in this section 
is dry and hard. A number of small soda straw sta-
lactites, probably remnants of once larger straws, 
adorn the ceiling in this area. Water dripping from 
them sporadically moistens the floor in a small area 
less than 1/2 inch in diameter, but the remainder of 
the floor is quite dry. It would seem that there is 
sufficient air circulation near the entrance to effect 
this drying.
     A footer an additional 80 feet the passage turns 
left at about a right angle. The dry floor terminates 
and a moist section is encountered. The floor is seen 
to consist of much sand with minor amounts of silt. 
A small stream is encountered flowing outward 
toward the entrance. This part of the passage is a 

stoopway at first, gradually lowering to a crawl-
way. Toward the rear of the cave, ceiling height has 
diminished to 1.5 feet. A footer a short distance, 
however, the passage abruptly emerges into a room 
with a ceiling 8 feet high. Both the walls and ceil-
ing of the room are highly irregular as the result 
of differential solution. A pool of water stands in 
about the center of the room separating it into two 
sections. In the rear part of the room, a hole in the
ceiling extends up into a little dome. The map 
shows the dome to be 25’ high. The cave’s only 
speleothems, and the only ones of any appreciable 
size, are found in the dome room. One is a flow-
stone cascade column with spreading flowstone 
and small rimstone dams at the base.
     Little Beaver Creek Cave is developed in the 
Gasconade formation of Ordovician Age. The rock 
contains the characteristic sponge-like filgrees of 
chert and the greenish shaly layers typical of that 
formation. On the hillside profuse sandstone floats 
are found 30-40 feet above the entrance. The floats 
probably indicate the contact of the Gasconade do-
lomite with the lowest sandstone bed of the Rou-
bidoux formation; consequently, the cave is de-
veloped near the top of the Gasconade. The sand 
comprising a major portion of the floor fill was no 
doubt derived from the Roubidoux sandstone.
     Except for the silty sand floor, the cave is es-
sentially devoid of sediment. No pockets of gravel, 
red silt, or unctuous red clay were seen. The only 
sediment of any sort was an anomalous mass found 
high in the dome room, about seven feet above the 
floor on a ledge. This mass contained brecciated 
greenish shale obviously derived from the local 
cave walls, plus a mixture of other clastic mate-
rial all mixed together in a confusing jumble. Small 
specks of unctuous red clay were contained in the 
mixture, but these were obviously a secondary re-
deposition
     Little Beaver Creek Cave is of obviously solu-
tional origin. All surfaces are indicative of solution 
and no vadose speleogens were seen. The dolomite 
exhibits a peculiar pockmarking seen on solutional 
surfaces; the stone is removed to form round (coni-
cal) or linear (grooved) depressions of no more 
than 1/2 inch depth. Furthermore, the relatively 
delicate chert masses have been well exposed and 
project out from the wall several inches yet the 
chert shows no sign of abrasion.
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PLP031 Marcellus  There is no description.

PLP037 Muench
The 17x5 entrance is in the bottom of a small sink, 
facing northwest. 15’ of crawling is required to get 
in to the cave. At this point the rock floor drops 
down about 8’ and much of the rest of the cave 
is walking passage. The entrance passage trends 
southeast for about 450’. Size varies from 15 to 45’ 
wide and 15 to 35’ high. At places the stream has cut 
canyons in the mud and gravel banks. The stream, 
which flows into the cave, not out, is floored with 
boulders and various debris that has been carried 
into the cave. The entrance passage ends in a T junc
tion 450’ feet from the entrance. The right hand 

passage trends ENE for about 550’ ending in a 
breakdown blockade. This breakdown is probably 
directly related to a large sink hole south of the 
owner’s house. This right hand passage is nearly 
all walking height and about 25 to 45’ wide. An 
intermittent small stream appears to carry some 
seepage water from the sink towards the left hand 
passage.
     The left hand passage trends south carrying all 
drainage to a sump about 300 feet from the T. This 
point is about 90 feet vertically lower than the en-
trance. This passage contains a spectacular canyon 
carved in the mud and gravel deposits that at one 
time filled the cave. All of the cave up to this point 
has been mapped. Leaves and twigs were seen high 
up on the mud banks indicating the cave floods 
during heavy rains.
      Exploration proceeded beyond this point perhaps 
2000 feet on the left hand passage. Some side pas-
sages were noted. This part of the cave is generally 
less than 8’ high by 10 to 15’ wide. Some crawling 
necessary. This passage is probably higher than the 
area of the sump as no flood waters breach the 25’ 
high slope immediately beyond the sump.
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The whole cave appears to be developed in Rou-
bidoux sandstone. Some dripstone and draperies 
are seen in the T room and soda straws were seen 

in the back in the left passage. Cave is mapped to 
6102 foot.

PLP038 Mungy
With a 36x6 entrance, this 592 foot cave is a wide 
somewhat low arch. The cave stream flows swiftly 
out the left side of the mouth. Breakdown covers 

the floor inside the entrance to a distance of about 
thirty feet. At this point two passages are seen, to 
the right the stream exits from a low partially debris 
choked tunnel. The stream disappears underneath a 
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large breakdown block and reappears on the other 
side. The main passage is relatively short. It is an 
abandoned stream channel with a ceiling height of 
no more than six feet and an average width of 20-
25’. The floor of the entire passage is covered with 
rough angular chert fragments. About 80’ from the 
entrance is a broad dome. To the right are two side 
passages, the first one will be called R-1, the sec-
ond is simply a loop which rejoins the main pas-
sage a footer about 30 feet and 6 feet high. Next, 
the passage turns abruptly right and continues in a 
straight line for 140’. At the end of the 140’ mark, 
the ceiling lowers to one foot high and continues 
for 16’. At this point a three foot high dome with 
several names inscribed in it marks the end of the 
main passage. One name and date is marked 1966.
     At midpoint in the 140’ stretch is a 4’ high dome 
with a pleasant hands and knee crawlway leading 
to the right. On the floor are hollowed out bowl 
shaped depressions in the floor. These were not 
caused by dripping water and they contain animal 
feces. This side passage is the other end of R-1. 
40’ into R-1 from the main passage dome is the 
“Agony”. The “Agony” is a one foot high squeeze 
up one side of an unctuous clay mound and down 
the other. At this point you are in a passage one foot 
high and to the left is a flowstone area with some 
attractive rimstone dams. There are several small 
columns about the entire area. A footer squeezing 
underneath an 11” high hole with a flowstone floor 
the ceiling rises to 2’ high. By crawling for 30’ you 
are back at the first entrance to R-1 in the lengthy 
twilight zone.
     Returning to the right hand stream passage 
one has several surprises. The stream deepens and 
backs up. During the survey of this passage I could 
hear Dan Slais around the corner setting a station 
with muffled groans of despair. When I arrived to 
sketch this horror, I realized why Dan had been 
moaning. To continue on into this passage it is re-
quired to lay down into the cave stream and crawl 
below the only good stalactite scenery in the cave. 
The stream flows wall to wall and is about one foot 
in depth. So rather than continue, we decided to 
turn around and survey the main passage. This pas-
sage might yield additional lengths of passage if 
one is willing to endure its wrath.
     There is no map of PLP 038

PLP045 Poole Hollow
Entrance to this 75 feet wide x 12 feet high. A ma-
sonry wall partly torn down across the entrance 
formerly shut off light for a mushroom farm. The 
cave floor was smoothed out and it is reported that 
trucks went into the cave a distance of 80 yards to 
pick up the mushrooms. Four complete skeletons 
have also been reportedly taken out of the cave. 
The cave is wet and 750+ foot long..

PLP047 Renaud
Entrance to Renaud (Ree-No) cave is about 50 feet 
wide and 10 feet high. Floor is dirt and much dig-
ging has been done. Cave is damp farther back and 
a long passage leads back into the bluff. Cave has a 
remarkably wide flat ceiling about 250+ foot long

PLP048 Anyan/Roach
The 7x4 cave entrance is a valley bottom level on 
the south side about 100’ east of a small tributary 
valley. An old red clay has remnants in the ceil-
ing, with a dissected brown clay which half filled 
the cave now appearing as clay banks. The brown 
clay may have accumulated until the valley was 
eroded below its top level. Recently the cave has 
been eroded by its streams until nearly all the main 
passages are floored and bedrock. The cave follows 
stream the whole way and is horizontal and wind-
ing in shape with a few short side passages.  You 
can hear a falls, back in a side passage about 1/4 
back in cave but water crawl leading to it is too 
narrow. Sandstone boxwork in ceiling. One has to 
walk through 6+ inches of water most of the way. 
Cave ends in sandstone breakdown and stream dis-
appears into wall. Total length is 3960 foot.
Thin-bedded, flat-lying joints with sand and clay 
fills. Cave restricted to 3 foot gray dolomite bed 
sandwiched between medium bedded tan sand-
stone beds. Cave origin is phreatic bedding with 
vadose modification.
Few stalactites, stalagmites, draperies, flowstone, 
helictites, popcorn. Formations present within 50 
feet of entrance and also back about 1/4 mile. A 
little bit of copper and iron mineralization in sand-
stone.
     There is no map to PLP 048



The Hitchhiker’s Guide to Missouri Caving - 2015 NSS Convention

142

PLP052 Saltpeter/Friedes
Immediately inside the 35x8 entrance there is a 
passage to the left and right (left peters out). Fol-
low right passage (Main). Large formation room 
to right of it easily seen from main passage. These 
formations are now dry but still very well devel-
oped and well worth the trouble for a look-see. The 
stream passes noisily over a series of falls at this 
point. It is possible to stay out of the water most 
of the time. Stream has eroded the floor of the pas-
sage sharply but enough left on sides of old floor 
to stay out of the water. A footer several hundred 
feet a small crawl cuts off to right (not checked 
out). A footer several hundred more feet of stooped 
walking, a passage cuts up to left off main passage. 
Main passage eventually peters out, a footer a short 
distance. The passage to the left goes to left and 
right immediately. The passage to left has a series 
of crawls and small rooms but eventually peters 
out. The passage right is “quite” long with a se-
ries of mazes off of it. It eventually peters out in a 
very tight crawl. Good aragonite crystals may be 
seen under a shelf near the end of the cave which is 
mapped to 4700 foot.
     (Taken from Thesis #253, UMR Library, 1911)
The date of discovery of Saltpeter Cave is not 
known and there is no way of determining it. Nu-
merous accounts are given of the cave by the old-

est settlers in the neighborhood, some of which are 
both startling and interesting. For instance, it is re-
ported that the soldiers of the Confederate Army 
visited this cave for the purpose of securing guano 
from which to extract saltpeter for use in the manu-
facture of gunpowder. This may be the origin of the 
cave name.
     The country around the cave is very hilly and 
slopes rather abruptly to the northwest. It has a 
maximum relief of 250 feet, and is drained by a 
small stream, the greater part of which issues from 
the mouth of the cave. The opening extends in a 
southeasterly direction under one of the largest 
hills.
     The cave occurs in the Gasconade formation. 
This formation is a coarse grained dolomite, highly 
silicious, containing much chert which spreads out 
in lens-like and in irregular forms along the bed-
ding planes. This chert may occur in the form of 
separate nodules or it may entirely replace several 
strata over a considerable area of dolomite. In color 
it varies from brown to coal black, and its presence 
has influenced the shape of the openings. The si-
licification of the Gasconade has apparently been 
brought about by mesosomatic replacement.
     Mechanical abrasion of stream erosion in some 
parts has been very active in cutting the opening 
deeper and broader. From all indications it has 
been formed along definite lines of weakness man-
ifested in crevices which allowed easy water cir-
culation and therefore water concentration. There 
being a greater flow of water as well as a more rap-
id circulation, the water would consequently dis-
solve the dolomite more rapidly here than in areas 
away from the fractures, resulting in the formation 
of cave-like openings. The Roubidoux sandstone 
which caps the hills allows easy downward circu-
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lation for the water thus facilitating the formation 
of these solution caves in the top of the Gasconade 
dolomite.
     The evidence for assuming that there has been 
fracturing of the formation is embodied in the par-
allelism of certain portions of the cave and in the 
right angle turns which various parts make with 
each other. This can be seen by a glance at the map. 
Again, the presence of fissures and crevices near 
the end of the left hand branch, which parallel the 
general directions of the cave, seem to verify this 
assumption.
     The cave is being enlarged principally by the 
solution and slumping of the sides and top for they 
are so foot and consist of concentric layers of de-
composed dolomite which fall into the cave and 
are then carried away, thus gradually enlarging the 
opening. The top in places has caved, due to the 
fractures, and the sides, due to the undercutting 
of the stream. Most of the rocks that have fallen 
from the roof are angular with parallel sides, an oc-
currence which shows the right angle and parallel 

fracturing. The bottom in many places is covered 
with residual clay which has resulted from the so-
lution of the dolomite and retards further solution 
of the bottom, while in other places the bottom is 
covered with a layer of chert which is very resistant 
to erosion.
     There has been some deposition of the calcium 
carbonate in different portions of the cave form-
ing stalactites and stalagmites; the greatest depo-
sition having taken place in the room to the right 
of the main chamber near the mouth. Perhaps the 
reason that deposits are not found in other rooms 
is because of the slumping roof. However there is 
another deposit near station 50 which is not very 
large but is intensely interesting. The stalactites 
take various forms and are unique in appearance, 
some resemble the roots, some are tabular with pe-
culiar rings, while others resemble frost. Another 
interesting feature is the presence of highly pol-
ished silicious pebbles in some of the openings ten 
to twenty feet above the present stream bed. This 
polish may have been caused by the stream which 
later changed its course and left the pebbles.

PLP053 Barn Hollow
The 3x2 entrance leads into main passage height 
3’to mostly 6’-8’. About three feet inside the cave 
opens up to about 20 feet wide by 6 feet high. The 
width remains about 20 feet all the way to the end 
where a room has collapsed to block the passage. 
The small stream runs throughout length, mostly 
under floor and continues around blockage but not 

high enough to crawl through. There are very few 
crawlways- there is walking height most of the way. 
There is an upside down ceiling channel through-
out most of the length and meanders about every 
100 feet or less. Most of these meanders require 
crawling to get through. There are about 1500 foot 
of passages.
     There is no map of PLP053.
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PLP054 Sands Cave
The 27x6 walk-in entrance sits 25’ up sideslope in 
forested cliff in dense overgrowth. This dendritic, 
linear, horizontal cave has a wet, stoop-walk with 
crawling towards the end. Mud increases towards 
at the back. General trending is southwest under 
the ridge. There are three passages: to the right 
around 120 degrees, is VERY low breakdown, the 
middle is 22 feet long, and  3’ high dead ends into 
sandstone, and. the left is the 500’ stream passage 
that branches at end.  It is 5’ high and has several 
ceiling slots where the sandstone has dissolved 
away. No red clay is to be found here. The end of 
left passage contains some mud. Thin bedded flat 
lying dolomite with sand and gravel fills has many 
ceiling meanders and numerous dome pits. There 
is stream piracy at the entrance water working its 
way 120 degrees along the ridge leaving an aban-
doned eroded overhang. There are few stalactites, 
flowstone, and boxwork throughout the cave. Pro-
truding resistant dolomite shelves exist in places.
     Total length of surveyed is 620 feet and there is 
more 80 feet unsurveyed. The ceiling is Roubidoux 

sandstone and the sandstone walls, extend nearly 
to floor. Another spring nearby and the two sink-
holes suggest heavy solution in the area.  The one 
stream has been shortcutted by widening of the val-
ley. About 120 feet of overhanging bluff run along 
the entrance with the alluvium still plainly visible. 
Another small sinkhole in front has possibly start-
ed the diversion. Several sinkholes are nearby, one 
is a 17’ pit to the right and down.  Another small 
spring is across hollow.
     During prohibition the cave was supposedly the 
site of a whiskey still. Apparently, it was run by an 
area man who shot his wife when she discovered 
it... The large shelter entrance and mash and clear 
spring water issuing from the cave made for “good 
rum”.
     There is no map of PLP 054.

    PLP057 Shelton
    Vertical Entrance depth ?? 650 foot long 
  

PLP058 Spencer
    Entrance 32x9 foot.   Length 1400 foot.
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 CAMDEN
CAM001 Carroll Cave
     See additional article on Carroll Cave in 2015 
Guidebook. Photos and more information on Car-
oll Cave Conservancy can be found at http://car-
rollcave.org/.  See feature article on Carroll Cave.

CAM027 Perkins Cave
      Located in Camden County, Missouri just 24 
miles from Shriner’s Campground this Missouri 
Caves and Karst Conservancy cave is a significant 
Pleistocene paleontological site with many natural 
bridges and striking passages. Situated in Gascon-
ade dolomite bluff, just along the roadside Perkins 
is more than 2700 foot in length. The long wind-
ing main passage has an abundance of short side 
passages, domes that are enlarged joints and right 
angle bends.

CAM044 Jack Stable
       Jack Stable acquires its names in the 1900s 
when a hires hand stabled his jack inside the cave. 
Its also had historical names of Jackass and Frank-
lin Cave. Opening in an elevation of 795 foot with 

an 8 foot wide entrance which varies from 3-5 foot 
wide and sits 15-20 foot above the floodplain. The 
1200 foot cave has an entrance chamber is 40 foot 
long and 5-6 foot high, 10 foot wide. The floor is 
muddy and ceiling contours rough. A small side



The Hitchhiker’s Guide to Missouri Caving - 2015 NSS Convention

146

passage to the right immediately inside the cave en-
trance leads up over clay fill into a parallel cham-
ber known as the“Dressing Room”. This room is 
3x5 high and narrower than the entrance chamber. 
Cavers find it a convenient place for changing 
clothes a footer exploring the cave muddy interior. 
The south end of the room has two extensions that 
terminate quickly in the hillside debris. Stalactities 
and other small dripstone formation decorate the 
Dressing Room.
      Where the Dressing Room and the Entrance 
Chamber merge 40 foot from the cave entrance, the 
ceiling is 12 foot high. This is the southern termi-
nous of a narrow, meandering vadose straddle can-
yon that is a prominent feature through the first 300 
foot of passage. The channel is 6-8 foot for the first 
175 foot and seldom more than 3 foot wide. The 
upper shoulders of the canyon are generally round 
by clay slopes and fans which are usually sticky 
and slick. Ceiling heights above the canyon are 
3-6 foot and the passage averages 4-10 foot wide. 
About 120 foot from the entrance is a complex area 
known as the ‘Cheese Chamber”. Small solid parti-
tions and large spongework cavities proliferate in 
this room.
     Beyond the Cheese Chamber the cave passage 
maintains an average width of 10 foot, the vadose 
canyon begins to disappear into meander niches, 
and ceiling heights of 6-10 foot create more head-
room, however, the jagged, irregular, and  lop-
sided section of the cave passage makes traverse 
ungainly. Fans of red clay begin to appear as one 
approaches “Sticky Station”. At this point, 400 foot 
from the cave entrance, the cave passage suddenly 

narrows to an average width of 4 foot for a distance 
of 40 foot. The vadose channel becomes a slot only 
12 inches wide but 4-6 foot deep, and the passable 
area above the canyon in only 2-3 foot high. Be-
yond this, the cave again widens to 10 foot but the 
floor is irregular, the cross section ledged and diag-
onal, and ceiling heights low enough to make tra-
verse a contortionist’s holiday. The vadose channel 
meanders crazily.
      At 800 foot from the entrance the passage forks. 
The right arm is an abandoned stream passage 8 
foot wide and 5 foot high. It is passable for about 
35 foot.
      The division in the cave passage is known as 
“Fool’s Point” because the left arm, or main chan-
nel stream piracy route, becomes a low, sloppy 
mud crawl only a few feet high and seldom more 
than 3-4 foot wide. It terminates less than 200 foot 
ahead where a watercrawl too low for the average 
person to negotiate, disappears in a course only 2 
foot wide. 
     Jack Stable Cave contains 1,100 foot. of sur-
veyed passage. Rumors persist that the cave goes 
completely through the ridge but this hasn’t yet 
been proven. The cave’s wet-weather stream is 
normally sluggish but signs of flooding indicate 
that the rear portions would not be safe in the 
event of heavy rains. The cave contains prominent 
spongework. Well-incised meander niches and va-
dose channels are common. Red clay deposits can 
be found throughout. Speleothems are few and not 
particularly attractive, most being found within the 
first 300 foot of the entrance.                                                                                             
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Flood Cave System- 
      Flood Caves System is comprised of three 
caves, two of which are physically connected.  The 
separate entrances are called Mine Tunnel Cave, 
Mud Slope Cave, and Three Column Cave.  Mine 
Tunnel and Mud Slope connect internally and open 
65 foot apart at the base of a west-facing cliff along 
the Little Niangua River. The entrance to Three 
Column Cave is in the same bluff line about 145 
foot.south (upstream) from Mud Slope Cave.
     The caves are located in a peninsula of land cre-
ated by a meander loop in the course of the river. 
This peninsula, herea footer referred to as "Arn-
holdt's Peninsula", is 1 mile northwest of Bannister 
and 1/2 mile upstream from Bannister Ford.  This 
area of Camden County is historically rich, the 
name of local property owners of a century past 
reflecting some of the region's oldest blue chip 
family lines.i  The famed Griesel Mill was burned 
by marauders during the Civil War. The Burnt Mill 
Caves have drawn much attention over the years 
but the Flood Caves System, unnamed until 1966, 
have been largely ignored, even by cavers.
     The Flood Caves open in the broken, terraced 
bluff line along the peninsula's east side and very 
near river level, so low in fact that any significant 
rise in the river will cause backwater flooding into 
the cave system--hence the collective name "Flood 
Caves System." The Flood Caves System has a 
very limited watershed.  Most of the peninsula's 
surface area has been stripped of forest cover and 
converted into pasture.  The caves are formed in 
Eminence Dolomite.  Gunter sandstone caps the 
ridge except for a small remnant of Gasconade Do-
lomite.  
     Several small sinks have developed high on 
the peninsula's east slope above the caves.  These 
sinks, which capture some runoff, have formed 
along fractures in the Gunter sandstone, conveying 
water into the underlying Eminence Dolomite. A 
small spring exists low on the east slope of the pen-
insula and was once used domestically. The spring 
was possibly a back entrance to the Flood Caves, 
however no explorable connection has been found.  
     The most obvious features within the Flood 
Caves are vadose, including incised wall mean-
ders, domes, pendants and ceiling channels. But 
numerous phreatic forms are also present includ-
ing spongework, wall and ceiling pockets, joint-

determined cavities and anastomoses tubes.  Most 
spongework is found along walls at floor level 
rather than in ceiling areas, suggesting recent ex-
posure by clay removal.  Bedrock floors in the cave 
are notably absent.  Basic fill is red clay.  Approxi-
mately 8 foot of black river silt has been deposited 
in the cave by Little Niangua River floods and the 
deposits of silt can be found as far into the cave as 
500 foot from the entrance. Portions of the cave 
probably exist as clay-filled passages below the 
base level of the Little Niangua River.  A cessation 
of upli foot and valley entrenchment had left only 
the upper portions of the cave exposed.
     Following initial exposure of the peninsula by 
today's river, vigorous subsurface water flow oc-
curred within the peninsula's structure permitting 
removal of clay and the development of vadose 
features. As the hill continues to degrade, vigorous 
underground stream action decreased exponential-
ly. The cave's small modern-day cave stream will 
continue to diminish in size allowing for less and 
less removal of the river silt annually deposited in 
the cave system by Little Niangua River's backwa-
ter flooding. 

CAM056 Mine Tunnel
     The Mine Tunnel Cave entrance passage, av-
eraging 5 foot. high, has curved walls, a gently 
arched ceiling, and relatively flat floors composed 
of packed, dry river silt for a distance of about 70 
foot.  Spongework borders the passage at floor 
level and no stream is present.  Several limestone 
partitions are found along the way.  These could 
be wall remnants of large spongework cavities, or 
pendants that have their lower extremities buried 
in fill.
     At 60 foot the “Twilight Zone” ends as the pas-
sage bends to the right.  Forty feet further the 5-foot 
passage opens into the “Silt Chambers.” The Silt 
Chambers comprise a partitioned series of small 
rooms with a total combined length of 50 foot and 
total width of 25 foot.  To the extreme right be-
yond wall partitions, the cave’s small stream ap-
pears in an incised channel. To the left on higher, 
silt-floored chambers, are areas that once sheltered      
Mine Tunnel Cave entrance opens 12 foot wide 
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wintering bears.  These “rooms” are low-ceilinged 
from 1½ to 4 foot. high. Mine Tunnel Cave and 
Mud Slope Cave connect in the Silt Chamber, Mud 
Slope Cave passage carrying the stream along the 
room’s east side.and 4 foot. high with heavy silt 
deposits along the right wall.  An entrenchment 
along the left wall provides an outlet for the slug-
gish cave stream but the water follows in invisible, 
unexplorable course beneath the fill.
     The entrance passage remains low and wide 
for a distance of about 70 foot.  A dome area has 
developed through vadose modification of sponge-
work cavities along the right (east) wall 35-foot-
from the entrance. It is 7 foot.high and 4 foot by 

wall partitions and impacted silt diverted the cave 
stream toward the Mud Slope entrance.  Subse-
quent sapping of fill separated the partitions creat-
ing connections that can be entered today by hu-
man and animal visitors.
     Beyond the Silt Chambers the stream passage 
meanders along  5 to 10 foot wide and approxi-
mately 8 foot.high Ropey chert, gray in color, ap-
pears on the ceiling for a brief distance 60 foot.be-
yond the Silt Chambers.  At 70 foot there is a short 
side passage along the left wall.  It ends quickly as 
the passage is further constricted.

CAM057 Mud Slope  Entrance 15x5.
6 foot in horizontal dimensions 
and the “keyhole” opening into 
the dome is too small for a per-
son of average size to squeeze 
through.  This constriction has 
preserved the dome’s attractive 
speleothem drapery and stalac-
tites. These are the only signifi-
cant speleothems in Mine Tun-
nel and Mud Slope Caves.
     Seventy feet of passage in 
Mud Slope Cave constricts 
to a width of 5 foot.or less.  A 
low crawl less than 2 foot high 
called “Breezy Pass”, leads on 
and the silt floor descends until 
walking passage is encountered 
110 foot from the Mud Slope 
Cave entrance.  At this point 
the stream passage joins the Silt 
Chambers.
     Stream piracy has caused 
abandonment of the Mine Tun-
nel Cave entrance in favor of 
the Mud Slope Cave passage.  
Since the entrance passages of 
both caves are equally silted 
the piracy argues in favor of 
structural control. Although 
Mud Slope Cave is actually up-
stream from Mine Tunnel along 
the Little Niangua, Mud Slope 
has seen deeper entrenchment 
of it fill.  The diversion tactic 
is evident on the map.  Solid 



Chapter 5 - Local Caves and Carroll Cave

149

CAM060 Ruggles-
     Ruggles Cave is an impressive tunnel cave 650 
foot. long. The cave’s upstream entrance is 30 foot. 
wide and 8 foot. high; the downstream entrance is 
38 foot. wide and 15 foot. high. The ridge crests 
at 1,060 foot. above the cave. The upper opening 
enters at an  elevation of approximately 1,000 foot; 
the lower opening at about 980 foot.  The cave 
quite obviously predates the modern day topogra-
phy.  Valley entrenchment on the east side of the 
ridge encountered the cave which then captured the 
valley’s drainage. A steep downgrade over fill dis-
tinguishes the upstream entrance floor plan, with 
breakdown present at the low point.  The east en-
trance chamber is a spacious room 80 foot. long, 
60 foot. wide, and 20 foot. high at its highest point. 
     The route between the two cave entrances is 
largely free of clay and fill with beautifully sculp-
tured vadose walls and features, except near the 
lower entrance.  Clay residue can be found along 
the last 150 foot. of the downstream passage. 
     Beginning at the impressive downstream en-
trance, th entry room is 60 foot. long, 30 foot wide 
and 15 foot. high.  Banking along the left wall is 
high. The floor is bedrock strewn with small pieces 
of breakdown, cobble, gravel and sand.  The cham-
ber, like much of the cave itself, has a clean, well-
washed appearance. 
     The cave passage makes a sharp right turn at 
60 foot. and runs due east for over 100 foot.  The 
corridor averages 15 foot. wide and 12 foot. high.  
Toward the end of this straight stretch flowstone 

deposits can be seen on both left and right wall.  
Just as the passage turns gently left to the northeast 
in a straight line for 80 foot, both stalactites and 
stalgmites have formed along the left side.  An at-
tractive flowstone canopy decorates the right wall 
where a small open joint enters.  Vadose channel-
ing in the dolomite bedrock characterizes the mid-
section of this run which averages 10 foot. wide 
and 12 foot. high.  
     About 250 foot. from the downstream entrance 
the passage again bends east with some breakdown 
on the floor.  Numerous stalactites and stalagmites 
have developed along the left side of the passage.  
At 300 foot. from the lower opening the passage 
curves gently to the northeast and broadens into a 
chamber called the “Bat Room”.  The room is 30 
foot wide, 50 foot long, and 15 foot. high.  A short 
distamce upstream from the “shelved” and “ter-
raced” Bat Room is a small pool.  At this point the 
cave passage becomes more irregular and rugged 
in cross section.  The floor is terraced bedrock and 
small waterfalls develop at these rock lips when the 
cave stream is active.  The highest falls are about 3 
foot.  The remaining 160 foot. of passage leading 
to the cave’s big room at the upstream entrance, 
is a meander canyon.  It is pinched and rough in 
its narrow upper half.  The lower half is walkable 
passage averaging 10 to 12 foot. wide.  Another 
pool of water is encountered, additional rock ter-
races cross the stream channel, and at one point the 
upper canyon contains a meander maze created by 
interconnected spongework cavities. 
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     Seventy-five feet beyond the second right-hand 
side passage, the main passage becomes wider, 
reaching widths as great as 30 foot or more.  There 
are exceptionally deep (in width) meander niches. 
    The survey of Klondike Cave ended about 120 
foot beyond this point where speleothems are 
again encountered, as well as the only noticeable 
breakdown in the cave.  The breakdown pre-dated 
the clay fill and much of what is exposed is rot-
ten.  Breakdown and clay fill appears to block ad-
ditional travel beyond this point although careful 
exploration and digging could lead to more cave.
    Klondike Cave is a habitat for a variety of small 
creatures including salamanders, cave crickets, 
flies and bats.  Several different species of bats 
winter in the cave, but not in large numbers.  The 
cave has no guano piles.

CAM067 Windemere
The gated entrance to Windermere Cave is located 
on the grounds of Camp Windermere. The 8- foot 
wide, 10- foot high entrance opens at an eleva-
tion of 720 foot a modest bluff outcrop and faces 
east. It can be explored for about 1,000 foot.  The 
arched entrance passage to Windermere Cave is 
straight for a distance of 50 foot,  The floor is clay 
and weathered flowstone and dripstone is present 
on the wall.  The cave stream exits at the cave en-
trance.  
     At one time the camp management installed 
electricity in the first 150 foot. of passage and 
placed benches in the cave for the benefit of camp 
visitors. Small speleothems have developed along 
the right wall 125 foot from the entrance.   An in-
teresting flowstone overhang exists above the clay 
bank about mid-way, and at its upstream end is a 
bear bed.  About 170 foot.from the entrance are 
several blind hollows in the right wall behind clay 
banks.  To the left of these on the opposite side of 
the passage are small stalactites.  The passage is 
10 to 12 foot wide and 8 foot high in the stream 
channel. The stream issues from the 3- foot high 
narrow stream route on the right and has formed a 
rimstone dam on the floor 4 1/2 foot wide and 6 in. 
high.  The left hand course leads to “Bat Room,” 
where bat guano covers the floor.  Along the left 
wall is a bear bed.
      Several large breakdown boulders create ob-
structions in the passage.  The next 120 foot of pas-

sage meanders, averaging 6 to 10 foot wide and 4 
to 6 foot high. The diagonal cross-section of the 
passage is lowest to the right. At 336 foot. from 
the entrance is a ceiling cavity along the left wall 
called “The Left.” It is 4 by 8 foot in dimensions, 
15 foot high, and associated with spongework and 
popcorn.
   The “First Dome Room” is 400 foot.from the 
cave entrance and is a chamber approximately 43 
foot by 30 foot.wide.  The hexagon-like chamber 
varies from 3 to 40 foot high and has a number of 
arms which has developed because of small domes.   
“Springlet Dome”, the first to be seen to the left 
upon entry, is 8 foot wide and about 18 foot high.   
The channel snakes upstream and then veers off to 
the leftt to enter the “Second Dome Room” at 525 
foot from the cave entrance.
     The Second Dome Room is entered through a 
narrow passage where water usually trickles out of 
the dome and a standing pool of water covers the 
floor.  The Third Dome Room is the cave’s most 
impressive chambre.  It is 40 to 50 foot long, 8 to 
20 foot wide, and 30 foot high.  “Waterfall Dome” 
at its southeast end is 6 to 8 foot wide and 30 foot-
high.
     Windermere Cave continues beyond the Third 
Dome Room for about 350 foot.  At first, it is over 
breakdown in a low, wide passage.  Beyond this 
at “The Keyhole”, the cave divides into an upper 
and lower level that meandrs along to eventually 
merge into one passage and end in the “Rock Slide 
Room”, about 1,000 foot from the cave entrance.  
The terminal room is 5 foot by 10 foot in size.
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CAM085 Elzy Hurt Cave
Elzy Hurt Cave is located on property originally a 
part of the “Hurt Homestead.” The cave opens in 
a Gasconade Dolomite bluff with an entry 35 feet 
wide and 15 feet high. A wet weather stream chan-
nel exits along the left side. Small pieces of break-
down litter streambed.  The cave walls funnel in 
and 30 feet from the entrance, the passage is 16 feet 
wide. Spongework is prevalent in the cave ceiling 
and upper walls just inside the entrance.
     Secondary mineral deposits begin 40 feet from 
the entrance. The ceiling is 12 feet high and dis-
plays soda straws 4 to 6 inches long. A variety of 
stalagmite stumps clutter the floor area. The largest 
breakdown block in the cave is found along the left 
side of the passage.
    A large flowstone mound terraced by rimstone 
dams is located along the cave’s right wall 115 feet 
from the entrance. Several of these dams hold wa-
ter and provide a habitat for salamanders and iso-
pods. Elzy Hurt Cave is a habitat for a variety of 

life forms that frequent the variable temperature 
twilight zone of a cave. Cave crickets are present 
in thick concentrations, some individuals are quite 
large. Pigeons, bats, salamanders, rodents, and 
small mammals traffic the cave. 
     Elzy Hurt Cave is easily traversed by walking 
up to 160 feet. A ceiling height of 2 to 4 foot con-
tinues from there to a speleothem choke at a lineal 
distance of 256 feet from the entrance. By looking 
back along the floor, daylight can be seen.
     Stalactites, stalagmites, columns, and rimstone 
dams are abundant in the rear section. Some are 
active, a few are white, but most are tinted deep 
red-orange and gray to charcoal.
     Rumors persist that the cave goes completely 
through the ridge but the speleothem choke now 
prevents passage to any opening that might have 
once existed on the opposite side of the ridge. The 
U-shaped valley on the opposite side has several 
topographic features which suggest a collapsed and 
truncated cave passage. The cave is clearly 

CAM069 Rattlesnake
The eastern end of the cave off the map has a 
swamp 20 foot. wide with a couple inches of wa-
ter over a foot or more of wet clay.  Turning right 
(south) upstream 500 foot. (off the map) to a sink-
hole collapsed end with the stream coming out 
from under the breakdown, the passage extends On 
the way back to the main passage is a loop in upper 
passages and several domes.  One dome has been 

freeclimbed at least 40 foot above the stream. 
     This passage ended as the wet clay slumped 
down the slope of the floor against the stream pas-
sage along the wall with the water exiting directly 
underneath the clay. It would seem at his point any 
sizable passage is completely clay filled with lots 
of water and mud. The main passage terminated at 
a collapse.
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older than the surface topography and survives as a 
remnant of a connecting passage between two de-
stroyed trunkline cave passages on either side.

CAM107 Weeks     Entrance 25 x 8.
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    LACLEDE
LAC033 Bat
The impressive entrance of this cave sits just above 
Osage ForkRiver. It is difficult to describe the small 
feeling one has as one starts into the cave and real-
izes how little the entrance really shows the mas-
sive size of the cave. To the left as one steps into 
the cave is a large sink formed from the ceiling col-
lapse; it opens to the sky. A few feet inside the cave 
there is a large boulder about 8 feet high. As one 
looks into the cave, a massive gallery starting at 
about 70 feet wide can be seen narrowing to about 
15 feet. Height is from 30 to 50 feet, even more in 
places, until the interior and total darkness of the 
second level is reached. A step walk leads up to this 
second level. The map gives only a slight indica-
tion of the impressiveness of this cave.
     The entrance is in about the middle 1/3 to lower 
1/3 of the Gasconade Dolomite. Considerable fill 
is on the west and south side in the entrance floor 
and actual bedrock is difficult to locate. The rock is 
solid and massive except in the back where recent 
breakdown and erosion of the breakdown has oc-
curred. This area also has some fracturing of the 
thick bedded material, resulting in some being bro-
ken and the development of a small natural bridge 
over the entrance into a side room. This room also 
has a possible side crawl, but it not too safe due to 
breakdown.
     It is difficult to determine the geologic controls 
on the course of the cave, although the back por-
tion is along joints and bedding planes. There are 
actually three levels, but only two are of passages. 
The third, which is intermediate between the oth-
ers, is a shelf that has had the center dissolved out.
     General trend of the cave is northwest. The only 
vertical drops are of connections between the first 
and second levels. Actual passage length is 966 
feet with possibly more. On a recent trip, the break-
down termination of the passage was found to have 
been partly removed by water and there is now a 
small crawlway starting to develop that might be 
entered later.

     Decoration is difficult to see, as most of it is 
not active and in the uppermost part of the front 
gallery. However, some dripstone, popcorn, and 
good calcite crystals can be found. Moisture con-
tent is not high, but a small stream flows through 
the lower level all year to enter the river below the 
entrance. Stream discharge is small throughout the 
year.
     Floors are of bedrock on the first level with 
some of the mud and gravel.  The second level is of 
mud, broken rock and gravel. Floors rise from the 
entrance to the back.

LAC073 Living Entrance is 20x7. 
There is no map of LAC073.
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      DALLAS
DAL004 Saltpeter
This approximate 950 foot long cave with an en-
trance 60x30 is sitting above Niagua River in a se-
ries of impressive bluffs. It can be reached easily 
by a trail between the river and farm field which 
runs along the bluff base. The cave boasts 3 levels 
of winding passages and an interesting pattern of 
3 interconnecting dome/dome pit combinations. If 
a small caver can find it, they can push an upper 
slit in the canyon area into 2 additional rooms and 
some other smaller dead end passages. It has a mix 
of pasty red clay and dry crawls around these pit 
areas. Deposits include  popcorn. Two species of 
salamander, 1 frog species, and 4 non-endangered 
bat species were seen in the cave. The domes and 
pits are the real draw in this cave but areas have 
ankle deep water. One of the pits is quite deep (20 
foot+) so please be careful when navigating around 
these pit areas. 

DAL005 McKee
This approximate 1000 foot long cave boasts a 
38x8 entrance sitting 50 foot above the Niangua 
River. It is reached via a 150 foot steep bluff decent 
and crawl/climb through a bluff notch (with pre-set 
hand-line for safety on return) then short walk to 
the entrance. Its second room called the Parthenon 
has walls lined with multiple 30-50 foot columns, 
a reflecting pool, and numerous draperies, soda 
straws and flowstone formations. It has numerous 
guano piles throughout from its summer maternity 
roost of endangered gray bats which will gone by 
our visit. The largest of these is a 25 foot+ pile be-
yond the third lake. However the other 4 species of 
bats, 3 species of frogs, 3 species of salamander (in-
cluding numerous grotto salamanders which live in 
the second lake) and invertebrates to numerous too 
mention will be found throughout. Although the 90 
foot entrance room is dry, expect to encounter areas 
of at least shin deep water (with avoidable muddy 

areas if you stick to the stepping rocks) from the 
Parthenon Room until the last lake. Anyone wish-
ing to go past that lake can expect waist deep water 
for about 30 foot unless they can find the stepping 
stones along the ledge near the left wall. Whether 
it be formations large or small, or the teeming bio-
logical life, this is a photographers must and one of 
the best caves in Dallas County.

This next series of 5 smaller caves sit in one mile of 
bluff line approxmately downstream from McKee 
Cave. These caves each have at least one or two in-
teresting drapery, column, winding passageway or 
spectacular bluff view or picturesque setting. They 
also have 2 species of salamanders, 4 specoes of 
non-endangered bats,and an occasional seasonal 
raccoon or pack rat. Most sit right at the bluff base 
line or within 8-10 foot of easily climbed slope or 
ledge from it and are all dry or boot sole depth mud. 
As these caves are within close proximity of one 
another no decon between caves will be requested 
so that all can be visited on the same hike.
   •   McKee #2  -7 foot x5 foot entrance up a 15 
foot gentle slope closest to bluff line entry area.

  •    Niche-Notch 6 foot x 3 foot double opening 2 
level....upper level reached via lower.

    •  On-a-Ledge  6 foot x 4 foot entrance on a 10 
foot ledge easily reached from one end of base-
line.
    •  Keyhole - 5 foot x 4 foot triangle shaped 
keyhole entrance up a 15 foot gentle slope in bluff 
cutback.
     • Rodent Scurry - 5 foot x 3 foot entrance at 
baseline.

DAL024 Jones Creek 
Entrance 15 x 8, 375 foot long.
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      MARIES
MES008 Ramsey
The 25x7 entrance to this 750 foot cave would 
probably be higher if it were not for a large earth-
en mound at the entrance.  The latter feature has 
had several holes dug into it by those searching 
for Indian artifacts. Just inside the entrance, the 
ceiling height is reduced to 4 feet.
     The cave floor slopes downward from the 
entrance until a level floor of boggy mud is en-
countered; at this point, the cave passage is 9 feet 
high by 25 feet wide. A stream that flows through 
the remainder of the main passage is the cause of 
all of this mud; water leaves the cave by seeping 

through the fill that partially blocks the entrance, 
reaching the surface via a small spring about 30 
feet below the entrance. At 175 feet from the en-
trance, the stream channel is better defined and 
there is less liquid mud.  In another 100 feet, the 
dimensions of the main passage begin to deterio-
rate and the steam begins to meander between mud 
banks up to 3 feet high. The passage pinches out at 
525 feet from the entrance.
     There are three side passages. At 200 feet from 
the entrance, and a few feet above the stream, is a 
3 foot high crawl on the right that rejoins the main 
passage a footer only 35 feet. About 200 feet fur-
ther into the cave, there is a 2 foot high crawl on 
the left; this is dead end passage about 50 feet long. 
Near the end of the cave, a two foot high ceiling 
channel leaves the main passage on the right side, 
and continues as a 75 foot long crawlway; a 1 foot 
high opening near the end of this passage connects 
back to the main passage.
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     MILLER MIL002 Indian Burial  
  1200 foot former show cave
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MIL005 Bode Cave
MIL045 Bode Natural Arch  Entrance 25x15
MIL046 Bode Annex    Entrance 3x3, 900+ foot 
length

MIL008 Wilson 300 foot- 75x30 historic 
burial info

MIL016 Little Mouth
1365 foot 2 foot entrance?
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MIL011 Flanders
7x4 entrance former show cave

MIL046 Bode Annex 3x3 entrance
900+ foot total

Maps shown with MIL005

MIL018 Doerhoff
40x8 entrance   750 foot?

MIL045 Bode Natural Arch 25x15 entrance
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    CARROLL CAVE 
        A MISSOURI LEGEND
      by Bob Lerch, Dan Lamping, Ben Miller, Rick Hines, 
           Tony Schmitt, Bill Gee, Mike Tennant, and Joe Sikorski

Introduction
     Carroll Cave is one of the premiere caves of 
Missouri and the Ozarks region.  At over 20 mi. 
of surveyed passage, it is the second longest cave 
in the state.  With three major arms and miles of 
side passages, Carroll feels like it is many caves 
within a single cave.  The history of Carroll Cave 
is intertwined with the history of Missouri caving.  
The first documented trip into the cave occurred in 
association with the initial meeting of the newly 
formed Missouri Speleological Survey (MSS) in 
1956. Discoveries ranging from a human skull to 
the Pleistocene bones of a dire wolf, tell us that the 
history of Carroll Cave goes back much further.
     Carroll Cave is located in Camden County in 
the southwestern quadrant of Missouri (Figure 1). 

The landscape above Carroll is fairly non-descript 
terrain of gently rolling pasture land with forested 
valleys. Used largely for cattle ranching and hay 
production, this understated area certainly does 
not seem like the site of Missouri's second lon-
gest known cave. Yet, as discussed below, it was 
the perfect setting for the formation of a very large 
cave system.  
     Regionally, the area is better known for jet skis, 
wave runners, massive boats, the Party Cove, Ba-
gnell Dam, Go Karts, Outlet Malls, and weekend 
getaways to "The Lake", all of which character-
izes the Lake of the Ozarks, one of Missouri's pre-
miere recreational destinations. But to geologists 
and cavers, Carroll Cave is part of the state’s larg-
est physiographic region, the Salem Plateau an 

area characterized by Ordovi-
cian aged bedrock that extends 
through the heart of the Ozarks 
in south-central Missouri and 
into northern Arkansas. The ge-
ology of the Salem Plateau has 
produced an incredibly cave-
rich area with the highest den-
sity of caves in the state. 

Hydrogeology of the Carroll 
Cave-Toronto Springs System
Wet Glaize Watershed
     Carroll Cave is located in the 

Figure 1. 
     Map showing location of Carroll         
     Cave with in Missouri. 



The Hitchhiker’s Guide to Missouri Caving - 2015 NSS Convention

160

the Wet Glaize Creek drainage basin within the 
Grand Glaize Arm which in turn is part of the 
Osage River Basin and Lake of the Ozarks (Fig-
ure 2). The drainage area of Wet Glaize watershed 
is approximately 128 mi2 with elevation varying 
from 700 to 1140 foot above sea level. The wa-
tershed is characterized by its karst topography 
in which the majority of the stream channels are 
losing streams recharging shallow karst aquifers. 
The watershed is composed of a fairly extensive 
network of first, second, and third order streams.  
Wet Glaize is identified on topographic maps as 
the stream channel below the confluence of Sellers 
Hollow and Conns Creek.  One of the largest tribu-
taries in the lower portion of the watershed is Mill 
Creek, which receives drainage from Carroll River 
via the natural entrance. 
     The underlying bedrock is dominated by Ordo-
vician-aged (443-485 million years ago) dolomites 

and sandstones typical of the Salem Plateau. Bed-
rock stratigraphy is characterized as the Canadian 
Series of the Ordovician System with an average 
thickness of 685-885 foot and includes the follow-
ing formations (top to bottom): Cotter dolomite, 
Jefferson City dolomite, Roubidoux formation, 
Gasconade dolomite, and Cotter sandstone Mem-
ber (Miller and Vandike, 1997).  Within Wet Glaize 
watershed, Cotter and Jefferson City dolomites are 
not distinguished and the cave and karst areas are 
mainly within the Gasconade dolomite. The over-
lying Roubidoux Formation exists in headwater 
drainages and ridge tops and the Cotter-Jefferson 
City dolomite is exposed in a few areas near the 
Montreal Fault Block (Figure 3) and along the 
watershed divide (Middendorf, 1984). Additional 
structural features include the Mill Creek Fault and 
the Mill Creek Syncline. While many of the faults 
are minor in overall displacement, they play an im 

portant role in the loss of surface wa-
ter to the subsurface environment. 
The dip across the study area is gen-
erally 1o to the east (Helwig, 1965).  
Land cover is dominated by grass-
lands and deciduous forests, which 
account for 91% of the total area in 
the watershed.
     Toronto Springs (Figure 2) is 
located in the northern portion of 
the Wet Glaize drainage basin. The 
spring system consists of approxi-
mately 20 perennial and ephemeral 
springs which discharge from the al-
luvium on the north and south sides 
of the Wet Glaize floodplain. Two of 
the springs emerge from openings at 
the base of dolomite outcrops, with 
one known to be a cave. Average 
baseflow for the spring system is 
~28 foot 3/s with individual spring 
flows ranging from 0.4 to 3 foot 3/s 
(Miller, 2010). 

Figure 2 Map of Wet Glaize Creek 
watershed showing Carroll Cave, 
surface stream channels, karst and    
known structural features, and To-
ronto Springs (Miller et al., 2015). 
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     Carroll Cave is an extensive stream cave sys-
tem, currently 20.17 mi in length and still being ex-
plored (see Survey and Cave Description below).  
The cave is located in the northwestern portion of 
Wet Glaize watershed (Figure 3), and is mainly 
developed within the Gasconade Dolomite, but 
portions of Upper Thunder River extend into the 
Roubidoux Formation. The hydrology of the cave 
consists of three independent cave streams: Car-
roll River; Thunder River; and Confusion Creek 
(Figure 4). Thunder River, the largest of the cave 
streams, has an average daily flow of ~5 foot3/s 
and contains multiple tributaries along the 6.8 mi 
course of the cave stream, which drops nearly 200 
foot in elevation, before reaching the water table at 
the Lake Room. The water from Thunder River has 
been positively dye traced to eight springs at To-
ronto Springs located 2.5 mi to the north (Vineyard 
and Feder, 1974).

Dye Tracing & Recharge Area Delineation
     The previous work by Vineyard and Feder 
(1974) established the link between Thunder River 
and Toronto Springs, but not all of the springs were 
monitored and this work did not attempt to delin-
eate the recharge area of the entire Carroll Cave 
system. Further, the existence of Confusion Creek 
was not known to these early scientists. Therefore, 
a more comprehensive effort was implemented to 
determine the recharge area and to better determine 
the connections between the cave streams and their 
resurgence at Toronto Springs (Miller, 2010; Mill-
er et al., 2015). The possible connection of surface 
streams within Wet Glaize watershed to Toronto 
Springs was also included as part of the dye tracing 
project. Common fluorescent dyes were used, and 
a network of 36 monitoring sites, using charcoal 
packets, was established around the watershed, in-
cluding 11 springs at Toronto Springs, 17 sites in 
the cave, the main channel of Wet Glaize Creek, 
and all major tributaries in the watershed (Fig. 4). 

          Figure 3. Carroll Cave lineplot showing flow direction of major streams and tributaries (Miller et al.,2015)
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     Results of the traces showed that losing streams 
in Traw, Davis, and South Barnett Hollows were the 
primary sources of water to Thunder River (Figure 
4). Confusion Creek is recharged by sinkholes in 
upper Barnett Hollow and to the west overlapping 
the drainage divide with Hahatonka spring. No dye 
was detected in the Carroll River arm of the cave, 
leading to the  conclusion that its drainage source 
is only from epikarstic aquifers located above and 
adjacent to the cave system. With respect to Toron-
to Springs, the results showed that both Thunder 
River and Confusion Creek were connected to the 

same eight springs and that Wet Glaize was also 
connected to 10 of them (Figure 5). These results 
provided critical insights to the hydrology of the 
Carroll Cave-Toronto Springs system. The connec-
tion of Thunder River and Confusion Creek to the 
same set of springs suggested that the two streams 
converged into a single phreatic conduit that ex-
tends north towards Toronto Springs.  
     Near the springs, it apparently divides into
Carroll Cave and Wet Glaize Creek – Recharge 
Sources to Toronto Springs 

conduits extending to individual springs or groups 
of springs. Water from Thunder River and Confu-
sion Creek was also demonstrated to flow under 
the Wet Glaize channel to resurge from as many as 
four springs on the north side of the stream. Given 
that the bedrock below the stream valley is all Gas-
conade dolomite with no known confining layer, 
this finding provided further support for the exis-
tence of distinct conduits to the springs.  
     Connection of Wet Glaize Creek to the springs, 
eight of which were in common with Thunder Riv-
er of which were in common with Thunder River 

and Confusion Creek, indicated that several of the 
springs were a mixture of water from Carroll Cave 
and Wet Glaize Creek.  This led to the hypothesis 
that the springs, or groups of springs, may have dif-
ferent chemical and physical properties. The dye 
traces also established that Toronto Springs repre-
sents one type of distributary spring system having 
the following characteristics: 1) multiple springs 
in close geographic proximity to one another; 2) 
springs having shared recharge areas; and 3) flow
through a shared conduit system.

      Figure 4.  Estimated recharge area of Carroll Cave is 7.2 mi  2.Recharge occurs mainly from losing streams     
         in Traw, Davis, and South Barnett Hollows (Miller, 2010). 
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     To test the hypothesis that the springs may have 
different water properties, Carroll Cave (Thunder 
River), Wet Glaize Creek, and the 13 springs shown 
in Figure 6 were monitored over a two-year period. 
Data was collected for a variety of factors, includ-
ing temperature, pH, conductivity, and concentra-
tions of calcium (Ca2+), magnesium (Mg2+), and 
bicarbonate (HCO3-). Statistical analyses of these 
data showed that many of the springs differed in 
these factors (Miller et al., 2015).  In addition, the 
ion concentrations showed that Carroll Cave gen-
erally had the highest concentrations, Wet Glaize 
Creek the lowest, and the springs were interme-
diate. From this observation, a simple model de-
scribing the mixing of the two recharge sources at 
each spring was developed. The mixing model esti-
mated that eight of the springs (TS1, TS4-7, TS10, 
TS11, TS13) had nearly equal proportions of re-
charge from Carroll Cave and Wet Glaize Creek, 
one spring (TS2) was dominated by recharge from 

Wet Glaize Creek, and two springs (TS8 and TS12) 
were dominated by recharge from Carroll Cave 
(Figure 6). Spatially, the eight springs with similar 
recharge proportions, and therefore ion concentra-
tions, were distributed throughout the flood plain 
and on both sides of the stream channel. These 
results were consistent with the idea that separate 
sub-surface conduits flowed to specific springs or 
groups of springs. The model was seemingly in-
correct for TS8 and TS2, since dye tracing showed 
no connection to Carroll Cave. For TS8, the model 
reflected the fact that Carroll Cave and TS8 had 
similar ion concentrations because their aquifers 
were both formed in Gasconade Dolomite. At TS2, 
the apparent contribution of Carroll Cave (9%) in-
dicated that another groundwater source provided a 
small fraction of the recharge to this spring. 

Conceptual Model for the Carroll Cave-Toronto 

Figure 5. Map of Toronto Springs. The color of the spring symbol indicates the positive dye traces made to that spring 
from Carroll Cave (CC) and/or Wet Glaize Creek (WG) (Miller et al., 2015). 
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Springs System
     Distributary spring systems have o footen been 
viewed in a simplistic manner in which the various 
springs were presumed to derive from a common 
recharge source, resurging through the alluvium 
at various locations. Results from this study show 
that this view is incorrect for Toronto Springs, and 
the individual springs represent different mixing 
zones with distinct water chemistry. Results of the 
mixing models along with previous hydrologic 
studies (Miller, 2010), the survey of the Carroll 
Cave system, and known structural features of the 
Wet Glaize watershed (Helwig, 1965; Middendorf, 
1984; Miller, 2010), supported the hypothesis that 
separate conduits recharge the springs and that sur-
face and subsurface water interactions occur along 
these flowpaths. 
     The conceptual model (Figures 7 and 8) describes 
the system based on the known losing stream re-

charge sources to Carroll Cave (Figure 4). These 
losing streams recharge either Thunder River, a 
Thunder River tributary (DL7), or Confusion Creek 
within Carroll Cave, but eventually converge into a 
single large conduit at the water table that extends 
for approximately 2.5 mi northeast towards Toron-
to Springs. The lower portion of this large conduit 
is viewed as the major mixing zone of Wet Glaize 
Creek with Carroll Cave groundwater (Figure 9). 
Structural faults of the Montreal Fault Block and 
cutoff springs along Wet Glaize Creek provide the 
probable conduits that facilitate the mixing of sur-
face and ground waters that subsequently resurge 
as distinct spring outlets along the north and south 
sides of Wet Glaize. This represents a new concept 
for the hydrogeology of distributary spring systems 
in that the water discharging from the springs at 
Toronto Springs is not geochemically homogenous 
but is dependent on the mixing of groundwater and 

Figure 6. Mixing model estimates of the recharge proportions of Carroll Cave and Wet Glaize Creek to each spring 
(Miller et al., 2015.) 
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surface flow systems. Toronto Springs represents 
a unique distributary spring system created by the 
unusual combination of a large karst recharge area 
in close proximity to a major fault block. Detailed 
information about this work, including field and 

laboratory methods, and data analysis and interpre-
tation can be found in Miller (2010) and Miller et 
al. (2015). 

Figure 7. Simplified profile of the study area from Traw Hollow through Carroll Cave (CC) to the mixing zones with 
Wet Glaize Creek (WG) and resurgence at Toronto Springs. Profile is looking to the northwest, left side of the profile 
is south (Miller et al., 2015).

 Figure 8. Plan view of conceptual model for Carroll Cave (CC)–Toronto Springs system, showing mixing of  ground-
 water and surface flow along structural features and recharge of the springs at Toronto Springs (Miller et al., 2015). 
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History of Exploration and Survey
 The following is a very brief history of the cave 
and its exploration. For additional details, please 
see the article by Johnson (2005) which provides 
a much more comprehensive account of the cave’s 
history. The first documented exploration trip into 
Carroll Cave was in 1956 and led by Dr. Oscar 
Hawksley, a professor of biology at Central Mis-
souri State University (now the University of Cen-
tral Missouri). At the time the cave was known to 
local residents as Traw Cave, named for the Traw 
family who owned the natural entrance from 1840 
to 1920. Within the caving community, it was 
generally referred to as Wet Glaize Cave, and it 
was another three years before the cave would be 
known as Carroll Cave in honor of Charlie Carroll, 
then owner of the natural entrance. Almost assur-
edly, Native Americans and previous landowners 
entered the cave long ago given its large and obvi-
ous entrance in the Mill Creek valley. 

     The survey of the cave began in 1956 through 
the impetus of Hawksley, Jerry Vineyard, and 
Frank Dahlgren. The Carroll Cave survey was the 
first project of the newly formed Missouri Speleo-
logical Survey (MSS), with Hawksley, Vineyard, 
and Dahlgren serving as the officers. In addition, 
some of Missouri's most productive and pioneering 
cavers were involved, including Dwight Weaver, 
Tex Yokum, John Cantwell, George Dieke, Don 
Rimbach, and Dave Hoffman, among many oth-
ers. On the first survey trip, they mapped upstream 
in Carroll River to the Paradise Passage (CR3) at 
just over 7,000 foot into the cave and discovered 
the Paradise Room. The room is extremely deco-
rated and best known for the Azure Pool and im-
pressive flowstone that extends from wall-to-wall 
(Figure 9).  Unfortunately, they realized the area 
had been scooped as muddy foot and hand prints 
on the white formations were evident. To this day, 
getting scooped has remained an all too common 

Figure 9. The Azure Pool in the Paradise Room. (Hines) 
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experience for surveyors of the cave.  Pushing fur-
ther, the survey was extended another 3,000 foot 
into a very decorated portion of the main passage 
beyond CR3. They ended the day nearly 2 miles 
into the cave with going trunk passage extending 
into blackness. By November 1956, Thunder River 
passage was discovered, and the survey was ex-
tended into Lower Thunder River. By August 1958, 
the Lake Room was discovered, but it would not 
be until March 1963 that the survey would reach 
this point on a trip led by David Hoffman. Hoff-
man would remain the driving force for the Car-
roll survey through the 1970s, leading an effort that 
resulted in an estimated 11.25 mi of mapped pas-
sage. During these early years, explorers also noted 
the existence of numerous side passages that, other 
than CR3, remained unexplored. Meanwhile, Up-
per Thunder River was pushed to the Breakdown 
Barrier which was eventually penetrated in 1976 by 
Hoffman and others and another half mile of trunk 
passage was discovered. As part of his thesis, James 
Helwig (1965) produced a map of the main trunk 
passages, and this map would remain the most 
widely distributed depiction of Carroll for the next 
35 years. 
     All of these trips began at the Natural Entrance 
which added 2.5 hours travel time each way from 
what contemporary surveyors experience.  The ear-
ly surveyors lacked the benefits of modern fabrics, 
nylon cave suits, supple wetsuits, and long-lasting 
LED lights. They embraced cotton, denim, stiff 
rubber, wool, and carbide lighting to explore the far 
reaches of Carroll. The practice of camping in the 
cave for marathon mapping trips began early on in 
the project, starting with camp trips to the Lunch 
Room and later to T-Junction.  Epic and punish-
ing ventures from the Natural Entrance to the far 
reaches of DL7 were chronicled, but the cave nev-
er ended.  Ultimately, the survey effort waned as 
the strain of long trips took its toll, but these early 
explorers and surveyors are to be commended for 
their incredible effort.  It never ceases to amaze as 
one struggles up and down the Hills of Hell in DL7 
seeing survey markers in clay hilltops which are 50 
years old.
     Over the years the legend of Carroll grew widely 
within the cave community and the bulk of the visi-
tation was for recreational trips. These trips began 
to take a toll on the cave, and concern over its fu-

ture grew, so a gate was installed with the permission 
of the Carroll family in 1968. In 1976, the cave was 
designated as a National Natural Landmark. To better 
manage the cave, Vineyard led an effort to have the 
Missouri Department of Natural Resources purchase 
the land around the cave’s entrance, but funds were 
never appropriated for the purchase. In the meantime, 
the relationship between the Carroll family and cav-
ers deteriorated and the heirs to the Carroll property, 
the Pemberton family, eventually put their own lock 
on the gate and refused access to cavers. To this day, 
the Pemberton’s will not grant access to the cave. 
However, in the 1980s the rebar gate was compro-
mised and covert access occurred unabated for the 
next 20 years. 

Carroll Cave Conservancy
The Sinkhole Dig
     Given the long-standing problems with access, 
Rick Hines, a caver with the Kansas City Area Grot-
to, began an effort to dig a new entrance (see Hines, 
2002a and 2002b for more details). In October 1994, 
Hines embarked on a fact finding trip to the Car-
roll Cave area to meet with the landowners over the 
known cave. His goal was to find a landowner that 
would grant permission to dig a new entrance to Car-
roll. Eventually, he met Greg Fry, who was willing to 
allow the dig project in a trashed filled sinkhole on 
his property. Hines had previously heard stories of an 
entrance into Carroll through such a trash filled sink.  
A GPS reading showed the location to be directly 
over the upstream mapped end of Thunder River.  
     With anticipation of a quick breakthrough, Hines 
began to organize a dig to open a new entrance to 
Carroll.  The sinkhole dig was started on November 
18, 1995, and a footer a weekend of removing trash, 
no breakthrough was in sight.  Undeterred, the digs 
continued, and in December 1997, the dig reached 32 
in, with good air flow emerging between the rocks.  
However, the unconsolidated rock made stabilizing 
the walls an increasing problem as they went deeper, 
requiring installation of 6 foot diameter steel pipe to 
shore the walls and allow for safe continuation of the 
dig. In July 1999, cave passage was intersected, and 
the airflow remained strong. By December 1999, ad-
ditional digging in the sinkhole could only be contin-
ued safely if a great deal of additional shoring were 
put into place. The shoring would be difficult, some-
ties dangerous  and time consuming, and the dig 
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was reluctantly abandoned a footer five years and 
over 1000 caver-days of effort. Thus, the sinkhole 
dig was put on hold and other locations for access-
ing Carroll were considered. A footer seeing and 
rejecting several potential dig/drill sites, it was de-
cided that a centrally located spot was needed for 
the new dig location. 
     During the sinkhole dig, the cavers involved de-
cided an organization was needed to ensure prop-
er management of the cave once access was re-
gained. The Carroll Cave Conservancy (CCC) was 
formed in January 1998 “to manage Carroll Cave 
in a manner that minimizes damage to the cave 
and its fauna while providing access for scientific 
study and exploration by responsible cavers.” The 
CCC obtained IRS 501 (c) (3) tax exempt status, 
and a lease for the property over the T-Junction was 
signed with landowner, Chris Danuser.

The T-Junction Dig
     The T-Junction, at the intersection of the Carroll 
River and Thunder River arms of the cave, was to 
be the site of the new dig effort. However, creating 
an entrance at this location would require drilling 
and digging through about 120 foot of bedrock to 
reach the cave. They also had to be sure the new 
dig was in the right place. It was decided that a 
9-inch diameter pilot hole would be drilled into 
the cave and, once the location was confirmed, the 
hole would be enlarged to 30 inches.  A local well 
driller was hired and the pilot hole was success-
fully completed a footer drilling through 118.5 foot 
of bedrock on November 10, 2000. The location 
was ideal; situated at the top of a breakdown pile 
with good access to Carroll River and Upper and 
Lower Thunder River passages. Next, a backhoe 
was used to remove 9 foot of overburden in order 
to get to the bedrock, and the overburden was stabi-
lized with a steel tank placed in the excavated hole. 
At this point, it became apparent that explosives 
were going to be needed. A web search led Hines to 
Dr. Paul Worsey, Director of Explosives Engineer-
ing Education at the University of Missouri-Rolla 
(now Missouri University of Science and Technol-
ogy). It turned out that Worsey was already familiar 
with the dig through one of his students, who was a 
caver.  Soon, Worsey and a few of his students be-
came enthusiastic supporters of the T-Junction dig, 
providing training to CCC members on the safe 

use of explosives. A blast procedure and checklist 
were developed and used for each cycle of blasts. 
The first blast was conducted on October 14, 2001 
(Figure 10), and a footer 61 cycles of blasting and 
removing rock debris, they were within 4 foot of 
the cave. The final breakthrough occurred on  July 
28, 2002, when the last 4 foot were breached with a 
jackhammer. Carroll Cave now had a backdoor en-
trance! At the breakthrough, the was expanded to a 
32 inch minimum diameter and scaled to remove 
loose rock.  In the cave, the debris cone was lev-
eled, creating a platform with sufficient headroom 

Figure 10. The first blast of the T-Junction Dig. (Hines) 
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for cavers getting off rope. Six 
20- foot heavy duty aluminum 
ladders were connected to each 
other and anchored to the sha 
foot.  Concrete was poured be-
low the sha foot for the ladder 
base and a safety cable anchor. 
A stainless steel cable runs up 
the center of the ladder and is 
used with cable safety ascend-
ers to allow non-vertical cav-
ers access.  Most cavers rap-
pel in and climb the ladder out 
with a safety.
     The steel tank, placed in 
the hole following backhoe 
excavation of the overburden, 
now forms the basement of 

Figure 11.  Silo covering the backdoor entrance.(Lamping)

    Figure 12. The basement area and the top of the Back    
            door Entrance showing the ladder. (Lamping) 

an entrance building. The entrance build-
ing is formed from a 16 foot tall by 16 foot 
diameter salvaged metal silo (Figure 11). 
Two stainless steel access ports are embed-
ded in the concrete floor of the silo.  One 
access port is used to enter the basement 
area to rappel down the sha foot, and the 
other is directly over the sha foot and can 
be used with a safety winch to raise an in-
jured caver if necessary.  The access ports 
minimize air flow into and out of the cave.  
Both the silo and the ports are locked for 
security.   From the basement one enters the 
sha foot and drops through a 120 foot long 
cold shower to the T-Junction passage be-
low (Figure 12).
CCC Project Work Begins  
With the completion of the backdoor entrance, 
CCC project work began almost immediately in the 
late summer and fall of 2002. Four projects were 
initially established: biology; restoration; safety, 
and survey. A fi footh project, hydrology, was later 
added. All of the projects remain active and are the 
core reasons for the CCC’s existence. Beyond the 
project work, the CCC has led annual landowner 
trips and held a landowner meeting to remain con-
nected to and inform the local community about 
the cave. As mentioned below, the CCC supports 
science and education activities and members re-
main active in the management of this amazing un-
derground wilderness. 

Biology 
The purpose of the biology project is to create a 
baseline of data regarding the biota within Carroll 
Cave and to analyze the data for trends in the popu-
lation of various animals.  Several sites were es-
tablished that are repeatedly checked and the data 
compared over time.  This project has been led by 
CCC member Bill Gee in consultation with Dr. Da-
vid Ashley of Missouri Western State University in 
St. Joseph.  Ashley teaches several classes which 
have an emphasis on cave biology and ecology.  
Students from those classes use Carroll Cave as a 
field instruction to exercise and assist the CCC in 
acquiring needed biological data. Biological moni-
toring sites have been established throughout the 



The Hitchhiker’s Guide to Missouri Caving - 2015 NSS Convention

170

cave including bait sticks, guano pile gages, and 
clay tiles placed in streams.
     Carroll Cave is home to one of the most sig-
nificant populations of Southern blind cavefish 
(Eigenmann subterraneus) currently known. The 
fish have been observed throughout the cave in 
Carroll and Thunder River passages. They are con-
sistently found in all the passages with perennial 
stream flow, but have also been seen in pools of 
intermittently flowing side passages. The majority 
of the fish are in Thunder River and its tributar-
ies, including a major population in the UL2 side 
passage (Figure 13).  The population of fish has 
remained fairly constant over the 13 years data 
has been collected.  More information about the 
southern cavefish in general can be found on the 
web sites for the Missouri Department of Conser-
vation (http://mdc.mo.gov/discover-nature/field-
guide/southern-cavefish) and the IUCN Red List 
of Threatened Species (http://www.iucnredlist.org/
details/22599/0). There are also significant popu-
lations of isopods (species unknown) and grotto 

salamanders (Eurycea spelaea).  Other endemic 
animals include springtails, ptomophagus beetles, 
millipedes, pseudo-scorpions, webworms, and on 
rare occasions, cave salamanders (Eurycea lucifu-
ga) have been observed. Interestingly, no amphi-
pods, which are common to Ozark cave streams, 
have been seen in the main streams or tributaries. 
The cave is used by several species of bats.  The tri-
colored bat (Perimyotis subflavus; formerly eastern 
pipistrelle) is found in small numbers all over the 
cave.  Both Indiana (Myotis sodalis) and Gray (My-
otis grisescens) bat colonies have been seen in the 
cave, along with an occasional sighting of northern 
long-eared bats (Myotis septentrionalis).  The gate 
at the natural entrance is made of rebar and is not 
bat-friendly.  This has probably reduced bat usage 
of the cave since it was built in the late 1960s.  The 
first 3000 foot or so of passage from the natural 
entrance is extensively stained, suggesting larger 
bat populations in the past than the few thousand 
seen now. 
  

            Figure 13. Carroll Cave lineplot and major features. Data as of December 29, 2014. 
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Hydrology
     As discussed above, the cave contains three 
separate streams, two of which (Confusion Creek 
and Thunder River) converge and discharge at To-
ronto Springs (Figure 13).  Carroll River flows out 
the natural entrance and is typically a slow-flowing 
stream with many deep pools. With respect to flow 
and channel size, the major stream is Thunder Riv-
er. The goal of this project, also led by Gee, was to 
provide high resolution measurement of the cave 
stream levels and relate changes in level to precipi-
tation. The CCC purchased several data loggers to 
record stream level, water temperature, and rain-
fall events. Data loggers were deployed in Thunder 
River, Carroll River, and the UL2 side passage, and 
data are recorded every 30 minutes.  The raw data 
and the graphs from previous years are available 
for download from the Carroll Cave Conservancy 
(http://www.carrollcave.org/).
     The normal level of the rivers at the data logger 
locations is about 1 foot but significant spikes have 
been recorded, especially in Thunder River.  There 
have been several occasions when the stream rose 
to over 22 foot at the ladder and over 12 foot. in 
UL2.  At 22 foot the Lower Thunder River por-
tion of the cave is flooded to the ceiling. Carroll 
River shows much less variation, but spikes of 4 
foot have been observed. The river levels respond 
to rain events in just a few hours. In spite of the 
large size of the cave, a weather watch is still re-
quired. The cave can and does flood to fatal levels.

Restoration
     As previously discussed, the cave has seen a 
great deal of traffic over the years and major ar-
eas, especially in Carroll River, have been dam-
aged. Much of the damage is to the floor of the 
cave where a lack of established trails resulted 
in random “elephant tracks” throughout some ar-
eas.  Many formations, especially flowstone on the 
floor, were heavily damaged. Because of this, the 
restoration project was needed to begin cleaning up 
areas that could be salvaged and to establish trails 
in Carroll River and Upper Thunder. The project 
was initially led by Mike Hartley and later by D. 
J. Hall. A major effort started by Hartley and CCC 
volunteers was the cleaning of damaged flowstone 
near the Water Barrier in the Carroll River arm. 
Other efforts have included flagging sensitive areas 

to avoid damage by foot traffic and an extensive ef-
fort to place reflective markers in Carroll River and 
Upper Thunder. The difficult, slow work to clean 
damaged areas continues on and volunteers for this 
project are always needed.

Safety
     The vast extent of the cave, a vertical entrance, 
and the flood-prone nature of Carroll made it evi-
dent that safety considerations would always be 
an important aspect of the CCC. The goal has al-
ways been to ensure that cavers over many years 
and varying experience will consistently be as safe 
as possible. Initially led by Terry Defraites and 
now by D. J. Hall, the Safety project has taken a 
number of steps to ensure caver safety. As men-
tioned above, upon completion of the silo, one of 
the first things done was to install a safety winch in 
the event of injury or exhaustion such that a caver 
could not climb the ladder. Additional ropes and 
rigging gear are also stored in the silo. Further, sev-
eral safety caches, with first aid supplies, blankets, 
and food, were stored around the cave. A trip leader 
system was adopted in which only trained and ex-
perienced cavers could request and lead trips. Pe-
riodic trip leader safety training sessions were held 
at the cave for CCC members wanting to become 
trip leaders. A joint training session was also held 
with the Camdenton Fire Department to familiarize 
them with our operations and the rappel down the 
backdoor entrance. We also showed them our trip 
permit system so that they would know how many 
people were in the cave and their expected exit 
time. In the event of an emergency, the fire person-
nel would know what to expect and who to contact.

Survey
     Despite major effort, previous survey projects 
did not produce a complete map of the Carroll sys-
tem. The limits of human ability and stamina were 
reached by surveyors, and the 11.25 miles mapped 
by Hoffman et al., without several large side pas-
sages included, hinted at the effort. The creation 
of the Backdoor entrance changed the view that 
Carroll could never be completely surveyed and 
created the impetus for the region’s largest survey 
project in a generation. In the early 2000’s plans 
began  to begin a new survey project to remapping 
all of the main passages, and for the first time, to 
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pull tape into the reported hundreds of side pas-
sages which had never been surveyed. Starting in 
September 2002, survey trips began work in Upper 
Thunder River, running a transit through the main 
stream and attacking the first few side passages.  
     Nearly as large as the cave were some of the 
colorful personalities which were involved in the 
survey at the beginning.  Within the first year or-
ganizational conflicts began to swell between spe-
cific surveyors and others within the CCC creating 
an uncertain future for those involved in the map-
ping project.  Concerns over management plans, 
speculative scooping, and bursting egos combined 
with combative group emails became an ominous 
distraction.  By August 2003 several people who 
initially set the survey’s course had dropped from 
the scene, leaving an infant project in the eager 
hands of what would become the core group of 
Carroll’s mappers.  In November 2003, Bob Lerch, 
a caver from Columbia, Missouri, agreed to take 
the reins and manage the survey of Carroll.  From 
this point on a new direction was set, largely ab-
sent of conflict and consistently productive.  Also 
out of Columbia and very active, especially in the 
early years were Bob’s son Andy Lerch, Rita War-
den, Roger Brown, Amber Spohn and Ben Miller, 
who would become a driving force in the survey.  
From Rolla’s MSM Spelunkers Club, Matt Goska 
and Mike Freeman were active within the first few 
years.  Jeff “Spike” Crews, also an MSM Spelunk-
er, and a regular throughout the project, became 
cartographer for part of Upper Thunder River.  
Several cavers from St. Louis became involved 
in the project within the first year, including Dan 
Lamping, Tony Schmitt, and Joe Sikorski, all three 
of whom became frequent participants throughout 
the life of the project and who’ve each taken on 
cartographic responsibilities.  These cavers out of 
Columbia, Rolla and St. Louis would become the 
core of Carroll’s survey, though many other cavers 
have helped throughout the years. Jeff Page, Dan 
and Andy Isbell, Randy Bruegger and particularly 
Bill Gee of the Kansas City Area Grotto all helped 
survey in the early years.  Keeping with tradition, 
Lake Ozarks Grotto also had involvement in the 
beginning of Carroll’s survey with Ron Lather 
leading many of the transit surveys.  Over time 
Carroll lured many survey slaves including Dan 
Austin, Joe Berg, Joel Despain, Andy Free, Josh 

Hafner, Charlie Knight, Val Schmidt, Ashley Flem-
ing Sikorski, Jeremy Stayton, Mike and Natalia 
Tennant, Roger Webb, Shawn Williams and over 
60 others. 

The CCC Survey
Annual Progress 
     Three major surveys were designated, one for 
each major arm the cave: C Survey – Carroll River; 
D survey – Downstream Thunder; and U survey 
– Upper Thunder. Continuing the tradition started 
by the original surveyors, side passage naming 
conventions were given the main survey prefix fol-
lowed by the passage’s order on the left or right 
relative to the Backdoor entrance where the new 
survey began. For example, UL1 is the first left-
hand side passage along the U survey (looking into 
the cave). In 2002-03, all the survey effort was fo-
cused on the U survey and three of its side pas-
sages - UR1, UL2, and UL3 (Figure 14). In the first 
15 months of the survey, 12,594 foot (2.39 miles) 
were mapped, with over half this total in UL2 and 
UL3 (Figure 15). In 2004, we continued pushing 
the U trunk and UL2 and started the UL4/UL5 
side passage in Upper Thunder. Later in the year, 
we turned our attention to the C survey in Carroll 
River, reeling off nearly 12,000 foot of relatively 
easy sketching in big passage in just 3 months! 
We mapped 22,064 foot (4.18 miles) in 2004. In 
2005, we focused much of our efforts on getting 
the Downstream Thunder section of the cave start-
ed. We re- established a camp at Jerry’s Cairn from 
which we worked upstream and downstream from 
this point, eventually tieing-in the trunk (D survey) 
from the Backdoor entrance to just past DL7. We 
pushed the U survey several thousand feet beyond 
the old map. Weekend camp trips became com-
mon in both Upstream and Downstream Thunder 
in 2005. Our longest trip to date was a 6-day trip 
in which just over 4,800 foot were mapped, split-
ting our time between Upper and Lower Thunder 
camp sites. In all, we mapped 22,719 foot (4.30 
miles) in 2005 – our most productive year – bring-
ing the total surveyed to 57,377 foot (10.87 miles) 
by the end of 2005. Although the number of survey 
participants on each trip had declined in 2004 and 
2005, these productive years served to solidify the 
core group of surveyors.
     By 2006, easy leads were almost done and camp-



Chapter 5 - Local Caves and Carroll Cave

173

ing remained the preferred way to make progress. 
We continued all three of the main surveys, push-
ing the C survey to the Mountain Room in Carroll, 
the U survey beyond the Breakdown Barrier in Up-
per Thunder, and into huge trunk passage in Lower 
Thunder. Side passages were also an emphasis, with 
trips to all arms of the cave. Although less produc-
tive than 2004 and 2005, we still racked up 14,452 
foot (2.73 miles) in 2006. In just over 4 years, the 
total footage of 71,829 foot (13.6 miles) had sur-
passed previously reported surveyed lengths for 
Carroll, demonstrating the major advantage of our 
new entrance location. In 2007 and 2008, the leads 
were further and further and the footage per trip 
less and less. Nonetheless, the main surveys were 
all pushed to an end (or nearly so), having reached 
major milestones such as the natural entrance, the 
Lake Room, and just past the terminal waterfall 
in Upper Thunder River by the end of 2007. Also, 
the early portions of the U survey from U00 to 
U89 needed to be re-surveyed, and the NU survey 
started in July 2007. The main focus, though, was 
pushing side passages in all arms of the cave. In 
Lower Thunder, DL7 and its side passages DL7-
L6 (Moonwalk) and DL7-L7 (Bartertown) headed 
into unknown territory, and by the end of 2008, the 

surveyors were especially excited about the numer-
ous virgin leads in the DL7 side passages. Foot-
age totals were 10,508 foot (1.99 miles) for 2007 
and only 5,756 foot (1.09 miles) for 2008. A footer 
six years of survey, the total distance surveyed was 
now 88,092 foot (16.68 miles) with an estimated 
passage length of 81,421 foot (15.42 miles). 
     Eventually, it came to the point where trips out 
from Jerry’s Cairn camp were in the range of 18 
hours and getting longer.  This prompted what be-
gan as a joke to set up a “push camp” at the back of 
the North Fork of DL7 (Figure 14). Within a few 
months that joke was becoming an aching reality 
as plans began to shape up for stashing food and 
other equipment in the most remote reaches of the 
cave. In 2009, Push Camp became a reality. Noth-
ing pleasant can be said about Push Camp; it’s only 
redeeming value was its proximity to the frontier 
of DL7 side passages. The lure of virgin passage 
resulted in seven trips into the side passages of 
DL7 in 2009 and an upswing in footage compared 
to the previous year. Nearly a mile of hard-earned 
virgin passage was mapped and a new room, Van 
Gogh’s Hall (about 20’ tall x 100’ long x 30’ wide), 
was discovered in the Moonwalk. On a 5-day trip 
to Push Camp, four surveyors mapped 3,260.45 
 

Figure 14. Total surveyed distance by year. 
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foot in the Moonwalk and Bartertown. The end of 
the north fork of DL7 was also reached in 2009, 
195 stations from its intersection with main pas-
sage. Several side passages in Carroll River were 
also pushed, and overall, 9,604 foot (1.81 miles) 
were surveyed in 2009. In 2010, side passage work 
continued in the Phantom side passage (UL6 and 
UL7) complex, DL8, CR4, and CR9. In addition, 
a low muddy crawl near the end of main DL7, 
named the Slimy Wookie, connected to the third 
separate stream in the cave, Confusion Creek. The 
long, hard trips in modest to small passage yielded 
6,592 foot (1.25 miles) of hard-earned footage in 
2010. 
The last year of decent footage for the project was 
2011 partly due to some big days for the NU survey 
in Upper Thunder and continuing footage in DL7 
side passages. The last trip to Push Camp at the 
end of 2011 racked up 3,483.1 foot in a 5-day trip, 
and pushed the total for the year to 7,336 foot (1.39 
miles). At this point, DL7 and its side passages had 
reached 21,100 foot (4.00 miles) and the total sur-
veyed distance was at 111,624 foot with an esti-
mated passage length of 102,736 foot (19.46 mi). 
At some point in 2011, we passed Berome Moore 
Cave (18.0 miles) to become the 2nd longest cave 
in Missouri. By 2012, interest in the project began 
to wane and the distance surveyed along with it. 
The number of trips in 2012 fell to six, then four in 
2013, and only two in 2014. Various side passage 
leads continued to be pushed during this time, es-
pecially the south fork of DL7. An additional 5,484 
foot (1.04 miles) were added during these three 
years, bringing the current totals to 117,109 foot 
surveyed and estimated passage length of 106,471 
foot (20.17 miles). 
Currently, Carroll is the 33rd longest cave in the 
U.S. A breakdown of the surveyed distances, num-
ber of stations, and foot/station by passage is pro-
vided in Table 1. While the majority of the cave 
length is associated with the main passages, the 
bulk of the time and effort has been devoted to the 
side passages. As can be seen from Table 1, trunk 
passage generally has much easier survey condi-
tions, based on the foot/survey station, compared 
to progress in any of the side passages.

Data and Cartography
     To ensure reasonable data quality, simple stan-

dards were developed. Compass and clinometer 
readings always included fore and back sights 
whenever possible and had to be within 2 degrees 
for both instruments. If a team had difficulty in 
readily achieving this level of precision a footer a 
few shots, it was almost always an indicator of an 
inaccurate instrument or magnetic effects on the 
compass. Corrective action, such as using a back-
up instrument or eliminating sources of magnetism, 
could be done in the cave and instrument reading 
errors were kept to a reasonable minimum. Dis-
tance was measured to the nearest 0.05 foot with 
either a fiberglass tape or Disto laser device. The 
survey has amassed 86 separate loops; 59 loops 
(69%) had 1.00% error or less, and only nine loops 
were >1.80%. The one loop error >3% is known 
to be due to a 100 degree compass error that was 
not caught in the cave. Out of 3,527 stations and 
14,108 instrument readings, only 10 shots were not 
within the desired +/- 2 degrees. The longest loop 
had 97 shots made over four years by many dif-
ferent surveyors and instruments, yet the error was 
only 0.21%. Thus, the simple criteria for data col-
lection have consistently resulted in high quality 
survey data for over 13 years.  
     In the cave, the scale used by sketchers varies 
according to the passage size. Because of the abun-
dance of large passages, most sketches have been 
done at 1” = 40’, but 1:20 and even 1:10 scales were 
used as needed. All field notes have been scanned 
and the data entered initially in Compass. Compass 
.DAT files are also converted to Walls .SRV files 
as both programs have desirable features and are 
easy to interchange. The dra footed maps are being 
drawn at 1:50, and scaled lineplots are generated 
with Walls and exported as .WMF files. To spread 
out the dra footing workload, the cave was divided 
into 11 separate sheets, varying in size (height x 
width) from 56 in x 41 in to 41 in x 64 in. Car-
tographers include Josh Brewer, Jeff Crews, Dan 
Lamping, Bob Lerch, Ben Miller, Tony Schmitt, 
and Joe Sikorski. The dra footing details have gen-
erally been left to each cartographer, but the maps 
have very similar qualities as we gather feedback 
amongst ourselves. To date, three sheets have been 
completed: C1 by Tony Schmitt; D1 by Dan Lamp-
ing (Merit Award winner at the 2014 Convention); 
and D5 by Josh Brewer is or soon will be com-
pleted. The goal is to have three more sheets com-
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 Table 1. Estimated passage lengths of Carroll Cave
    Passage          Distance      # of Stations    foot/Station(§)
      (in feet)
 Upstream Thunder 
 Main (U Survey)    14,949.7    448         33.4
 UL2        7,684.1    366         21.0 
 UL3        6,706.8    320         21.0 
 UL4/5                2,189.4     142         15.4 
 UR1        1,535.0       50         30.7 
 Other Side Passages              4,241.5     217         19.5 
 Sub-total              37,306.5           1543         24.2 

 Carroll River 
 Main (C Survey)    13,975.7             235         59.4 
 CR3 (Paradise Passage)         2,396.6       69         34.7 
 CR4 (Trunk-in-the-Junk)       1,811.6       88         20.6 
 Turnpike                1,491.0       57                 26.2 
 CL3        1,202.3       35         34.4 
 Other Side Passages               4,555.9     247         18.4 
 Sub-total              25,433.1     731                 34.8 

 Downstream Thunder 
 Main (D Survey)    17,869.5     399                 44.8 
 DL7      22,806.3             742         30.7 
 DL8           608.3      26          23.4 
 Other Side Passages               2,447.6      90                  27.2 
 Sub-Total              43,731.7          1257          34.8 
 -------------------------------------------------------------------------------------------- 
TOTAL         106,471.3          3531          30.2 

 §Indicator of survey difficulty.
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     The location of the Backdoor Entrance was mea-
sured with a highly accurate GPS unit, and station 
U00, at the top of the sha foot, became the refer-
ence station for the cave. Using, Walls or Compass 
so footware, every station could be converted to 
UTM coordinates and the lineplot overlaid on the 
topographic map of the area (Figure 15). This al-
lows for visualization of the cave relative to sur-
face streams, roads, and property lines and was 
definitely an aid to the dye tracing work. 

Passage Descriptions 
Carroll River 
     As you leave the ladder and head east, you prog-
ress into the Carroll River arm of the cave. The 
first part is large, with breakdown and the trail is 
well marked. As you pass through this large area, 
you start to see the beginnings of Carroll River as 
pooled water to your right up against the wall. Con-
tinuing on, more water pools appear on your left, 
and formations become more pronounced, with an 
abundance of soda straws, stalactites, and flow-
stone in this area. The passage is about 20-30 foot 
wide and 10 foot tall. Soon a big bend in the pas-

Figure 15. Carroll Cave lineplot overlaid on a portion of the Montreal quad. 

Figure 16. Spathites are a rare form of soda straws made 
of aragonite. (Hines) 
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sage is encountered and the water starts to be more 
of a continuous feature, reaching depths of 2-3 
foot. More stalactites, flowstone, spathites (Figure 
16) are found in this area, and, of special note, is a 
hanging stalactiflat with flowstone. Soon the Bear 
Claw side passage (CR1) is encountered on the 
right, so named for the abundant bear claw marks 
in the mud bank as you enter the passage. Please 
use caution here. Soon a large complex column 
is found, and the passage becomes wall-to-wall 
formations. Flagging marks the established trail 
through this decorated area, but please use caution 
when traveling through this delicate area. Next, the 
Water Barrier is encountered. When the cave was 
being explored from the natural entrance, the Water 
Barrier was thought to be the end of the cave, but 
in reality, once they got passed the barrier the cave 
was just beginning. Beyond the barrier, the passage 
opens up again to more typical dimensions of 7-10 
foot tall and 15-25 foot wide. A little muddy sec-
tion and then CR2 is encountered on the right. 
     Continuing east, the main passage becomes less 
decorated but enlarges to 15-20 foot tall by 40-60 
foot wide. Some moderate sized guano piles can be 
seen in this area as well as some boot sucking mud 
at the stream crossings. Eventually, specks of bat 
guano can be seen everywhere on the mud banks 
and in the stream channel. Soon, some very large 
guano piles appear and one arrives at the Lunch 
Room. As the name indicates, the early explorers 
o footen stopped here to eat, but the room has also 
served as a camp site for both the former and the 
current surveyors (Figure 17). Both CL1, a small 
crawling side passage, and CL2 (The Turnpike) in-
tersect the main passage at the Lunch Room. The 
Turnpike is a 1200 foot long by-pass of the main 
passage (see Figure 14) with some nice some for-
mations and some very muddy sections. The main 
passage turns to the southwest at the Lunch Room 
and heads into what is arguably the most beauti-
fully decorated passage in the cave (Figure 19). 
There is over a 1000 foot of continuously deco-
rated trunk passage (20 foot tall x 40 foot wide), 
extending from the Lunch Room to the entrance of 
CR3 (Paradise Passage).  
Paradise passage is a major tributary that signifi-
cantly increases the flow in Carroll River. It is 
nearly a half-mile of well decorated passage high-
lighted by the Azure Pool. Near the southern extent 

of the main passage is CR4 (Trunk-in-the-Junk). 
Trunk-in-the-Junk starts as a modest–sized mud-
dy canyon (8 foot tall x 10-15 foot wide) (Figure 
20) that seems to reach an end a footer about 300 
foot into the passage. A hole going up through the 
breakdown, though, pops into the Trunk-in-the-
Junk Room (82 foot long x 20-30 foot wide x 18 
foot tall), an unexpected piece of isolated trunk 
passage perched on top of the breakdown. 
     The main passage bends to the northeast a footer 
Trunk-in-the-Junk continuing as large stream pas-
sage with big mud banks cut by Carroll River. Pass-
ing CR5 and CR6 sides, the passage remains very 
large (10-12 foot tall x 50-80 foot wide) with pe-
riodic domes and joints in the ceiling. The stream 
continues to widen and deepen, and other than one 
spectacular flowstone area, is mostly uninteresting 
stream passage with big mud banks for the next 
1,500 foot before intersecting the other end of the 
Turnpike. Just beyond the Turnpike is the Belfry, 
one of the largest domes in the cave at 57 foot tall 
that has an incredible column complex suspended 
about 30 foot above the floor.  Continuing toward 
the Mountain Room, several side passages are en-
countered. CR9 (Domes and Canyons) is a near-
ly 800 foot long side passage with an impressive 
dome pit and a 300 foot long tight, winding can-
yon. CR10 is a very short side passage (53 foot) 
immediately next to the CR9 entrance. 

Figure 17. Surveyors camped at the Lunch Room circa 
1983. 
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Past CR10, the main passage 
becomes more linear and tall-
er (25 foot tall x 40 foot wide), 
with stream depths around 
1.5-2 foot.  A footer traveling 
approximately 650 foot, the 
entrance to CR11 is passed 
on the south. CR11 is a nearly 
600 foot long hands and knees 
crawl on dry mud floor. At the 
point where the main passage 
turns to the southeast, the 
CL3 (The Dagobah System) 
side passage is encountered, 
a 1,200 foot long canyon that 
meanders north and east end-
ing in a room with a blue hole 
in the middle where the stream 
rises and begins flowing. For 
the next 850 foot, the main 
trunk is virtually straight and 
heads southeast. At the end of 
this straight trunk, three
small side passages (CL4-6) 
are encountered on the left, 
the longest of which (CL6) 
has about 400 foot of passage.   
Soon a footer these side pas-
sages, a large joint determined 
dome crosses the passage, and 
the CL7 and CR12 side pas-
sages enter at the ceiling lev-
el.    The floor of the passage 
becomes a thick chert layer 
and the stream even loses a 
portion of its flow underneath 
this layer for brief sections. 
The passage begins to widen 
and one enters the start of the 
Mountain Room, the largest 
room in the cave.  The Moun-
tain Room is roughly 500 foot 
long by 225 foot wide and is 
90 foot tall at the tallest point. 
Two very large breakdown 
piles (the mountains) are in 
the room, both of which have 
~60 foot tall domes above 
them. Numerous side passag-

       Figure 18. Bill Gee in highly decorated portion of Carroll River. (Hines) 

   Figure 19. Bob Lerch entering Trunk-in-the-Junk passage. Photo (Schmitt)
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es extend off of the Mountain Room, with a few 
remaining to be surveyed. The room makes a sharp 
turn to the east/left at the largest of the two break-
down piles.  The widest portion of the room is mud 
floored and has a gentle slope leading up to several 
domes that are prime habitat for Gray and Indiana 
bats in spring and early summer. 
Beyond the Mountain Room, the Water Passage is 
entered, a much smaller and wetter section of the 
cave leading to the Natural Entrance. The Water 
Passage is about 1,000 foot long, and there are sev-
eral unmapped side passages along it. Hibernating 
Gray/Indiana bat colonies are encountered here, 
as well, generally clustered on the ceiling directly 
over the stream during late fall and winter. With 
the creation of the Backdoor Entrance, this passage 
is largely avoided to protect the bats. The Natural 
Entrance is 80 feet wide and 15 feet high, with the 
old rebar gate still intact. From here, Carroll River 
flows out of the Natural Entrance and into Mill 
Creek approximately 1/3 mile to the east.

Upper Thunder 
Including side passages, Upper Thunder River has 
just over seven miles of surveyed passage. The 

mainstream alone is roughly three miles of nearly 
all walking borehole.  Upper Thunder River be-
gins at the T-Junction, near the Backdoor Entrance.  
It begins as a large canyon passage with ceiling 
heights averaging 25 foot to 30 foot or taller, and 
passage width ranging from 30 foot to 170 foot at 
its widest in the Collapsed Dome Room.  The de-
fining feature of Upper Thunder River is most cer-
tainly the stream itself (Figure 21).  Unlike Lower 
Thunder River, the stream in Upper Thunder is 
faster moving and flows over bedrock much of the 
time. Given the canyon like nature of the passage, 
it is o footen wall to wall water with narrow stream 
banks, except where wide meanders cut around 
steep mud banks. These steep banks can ascend 
20 foot above the stream continuing with a near 
flat top running the length of the meander before 
dropping back down to intersect the stream.  Upper 
Thunder River is characterized by its many dramat-
ic ceiling ledges which are o footen stacked one on 
top of another, protruding from the walls. The pas-
sage illustrates classic speleogenesis for the region 
– phreatic development followed by a dissecting 
vadose canyon. The upper portions of the passage 
are elliptical in shape, characteristic of phreatic 

development, with 
a down-cutting 
vadose stream that 
is also meander-
ing sideways as it 
down-cuts. The 

        Figure 20. Breakdown bridge over Upper Thunder River. (Hines)
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floor of Upper Thunder varies and can be bedrock, 
cobble and gravel, sand, and of course, mud. How-
ever, the mud in Upper Thunder lacks the intensity 
of Lower Thunder and even Carroll River passag-
es.  Upper Thunder also has an abundance of for-
mations. Throughout the passage there are several 
large formation galleries including a spectacular 
display outside of the Convention Hall side pas-
sage (UL2) (Figure 22) and the Second Azure Pool 
(Figure 23), with its “Chocolate Bunny”, located 
just upstream of the Bone Room.  
     Upper Thunder River is noted for several large 
side passages, two of which (UL2 and UL3) are 
over a mile long each.  UL2, historically called 
Convention Hall, is the largest tributary in Upper 
Thunder River.  This nicely decorated passage is 
effectively a large, multi-level canyon with a few 
dendritic arms branching off and several sizable 
dome rooms.  UL3 is a complex 3-D maze with 
four separate entrances. It is a sporting section of 
the cave with extensive crawls, a 40’ pit, and even 
a little bit of walking passage for good measure. 
It’s also the easiest area of the cave to get lost due.            

Between UL2 and UL3 is 
the Round Room, which is 
a large room used for camp-
ing.  Beyond UL3, the main 
passage splits into an upper 
and lower level at the Bone 
Room, a sizeable room where 
Pleistocene bones were once 
found. The UL4/5 side pas-
sage intersects the main pas-
sage here. The upper entrance 
(UL4) extends from the Bone 
Room while the lower en-
trance (UL5) is at stream 
level. 
    Past the Bone Room, the 
upper level of Thunder Riv-
er is characterized by large 
breakdown areas, collapsed 
domes, small side passages, 
and a few “butt puckering” 
jumps across the top of the 
canyon passage with 20 foot 
to 30 foot of exposure. The 
lower level of Upper Thun-
der coming out of the Bone 

Figure 21. Formations near at the entrance to the Convention Hall (UL2) side 
passage.  (Hines) 

Room is characterized by clean washed bedrock 
and cobble floors with deep pools requiring a swim 
at one point. Nearly all of the side passages in Up-
per Thunder are on the south side of the cave since 
they are fed by Traw Hollow.  Of the few on the 
north, UR1 is the most significant both in length 
and beauty. The Shock and Awe section boasts 
some incredible formations (Figure 24) and the 
only bottle brush formation in the cave. 
     Beyond the Collapsed Dome Room, the pas-
sage loses its canyon nature and the upper and 
lower levels converge into a single wide passage 
formed along the bedding plane. At the Breakdown 
Barrier, one must snake their way through small, 
tight passage with large breakdown slabs jutting 
from the ceiling.  A footer the Breakdown Barrier, 
the passage opens up to large trunk passage (20-
30 foot tall x 40-60 foot wide) again along with a 
few sizeable domes.  About 2,000 foot beyond the 
breakdown, the Terminal Waterfall is encountered 
where Upper Thunder River shoots out of a well-
defined bedding plane.  Beyond this, the passage 
intersects the stream again and appears to come to 
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an end shortly a footer as the passage makes what 
may be its final encounter with Traw Hollow. 

Lower Thunder River
The longest, most formidable arm of Carroll Cave 
is Lower Thunder River, which also includes the 
imposing beast that is DL7.  All together this sec-
tion of the cave currently has 8.28 miles of surveyed 
passage. Lower Thunder River is a stream piracy 
of impressive proportions.  It captured Carroll’s 
defining stream, Thunder River, pulling it away 
from the cave’s original west to east axis. Before 
the piracy, Thunder River traveled through what is 
now the Carroll River passage and emerged out of 
the cave’s natural entrance.  At some point during 
the cave’s speleogenesis, Thunder River changed 
course taking advantage of a less resistant path and 
began heading northwest, down-cutting towards 
Toronto Springs. The beginning of Lower Thunder 
River is at Thunder Falls, approximately 600 foot 

                     Figure 22. The second azure pool and the Chocolate Bunny in Upper Thunder River. (Hines)

downstream of T-Junction.  Thunder Falls is a roar-
ing 6 foot. tall waterfall, where all of Thunder Riv-
er pours down into a plunge pool forming a room 
60 foot. wide and 80 foot. long with an average 
depth of 3 to 4 foot. and a maximum depth of 10 
to 12 foot. at its center.  The average passage size 
for most of Lower Thunder River is approximately 
30 foot wide and 15 foot to 25 foot tall, though it 
can get  over 100 foot wide in places and up to 30 
foot tall. With a few exceptions, Lower Thunder 
River lacks the abundant formations which adorn 
so much of Carroll Cave. What it lacks in glisten-
ing white stalagmites and stalactites, though, it 
makes up for in deep, body-sucking mud. Much 
of the passage is nearly wall to wall water (Figure 
24), with the stream ranging in depth from 1 foot 
to well over any caver’s head in spots. Traveling 
through Lower Thunder River is never easy.  Over 
the years, we’ve found the best way to approach 
traveling through this section of cave is by wearing 
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a wetsuit and staying in the stream as much as pos-
sible, floating or “crocodile crawling” much of the 
way.  This means traveling beneath low ceiling 
ledges in order to stay within the stream.  Many 
times one can find themselves floating along be-
neath a low ledge in 2 to 3 foot of clear, 55o water 
with only 1 to 3 foot. of airspace above only to see 
10 to 15 foot. tall walking passage just beyond the 
ceiling ledge. 
     While Lower Thunder River has several side 
passages, the most noteworthy, and by far the most 
significant within the entire cave system is DL7, 
which is located about a mile (5,247 foot.) down-
stream of T-Junction.  All together DL7 has 4.32 
miles of mostly large, borehole passage.  At base 
flow DL7’s sharply meandering stream is little 
more than a trickle which flows between shallow 
pools.  In flood, it inundates all of Lower Thunder 
River, fully sumping miles of immense passage.  
To traverse DL7 means climbing up and down 
an endless assortment of slick, muddy slopes, the 
worst of which are affectionately called the Hills 
of Hell.  A few thousand feet into DL7 the passage 
splits into two arms, the South Fork and the North 
Fork.  The South Fork contains 2,249 foot. of sur-

Figure 23. Joe Sikorski sketches near the end of Shock and Awe in UR1. 
(Schmitt)

veyed passage, and an end has not been found. The 
majority of cave in DL7 resides within the North 
Fork. The stretch of cave beginning at the Junction 
Room, where the two arms diverge, all of the way 
up to end of DL7 is definitely some of the toughest 
passage in the cave due to its steep, muddy hills.   
     Near the back of DL7, a drainage divide is 
found at the end of a low, wide crawlway (Figure 
25). The passage changes character here and drops 
down about 6 foot into a modest stream heading 
the opposite direction of DL7’s main stream. As we 
would later figure out, this stream was a tributary 
to Confusion Creek that apparently overflows at 
times into the main DL7 stream. Less than 1,000 
foot past the drainage divide, a low, sloppy and 
completely uninviting side passage is encountered, 
called the Slimy Wookie. The Wookie is about 100 
foot of wet, muddy misery, which pops out at the 
top of a 10 foot tall canyon and into Confusion 
Creek.  Most of Confusion Creek is low and typi-
cally wet. The downstream becomes obstructed by 
gravel and cobble fill a few hundred feet from where 
intersects the Slimy Wookie. Upstream is low and 
often impassable due to the volume of water and 
limited air space.  However, during one survey trip 

when Confusion Creek was dry, 
a short reconnaissance upstream 
revealed that the passage goes.  
Thunder River continues for an-
other 2,200 foot downstream of 
DL7.  The passage continues to 
be 30-40 foot wide and 20-30 
foot tall borehole with a stream 
that meanders through muddy 
banks.  Several upper leads can 
be seen in the ceiling, just before 
the Lake Room.  For now, these 
leads have not been pursued giv-
en their remote location and the 
need for a ladder since the bed-
rock is far too rotten for bolting. 
Thunder River passage ends at 
the Lake Room, approximately 
100 foot long and 100 foot wide 
with a 40 foot tall ceiling height 
over at least 20 foot of water.  
From here, Thunder River sumps 
on its way to Toronto Springs.  
One nasty side passage comes 
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into the Lake Room on the right, Diarrhea Falls 
(DR6), a back-flooding feature that skirts around 
the Lake Room but does not bypass the sump.  On 
the left, there is an upper lead that calls for explora-
tion in the hopes of a continuation. No doubt, div-
ing the Lake Room to penetrate the terminal siphon 
is possible. However, it would take a monumental 
effort, and for now, we’re content knocking off the 
remaining dry leads in Carroll. 
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                        SCUBA Diving 
     in Water-Filled Caves
       By William “Bill” Harrison NSS-CDS #54491

     Nearly everyone has a basic familiarity with 
Open Water Recreational SCUBA diving. This is a 
very safe and easy sport in which one straps a cyl-
inder of compressed air on their back, which can 
be breathed through a hose that is connected to a 
mouthpiece that regulates the pressure of the air to 
make it comfortable at any depth, and then goes 
underwater with a mask to give good vision and 
fins to give better propulsion through the water. It 
is mostly practiced in daylight, in benign condi-
tions and good visibility, and in relatively shallow 
water. These factors all minimize the amount of 
risk involved, and yet if anything does go wrong or 
even becomes  a little unsettling, one simply swims 
the short distance to the surface and is back where 
there is unlimited air to breathe and it is easy to 
discuss or fix any equipment problems.
     When one makes the choice to SCUBA dive 
in a water-filled cave, this all changes. Many ad-
ditional rules and procedures need to be followed 
to improve the odds of successfully completing the 
dive without anyone getting hurt or killed. As all 
cavers know, it is important to be able to find your 
way back out again, and if doing it on SCUBA, 

this must be accomplished within the time frame 
that your breathing gas supply is expected to last.  
Also, any of the possible equipment failures can no 
longer be solved by swimming right up to the sur-
face, so cave divers need to carry redundant back-
ups to everything that is essential: breathing gas, 
lights, cutting devices, underwater depth and time 
devices, and mask. There are some special proce-
dural rules for cave diving, all of which were dis-
covered through accident analysis. In other words, 
divers died, and later discussions on how the death 
may have been prevented resulted in these standard 
cave diving rules:
   1. Never exceed your level of training.
   2. Always maintain a single continuous guideline 
that leads all the way back to open water.
   3. Use Rule of Thirds for gas management.  Nev-
er plan to use more than one third of your available 
breathing gas on the way into the cave; reserve one 
third for your exit, and one third for contingencies 
such as a buddy who experiences a catastrophic 
supply failure, entanglement in the guideline, silt-
outs, etc.
   4. Observe conservative depth limits.  Initially, 
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this means no depths greater than 130 feet, where 
recreational diving guidelines say to stop due to in-
creasing risk factors.  Additional training is needed, 
including  using alternative breathing gas mixtures 
to manage these risks.
    5. Always carry at least three sources of light.  
No surprise here for anyone who explores caves.
    6. No solo diving.  This one is often disputed 
by very competent divers who have developed 
additional equipment choices and procedures to 
manage the risk, but a buddy diving with you can 
be very helpful with many of the things that can 
go wrong: entanglement in the guideline, muscle 
cramps, caught in a restriction, etc.
   7. Use properly functioning and well maintained 
equipment.
All this and much more is contained in the rigor-
ous specialized training that must be taken to gain 
certification as a cave diver.
  
Dive Preparation
   Standard cave diving gear features two cylin-
ders of primary breathing gas, each with its own 
dedicated regulator system to provide redundancy 
in breathing gas supply, typically configured in one 
of two manners: a pair of back-mounted cylinders 
that are banded and manifolded together and bolted 
to a metal plate strapped to the diver’s back, or a 
pair of side-mounted cylinders that are completely 
separate and clipped to the diver’s harness under 
the armpits.  
    For limited duration cave diving within recre-
ational depths, these cylinders will be filled with 
compressed air or enriched air that has a slightly 
higher oxygen content, and will be breathed dur-
ing the entire dive.  As depths and durations in-
crease, allowances are made for the amounts of 
oxygen and/or nitrogen that the diver is exposed to 
and that build  up in bloodstream and tissues.  For 
depths greater than 165 ft., most divers prefer to 
breathe a mixture that includes a percentage of he-
lium to displace some of the nitrogen and alleviate 
nitrogen narcosis.  Nitrogen narcosis, or “rapture 
of the deep,” affect a diver’s actions and judgment 
similar to alcohol intoxication -- not an ideal situa-
tion when making dives where good judgment will 
make the difference between life and death. 
       For longer duration dives the diver must de-
compress, spending certain allotted times at shal-

lower depths on the way toward the surface to al-
low these absorbed dissolved gases to slowly come 
back out of the tissues, and to prevent them from 
coming out of solution and turning to bubbles in 
the bloodstream.  Known as “the bends” or decom-
pression illness, insufficient decompression can 
result in assorted pains, disability, and even death.        
        The amount of time spent at the decompression 
stops can be dramatically shortened by breathing 
gas mixtures with elevated levels of oxygen, and 
even breathing pure oxygen at the shallowest stops.
These deeper and longer dives present a number 
of complications for the dive team. To have a se-
lection of breathing gases to use requires addi-
tional cylinders, and these cylinders must be only 
breathed at the depth for which they are intended, 
as nearly instant death can be caused by breathing 
the wrong gas at the wrong depth.  
       Calculations must also be made to insure that 
there is enough quantity of each gas to last the ex-
pected durations as well. For many exploration 
dives, a dive team will first rehearse procedures, 
and will then make set-up dives in advance of the 
exploration dive to stage these additional cylinders 
at the points in the dive where they will need them 
rather than have the logistics of having to carry 
upwards of 4 cylinders each on the way in to the 
exploration dive. 
     Another logistical problem with extended dives 
in cold water is to keep from experiencing hypo-
thermia and dehydration before finishing the re-
quired time in the water to safely decompress.
      Safety always has to be the first consideration, 
in procedures and equipment, as well as using good 
judgment on the day of any dive as to the fitness 
and attitude of the divers involved.  
    Current conditions of the cave system with re-
spect to the spring flow speed, as well as the quality 
of water visibility due to silt and suspended par-
ticulates.  
    Having planned a safe dive, we now have the 
opportunity to enjoy an incredible view during the 
dive, one  experienced by a limited number of pre-
vious visitors, and sometimes by no one before us!  
And for all of you cavers who are not also cave div-
ers, just imagine what it would be like to explore 
your favorite cave by “flying” through it rather 
than walking, crawling, and climbing.
    That is what we get to do on every dive! 



Chapter 6 - Cave Diving

187

The Exploration of 
Roubidoux Spring

  by  Jo Schaper
       The first uses of Roubidoux Spring (formerly 
called Big or Waynesville Spring) are lost in the 
mists of Native American history, but were noth-
ing like traveling hundreds or thousands of miles 
to suit up in high tech equipment and spend hours 
swimming in the dark. We know the natives used 
the spring: spearheads, and other artifacts have 
been recovered from within its shallow regions. 
Long thought to be a campsite for passers-by, the 
original name of nearby Roberdeau Creek, has 
been found on maps from the earliest 19th century, 
indicates that the French explored this area, pre-
sumably trappers in the employ of the fur houses 

out of St. Louis, left a somewhat butchered ver-
sion of the Roubidoux family name on the tributary 
to the Gasconade River, the long left fork into the 
deep Ozarks. 
        Indians, primarily Osage, are credited with to 
have established the northern Ozark border ridge, 
This trail used by the Kickapoo in their move to 
Missouri early in the 19th century, became a stage 
road, the Old Wire Road, the Springfield Military 
road, then U.S. 66 and finally I-44. G.W. Gibson is 
believed to be the first permanent white settler near 
the spring in 1832. Journal reports reveal the spring 
provided respite to the Cherokee on the Trail of 

Aerial view of Roubidoux Spring. (Google Earth)
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August 1997 Roubidoux map 
based on the 1977 

Miller-Fogarty map. 
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Tears, with at least three groups traveling north at 
the Maramec Iron Works, then southwest stopping 
in pioneer Waynesville. One arrived in December 
of 1837, and two more in March of 1839. 
       Early descriptions and photos of the spring 
show a small cave behind the major upwelling of 
water at the base of the bluff. A narrow trail led 
between the outlet and bluff behind—a situation 
which many generations have improved upon by 
widening, flattening and building up the path into 
a road above a concrete retaining wall. Even so, 

when the spring, which regularly rampages up to 
nine times its placid flow, the road occasionally 
falls victim to the water even today. 
       A Civil War fort occupied the ramparts above 
the spring; little is left of it except a plaque mark-
ing the spot. Although privately owned, the spring 
was in general use by the community for picnics, 
relief from the oppressive heat and other diversions 
through the remainder of the 19th century.
      According to an article, “The Big Spring” by 
Terry and Jan Primas in the Old Settlers Gazette 
(2008) part of the spring property was acquired 
for two hundred dollars on November 10, 1909, 
with an additional $300 appointed to “build a wall 
around the spring six feet tall in an attempt to raise 
the level of the spring.” The main spring outlet is 
only a few feet above the creek. Over the years a 
gravel dam has been added to make sure that spring 
stays out of the creek.
      Exploration was on the minds of cave div-
ers Don Rimbach and John Wagner when they dug 
gravel and moved boulders for two days to reveal 

rock passage 8 feet underwater, with good ceiling 
and roof, but only big enough “for a big man with 
double tanks to pass” in 1969. 
     “The pool beach and area to the south was laden 
with trash, including car parts sticking out of the 
rocks in the pool bottom. It took us two days of 
hard work to move the breakdown boulders to dig 
the entry hole from 4’ to 8’ deep, and we only could 
do that using the 40% displacement advantage of 
the dolomite under water,” he said. The entrance 
has since been enlarged to the walls: about 12 feet 
wide by 5 feet high. 
     Rimbach, a welder from St. Louis, was an ear-
ly cold-water diver who invented the “Rimbach 
method” of hand signal underwater communica-
tion, and pioneered the dive slate for mapping, was 
two non-science classes shy of a geology degree 
when he did shallow mapping of many of Mis-
souri’s springs. Like many others, Roubidoux went 
deep fast, limiting penetration for divers using air.
       In 1973, when the Laughlin family was looking 
for a buyer for their property adjacent to the city 
park, Rimbach and his dive partner Mike Tatalov-
ich raised $1000 towards its purchase. Negotiating 
with the family, some scattered across the country, 
proved difficult. When they decided to donate the 
property to the city instead, in early 1974, Rimbach 
showed up with his beginning map and notes to 
the city council meeting at which the decision was 
made, and consulting with then city administrator 
Porter, Don found a friendly ear to allow diving 
and research to continue. 

Don Rimbach underwater in Roubidoux -
 early 1970s (Deppe)

Don Rimbach pointing to cave on bluff
 to divers at Roubidoux Spring 1987 (Schaper)
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repair line, and document with HD video and still 
photography, making note of the geology and biol-
ogy and changes in the spring and  water quality 
over time. 
       By 2003, the OCDA had extended the cave to 
5500 feet and 260 feet of depth, confirming by ra-
dio location that the cave passed beneath Waynes-
ville City Hall, and presenting a map to that effect 
to the mayor and city council. The group, working 
under near ideal conditions, conduced 121 dives 
for a total of 312 hours beneath the surface. 
        Exploration diving in Missouri is dependent 
upon weather, and availability of personnel.  
In 2007, an aluminum habitat was placed in the 
spring, and almost immediately dive conditions 
worsened for almost five years, until the drought of 
2012 allowed renewed access to the spring. 
This has permitted an additional 5500 feet to be 
added to the line (see companion article) for a total 
in 2015 right about 11,000 feet.  

Sources:
Bob Hathaway, Odyssey Scuba, Waynesville, Pers. 
Comm. 
Chris Hill, Roubidoux Spring Exploration Prog-
ress, Underwater Speleology, Volume 39, No.1. p. 
23-26. Source of 2003 map.
Lynn Morrow, Seeking Ozark Names, The Old Set-
tlers’ Gazette,  2014, p. 46-53.
Kurt Olson and Robert Laird, Roubidoux Springs 
Push, www.rlaird.net/index.htm.
Terry Primas,  The Big Spring, The Old Settler’s 
Gazette, 2008, p. 20-21. 
Don Rimbach Papers,  Courtesy of Don Rimbach 

      Rimbach laid the first line into the cave, to a 
distance of 70 feet, then was called elsewhere, al-
though he was still working on profile maps and a 
topographic overlay at the time of his death.  The 
spring remained open to other cave divers, among 
them Al Carlson and T. Delaney who extended 
cave penetration. 
     Between 1974 and 1977, no penetration be-
yond 400 feet in the shallow part of the cave was 
made, according to an article by Kurt Olson and 
Robert Laird. A note in Rimbach’s papers says a 
man named Tate laid line 150’ beyond the pit area. 
       Over two weekends in September, 1977, Roger 
Miller and Frank Fogarty, policemen from Ken-
tucky, made a series of amazing dives, extending 
in 1600 feet and down to 160 feet of fresh water 
(ffw), an effort which resulted in Miller having 
decompression issues, and from which Miller and 
Fogarty generated the first somewhat comprehen-
sive map.  The map stood for 13 years, as the cave 
awaited trimix, more information on staged bottle 
decompression and the arrival of scooters in Mis-
souri around 1990. This map was later updated with 
accurate depths by Kurt Olson, Mike Heusack, Bill 
Morrison and Paul Kaufman in 1997.
       Meanwhile, Roubidoux Spring was open as a 
two-stage cave, the outer 130 feet and 40 feet of 
depth being the cavern diver zone, with the remain-
der of the cave being reserved for certified cave 
divers. As continues today, divers present their cre-
dentials to local law enforcement and sign in and 
out of the cave. Since 1987, the spring has been the 
site of four fatalities, one set a husband and wife 
from St. Louis County. In no instance has the cave 
been found to be at fault. Two more cave divers 
of note from the 1990s were Dave Porter and 
his dive partner Roger Gliedt, whose reports 
lent much to the knowledge of the spring sup-
ply passage. Dee Burks, a well-known dive 
instructor and dive shop owner from Licking, 
frequented the spring. According to Chris Hill, 
secretary of the Ozark Cave Diving Alliance, 
the first 28 years of diving at Roubidoux re-
sulted in about 3000 feet of surveyed passage 
and line set by various dive groups, at depths 
near 200 feet.
      After the formation of the Ozark Cave Div-
ing Alliance in 1998, that group took on the Rou-
bidoux Spring Survey Project, to digitally map, 

Roubidoux Spring at normal flow. 
May 2015 (Schaper)
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  Dirk Bennett and Ben Perkins make final checks before descending with safety divers Chris Hill and Jennifer Idol.
                             Surface manager Christa Henderson prepares to start the clock for the dive time. (Idol)

  Roubidoux Spring Heads Inward
 with OCDA Team Diving       

                                         

                                          Story and photos by Jennifer Idol

     The Ozark Cave Diving Alliance (OCDA) fo-
cuses on not just doing things right, but also on 
doing the right things. This is never more evident 
than in our extraordinary accomplishments in 
2014, marked by significant exploration progress 
in Waynesville, Missouri at Roubidoux Spring.
     Achievements as significant as those at Roubi-
doux Spring require a focused team effort built on 
resources and investments, such as the  NSS Sara 
Corrie Memorial Fund grant that we were awarded 
in 2014. These resources directly contribute to our 
exploration, and in this case, will repair our badly 
needed safety gear.      
     Jim Marshall and Chris Hill estimated that in-

dividual contributions to conduct exploration dives 
at Roubidoux amount to more than $250,000 of 
equipment expenses, with additional costs beyond 
this amount spent on gasoline, hotel rooms, trimix, 
carbon dioxide absorbent for semi-closed rebreath-
ers, training, food, and more.
     Our team has been operating since 1998 and has 
been able to build a history of strides in explora-
tion due to a number of technological advances in 
equipment. Better decompression tables and acces-
sibility to breathing gas have enabled us to stay at 
depth longer. 
     Due to prolonged exposure to water with tem-
peratures averaging near 50º F, advancements in 
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                     Ben Perkins takes lead on his scooter down the tunnel toward the end of the line. (Idol) 

thermal protection have helped us prevent hypo-
thermia and restricted blood flow for the exchange 
of gas needed to effectively decompress. More-
over, advancements in propulsion technology have 
helped us penetrate greater distances in less time, 
increasing our efficiency and range of exploration.
     Additionally, cave diving in Missouri is chal-
lenging due to limited visibility, high flow created 
from rain and runoff, and dark conduits. This lim-
its the window during seasons that we are able to 
conduct dives. Despite these limitations, each year 
has been marked by progress, whether it has been 
through one of our technological advancements, 
team dynamics, or by exploring more distance in 
our cave systems. 
     As we gathered for our final dive briefing for 
2014 on December 6, we were keenly aware of the 
possibilities in Roubidoux. This day would either 
build on the enormous achievements done during 
the past three months, or it would be an opportu-
nity to remove the safeties and end the team’s ex-
ploration diving in Roubidoux for the season. The 
exploration divers, Dirk Bennett and Ben Perkins, 

were also keenly aware of the significance of this 
dive, whether successful for a push or an enormous 
clean up dive.
     The OCDA has been regularly completing 
dives over 10 hours in duration during the past 
three years. Recently, dives have extended past 15 
hours, with exploration divers reaching full satura-
tion levels. Dirk and Ben now wore the seriousness 
of such lengthy dives on their faces as they briefed 
the team for the day’s plan. Considerations such 
as emergency gear failures, oxygen toxicity, hypo-
thermia, fatigue, and dehydration are amply cov-
ered in the briefing. A lean crew of nine divers was 
on site for the last day, so everyone’s participation 
was essential to make the dives a success.
     With a balmy 31º F surface temperature at 6:30 
a.m., we divided into two support shifts. The morn-
ing shift would dive until 3 p.m. and then trade 
with the afternoon shift for surface duties. As Sur-
face Manager, Christa Henderson tracked Ben and 
Dirk’s dive progress and coordinated timing for 
the support dives that set up initial preparation for 
the exploration dive and managed the decompres-
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                      Chris Hill shines a light through a distinguished feature of Roubidoux Spring. (Idol)

sion and extraction process. Although Ben Perkins, 
Dirk Bennett, Kevin Runkle, and Christa Hender-
son dove the previous day to verify conditions and 
to set more than 22 cylinders, additional equipment 
needed to be put in place. Eight safety cylinders 
had also been set earlier in the season throughout 
the system. Today, six diver propulsion vehicles, 
additional batteries for heating thermal underwear, 
food, water, snacks, timers, and a large slate for 
writing decompression time all needed to be set.
     By 9 a.m., Ben and Dirk started in water safety 
checks and prepared to begin their dive. Twenty 
minutes later, they were powering through the cave 
on their first scooter and headed to the end of the 
line at approximately 10,080 feet, set only five 
weeks earlier. 
     In August 2014, the end of the line was wait-
ing for us at 8,300 feet. By December, our team 
reached over 10,080 feet and surveyed all the line. 
The achievements made from July to December in 
2014 are extremely significant, considering that the 
OCDA last pushed the line in 2012 to 8,300 feet 
from its last end of line distance of 5,300 feet in 

2002.
     Team members spend enormous amounts of time 
and resources to achieve goals such as gathering 
scientific data, surveys, and samples that will be 
useful for years to come. 24 team members coor-
dinate regionally to help accomplish and document 
large and complicated dive projects. Steve Gridley, 
the Team Director, leads with wisdom and insight 
reminding us that the diver is our most important 
piece of equipment from which all other equip-
ment is managed. We build our skills throughout 
the year so that when the spring visibility and flow 
is manageable, we’re ready to perform.
     This last push dive in 2014 was no exception 
to the accumulation of team skill and operations. 
Conditions held at Roubidoux with 15-20 foot vis-
ibility and 55º F water temperatures. Flow was in-
creasing throughout the day due to Friday rain, but 
was manageable. This proved helpful for Ben and 
Dirk as they exited with the flow for what proved 
to be a 15 hour 8 minute dive.
     As support divers, we plan and prepare for the 
arrival of our exploration divers, but do not know 
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   Ben Perkins communicates with divers in 
the habitat at Roubidoux Spring, a structure 
at 20’ deep inside the cavern where divers 
decompress while dry. (Idol)  

Steve Gridley decompresses inside the 
habitat, which allows him to prevent 
hypothermia from cold water 
temperatures and to eat, and drink 
water.  He must continually breathe 
oxygen through a regulator during 
this process.  The gas inside the 
habitat is not breathable.(Idol)
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what they experience during their dive until they 
return to their first decompression stop. We knew 
that the dive was looking hopeful when they had 
not arrived by their first dive time at our initial 
meet and greet. 
     When Chris Hill met Ben and Dirk at the 100 
foot decompression stop to check on them and 
to take excess gear, Ben promptly handed off an 
empty reel that had contained 1,200 feet of line, 
followed by a fist pump and cheering through the 
regulator. This was a sure sign that line had been 
laid. 
      After calculating some quick math, we could 

guess where the end of the line lay, but upon Ben 
and Dirk reaching the habitat for out of water de-
compression, we learned that they also managed to 
survey the line on their exit. Navigating the cave on 
scooters at the end of a long dive while operating 
survey equipment is very challenging. Roubidoux 
Spring has line set and surveyed to an astounding 
distance of 11,256 feet with depths up to 270 feet.
     Ben and Dirk emerged at 12:30 a.m. to an eager 
support team. By 1:30 a.m., we were sitting togeth-
er at Denny’s, tired, cold, and wet, but honored to 
be a part of the history of Roubidoux Spring. 

               Divers exit Roubidoux Spring.  Flow can increase significantly through the narrow cross-section.    
  

Roubidoux Spring in
Fall 1987, after earlier
floods destroyed the road 
(again). 
In flood, the spring flows 
up to 9 times its normal 37
million gallons. 
(Rimbach)
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 Going Deep: Divers Discover      
  Unseen World at Bennett Spring
         by  Wes Johnson, Springfield News-Leader

       It’s cold. It’s dark. And dangerous.
    Divers Dirk Bennett and Ben Perkins have 
worked their way 1,700 feet through narrow rock 
passages, battling a torrent of 55 degree water 
pouring through Bennett Spring.
       Dry suits keep them warm -- to a point-- and 
they’d be swimming in pitch blackness if not for 
powerful lights they’ve brought along.  At a depth 
of 175 feet, they’re far deeper than sport divers go, 
so they breathe an exotic blend of helium, oxygen, 
and nitrogen to prevent the disorienting effects of 
“nitrogen narcosis that can make a diver feel drunk.
      It’s serious business. “Narced divers have been 
known to drown trying to share their regulators 
with fish.” 
     The thought of being so far underground for 
four hours in a potentially watery tomb doesn’t de-
ter Bennett and Perkins.
     They are members of the nonprofit Ozark Cave 
Diving Alliance, a tight-knit group of highly trained 
divers who share a passion for exploring subter-
ranean waterways in Missouri. Formed in 1998, 
OCDA has never had a team dive-related fatality.
Bennett, an engineer from Nixa, and Perkins, an 
engineer from Lebanon, have planned and trained 
for the Bennett Spring dive for weeks. It’s the third 
exploration of the cave system; the first in 2007 
pushed the known realm back 600 feet. In 2012, 
divers went 500 feet farther, and last week they ex-
plored 600 feet beyond that mark.
       Near the far end of their exploration last week 
the divers’ lights reveal an incredible sight, in a 
place no human has ventured before. “The cave we 
were in is very big, 20 feet high and 50 feet wide,” 
Bennett recalls, adding an engineer’s assessment.  

“The rocks that have broken off are very prismatic 
and rectangular looking, like children’s blocks. 
They’re most likely tens of thousands of years old. 
Some are as big as kitchen tables, some are smaller 
but they’re all very block-like. It’s very unusual.”
     They reach the maximum safe limit of their tanks 
and turn back, following the strong line they’ve tied 
along the way to make sure they could find their 
way out if lights failed or the clear spring suddenly 
turned black with silt. Along the way, they stop and 
take careful measurements so they can later piece 
together a 3-D map of the cave. Their work will 
eventually help Bennett Spring State Park tell the 
story of this amazing spring.

Underground worlds revealed
     During their four hours underwater, Springfield 
OCDA diver Chris Hill, a manager at City Utilities, 
kept watch topside, equipped with backup tanks 
and extra gear in case the two got into trouble.
It was a strange sight as Bennett and Perkins sub-
merged in the crystal clear spring, while trout an-
glers fished around them. We watched their two sets 
of bubbles slowly disappear in front of two trout 
fishermen standing almost on top of the spring’s 
opening.
     A crowd gathered on shore as the divers disap-
peared into the cold blue water.
     “I won’t even put my head under water in a 
swimming pool,” said trout angler Ruthann Sandi-
fer from Kansas City. “What they are doing would 
scare me to death. I never realized there would be 
caves down where they’re going.”
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Dangerous environment
     Hill said the team received a special permit to 
go beyond the spring’s main entrance, where sport 
scuba divers are allowed to explore from Novem-
ber through February down to a depth of 80 feet.
But at that point there’s a narrow opening where 
the full force of the spring pours through, making 
it dangerous for anyone without specialized cave 
diving training and gear to approach.
      “An inexperienced diver might get halfway 
through but then get pinned to the rocks on the other 
side by the force of the force of the flow,” Hill said. 
“It’s not a safe environment for anyone without the 
right training and equipment.”He said OCDA div-
ers practice diving in zero-visibility conditions and 
train for the “what ifs” they might encounter – a 
gear malfunction, or an entanglement underwater.     
     The nylon line they follow, for example, has 
plastic arrows pointing the way out that divers can 
feel if they can’t see. Because this dive was so long 
and deep, the divers would spend almost three 
hours of the four hour dive decompressing – allow-
ing the nitrogen to filter out of their bodies to avoid 
the bends. They previously placed breathing tanks 
at 70 feet inside the spring, and oxygen bottles at 
20 feet so the divers decompress safely.  
     Each diver also lugged a heavy car battery sealed 
inside a waterproof tube down  to the decompres-
sion zone. Plugged into their specialized suits, the 
current from the car batteries will keep them warm 
and prevent hypothermia.

8,300 feet into Roubidoux Spring
     While the divers are underwater, Hill explained 
one of ODCA’s most ambitious dives so far-a thor-
ough mapping of Roubidoux Spring at Waynes-
ville. He said divers have gone back 8,300 feet and 
reached depths of 270 feet mapping the twisting, 
curving cave system beneath the city. During an 
exploration of Cannonball Spring, which pours 
through the bottom of Lake Wappapello, in south-
east Missouri, Hill encountered freshwater eels.
“That was the weirdest thing I’ve seen,” he said. 
“When you sink down through zero visibility in the 
lake, then land in front of the spring it’s beautiful, 
the water’s clear. And the eels were right there at 
the mouth of the spring. I’d never seen such a thing 
in Missouri.”

A grueling squeeze
     Bennett and Perkins eventually emerged from 
Bennett Spring exhausted from an unusually gru-
eling dive. They made through the first opening 
but Bennett used too much breathing gas trying to 
squeeze through the second one – a ten inch high, 
five foot gap with rock above and gravel below at 
a depth of about 100 feet. Bennett had to resurface 
and refill his tanks for a second attempt. “the top of 
that opening is very grippy with sharp edges, like 
lava rock,” Bennett recalled. “The bottom is a wall 
of pebbles held in place by this immense flow of 
water. The gravel floor will move as I try to push 
through, but it fills in behind me from the current. 
It took a lot of effort getting through, because of 
the extra tanks I was carrying with me.” 
     Both men then had to pass through a third re-
striction at about 130 feet before picking up more 
breathing tanks and their diving propulsion vehi-
cles and descending farther into the cave. “Ben is 
ahead of me showing good places to tie our cave 
line onto so we can keep it tight and out of the 
cracks,” Bennett said. “We got down to 175 feet 
but then the cave started to rise toward the end and 
was in the 120 foot range by the time we had to 
turn around. We don’t know but there could be an 
even bigger cave beyond that.”

‘We wonder what’s around the corner’
     Because of the strong flow of water and very 
narrow restriction points, Bennett said further ex-
ploration might have to wait. “It’s at the threshold 
of our ability to navigate,” he said. “It’s a pretty 
violent environment in there.”

       Ben Perkins at the entrance of Bennett Spring                         
      with lots of fish overhead. (Idol)
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     As they turned around they got a surprise. A 
surface sculpin fish normally seen near the spring 
opening appeared in their lights. “It lives where 
there’s light so we don’t know if this critter fol-
lowed our lights in or maybe there’s another exit 
for this spring water that we don’t know about,” 
he said. “We were the only humans that have ever 
been in there. That’s the payday, that’s the adren-
aline feel-good factor you get out of doing this. 
Cave divers are like that. We wonder what’s around 
the corner and we like to go where nobody’s gone 
before.”
     Reach outdoor reporter/columnist Wes Johnson 
at wjohnson@newsleader.com or call him at 417-
836-1243. Article published October 30, 2014.

About Bennett Spring
     Bennett Spring west of Lebanon has been a 
trout fish hatchery and popular fishing spot for de-

cades. The spring gushes about 100 million gallons 
of clear 55 degree water a day.
     Sport scuba divers can dive in the upper cham-
ber of Bennett Spring from November through 
February, with registration required by Bennett 
Spring State Park. Divers can go down about 85 
feet, but aren’t allowed to go any farther by park 
staff. More information about this is at http://www.
benettspringstatepark.com or call 417-532-4307 or 
800-334-6946.

About Ozark Cave Diving Alliance
     Formed in 1998, OCDA focuses on the technical 
exploration of Missouri’s underground waterways, 
caves and springs. The nonprofit group’s focus is 
on education, research, and scientific documen-
tation of underground waterways in the Ozarks. 
Learn more about the team and what it does at 
www.ocda.org/.

The Grim Reaper sign between the 
cavern diving section and the cave 

diver certified section in 
Roubidoux Spring. Cave diving 

requires rigorous training, 
equipment in excellent shape, 

and good common sense, 
including knowing when 

to turn around. 
(OCDA furnished photo)

Above ground, 
part of the gravel at 
Bennett Spring State Park 
shows signs of having passed
through the spring supply
passage. Chert pebbles as round
as some of this is uncommon in 
the Ozarks. 
(Schaper)
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Chapter 7

SHOW CAVES of   
SOUTH-CENTRAL MO

OLD  and  NEW

       The region around Convention has always had large, long and well-decorated caves 
and caverns suitable for commercial development. A number of these have been used and 
are still open; even more have been abandoned, and a few have been restricted for bats or 
archaeological reasons. We have the pleasure of presenting descriptions of some of these 
caves. Nearby abandoned show caves whose stories we present are: 
         • Pike’s Peak Cave (Indian, Roubidoux, or Kraft) (Featured)
         • Inca Cave (Maxey Cave, Great Spirit Cave) (Closed for bats/biodiversity)
         • Onyx Mountain Caverns (Onyx Cave, Boiling Spring Cave) (Closed for bats)
         • Miller Cave at Fort Leonard Wood (Closed for archaeology, limited tours)           
 
      Nearby to the northeast are the four open show caves influenced for much of the 20th 
century by Missouri’s only “caveologist” Lester B. Dill: 
         • Meramec Caverns
         • Fisher Cave (Meramec State Park)
         • Onondaga Cave (Onondaga Cave State Park)
         • Cathedral Cave (Onondaga Cave State Park)

     Finally, two middle Missouri state parks showcase karst topography, and are well 
worth a visit, even though their caves are temporarily off limits due to WNS restrictions: 
         • Ha Ha Tonka Karst Complex (Ha Ha Tonka State Park)
         • Devil’s Icebox,Connor’s Cave Pierpont Karst (Rock Bridge Memorial State Park).
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Pike’s Peak Cave
(Indian, Kraft, or Roubidoux Cave)

by Dan Slais

  
                     A winter day looking at the entrance of Indian Cave. (Slais)

     This cave has several names from a variety 
of circumstances: owner’s name -  Kraft, location 
– Roubidoux, characteristics inside- Indian, show-
cave name – Pike’s Peak Cave.  We’ll call it Indian 
Cave. Indian Cave is located along Highway 17 
just north of Waynesville at the confluence of Rou-
bidoux Creek and the Gasconade River.  Native 
Americans used the cave continuously for thou-
sands of years in its advantageous location. The 
fcave historically dates to 1816 when it was mined 
for saltpetre by three pioneer families – Johnson, 
Dulle and Cullen, to manufacture gunpowder.  Fol-
lowing the death of Cullen in 1817, the Dulle and 
Johnson families moved upriver, gave up making 
gunpowder, and built a gristmill known as Meyer’s 
Mill, later called Bartlett’s Mill.  

     After the departure of the saltpeter miners, tradi-
tion tells of a skirmish at the cave between quarrel-
ing Indian parties. After 1826, most Indians were 
pushed westward.  During the Civil War, the cave 
was repeatedly used by bushwhackers from the 
troubled and war-torn Waynesville area. Attempts 
to commercially develop the cave came after World 
War II, encouraged by the development of Inca 
Cave in the same community.  One of the original 
developers was Gilbert F. Swanson who chose to 
call it Pikes Peak Cave.  Swanson installed electric 
lights for approximately 1,000 feet into the large 
cavern with the help of Kenneth Sweet of Inca 
Cave. First, a dance floor was built inside the huge 
cavern entrance. Later, a tavern was built below 
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the cave, creating a popular local night spot during 
the late 1950s, especially for soldiers from nearby 
Fort Leonard Wood.
     Indian Cave did not fair well as a show cave. After 
a fire which destroyed the night club buildings in the 
mid 1960s, the cave was closed to touring. The cave 
has never been gated, so it has often been entered 
without the landowner’s permission. The cave has re-
solved several incidents of “lost” teenagers  as well.
     Indian Cave is a double mouthed cave, in a promi-
nent cliff face.  An impressive main opening has an 
auxiliary entrance of smaller size just to the left and 
higher. Inside the cave the two openings are joined 
after 25 feet to become one passage. The lower larg-
er entrance is where visitors came in to the cafe or 
dance hall. The entrance is hidden from the highway 
when the trees are in leaf.  Bretz discusses how the 
former stream that came through the cave meandered 
with broad curves which reached the face of the cliff 
cutting its way out of the cave.  Over the years this 
lower route or entrance continued to enlarge.
      For 700 feet, Indian Cave is a very large, mean-
dering, even-floored cave with only a small amount 
of dripstone.  Developers tell of finding Indian ar-
tifacts in this portion of the cave as well as relics 
of Civil War vintage. None were ever displayed for 
any length of time.  
    Beyond 700 feet the passage rapidly diminishes 
in size to a point where the commercial trail ends at 
a small dam.  Beyond that point the cave passage is 
small for some distance, before opening into a com-
plex maze of tunnels with crawling required, too re-
mote and difficult for commercial use.  Bretz was 
amazed by section with a unique meander channel 
cut into the ceiling.  For many years the cave was 
thought to have less than one mile of passage, but 
recent discoveries by MSS Cooperators has pushed 
the known limits of the cave beyond 6,800 feet. 

References:

Bretz, J. H., 1956, Caves of Missouri, Missouri Di-
visison of Geological and Water Resources, reprint 
2012, J. Missouri.

Weaver, H., Dwight,  and Paul A. Johnson, 1980,  
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        Diagram of double entrance to Indian Cave 
  (E.H. Woolrych, del.) from Bretz - Caves of Missouri

Map of outer part of Pike’s Peak Cave. (Bretz - Caves of 
Missouri)

Cliff at Highway 17 Crocker Bridge looking east. Indian 
Cave goes into the cliff from the road to the north. (Slais)    
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Indian, Kraft, Roubidoux or Pikes Peak Cave Map. (MSS Cave Files)
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Miller Cave
by Ronald H. Jones

     Miller cave is significant as an archaeology site, 
but it is also a good example of a cave intersected 
by a down-cutting river.
     Miller Cave is in the Big Piney River Valley, 
1200 feet downstream from the junction of Miller 
Spring Branch.  The cave has a rock shelter open-
ing in a Gasconade dolomite cliff and is 150 feet 
above the river which flows at its base and 75 feet 
below contact with sandstone of the Roubidoux 
formation. 
     The main opening is 10 feet high and 40-50 
feet wide, with an almost unscalable cliff below it.  
There are three other openings, two windows and a 
back door, to the rock shelter.  One is 20 feet wide 

and 18 feet high, and the other is about 3 feet wide 
and 3 feet high.  The door, which is the only fea-
sible entrance to the rock shelter, is about 12 feet 
wide and 7 feet high.  The main part of the cave 
extends along the cliff face.  The overall length is 
140 feet.  The cave really consists of two chambers 
(Bretz Fig. 157) which are connected by a small 
doorway, 3 feet wide and 5 feet high whose sides 
and rock bottom are polished by the hands and feet 
of Indians who used the cave as an ideal natural 
shelter.
     The surface of the fill slopes for 50 feet back 
into the cave to a pool of water.  Beyond this pool, 
the chamber swings around towards the south and 

A view from inside Miller Cave, on Fort Leonard Wood, which served as a prehistoric dwelling for hundreds 
of years. (Fort Leonard Wood Guidon)
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in another 150 fee back is blocked by a 
rising fill of fine detritus.
     The obvious explanation for the 
cave’s formation is that an older cave 
was transected by a younger river cliff.  
Evidence leading to this include the two 
main chambers, opening to empty air 
150 feet above the river.  Additionally, 
the wall, ceiling pockets, slots and tubes 
possess all types of shapes that solution 
could make in a calcareous rock, with no 
trace of current-directed attack on ceil-
ing or walls anywhere.  Bretz concluded 
that Miller Cave cannot be explained ex-
cept as phreatic in its entirety and as old-
er than the valley on whose side it opens.
     Gerard Fowke made excavations in 
the cave in the 1920’s and devoted 25 
pages of text on his archaeological finds 
(Fowke, 1922, pp 57-81).  He reported 
that he sent back to the U.S. National 
Museum the following finds:  12 skulls, 
8 fragments of skulls, 10 partial skel-
etons, 74 objects fashioned from shells, 
711 worked flint objects, 10 grooved 

for several centuries. He believed, from broken hu-
man bones, that cannibalism was practiced here at 
times.
     Carol Diaz-Granados and Fowke, among oth-
ers, has reported on the approximately 25 figures 
or petroglyphs pecked into the surface of two boul-
ders in front of Miller’s Cave.

axes, tomahawks, and hammers, 10 mortars, 40 
pestles and rubbing stones, 413 objects fashioned 
from bone and horn, 2 clay pipes and 1 box of pot-
tery fragments.  In addition, he left in the cave more 
than 60 mortar, probably 20 pestles and hammers, 
and several wagon loads of shells, bones and bro-
ken pottery.  He estimated the cave was inhabited 
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     Miller Cave intersected by the downcutting river.                                  
                    (Bretz, Caves of Missouri)

Vulvar motif petroglyphs at Miller’s Cave. 
(Slide by Robert Elgin)
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THE HISTORY AND DESCRIPTION OF        

GREAT SPIRIT CAVE
by Dan Slais

Cave History
     The American Indian was definitely the first to 
be in Great Spirit Cave. The huge entrance open-
ing to the south allowed sunlight to penetrate sev-
eral feet into the cavern and was perfect for their 
uses.  Digging at the cave entrance has occurred, 
however no scientific documentation has been re-
corded.  Possibly many artifacts could have been 
acquired in the successive layers of refuse left here 
for many generations by the first native Americans 
investigating and using the cave.
     The name derives from early settlers in the area 

     Maxey Cave was this cave's first known name 
but when it became a show cave in 1952, the cave 
name changed to Inca Cave. As a show cave it last-
ed until 1961. In 1980 when the Missouri Departe-
ment of Conservation bought it the name changed 
to Great Spirit Cave. The Old Settlers Gazette, 
printed annually in late July each year  to accom-
pany the Waynesville Old Settlers Day festival, has 
contained some interesting historical write-ups in-
cluding information about the area attractions like 
Maxey Cave. Much of this history comes from 
E.D. Tarbell’s unpublished memoir.

         The spectacular cave mouth of Great Spirit Cave stands like an open maw ready to swallow all who enter.                                                                                                                                   
        Mrs. Frank Thomas and Margaret Tarbell on Feb.7, 1950 (Photo courtesy of Margaret Tarbell Wehmeyer)
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Pictured are Frank Thomas, Dale Tarbell, Uncle Cummy, Maragaret Tarbell, and a Mrs.Wilson.         
                                                              (Maragaret Tarbell, 1950)

near present day Laquey. James G. Maxey came 
with his parents, William and Sarah Nelson Maxey, 
to Pulaski County in 1836 when he was nine years 
old. The family acquired 160 acres by preemption 
in Colley Hollow. James became a farmer cultivat-
ing land on Roubidoux Creek, which included a 
large cave. In 1873, during a dispute about a mule, 
James shot and killed neighbor Samuel White. He 
was found guilty of second degree murder and 
served seven years of a ten year sentence. The cave 
passed out of the family but was locally known as 
Maxey Cave and became a favorite location for 
picnics, Easter egg roasts, and spelunking.
     E.D. Tarbell and his wife, whose parents, Thom-
as and Matilda Hunter were from Devil's Elbow 
lived in Kansas City. Tarbell first saw the cave in 
1937 where he met C. C. "Uncle Cummy" Smith 
who lived nearby in a log cabin.  The Hunter sis-

ters bought the the cave and the land in 1944 and 
Margaret married Tarbell.  C.C. “Uncle Cummy” 
Smith, became local caretaker for the Tarbell's. He 
had led tours of Maxey Cave since the 1930’s.     
     In 1952, William Hammit and Ken Sweet af-
ter seeing the cave talked to Tarbells and signed 
a lease to rent the cave for tours.  Hammit owned 
Stark Caverns in Eldon and had experience in the 
cave business. Tarbell agreed to the lease because 
it would provide funds for his planetarium and ob-
servatory on the ridgetop. The new commercial 
developers changed the name to “Inca Cave” as a 
promotional tool.

Cave Description
     Great Spirit Cave has a south facing large en-
trance slightly arched, 70 feet wide and 30 feet 
high. The cave retains these large measurements, 
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       Inca Cave Brochure - Inca Cave was one of the  Route 66 tourist stops. (Van Beydler, Old Settlers Gazette, 1987)

allowing sunlight to penetrate an unusual distance 
of nearly 300 feet into the cave. Eroded out of Or-
dovician Gasconade dolomite, this cave was used 
by native Americans and there were many artifacts 
found there. A. G. Giles of Hannah reported in 
1935, a find of two old guns, and a decayed skel-
eton.                                          

     The cave goes back a relatively short way until 
breakdown deposits block easy accessibility. Bretz 
said, “At the back end of the cave, there are two es-
sentially impossible collapse piles. They probably 
mark two tributary prongs of the original cavern. 
The cave system contains a perennial spring-fed 
stream. Nearly two miles of passage have now be
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come traversed, although the Inca Cave brochure 
said, “more than twelve miles of passage and 
chambers have been explored.”
     The original “Cathedral Room” of Inca Cave 
(Uncle Cummy’s “Jungle Room”) was a high 
vaulted dome encircled by many fantastic onyx 
formations. Tremendous draperies of flowstone 
were seen throughout the cave.  The “Chief ,”  Inca 
Cave’s best dripstone display, is reported still re-
ceiving a little dripwater. Its massiveness on the 
top of the “hill” of fallen rock slabs tells of even 
greater antiquity of collapsing.  The outstanding 
satellite cave of this complex was used as an exit 
trail for Inca along the east side of the main  cham-
ber.  Running for 200 feet of narrow passage, this 
passage had two “windows” open back into the 
main chamber.  Well developed phreatic sponge-
work and cave coral, or popcorn, were frequent.   
Considerable quantities of red clay of the late phre-
atic  period  underlie piles of fallen ceiling block.  
Many clusters of bats were also part of the Inca 
Cave scenery.

Pul 002- the Cave Description includes;

     The Great Central Room is a huge breakdown 
dome, where breakdown includes chert, large 
blocks of dolomite, and considerable red sediment. 
The entrance room has nearly all smaller-sized 
cobbles, gravel and silt removed. The side passag-
es show ceiling rock in the process of dome devel-
opment.  Large sections are ready to come down 
but are held up on pre-existing breakdown. Ceiling 
fall appears to be gentle rather than catastrophic. 
Between the Breakdown room and Flatroom is flat-
ceilinged stream passage channel, 4-5 foot wide, 6 
inch deep, meanders across ceiling. To continue, 
a way under apparent terminal breakdown under 
Flatroom is possible. The Flatroom name is obvi-
ous where it developed in lower Roubidoux forma-
tion with sandstone exposed. The Flatroom must 
have stood partially full of water, red sediment ac-
cumulated. Large fractures broke upward into Flat 
Room leaving behind red sediment with extensive 
dessication cracks. Peccary bones were found in 
Flatroom (Scott House).
     The Onyx Mountain Room is the largest and 
most spectacular room with large onyx dripstone 
on piles of breakdown. Those first seen are large 

and almost pure white. Stalagmites predominate, 
with some stalactites as well.  Knobby stalagmites 
or cave coral are also present. The Onyx Mountain 
room  has grown by solution removal over a long 
time to develop support for a free span up to 125 
feet wide in Roubidoux formation. The room is 
anchored by massive dolomite beds of Roubidoux 
formation. The room history shows that first onyx 
displays developed and they were then destroyed 
as the ceiling fell.                                       
     The island or loop in the Onyx Mountain Room 
has multi-stage and single spathites, abundant he-
lectites, cave coral, soda straws and bacon. The 
ceiling of the proximal end of Onyx Mountain 
Room has leaning in different directions. There 
is considerable re-solution of speleothems in the 
Onyx Mountain Room. The stalagmitic mound re-
dissolved where only sharp-edged blades remain. 
The cave continues with undetermined amount of 
passage  beyond.
     Great Spirit Cave presents an interesting study 
in speleogenesis. What is the reason for so much 
breakdown and why are there so many large rooms? 
The largest rooms seem to have grown by upward 
stoping from lower passages in the Gasconade 
dolomite, upward into thinner beds of dolomite, 
chert, and sandstone in the Roubidoux formation. 

Current Status        

     In 2011, the Missouri Natural Areas Committee 
designated the Great Spirit Cave as a natural area 
primarily to protect its cave features and biodiver-
sity.
     Forty-six animal species have been documented 
in the cave, including four troglobites. While forty-
six species does not seem like a significant number 
to biologists who deal routinely with above ground 
natural communities, for a cave system this repre-
sents biological richness.  William Elliott (2007) 
ranked this cave as 37th in cave biological diver-
sity, from a pool of 6,200 caves and cave springs 
known in the state.  One of the fascinating troglo-
bites species found here is the grotto salamander 
(Eurycea spelaea), a Missouri species of conserva-
tion concern.
     In all, five Missouri species of conservation con-
cern utilize the cave, including the gray bat (Myotis 
grisescens) and Indiana bat (Myotis sodalis), both 
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of which are listed endangered under the U.S. En-
dangered Species Act. Recently, the cave has been 
documented to serve as a hibernaculum for Indi-
ana bats, a use that had not been noted in several 
intervening years. Large guano deposits indicate 
that the cave historically supported a large gray bat 
maternity roost, with tens of thousands of bats. Hu-
man disturbance, especially the use of the cave as 
a show cave during the 1950-1960s, likely resulted 
in the gray bats discontinuing their use of this cave 
as a maternity roost.  
    The cave is used by gray bats as a summer roost 
but not for raising young.  All told, eight species of 
bat utilize the cave throughout the year – a bat di-
versity equaled by just three other Missouri caves.
    In addition to the living creatures, the cave has 
served science as a site for paleontological and ar-
chaeological remains.  Bones of the extinct Pleisto-
cene era flat-headed peccary (Platygonus compres-

sus) have been documented from the cave.  Native 
Americans inhabited the cave for centuries.
   Today, Great Spirit Cave Natural Area is closed 
to the public to protect the fragile cave  resources 
found there. Most natural areas are open to public 
use, but for some cave systems, public use would 
rapidly diminish their biological resources. Great 
Spirit Cave Natural Area protects endangered spe-
cies and provides for ongoing scientific research 
into cave life.  
            

“The Chief’, speleothem in Great Spirit Cave. (William R. Elliott,2007, Journal of Cave & Karst Studies, 69 (1) p.135)
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The old Inca Cave map has names of rooms and cave tour.  This was part of the advertising brochure.  Here, it can be 
compared to the curreny MSS map on the next page. (Van Beydler, Old Settlers Gazette, 1987)
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                   Map of Great Spirit Cave, 1982, from the Missouri Speleological Survey.
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Lights added by developers gave 
the Inca Cave an unearthly glow 

in the Cathedral Room. 
(Wehmeyer)
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       Onyx Mountain Caverns
                          Former Show Cave 
                                                 
             by Dan Slais                                   
                                                                                                                                                   

     Onyx Mountain Caverns, formerly known as 
Onyx Cave or Boiling Spring Cave, sits 150 feet 
above the Gasconade River in a heavily wooded 
Ozark bluff.  The cave has formed in the Gascon-
ade dolomite in an area of several karst features.  
These include Conical and Slaughter sinkholes, 
several other caves, and Boiling Spring, which is 
directly below the cave in the Gasconade River.  
    Over 7,000 feet of passageway from the entrance 
room, mostly toward the northeast and toward the 
southeast, have been surveyed and mapped.  The 
entrance is the large natural mouth of the cave fac-
ing west.  A 20 to 25 foot talus slope leads in from 
the entrance into a chamber approximately 85 feet 
wide, 250 feet long, and 33 feet high.  Two pas-
sageways lead from the room.  On the left the ceil-
ing lowers ad fallen blocks are along a crawlway 
route.  Beyond 250-300 feet is the end of the pas-
sage. 
     The right passageway houses the current stream, 
which goes through the talus at the entrance. It 
continues past the water with soft mud banks.  
    The left or east side contains many deposits 
speleothems.  Deposits range from stalactites, sta-
lagmites, columns, helictites, flowstone draperies, 
cave coral, stalactiflats, cave pearls, soda straws, 
and substantial cave boxwork.  
     The cave was mined for “cave onyx” by the 
Imperial Onyx Mining Company after 1892. An 8 
x13 foot vertical mineshaft was sunk 106 feet into 
the cave, 1000 feet east of the cave mouth.  Only 
a small amount of onyx was removed.  Several 
blocks that were abandoned when the mining end-
ed remain in the cave near the shaft.   The deposits 
were unsuitable for building or decoration . Typi-
cally they are riddled with minute fissures and as 
the material dries out the rock breaks apart.

     In the early 1950s, The US Navy proposed Proj-
ect Cavern - the construction of a large laboratory 
facility to be used for the development and testing 
of jet engines.  (See sidebar: Project Cavern)
     Harry and Agnes Thiltgen purchased the site on 
October 21, 1963.  The cave name changed from 
Onyx Cave to Onyx Mountain Caverns for adver-
tising purposes.  On October 1, 1990, Onyx Moun-
tain Caverns was dedicated. The ribbon-cutting 
ceremony had a notable attendance including State 
Treasurer Wendell Bailey, Missouri Representative 
James Mitchell from District 143, members of the 
Department of Natural Resources Jerry Vineyard 
and Art Hebrank, T.R. Robertson from the Depart-
ment of Conservation, and members from the Fort 
Leonard Wood Post Engineer’s Office. 
     Thiltgen worked 27 years of spare time toward 
opening the cave. A reception building on the hill 
above the cave serves as a ticket office and gift 
shop. A paved trail extends to the cave entrance 
with a “rest pavilion” about halfway down.  Elec-
tric lighting, a small bridge in the cave, and en-
largement of path by removing some cave deposits 
made the cave a real show cave operation.  The 
once spacious cave entrance was closed off with a 
stone wall and was fitted with a large door in 1986.  
The only way bats could then get in or out was by 
using the cave onyx mineshaft.  Also, it may have 
changed the microclimate of the cave.
     Scientists from Southern Illinois University at 
Edwardsville and the University of Florida studied 
the gray-green color on the back wall and ceiling 
of the cave entrance room and found A rare micro-
scopic lichen, a composite organism of algae and 
fungus are living together for mutual benefit.  The 
belief is that Onyx Mountain Caverns is the only 
cave in North America with this organism.



The Hitchhiker’s Guide to Missouri Caving - 2015 NSS Convention

216

              Brochure from Onyx Mountain Caverns

     Thiltgen always had several areas of display in 
the entrance room of artifacts, including stone im-
plements, arrowheads, metates, and various bone 
tools of Native American heritage that were found 
in the debris slope entering the cave. Two circu-
lar areas 12 x 15 feet in diameter and outlined by 
low stone walls in the lower part of the entrance 

room may be related to ceremonials exercised by 
Indians. Apparently there is considerable archae-
ological material still left in the cave entrance of 
talus and ash from Indian fires, but no systematic 
archaeological studies have been conducted.
     Onyx Cave was officially listed in the National 
Register of Historic Places on May 21, 1999 by 
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Harry Thiltgen at the door to the Onyx Mountain Caverns leading a tour into the cave.
Thiltgen in red shirt, next right, Don Rimbach;  all in white, Earl Biffle. Unknown tourists in plaid. 
(Schaper) 

Thiltgen’s archeological exhibits set up in the  entrance room of Onyx Mountain Caver. (Slais)
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     Blocks of Cave Onyx to be removed by the vertical shaft are still seen in the        
                       cave as well as outside near the shaft opening. (Slais)

Calcite boxwork formed when clay under stalagmitic massas dried and calcite was deposited in the 
mud cracks.  Thiltgen and his diggers removed the clay for a cave passageway exposed the calcite. 
Vineyard commented in his Onyx Mountain Caverns description that “these boxwork occurences are 
some of the best I have seen in Missouri. (Schaper)
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the National Park Service Department of Interior.  
Harry Thiltgen always offered educational op-
portunities to school groups that included tours of 
Onyx Mountain Caverns.
     Harry Thiltgen passed away in summer 2005. 
Agnes, with family members, kept the cave open 
for about 8 months while it was for sale.  On July 
20, 2006 Onyx Mountain Caverns sold to the US 
Forest Service.  New gates have been installed al-
lowing bats easier access to the cave.  It is now 
closed to the public.

  References:
Bretz, J. Harlen, Caves of Missouri, Missouri   
    Geological Survey Publications, 1956, reprint 
    2012, J.Missouri, p. 153-156.
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Cave Map File, Missouri Speleological Survey, 
PUL 027.

dnr.mo.gov/shpo/nps-nr/99000529.pdf.registra-
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Part of the Onyx Caverns Story-   
     PROJECT CAVERN: 
     The Story of a Cave-Based Jet Propulsion      
          Laboratory in Pulaski County, Missouri  

                   By Jerry D. Vineyard (abridged by Jo Schaper)

       A bizarre chapter in Missouri caving his-
tory ended more than 50 years ago, when the 
United States Navy completed a study rec-
ommending the construction of a jet propul-
sion laboratory in Onyx Cave, Pulaski Coun-
ty.  How this came to be exists in a report 
called “Project Cavern.”  
   During World War II, powerful, piston-en-
gine, propeller-driven warplanes with names 
like Warhawk, Wildcat, Bearcat, Hellcat, 
Mustang, Corsair, Avenger, Barracuda and 
Lightning captured the imagination of Amer-
icans because they ruled the air over far-flung 
battlefields. But their reign was threatened by 
a new power plant known as the jet engine, 
being developed by the German Luftwaffe 
in the waning months of the war.  The first 
operational jet fighter was the German Mess-
erschmitt Me 262, which entered the air war 
over Europe in 1944. It was a twin-engine 
craft capable of 540 miles per hour, a formi-
dable advantage over piston-engine planes. 
The propeller-driven American F6F Hellcat, 
built by Grumman and used to great effect 
in the Pacific air war, had a top speed of 371 
mph. 
        America’s first jet fighter, the P-80 Lockheed 
Shooting Star, flew on January 8, 1944, but the war 
ended before use.  After the Japanese surrender, the 
U.S. military continued to develop new weaponry 
to maintain wartime preparedness. One of the ini-
tiatives was to further refine the jet engine to power 
faster and deadlier warplanes. A jet propulsion lab-
oratory was needed, and it ought to be hidden from 

prying eyes. An underground site seemed logical, 
because it couldn’t be seen from the air, and would 
be protected from bombing by thick bedrock.  
The assignment to find a site was given to an un-
likely group in an unlikely place-- the U.S. Naval 
Reserve detachment at Rolla, Missouri.  The search 
began with a young, energetic group of naval re-
servists under Commander R.A. Cooley.  They 
sought an appropriate site for an underground 
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jet propulsion laboratory within 50 miles of Rolla. 
They looked at mines and caves, and even con-
sidered mining a space specifically designed for 
laboratory. Apparently the reason was to be near 
the Missouri School of Mines and Metallurgy (now 
Missouri S&T, then MSM), an internationally 
known center of engineering innovation. 

The reservists visited 300 caves near Rolla. They 
looked for a cave with a very large room, or series 
of rooms. Many small caves were quickly elimi-
nated. Their documented findings would be for-
eign to most cavers, yet it gives insight on cave 
characteristics seldom considered. They had some 
ideas about cave utilization that we might consider 
shocking. One suggestion was to set off dynamite 
charges over a cave roof to “determine its stability,” 
and perhaps to dislodge “loose rocks and chert.” To 
make Mushroom Cave safe, they recommended re-
moval of “all pendulous onyx.”   
           We are accustomed to looking at the cave cata-
log for cave locations. There was no catalog before 
1952. How did they find the caves? The state ge-
ologist then, Dr. Edward L. Clark, recognized the 
value of caves and had worked out an agreement 
with Dr. J Harlen Bretz of the University of Chi-
cago to write a book about Missouri caves. Bretz’s 
fieldwork was in full swing during the time of Proj-
ect Cavern, and in fact, several cave descriptions in 
the report were adapted from Bretz’s manuscript.
      Bretz and the reservists used a listing of caves 
compiled by Willard Farrar, apparently an employ-
ee of the Missouri Geological Survey. We know 
little about Farrar, who was killed during WWII. 
Farrar had a strong interest in caves that he nur-

  
tured primarily by his habit of compiling locations 
and cave information throughout the state. 
      His cave data were a set of notes, acknowledged 
in Bretz’s Caves of Missouri. Unfortunately, these 
notes were lost during that project. Despite search-
es of Bretz’s papers at the University of Chicago, 
and the entire Survey archives, Farrar’s notes 

have never been found. 
    Another was a list of caves in Pulaski, Phelps, 
Crawford, and Maries counties compiled by Pro-
fessor Joe Butler of MSM. Professor Butler com-
piled county tourist maps that showed cave loca-
tions. These maps were published in the 1930s and 
were still available when I first began work for the 
Survey in the mid-1950s, and when M.S.S. was or-
ganized. Butler's cave list for Phelps and Pulaski 
counties included brief descriptive notes.  
     Access to caves was generally not a problem 
in the early 1950s, especially if you happened to 
be part of the military. Onyx Cave was ultimately 
selected because of its huge entrance room and the 
mineshaft (sunk in the early 1900’s in an abortive 
attempt to mine its extensive dripstone deposits), 
which could be used for ventilation and utilities.  
     The Project Cavern report was never completed. 
The working papers, including handwritten field 
notes and survey data, were compiled into a series 
of black binders totaling about 4 inches thick. The 
Naval Reserve unit at Rolla eventually disbanded. 
The draft Project Cavern report presumably was 
sent “up the chain of command.” A letter of inquiry 
that I wrote in 1963 brought a response from the 
Navy that they knew nothing about the project or 
the report.  The Project Cavern documents came to 

  
    Vought  F4U Corsair (USMC)
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         ST. LOUIS AN ONYX MARKET*
                 A New and Exclusive Industry Established in This City
                                     (Globe-Democrat, August 13, 1891)

     A new industry has been established in St. Louis, 
the importance of which can not be overstated, giv-
ing to the city, as it does, control of the world's onyx 
supply.  Out on Chouteau Avenue, at the crossing 
of the Missouri Pacific and San Francisco Rail-
ways, the Ozark Onyx Company has established 
works for handling and dressing the Missouri 
stone, quarried in the Ozark Mountains, in Craw-
ford and Pulaski Counties, where in caverns and 
on the hillsides are inexhaustible deposits of onyx, 
these quarries being owned by the onyx company. 
The plant for the works was brought from Rutland, 
VT, it taking twenty-one cars to convey the ma-
chinery to the west bank of the Mississippi, and it 
is valued at $70,000.
     In addition to the plant, skilled workmen were 
brought from Vermont to operate the factory, thus 
giving to St. Louis the only works in the United 
States devoted to the handling and dressing of this 
beautiful decorative stone.  The factory is located 
in the old cotton compress building, and has a floor 

space of 50,000 square feet, is fitted up with the 
most improved machinery and all modern appli-
ances for handling the stone in the rough and turn-
ing out the finished product ready for market.
     In the basement, and running up through the sec-
ond floor, are four immense gangsaws, where the 
rock as it comes from the quarry is cut into slabs 
of various dimensions.  The next process is that of 
polishing the slabs.  There are four polishers on 
the second floor of the factory.  The polisher is a 
large iron disk which revolves with great rapidity, 
the machine resting upon massive pillars of ma-
sonry, built from the bedrock some 15 feet below 
the foundation of the building.  The largest of these 
polishers weighs something over 15 tons.  When 
the stone is sawed into slabs of suitable propor-
tions it is conveyed to the largest polisher, the disk 
of which makes fifty revolutions a minute.  Here 
the rough edges caused by the sawing are rapidly 
ground away.  From thence the slab is conveyed 
to table tops.  These are also fitted with black dia-
mond teeth.  

the cave files many years ago, through a sequence 
of events that I cannot recall. 
     Much recently, a packet of photos came to the 
files that included Project Cavern photos that had 
somehow become separated from the other docu-
ments. It is interesting to speculate how history 
might read had Onyx Cave actually become a jet 
propulsion lab.    
      The idea of using a cave in Missouri was re-
jected, but the Jet Propulsion Lab was built-- in 
California. JPL became internationally famous as 
a vital part of America’s space program. Undoubt-
edly, the politics of funding and political 

clout made the difference where the lab was built.    
While we may decry the economic opportunity lost
to California, we can celebrate the fact that Onyx
Cave was not totally obliterated in the process. the 
caves remained unharmed while our history was 
enriched. Seldom are we- or the caves- so fortu-
nate.  Instead, we can look back on a bizarre chap-
ter in Missouri caving history with the satisfaction 
that the caves remained unharmed while our his-
tory was enriched. Seldom are we-- or the caves- 
so fortunate.
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          So valuable is onyx that none of the stone 
is allowed to go to waste, the pieces removed in 
dressing being worked up, no matter how small 
they are, into useful or ornamental device.  The 
larger stones are made into mantels, wainscottings, 
pedestals, panels, table tops, clock cases, etc. while 
the smaller pieces are speedily transformed into 
lamp bases, cane or umbrella handles, pen hold-
ers, paper weights and innumerable other objects 
of value.
            The deposits in Crawford and Pulaski Coun-
ties are now being successfully worked, these quar-
ries having been opened up so as to give a diversity 
of stone.  Others will be at once developed, the sup-
ply being practically inexhaustible.  The first con-
signment of stone in the rough was received at the 
factory on Tuesday, comprising one car load from 
Crawford County ant two from Pulaski.  Some fifty 
loads of the quarried rock await cars to transport 
it to the city, the supply of flat cars being thus far 
inadequate to handle the product.  As the stone is 
delivered at the doors of the factory on the cars, it 
can be handled cheaply and expeditiously.
       The Ozark Onyx Company, which controls 
these vast deposits, is a St. Louis institution, the 
stock being entirely held in this city, and is capital-
ized at $300,000.  The officers are:  J.F. Leighton, 
President; Horace E. Rood, Vice President; Jos. D. 
Bascom, Treasurer; Guy H. Reynolds, Secretary 
and General Manager.  Mr. Reynolds for many 
years owned and operated onyx works at Rutland, 
VT.  The company employs over 100 men at their 
quarries, besides a corps of skilled workmen at the 

factory on Chouteau Avenue.
           The importance of this industry to St. Louis 
and the State can be appreciated when it is stated 
that the onyx deposits in the Ozark range are sub-
stantially the only ones in the known world, with 
the exception of quarries in California controlled 
by the same company.  The deposits in Europe and 
Asia have long since been exhausted, those of Alge-
ria are practically worked out, while the quarries of 
Mexico, which have so log supplied the world, have 
at last yielded to the demands made upon them, 
and the output has almost completely fallen away.  
It will be seen from this that Missouri will control 
the onyx marts of the world for many years, perhaps 
centuries, or until new deposits are discovered.  It 
is true that the claim has been made that there are 
large deposits of the precious stone in Arizona, but 
not enough development work has yet been done 
to show the extent of the formation.  Then, too, the 
find is inaccessible, being well up in the mountains 
and at a long distance from any railway.  So that 
should the deposit be as valuable as its friends hope, 
it will be many years ere it can successfully compete 
with the Missouri product, and to this State alone 
will the artistic world be compelled to look for its 
supply of this beautiful ornamental stone.

* Harry Thiltgen researched 
his cave thoroughly during 
the time he commercialized it 
in his spare time. This article 
came from his personal files. 
When you arrived for a tour, he 
offered  you a plaid shirt and 
a flashlight with an uncertain 
battery charge...just in case, 
you know? 

Gratuitous
Towel
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       Open Show Caves of Today

      South-Central Show Caves 
                    by Dan Slais

     The caves in south central Missouri, like any-
where else, were part of the natural resources of 
the environment. Used for storage, protection, and 
when big enough gatherings of folks. The mining 
of cave onyx was thought to be a possible treasure 
of wealth but the market collapsed as the calcite 
material was not as substantial of material as first 
thought.  Although lead and to some degree iron, 
around Sullivan, Missouri, produced mining activ-
ity, cave onyx had such a soft nature and it cracked 
along intricate fissures within this material pre-
sented a major difficulty in marketing. 
     The  problem in the Ozarks were pathways for 
getting around. It was rural. In 1929, that changed.  
The new highway Route 66 cut across Missouri, 
going from Chicago to Los Angeles. People trav-
eling this road had access to the Ozarks. An old 
saltpeter - dance hall cave in Stanton turned into 
Meramec Cavern   South of Sullivan were Fisher 
and Mushroom caves. Others saw possibilities 
where near Leasburg there were three caves open 
in the 1930s; Onondaga, Cathedral Cave, and 
Missouri Caverns.  Continuing west past Rolla, 
Waynesville/Buckhorn  had with Pikes Peak Cave 
and Inca Cave.

Show caves today include:
Meramec Caverns
     Meramec Caverns was opened in 1933 by Les-
ter Dill. The cave has a history including Civil War 
usage and also as a community dance hall.  The 
Jesse James reputation for the cave is now a leg-
end. The cave reaches five miles on different lev-
els. What is shown during the tour include several 
impressive flowstone features like the Stage Cur-
tain, the Jungle Room, and the wine table. Mr. Dill 
had several formulas for success including his ad-
vertising. Dill is credited with inventing the bum-
per sign, which soon became the bumper sticker.

He pioneered billboards and barns on Route 66
and stunt marketing to get people to his remote 
cave. Meramec Caverns is located at Stanton, MO. 
3 miles south of Interstate 44 exit 230. Contact can 
be made at 573-468-2283 or www..AmericasCave.
com.

Fisher Cave
     Fisher Cave is inside Meramec State Park. It 
is largest of 40 caves in the Park. Lester Dill was 
one of the first to give tours in Fisher Cave. The 
cave’s speleothems include flowstone, stalactites 
and range from helictites to columns, with sets of 
calcite covered bear claw marks.  Meramec State 
Park is south of Sullivan on Hwy. 185 from Inter-
state 44 exit 226. Call 573-468-6072 or www.mo-
stateparks.com.

Onondaga and Cathedral Caves
     Both Onondaga and Cathedral Caves are in On-
ondaga Cave State Park. Onondaga has received 
National Natural Landmark designation from the 
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National Park Service. This underground master-
piece is noted for its speleothems like the King’s 
and Queen’s Canopies, the Twins and the Lily Pad 
Room. Its path follows the Onondaga Spring or 
the “Lost River” back into the hillside for ½ mile. 
Again show cave master Lester Dill had his touch-
es on the development of this cave. The path is well 
lit, and a informative tour guide leads the way. 
    Entrance to Cathedral Cave is a short woodsy-
hike and the path through the cave is no longer lit 
so lanterns must be used. Cathedral Cave is open 
on weekends and by arrangement for groups. Each 
tour is an hour and a half long.
     Directions are to proceed south off of the Inter-
state 44 at exit 214 is through Leasburg 7 miles to 
Onondaga State Park on the Meramec River.  On-
ondaga can be reached at 573-245-6576 or Onon-
daga Cave/ www.mostate parks.com.
    The Onondaga Cave map shows an  

    There is no separate for   
    Cathedral Cave. It is in- 
    cluded in the Onondaga  
    Cave brochure. This is 
    a picture of the “Cathe-   
    dral Bell” from Cathedral  
    Cave. (Eugene Vale)

interesting feature. The dividing line in the cave 
separated it from the former Missouri Caverns 
show cave which developed its own entrance 

   Below is the map on file at Onondaga Cave

from the the back half of Onondaga Cave during 
the mid-1930s. Missouri Caverns was the first 
electrically lit cave in Missouri show cave history.
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     The Osage River, often called the “Hudson 
of the West” in the nineteenth century, is a trib-
utary of the Missouri River and drains 15,300 
square miles on the northern fringes of the Ozark 
region. It begins in eastern Kansas as the Marais 
des Cygnes.  The river is 500 miles long, its lower 
279 miles noted for its tightly meandering course 
through scenic hills and dolomite bluffs that bor-
der its shores. Caves and springs have long been a 
part of the life of the basin’s inhabitants. 
      The Osage River is impounded by two dams: 
The Harry S. Truman Dam and Reservoir about 
170 miles above its confluence with the Missouri 
River was completed in 1979, and Bagnell Dam, 
about 75 miles above the river’s confluence with 
the Missouri River, forms Lake of the Ozarks.  
Both dams were controversial when constructed 
and their reservoirs inundated caves and springs.       
Because Bagnell Dam was constructed during the 
Great Depression and completed in 1931 when 
caves and springs in the lake’s basin were consid-
ered less important than generating hydroelectric 
power, caves were therefore not inventoried and 
studied so the number of caves inundated by the 
lake is unknown. The number of inundated caves 
is thought to be between 50 and 100 and several 
of them were known to be extensive, highly deco-
rated and to contain large colonies of bats.     
     Cave divers have relocated and entered some 
of the inundated caves at Lake of the Ozarks but 
the Lake’s water has very poor visibility beyond 
a few feet. Many air-filled caves still exist in the 
four counties of Benton, Camden, Miller and Mor-
gan that have shoreline along the Lake. More than 
300 caves are recorded for these four counties 
combined. Lake of the Ozarks has 1,100 miles of 
shoreline and the greatest amount of shoreline is in 
Camden County, which also has the largest num-
ber of recorded caves. One of the Camden County 
caves – Carroll Cave near Montreal – has 20 plus 
miles of charted passage and is one of the most im-
portant and extensive caves in the state. A number 
of these caves in the Lake region are noted 

habitats for endangered Indiana and gray bats. 
     Ha Ha Tonka State Park in Camden County, 
a day-use park only, is one of the state’s premier 
natural and historical attractions. It contains a re-
markable karst area featuring a giant spring in an 
impressive canyon with the ruins of a historic cas-
tle on its rim. The park has many notable geologi-
cal features, including sinkholes and caves. The 
caves are not available for exploration. The park 
has 15 different nature trails that range from a few 
hundred feet to seven miles in length. The park has 
an information/interpretative center. See additional 
article on Ha Ha Tonka in this chapter.
     Show caves have been featured at Lake of the 
Ozarks since its very creation. 
     Caves currently open to the public include Ja-
cob’s Cave, Bridal Cave, Ozark Caverns and Fan-
tasy World Caverns.

Caves of the Lake of the Ozarks Region 
by H. Dwight Weaver, NSS #3753 FE

 Jacob’s Cave 
     Located in Morgan 
County off Highway 5 
south of Versailles, Ja-
cobs Cave was opened 
to the public in 1932. 
The walking tour has 
no steps and features 
a diversity of passage 
and chamber sizes 
with a wealth of spe-
leothems including a 
large geode-like cav-
ity lined with pink cal-
cite. The cave’s soda 
straws, spathites and 
helictites are outstand-
ing. The cave also fea-
tures displays of Pleis-
tocene animal bones, 
minerals that glow under black light and has one 
of the best rock-and-mineral shops in the state. The 
cave is open seven days a week. For information 
call: (573) 378-4374
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     Bridal Cave, off Highway 5 just north of Cam-
denton, is located on the shoreline of the Niangua 
Arm of Lake of the Ozarks and has the most scenic 
location of any cave at the Lake. The cave tour is 
stunning and features one of the cave’s natural un-
derground lakes. Beyond the cave’s underground 
bridal chamber where thousands of weddings have 
taken place since the cave’s opening in 1948, the 
cave has high ceilings with magnificent stalactite 
drapery and columns. Until the 1990’s the cave’s 
tour ended only 400 feet from the entrance but 
tours now go much deeper into the pristine speleo-
them-bedecked cave.  The cave is open seven days 
a week. Bridal Cave is at 526 Bridal Cave Road 
in Camdenton, MO. 65020  For information call: 
(573) 346-2676 or www.bridalcave.com.

     Ozark Caverns is located on A-road off High-
way 54 a short distance northeast of Camdenton. 
It is seven miles out to the cave which is nestled in 
the woodlands of Lake of the Ozarks State Park. 
There is an interpretative center, nature trails and 
fens.  The cave tour has no steps and features a 
broad, winding main passage with speleothem dis-
plays. The highlight of the tour is called the An-
gel’s Shower where a cluster of speleothems con-
taining a crystal basin catches a constant rain of 
groundwater from a perched water table. Cave life 
is a feature of the tour. The cave is not electrically 
lighted and visitors carry lanterns. The number of 
tours per day are limited. Directions from Waynes-
ville would be go west on I-44 to exit 150, take 
Hwy 7 north for 8 miles to Richland. Take Hwy A 
tto the right for 12.3 miles to Hwy A33 (McCub-
bins Road). About a mile, turn right on Ozark Cav-
erns Road.  For information call: (573 -346-2500. 
This cave is in Lake of the Ozarks State Park.  

      Fantasy World Caverns is located a few miles 
north of Bagnell Dam near Eldon off Highway 54. 
The cave features a spacious main passage contain-
ing a man-made lake, Indian burials, and a canyon 
overlook.  This cave was opened in the early 1950s 
as Stark Caverns but was re-developed and re-
named in the mid-1970s. The cave’s large entrance 
features an impressive gate. Fantasy World Cav-
erns offers Onyx Falls, Bed Beds, and unsurpassed 

sponge work 
Tours are by 
appointment 
only. For in-
f o r m a t i o n 
call: (573) 
369-3306 or 
www.fantasy-
worldcaverns.
com.

     Several show caves were stimulated by the 
creation of the Lake of the Ozarks.  Many of 
these caves are no longer open. They include: 
Ancient Grotto (Vernonon Cave,), Big Niangua 
Cave (Bunch Cave), Flanders Cave, Indian Burial 
Cave  (Big Mouth Cave, and Arrow Point (Wright 
Cave). Several of these are mentioned in Mis-
souri Caves in History and Legend by H. Dwight 
Weaver.

Arrow Point Cave on Swinging Bridges Road just west of 
Brumley made be turned into a winery. (Slais)
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Ha Ha Tonka Karst                 
Landform Complex,                          

Camden County, Missouri
  
            -Arthur W. Hebrank, Department of Natural Resources,                   
               Missouri Mines State Historic Site, Park Hills, Mo.
                                                   

Article from the 
   Geological Society of America, Centennial Field Guide -North Central Section, 1987

Location

     Ha Ha Tonka State Park, Sec 2 and W1/2, W1/4 
Sec 1, T.37N., R. 17 W., Camden County, Mis-
souri; Hahatonka 7 1/2-minute Quadrangle.   En-
trance to Ha Ha Tonka State Park is on State Road 
D, about 2.3 mi (3.7 km.) southeast of its junction 
with Missouri 54, west of Camdenton, Missouri. 
Well designed and well maintained trails within the 
park provide access to all major features of inter-
est.  The site is on public land. Note: State park 
rules prohibit defacing or collecting rocks.

Significance

     Hahatonka is the premier example in Missouri 
of a karst landform complex. Interrelated solu-
tion features dramatically exhibited here include 
an awesome cavern-collapse chasm, a large karst 
spring, several very impressive sinkholes, a well-
formed natural bridge, a sizeable cave with sink-
hole and swallow hole entrances, and several small 
caves.  The major karst features of the complex ap-
pear to be related to a single large cave system in 
various stages of collapse. The significance of the 
site is that so many spectacular exhibited, interre-
lated karst features can be seen in a small area.  The 
central karst complex at Ha Ha Tonka State Park 
was designated a State of Missouri Geologic Area 
in 1981.

Description

     Ha Ha Tonka State Park is in an intricately dis-
sected portion of the central Ozarks, in the drainage 
basin of the Niangua River (now an arm of Lake of 
the Ozarks). All karst landforms exhibited in the 
park are developed in Late Cambrian Eminence 
dolomite and Early Ordovician Gasconade dolo-
mite and Gunter sandstone.  The Eminence and 
Gasconade formations are predominantly coarsely 
crystalline dolomite, but locally contain abundant 
chert; they are the most important cave-host strati-
graphic units in the central Ozarks.  The chasm at 
Hahatonka Spring (formerly called Gunter Spring) 
is the type locality of the cross-bedded, quartzose 
Gunter sandstone, the basal member of the Gas-
conade dolomite. The general geology of the area 
was described in detail by Hendriks (1942) and 
Schmitz (1982).
     The featured scenic and geological attractions 
of Ha Ha Tonka State Park are the dramatically ex-
hibited karst landforms.  These were described in 
superlative detail by Bretz (1956) and more briefly 
by Beveridge (1978).
     The central geologic feature of the site, the 
5-mile-long Hahatonka chasm, or gorge, is one 
of the most spectacular canyons in Missouri. The 
north side is bounded by precipitous slopes, includ-
ing a sheer cliff nearly 250 ft. (75 m.) high and 800 
ft. (240 m.) long; the south side, by a combination 
of cliffs and very steep rocky hillslopes.      
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Both Black Sink and Red Sinkare located in the Park south of Devil’s Kitchen 
Sinkhole. (Mo State Park Map)



The Hitchhiker’s Guide to Missouri Caving - 2015 NSS Convention

230

The canyon walls expose the most complete geo-
logic section in the immediate area;  approximately 
135ft.(41 m.) of Eminence dolomite, 35 ft. (11 m.) 
of Gunter sandstone, and 85 ft. (41 m.) of Gascon-
ade dolomite.
     The chasm, near its west end, consists of two 
branches separated by a large island of Eminence 
dolomite. At the east end of the island is the en-
trance to Island Cave, a 3000 ft.-long (90 m.) joint-
determined cave characterized by high, narrow, 
slot-like passages.  Near the northwest corner of 
the island is Island Pit Cave, a narrow, near verti-
cal pit, filled with water to within 12 ft. (3.6 m.) of 
the rim.
     Hahatonka chasm erosion; is a classic example 
of a cavern-collapse canyon. The trunk of a major 
cave system formerly occupied a position near the 
floor of the present canyon. Strata above the cav-
ern were thinned by erosion, roof failure occurred, 
and a major segment of the large cave passage col-
lapsed.  Subsequent erosion removed much of the 
rubble and further modified the canyon.
     Several easily observed features attest to the 
chasm’s subterranean heritage. Most obvious is the 
configuration of the canyon itself; with precipitous 
walls and head, not typical of a headwater valley 
formed by simple surface erosion ; but from all ap-
pearances, predominantly of catastrophic collapse.  
     Giant, fallen and tilted, dolomite blocks litter 
the canyon floor north of the island and are scat-
tered within the main the part of the chasm.  Many 
of them, as well as some outcrops on the island, 
are extensively solution pitted, exhibiting a type 
of sponge-work which characteristically forms 
inside caves and along solution-enlarged joints.  
These blocks are the wreckage - the broken and 
fallen wall rock and roof rock - of a collapsed cave 
(Bretz,1956).
     Two other evidences allude to the chasm’s cav-
ern origin. Extensively weathered masses and frag-
ments of travertine (cave onyx) occur throughout 
the canyon and on the island. Finally, Island Cave 
and Island Pit Cave are interpreted as surviving 
upper-level portions of the once extensive, now ru-
ined cave system.
     At the head (east end) of the Hahatonka Chasm, 
rising from beneath a bluff of Eminence Dolomite, 
is Hahatonka Spring, the twelfth largest spring in 
Missouri (Vineyard and Feder, 1982). Hahatonka 

Generalized stratigraphic column from  Roubidoux to 
Potosi with rock exposure seen at Hahatonka shown.
(Hebrank, 1987) 

Spring drains a sizable upland area to the south 
and east, and has an average flow of almost 50 
million gallons per day; the maximum recorded 
daily flow was 123 million gallons on November 
9, 1925.  Regular clouding of the spring after se-
vere rainy periods indicates a rather open recharge 
system, but water is good, about typical of large 
Ozark springs. Chemical analyses were published 
by Vineyard and Feder (1982).
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           Whispering Dell sinkhole (Slais)

     In addition to local, probable recharge points 
(Whispering Dell sinkhole, Colosseum sinkhole, 
and River Cave water trap), two distant recharge 
sites have been identified by dye tracing; a small 
sinkhole about 11 mi. (17 km.) southeast, and a 
losing reach of Dry Auglaize Creek, about 18 mi. 
(29 km.) south-southeast of Hahatonka. Unfortu-
nately, both sites are potential pollution sources. 
The sinkhole is a popular local dump site; the 
losing stream swallows effluent, greatly diluted, 
from the City of Lebanon sewage treatment plant 
(Skelton and Miller,1979). Water quality at Haha-
tonka Spring, however, has not yet been notably 
affected.
     Divers have penetrated the spring to a depth of 
about 38 ft. (12 m.) below pool level, and describe 
the upper spring conduit as a narrow, steeply in-
clined chamber with a gravel floor and irregular, 
solution-pitted bedrock ceiling (Ward and Ward, 
1977).  Flow of water from Hahatonka Spring is 

impeded by two dams, one on each side of the is-
land at the west end of the chasm, which form a 
sizable artificial lake, the Trout Glen pool. Haha-
tonka Spring, as we know it today, is certainly not 
the groundwater mechanism responsible for an-
cient cavern development in the Hahatonka area, 
but it uses some of the old subterranean channels 
and is the successor of the hydraulic circulation 
that formed the now collapsed cave system.
     About 500 ft. (150 m.) northeast of the spring 
orifice is Whispering Dell, a spectacular, 150 ft. 
(48 m.) precipitously walled sinkhole.  Gasconade 
dolomite is exposed on its upper slopes, but most 
of the structure is developed in Eminence dolo-
mite and Gunter sandstone.
     Entrances of three small caves are in the walls 
of the sinkhole.  The largest, Bear Cave #1, at the 
northeast end of the sink, just below the Gunter 
sandstone, is about 140 ft. (42 m.) long.  Robbers 
Cave and Counterfeiters Cave, in the south-wall 
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                Hahatonka Spring (Slais) 

cliff, nearer the bottom of the sink, are little more 
than entrances. All three are developed completely 
in Eminence dolomite.
     The relationship of these features to those al-
ready described is apparent.  The deep sinkhole 
was formed by collapse into the same cave system 
responsible for the Hahatonka Chasm; the small 
caves are surviving upper-level remnants of that 
system.
     About 1,000 ft. (300 m.) east of Hahatonka 
Spring and 500 ft. (150 m.) southeast of Whisper-
ing Dell is another large sinkhole, usually called 
the Colosseum.  Elongate in a northeast-southwest 
direction, and measuring 1,000 ft. (300 m.) long by 
300 ft. (90 m.) wide by 180 ft. (55 m.) deep (maxi-
mum), the Colosseum is walled by a sheer cliff on 
the northwest side, and precipitous rocky slopes on 
the southeast.  Eminence dolomite, Gunter sand-
stone, and Gasconade dolomite are all exposed in 
the sinkhole walls.

     A superb natural bridge spans the narrow north-
east end of the Colosseum sinkhole.The bridge 
has a span of 60 ft. (18 m.), a ceiling height of 13 
ft. (4 m.), and a width of about 70 ft. (21 m.) on 
the underside.  Its roof is approximately 45 ft. (14 
m.) thick; the upper 15 ft. is Gunter sandstone, the 
remainder Eminence dolomite. A small, intermit-
tent surface stream flows under the bridge and into 
the Colosseum. The Hahatonka natural bridge was 
formed by partial cavern collapse. the bridge is an 
uncollapsed cave-roof remnant; the cave has com-
pletely collapsed on either side.
     About 1,000 ft. (305 m.) northeast of the natu-
ral bridge is River Cave, also called Mystic River 
Cave, the largest cave in the Hahatonka karst com-
plex. River Cave’s large, vaulted main entrance is 
at the base of the nearly vertical south wall of a 40 
ft. deep (12 m.), 150 ft. diameter (46 m.) sinkhole 
developed in Eminence dolomite and Gunter sand-
stone. Immediately east is a similar sinkhole hous
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 This is the Hahatonka Natural Bridge looking into the    
  Colosseum. Note person on other side of the bridge.
  The hiking trail path leads across the bridge. (Slais)

     River Cave sits at the bottom of a sinkhole. (Slais)

ing a second (upper) cave entrance nearly choked 
with surface debris.
     This second sinkhole is a wet-weather swal-
low hole.  The entire flow of Dry Hollow, an in-
termittent stream, plunges over a small waterfall 
and into the upper sinkhole entrance of River Cave. 
Waters of the pirated surface stream next appear at 
the main cave entrance, then cascade through large 
underground chambers to a water trap 700 ft. or 
(213 m.) southwest of that entrance. The water trap 
at the lower end of River Cave is undoubtedly a 
recharge point for the half-mile-distant Hahatonka 
Spring (Bretz, 1956).
      River Cave is entirely in Eminence dolomite. 
The narrow slot-like passage between the two en-
trances, the spacious 30 ft. high (9 m.) chambers 
of the main passage, and the sinuous water crawl 
sidepassage have a total combined length of about 
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1,500 ft. (460 m.). Geologic features of the cave 
include a large natural bridge, a rimstone cascade, 
and an 18 ft. high (6 m.) stalagmite column, the 
Christmas Tree, described by Bretz (1956) as “one 
of the outstanding stalagmite columnar domes of 
the Ozark country.” River Cave is the largest en-
terable uncollapsed remnant of the mostly ruined, 
ancestral “Hahatonka Cave” system.
     South and southeast of the Colosseum and River 
Cave sinks are three additional sinkholes: Devils 
Kitchen Sinkhole, Black Sink, and Red Sink. The 
first is named for a 30 ft. wide (9 m.) by 20 ft. high 
(6 m.) by 30 ft. long (9 m.) cave with enlarged-
joint skylight - suggestive  of an old cookstove or 
fireplace-developed in Eminence  Dolomite, near 
the eastern margin of the sinkhole. 
     Red Sink, the most impressive of the three 
sinks in this area, is about 400 ft. (120 m.) in 
diameter. Its precipitous south wall is nearly 200 
ft. (60 m.) high; the breached north wall rises only 
60 ft. (1818m.) above the sinkhole floor.  Some-
what higher in elevation than the older Hahatonka 
what higher in elevation than the older Hahatonka 
formations, Red Sink is developed in the Gascon-
ade dolomite. Reddish rimrock blocks on the high 
south wall are Roubidoux sandstone; the sink takes 
its name from red, iron-rich residium derived from 
the Roubidoux Formation.

existed at this locality. The prominent karst land-
forms of today a chasm, a spring, sinkholes, and 
a natural bridge are all products of its destruction, 
the relics and wreckage of a collapsed cave.
     The exceptional diversity and concentration 
of interrelated karst landforms at this site are out-
standing for their educational value in geological 
interpretation. Bretz (1956) summarized it per-
fectly “Should we attempt to appraise cavern lo-
calities in Missouri, none could take precedence 
over Hahatonka. This is not because its four (now 
known to be eight) caves, the spring, the sinks, and 
the great cliffs fit perfectly into a coherent and un-
derstandable sequence of events, and almost noth-
ing is lacking to make a complete picture of the 
physiographic history of the region.”
     In addition to its importance as a geologic site, 
Hahatonka is botanically and historically interest-
ing. The State Park includes at least seven natural 
terrestrial community types, featuring plant spe-
cies inhabiting various forest, sinkhole, bluff, talus, 
savanna, and glade environments.  Historically, 
Hahatonka was an Indian gathering place, pioneer 
gristmill site, outlaw hideout, and wealthy busi-
nessman’s estate.  Perched atop the 250 ft. (75 m.) 
bluff of Hahatonka Chasm, vying with the natural 
features for attention - are stark, dramatic, stone 
ruins of a 30 plus room, turn of the 20th century, 
Scottish castle.  

References Cited:
Beveridge, T. R., 1978, Geologic Wonders and    
      Curiosities of Missouri, Missouri Department  
      of Natural Resources, Division of Geology and  
      Land Survey, Educational Series no. 4, p. 330, 
      335-348.

Bretz, J. H., 1956, Caves of Missouri, Geological 
      Survey and Water Resources, v. 39, 2nd Series 
      p. 123 - 132.

Hendriks, H. E., 1942, Geology of the Macks  
     Creek quadrangle, Missouri (M.S. thesis) Iowa  
     City, University of Iowa, 122 p.

Schmitz, L. J., 1982, The General Geology of  
     Ha Ha Tonka State Park and surrounding area 
     near Camdenton, Missouri (Master thesis): 

In the  promenade in Devil’s Kitchen sinkhole, this cave 
with enlarged-joint skylight is suggestive of an old cook-
stove  hence the name Devil’s Kitchen. (Slais)

     The Hahatonka karst landform complex com-
prises a collection of cavern-collapse features un-
paralleled in Missouri. A major cave system once 



235

Chapter 7 - Show Caves of South Central MO
     Columbia,University of Missouri, 70 p.

Skelton, J. and Miller, D. E., 1979, Tracing subter-
      ranean flow of sewage plant effluent in Lower 
      Ordovician dolomite in the Lebanon area, Mis-
      souri Ground Water, National Well Association, 
     v. 17, p.476 - 486. 

Vineyard, J. D. and Miller, D. E., 1982, Springs of 

     Missouri (2nd ed.) Missouri Department of 
    Natural Resources, Division of Geology and   
     Land Survey, Water Resources Report 29, p. 148   
     - 149.

Ward, H. and Ward, G., 1977, Ha Ha Tonka       
     Spring, Unpublished report on file at Missouri 
     Department of Natural Resources, Division of   
     Geology and Land Survey, Rolla, Missouri. 

        Ha Ha Tonka State Park History
     First Native Americans, and then early explorers, 
were drawn to the Niangua country and the remark-
able beauty of the area around what today is Ha Ha 
Tonka State Park. Parts of the 2700-acre park are 
no less wild than it was around 1800, when this 
area near the Niangua-Osage River confluence, it 
is supposed to have been trapped for furs by broth-
ers Nathan and Daniel Boone.  In 1806 Captain 
Zebulon Pike’s expedition, to the southwest Loui-
siana Purchase passed nearby, with a description  
of the area written by Lt. James B. Wilkinson into 
the official report.  Settlers and visitors alike were 
awed by what they encountered.
     The area was known as Garland's Spring, and 
Garland's Post Office prior to obtaining the more 
colorful appellation of Ha Ha Tonka in the late 
1800s, given by some Anglo promoter trying to 
convince the gullible that it meant "laughing wa-
ters" in an era of medicinal spas. Robert M. Snyder, 
a wealthy Kansas City businessman, visited the 
area in 1903 and was so impressed that  he pur-
chased a large tract of 5000 acres.  He immediately 
set out to build an 85 x 116 foot European style 
castle, as a private retreat, hiring Scottish stone-
masons to hew the native stone. Construction be-
gan in 1905 only to be halted a year later with the 
untimely death of Snyder in one of the state's first 

automobile accidents. Snyder owned one of 4 auto-
mobiles in Kansas City.
     In 1909, Missouri Governor Herbert S. Hadley  
proposed the area as Missouri's first state park, but 
it did not pass the state legislature mainly because 
of costs.  A group of St. Louis investors, along with 
Snyder's sons, bought the property and finished the 
building.  It was first used as a summer retreat, then 
they leased it as a summer hotel, all the while try-
ing to sell it and the property to the state for enor-
mous sums, trying to recoup the construction cost. 
In 1931, when the dam of new Lake of the Ozarks 
backed the lake over the spring branch, they sued 
Union Electric, eventually settling out of court for 
$200,000.
     In 1942, tragedy struck.  A fire, whose origin is 
debated, gutted the interior and burned the carriage 
house the same day. The property was acquired in 
1978, by the state of Missouri.  
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  View of the Ha Ha   
 Tonka Castle from 
near the spring (Slais)
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    Geologic features produced by solu-
tion of the Burlington limestone (Missis-
sippian) are prominent in Rock Bridge 
Memorial State Park and adjacent lands 
south of Columbia. These landforms 
are collectively called the Devil’s Ice-
box karst. Primary features include 1) 
the Rock Bridge, a natural rock span 
remaining after the collapse of cave 
roofs; 2) the Devil’s Icebox Cave a six-
mile long cave system that drains 3) the 
Sinkhole Plain; and  4) incised valleys 
of Gans Creek and Little Bonne Femme 
Creek, which receive drainage from the 
Sinkhole Plain through the Devil’s Ice-
box cave system.      
      The Burlington limestone is a mas-
sive-bedded, coarsely crystalline, cri-
noidal, chert biosparite that is overlain 
by glacial drift and loess upon which 
modern soils have developed. The re-
sults of weathering by corrosion and 
corrasion have produced a scenic topog-
raphy attractive to residential housing 
development because of its proximity to 
Columbia.

 Rock Bridge Memorial State Park
          By Dan Slais

     Rock Bridge Memorial State Park is composed 
of 2,272 acres.  It is 5 miles south of Columbia, 
Missouri off Highway 163.  The park contains a 
wide diversity of natural and cultural resources to 
explore including some of Missouri's finest exam-
ples of karst topography.

Directions:
From Waynesville the trip is 96.4 miles or one hour 
and 45 minutes time travel.   
   •     State Highway 17 N to US 54E – 48.0 miles
   •     US 54E to Jefferson City to US 63N 

The Rock Bridge -The old mill dam can be seen just upstream on the 
other side of the bridge. Slais)

             towards Columbia – 20.9 miles
   •     US 63N to State Highway 163 – 18.0 miles      
   •      State Highway 163 to Rock Bridge Memorial     
            State Park - 9.5 miles - follow signs

Description:

      Dwight Weaver has quite a write-up in his 
Missouri, the Cave State book.  “The one cave I 
longed to explore more than any other was Dev-
il’s Icebox.”  He explains he was young and had 
to wait a few years before he convinced his father 
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that tales were possibly true about its being “seven 
miles long and being as gigantic and marvelous as 
Mammoth Cave in Kentucky.”... “ A dramatic rent 
in the earth about 25 feet deep in the rocky terrain 
south of Columbia near Pierpont and the famed 
Rock Bridge gives access to Devil’s Icebox.”    
      The need for a boat was obvious. A sizeable 
stream emerges from the cave.  Here, Weaver de-
signed and built his infamous “paint can” raft for 
himself and his father’s planned expedition in 
1954. “There was nothing simple nor effortless in 
our quest. The Devil’s Icebox is a demanding , tir-
ing cave, one of Missouri’s more difficult.”…”The 
rewards for persistence are satisfying. Enormous 
chambers and passageways lie beyond the half 
mile boat passage.”

     Exploration and mapping of the Devil's Icebox 
was begun in the mid-1950's by Paul A. Johnson 
and others, peaked with the work of UMC gradu-
ate Student George H. Deike III in 1959 and ‘60, 
and continues intermittently today.  Many others, 
including Jerry Vineyard, participated in difficult 
underground surveying work with Brunton and 
tape. Elevations were determined in an altimeter 
survey by Deike.  To tie the cave survey to surface 
points, a cave radio location device developed and 

Dwight Weaver’s infamous “paint can” raft used in 
Devil’s Icebox. (Missouri The Cave State) 

operated by Paul Wightman was used to tie points 
established by Stanley Elmore and Association, a 
local engineering firm.     
     Devil's Icebox Cave at 6.25 miles long, is the 8th 
largest cave in the state. Endangered gray bats use 
the cave as a summer roosting site to give birth to 
and raise their young. The cave is the only known 
habitat for the pink planarian, a species of flat-
worm. 
     The Icebox is typical of caves that develop in 
the Burlington limestone.  It has the characteristic 
effluent steam drainage, extensive silty fill derived 
from the drift and loess deposits at the surface, and 
many vertical shafts or domes. Secondary calcite /
aragonite mineral deposits (speleothems) are rela-
tively rare compared to caves in the Gasconade and 
Eminence dolomites of the Ozarks, but there are 
some impressive examples in the Icebox.  Large 
trunk passages that may have evolved in the phre-
atic zone (Bretz, 1956, p. 286) have been exten-
sively modified by free-surface streams in the cur-
rent stream erosion cycle. Speleogens (host-rock 
modifications by solution) are also well developed, 
the most interesting being a chert roof pendants 
and ceiling channels 
    The Icebox stream rises about 38 feet from the 
entrance to the terminal siphon, a distance of about 
5 miles. The steam has several tributaries enter-
ing in from side passages to the main trunk chan-
nel, and much recharge enters the cave vertically 
through domes (vertical shafts) that penetrate the 
Burlington at numerous places along the cave pas-
sages. Vertical extent of the domes is limited by 
a chert zone in the Burlington.  Effluent from the 
septic tanks has also been documented entering the 
cave through the vertical shafts.  
     Another cave of  legend in the park is Polly’s Pot 
named after a man who was the first to explore it.  
Not marked on any park map, it was a small sur-
face opening with a vertical shaft forty feet deep.  
Simply a 40 foot rappel down and then back up.  
The park keeps an iron gate locked over the open-
ing.
      During the late 60s and early 70s, considerable 
attention was given to the potential water pollution 
problems in the Devil's Icebox, by the State Clean 
Water Commission, the Boone County Planning 
and Zoning Commission, and the County Court. In 
addition, considerable public pressure was exerted 
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through several local interest groups, the media, 
and nationally based conservation organizations. 
Efforts of the private groups were summarized 
in a "Report of the Devil's Icebox - Rock Bjj-
nnnnnnnnnnridge Park Conservation Task Force", 
brought together by the National Speleological So-
ciety.      
     When Rock Bridge Memorial was dedicated, 
the State owned the Devil's Icebox and the Rock 
Bridge, but only a small part of the sinkhole plain.  
As residential housing development accelerated on 
the adjacent surface karst, geologists became con-
cerned about the effects of pollution from septic 
tanks entering the cave system through sinkholes, 

then flowing out through the Park where visitors 
would be exposed to contaminated waters.
     In order to reduce the potential number of homes 
in the sinkhole plain and increase the dilution fac-
tor, the Missouri Division of State Parks has pur-
chased several tracts in the plain, and the state now 
owns the land above about a third of the cave. The 
remainder of the cave lies beneath a patchwork of 
land ownership.
     Much residential building is still going on the 
south side of Columbia. Fear of collapse is a first 
reaction to thoughts of  building in an intense karst 
setting, but it seems not to be a critical problem on 
the sinkhole plain. It is obvious that houses are be-
ing built immediately adjacent to fairly deep sink-

Devils Icebox Map taken from Missouri the Cave State p. 265 (Weaver, 1980)

This is the boardwalk down to the entrance of Devils Ice-
box.(Slais)
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holes, yet there seem to be few problems. The Mis-
souri Geologic Survey has documented no serious 
collapse events anywhere on the Sinkhole lain, 
though minor soil subsidence is fairly common.  
The key seems to be to build on the intersink areas 
and try to maintain the natural drainage relation-
ships in the open sinkholes.

 History: 
     Nathan Glasgow bought the land at $1.25 per 
acre before Missouri became a state in 1821.  He 
quarried stone from a flanking bluff and used it to 
build a low dam across the upstream end of the 
natural bridge, thus enhancing the power of the 
water to operate a gristmill.  A succession of mills 
including the first paper mill west of the Missis-
sippi River were established at the site in 1834.Mc-
Conathy’s whiskey distillery, 1847 lasted until the 
Civil War.  It was rebuilt but fell into ruin after a 
1907 law when Boone County decided to ban alco-
hol.  In the late nineteenth century it served the area 
with a general store and a post office.  A blacksmith 
shop, store, several homes and roads completed the 
once-thriving community of Pierpont (French for 
rock bridge).                        
     Although privately owned, the area was semi-
public for more than a century. The rock bridge, 
with its natural wonders and cool air, became 
a gathering place for the country folk in the sur-
rounding vicinity.  Plays, political rallies, dances 
and family gatherings attracted people to the area.  
Jess and Mary Calkins bought it and 860 acres in 
1922 and opened a “gay modern amusement park” 
says Columbia Evening Missourian July 23, 1922.  
It offered a “merry-go-round, doll rocks, popcorn, 
and fairy floss candy machines with a dance floor”.  
When their daughter Namoi married Columbian 
Dennis Ingrum the couple received the Rock Bridge 
and 320 acres as a wedding gift.  Rock Bridge and 
Devil’s Ice Box have always been a classroom for 
university geology classes.   Dennis Ingrum agreed 
to sell his land at modest price for a state park.     
     In 1961, tragedy struck a Columbia family re-
sulting in a community movement to preserve the 
area permanently for public use. Nine-year-old 
Carol Stoerker, daughter of a University of Mis-
souri professor, was struck by a car and killed. In 
her memory, her father wanted to establish a park 
where children could run and play in safety. In 

1967, the area was established as a state park. The 
“Memorial” portion for the title is representative of 
the tragedy.

As a State Park:
     Visitors in the park will notice many sinkholes, 
caves, underground streams and small springs all 
characteristic of topography known as karst. The 
Devil's Icebox Boardwalk leads visitors over the 
rock bridge, to Devil’s Icebox, by a sinkhole, past 
Connor’s Spring and back through the 125 foot-
long natural tunnel. The Devil’s Icebox is a dou-
ble sinkhole that offers a view of the underground 
stream and cool, refreshing air, which explains 
the name. Connor’s Cave, downstream, can be 
explored on your own.  Devil’s Icebox Cave, up-
stream, is closed this season because of concerns 
with the White Nose Syndrome bat disease.
     Today, visitors can explore the natural won-
ders of the park along hiking, bicycling and eques-
trian trails. Gans Creek Wild Area is also part of 
the park. Rock Bridge Memorial State Park has 
become an island of green in a sea of Columbia 
urbanization, and a welcome reminder of what this 
northern Ozark Border area once was. For more 
information, call 573-449-7402 or 800-334-6946. 
The website is http://www.mostateparks.com/
events/park/rockbridge-memorial-state-park.
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  Missouri's Fascinating Rock Art
    by Dr. Carol Diaz-Granados

      Chapter  8
  ARCHAEOLOGY

       Missouri is not only the "Cave State," but it 
could also be called the "Rock Art State!"  There 
are over 160 rock art sites in Missouri and new sites 
are being discovered every year. Along with rock 
art being found in caves and rock shelters (protect-
ed environments!), petroglyphs (rock carvings)and 
pictographs (rock paintings) are also found out in 
the open on boulders, in glades, on bluff tops, bluff 
facades, and rock outcrops surrounding springs.                                                                             
        I have recorded rock art on the ceilings of rock 
shelters -- some very interesting images. Much de-
pends on someone out there looking for rock art 
sites. As a colleague quips, "We don't find what 
we're not looking for!"  Sometimes it is difficult to 
recognize petroglyphs in sandy dolomite. It may 
have been carved deeply at one time, but now is 
weather-worn and difficult to make out -- unless 
you catch it as the sun is setting!  A setting sun can 
cast shadows that make the petroglyphs "pop out" 
-- even those that have been worn down over the 
centuries.   

     Such an incident took place at Fort Leonard 
Wood when a couple archaeologists and a natural-
ist were standing on a bluff top above the river.  
The archaeologist said, "This would be a great 
place for a petroglyph!" The naturalist looked 
down and asked, "What's that?"  Sure enough, with 
the sun at an angle, a large expanse of petroglyphs 
"popped out" and those present were all amazed!                   
Unfortunately, most of Missouri's rock art sites are 
on private properties. One needs permission from 
the landowner to survey those sites. However, if 
a person is wanting to get an idea of what ancient 
American Indian petroglyphs look like, they can 
go to one of the two petroglyph sites managed by 
the Missouri Department of Natural Resources.
      These sites are the Washington State Park 
petroglyph site in Washington County just south of 
DeSoto (and north of Potosi).  The other is in Adair 
County at the Thousand Hills State Park petro-
glyph site. That major site is covered by a circular 
building that was built to protect the glyphs. Before 
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you go there, check with the park superintendent to 
make sure the building is open.  
     The rock art imagery is fascinating and includes 
human, animal, or bird forms, singular symbols, 
small groups of symbols, or abstract designs, and 
some panels are loaded with complex imagery. We 
believe that if the imagery is complex and full of 
identifiable artifacts, it can actually be interpreted 
through the ethnographic record and American 
Indian oral traditions. We know that most Ameri-
can Indians believed in a basic three part cosmos 
-- that is, upper, middle, and lower worlds. Often 
the imagery observed in the rock art "describes" 
these levels of the cosmos. That is, birds (for upper 
world), deer/wapiti (for middle or this world), and 
serpents (for the lower world).   
       Our latest book is about a cave on private 
property in eastern Missouri.  The cave is loaded 
with complex imagery.  It is called "Picture Cave."  
We just completed the book on Picture Cave af-
ter nine years of work, plus almost 20 years of re-

search at the cave. The book includes many color 
photos of the pictographs (red and black), and con-
tains chapters in which the symbols and imagery 
are explained.   Another chapter is about the pig-
ment analysis, while still other chapters recorded 
the thoughts and stories of Osage Indians who vis-
ited the cave.  The three books published to date on 
Missouri rock art include:
1. The Petroglyphs and Pictographs of Missouri 
(2000),  Diaz-Granados, Carol and James R. Dun-
can, University of Alabama Press.
2. The Rock-Art of Eastern North America: Cap-
turing Images and Insight (2004), Diaz-Granados, 
Carol and James R. Duncan, editors, University of 
Alabama Press.
3. Picture Cave: Unraveling the Mysteries of the 
Mississippian Cosmos (2015).   Diaz-Granados, 
Carol, James R. Duncan, and F. Kent Reilly, III, 
editors, University of Texas Press, Austin.  (avail-
able in mid-June 2015)

Linda Schele Series in Maya and Pre-Columbian Studies
  Hardcover: 360 pages     Publisher: University of Texas Press 
 Available Summer 2015 online from:
 http://utpress.utexas.edu/index.php/books/diaz-granados-picture-cave 
 And: www.amazon.com

 Product Dimensions: 
      8.5 x 1.2 x 11 inches
 Shipping Weight: 
      3.9 pounds

 ISBN-10: 0292761333
 ISBN-13: 978-0292761339

Edited by Carol Diaz-Granados, James R.  
Duncan and F. Kent Reilly III
One of the mysteries of American Indian ethnography has been the
relation of the Mississippian mound-building cultures to tribes 
surviving white settlement into today. This book of essays and stud-
ies brings together American Indian art and iconography experts, 
artists, Osage Indian elders, a museum curator, a folklorist, and a 
cave archeologist to consider the images and contents of a well-
decorated Missouri cave and to examine this relationship. 

This work marries the detail of science to the flights of sacred 
imagination and art, including the insights of a still vibrant Native 
culture to plausibly place the pieces of Picture Cave into an accu-
rate and meaningful context of prehistoric people on the land.
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        C.A.I.R.N.
 Cave Archaeology Investigation and Research Network 
     by Craig Williams

      Often viewed as romanticized artifact hunting, 
archaeology is in fact the study of material remains 
made by humans whether historic or prehistoric in 
origin. Material remains (or artifacts) are defined 
as anything produced by humans and can be any-
thing from a tool to an automobile. Even a bridge 
or building can be considered an archaeological 
feature or non-movable object/artifact. Artifacts 
are differentiated in categories of either prehistoric 
(prior to written record) to historic (post written 
record). The historic meaning applies to anything 
fifty years or older. Artifacts are sometimes found 
in association with other artifacts in what is called 
an archaeological site. What constitutes an ar-
chaeological site may vary from state to state, but 
typically depends on the site. The archaeological 
site yields information regarding what the site was 
used for.                                                                                   

       In caves, archaeologists are faced with any-
thing from prehistoric or historic seasonal camps 
(mostly in the cave entrance), procurement of re-
sources, ceremonial purposes such as rite of pas-
sage, or simply cold storage such as an historic 
lagering cellar. Theses particular cave sites are the 
focus for Cave Archaeology Investigation and Re-
search Network (C.A.I.R.N.).
     Cave Archaeology Investigation and Research 
Network (C.A.I.R.N.) was founded in 2008 as a 
501 (c) (3) nonprofit organization based out of St. 
Louis, Missouri. C.A.I.R.N.'s objective is to help 
identify, document, and record archaeological sites 
in caves and provide support for other archae-
ologists researching caves. Caves are often over-
looked regarding potential archaeological findings. 
One reason may be that cavers are unaware of what 
to look in regards for recognition of archaeological 

sites C.A.I.R.N. has record-
ed, the challenges involved, 
and how an archaeological 
site is managed.

What is C.A.I.R.N.?
     C.A.I.R.N. is a small 
team of researchers made 
up of archaeologists, a fo-
rensic anthropologist, a bi-
ologist, a geologist, a his-
torian, photographers, an 
underwater archaeologist, 

Members checking an entrance 
way for digging or looting at 
Dragway Cave in Christian 
County. (C.A.I.R.N. photo)
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and several artists.  Rarely do we excavate in caves 
unless requested by an agency, since there may be 
impact on the cave that could affect the archaeo-
logical site.
        C.A.I.R.N. does not collect or curate artifacts, 
but records all artifacts and features in place and 
leaves for monitoring or for future researchers. In-
formation is shared with the caver or the agency 
managing the cave in order to monitoring changes 
whether environmental or looting.

          

    Since 2008 C.A.I.R.N. has worked alongside 
cavers and visited a variety of prehistoric and his-
toric sites within caves. A few site types provide 
examples of what is considered archaeological. 
The biggest challenge for any archaeologist is what 
is not there - what has walked out of the cave by 
hands of either curious seekers or looters. Diagnos-
tic artifacts, such as projectile points, lithic tools, 
prehistoric ceramics, and even historic bottles, are 
often sought by collectors for their monetary or 
aesthetic value. The problem for the archaeologist 
is once the artifact is removed from the site, infor-
mation as a whole is left incomplete.
      Recent laws under the National Historic Pres-
ervation Act prohibit collection of artifacts on Fed-
eral agency land (i.e. Forest Service, Park Service, 
State Parks, etc.) and violators will be prosecuted. 
However, collection on private property is legal.  In 
the past, C.A.I.R.N. has been fortunate with land-
owners showing locations of their findings from 
caves. We discourage digging in private caves by 
landowners as this could damage the site if prop-
er documentation methods are not used and may 
cause destruction to site context, including burials. 
Burials must be reported when found by archae-
ologists. The burials will first be examined by a 

coroner to determine cause of death and whether 
prehistoric or historic. Prehistoric burials need to 
be treated with respect and left undisturbed as Na-
tive American tribes may have affiliation. Cavers 
must be able to understand that not everything is 
removed from caves by archaeologists.

Pit Caves or Sinkholes
       Cavers often discover or dig into pit entrance 
caves that indicate a once horizontal entrance by 
evidence of animal activity such as bear (i.e. bear 
prints or bear beds) or cougar tracks. In this situ-
ation, cavers are advised to pay close attention to 
the cave floors and surrounding walls as prehistor-
ic or historic people may also have used the cave. 
Artifacts encountered could be anything from pre-
historic tools (i.e. projectile points or knives, ce-
ramics, perishables such as arrows or basketry, or 
torch fragments) to historic artifacts (automobile or 
wagon parts, brick, can or bottles). There are also 
archaeological features to look for such as prehis-
toric footprints or handprints in mud, effigies made 
in mud, campfire hearths, and rock art. If archaeo-
logical evidence is discovered, cavers are advised 
to tread lightly as there may be an entire passage of 
prehistoric or historic activity untouched for cen-
turies. Cavers should also consider alerting an ar-
chaeologist for further investigation.
      Pit caves also provide catchments for prehis-
toric or historic activities as well. Artifacts either 
wash or are deliberately placed into pits and can be 
overlooked or dismissed during cave survey. Some 
of what cavers might find in pits maybe ceremonial 

  Two projectile points and a large biface fragment (pos-
sibly a knife) found in a cave entrance. (Schoenewies)

    This photo shows an actual prehistoric sandal found      
     placed between rocks in a cave. (Schoenewies)
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offerings. Throughout the world, sinkholes or pits 
are often viewed as entrances to a world below or 
where ceremonial beings may dwell. The world be-
low is often a place of chaos and spiritual practitio-
ners may visit caves or holes and make ceremonial 
offerings to settle any imbalance.
        In a large pit in the Southwestern United 
States several prehistoric artifacts were found 
along a rock talus pile at a pit base. There were 
also several recent items such as coins or loaves 
of bread distributed amongst the prehistoric items. 
The archaeologists learned that these recent items 
were offerings provided to the beings in the worlds 
below. A Native American tribe recently claimed 
affiliation to the pit as a shrine.
     Rock art images could easily be mistaken for 
something geological along the cave wall or they 
could be the work of vandalism. Cavers should al-
ways remember that rock art can be complicated. 

Identification can be very difficult and it is not al-
ways obvious. Some rock art images are easy to 
discern, but others are not. Rock art is defined as 
"decoration" on objects whether rocks or cave 
walls (Diaz-Granados, et al). There are different 
types of images, such as petroglyphs, pecked into 
or carved onto rock; and pictographs, which are 
painted images. Cavers need to make note as of-
ten these images are not always standard and can 
be easily dismissed as something a bored caver or 
child recently scratched on the wall. Some rock art 
panels will associated artifacts present at the base 
or nearby. The artifacts may include items used in 

creating the image whether a brush or stone tool 
for carving the image. Rock art may not only be 
found along cave walls, but on or around boulders, 
beneath a cave shelf, and sometimes near cave for-
mations. Cavers should never underestimate the 
potential for rock art due to a difficult crawl, nar-
row passage, or awkward climb. Cave conditions 
may have been different at the time or the location 
could have been specifically chosen due to ritual 
purposes.
       Historic writing and symbols are also im-
portant to document in caves.  Typically historic 
writing is covered by recent names, sayings, or ob-
scenities in spray paint. However, a caves' history 
could have included sanctuary to religious figures, 
outlaws, civil war soldiers, pirates, slaves, or even 
historic leaders. The difficulty for the archaeologist 
is proof of such happenings. Writing styles or his-
torical documents may provide such evidence. The 
know rate of geological processes in a caves such 
as calcite growth over a hundred year old name or 
date may support the argument of authenticity.

        

Architecture
     Caves may also have served as a means for 
business venture or stage requiring modification of 
cave passages.  The caves may have been modified 
for tour purposes, mining, beer lagering, church, or 
even a dance hall gathering.  Sometimes modifica-
tion implores the need for additional architecture 
such as masonry walls or brick archways.   For 
example, the cold temperatures in a number of 
St. Louis City caves were utilized during the mid-
1800's for beer lagering. During the 19th century, a 
wave of German immigrants entered America 

An arrow shoved between rocks in a breakdown mound.  
Was it part of a shrine, we’re not certain.(Schoenwies)

A “Prehistoric image carved along cave wall in Missouri 
Cave.”  The image, according to Diaz-Granados is the 
underwater spirit or underwater panther. (Schoenwies)
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which caused an influx of German brewers into St. 

Louis (Intagliata, S. 1986) Caves were seen as nat-
ural refrigeration and modified into lagering cel-
lars by German brewers.  The underground storage 
provided a natural insulation where brewers would 
place ten to fifteen-barrel casks on skids in caves.  
After mechanical refrigeration was introduced, 
caves were no longer needed as cold storage and 
later served as entertainment venues such as pro-
hibition hideaways, theaters, or even tour caves. 
Masonry walls, brick lined passages, metal spiral 
staircases, and brick archways in these caves can 
provide a wealth of information on the architec-
tural history of the cave.  Architecture is also a part 
of the archaeological reconnaissance as particular 
styles of windows, roofs, buildings, barns, and 
bridges provide information on specific historic 

styles and types with time frames.  The same goes 
for caves as the historic architecture may yield im-
portant information on use of the cave within a par-
ticular time period and may help prevent the cave 
from being demolished.

Landscape/Caves in Association 
with Prehistoric Mounds
     Prehistoric earthen mounds dot the landscape 
of the Midwest.  Several mounds in the St. Louis, 
Missouri, region have been reported adjacent to or 
above caves or sinkholes.  The question we ask is 
could these mounds be representing deeper cosmo-
logical connections to the Lower World through 
their proximity to caves?  Present day North St. 
Louis, Missouri, sits upon what was once a great 
mound group.  Historically, travelers and locals 
were well aware of the mound group of St. Louis.  
St. Louis was even known as "Mound City" up un-
til the 20th century.  A total of twenty-seven arti-
ficial earthen mounds were noted during a survey 
of North St. Louis in 1819 (Pool 1992).  Only one 
mound known as "Big Mound" was given attention 
before and during its destruction.  
       In spring of 1869, "Big Mound" was tak-
en down.  Photographers captured images of the 
mound as destruction ensued.  Light attention was 
given to a pair of burials, one male and one female, 
discovered within three feet below the top of the 
mound.  Elaborate grave goods accompanied these 
burials.  Two copper Long Nosed God masks were 
found on either side of the head of the male buri-
al, likely worn as ear plugs (William and Goggin 
1956).
       Aside from resources within the cave, the 
seemingly purposeful placement of mounds (or 
other site types for that matter) within proximity 
to caves appears to hold a more significant mean-
ing.  This pattern may not be based on chance, but 
selected in part due to specific characteristics of 
needs.  Was the location selection resource driv-
en or can it be attributed to a deeper cosmologi-
cal meaning?  Scott and Little (2003) take similar 
note of observations regarding caves under Mayan 
temples in Mesoamerica.  As pointed out by Scott, 
there is little research known to explain the place-
ment of surface architecture over or in proximity to 
caves, but there is clearly an indication that these 
features had special meaning to one another.

“Arch brick doorway in historic lagering beer cave in St. 
Louis, Missouri” - Architecture is often overlooked, but 
plays an important role in archaeology/history.  Architec-
tural styles can be time frames for certain features found 
in a cave such as particular brick work patterns. (Schoe-
newis)
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Mississippian Cosmology and Caves 
     Symbolic and iconographic representations of 
the Lower World are endemic in prehistoric Mis-
sissippian archaeology (Hamilton 1952; Phillips 
and Brown 1978; Howard 1968; Emerson 1989).  
Thomas Emerson (1989) suggests Mississip-
pian Cahokia attained a level of complex politi-
cal and social organization, religious beliefs, and 
horticultural practices similar to the sixteenth and 
seventeenth century chiefdoms of the Southeast-
ern United States.  Charles Hudson analyzed the 
Southeastern Native American religious belief sys-
tem, which according to (Emerson 1989), can be 
readily compared to the Mississippian belief sys-
tem.
         Several motifs known to Mississippian ico-
nography appear to represent the dualism of the 
Upper World and Lower World.  These are the 
Long Nosed God and Underwater Spirit motifs.  
They have been reported in both the cave setting 
of the Lower World and the raised earthen mound 
setting of the Upper World. 
         According to (Hudson 1976), the Southeastern 
Native American group lived between two worlds, 
which consisted of the Upper World and Lower 
World.  These two worlds were in opposition to 
one another, which occasionally left humans in the 
midst of a "cosmic conflict". When caught in "cos-
mic conflict", ritual specialists enlisted help from 
the opposing world, to restore the balance between 
the two (Hudson 1976).
      In these myths, Lower World monsters fre-
quent this world from rivers, lakes, waterfalls, and 
mountain caves, which according to the Southeast-
ern Native American beliefs, are all entrances in 
the Lower World (Hudson1976).  Before a person 
can enter, they must first fast, go to water, and have 
a Lower World person guide them (Hudson1976).  
The Lower World is supposedly reached by trails 
from mountain streams to the head of the springs, 
which is the doorway to the Under World. 
      Mississippian rulers embodied the power and 
sanctity of the Upper World, and were looked upon 
as gods.  Their ceremonial structures were specifi-
cally erected atop platform mounds, while their re-
mains interred in the heart of mound. In the case of 
a mound site near Chesterfield, Missouri, Ramey 
Incised Wares were found at the excavated village 

site located directly adjacent to the mound. Men-
tioned earlier, Ramey Incised Ware, representing 
symbolism of the three worlds, are associated with 
elite use, and therefore must have been associated 
with figure(s) of prestige, whom exerted authority 
over the village.  The mound, which justified this 
ruling entity and symbolized one aspect of the Up-
per World, may have served as a final resting place 
for the sacred authority figure(s). 
     If the Lower World was paramount to prehis-
toric people in motifs and stories, then we can as-
sume that entrances to the Lower World, such as 
caves, were considered sacred in some form.  If 
this is the case, can we not assume that caves in 
contiguity with prehistoric mounds were consid-
ered in settlement planning?  The intersection of 
a cave and raised earthen mound could physically 
embody all three worlds in a single location.  The 
mounded collection of earth rises from the ground, 
representing the Upper World.  This World, where 
humans dwell, sits amid the mounded Upper World 
and the Lower World below. Lastly, the cave be-
neath the ground where humans reside plunges in 
to the Lower World.
     A similar example of planned construction is 
found at the BBB Motor Site, which is a small Mis-
sissippian site within the Cahokian mound center.  
According to Thomas Emerson the dualistic spatial 
organization of the BBB Motor Site, enhanced by 
its physical separation from the surrounding terrain, 
is interpreted as having been carefully planned.  
Emerson proposes that the spatial orientation of the 
BBB Motor Site may represent the organization of 
the Mississippian worldview in a microcosm with 
the surrounding landscape (Emerson1989).
     According to Garcia-Zambrano, Mesoamerican 
prehistoric and historic people were determined to 
find a site for settlement with carefully prescribed 
characteristics that were dictated by the premises 
of a unique cosmological vision.  All Mesoamerica 
cultures would pick a geographical setting in ear-
nest to comply with their religious beliefs.  Essen-
tially, Mesoamericans searched for an environment 
with specific characteristics that compromised sev-
eral symbolic levels  The finding of such a site pre-
cluded all rituals of foundation.  Boundaries were 
marked between the human or urban landscape and 
the natural world presided over by the deities.  The 
human-set boundaries then constituted the delimit-
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ing, but unifying line between the Lower World 
and the sky. Groups of building had to comple-
ment, and/or emphasize this image and this func-
tion.  (Garcia-Zambrano 1988:42)
     
Conclusion
     C.A.I.R.N.'s role is to help provide a service 
for cavers, archaeologists, and the general public 
in protecting and preserving prehistoric and his-
toric sites in caves.   One of C.A.I.R.N.'s priori-
ties is education and outreach.  Cavers are a perfect 
example.  Cavers are the eyes in the caves.  They 
must be properly educated on how to spot archaeo-
logical evidence and monitor sites in caves, oth-
erwise sites may be threatened, disturbed, or de-
stroyed by human activity. C.A.I.R.N. observes 
and documents information only, leaving features 
and artifacts in place for cavers to monitor and fu-
ture archaeologists to study.  Archaeological sites 
require a datum or central point to where all ar-
tifacts and features are mapped.  C.A.I.R.N. uses 
an existing cave datum assigned by cave surveyors 
for the archaeological site datum.  This enables the 
caver monitoring the cave to easily locate the ar-
chaeological site.
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It is impossible to say who the first human caver in 
Missouri was -- some nameless Native American 
who ventured underground chasing food, or merely 
curious, or seeking some resource, like chert ideal 
for implements. 
      Needless to say, caves contain resources: shel-
ter, clear water, clay for pots, and the awe-contain-
ing silences that inspired and then invoked ritual. A 
source of cooling for food preservation, for storage, 
for white settlers to seek out the same things as the 
original inhabitants, and add to the uses: for saving 
ice, lagering beer, making gunpowder, mining gua-
no, for dances and moonshining, for Prohibition 
and secret societies -- Neolithic air-conditioning 
which caused some to use them as hospitals, and 
rest cures and attributing magical properties to the 
mud and the water. 
      The first cave “scientists” were likely the chil-
dren-- the Sam Clemens of the state who stole away 
to the caves where the adults were loath to go and 
tried to figure out how caves came to be. Dr. Joseph 
McDowell, who hung his dead daughter, copper 
encased in alcohol, in McDougal’s Cave in the late 
1840s to find out what effect the cave would have 
on her corpse has to be noted as the first “cave ex-
periment” in the Cave State. In 1853, with the for-
mation of the Missouri Geological Survey, caves 

were duly noted as geological surveyors made their 
rounds on the heels and sometimes being the same 
person as the land surveyor. 
        Biologists from back east led the way in not-
ing Missouri’s strange cave life. Ruth Hoppin, who 
reported on both Troglichthys rosae and Cambarus 
setosus, both type localities in the town of Sarcox-
ie, plied her trade during a “rest cure” in the 1870s 
and 1880s. At this same time, Luella Agnes Owen, 
accompanied by her young teen nephew, drove the 
Ozark back roads, visiting and reporting on the 
large springs and caves, culminating in her 1898 
book, “Cave Regions of the Ozarks and the Black 
Hills,” sharing her discoveries with the members 
of Le Société du Spéléologie in faraway France. 
        Additional national prominence came to Mis-
souri caves during this time. Mark Twain Cave 
made famous by the book The Adventures of Tom 
Sawyer, officially opened for paid tours in 1886, 
as the first show cave in Missouri, and Onondaga 
Cave followed shortly after, in time for the 1904 
World’s Fair.
        After plans for the mining of Onondaga Cave 
fell through, it was opened as a tourist destination 
for the 1904 World’s Fair in St. Louis, adding to the 
perception of Missouri as “The Cave State.” Dr. H. 
C. Diehl purchased Welch Cave, on the Current 

Hoppin                         Owen                                            Bretz                       Vineyard          
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River in 1913 as a location for an asthma sanato-
rium; in order to take advantage of the supposed 
curative properties of cave air. The hospital did 
not open until 1937. Commercialization of caves 
seemed an epidemic in the early 1900’s, with many 
of the current commercial operations commencing 
then.
    About this time as well, Gerard Fowke, an itin-
erant archeologist, did an extensive survey of 
mid-Missouri caves, conducting excavations and 
writing reports for a variety of natural history in-
stitutions. He described the cave archeological fea-
tures of central Missouri, in addition to his archeo-
logical findings. Much of this work was published 
in Bulletin 76 of the Smithsonian Institute, Bureau 
of American Ethnology, in 1922.
         Geologists and hydrologists conducted cave 
and spring studies along with their general field 
mapping; an interest in both surged in the early 
20th century. Early studies by Josiah Bridge, C. L. 
Dake, H. C. Beckman, and N. S. Hinchey added to 
the basic information on Missouri Ozarks springs 
and caves, such as flow rates and locations. Willard 
Farrar compiled this and other information into a 
set of “notes” which eventually became a partial 
catalog of the caves in the state. It was these notes 
established by Farrar (who was killed in WWII) 
that J Harlen Bretz of the University of Chicago 
consulted as he turned his studies of Missouri 
caves into the first extensive work on the subject.
       Bretz, the pipe-smoking geology professor of-
ten photographed underground with his collie, Lar-
ry, has long been considered the father of Missouri, 
and to some, modern speleology. What made Bretz 
different from most previous cave geologists is that 
he and his students actually went underground to 
look at the caves, and deduce from them the pro-
cess by which they were formed. His first trips to 

Missouri in the late 30s and early 40s preceded the 
publication in 1942 Of Vadose and Phreatic Fea-
tures of Limestone Caverns, and included mention 
of them. 
       In the late 1940s, Missouri State Geologist 
Edward Clark asked Bretz to do a report on the 
caves. Because Bretz “called ‘em like he saw ‘em” 
and his geologic conclusions often differed from 
the stories told by commercial operators, publica-
tion was delayed until 1956, though the manuscript 
was finished by 1954. Caves of Missouri is a 490-
page study encompassing both descriptive and 
theoretical geology. Some of Bretz’s conclusions 
have been found to be erroneous, but the book is 
still valuable for the base of information it conveys 
about the 437 caves then known to the Geologic 
Survey.
        1956 is considered to be the watershed year of 
speleology in Missouri. Although cave enthusiasts 
existed before then, the publication of Bretz’s book 
fired the imaginations of cavers across the state. 
Three of them, Frank Dahlgren, Oscar Hawksley 
and Jerry Vineyard formed a new organization 
called the Missouri Speleological Survey. They in-
tended as a major part of its mission to continue 
the mapping and cataloging efforts started by Bretz 
and his students. 
      By the 1960s, cave location and scientific re-
search in the state was in full swing. Among the 
people who contributed extensively to the ear-
ly files were Paul and Ann Johnson, Lang Brod, 
Stan Sides, Ruth and George Deike. Following in 
the 1970s, Scott House made mapping into an art 
form, often accompanied by Mick Sutton and Sue 
Hagan doing bio inventory. On the eastern side of 
the state, Tom Cravens, Leonard Butts, Jim Zoll-
weg, James Helwig and other conservation groups 
led the effort to save the caves of the upper Mera-
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mec River, as part of the successful effort to defeat 
the Meramec Dam.  
      In the 80s the focus turned back to mapping 
and cave conservation, as landowners closed more 
caves. 1981 saw the Missouri Cave Resources 
Protection Act signed into law.  In 1990, Mis-
souri recorded its 5000th cave and a year later, Dr. 
Ken Thomson, professor of geology at Southwest 
Missouri State University, consulted the MSS cave 
files, then undergoing digitalization, and found 
the names of over 1000 people who had, by map 
or report, contributed to speleology in Missouri 
in the first 35 years. The Missouri Cave and Karst 
Conservancy came into existence as an internal 
organization of the MSS, then split two years later 
to form its own 501( c ) 3 as a more effective means 
to conserve caves. Since then another generation 
has come and gone, adding their names and ac-
complishments to the study of Missouri caves. 
        In 1972, Lester B. Dill, owner of Meramec 
Caverns and Onondaga Cave endowed the Les-
ter B. Dill Award, an engraved carbide light, to be 
given for “contributions to speleology.”  The award 
is given peer to peer with nomination by mem-
bers of the Mississippi Valley Ozark Region, and 
with approval by the Lester B. Dill Award Com-
mittee, based on accomplishment as noted in let-
ters of recommendation. When the endowment 
ran out the MVOR took over funding the award 
that is called for every year, but given only when a 
deserving candidate comes forth.
         Since then, the award has been given 33 times, 
to 30 individuals and 3 caving couples. The award 
is ongoing.
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1)
Jerry	  Vineyard

1972
M

issouri	  Springs	  Study,	  Co-‐founder	  of	  M
SS.	  Set	  up	  cave	  catalog.	  D

evil's	  W
ell	  exploration

2)
Tom

	  A
ley

1973
Springs	  studies.	  D

ye	  tracing	  field	  w
ork	  and	  publications.	  O

zark	  U
nderground	  Laboratory

3)
Ken	  Thom

son
1974

G
eologic	  studies	  in	  SW

	  M
O

.	  M
any	  fine	  cave	  m

aps.

4)
Joe	  W

alsh
1975

Exploration	  and	  m
apping	  of	  M

yster	  and	  Rim
stone	  River	  caves	  in	  Perry	  Co.	  M

O
.

5)
Tex	  Yokum

1976
M

eram
ec	  Park	  Caves.	  D

iscovery	  and	  m
apping	  of	  Berom

e	  M
oore	  Cave	  system

	  in	  Perry	  Co.	  M
O

.

6)
John	  Schw

artz
1977

Exploration	  and	  m
apping	  in	  D

ent	  and	  Perry	  counties.

7)
Earl	  Biffle

1978
O

rganizer	  and	  first	  president/treasurer	  of	  the	  M
VO

R.

8)
A
l	  Q

uam
en

1979
Perry	  County	  exploration	  and	  establishing	  good	  land	  ow

ner	  relations.

9)
D

w
ight	  W

eaver
1980

Cave	  historian	  and	  researcher,	  A
uthor	  of	  several	  cave	  books	  in	  M

O
.	  A

uthority	  on	  com
m

ercial	  caves

10)
Jim

	  H
uckins

1981
O

utstanding	  cave	  photographer.

11)
G

ene	  and	  Treva	  G
ardner

1981
Investigational	  study	  of	  the	  biological	  diversity	  of	  Forest	  Service	  caves.

12)
M

ark	  O
liver

1982
Perry	  County	  cave	  studies	  including	  M

iesner	  and	  Crevice.

13)
G

ary	  and	  A
lberta	  Zum

w
alt

1983
Lake	  of	  the	  O

zark	  cave	  studies.	  Editors	  of	  the	  M
SS	  LIA

SO
N

.

14)
Pam

	  and	  Jerry	  Saberton
1984

Perry	  County	  cave	  studies.

15)
Robert	  Taylor

1985
M

apping	  in	  A
rkansas	  and	  M

issouri

16)
Sandy	  Trem

bley
1986

Berom
e	  M

oore	  Project	  D
irector	  .	  Scout	  and	  youth	  group	  education

17)
D

on	  Rim
bach

1988
O

zark	  springs	  studies.	  W
ork	  to	  stop	  the	  M

eram
ec	  D

am
.

18)
D

avid	  N
eff

1990
Service	  to	  M

SS,	  cave	  publishing,	  contributions	  to	  speleology.

19)
Philip	  M

oss
1992

Exploration	  of	  the	  Perry	  County	  sinkhole	  plain.	  Illinois	  cave	  study.

20)
Paul	  M

ills
1993

M
VO

R	  Treasurer

21)
Jonathan	  Beard

1995
Contributions	  to	  m

apping	  in	  SW
	  M

O
;	  cave	  conservation	  technology,	  cave	  editor/w

riter.

22)
Jim

	  Sherrell
1996

Explorations	  in	  Perry	  and	  O
regon	  Counties

23)
D

on	  Toole
1998

Founding	  and	  shepherding	  M
issouri	  Caves	  and	  Karst	  Conservancy.

24)
Jane	  Fisher

2002
Contributions	  to	  hospitality	  and	  fellow

ship	  in	  the	  region,	  am
bassador	  to	  non-‐cavers.	  

25)
Law

rence	  Ireland
2004

W
ork	  in	  cave	  biology,	  cooperation	  w

ith	  M
D

C	  recording	  biodiversity	  and	  bioinventory.	  

26)
D

onald	  D
unham

2006
Berom

e	  M
oore	  Project	  D

irector,	  m
apping,	  Editor	  num

erous	  M
VO

R	  guidebooks	  and	  other	  publications

27)
Earl	  H

ancock
2008

Cave	  radio	  and	  	  num
erous	  contributions	  to	  speleology

28)
Jo	  Schaper

2009
N

um
erous	  contributions	  to	  speleology,	  spring	  studies,	  conservation,	  com

m
unications

29)
A
licia	  W

allace
2010

W
ork	  w

ith	  M
CKC	  and	  the	  Cave	  State	  Plates

30)
Ben	  M

iller
2012

Cave	  M
apping	  and	  H

ydrology	  w
ork	  in	  the	  region

31)
Tony	  Schm

itt
2014

Caving	  m
apping,	  CRF	  w

ork,	  dedication	  to	  caving.

32)
Bryan	  M

cA
llister

2014
Cave	  m

apping	  and	  cave	  art.

33)	  
Bill	  H

eim
2015

M
apping	  in	  SW

	  M
issouri,	  service	  to	  M

CKC	  and	  m
ore.	  

Thanks	  to	  Joe	  W
alsh	  for	  providing	  the	  list	  of	  of	  Lester	  B.	  D

ill	  aw
ard	  recipients.

Lester	  D
ill	  A

w
ards	  -‐	  1972	  to	  2015

Lester B. D
ill
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        NSS Geology Field Trip
                        by Jeffery Crews, Mo. DNR Geologist 

 Missouri has rich carbonate deposits that display 
a wide variety of kart features. Much of the Ozarks 
is underlain by thick deposits of dolomite that are 
susceptible to development of losing streams, sink-
holes, springs and caves. In particular the Salem 
Plateau, where the 2015 NSS Convention is held, 
has the largest extent of the karst regions found in 
Missouri.
     The majority of rocks exposed throughout the 
Salem Plateau field trip are made of Ordovician 
dolomites and sandstones.  While there is subtle 
deformation from local techtonic movements with-
in these rocks, these units have a distinct lithology 
derived from a specific depositional environment 
and alteration texture derived during diagenetic 
processes such as dolomitization, geothermal al-
teration and sulfide ore deposition.  Each process 
has had an influence on permeability and karst de-
velopment within the Salem Plateau.
     While on the trip there will be an overview of 
Missouri Geology, local large karst systems, and 
dye tracing.  Stops will include visits to road cuts 

of the Ordovician formations that make up the ma-
jority of the Salem Plateau and a discussion of each 
unit’s role in karst systems of Missouri.  Several 
visits will be made to specific karst features that 
make up the unique karst systems of Missouri.
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  2015 NSS Convention Route 66  
          Fieldtrip & Auto Tour
               Led by Richard Orr NSS 16686 

            Proposed Buckhorn, Mo. To St. James, Mo. 43 miles 10:00 AM to 3:00PM

     The part of historic Rt.66 that passes through the 
rugged karst Ozark landscape of Phelps and Pu-
laski County has numerous sites that have served 
as attraction for tourists who have travelled across 
Missouri since the mother road was established in 
1926. This field trip is designed to visit sights or 
historic, geologic, and speleo interest. Many of the 
sights that were popular with early Rt. 66 tourists 
on this route were so because the unique landforms 
were of karst origin in the soluble limestone of the 
Ozark uplift.

-Waynesville
- Roubidoux Spring
-Pikes Peak (Roubidoux, Kraft, Indian) Cave en-    
    rance
-Mouth of Roubidoux Creek
-Ft Leonard Wood
-Miller Cave
-Shanghai Spring
-Devils Elbow
-Big Piney River
-Hooker Cut
-Gasozark Station
-Trail of Tears Memorial
-Pillman Cave
-Relfe Spring
-John’s Modern Cabins
-Boiling Springs/Onyx Mountain Caverns/Saltpe-
     ter Cave lookout
-Conical and Slaughter Sink
-Totem Pole Station
-Maid Rite Restaurant
-Uptown Theater

-Mule Trading Post
-St. James
-Maramec Spring (end of tour)
     http://www.visitpulaskicounty.org/rt66.asp
Below are descriptions from various public sources 
of some of the stops on the auto tour:

Miller Cave-Ft Leonard Wood 
     Miller Cave cannot have been produced by the 
ground water work in this ridge during the pres-
ent valley-cutting cycle. The wall, ceiling pockets, 
slots, and tubes possess every conceivable shape 
that solution could make in a calcareous rock.  
     Archaeologist Gerard Fowke reports that he 
sent back to the United States National Museum 
multiple artifacts. He believes, from broken hu-
man bones, that cannibalism was practiced here at 
times. The pertroglyphs on display are fascinating.
     Miller Cave is part of a cave complex in the 
bluffs above the Big Piney River, and it is one of the 
largest caves on Fort Leonard Wood. Miller Cave 
is the only cave open to the public. A trail leads 
to the main entrance, in a bluff approximately 150 
feet above the Big Piney River; two more openings 
face the river, affording a spectacular view of the 
river valley. Trail is steep but a short walk.
     Please see article Chp. 7 on Miller Cave (Show 
Caves), 

Pikes Peak Cave
     Route 17 North of Waynesville allowed in-
creased access to a large cave located at Roubidoux 
Creek. Known as Kraft Cave, Roubidoux Cave, 
and Indian Cave, in the 1950s a developer renamed 
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it Pikes Peak Cave and turned it into a tavern and 
dance hall, with other nightclub buildings outside 
the cave entrance. The business did not fare well, 
and burned in the 1960s. Please see “Indian Cave 
article in Chp 7 (Show Caves).

Devils Elbow, Missouri
     The town of Devil’s Elbow is considered to be 
one of the highlights of a tour on Missouri Route 
66.  The area is home to the Big Piney River and its 
scenic bluffs, Shelden’s Market which doubles as 
the Devil’s Elbow Post Office, The Elbow Inn Bar 
And Grill which originally opened in 1929, and 
last but not least, an old steel truss bridge across 
the river.
     The town’s picturesque setting has led film pro-
ducers from around the world to record parts of their 
movies and TV shows in the area.  Upon viewing 
the guest registry at Shelden’s Market, one will dis-
cover that many of the visitors are from overseas.  
Although Devil’s Elbow is a sleepy Ozark town, 
the fame of Route 66 and its scenery attract visi-
tors from worldwide.  The visitor to Devil’s Elbow 
will also notice others slowly driving across the old 
steel truss bridge taking both still and moving pic-
tures, no matter the time of day or week.  The view 
of 200 foot tall bluffs of Gasconade dolomite vis-
ible from the bridge was once described as being 
one of the "seven scenic wonders of Missouri" in 
literature from the Missouri Planning Commission.

Hooker Cut, Hooker, Missouri
      Just east of the community of Devil's Elbow 
there is a large gash cut into the earth popularly 
referred to as the “Hooker Cut.”
     This feature was blasted out in the process of 
widening and straightening Route 66 in the area in 
the 1940s. During that time, there was a great deal 
of traffic to and from nearby Fort Leonard Wood, 
and the twisting road that passed through Devil's 
Elbow proper was deemed inadequate.
The amount of earth moved to create the cut was 
enormous for that time, and sufficent pride was 
taken in it that postcards were produced depicting 
it as something of a wonder.

Pillman Cave 
      Near the top of a bluff of Gasconade dolo-
mite, close to the confluence of Spring Creek and 

Big Piney River is a small cave with an entrance 
about 20 feet in diameter. A winding passage can 
be followed into the hill for about 250 feet where 
it is choked with blocks of Roubidoux sandstone. 
There is no flowstone. The cave is in the Gascon-
ade formation. Pillman Cave is also known as 
Spring Creek Cave.
From (Bretz, 2012,Caves of Missouri p. 417)

Onyx Mountain Caverns/Slaughter Sink/Coni-
cal Sink
     This cave and the sinkholes are featured in 
the NSS Guidebook. Onyx Mountain Caverns is 
in Chapter 7-Old Show Caves. These sinkholes, 
Slaughter and Conical, are discussed further in this 
chapter.

     
Larry Baggett's Trail of Tears Memorial 
     Larry Baggett [who passed away in 2003] was 
one of those interesting old guys you hear about 
but rarely get to meet. His brand of folk art is, I 
think, the sort of dementia concretia that only an 
Ozark shaman like Larry could have come up with.
His self-portrait sculpture sits next to the entrance 
to his property along old Route 66, offering a 
friendly wave to passers-by. The entrance reads 
"TRAIL OF TEARS." There's a sculpture illustrat-
ing some folk tale he told us about a deformed boy 
and the white buffalo he had as a pet. A wishing 
well he'd built out features a man pouring water 
out of his pitcher via a pipe connected to the spring 
that once fed the swimming pool at the late, great 
Stonydell Resort.

Maramec Spring Park
     Maramec Spring Park is one of the most beauti-
ful spots to be found in Missouri. The park con-
tains the fifth largest spring in the state. An aver-
age of 100 million gallons of water flows from the 
Spring daily. Maramec Spring Park contains 1,860 
acres of forest and fields. The 200 acre public use 
area of the park provides many amenities and ac-
tivities for visitors such as a cafe, store, camping, 
wildlife viewing, fish feeding, picnicking, shelters, 
playgrounds and fishing. The Meramec River, a 
clear calm Ozark stream, flows through the park 
providing excellent fishing.
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      Picture of “Hooker cut” from an old Post Card

     Located between Route 66 icons John’s Modern 
Cabins (Phelps County) and Munger Moss Motel 
(Laclede County), Pulaski County, Missouri, has 
more than its fair share of Mother Road landmarks.
     No other highway in the history of the United 
States is as celebrated as Route 66. It is a throw-
back to a simpler time, when the idea of extended 
traveling was still a novelty. If you’re traveling the 
300 miles of the Mother Road that spans ten coun-
ties in Missouri, it means tearing a page out of his-
tory as you travel through quaint towns that pro-
vide glimpses to, and even memories of, a younger 
America.
      The stretch of Route 66 that winds through 
Pulaski County is lush with brilliant scenery and 
breathtaking landscapes. Rivers cut through lime-
stone and dolomite rock leaving dramatic bluffs 
and fertile valleys. The 200 foot tall bluffs visible 
in the Devils Elbow area were once described as 
being one of the “seven scenic wonders of Mis-
souri” in literature from the Missouri Planning 
Commission. Jack D. Rittenhouse described one 
of Pulaski County’s segments as “one of the most 
beautiful sections of the Ozarks” in his Guide Book 
To Highway 66. The tour will captivate travelers 
as they twist along the 30+ miles of historic road 
in our area.
      The highway through Pulaski County holds 
particular appeal for modern-day travelers, with its 
blend of historic landmarks and natural preserva-
tion. Scenic overlooks and rivers are interspersed 
with historic buildings. Still visible is the historic 
Hooker Church and Graveyard, which dates back 
to the late 1800s. As you travel through Hooker 
Cut, take in the popular postcard landscape that 
was once rumored to be the deepest road cut in 

America. Rittenhouse described it as “an engineer-
ing triumph and truly a joy to the traveler”.
 

     Travel through the beautiful hamlet of Devils 
Elbow, which was bypassed in the 1940’s when 
Highway 66 was realigned, and find out why lum-
berjacks cried in frustration at a large boulder 
lodged in the sharpest bend in the Big Piney River. 
They reasoned the boulder could only have been 
put there by the devil. Many landmarks of the once 
popular fishing & canoeing resort community still 
stand. Today’s visitors can still cross the Big Pin-
ey River on the original 1923 Devils Elbow truss 
bridge, sign the visitor register at Shelden’s Market 
& Post Office, or bend your Elbow at the world 
famous Elbow Inn Bar & BBQ. Housed in the 
original Munger-Moss Sandwich Shop, this stop 
has been a travelers favorite for mouth watering 
barbecue since the late 1930’s. While in the Devils 
Elbow /Grandview area make sure to drive across 
the 1942 Big Piney River Bridge (an excellent ex-
ample of a concrete open spandrel arch bridge) and 
stop at the Scenic Overlook to view the picturesque 

    Hitchhikers Guide to Route 66    
             in Pulaski County
        by Laura Huffman, Pulaski County Tourism Bureau
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1941 United States Army Railroad bridge in the 
Ozark valley below. Grandview is also known for 
having some of the best 1943 curbed pavement in 
Missouri. The half curb was designed to keep autos 
on the road but, often as not, would tip them over.
     In neighboring Saint Robert, travelers can still 
have a picnic at George M. Reed Roadside Park. 
This park is the only remaining original roadside 
park on Route 66 in Missouri. Remnants of three 
of St. Robert’s Route 66 motels remain, all near the 
roadside park- Ramada Inn, built in 1959, Ranch 
Motel that was constructed in the 1940’s and DeV-
ille Motor Inn and Motel dating back to the 1960’s.
     Descending into the county seat of Waynesville, 
watch for Frog Rock overlooking Route 66. Stop 
by the Old Pulaski County Courthouse Museum, 
one of two courthouses located along Route 66 in 
Missouri and while in the neighborhood visit the 
historic Old Stagecoach Stop that has stood since 
the 1850s. Listed on the National Register of His-
toric Places, the building has served as a stage-
coach stop, private residence, post office, and Civil 
War hospital. 
           

     Also on the downtown Square is the Rigsby 
House and, next door, the building that was for-
merly Rigsby Standard Oil Station. Victory Pub, 
established in 1942, was once a popular stop for 
the thirsty traveler. Although the building is now 
just a memory many locals can tell tales of the tav-
ern as if they were there yesterday. The Roubidoux 
Bridge crosses the Roubidoux Creek, a scenic trib-
utary to the Gasconade River that was named af-
ter French explorer, fur trapper, and founder of St. 
Joseph, Missouri, Joseph Roubidoux. The stream 
is still well known for its fishing, especially trout 
fishing. The former Bell Hotel & Resort has been 
converted into a funeral home but is still easily rec-

ognizable from vintage postcards. Bell’s Sinclair 
filling station still stands as well, converted into a 
flower shop. Also in that area is Mallows Market 
and Bohannon Cafe Garage, built in 1934.
     On the western outskirts of Waynesville, in 
an area called Buckhorn by the locals, is Witmor 
Farms building. Originally a Nickerson Farms res-
taurant, this was the second location of the popu-
lar roadside eatery chain. Headquartered in Eldon, 
Missouri, I.J. Nickerson’s restaurants were a spi-
noff of Stuckey’s Pecan Shoppes. 
     Closing in on the Laclede County line, Pulas-
ki County’s Route 66 still has treasures to share. 
Spring Valley Court was established in the late 
1920’s and had four rock cabins and a rock shower 
house. The Gascozark Trading Post & Court, origi-
nally Caldwell’s Cafe, also had four cabins. Across 
the road is the abandoned Gascozark Service Sta-
tion and Cafe, built in the early 1930’s by Frank A. 
Jones. This giraffe-rock structure is a fine example 
of a style of architecture that was popular between 
1920 through 1940. Also called slab-rock, many of 
these giraffe-rock buildings, a mix of residential 
and commercial, can be seen in Waynesville.
     For even more points of interest along Pulaski 
County USA’s Route 66 segments, including turn 
by turn directions with mileage (in the style of Jack 
Rittenhouse’s 1946 “A Guide Book To Highway 
66″) historical photos and facts contact Pulaski 
County Tourism Bureau at 877-858-8787 to re-
ceive your complimentary Route 66 Historic Auto 
Tours brochure. Make sure to ask for your FREE 
Waynesville Walking Tour brochure also. 

       Old Stagecoach Stop in Waynesville (Primas)

Old Hazelgreen bridge now closed over the Gasconade
River from the Route 66 Era (Pics by Jax)
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          Hydrology Field Trip
 for the 2015 NSS Convention in Waynesville, MO.
         By Ben Miller

     The Missouri Ozarks are a spectacular place 
for those interested in karst hydrology. The local 
drainage systems are often dominated by losing 
streams which in turn are recharging springs along 
the major rivers.  The karst surrounding the con-
vention site at Waynesville is no exception to this 
characteristic with even the largest rivers having 
losing portions along their reaches.  The field trip 
will focus on three major spring basins in close 
proximity to the convention site; the Carroll Cave-
Toronto Springs basin, the Ha Ha Tonka Spring ba-
sin, and the Bennett Spring basin.  We will examine 
recharge features and characteristics of each basin, 
discuss prior research, and visit each of the major 
springs.  Below is a small description of each of 
the spring basins and some of the features the field 
trip will visit. 
 Carroll Cave-Toronto Springs Basin
     Carroll Cave, in south-eastern 
Camden County, is the second 
longest cave in Missouri at 20.17 
miles (32.4 km) surveyed length.  
The cave is a complex stream cave 
with 3 independent cave streams; 
Carroll River, Thunder River, 
and Confusion Creek. The cave 
is known for large passage size, 
great speleothem displays, bio-
logical significance, and above all 
else tremendous amounts of mud/
clay fill.  In 2002 a resurvey proj-
ect sought to completely map the 
cave system, which at that time 
was 11 miles (17.7 km) in length.  
In 2008 a study began to compli-
ment the survey by starting to de-       Bob Lerch at a portion of Toronto Springs on a cold day (Miller)

lineate a recharge area for the cave which eventu-
ally was determined to be approximately 7.1mi2 
(18.5 km2) located to the south and west of the 
cave. The results of the dye tracing study quickly 
began to illuminate complex hydrologic processes 
occurring at nearby Toronto Springs, the discharge 
point for Thunder River and Confusion Creek. The 
spring system consists of 13 distinct springs locat-
ed throughout the flood plain of Wet Glaize Creek.   
Through additional dye tracing, geochemistry, and 
water quality sampling the hydrologic behavior of 
the system was examined over the next 2.5 years.  
From this work we now know that Toronto Springs 
represents a distributary spring system where sur-
face flow systems mix with groundwater flow sys-
tems to discharge from the 13 springs via distinct 
conduits (Miller et al, 2015).
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The Ha Ha Tonka Karst Complex
     Ha Ha Tonka State Park is located near Camden-
ton, Missouri along the Niangua River arm of Lake 
of the Ozarks and preserves an abundance of cave 
and karst features representative of Salem Plateau 
karst systems. Within the park’s 3,709 acres (15.0 
km2) are 19 caves, a large second magnitude spring, 
numerous large sinkholes and some of the best ex-
posures of the regional geologic units. The park 
represents one of the few places in Missouri where 
one can view the various stages along the continu-
um of karst evolution in the Ozarks. Our trip will 
visit several of the major karst features in the park 
along with a quick side trip to the 1920’s era castle 
located atop large dolomite bluffs overlooking the 
spring branch.  If time allows we will also visit a 
recently restored recharge feature to Ha Ha Tonka 
Spring at Goodwin Sinkhole, where the Missouri 
Caves and Karst Conservancy has removed over 
1,000 tons of trash and over 1,100 tires. 
  
Bennett Spring
     Bennett Spring is located in Laclede County, 
west of Lebanon, and is the center point for Ben-
nett Spring State Park. The first magnitude spring 
is the fourth largest spring in the state with an 
average daily flow of 165 ft3/s (4.67 m3/s).  The 
spring provides flow to Spring Hollow, a major 
tributary to the Niangua River which is typically 
dry upstream of the spring. The 3,216 acre (13.0 
km2) park is a major trout fishing destination and 

 A large losing stream in the upper Wet Glaize Creek watershed, home 
to Carroll Cave and Toronto Springs. (Miller)

water from the spring is used by Mis-
souri Department of Conservation at 
the nearby fishery, also located on the 
park. The spring has been the focus of 
several research efforts to characterize 
the water quality, flow dynamics, and 
the regional groundwater hydrology of 
the system (Vandike, 1992, Owen and 
Pavlowsky, 2011). As part of these ef-
forts a recharge area of 265 mi2 (686 
km2), located largely to the south and 
east of the spring, is partially shared 
with the recharge area for two other 
springs (Vandike, 1992). Up until re-
cently no serious cave diving had oc-
curred within the spring. However in 
the past 10 years divers have pushed 

past a previous constriction in the system. This has 
led to a fairly extensive large underwater cave still 
in the process of exploration.  During our visit to 
the spring we will talk with some of the folks in-
volved in the effort to dive Bennett Spring. 
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  FORT LEONARD WOOD MUSEUMS                        
   Offer Intriguing Look at the History of Warfare

                by  Jo Schaper

     Although tens of thousands of summer travelers 
pass the I-44 turnoff for Fort Leonard Wood near 
St.  Robert, Missouri, very few people consider it a 
tourist destination. 
     The John B. Mahaffey Museums Complex on 
post may be changing that perception. "We have 
three branch museums here– the Army Engineers, 
the Chemical Corps, and the Military Police," said 
Troy Morgan, director of the U.S. Army Engineer 
Museum.  "And we have this other entity –- twelve 
historic mobilization buildings known as the Fort 
Leonard Wood Museum."
     Although no day trip can begin to emulate the 
military experience, the fact that civilian visitors 
are required to present photo ID (a valid picture 
driver's license or U.S. passport will serve), evi-
dence of car registration and insurance, and the 
potential for a search of one's vehicle before pro-
ceeding only enhances the realization that this is 
a working, secure Army post. (Small children ac-
companied by parents or guardian do not need pho-
to ID, according to the Public Affairs Office, but if 
teens have school ID, bring it.) 
     The public is welcome on post under low to 
medium national security conditions. That may 
change at any moment, of course, so being aware 
of what is going on in the world on the day you 
plan to visit is a good idea. 
     Originally, Fort Leonard Wood only had one 
museum.  The evolution of the post museums par-
allels the history of the Fort itself.
     Fort Leonard Wood was established in 1940 
under the Army Expansion Program, as the storm 
clouds of World War II gathered. The Fort was to 
be a new Engineer Replacement Training Center, 
but events of December 1941 pressed the 60,000 
plus acre reservation into service as a general in 

duction and basic training portal. Between 1941 
and 1946, over 300,000 soldiers went through ba-
sic training at “Fort Lost in the Woods.” 
     The twelve WWII-era temporary mobilization 
structures were never intended as a museum. They 
were built between December 1940 and May 1941 
and served through that war and the Korean and  

  

Chemical warfare was first put into widespread use dur-
ing WWI, with the use of chlorine, phosgene and mustard 
gases. The museum explains why chemical and biological 
weapons have not been used by conventional troops since.

Vietnam conflicts. In 1981 these buildings, on a 
25-acre wooded site, were set aside to be preserved 
as an interpreted WWII company area. 
     Morgan said when the US Army Engineer School 
was transferred to Ft. Wood in 1989, the Engineers
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brought along their own museum and artifacts, and 
assumed responsibility for the old group of build-
ings. 
     Open for inspection, and outfitted for their day 
of use are two barracks (one of WWII vintage and 
one from 1967) and one mess hall. Another day 
room interprets the history of the Fort, and the 
life and career of General Leonard Wood (see fol-
lowing article). “He was quite an excellent soldier 
and a controversial figure,” said Morgan. “Being a 
doctor, he was a bit different from the usual career 
soldier to rise to Chief of Staff. We have some of 
his uniforms, and original material, including one 
of his swords. This isn’t a ceremonial sword– it is 
one he actually used– you can see the wear on the 
handle,” he said. 
     Other barracks contain more Fort artifacts, in-
cluding those associated with the post’s function as 
a German and Italian prisoner of war camp from 
1943 to 1946.
      When the Army Engineer School came from 
Fort Belvoir, they brought the Engineer Museum 
with them.  This was also the case with the Mili-
tary Police Corps Regimental Museum, and the 
Chemical Corps Museum, which arrived from Fort 
McClellan, Georgia with their respective training 
schools after the Base Realignment and Closure 
(BRAC) Commission's 1995 decision. 
     Just as these consolidations resulted in the cre-
ation of the Maneuver Support Center of Excel-
lence (MSCoE), so did all three branch museums 
arrive under one roof. 
     "This building had a past life as a recreation cen-
ter, but because of the BRAC move of the Military 
Police and Chemical Corps museums, we obtained 
funds for a partial expansion, including more stor-
age area for our archives," Morgan said. "We have 
over 165,000 visitors each year.  We're very heavy 
with mothers and fathers of soldiers, and nearby 
school groups,” he said. 
     "Since we're all co-located, it's not possible to 
tell which museum is the most popular.  Although 
each museum has separate staff, and we speak as 
three museums, it's more like there are different 
galleries for different interests," he said. 
     Jim Rogers, director of the Military Police Corps 
Museum, said that though his branch has only for-
mally existed since 1941, there have been military 
police from the Marechaussee Corps of the Ameri-

can Revolution, and his museum traces the evolu-
tion of provost soldiers from the beginning to the 
present.
     Morgan explained that exhibits are periodical-
ly changed. "Mostly, everything is chronological, 
telling the story of the branches. But some things 
are just iconic.  Like the Rome plow used for land-
clearing in Vietnam.  That's one big piece of equip-
ment."
      The John B. Mahaffey Museums Complex is 
located at the corner of South Dakota and Nebras-

Ft. Leonard Wood was first put into extensive use 
during WWII, as a training post, which also oversaw 
prisoners of war stationed in central Missouri. --sol-
diers photo.

ka Avenues, Building 1607 on Fort Leonard Wood.  
Follow the “Museums” directional signs.
     The Museums are open M-F 8 a.m. to 4 p.m., and 
Saturday from 10 a.m. to 4 p.m. They are closed 
Sundays, federal holidays, and when access to the 
base is highly restricted. 
     A virtual guide to the Complex is available on-
line at: http://www.wood.army.mil/ccmuseum/
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   Even in the armed forces, military police are necessary 
to keep order. (MP photo, Ft. Wood)

     The Rome 
Plow, a huge 
armored 
bulldozer used 
by the Army 
Engineers in 
Vietnam, is 
on display, 
adjacent to the 
museum. 
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    Just Who Was Major General Leonard Wood,     
        Anyway?                    by Jo Schaper

    Nearly one hundred years after the apex of his 
military career, the general public no longer re-
members Leonard Wood, except vaguely as the 
name of a military installation somewhere in the 
Missouri Ozarks.
     A knack for being on the politically unpopular 
side of early twentieth century politics and military 
causes hampered his influence at the time and his 
remembrance today.  Many of his military logisti-
cal plans were later developed in slightly different 
forms.

     An example: Colonel Wood commanded the U.  
S. First Volunteer Calvary (the "Rough Riders") in 
the Spanish-American War, but it was his lieuten-
ant colonel, Theodore Roosevelt, whom most as-
sociate with the battle of Santiago, Cuba. 
     While Roosevelt was charging up San Juan Hill, 
Wood, his superior, was commanding the 1st and 
“10th” (colored) U.S. Cavalry regiments and the 
Rough Riders as fill-in brigade commander. Born 
in 1860, Wood followed his father's profession as 

         General Leonard Wood, an Army doctor, is the only medical officer to ever serve as Chief of Staff.  
        He suggested and oversaw the first military training camps, hence the name of the local Army post.
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a doctor, graduating from Harvard Medical School 
in 1884. He entered the Army as a contract physi-
cian a year  later. 
     Wood's first assignment took him to Fort Hua-
chuca, Arizona. In 1886, he distinguished himself 
both as a doctor and an officer in the last campaign 
against Geronimo, an effort which 
won him the Medal of Honor in 1898. 
     Wood advanced in rank and medical service 
between 1887 and 1898, eventually serving as per-
sonal physician to Presidents Grover Cleveland 
and William McKinley. Along the way, he served 
at Ft. McPherson, Georgia, and acted as the first 
football coach and team captain for Georgia Tech. 
     When the Spanish-American War broke out, 
and Roosevelt volunteered, Secretary of War  Rus-
sell Alger offered him command of the regiment 
known as the Rough Riders. Roosevelt declined, 
yielding that honor to his acquaintance Wood, on 
the basis of Wood's greater experience. 
     The chaos of mobilizing quickly for war, and 
difficulties integrating the services of regular army 
troops with the volunteer cavalry in Cuba made a 
lasting impression on Wood. 
     After the war, Wood remained in Cuba as its 
Military Governor until 1902, being promoted to 
Brigadier General before serving as commander of 
the Philippines Division and as head of the Depart-
ment of the East. 
     In 1910, Wood was appointed Army Chief of 
Staff.  He has been the only medical officer to hold 
that rank. 
     Based on his service in remote outposts, and the 
difficulties of Cuba, General Wood worked to im-
prove three aspects of Army organization: maneu-
verability, mobility (swiftly training and equipping 
a force designed to respond quickly  as a battlefield 
changes) and better integration of Army Reserve 
and National Guard troops with permanent regu-
lars. 
     He worked to change Army organization from 
a geographical to an operational basis.  He had not 
made much progress when his term as Chief of 
Staff ended in 1914, largely due to an entrenched 
military mind set.  

Pan Galactic Gargle Blaster

Flavour: “Like having your brains smashed out 
by a slice of lemon wrapped around a large gold 
brick.”

Provenance: 
The Pan Galactic Gargle Blaster was invented by 
Zaphod Beeblebrox, a major character in Douglas 
Adams’ novel The Hitchhiker’s Guide to the Gal-
axy. It has also been described in the novel as “the 
alcoholic equivalent to a mugging; expensive and 
bad for the head.”

Recipe:
    Take the juice from one bottle of that Ol’ Janx  
Spirit.
  Pour into it one measure of water from the seas of   
Santraginus V.  (Oh, that Santragian seawater! Oh, 
those Santragian fish!)
    Allow three cubes of Arcturan Mega-gin to melt 
into the mixture (it must be properly iced or the 
benzene is lost).
    Allow four litres of Fallian marsh gas to bubble 
through it, in honor of all those happy hikers who 
have died of pleasure in the Marshes of Fallia.
    Over the back of a silver spoon float a measure 
of Qalactin Hypermint extract, redolent of all the 
heavy odors of the dark Qalactin Zones, subtle, 
sweet, and mystic.
    Drop in the tooth of an Algolian Suntiger. Watch 
it dissolve, spreading the fires of the Algolian Suns 
deep into the heart of the drink.
    Sprinkle Zamphuor, and  add an olive.
    Drink . . . but . . . very carefully . . .Halfway 
down, the drink will seem to glow green, but this 
is a mere illusion due to malfunctioning rods and 
cones.
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     More than 85 natural arches, bridges, and tun-
nels are cataloged in Geologic Wonders and Curi-
osities of Missouri by Thomas R. Beveridge.  The 
list is undoubtedly incomplete because of lack of 
information in remote areas.  Nearly all of these 
features in Missouri are karst in origin.  Cataloging 
these features is further complicated by the many 
such openings too small to merit citation. Exam-
ples of this type of feature (anastomoses holes)                                         
are at the bluff at the end of the first footbridge 
below Alley Spring.  This bluff is perforated with 
small arches from the bridge downstream.
     There is no official definition to separate arch-
es, bridges, and tunnels, but the name gives some 
evidence of length differences.  Originally an at-
tempt was made to categorize all of these features 
by origin.  Natural bridge: in a limestone terrane, 
the remnant of the roof of an underground cave or 
tunnel. Natural arch: a natural bridge formed by 
erosion. Natural tunnel: a cave that is nearly hori-
zontal and is open at both ends. It may contain a 
stream. -- All from the AGI glossary of geology. 
In normal usage: a natural bridge is wide and not 

steep enough so that one could walk across it. Nat-
ural arches are steep enough and thin enough to 
dissuade most people who are not rock climbers 
from attempting to scale them. Natural tunnels are 
often indistinguishable from other terrane except 
for the holes in the terminal bluffs.
    There are four basic types described by Bev-
eridge:  Lateral Piracy, Subterranean Piracy, Roof 
Remnants of Collapsed Cave Systems, and Slice 
Arches. 
     Information follows to a road log and access 
information to get to arches, bridges near the 
Waynesville Convention.
     The following arches, bridges, and tunnels are 
discussed:
 Clifty Creek Natural Bridge
 The Devil’s Table Arches
 Bennett Springs Natural Tunnel
 The Roubidoux Quadarches
Also written up within the guidebook are two State 
Parks that contain arches, (bridges):
 Ha Ha Tonka State Park 
 Rock Bridge Memorial State Park

Access Information:

  This is 33.6 miles from the Shrine Club camp-
ground.
  • from Waynesville go east on I-44 to exit 163   
  • turn left on Mo Highway 28, go 12 miles north   
        to Dixon. 
  • Continue on Highway 28 for 3.9 miles to High- 
        way W, turn right and go 3 miles.
  • Highway W  turns from pavement to gravel     
         CR511. Proceed about 0.7 to MDC parking lot 
        on left (north). Clifty Creek Trail starts here.

Description:

     The Clifty Creek Bridge is found in the 486 
acre Clifty Creek Conservation Area a portion of 
which has Missouri Natural Area designation. A 
six-car parking lot for the area is found on Maries 
County Highway 511. Rugged terrain and lack of 
natural fire have ensured much of this area to be 
unchanged since presettlement times with a thick 
forest which is hard to penetrate. Settlers found 
only the extreme southern and few northern por-
tions of the area level enough for cultivation.

by Dan Slais

                   Clifty Creek Natural Bridge
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     In 1984, The Donald Walker Trust donated 156 
acres to the Missouri Department of Conservation, 
(MDC);  the department purchased 100 additional 
acres to form the conservation area. The natural 
area is leased from the L-A-D Foundation. These 
areas provide crucial watershed protection for 
Clifty and Little Clifty creeks, which run through 
the areas.  The natural bridge has a span about 40 
feet through Gasconade dolomite. This area also 
contains oak-hickory, mixed bottomland forest, 
limestone glades and cliffs, and sandstone glades.
     A very scenic 2.5 mile loop hiking trail leads 
from the conservation area parking lot to the natu-
ral bridge and back.  A hiker can choose to take the 
loop, or can choose to go and come from the arch 
via the same trail portion. The trail has an intersec-
tion one-tenth of a mile from the parking lot.  The 
right fork in the trail is an additional one mile to 
the arch; if you choose the left fork the arch is 1.4 
miles away - one way. Both forks are very scenic 

and traverse some very interesting natural features.  
This trail was completed in the fall of 2008, through 
funding from the Conservation Department, the 
Missouri Conservation Heritage Foundation, the 
LAD Foundation, and the Department of Natural 
Resources via the Recreational Trails Program of 
the federal government. In addition to these con-
tributors volunteers from around the state built the 
trail entirely by hand.    
     A hiker should have appropriate foot wear, wa-
ter, and be in good enough physical condition to 
walk the moderately difficult trail. The difference 
in elevation from the parking lot to the bottom of 
the arch is about 200 feet, however due to the ter-
rain, the change in elevation exceeds 200 feet as 
the hiker moves up and down the lay of the land in 
route to the arch. 
     The outstanding conservationist Leo Drey began 
the L-A-D Foundation in 1962. The Foundation’s 
properties also include Pioneer Forest that con-

                Clifty Creek Bridge –(Slais, 2015)
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      This picture helps exemplify the origin of lateral piracy at the Clifty Creek Bridge (Beveridge/Vineyard, 1980)

ducts sustainable forestry on over 150,000 acres 
of Missouri Ozark lands. Missouri’s Natural Areas 
Program owes much to the pioneering work of Leo 
Drey and the L-A-D Foundation. 
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        Devils Table Natural Arches
     Found in the north bluff of the Gasconade River, 
this site contains two natural arches, both with six 
foot spans and ceiling heights of six and ten foot 
respectively. The arches were developed in dolo-
mite of the Gasconade formation and are associat-
ed with "tables" formed by the resistant pedestals.
     The bluff line is exceptionally straight and prob-
ably follows an east-west fracture (joint) system. 
The arches themselves were also created in part by 
weathering along the fracture systems. Although 
the features at this locale are less spectacular than 
many others in the state, the easy access and the 
view over the Gasconade valley justify the drive.
     Approximately 21.5 miles from Buckhorn, the 
site may be reached by the following.

This arch can be viewed from the road. Note Gasconade River in background and figure within the arch. (Slais 2015)

Access Information:
  •   Junction I-44 and Mo. Highway 17 west of      
         Waynesville; go south on Highway 17
  •   Enter Laclede County at 12.1 miles, continue
  •   At 15.8 miles, turn right on Highway U
  •   At 16.1 miles, turn right off Highway U on to  
         the first gravel road - Dawn Road.
  •   At 18.2 miles, junction - veer right on Dawn  
         Road (Winnipeg Road goes to the left) 
  •   At 19.7 miles, junction - stay left   
  •   At 21.0 miles, cross Gasconade River - on  
         right Anna M. Adams MDC River Access 
  •    21.5 miles, pedestal and one Arch can be        
           seen from the road - no particular pull off,           
           but a widened portion of road  
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                                                From west lower side both arches are visible (Slais, 2015)
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     Bennett Spring Natural Tunnel

 Description:    
     The Bennett Spring Natural Tunnel is now with-
in the 3,216 acre Bennett Spring State Park. His-
torically the area around one of the largest springs 
in Missouri was a wilderness that provided hunting 
and fishing for centuries. In the mid–19th century, 
settlers valued the abundant waters of the Ozarks 
as ideal locations for a mill. Although several mills 
were built here at different times, the most success-
ful mill was operated by Peter Bennett. Eventually, 
Bennett became the namesake for the spring, and 
later, the park. Natural Tunnel Trail extends along 
Spring Hollow to the Bennett Spring Natural Tun-
nel.
     This natural tunnel is a surprise! The stream 
which is flowing west suddenly encounters a sheer 
bluff and cuts acutely to the right and into the tun-
nel.  The entrance to the tunnel is 16 feet high by 
nearly 50 feet wide and contains the ruins of a fu-
tile attempt to block it with reinforced concrete. 
This attempt to create a lake failed when water im-

pounded after a heavy rain broke through the en-
trance seal.
     Jointing in Gasconade dolomite obviously con-
trols the path of this 100-yard long tunnel and the 
orientation of the bluffs at the entrance as shown 
by the pronounced geometric grain.
     Subterranean stream piracy is responsible for the 
Stygian stint of this stream. In the past, it turned to 
the left upon encountering what is now the vertical 
bluff and made a clockwise loop around the spur 
it now penetrates. The abandoned channel of this 
loop is nearly half a mile long and is conspicuous 
on a topographic map. The stream shortened its 
course by entering a subjacent cave which is pre-
served in part as the tunnel.  Blocks of dolomite, as 
large as 5 x 8 x 13 feet, clustered at points extend-
ing nearly 100 yards downstream from the tunnel, 
are probably ruins of the once larger cave now rep-
resented by the tunnel.
     Joints were enlarged by solution to create the 
cave system, and parallel orientation of this sys-
tem and the bluffs is strongly suggestive of joint 
control in bluff alignment. Some of the bluffs, the 
north-south bluff at the upper end of the tunnel for 
example, may be eroded remnants of former cave 
walls.
     Formed from Gasconade dolomite, the tunnel 
contains a large gravel creek bed and forms an S 
curve through the hill. On its way to the tunnel, 
the trail crosses Spring Hollow and passes through 
many different habitats, including bottomland and 
upland forests, tall bluffs, sunny glades, small 
and large streams, and old farm fields. The trail is 
a combination of roads used by people living in 
the area from the 1840s to present and the rugged 
wooded areas crossed by small streams. 
         Bennett Springs State Park offers ample op-
portunity for camping, swimming, hiking, fishing, 
and nature appreciation. There are basic, electric, 
and full hook-up campsites, as well as cabin and 
motel room lodging.  A sanitation station, modern 
restrooms, showers, coin-operated laundries and a 
camper store, fully stocked with groceries and 

Directions to Bennett Springs State Park and 
trailhead for Natural Tunnel Trail:
 
  •  Take I-44 west from Buckhorn towards 
             Springfield for approximately 24 miles
  •  Take exit 129 and proceed right on Mo-64  
             (also Mo-32, Mo-5, Jefferson Avenue)
             through Lebanon about 10.5 miles
  • Turn left on Mo-64A and follow signs to  
              Bennett Springs State Park
  •  Following Mo-64A, in the Park, continue 
              until a T junction where you go left   
              and continue 1/4 mile past several
              cabins.        
   • There is a parking lot at the Natural
              Tunnel Trailhead.

The Natural Tunnel Trail
The Natural Tunnel Trail is a loop 7.5 miles long.  
The trail rating is moderate.
Estimated hiking time is 4 1/2 hours. Trail blazes 
are blue.
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      Natural Tunnel (DNR)

       Natural Tunnel Trail Map ( http://mostateparks.com/park/bennett-spring-state-park)
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fishing supplies are within the park. Summer visi-
tors can cool off in the modern public swimming 
pool. The adjacent Niangua River has long been 
popular as a float stream, and canoe rentals are 
available.  
     The Bennett Spring Fish Hatchery and the 
daily trout stocking are managed by the Missouri 
Department of Conservation.  The park also has a 

    Proposed development of the Bennett Springs Natural Tunnel (Beveridge/Vineyard,1980)

Nature Center.  Noted for its fine food, the CCC 
constructed dining lodge is open daily.  The park 
can be contacted at:  Park Office: 417-532-4338,  
Lodging /Store:  417-532-4307, Nature Center: 
417-532-3925, Dining: 417-532-4547, website at 
http://mostateparks.com/park/bennett-spring-state-
park.



275

Chapter 10 - Local Attractions and Field Trips

               
                The Roubidoux Quadarches
Access Information:

There are no close road accesses to this spot. One 
should approach by canoe or boat.  There is park-
ing and Roubidoux Creek access at the Highway 
17 bridge south of Buckhorn.
  •  from Interstate 44 junction with Highway 17,  
 go south on Highway 17 for 17.5 miles
  •  This is the Roubidoux Creek bridge.  A dirt  
 road just past the bridge on the left (north)  
 can serve as parking for a put in access.
  •  Wading and paddling up creek for .6 miles, the
 arch system will be the right (west) side of  
 creek. 
The other possible option is a float trip from loca-
tion of the St. Anna bridge down to the Highway 
17 S bridge.
  • From the 17 South bridge countinue south an  
 addtional 1.6 miles to St. Anna Road.
  *  pulloff - Great creek bluff overlook at .6 miles       
 on right. 
  •  Turn right on St. Anna gravel and go down 1.3
 miles to the Roubidoux. Former St. Anna  

 low-water bridge was here. Park here to  
 begin float.
  • Total float trip is just over 2 miles but it usually  
 takes walking at some -most riffles.
  •  Arch system is on the left (west) about 1.5  
 miles down (just past the overlook bluff  
 site). 

Find and Description:

I had traversed the whole Roubidoux Creek and 
had not seen a natural arch until 1996.  On a 
float-fishing trip from St. Anna low water bridge 
to Highway 17 South bridge, I noticed sunlight 
coming through the top of a cave-like opening. I 
thought I would explore and photograph the cliff 
the next year, however, I did not take the time.  
In 1998,  I float-fished by the area twice observ-
ing only from the canoe.  I have to admit I was 
too busy fishing. Finally, I got a crew to help me 
explore and photograph on Labor Day, 1998.

Small bit of sunlight 
coming through gave 
away the possibilities of 
an arch (Slais, 2004)
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     My team included my daughter Leslie and her 
friend Melanie Mills. I promised fishing and swim-
ming, but my main goal was to check out the nat-
ural arch possibilities. We waded and paddled up 
from Highway 17 bridge about one mile to reach 
the location.  Fishing , swimming, and splashing 
were part of our progress.
     At the site, we climbed up loose rock and dirt 
to reach the cave-like opening. It was fairly appar-
ent with the steep bank that no one else had been 
checking on this section of rocks.  Two openings 
of the arch system were easily verified. Daughter 
Leslie got my attention to look to my left. A larger 
older natural bridge existed there. The arch system 
had remained unnoticed because it was parallel to 
the bluff face with a small three to four foot gap 
away from the rock. My daughter easily climbed 
through the arch. She, then, stuck her hand through
an additional hole or portion of the arch system. 
Both Leslie and Melanie posed for pictures.    

Closeup of arch A, (Slais,2004)

    
 As I examined this new structure, Leslie moved 
back to the original holes. I suggested care in climb-
ing the structure, but Les, easily went through the 
rock and climbed out on top of the bluff. This was 
the original hole I had seen light through. A final 
opening adjacent and to the right of Leslie’s climb 
was not big enough for a person to navigate.  We 
had discovered not one natural bridge, but four. I 
climbed to the top and photographed all angles. The 
top showed a depression in the hillside typical of a 
sinkhole that led to these last two openings. The hill 
continued up at a rather steep angle. We were some 
thirty to forty feet above the water in the creek.                                   

    
    Leslie at the top and Melanie below pose in arch C  
                  (Slais, 2004)

      After moving loose materials, Leslie crawls out of          
                    arch A, (Slais, 2004)
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         Sketch made on site to show the arch holes found by Dan Slais

     At this point , I needed to contact the Missouri 
Geological Survey with the exact legal description, 
some dimensions, and maybe pictures. Of course, 
thought turned to naming the structure. How about 
the Leslie, Melanie, Dan and the Hand archways. 
Maybe the Roubidoux  Quadarchways would be 
acceptable. 
     These arches are on the southwest  side of the 

Creek or lefthand side as you float down. I took 
several pictures of the arches. These are the first 
arches I am aware of on the Roubidoux. Typical 
of karst topography, there should have been some 
around.  I’m glad I looked close enough to dis-
cover them.             

Arch A is the original cave structure with recent breakthrough two feet by three feet.
Arch B is two feet wide but only six to eight inches high, to small to crawl through.
Arch C is the largest archway with a seven by three foot hole. The smoothed arch rock is four feet thick.
Arch D is the smallest almost an extension of arch C, one foot by 6 inches. This is the “hand”arch.
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                Formation of a slice arch where the arch is parallel to the cliff face. - Dan.Slais

   Hole D only big 
   enough to show     
     a hand. 
     (Slais, 2004)

    Hole B too small   
    to accomodate a 
     crawl through.   
       (Slais, 2004)
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          LOCAL SINKHOLES              
                                            

                       with Field Trip Guides To See Them                   
      by Dan Slais

     Sinkholes are common natural occurring feature 
in karst topography.  With well over 16,000 record-
ed sinkholes, maybe Missouri is the Sinkhole  State 
as well. Usually observed as a rounded depression 
that has no external drainage, the sinkhole forms 
due to subsurface removal of soil and rocks.  Sur-
face water drains into the subsurface through the 
bottom of the depression. Typically, sinkholes form

so slowly that little change is seen in one’s lifetime, 
but they can form suddenly when a collapse oc-
curs.  “Sinkhole collapses are a common geologi-
cal hazard in areas such as the Ozarks.  Fortunately, 
most occur in areas away from developed and don't 
cause serious damage," said former state geolo-
gist Mimi Garstang in Jim Vandike's write up, The 
Sinking Feeling.

  Sinkholes in Missouri (Missosuri Department of Natural Resources)

     With over 16,000 sinkholes in the state, maybe Missouri is the Sinkhole State as well.
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     There are two types of sinkholes. The first is 
a collapse of surface material into an underlying 
void or cave.  The second is a gradual enlargement 
of a vertical joint or crevice by water creating an 
elongated depression. Geologists have not per-
fected a way to locate or predict the formation of 
sinkholes and often man has avoided building on 
karst terrain.  Major human activity has aggravated 
water drainage and perhaps helped cause sinkhole 
development. Examples of this include the West 
Plains Sewage Treatment Plant in 1966 and 1970, 
and the Chesterfield Lake in Wildwood, Mo which 
drained dry.
     Botanists are interested in sinkholes because 
a sinkhole can create unique environment isolated 
from the surrounding areas where unusual flora of 
plants can exist.  Missouri Geologist M. G. Mehl 
describes contributions of sinkholes in preserving 
fossil remains of Ice Age animals.  Like other geo-
logic features of the karst origin, sinkholes are sur-
rounded by mystery, awe, and superstition.
     There are several open sinkholes near the NSS 
convention site in Waynesville.  Here are several 
that are not on private property with location guides
 and descriptions. In this area, most are growing  at                                                                                                                  

an unseen gradual pace, but this area has an oc-
casional immediate collapse. Boundary Pit and 
Mike’s Cave are among those that have recently 
collapsed. 

Conical and Slaughter Sinkholes 
     These are a pair of the most spectacular sinks in 
the state and they have the virtue of being close to 
I-44 on National Forest Service Property.

Location:  
     From Buckhorn (153 exit), go east on I-44 to 
exit 172 Highway J. Cross over the interstate on 
Highway J and continue east for 1 mile and turn 
left on gravel (Boiling Springs Road).  Conical 
Sink, the smaller of the two, is on the south (left) 
side of the road and is separated from the road by a 
chain-link fence.  Parking can be had on the north 
side of the road parking parallel with road. From 
this point, Slaughter Sink is 150 yards on the north 
(right) side of the road.  A dirt path can be followed 
to reach a viewpoint.

Desription:
       As the name suggests, Conical Sink is nearly 

   Bobbie Slais standing near the promontory which provides a good view of Slaughter Sink. (Slais)
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                 Sketch of the locations of Conical and Sllaughter Sink and Boiling Spring. (Slais)
conical in shape and 100 feet deep by 300 feet in 
diameter.  It has been used as a trash dump.  Walk-
ing fern (Camptosorus rhizophyllus) can be found 
in the bottom and wild orchids have been reported.
    Slaughter Sink is 0.25 miles long in maximum 
dimension and 175 feet deep. Much of it is en-
closed by vertical walls of Gasconade dolomite. It 
is most spectacular in the winter when the foliage 
is less dense or in the early spring when buds push 
off dead oak leaves and the redbud is in bloom. 
Slaughter Sink is best approached by following the 
east wall of a draw which heads near the road op-
posite Conical Sink and drains north into Slaughter. 
     This path terminates as a steep path leading to a 

promontory overlooking the sink. The promontory 
is pierced by a small natural tunnel (which may be 
entered on the west side) and capped by Roubidoux 
sandstone containing the polygonal ridge patterns 
of filled mud cracks. These features were formed 
as fillings of cracks formed by sediments drying on 
an ancient beach. One may see modern dessication 
cracks in dried mud and need only to imagine the 
image and polygons formed by filling these cracks 
with sand to visualize the formation of the ancient 
features.
     The west side of the promontory, near its tip, is 
flanked by Chimney Rock, an erosional pinnacle 
of dolomite isolated by fracturing and subsequent 
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Conical Sink Cleanup:  
     Prior to Forest Service acquisition approxi-
mately 30 years ago, the sinkhole was used as a 
dump.  However, even after the dump was closed, 
it was still being utilized as an illegal dump site 
as recently as the spring of 2008.  The Meramec 
Regional Planning Commission (MRPC) received 
a grant from the Ozark Rivers Solid Waste Man-
agement District and the Missouri Department of 
Natural Resources to pay for the expense of clean-
ing up Conical Sink.  A 75-ton crane with a 2022 
foot long boom was rented on three days for a total 
cost of over  $9,150. The grant funds also paid for 
transfer station disposal costs, safety equipment, 
fence installation, food and drinks for volunteers, 
some heavy-duty trash bags and other supplies.
     The South Central Correctional Center in Lick-
ing, Missouri provided the vast majority of the la-
bor for the project. Inmates and Correctional Of-
ficers contributed 177 workdays.  Volunteers who 
worked a total of 33 days included Wal-Mart em-
ployees, students from Missouri University of 

weathering. The path to the promontory passes by 
large blocks of Roubidoux sandstone tumbled from 
the once flat-lying strata as the roof of a postulated 
cavern system which collapsed to produce Slaugh-
ter Sink. The floor of Slaughter is essentially flat, 
and the visible outlet is a small sinkhole in the floor 
near the north end. The sink floor is flooded when 
the nearby Gasconade River is in flood but this as-
sociation is undoubtedly the result of heavy rains 
rather than backing up of river water because the 
floor of the sink is 145 feet higher than the Gascon-
ade River, a mile to the west.
     Both sinks were formed by solution of the Gas-
conade dolomite which underlies surface sand-
stones of the Roubidoux formation. As shown by 
the topographic map, a third sink lies to the south 
of Conical and is separated from it by a low saddle. 
These three sinks lie on a line trending North 10 
degrees and their linear development suggests that 
they were created by collapse of a major cavern 
system. Onyx Cave, 0.75 mile to the west and Boil-
ing Spring, a mile to the west on the east side of 

the Gasconade River, attest to the area being one 
of karst development. Boiling Spring is most im-
pressive as it boils out of the bed of the Gasconade 
River at the base of the east bluff with a measured 
flow of 42,000,000 gallons per day - the equivalent 
of 100 good municipal or industrial wells.  Vine-
yard and Feder (1974, p. 126-127) state that “fluo-
rescein dye injected in Slaughter Sink transversed 
the channels to Boiling Spring within two days.”    
     Both sinkholes, Concial and Slaughter, have 
been used for trash collection. The following infor-
mation is about cleanup efforts.

Don Rimbach stting on the promontory with Slaughter 
Sink full of water. (Schaper) 

Conical Sink with trash at the bottom before cleanup ef-
forts. (Schaper)
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Science and Technology, educators, cavers, Mis-
souri Department of Conservation and Missouri 
Department of Natural Resources' employees and 
other interested individuals. The Phelps County 
Highway Department (PCHD) also provided help 
for the project. PCHD employees hauled all the 
trash to the transfer station in Rolla, Missouri and 
all the metal to a metal recycling location. In ad-
dition, they hauled a truckload of tires from the 
sinkhole and provided over 1,000 trash bags. The 
PCHD also supplied the material and constructed 
a berm between the county road and the sinkhole.
     Wal-Mart Distribution Center 6069 donated 
$1000 and supplied over 2,250 heavy-duty trash 
bags and numerous cases of bottled water. The 
Missouri Cave & Karst Conservancy donated $500 
to help with overall expenses of this project.
     Clean-up work, which began in November 2007, 
was finally completed in November 2008 with the 
construction of a chain link fence between the 
county road and Conical Sink. Due to numerous 
weather delays, the project took about one year to 
complete. Another reason the project took so long 
is that many pieces of trash had to be handled nu-
merous times. First, the trash was bagged and then 
trash bags were stockpiled. During the three dif-
ferent crane days, volunteers loaded the trash bags 
by hand into cargo nets and the crane would lift 
the cargo nets from the sinkhole. The nets then had 
to be unloaded by hand and transferred to waiting 
dump trucks or a backhoe bucket which emptied 
the bags into the trucks.
     Approximately 59,000 pounds of trash was re-
moved from Conical Sink, including 126 tires and 
11, 5000 pounds of metal, which was recycled. On 
the chain link fence, a sign labeled Trash to Trea-
sure, The Story of Conical Sink,explains the karst 
background and the cleanup operation.

Slaughter Sink Cleanup:  
      Early in 2010, some local geocachers and 17 
soldiers from Fort Leonard Wood, picked up sev-
eral hundred pounds of miscellaneous trash in the 
bottom of Slaughter Sink. In June 2010, students 
from the Waynesville School District also gathered 
several hundred pounds of miscellaneous trash 
around the top of Slaughter Sink.
     On November 13, 2010, then MCKC president 
Klaus Leidenfrost, supervised 18 students from 

Rolla High School and two of their teachers at a 
Slaughter Sink clean-up project.  The crew hand 
carried 89 tires (86 from the bottom) up an old 
roadbed.  They continued picking up approximate-
ly two to three flatbed trucks full of even more tires, 
appliances, car parts etc.  The total weight of the 
trash was more than 1900 pounds.  The Meramec 
Regional Planning Commission (MRPC)  paid for 
gloves, safety vests, lunches and mileage for the 
school bus.  MRCP covered all transfer station fees 
and helped to properly dispose of the tires and ap-
pliances.
     There are hundreds of sinkholes throughout 
the Ozarks filled or partially filled with trash. To 
protect Missouri's karst resources, the MCKC is a 
leader in advocating the end of the practice of plac-
ing trash in sinkholes.

                   A cleaned up Conical Sink (Slais)
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BOUNDARY PIT SINK & CAVE 
                

                                                         collected  by Dan Slais

     1986 began with a bang by the appearance of a 
new sinkhole cave in Fort Leonard Wood, Pulaski 
County. The Missouri Survey got the request for 
assistance, and sent David Hoffman to investigate.  
He found a new sinkhole with a total depth of 125 
feet, three domes (besides the entrance shaft, an 
unroofed dome), and going passage. The new cave 
is called Boundary Pit and with a little luck, it will 
be explored and mapped soon. Per Dave, the col-
lapse could have occurred on New Year’s Eve.
    -Cave Files by Jerry Vineyard from MSS Liai-
son, vol. 26, no. 2, 1986
     This was the announcement of a new sink/cave 
collapse in the area. The following is the first re-
port made on the sink from Dave Hoffman

Engineering Geologic Report on Boundary 
Sink/Pit
  Pulaski County, Missouri
     A new sinkhole collapse at the northeast cor-
ner of the Fort Leonard Wood Reservation within 
Mark Twain National Forest was reported. On Jan-
uary 9, 1986 a visit was made to inspect the sink to 
assess its significance and hazard potential, and to 
recommend options for dealing with this feature. 
During the visit, I was accompanied by John Tharp 
and Gary Schmidgall from the Rolla Ranger Dis-
trict of the Mark Twain National Forest. We met 
three Fort Leonard Wood Range Control Personnel 
at the sinkhole. Mr. Tharp indicated the Forest Ser-
vice was referring to the sink as Boundary Sink due 
to its proximity to the north and west boundaries of 
the Fort Wood Reservation.
     The collapse is in an area currently open for fire 
wood-cutting. One of the people cutting firewood 
reported the collapse. The collapse apparently oc-
curred within the past couple of weeks. Undoubt-
edly, the collapse has occurred since the nearby 
trees were felled during the fall (1985).
     The sinkhole is only about 220 feet east of the 

gravel road that provides access to the wood cut-
ting area and just beyond the first ravine north of 
a power line clearing. The sinkhole is actually a 
vertical sided to slightly overhanging pit. Currently 
there is no funnel shaped depression typical of most 
sinkholes. The opening is approximately circular 
and about 8 feet in diameter. It is obvious from the 
configuration that the sinkhole formed by collapse 
of the “roof” into a pre-existing void. The “roof” 
was composed of residual gravelly clay soil that 
was bridging the shaft below. The “roof” may have 
also been reinforced by roots from nearby trees.
     The shaft was originally plugged with soil. The 
shaft also is located above a cave or other fissures 
in the underlying bedrock. As water percolated 
through the soil downward from the surface to the 
cave below, the soil at the bottom of the shaft was 
washed into the cave and away. Gradually over 
many years the void at the bottom of the shaft grew 
larger and began to erode upward to form a shaft. 
Finally the shaft eroded its way upward far enough 
that the soil plug forming the roof fell in. 
     Other similar sinkhole shafts occur almost ev-
ery year in the Ozarks. These collapses commonly 
occur during wet conditions, frequently during the 
wet spring season or during other unusually wet 
periods such as last fall.
     Most collapses do not expose a cave passage 
at their bottom as the soil from the roof collapse 
plugs up the bottom. In the case of Boundary Pit 
(I will call this feature a pit as that is slightly more 
descriptive of its current configuration), the void at 
the bottom of the shaft was sufficiently small that a 
plug did not form at the bottom.
     A rope was used to descend to the bottom of the 
shaft, which was about 100 feet deep. A low (2 foot 
high) downward sloping passage on the north or 
northwest side of the pit led to another dome (shaft) 
about ten feet from the entrance pit (see attached 
sketch map and cross-sections). This dome has a
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floor about 10 feet lower than the bottom of the 
entrance pit and a ceiling height of perhaps 50 feet. 
A couple of very small “passages” led away from 
the “north” and “east” sides of the north dome. 
One near floor level may provide drainage from 
the dome. Another small passage leading from the 
“west” wall of the north dome and about eight feet 
above the floor connected to another dome , the 
northwest dome. Because I was alone, I did not at-
tempt to climb down eight feet (approximate) into 
the northwest dome. This was the limit of my ex-
ploration because I was not properly equipped for 
extensive exploration and I did not have trained 
support personnel standing by. Additional explora-
tion is warranted and has the potential to lead to 
horizontal passageways that may extend some dis-
tance from the pit.
     The residual soil and transition material around 
the pit entrance (see cross-section) will likely con-
tinue to slowly collapse into the pit until a more 
subtle funnel shaped sinkhole is formed near the 
surface. Weather conditions (moisture, freeze-
thaw, etc.) will affect the rate at which this occurs. 
The weathered bedrock (relic bedrock structure) is 
more resistant to collapsing and is better protected 
from the weather so it should be more stable. Even-
tually, however, this too will collapse and erode 
forming a larger diameter and deeper funnel shaped 
sinkhole. This is likely to take many years to occur 
but there is no guarantee that it won’t occur much 
sooner. The drainage ditch for the road that passes 
within two feet of the current opening will be di-
verted into the pit as natural erosion occurs, unless 
it is rerouted to prevent that from occurring. Drain-
age from this ditch into the pit is likely to acceler-
ate the enlargement of a funnel shaped sinkhole at 
the entrance. If this occurred too quickly, plugging 
of the pit bottom could occur either temporarily or 
“permanently”. (Permanently is used in normal hu-
man context here which means perhaps ten years 
or more; it is not used in the geologic sense of hun-
dreds or thousands of years.)
     Another sinkhole or pit appears to be forming 
on the west side of the gravel road and on the south 
side of the ravine. This sink is in the bottom of the 
road drainage ditch. This should be watched as a 
collapse at this location could affect the road.
     Drainage from boundary pit may connect to Bal-
lard Cave which is about 3500 feet northeast and 

approximately 50 feet lower in elevation. Ballard 
Cave is in the bluff along the Roubidoux Creek.

RECOMMENDATIONS:

    Fencing off the area around the pit is recom-
mended to prevent people and wildlife from acci-
dentally falling into the pit.  Plans for fencing the 
area were being made by the Range Control Per-
sonnel at Fort Leonard Wood.
     Filling the pit is not recommended because of 
the considerable expense involved and the fact that 
the surrounding land use is not impaired.  If for 
some reason the Forest Service or the Fort desire to 
have the pit filled in, a carefully planned and exe-
cuted method of filling should be used.  The filling 
technique should include provision for conducting 
percolating water from on or near the surface down 
to the lowest level.  Failure to do this may result in 
additional collapses in the area.  If filling is desired, 
I recommend the Engineering Geology Section of 
the Missouri Geological Survey be contacted again 
for more specific recommendations about tech-
niques.
     In no case should the pit be used as a dump 
to dispose of refuse or other wastes.  Pollution en-
tering this opening would quickly contaminate a 
nearby cave(s) or spring(s) such as Ballard Cave.
     Exploration of the cave at the bottom of the pit is 
recommenced to determine the extent of the cave, 
it’s significance as a natural resource, the potential 
for other nearby domes that may cause surface col-
lapses (particularly under the road), and to deter-
mine the destination of the water entering the pit.  
Descending and ascending the pit safely requires a 
modest degree of technical competence with verti-
cal caving techniques.  Some reasonable selectivity 
in who is allowed to enter the pit is recommended 
in order to mitigate the need for rescue efforts.
     Scott House is Director for a cooperative agree-
ment project between the Mark Twain National 
Forest and the Missouri Speological Survey to 
map and study caves on the Forest.  The Missouri 
Speological Survey will most likely be willing to 
explore and map this cave. 
     January 13, 1986 - David Hoffman, Geologist, 
P. E. Engineering and Environmental Geology, 
Geology and Land Survey
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Reports at the Missouri Speleological Survey, 
"MSS" Liaison, 1986 included the following sto-
ries:
     Missouri Speleological Survey, “MSS” Liai-
son, volume 26, number 02, 1986. SEMO by Scott 
House
Jan. 18:  After the MSS meeting, Mick Sutton, Jim 
Sherrell and Betty Sherrell began mapping Bound-
ary Pit a new pit on Forest Service land within Fort 
Wood.  They got a couple of hundred feet done but 
aren’t finished yet. 

     Missouri Speleological Survey, “MSS” Liai-
son, volume 26, number 04, 1986. SEMO by Scott 
House
March 2: Mick led a large group of MSS cavers 
into Boundary Pit on Forest Service land in Fort 
Leonard Wood where they finished the survey of 
that new feature.  Cavers helping were: Cyndie 
Walck (SEMO), Jim and Betty Sherrell (MVG), 
Tony Monroe (KCAG), and Tim Harrison and Deb 
Dumont (MVG).  The cave which is about 1000’ 
long is restricted by the Forest Service.

     Missouri Speleological Survey, “MSS” Liai-
son, volume 26, number 05, 1986. Boundary Pit by 
Mick Sutton
Sometime last December a thin plug of soil and 
rotted bedrock plunged 35 feet down a shaft onto 
a sloping funnel which directed the debris into a 
neighboring domepit where it piled up against the 
opposite wall 45 feet below, not quite blocking the 
exit.  Someone cutting cordwood on Forest Service 
land at Fort Leonard Wood noticed a fresh 8-foot 
wide hole leading to a gaping void. He told the For-
est Service, who told the Missouri Geological Sur-
vey, who dispatched Dave Hoffman to investigate.  
Dave braved the first descent of the new pit with no 
one but the U.S. Army for support.
     Such collapses are not infrequent, but Dave 
found the two unusual features to this one. With 
a total relief of 110 feet the pit was exceptionally 
deep for Missouri, and there was enterable cave 
passage at the bottom. Dave crawled through the 
drain down a steep rubble slope into the base of 
another Iarge dome 70 or 80 feet high. The drain 
exit from the latter was small and uninviting but 
there were leads a short way up the walls. The most 
promising was on the far left, where a short climb 

up led directly to an awkward 10 foot down climb 
into a rift. Dave declined to attempt this solo. 
     Following the January board meeting I went with 
Jim and Betty Sherrell to map the pit and check the 
leads. Not surprisingly the pit is not very stable and 
each descent was accompanied by a small shower 
of debris. Below the entrance the shaft bells out 
giving a free drop to the top of the steep funnel.  
This top section of the shaft is in crumbly and de-
generate bedrock of, Dave says the Roubidoux for-
mation. The slope descends 30 feet to the brink of 
the second drop. This 45 foot pitch is against a wall 
of more or less solid Gasconade dolomite.       

      Boundary Pit in 2000 after chain link fence (Slais)

     I discovered the funneling effect by direct ob-
servation.  While waiting on top of a slope on the 
far side of the pit, well out of the presumed fall 
line, I was hit on the foot by a (fortunately) small 
rock which ricocheted off the ledge.  We continued 
the survey line down the drain into the neighboring 
NW Dome. The climb down into Dave’s rift was 
accomplished with a handline. Left, the wall rose 
abruptly into a dome, doubtless connecting with a 
hole in the wall of the entrance drop. Right, the rift 
went only 30 feet to yet another dome. This one 
is perhaps 70 feet high and as the survey showed, 
directly under the Forest Service road that skirts 
the entrance. The second lead from the NW Dome 
was a short climb opposite the entrance slope; it 
quickly fizzled out in a narrow dome. The lower 
section would be climbable but handholds here and 
throughout the cave are exceptionally rotten. The 
third short climb out of the big dome led to an easy 
downclimb to a short, narrow rift.
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     That seemed to be it except for a low crawl that 
crossed the base of the last rift. One arm of this 
connected with the drain exit from the dome. The 
other continued becoming roomier.  Beyond a right 
angle bend, the crawl intersected an unexpected 
feature, a trunk passage 15 feet high and 20 feet 
wide with a floor of massive, jumbled breakdown.  
We’d already put up the survey gear; it was clear 
that the survey would need another trip. Meanwhile 
we decided to look ahead a little.
     With some care we climbed down the mud-
slick blocks. Beyond the junction the breakdown 
area ended. We followed a small streamway down 
the large tunnel. The roof was very irregular with 
numerous pockets, small domes, and bridges. Af-
ter a few hundred feet the passage narrowed and 
the way on was blocked with loosely piled debris.  
A few well-aimed kicks removed the obstruction.  
The route again became roomy and more complex.  
The main line jagged sharp right to a sizeable 
dome; a smaller dome supplied a cascade inlet. A 
hundred feet further the roof abruptly dropped, and 
the stream disappeared into an unenticing slot less 
than a foot high. 
     A month later a large survey crew assembled at 
the entrance. We split into two teams. Jim Sherrell, 
Cindy Walck, Tim Harrison and Tony Monroe pro-
ceeded to the end and started mapping upstream. 
Betty Sherrell, Debbie Dumont and I tied to our last 
station at the entrance to the crawl and mapped in-
ward. Meanwhile, Dave Hoffman and Scott House 
sat at the surface and filled in time by running a sur-
face survey. The two teams joined surveys just be-
yond the kicked in constriction. Jim and company 
continued mapping loops at the downstream end; 
Cindy and Tim insisted on pushing the miserable 
end; the stream-way was impassable. They worked 
for a while on digging a mud bank to the side. The 
result was extreme muddiness but no progress. The 
other crew returned to the junction room where we 
mapped a short inlet entering the main passage.  
This was reached by a breath-holding tip-toe under 
blocks of massive finely-balanced breakdown. 
     Lastly we mapped the upstream continuation 
of the trunk passage. Huge holes in the breakdown 
made progress directly up the passage difficult, 
but a parallel gallery bypassed the rough section. 
Beyond, clay fill rose abruptly to within two feet 
of the roof. The clay crawl proved to be complex.  

After several hundred feet it fizzled out to impas-
sibility in several different directions. 
     The total surveyed length of Boundary Pit is 
about 1000 feet. The terminal water crawl is 165 
feet below the entrance. The U.S. Army has sur-
rounded the hole with razor wire, but it will oth-
erwise be left to its own devices. The entrance, at 
present a narrow shaft, can be expected to erode to 
a funnel shape. This will result in piracy of a small 
gulley, further enhancing the rate of erosion. The 
exit from the bottom may become blocked in the 
process.
     Anyone contemplating a trip should be aware of 
the generally unstable nature of the cave, particu-
larly the entrance pit. On the second survey trip, 
Tony Monroe was unnecessarily exposed to rock-
fall by choosing the same bad spot to stand as I had 
on my first trip in; a much larger rock than the one 
that hit me narrowly missed Tony. A breakdown in 
communication exposed Tony to a potentially lethal 
risk. Climbers should wait their turn in the safety 
of the NW dome. The rigging point for the pit is a 
large log crossing the edge of the entrance. Despite 
the razor wire, this can and should be backed up to 
a tree; this requires an extra 100 feet or so of line.  
A short etrier greatly assists the exit for those with 
hand jammers. There are several generally rotten 
nature of bedrock (sic). Please watch also where 
you put your feet!  The stream is home to the blind 
grotto salamander. 
     A notable feature of this enterprise was the ex-
tent of inter-grotto cooperation. With participants 
from KCAG, MMV, MSM, MVG and SEMO, this 
was truly an MSS project.  This is an expanding 
trend which is very desirable.

     Missouri Speleological Survey, “MSS” Liaison, 
volume 26, number 08, 1986. Cave Files by Jerry 
Vineyard
     One map, from the Mark Twain National For-
est project, was drafted by Mick Sutton in his very 
impressive style. It covers the Boundary Pit, the 
new cave discovered earlier this year after a sink-
hole collapse opened an entrance into the cave.  It 
turned out to be 1056 feet long with a total depth 
of 163 feet, making it one of the deeper caves of 
Central Missouri.



288

The Hitchhiker’s Guide to Missouri Caving - 2015 NSS Convention

Boundary Pit/Sank and Cave, looking over a chain link fence on the corner of the Fort Leonard Wood Military Reserva-
tion.  The pit has grown from an approximate ten foot diameter hole to something in the range of 35 to 40 foot diameter in 
29 years.  The fill in material is considerable. (Slais, 2015)
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         Map of Boundary Pit, Pul - 263
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 Map of Ballard Cave PUL - 005 (possible connection to Boundary Pit).
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   Opening to the Boundary Pit cave system with much fill from original collapse. Sticks? (Slais, 2015)

Although this collapse did not cause any injuries, 
it signifies the fact that there can be sudden col-
lapses in the Ozark karst terrain.

Directions to the fenced Boundary Pit opening: 
* proceeding from Waynesville on Highway H go 
south from town. 
*Where Highway H turns right (south) and Polla 
Road continues straight towards the west gate 
entrance, the Boundary Pit is due north 130 yards. 
*There is a commuter parking lot 1/8 mi. east of 
this intersection on Polla Road to the right (south). 

* *Basically, there is an old trail (fairly open) to 
get down to the fence with a short hike. These di-
rections are limited to a view of the opening. The 
Boundary Pit is closed by Fort Leonard Wood. 
 Use topo of location of Boundary Pit and Ballard 
Cave (northwest corner of Fort Leonard Wood). 

This entrance to Post has fairly heavy commuter 
traffic in line with work hours. Please realize 
anyone going to see the opening of Boundary Pit 
will be on Fort Wood property. Ballard Cave is on 
Private property and is closed.
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Entrance to Ballard Cave on the Ballard Farm private property just north of Fort Leonard Wood. (Slais)

View from Polla Road looking north.  The arrow points to the Ballard house less than one mile 
from the Boundary Pit Sink. The bluffline ends at the Roubidoux Creek. (Slais)
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            Sinkhole envelopes 
      local hunter/Marine 

                      by Waynesville Daily Guide Staff Reporter
    

Posted Sep. 17, 2013
      A local family is mourning the loss of a man 
whose life ended while he was out hunting Monday 
evening. Curtis S. Powelson, 31, was bow hunting 
when he accidentally fell into a sinkhole Monday 
evening near his residence off of Red Oak Lane 
near the Buckhorn area. Powelson was a Marine at 
Fort Leonard Wood. 
     Around dusk Monday, the hunter made contact 
with his wife, advising he just shot a deer and was 
returning to the woods in an attempt to track the 
animal. When the man failed to return home, his 
wife reported him missing to the Pulaski County 
Sheriff's Department. Law enforcement and fire 
fighters then began a late-night search. Rescue   
crews rappeled into a large sinkhole and the search  
ended shortly after 3 a.m., when the hunter's body 
was discovered at the bottom. of the sinkhole lo-
cated just a short distance from his home.
     The sinkhole was about the size of a car at 
ground level and was estimated to be approxi-
mately 65-70 feet deep, according to Pulaski 
County Sheriff Long. After examining the scene 
and speaking with the property owner, authorities 
assume the sinkhole recently opened, possibly dur-
ing the heavy rains last month. It is believed the 
hunter did not see the opening before falling into it, 
due to being hidden behind tall foliage, along with 
the existing low light conditions.
     The hunter's death has been ruled accidental 
by the Pulaski County Assistant Coroner, Michael 
McCart. Further details will be released once the 
victim's relatives have been notified.

     “We demand 
    rigidly defined      
            areas     
      of doubt and 
      uncertainty!”
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              WAYNESVILLE 
     BLUFF COLLAPSE
     by Jerry Vineyard/Elaine King

This aerial view  of the bluff collapse on the Gasconade River near Waynesville was taken in early 
April 1972. The solution-weakened joint plane along which the collapse occurred is apparent. 
(photo by Jerry D. Vineyard and James H. Williams).
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     One of the most spectacular rockfalls in Mis-
souri occurred on, or about November 3, 1971. It 
involved the breaking away of a section of vertical 
cliff approximately 200 feet long, 60 feet high, and 
20 feet thick. The material fell into the Gasconade 
River.
     The reason for the collapse is geologically ev-
ident. Prior to the rockfall, the vertical cliff con-
tained a vertical fissure parallel to its face and some 
20 feet back of it. Weathering had contributed to 
making the rock unstable and the entire mass fi-
nally separated along the fissure. The separation 
might well have been aided by freeze-thaw activity 
of water trapped in the fissure as well as pre-exist-
ing fractures within the portion which fell.
     The material is Gasconade dolomite which tends 
to be thick-bedded and to contain vertical fractures 
producing vertical cliff faces. Because of the thick-
bedded nature of the rock, individual blocks are 
commonly quite large when it does fracture.  Char-
acteristically, this formation is a host for major 
springs and caves in the general area and solution 
activity along the vertical crevice produced the fis-
sure.
     The site was visited very shortly after the fall 
and two observers with technical backgrounds es-
timated the dimensions of the portion which fell.  
Averaging those two estimates and a personal one 
resulted in the figures cited above for dimensions; 
the computed weight of the fallen material was ap-
proximately 20,000 tons.
     The huge blocks which collapsed into the Gas-
conade River produced a setting reminiscent of 
some shut-ins and raised the water level about 4 
feet, producing excitement for float fishermen and 
a haven for fish.  Eventually the Gasconade may 
shift its channel somewhat to the left around the 
rockfall, which completely covered the channel.  
Some rocks even bounded onto the opposite bank.
     The area is especially impressive from the air 
where one can see the exceptionally even, vertical 
plane of the new face and note that the grain of 
this new face is reflected in a similar grain about 
1/2-mile west, suggesting that the fracture system 
is not as localized as the rockfall might suggest.
     Those who float major streams in the Ozarks 
where vertical bluffs are common probably marvel 
that such rockfalls are not more frequent.  Obvi-
ously they have occurred in the past but recorded 

events of this large scale are unusual.
     The slide was reached by driving north on High-
way 17 from Waynesville and turning left off this 
highway slightly over 2 miles after crossing the 
Gasconade River.  This left turn was onto a gravel 
road which eventually forked and became quite 
rough.  
At the fork, the lefthand branch was taken and fol-
lowed to a gate which was locked. The bluff faces 
almost due north.
      Elaine King, working for the Waynesville-St. 
Robert Daily Guide newspaper, did an excellent 
report: (Normal Geological Cycle Caused Bluff’s 
Collapse). She explains, as did Jerry Vineyard, 
“the Gasconade bluff received its fatal flaw; a tiny 
hairlike fracture running due east and west 20 to 
25 feet behind what later became the bluff face.” 
She also commented in 1971 it was impossible to 
navigate a boat past the roadblock in the river but 
within three short years the Gasconade “battered 
and eroded away much of the rock.” Then, it was 
easily navigable up the stream. 
     The fault line can be otherwise detected by a line 
of springs downriver from the bluff. Falling Spring 
is on the same side of the river within a 1/4 mile. 
Creasy Spring actually flows up from the north side 
of the river bank, and Bartlett Mill Spring, on the 
old Pippin Place, is off the river to the right about  
hundred yards. 

Sketch of orientation of the Bluff collapse with the nearby 
springs.The highway 17 bridge across the Gasconade is 
seen on the far right. (Slais)

From the map: 1 -the triangle is the bluff collapse,
2 is Falling Spring (1 -5 million gal. flow), 3 is 
Creasy Spring (12 -15 million gal. flow), and 4 
is Barlett Mill Spring (6 to 7 million gal. flow) 
according to Dr. Oscar Hawksley in his Missouri 
Ozark Waterways.
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The fracture line running behind the bluff 
face showing the bluff part that did not col-
lapse. (Elaine King)

A view of the Gasconade River just after the bluff collapse. Note the people and the splintered and uprooted 
trees on the opposite river bank. (Elaine King)

 Today, the collapse is almost unnotice-
able and the fresh bluff face has regained a 
weathered tint of color again.
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    Many famous folk have been best known by 
their initials: U. S. Grant. J.R.R. Tolkien.  e.e. cum-
mings.  J.K. Rowling. W.H. Croaker. 
     You never heard of W. H. Croaker?  The folks in 
Waynesville have. You might say he’s a throwback 
to the old Rt. 66 roadaide attractions. 
 W. H. (stands for Waynesville Hill, and now you 
know why this famous frog prefers to go only by 
his initials) is the serendipitous creation of nature, 
highway construction and imagination along old 
Route 66 between I-44 and downtown Waynes-
ville.  
      According to ancient lore (well, dating back to 
the mid 1990s, at least), the Waynesville Frog was 
‘born’ after local residents traveling this stretch of 
new road noted that the limestone ledge left looked 
remarkably like a squat frog peering from the hill-
side. 
     Three employees at the Waynesville City Hall 
(Sheila Debo, Barbara Stinson and Toni Wright) 
called a local tattoo artist, Phil Nelson, to finish the 

job by judiciously shaping the rock, and then paint-
ing it into its now splashy green and yellow colors. 

      “I’m a strange crossbreed of tree frog, green 
frog, and bullfrog, “ said Croaker, when inter-
viewed recently. “Although I’m built short and 
squat like my cousins, the greens and bulls, I’m 
colored more like a tree frog, and being perched up 
here on this hill, it would seem that I like hanging 
out in the trees. I don’t know though...it’s so dry 
on this hill, there may be some toad back on my 
mother’s side of the family.”

     “In October, everyone makes a big deal, because 
of the Frog Fest. We’ve even had guys even came 
from Ft. Wood to freshen my colors. But the rest 
of the year, I’m sort of forgotten,” Croaker said. 
“Some day soon, I plan to go downtown, and make 
a big splash in that spring in Laughlin Park. We’ll 
see who’s forgotten then.” 

   Famous Frog Speaks Up For Self
                  by Jo Schaper
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Origins
     In 1956 there were 438 caves known in the 
state of Missouri.  This figure, the most total to 
date emerged from J Harlen Bretz's formative 
work, Caves of Missouri. That same year three 
cavers from different parts of the state joined to-
gether to form the Missouri Speleological Survey 
(MSS) as a project of the Western Missouri Grot-
to in cooperation with the Missouri Geological 
Survey (MGS).  The following year the Missouri 
Geological Survey published the Catalogue of the 
Caves of Missouri listing 686 caves in Missouri, 

                  The Missouri Speleological Survey 
         - 60 Years of Mapping the Missouri Underground
     By Dan Lamping

with the additional caves largely reflecting the ef-
forts of the newly formed MSS.  By 1973 there 
were 2,600 known caves in Missouri, as a result 
of MSS cavers. 1990 was the "Year of the Cave" 
in Missouri as the state recognized the discovery 
of over 5,000 caves.  6,000 caves had been found 
by 2006.  Today there are over 6,900 caves which 
have been documented in Missouri with over 3,000 
caves mapped.  With known caves in 78 of its 114 
counties including the City of St. Louis, nearly 2/3 
of the surface and subsurface of Missouri is char-
acterized by karst topography.

CHAPTER 11 
GROTTOS and 

CAVE ORGANIZATIONS
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     As members of the NSS; all three founders of 
the MSS, Dr. Oz Hawksley, a biology professor, 
Jerry Vineyard, a geology student and Frank Dahl-
gren, a metal worker, contacted each other look-
ing to connect with others interested in exploring 
the Missouri underground.  Those founders and 
countless cooperators of the MSS since have been 
involved in various administrative, supportive and 
promotional functions of the NSS.   With such a 
small caving community in the early 1950s Mis-
souri NSS members were few and scattered across 
the state.  These cavers laid the groundwork for or-
ganized caving in Missouri and without the inspi-
ration of the NSS and its acceptance and promotion 
of cooperation between amateurs, academics, and 
professionals, Missouri speleology may not have 
developed in the steady and productive manner 
which it has over the past 60 years. 
     The first modern caving club in Missouri is 
generally considered the Missouri School of Mines 
Spelunkers Club, founded in 1949. By 1959, they 
had become a chapter of the National Speleologi-
cal Society, connecting them into the framework 
of organized caving.   Another college caving club, 
stemming from Central Missouri State College, be-
came the second organized group of cavers in Mis-
souri. The Western Missouri Chapter of the NSS 
(WMO) formed in 1954 and would eventually cre-
ate the MSS as a permanent project of their grotto 
in 1956.   Though in Warrensburg, quite a distance 
away from most of Missouri’s caves, the Western 
Missouri Grotto quickly became the most active 
caving group in Missouri, gaining members from 
around the state. 
     Jerry Vineyard, a geology student at the Univer-
sity of Missouri Columbia and one of Missouri’s 
first organized cavers, became a cofounder of the 
MSS the same year MGS published the Bretz 
book.  He would later write to state geologist Tom 
Beveridge that the Caves of Missouri publication 
was the best of its kind that he had seen, though 
“The maps, however, are something less than won-
derful compared to those included in West Virginia 
Survey’s “Caverns of West Virginia.” 
     By 1956 WMO members were working on sev-
eral projects.  In April of 1956, Dahlgren, Hawks-
ley, and Vineyard made a trip to the NSS National 
Convention in Tennessee, meeting cavers and cave 
researchers from around the nation.   There they 

met Henry Douglas, fellow caver and founder of 
the Virginia Cave Survey, who would provide in-
sight for them to begin a state cave survey in Mis-
souri.   On the April 21st meeting of the WMO, 
discussion ensued on creating a large project for 
the WMO to “take over the study and classification 
of all the caves in the state.”   On April 23, 1956 Oz 
Hawksley, founder and chairman of WMO, wrote a 
letter to state geologist Tom Beveridge describing 
the WMO as a serious group of speleologists with 
“a policy that we make no trip to any new cave 
without making a survey of that cave or collect-
ing other scientific data.”   Hawksley went on by 
describing the same reasoning that former state ge-
ologist Edward Clark used in his invitation to Bretz 
to compile the Caves of Missouri, writing “It is our 
feeling that the investigation of such caverns is of 
importance to an understanding of the underground 
water resources of the Ozark region.”   Following 
that statement Hawksley wrote, “However, we also 
know that most professional geologists are little 
interested in speleology.  This is understandable 
since so little is known about caves and so little is 
ever taught about caves in geology courses.  We do 
hope, though, that since both caverns and springs 
are rather valuable resources in Missouri that we 
may be able to interest you in our plan to begin a 
rather complete, long term survey of the caves of 
Missouri.”   Hawksley would go on to write that 
the MGS had every right to know what the MSS 
was doing and that cooperation would prevent du-
plication of efforts. 
     Caves of Missouri, a 490 page monograph pub-
lished in 1956 by the Missouri Geological Survey 
not only cited descriptions, locations, photographs, 
and maps of Missouri caves but was also the first 
published attempt at a general theory of spele-
ogenisis applied specifically to Missouri and the 
Ozarks.  Since that time, cooperators of the MSS 
have continued with such tradition of inquiry along 
with a persistent approach to the exploration, study 
and documentation of Missouri caves. Dating back 
to the origins of the organization, the MSS still 
maintains a close working relationship with the 
Missouri Geological Survey, which serves as a re-
pository for all of the hand drawn maps and paper 
cave files accumulated by the MSS.  From 1956 up 
through the 1990's all records of Missouri caves 
were kept in the Master Cave Files within 16 filing 
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cabinets located at the MGS in Rolla, in addition to 
satellite files which have roamed the state region-
ally.  Today, new information is maintained largely 
through the Missouri Cave Database (MCD).

Organization
     The Missouri Speleological Survey has five 
goals:
A. To locate, record, conserve, and research the 
caves of the state of Missouri
B. To provide a permanent, non-profit, non-sec-
tarian, cooperative organization for the pursuit of 
speleology.
C. To disseminate knowledge of caves of Missouri 
through publications, conducting public forums, 
lectures and other similar programs.
D. To establish and nurture a professional atmo-
sphere among Missouri's speleologists.
E. To cooperate with all individuals and organiza-
tions consistent with the forgoing purpose.
     The MSS is made up of affiliate organizations, 
cooperators and members.  Most affiliate organiza-
tions are grottos of the National Speleological Soci-
ety while others are cave conservancies.  The MSS 
Board of Directors is made up of representatives 
from affiliate organizations who are appointed by 
their respective organizations.  Officers are elected 
by the Board along with the most active position 
within the organization, the Cave Files Manager, 
also an appointed position by the Board. 
 Early in its life the MSS began the tradition 
of putting out frequent publications on the activities 
of Missouri cavers and on various aspects of cave 
science and documentation through its newsletter 
and scientific journal. The Liaison, a bimonthly 
newsletter of the MSS, documents the activities of 
cavers throughout the state.  Each Director repre-
senting their respective grotto compiles reports of 
their group's activities for the Liaison.  The MSS 
also publishes a regular scientific journal, Missouri 
Speleology.  The journal covers a wide range of 
topics including regional/county issues describing 
specific caves within a given region, topical issues 
concerning single caves, and papers on biology, pa-
leontology, geology, hydrology, cave management 
and cultural studies relevant to Missouri caves and 
karst.
     The foundation of the MSS is cooperation.  Indi-
viduals and organizations who work with the MSS 

are considered cooperators.    One is considered 
a cooperator by simply turning in data or contrib-
uting to project caving for which data goes to the 
MSS.  The MSS does have membership, though it 
is little more than a subscription to the Liaison and 
Missouri Speleology.  It is the collaborative efforts 
of our cooperators who turn in cave locations and 
maps, help survey caves, write reports, take en-
trance photos, update old locations with GPS, tran-
scribe old reports for the database and contribute 
biological inventory data, which creates the back-
bone of the MSS.
     In the early years of the MSS the Cave Cata-
logue for the State of Missouri was published and 
provided to affiliate organizations.  Over time this 
practice waned to keep data better managed, mak-
ing individual requests for specific data the pre-
ferred method, a practice still used. 
     Today the MSS maintains the Missouri Cave Da-
tabase which includes locations, descriptions, trip 
reports, faunal records and map information. The 
MSS defines a cave as any natural feature within 
bedrock enterable by humans for an appreciable 
distance meaning we have caves ranging from 20 
feet to over 30 miles within our database.
     The Missouri Cave Database is used by cavers 
across the state.  Typically, cooperators have ac-
cess to specific regions or counties which they are 
working in.  Access to data is based off of one's 
purpose and contributions with the expectation 
that any data going out will lead to new data com-
ing in.The MSS does not give out cave locations 
for purely recreational caving; however, there are 
a many tasks needing to be done which supports 
the goals of the MSS and for which data is granted 
including mapping, updating locations, writing de-
scriptions, biological inventories, etc.    
     In addition to cavers, information from the Mis-
souri Cave Database is sometimes shared with 
state and federal agencies in the name of protect-
ing, preserving and managing Missouri caves and 
karst.  This nurtures a highly productive relation-
ship between cavers in Missouri and public agen-
cies, despite the pressures created by WNS.
     The Missouri Cave Database is an unfinished en-
deavor and a continual work in progress. Improv-
ing locations, writing cave descriptions, updating 
land owner information, etc. are all help
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ful contributions for which data may be granted.  
Though again, it often depends upon the merits of 
the individual or group requesting data. 
  
Cave Research Foundation Ozarks Operation and 
the Missouri Speleological Survey
     In the 1950s cavers working in the Mammoth 
Cave region created the Cave Research Foundation 
(CRF) in order to facilitate their relationship with 
the National Park Service.  This was an essential 
development for the creation of the world's longest 
mapped cave, Mammoth Cave; which grew out of 
multiple connections made between major caves 
in the South Central Kentucky karst, linking them 
all to Mammoth.  By the early 1980's CRF began 
expanding into the Ozarks to facilitate work in the 
Sylamore District of the Ozark National Forest in 
Northwest Arkansas.  Throughout the following 
decade Missouri cavers and key MSS cooperators 
began taking leadership roles in the cartography of 
the Mammoth Cave system, immersing themselves 
within CRF.  Their time working with CRF in-
stilled in them an appreciation for the cooperative 
relationships which cavers can nurture with cave 
owners, government agencies, with no better ex-
ample than the success of linking Mammoth Cave 
together.
     At that same time, throughout the 1980s,  these 
same MSS cavers, namely Scott House, Mick Sut-
ton and Paul Hauck had established highly pro-
ductive working relationships with the Missouri 
Department of Conservation, the Mark Twain Na-
tional Forest and the Ozark National Scenic Riv-
erways; all significant cave owning agencies in 
Missouri. Their work previously done under the 
auspices of the MSS, and building off of a long tra-
dition of Missouri caver cooperation with govern-
ment agencies slowly fell under the banner of CRF 
Ozarks, in cooperation with the MSS and in support 
of the same goals.  It was a natural progression as 
the two groups are not mutually exclusive.  Each is 
a service organization with slightly different, com-
plimentary purposes.  MSS serves as an archive for 
any data related to Missouri caves and karst linking 
Missouri cavers together, whereas CRF, building 
off of the successful work in the Mammoth Cave 
region, serves as a facilitator between cavers and 
government agencies.  
     From there on out MSS and CRF have worked 

jointly in making project caving within the Ozarks 
amongst the most productive endeavors by cavers 
in the U.S.  This is achieved by the organizations’ 
ability to draw reliable volunteers with wide rang-
ing skill sets and cave related interests from the 
large pool of cavers throughout the region, includ-
ing Missouri, Arkansas, Kansas, Illinois, Kentucky 
and Iowa.  In addition to a large volunteer force 
the MSS provides organized data via the MDC to 
respective agencies and other landowners, earning 
CRF Ozarks an active role in cave management on 
public and NGO lands throughout Missouri and 
the Ozarks and at the same time adding valuable 
records on the caves and karst of Missouri and the 
Ozarks. 

Project Caving in Missouri and The Ozarks 
     A strong tradition of project caving in Missouri 
has helped amass an impressive body of knowl-
edge on Missouri caves.  The majority of cave trips 
by organized cavers in Missouri are in support of 
the goals of the MSS whether it be mapping, bio-
logical inventories, or other projects which docu-
ment or work to conserve Missouri caves and karst.  
Some purely recreational caving happens in Mis-
souri, though it’s little enough, particularly since 
the emergence of WNS, that it is at times difficult 
for new cavers to find underground opportunities 
unless they’re willing to pull tape or count cave 
life.  
     The MSS Board is made up thirteen affiliate 
organizations including Middle Mississippi Valley 
Grotto, SEMO Grotto, Little Egypt Grotto,  MSM 
Spelunkers Club,  Meramec Valley Grotto, Ozark 
Highlands Grotto, Springfield Plateau Grotto, 
Chouteau Grotto, Kansas City Area Grotto, Pony 
Express Grotto, Lake Ozarks Grotto, Carroll Cave 
Conservancy, Missouri Caves and Karst Conser-
vancy and Cave Archaeology Investigation and 
Research Network (CAIRN).  With a few excep-
tions these groups, along with CRF Ozarks, con-
duct most of the caving throughout the state.  
As is probably typical across the U.S. most caving 
in Missouri is organized through local grottos with 
common overlap on shared projects and regions.  
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     Since the early 1900s, there has been somewhat 
of an active, if unofficial, group of people from the 
Rolla area that had a craving to go underground 
into the many caves in these parts. Although the 
history of the MSM Spelunkers Club dates back 
to the early 1930s, it was not until November 8, 
1949, when the Spelunkers Club had their Consti-
tution approved by the faculty of Missouri School 
of Mines, that they become an official school orga-
nization. There were about a dozen students in the 
Club at this time. 
     While there had been some other caving groups 
across the state (that were mostly "adventure clubs" 
out of the St. Louis area that had field trips in the 
Meramec area that sometimes included caving), 
the MSM Spelunkers Club is the oldest of the mod-

ern organized speleological groups in Missouri.
     Although the Missouri School of Mines has been 
renamed (several times) and is presently referred to 
as Missouri University of Science and Technology, 
the club has retained its original name in recogni-
tion of the organization’s proud history. Today, the 
MSM Spelunkers Club continues to be an active 
caving organization dedicated to safe and consider-
ate caving. 
     Having a mostly student membership body, 
members come and go often, making long term 
projects difficult. Because of this, club activities 
usually involve a good mix of recreational cav-
ing, monitoring caves for state and federal orga-
nizations, short term projects, and public relations 
events within the community.
     Within the last year or so, MSM Spelunkers 
have done some cool stuff, including:
     Cave monitoring in Mark Twain National For-
est, continued exploration and mapping of Camp-
bell Cave, surveying and mapping in Sunset Cave, 
photography in Muench Cave, digging in the back 
of Roubidoux a.k.a. “Pike’s Peak” a.k.a. “Indian” 
a.k.a. “The Doux” Cave, locating and mapping 
caves in Onondaga Cave State Park, joint-venture 
work with the CRF in Mammoth Cave, two verti-
cal caving trips to the TAG region, numerous pre-
sentations to BSA troops, S&T students, and com-
munity organizations, and many recreational trips 
to caves around the area, to name a few.
     Every Wednesday, the club comes together for 
a weekly meeting. Stories are told, business deci-
sions are made, and projects are discussed. Meet-
ings are open and are held in McNutt Hall on the 
S&T Campus, beginning not-so-promptly at 6:30. 
Those interested in contacting the MSM Spelunk-
ers can do so 24/7 by email at spelunk@mst.edu .

      Missouri School 
      of Mines Grotto
            by Craig Buschkoetter
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     The Springfield Plateau Grotto (SPG) became an 
NSS chapter in 2006, with a charter membership 
39 members. As of April 2015 SPG had 56 mem-
bers, of which six are NSS Fellows, several oth-
ers work in various capacities in NSS committees 
and/or other functions and one is an NSS Honorary 
Member. 
     In its primary caving area, SPG has academic 
members from universities and high schools who 
provide expertise in earth and biological sciences, 
journalism, historical research, engineering and 
environmental sciences that include courses in spe-
leology, cave biology and graduate studies.   
The organization operates in Springfield, Missouri, 
queen city of the geomorphic area known as the 
Springfield Plateau, a sprawling area where the 
surface rock is primarily limestone of Mississip-
pian age, underlain by thick carbonate rocks of Or-
dovician and older rocks at depth. The region has 
intense karst topography with springs, sinkholes 
and, of course, thousands of caves. In fact, karst is 
such a familiar part of daily life that one can use the 
word karst in normal conversation without getting 
a blank stare.      
     The Grotto is dedicated to the basic principles of 
the NSS, stewardship of caves and karst as signifi-
cant natural, cultural and historical resources and a 
source of national pride. 
     SPG also passionately supports the state motto 
as shown on our motor vehicle license plates, Mis-
souri the Cave State.
     Grotto statistician and bean counter (Jonathan 
“Jon” Beard, NSS 21408-RL (CO-FE) documents 
1750 official SPG cave trips since 2006. These 

      SPRINGFIELD                
 PLATEAU GROTTO
     A CHAPTER OF THE NATIONAL    
        SPELEOLOGICAL SOCIETY

              by Matt Bumgardner       by Matt 
Bumgardner

trips led to the production of 160 completed cave 
maps and the progress of numerous other mapping 
and research projects in Missouri and other states. 
     Over the past nine years, SPG has developed 
techniques and technology to become a cutting-
edge leader in the restoration of abused caves 
from vandalism and other indignities, spending 
245 person-days of restoration work in at least 47 
caves, plus the training of hundreds of people in 
restoration methodology. This work has progressed 
so rapidly that it is now possible to restore entire 
caves—not just broken speleothems (using spe-
cially developed chemical adhesives) and equip-
ment modified to bring caves and the creatures that 
live in them back to what they once were.   
     Working with visionary and friendly landowners, 
SPG has developed an experimental cave that SPG 
members use to train beginning cavers in restora-
tion work, cave mapping, biological inventories 
and a host of other skills. Known as Breakdown 
Cave, this amazing teaching laboratory has been 
operated for the past 32 years in a cooperatively 
managed relationship that has survived even an 
ownership change, attesting to the public relation-
ship skills of the Grotto leadership. Annually, SPG 
volunteers lead dozens of trips through Breakdown 
Cave, training new cavers and educating the public 
in what is meant by “cave and karst resources.”

            Work on graffiti before and after (Beard)
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     Led by skilled cave photographers whose work 
regularly graces the pages (and covers) of the NSS 
News and numerous other local and national pub-
lications, SPG produces thousands of photographs 
every year. In 2014 and 2015, the Grotto published 
calendars featuring caves of the Springfield Plateau 
and other regions to help explain why we are so 
proud of the underground world we love so well.   
     The words cooperation, collaboration and com-
munication speak volumes about how important 
it is to keep in tune with others whose vision you 
share. SPG does just that with agencies, NGOs, 
foundations and individuals who manage and sup-
port cave resources. The Cave Research Founda-
tion, Missouri Department of Conservation,  Mis-
souri Geological Survey, Missouri Speleological 
Survey, Missouri Caves Association, the L-A-D 
Foundation, Missouri Caves and Karst Conservan-
cy, various universities and colleges and  a host of 
others help SPG achieve its goals and vice versa.    
     SPG has well-developed grant-writing skills that 
are supported by the excellence provided by SPG 
members. Funds raised from a variety of sources 
enabled SPG to amass a healthy cave gating fund 
that over nine years has enabled protection of 12 
caves with bat-friendly cave gates. 
SPG manages ten gated caves: 
• Breakdown Cave (Christian County), a 
6,300-foot cave used as a cave restoration labora-
tory and speleology classroom
• Lon Odell Memorial Cave (Dade County), 
a 5,000-foot cave containing prehistoric human 
footprints, torch remains and petroglyphs
• Fox Creek Cave (Douglas County), a 532-
foot cave profuse with speleothems
• Fourteen Forty Cave (Wright County), a 
2,000-foot cave known for its speleothems and 
cave fauna
• Watterson Cave (Wright County), a 2,000-
foot cave with 130 feet of vertical relief known for 
its bizarre soda straw stalagmites
• Garrison Cave #2 (Christian County), a 
4.7-mile cave that is habitat for the largest popula-
tion of the bristly cave crayfish
• Dream Cave (Ozark County), a 6,000-foot 
cave known for its profusion of “conga drum” stro-
matolites. The cave is co-managed with the Mis-
souri Caves and Karst Conservancy
• Pearson Creek Cave (Greene County), a 

424-foot cave rescued from vandals, currently un-
dergoing restoration
• Fitzpatrick Cave (Christian County), a 650-
foot cave known for its Ozark cavefish, bristly cave 
crayfish and five species of bats
• Shoal Creek Cave (Newton County), a 
2,000-foot cave known for its bristly cave crayfish 
and speleothems.
     Multiple grants from The L-A-D Foundation 
paid for a total print run of 21,000 copies of a full-
color, booklet called Caring for Your Karst that 
are passed out to every cave owner that we visit. 
The booklet has been widely shared at no cost to 
numerous other organizations that deal with cave 
owners/managers.  
     Funds management is obviously a critical func-
tion for a successful grotto. SPG has a Cave Gating 
Fund with sufficient reserves to permit quick action 
in emergencies, plus other income for acquiring the 
necessary equipment and facilities for conducting 
public events, the tools for cave mapping and other 
grotto activities and publication costs, etc.    
     The work of SPG members is not just for docu-
mentation and entertainment. The grotto publish-
es two periodicals, a monthly newsletter entitled 
Passages to communicate governance matters, 
news and events, financial information and basic 
grotto functions on a regular basis to all members. 
Digital publication is easy, quick and inexpensive. 
The second, a quarterly publication, Subterranean 
Journeys contains more substantive articles that 
document SPG cave trips, photos and maps our 
members produced. 

       Rimstone dam in Sequiota Cave (Spoering)
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     Southeast Missouri 
             Grotto
  by Chad McCain

     The Southeast Missouri Grotto, SEMO for short, 
is based out of Perry County, Missouri. The grotto 
consists of about half and half project cavers, and 
newer cavers interested in recreational caving, with 
occasional help on bigger projects. The current 
board members consist of Rob "Bobcat" Kaval-
iauskas as the President, Mark Brewer as the Vice 
President, Edmund Tucker as the Treasurer, Chad 
McCain as the Editor and Ray Shaw as a standing 
board member at large.
     Long standing projects consist of surveying 
in Crevice Cave, the longest cave in the state of 
Missouri at approximately 30.2 miles. Another 
large project started in 2007 with the discovery of 
the Blackfathom River Cave system in Ste. Gen-
evieve County, Missouri. To date Blackfathom is 

The four main surveyors of the Blackfathom River Cave 
Project. Chad McCain on rope, Edmund Tucker in front, 
Gary Resch in the middle back, and Kris Hartman in the 
upper right. (Tucker)

First survey trip into Blackfathom River 
Cave, Aaugust 18, 2007. Rob ‘Bobcat” 
Kavaliauskas, in the front. 2nd row left 
to right Chris Goodson, Don Bittle, Gary 
Resch, Chad Huber. Back row standing left 
to right, Kris Hartman, and Rusty Lema.

7.02 miles long and approximately 9 miles of cave 
has been mapped in Ste. Genevieve since 2007, in-
cluding satellite caves of Blackfathom and caves in 
other "systems" all together. Survey in recent years 
has slowed down quite a bit, as many cavers have 
settled down and started families of their own.
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 The Kansas City Area Grotto (KCAG), an 
NSS affiliate, was founded in the mid-1960s and 
has been continuously active ever since.  Today, 
KCAG has a number of focuses and program initia-
tives.  An active novice caving program, designed 
to introduce the public to safe and responsible cav-
ing (as well as to identify potential project cavers) 
is run by our vice-president, Jack Peters.  Supple-
menting this initiative is a very active outreach 
program to organized youth groups, including Boy 
Scouts, Royal Rangers (the Assembly of God out-
door youth program), and the Mormon Church’s 
youth programs, just to name a few.  These pro-
grams are run by recent past president DJ Hall, and 
Sam Clippinger, a long-time Scouter and grotto 
member who also serves as the grotto webmaster.  
Hickory County, Missouri has been adopted by the 
grotto as a focus of intensive field work, under the 
direction of Gary Johnson.  Over the last five years, 
Gary has increased the number of known (and 
mapped, or about-to-be mapped) caves in Hickory 
County from 21 to about 50 – a total that changes 
almost monthly.  Rick Hines is our resident award-
winning cave photographer, and has done some 
amazing work with his collection of 18 highly sen-
sitive slave flashes and his mastery of Photoshop, 
in a number of large, scenic caves, both wild and 
commercial.  As an example, in 2009 Rick was 

called upon by Randy Rose, owner of Ennis Cave 
in Arkansas and a former KCAG member, to pho-
todocument the five-mile-long, highly decorated 
and speleologically diverse Ennis Cave for the 
book Randy was writing on his cave.  This project 
kept Rick and a large cadre (it takes a big team to 
deploy 18 slave flashes!) of KCAG and other cav-
ers underground off and on for many months, re-
quiring several person-months of effort.  Rick has 
also done some serious subterranean videography, 
and played a key role in the founding of the Car-
roll Cave Conservancy (for which he is designated 
CCC #1).
     Other KCAG members are active in a variety 
of project caving activities elsewhere in the state, 
and beyond.  Jerry Cindric has a multi-year cave 
survey project running in the Caribbean, most 
recently focusing on Barbados.  The grotto is en-
tering the fourth year of on-going survey project 
at Cloud 9 Ranch, a 6,500-acre private camping 
ranch in Ozark County, Missouri that now has 31 
known caves  and karst features on its  premises 
(up from 22 when we started).  This project is run 
by Lee Krout, a Ranch member, and will result in 
the documentation, survey and on-going monitor-
ing of all of these features.  The survey phase of 
the project is near completion, and it is now enter-
ing an intensive cartography phase.  An illustrated 
directory will result that will be ultimately be sold 
to the owner-members of the Ranch.  The grotto 
is also active in cave restoration, with Dave Mead 
leading a project to clean up Cleveland Cave, the 
longest cave in St. Clair County.  Dr. Bill Elliott, 
then the Missouri Department of Conservation’s 
cave biologist, once called Cleveland Cave the sec-
ond most graffiti-defaced cave in the state of Mis-
souri.  KCAG is also quite active in protecting cave 
resources through gating, having provided project 
leadership for several gating initiatives since 2009.  
     KCAG members are contributing members of 
many other Missouri caving organizations.  Past 
president Bill Gee, former president of the Carroll 
Cave Conservancy and its long-standing biology 
chair, actively cooperates with university professor 
Dr. David Ashley and others, facilitating and lead-
ing field expeditions for Dr. Ashley’s undergradu-
ate speleology classes.  Bill also directs a long-run-
ning longitudinal biological study of Carroll Cave 
for the Conservancy.  A members of the grotto 

   The Kansas City Area Grotto
     (a.k.a. The Orange Team)

        by James R. Cooley, NSS 25828



The Hitchhiker’s Guide to Missouri Caving - 2015 NSS Convention

308

serves as cave manager for five caves managed by 
the Missouri Cave and Karst Conservancy.  Many 
members of the grotto are active project cavers 
working under the auspices of the Cave Research 
Foundation and the Missouri Speleological Survey 
(MSS), and conduct resource monitoring, manage-
ment, and cave survey for a number of state and 
local agencies.  As an adjunct to these efforts, Ken 
Grush is leading a multi-year project to fully digi-
tize the MSS’s Missouri cave files database.  Ken has 
added literally millions of words of cave data to the 
electronic repository in the past five years.

Grotto treasurer (and Chef!) Pic Walenta examines for-
mations in Carroll Cave. (Hines)

To the right, Ken Grush surveys the lower reaches of 
Bear Cave, Cloud 9 Ranch. (Cooley)

Jim Cooley among fallen giants in Amphitheater Cave, 
a cave discovered on the Irish Wilderness by KCAG ex-
plorers.  With secondary remineralization, these columns 
were toppled by seismic activity, probably the New Ma-
drid earthquake of 1812.  (DJ Hall)

The 100-foot waterfall, Ennis Cave, Stone 
County, Arkansas.  Note orange scale object 
(John McGuire) at bottom. 
(R. Hines)
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     In 1991 Dr David Ashley began teaching the 
basics of cave exploring as PED 171 “Beginning 
Cave Exploring.” He taught and continues to teach 
students the importance of safe caving. For over 
two decades now, this class has been running 
steady and unwavering and has become quite fa-
mous and well known amid the Missouri Western 

     A Brief History of the Pony            
              Express Grotto
                 by J. Brent Gerling       

steady and unwavering and has become quite fa-
mous and well known amid the Missouri Western 
State University faculty and students. Additionally, 
Dr Ashley, a founding and honorary member of the 
Pony Express Grotto, has become a steadfast name 
in caving around the country. He has been noted 
for discoveries of cave specimens, and the discov-
ery of a rare species of cave snail in the Ozark Un-
derground Lab in Tumbling Creek Cave. With his 
class, students have developed an understanding 
and acceptance of caves; leading the most dedi-
cated ones into a love for caving!  

     In the first year, four different sections were 
taught.  Students from the four classes decided that 
they wanted to continue caving and thought that 
the best way to do that would be to start a club.   
Three people in particular spearheaded this group; 
the late Kate Johnson, Lorin O’Daniell, and Kathi 
Vandergriff.  These three, with the help of Dr Ash-
ley, managed to gather a couple members from 
each of the different classes and form a steering 
committee.  
     Over several months they met regularly creat-
ing the groundwork for a new club, an on-campus 
club because almost everyone was a student.  They 
rushed the paperwork through the Student Gov-
ernment Association and on April 17, 1992 the 
MWSC Student Grotto had its first business meet-
ing. By semester end the Grotto was active and in 
a caving frenzy.  
     However, a club can only survive as long as it 
has regular support and dedication from its mem-
bers.  This became clear by the summer of 1993 
when several of the founding members graduated.
These members still wanted to have the privilege 
and the responsibility of their own grotto. They all 
met to come upwith ideas about what to do. After 
much brainstorming, three options were out on the 
floor aand a final decision was going to be put to 
a vote.
     It was voted on the first week of September to 

  Dr. David Ashley

            The MWSC banner on campus.
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split the club into two. The  MWSC Student
Grotto would remain on campus for those students 
and associates who wanted to remain there and 
second, a new club would take off for the geeneral 
public in St. Joeseph, MO.  On Wednesday, Sep-
tember 8, 1993 at a gathering of friends and cavers, 
the Pony Express Grotto (PEG) was formed.
     Since the formation of the Pony Express Grot-
to, quarterly meetings and regular cave trips have 
been a mainstay for the members. Caver contacts 
and cave trips continue to be a main focus of the 
members of PEG. Activities regularly dot the PEG 
calendar, though generally teamed with other grot-

tos or cavers. PEG continues to maintain its com-
mitment and dedication as team leaders among 
beginning cavers by displaying strong education 
etiquette and respect towards caves in general.
     The Grotto has continued a life and direction    
that was intended by its founding members. It has  
had a fantastic lifespan for a caving club centered 
in a caveless area of northwest Missouri. Through 
added members and years of growth, the Pony Ex-
press Grotto has thrived. Hopefully, we will con-
tinue to grow and keep our voice in the caving 
community of this great caving region.
                                        

             Chouteau Grotto

                by Rita Worden
                   MSS Director/Chouteau
  

Chouteau Grotto was formed in November of 
1958, though not officially named until later that 
winter, with the first Foresight published in Dec. 
1958.  In April of 1959 the NSS officially approved 
the Chouteau charter and it was presented by the 
Congress of Grottos at the '59 NSS Convention in 
Springfield.  The word "chouteau" ('show-tow') 
comes from a type of limestone in the area named 
for an early French explorer.  Over the years Chou-
teau has focused on projects concerning the local 

caves of Boone County including Devil's Icebox 
cave, a large, well protected cave in a nearby state 
park, as well as exploring and documenting caves 
all over Missouri and Arkansas.  Over the decades 
Chouteau has hosted five MVORs, and annual trips 
to 'TAG' country have often been organized by its 
members.  Chouteau also maintains a directorship 
with the Missouri Speleological Survey and some 
members volunteer with Cave Research Founda-
tion helping with biological studies and surveys.  
MCKC (Missouri Caves & Karst Conservancy) 
also receives contributions of time and money from 
the membership.  Our grotto meets formally every 
first Wednesday of the month at the Daniel Boone 
Regional Library in Columbia (7 p.m.) and infor-
mally later that evening at a local restaurant we like 
to call the Goat and Dog (G&D pizzeria).  Though 
we do not maintain a website at this time more de-
tails and some photos can be found at groups.ya-
hoo.com/chouteau.
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    Middle Mississippi 
         Valley Grotto   
                 1957-2015
         
                    by Jo Schaper

    Middle Mississippi Valley Grotto was founded 
in 1958, the first grotto on the eastern side of the 
state organized for working adults.  Four years 
earlier the Western Missouri Speleologists were 
the first organized caving group in the state, and 
cavers from St. Louis participated in that group. 
Frank Dahlgren, a welder and metalworker from 
St. Louis, was the only non-academic founder of 
the Missouri Speleological Survey in 1956. 
        In April 1957, Ruth Duet, of the Central St. 
Louis Branch of the YWCA obtained permission 
from Jack Herschend for a group to go to Branson 
to explore off-trail at Marvel Cave. Frank Dahlgren 
and Lloyd and Dorothy Pruett of the Western Mis-
souri Speleologists offered to prepare the explorers 
including Duet, Dorothy Hackenyos, Jim and Alice 
Leider, Dorothy Jordan and John Ruprecht went on 
the trip. 

       Over the next few months, Gregory J. “Tex” 
Yokum, Elmer Alsmeyer, Judy Anderson, Bill Lu-
ebbers, Steve Sabo, and Earl Biffle joined them in 
expeditions to Pleasant Valley Cave in Jefferson 
County, Meramec State Park caves and Perkins 
and Carroll Caves in Camden County. Twenty-four 
individuals are listed as charter members of the 
grotto.   
      MMV helped establish the first MVOR in 
February 1959, and by October of that year the 
grotto affiliated with the NSS. Over the next year, 
the grotto caved in Franklin County and Camden 
County near Lake of the Ozarks. In 1960, mem-
bers of the grotto mapped a cave in Ste. Genevieve 
County and visited Tom Moore Cave in Perry 
County, largely because, even though Carroll Cave 
was an exciting project, it was also nearly a three 
hour drive to get there.  
     When Stan Sides, Tex Yokum and others found 
the Berome Moore entrance just a short walk from 
Tom, and only about an hour away, the grotto’s di-
rection was set.  The grotto set a yearly lease of the 
Berome entrance to map and study it with the Hoff 
family, which honored that lease for 45 years.
     For the next 40 years the grotto’s main focus 
was on mapping and studying Berome Moore 
Cave, and in the 1970s and 80s, introducing Boy 
and Girl Scouts to caving with educational trips 
into the cave, with a secondary interest in mapping 
in the Meramec Valley. In 1970, Meramec Valley 
Grotto split off from MMV to concentrate on the 
Meramec Valley when a proposed Army Corps 
dam threatened caves along the upper Meramec 
basin. Some grotto members continued working in 
both regions, but many cavers concentrated on one 
region or the other.  Joe Walsh came from south-
ern Illinois, and MMV expanded into exploring 
other caves in Perry County. Tex Yokum remained 
Berome Moore Project director until his death in 
1987, at which time Sandy Trembley took over the 
mapping project. 
     Due to the aging of the members of the Hoff 
family, and problems with noncaver unauthorized 
access at the cave, in the fall of 2010,  Jim Sherrell 
and Don Dunham met with Dale and Gary Hoff and 
negotiated a window for the grotto (or someone) 
to obtain a one acre plot surrounding the cave en-
trance, an access to the nearest county road, and the 
right traverse the cave beneath the Hoff property.
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for $20,000.  The cavers had 90 days to raise the 
required funding and do the paperwork.  An agree-
ment was made with the Missouri Caves and Karst 
Conservancy to buy the cave, with financial as-
sistance from the National Speleological Society, 
MMV Grotto and private donations. By January 1, 
2011, the entrance belonged to the cavers.
       The dedication of the cave entrance was held 
on July 9, 2011, with MMV being the cave manag-
ers. 
     Just as MCKC and MMV began management 
of the property, in the fall of 2010, Perry County 
became the center of an endangered cavefish con-
troversy, with five caves where the fish is found, 

including Berome Moore, coming under scrutiny 
of the US Fish and Wildlife Service. MMV played 
a leading role in convincing the local people that 
an endangered species could be the “canary in a 
coal mine” for their drinking water, farming meth-
ods and waste disposal. In fall of 2013, the grotto 
sculpin, first found in the Moore Caves, became 
officially listed as a species and as endangered but 
without designated habitat.
     Because of the fish, the Perry County region 
has become more aware of their groundwater, and 
the cavers, including Middle Mississippi Valley 
Grotto, are playing an important part in the local 
community.

    Jon Beard and Jerry Vineyard looking at map of Berome Moore Cave inside Berome Moore Cave. (M. White)
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     The Meramec Valley Grotto (MVG) began on 
the campus of the St. Louis Community College at 
Meramec in the spring of 1968 as an extension of 
a student organization called the Meramec Athletic 
Club. Several Meramec Athletic Club members 
formed an offshoot called the Meramec Speleo-
logical Association (MSA), which had a nucleus 
of between 10 and 15 students and was officially 
recognized in fall 1968.  A year later the Dean of 
Continuing Education contacted Tom Cravens and 
asked him if he would be willing to develop an 
evening course on Caves and Caving. Caves and 
Caving was offered by the St. Louis Community 
College in the spring semester of 1970. Twenty-
five students enrolled – 80% who were continuing 
ed adults.  Both students and non-students caved 
with the MSA. 
     In spring of 1970, the group requested affilia-
tion with the National Speleological Society.  Af-
ter some conflict, the Meramec Valley Grotto was 
formed, having demonstrated its goals and area of 
interest were sufficiently different from other NSS 
grottos in metro St. Louis. 
     On July 20, 1970 the Meramec Valley Grotto be-
came (Internal Organization no. G-184) an official 
NSS Grotto. The officers of MVG were Tom Cra-
vens, President, Pete Gilster, Vice President, Judy 
Rellergert, Secretary, and Dudley Smith, Treasurer. 
At that time MVG had some 19 charter members, 
11 of whom were National Speleological Society 
members.
       During the 1970s, the Grotto was most active in 
the middle Meramec River basin, working to defeat 
the proposed Army Corps of Engineers’ Meramec 
Dam by influencing public opinion against it with 
a symposium and publications, while at the same 

time mapping the caves in the region which might 
be lost, and studying various aspects of the cave 
biology and geology and publishing their findings. 
They constructed the world’s second largest pizza 
(13’ x 5’) and sold pieces to fund efforts against 
the dam. They were also active in gating a num-
ber of recreational caves, and studying the Monroe 
County Illinois karst, including Krueger-Dry Run 
and Illinois Caverns.
     Meramec Valley began its annual Meramec Riv-
er floats in the 1970s, and for all speleology being 
accomplished, the grotto began to acquire a reputa-
tion as a good times grotto that worked hard and 
partied hard.  With the defeat of the dam in a pub-
lic referendum in August, 1978 the urgent push to 
collect data before caves were destroyed lightened, 
but the grotto continued to work in its namesake 
region.  
      With the turn of the 1980s, Meramec Valley 
Grotto, largely due to the concurrent interest in ca-
noeing and floating, acquired an interest in Shan-
non and Oregon counties, home to Ozark National 
Scenic Riverways and the Eleven Point National 
Scenic River, and their caves and karst, exploring 
away from the river banks, and back into the large 
tracts of public and Pioneer Forest lands in the area.  
The grotto aided the MSS in getting the Missouri 
Cave Protection Act passed in 1981. 
     New cave areas were examined, mostly due 
to the grotto being one of those who every two or 
three years put on the regional gatherings of the 
Mississippi Valley Ozark Region.  As cavers be-
came more proficient in single rope techniques, 
and Missouri provided a dearth of bounce-able pits, 
members began to venture to the TAG area for US 
big pit country, and to Mexico over Thanksgiving 

   Meramec 
           Valley 
                  Grotto
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and Christmas breaks, to do some of the largest pits 
in the hemisphere.  Work continued near Waterloo, 
IL, including the grotto assisting with restoration 
of an old schoolhouse on karst lands. Some mem-
bers of MVG became very interested in the caves 
beneath St. Louis and St. Louis County, and ‘after 
work’ trips were popular for a while. Earl Hancock 
and others with connections to the Metropolitan 
Sewer District were called on to assist when the 
agency broke into old cavern 
         The 1990s saw MVG continue assisting 
state agencies with cave cleanups, Including the 
Cathedral Cave restoration project, work on MDC 
lands in heavily abused well –known public land 
caves and volunteer interpretive work at Meramec 
State Park and Onondaga Cave State Park, includ-
ing the re-roofing of an old, deteriorating well 
house.  An influx of younger members, four of five 
of who were still in their teens, provided hope for 
the future of caving.  At the same time the grotto 
dealt with more and more private land caves being 
closed due to liability concerns.  
         The grotto worked extensively in Oregon 
County on US Forest Service land, locating 
and mapping new caves.  Many grotto members 
worked hard on the 1997 National NSS convention 
at Sullivan, in the middle of our favorite part of 
Missouri karst.  Grotto members built and began 
to use a cave radio to do surface to underground 
cave location, tying surface land ownership to cave 
mapping efforts. 
         The “young kids” of the 1990s came of age 
in the early years of the 2000s, and have become 
prolific mappers in Shannon County, Ste. Gen-
evieve County and key players in the Carroll Cave 
re-mapping, working with Cave Research Founda-
tion and others. The grotto continues to be based 
in Kirkwood, though it moved from its longtime 
second home of Powder Valley Nature Center first 
to Kirkwood Library, and now to the meeting room 
at Alpine Shop. Grotto members stepped up this 
decade to help run the Missouri Caves and Karst 
Conservancy, and the MVOR.
        Work on the Pioneer Forest, finding and map-
ping caves continued.  Trips to Mexico declined 
as many grotto members coped with the uncer-
tain economy. The grotto continued public educa-
tion efforts, however suitable caves to take scouts, 
schools, and so forth to became harder to find.  

      In summer 2009 , the US Forest Service closed 
recreational caving on the Mark Twain Forest, 
and in spring of 2010,  the Missouri Department 
of Conservation and DNR-Division of State Parks 
followed suit,  as the result of bat white nose syn-
drome (WNS) arrival in Missouri.  Caving on pri-
vate lands continued, and some members became 
involved with the Missouri Bat Census, a private 
organization doing bat-bioinventory. Unlike the 
glory days of the 1970s and 80s, recreational cav-
ing became more private trips with fewer reports 
what cavers were up to. Much local recreational 
caving has been restricted to caving events, such 
as MVOR, where special permission is obtained 
from local landowners, MCKC caves, and project 
caving organized by the MSS or CRF. For the time 
being, the days of the grotto cooperating on special 
projects with state agencies have been suspended, 
and relations with those agencies restricted only to 
agency-directed bat-related activity. 
      The social aspect of MVG still exists in this 
low-caving time, just not with as many public 
cave trips. For the time being, we are doing float 
trips, ridge walking and entrance locating.  Since 
the development of decontamination protocols in-
tended to minimize any accidental spread of WNS, 
beyond what the bats themselves accomplish, and 
the gradual reopening of some public land caves 
in Eastern US areas once WNS has saturated the 
region, we look forward to resuming caving in the 
summers, under permit, with limited numbers of 
caves per day, and with clean gear restrictions. 
MVG truly believes that cavers are the bat’s best 
friends, and that we can co-exist with them, safely 
and sanely, for many years to come, and help them 
in their recovery while at the same time, enjoying 
the caves and karst we love and understand so well. 
(Compiled from Tom Cravens, Joe Light, Alicia 
Wallace and Jo Schaper reports.)
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               MVOR Unites 
    Diverse Midwestern Cavers
 
 
     Mississippi Valley-Ozark Region (MVOR), 
is an internal organization of the Nation-
al Speleological Society. The region con-
tains Missouri and all the adjacent states. 
     The purpose of the MVOR is to promote the 
conservation of caves within the caving commu-
nity in the MVOR area of the NSS, within the 
guidelines set forth by the NSS policy of cave 
conservation, and to promote fellowship, safety 
and caving opportunities among those involved. 
     The region meets bi annually and has 
about 500 loyal cavers that attend irregularly.   
The MVOR floats around, never occurring 
in the same place twice in a row. This adds 
to the excitement of what's next? Or what is 
the next fire going to look like? Or is Bar-
bie Jeep racing going to be around for awhile?  
     But seriously the cavers in this region al-
ways do the group proud. The highest hon-
or that we give is the Lester B Dill Award.  

     In 1972, the late Lester B. Dill endowed an award to 
be presented annually at the spring MVOR to a caver 
making a significant contribution to speleology dur-
ing the last calendar year. The first award was pre-
sented at the spring 1972 MVOR to Jerry Vineyard 
and the latest recipient in 2015 is Bill Heim. It has 
been given to 30 individuals and 3 caving couples.  
     The purpose of the award is to give cred-
it and draw attention to cavers who have 
spent considerable time or effort in increas-
ing our knowledge of the speleological field.  
It is this authors opinion the best thing about the 
MVOR is the fact that we are one big really dysfunc-
tional family that loves to cave.  I've been humbled 
and very proud of projects that this group of people 
have accomplished.  And would be happy to add 
you to the group.  Look for info on the next MVOR 
in the NSS news or on our website MVOR.org 
 
 
 
 
 
 
 

     Mississippi Valley             
        Ozark Region 
          (MVOR)
   by President Alicia Wallace
       NSS 55026
   Lester B. Dill Award 2010
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  Ozark Cave Diving Alliance
   by Ben Perkins

     The Ozark Cave Diving Alliance (OCDA) is 
a 501(c)3 non-profit corporation.  Our safety and 
conservation oriented group of underwater cave 
explorers use their skills to assist in education, 
research, and scientific documentation of conduit 
systems in the Ozarks. Some organizations we 
have collaborated with in the past include the Mis-
souri Department of Conservation, the National 
Park Service, the United States Geological Survey, 
and several private landowners.  The OCDA stands 
ready to assist in any endeavor to promote con-
servation, education, or exploration of underwater 
cave systems in the Ozarks.
     The Ozark Cave Diving Alliance was officially 
formed in early 1998 as the result of many things. 
It seemed as though exploratory efforts in the 
Ozark region began to taper off during the early to 
mid 1990s. This appeared to be the result of one 
or more obstacles at the time including: cold wa-
ter temperatures, extreme depths up to and beyond 
300 feet deep, and a multitude of equipment con-
figurations and breathing gas mixtures. Missouri 
cave systems offer limited visibility, dark conduit, 

and flow issues. In addition, the window for opti-
mal exploration is limited to but a few months in 
the late summer and fall each year.
      In 1995, A few of the more regular cave divers 
in the area were able to identify the aforementioned 
obstacles (and more) and began to research ways 
to address them. First, we decided to look around 
the country, and the world, gathering information 
from individual explorers and groups who safely 
conducted the types of exposures that would be re
quired in the Midwest. 
     In 1996, a small number of divers (later to create 
the area were able to identify the aforementioned 
obstacles (and more) and began to research ways 
to address them. First, we decided to look around 
the country, and the world, gathering information 
from individual explorers and groups who safely 
conducted the types of exposures that would be re-
quired in the Midwest. 
     In 1996, a small number of divers (later to cre-
ate the OCDA) began exploring Maramec Spring in 
St. James, Missouri. Under exclusive permit, work 
continued at Maramec Spring and divers soon began

Looking out of Blue Spring on the Current River at diver Ben Perkins, (Jennifer Idol,2014)
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exploration and clean up efforts at Roubidoux 
Spring in Waynesville, Missouri. 
     In 1997, as general exploration methods were 
improved, the next phase responsible for the suc-
cess of continued exploration would hinge upon 
utilizing a larger pool of members. Team member 
selection was (and is) a long and delicate process 
including: formal cave training, mentoring from
senior Team members, and experience. Finding 
the attributes necessary for dedicated and focused 
cave divers is not an easy undertaking. Team mem-
bers live all over the Midwest including Missouri, 
Oklahoma, Kansas, Texas, and Arkansas.
     In January 1998, the Ozark Cave Diving Alli-
ance was officially formed and focused in provid-
ing continued education to the public, landowner, 
and scientific community with respect to area’s 

underwater cave systems. In addition, the newly 
formed Team was able to minimize or altogether 
overcome the previously limiting obstacles.
      All Team equipment is standard and the same 
for each and every diver. Selection, configuration, 
and use of equipment for this Team has been the 
result of over 20 years of continued refinement. 
Standard, proven equipment allows every diver to 
be intimately familiar with his/her partners gear 
thereby maximizing safety and minimizing confu-
sion in an already gear intensive activity.
     The OCDA is currently exploring many large 
springs as well as various sumps in a multi-state 
area. The Team continues to embrace safety, 
advances in equipment, and best practices.  For 
more information please visit www.OCDA.org. 

                Ben Perkins diving in Mine LaMotte. (Jennifer Idol, the Underwater Designer, 2012)
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     Believing the philosophy that all bats, cave biol-
ogy, and cave ecosystems are irreplaceable natural 
resources, the Missouri Bat Census was formally 
organized in response to the onset of the rapidly 
spreading White-Nose Syndrome in the winter of 
2007-2008. The organization has over 350 mem-
bers involving individuals ranging from eco-con-
servation minded cavers to educators, biologists, 
students, and others concerned about the welfare 
of bats. Mobat maintains a data base inventory of 
bats and species diversity in Missouri’s privately 
owned caves.  Providing privately owned locations 
for WNS protected hiberbacula, Mobat has tried to 
monitor and provide research opportunities to pro-
tect and preserve bats. The Missouri Bat Census is 
the life long dream of founder and executive direc-
tor Kirsten Alvey-Mudd.
     Another part of this organization is to provide 
bat rescues and provide facilities for bat rehabilita-
tion. Biological inventories, cave management, ed-
ucational programs, cave and karst restoration and 
clean-ups, as well as, cave mapping and cave mon-
itoring services are handled by this group. They 
can also coordinate outside resources to conduct 
paleo and archaeo surveys and digs, geology and 
hydrology studies, and cave gating (free of charge 
to all private landowners.
     In support of these goals, Mobat now manages 
711 privately owned sites, and monitors over 600- 
sites for WNS and species diversity. This work 
includes winter surveys, summer infrared filming 
and biological inventories, mist netting, and radio 
tracking. In the educational realm, this organiza-
tion was instrumental in organizing the first adult 
Winter Bat Identification workshops that started 
in 2012, and educates over 100 people annually. 
Presentations to numerous organizations includ-
ing Boy and Girl Scouts of America and school 

groups have been substantial. As well as bat rescue 
and rehab, Mobat has organized Missouri’s Urban 
Bats and Bat Housing Monitoring Program. Co-
sponsoring the Midwest Bat Fest, a 2 day 2 venue, 
celebration of Missouri’s forest, urban, and cave 
bats (educating over 1650 folks this year). Mobat 
is an active member of the North American Joint 
Bat Working Group and Midwest Bat Working 
Group, and has been working hard on land acquisi-
tion and preservation with the Priority 1 Indiana 
Bat Hibernacula, which we started in 2012. Many 
other cooperative projects with several Missouri 
Universities, University of Tennessee, Kentucky, 
and Georgia State, as well as, grottos in Missouri 
and Illinois
     To date in 2015, Mobat volunteer teams have 
monitored 509 total sites in 44 counties counting 
207,746 total bats. 27,405 tri-color, 611 northern 
long-eared, 6601 little brown, 1979 big brown, 
628 endangered gray, 167,564 endangered Indiana, 
1303 unknown Myotis. We have worked with WNS 
1655 bats including efforts at 3 WNS mass mortal-
ity sites. MoBat identified and reported WNS in 7 
counties. In 2010, the fungal cause Pd was first de-
tected in Missouri through a swabbing effort at a 
MoBat site. The volunteer efforts to find and alert 
Missouri of this information has been important in 
an effort to control WNS.
     The Missouri Bat Census is proud to help 
provide cave trips and opportunities to allow 
cavers access both statewide and for the 2015 NSS 
Convention.
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Remarks from the dedication of the Lloyd 
and Ethel Hoff Underground Nature Preserve 
by Jim Sherrell on July 9, 2011 (Condensed)

    The Lloyd and Ethel Hoff Underground Nature 
Preserve is a dream come true for Missouri cav-
ers. The preserve encompasses access to Berome 
and part of Tom Moore caves, and is the culmina-
tion of 53 years of cooperation between the caves 
and the Hoff family, first the parents honored in 
the name, and their sons Dale and Gary Hoff. 
     The caver-Hoff family connection began in 
1958, when surveying Tom Moore Cave. The 
Missouri Speleological Survey (MSS) was in 
its infancy. Tom Moore Cave was designat-
ed PRY-001, the first cave surveyed in Perry 
County. Soon cavers located many more caves 
in Perry County. Lloyd Hoff showed cavers 
Hoff Cave: over 30 feet tall and 1200 feet long.  
     Hoff Cave has since been traced to Crevice Cave, 
Missouri’s longest. The Hoff farm sits on a drainage 
divide that feeds the two longest caves in Missouri. 
There is yet a third cave, Keyhole Cave under the 
Hoff farm, and it too will be very long, once surveyed.  
     J Harlen Bretz listed Hoff and four other caves in 
Perry County in his 1956 book Caves of Missouri.
Perry County has proven to have had over 675 caves, 
and over 100 miles of surveyed passage by 2011.  

     Berome Moore cave was discovered in 1961 
by MMV and SEMO cavers mapping Tom Moore 
Cave. Tex Yokum, Stan Sides, Dennis Drum, Lang      
Brod and others plotted an expected continuation 
of the cave onto the Hoff farm and were rewarded 
with an easily accessed sinkhole entrance. Lloyd 
and Ethel soon granted a dollar a year lease, and 
Berome became a research cave for the next 50 
years, the grotto project of Middle Mississippi Val-
ley Grotto and the MSS, under the nearly 25 year 
guidance of Gregory J. “Tex” Yokum and others.   
     As the generations changed, in 2010, the Hoff 
brothers made a generous offer to Middle Missis-
sippi Valley Grotto, to enable the caves to come 
into caver hands. A few short but hectic months 
later, the Hoff Nature Preserve and Berome Moore 
were in the hands of cavers, with the financial as-
sistance of the Missouri Caves and Karst Con-
servancy, the National Speleological Society, the 
MSS and individual contributions from cavers. 
     We have ongoing research projects going to-
day and a lot more planned, including the resur-
vey of the entire cave system and surrounding 
significant karst features to modern standards.  
     None of this could have happened without the 
generosity of the Hoffs, who sold us the cave en-
trance, then donated the cave road and an easement 
to all of the cave beneath their property.  Many

                           Berome Moore Cave        
Lloyd and Ethel Hoff Underground Nature Preserve
    
                                        by Jim Sherrell and Joe Walsh
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well-known to locals; what was unusual about 
Berome Moore is that it was discovered by cav-
ers who lived elsewhere, and in order to maintain 
access for survey and scientific research, a formal 
agreement was established with the landowners for 
access and access control to the cave early on be-
tween local farmers and Middle Mississippi Valley 
Grotto (MMV) as well as other cave discoverers.
      Although a few cavers held this relationship 
with the owners as a sacred trust, the passing of 
generations (both cavers and landowners) caused 
a few bumps in the relationship, largely by outsid-
ers to the original agreement. In the fall of 2010, 
49 years after the discovery of the cave, the cav-
ers were given the opportunity to purchase an ac-
cess with road easement to the cave, the transfer 
to be complete over very short notice. The Mis-
souri Caves and Karst Conservancy stepped up, 
MMV kicked into high fundraising gear, and the 
NSS cave acquisition fund was petitioned, not to 
own the cave, but to provide financial assistance. 
Everyone came together, and by January 1, 2011, 
Berome Moore Cave was in the hands of cavers. 
      Berome Moore, Tom Moore and other sig-
nificant Perry County caves will be the subject of 
a post convention trip for this convention—our 
way of saying thank you to the cavers of the NSS 
for their help to preserve this magnificent system.  
We cannot summarize all that is known of the cave 
over the last 54 years, but this description of the 
cave written by the late Joe Walsh is the most suc-
cinct that we could find.

THE MOORE CAVES; A  VERY  SIGNIFI-
CANT CAVERN  SYSTEM   
      By Joseph Walsh, September 4, 2010

       It's difficult to explain significance of a cav-
ern system of such great extent as the Tom Moore/
Berome Moore Cave System. The two caves con-
nect to carry water from a huge watershed beneath 
an intensely karstic plane toward the north, to Blue 
Springs Branch, in South Perry County. Significant 
elements include: Historical, cave length, geologi-
cal, hydrological, scenic, faunal, paleontological 
and recreational.
    
Historical:
     The story of the Tom Moore/Berome Moore 
Cave System began in the fall of 1919.(04). The 
Moore Family, consisting of Mel, his wife, and 
twin sons: Tom and Berome, moved to Perryville 
from St. Louis, Missouri, to begin a new life as 
dairy farmers. Tom, who was the more adventur-
ous of the two brothers, wandered about the coun-
tryside, and soon worked his way down a sinkhole 
on the family farm, to discover a large cave. Both 
brothers explored the cave during the next several 
months, and soon began showing it to the locals, 
who referred to it as “Tom Moore’s Cave.” 
      The first recorded entry by “modern, organized” 
cavers into Tom Moore was July 26, 1959. Tex Yo-
kum led a field trip to the cave, and was accompa-
nied by Dennis Drum, Betty Hill, Margaret Case, 
Shirley Tucker, and Don Wessling.(20) More than 
a mile of large cave was traversed on that trip.
       Exploration and survey began in earnest, mostly 
under the leadership of Tex Yokum and Lang Brod. 
The downstream end of the cave ended in a huge 
breakdown terminus. When the map was finally 
drawn up, by the summer of 1961, it was already 
obvious that Tom Moore was the upstream seg-
ment of a much larger, and completely unknown 
cavern system to the north, that carried water on to 
some as yet unknown destination.
       By overlying the map upon the aerial photos 
of the region, it became obvious where more cave 
should be searched for.
       Berome Moore Cave was discovered Oct. 29, 
1961. A crew consisting of Tex Yokum, Stan Sides, 
Lang Brod, Steve Sabo, Jack Palmer, and others, 
dug their way down into a sinkhole on the Lloyd 

times the Hoffs have taken us to new caves, intro-
duced us to neighbors with caves and open leads 
for us to explore. NO list of thanks would be com-
plete without remembering Tex and the wonderful 
relationship he and we have had with Lloyd and 
Ethel Hoff and their whole family. 

Intro Note:       
     Tom and Berome Moore caves have been key 
destinations in Southeast Missouri since the early 
days of organized caving. Tom Moore Cave was
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Hoff farm, and were able to enter a huge cave that 
seemed to go on endlessly.(10).  Following the tra-
dition already set, it was named Berome Moore 
Cave.
     Tom Moore Cave was assigned the access cata-
log number of PRY 001 by the fledgling Missouri 
Speleological Survey, and Berome Moore became 
PRY 045, of what was to become more than 700 
known caves in the county of Perry.(16) Jim Sher-
rell, Apr. 12, 1980, told the story of the eventual 
connection of Tom and Berome.(15) A base camp 
was established in the cave, and electrical wiring 
was extended that far into the cave by 1965.

Cave Length: 
     To date, the end of the Moore Cave System has 
not yet been reached. The Tom Moore Section of 
the system is more than 3 miles long. According 
to the NSS News, Jan. 1985, the statistics are as 
follows:
     Crevice 28.20 miles, State Rank 1, National 
Rank 8.
     Moore Cave System    17.01 miles, State Rank 
2, National Rank 19
     Mystery Cave System    15.84 miles, State Rank 
3, National Rank 22.
     Rimstone River Cave    14.04 miles, State Rank 
4, National Rank 29.
      Numbers given by Scott House and Dan Ed-
dleman, list Crevice as 27.8 miles, Tom Moore/
Berome Moore as 14.5 miles, Rimstone River as 
14.5 miles, and Mystery as 1.5 miles.  
      Numbers given in “Missouri, The Cave State,” 
are as follows: Crevice 142,296 ft., Berome Moore, 
88,704 ft., Mystery 82,368 ft., and Rimstone River 
74,976 ft. (09).

     The surveyed footage continues to add up, with 
no end in sight. According to Jim Sherrell, Berome 
Moore is now 31st on the national long cave list.

Geological: 
      Although not unique, the huge dimensions and 
intricate complexity of the cave system offers ge-
ologists the rare opportunity to study the genesis 
and development of a cavern as it progresses over 
a very long period of geological time. Over the 
past 50,000 years or so, the cave has cut its way 
down through at least three geologic horizons; the 
Joachim, Pecatonica, and into the Plattin. Quarter-
nary (wind blown loess) deposits cover the bedrock 
in which it has developed, and there is evidence in 
the form of secondary gypsum deposits, that all, or 
most of the cavern once had a St. Peter sandstone 
cap. The cave is developed in the Ordovician dolo-
mites and limestones.
      Tex Yokum once had a theory that the cave was 
developed in a synclinal fold, or trough. He stud-
ied the chert layers in the Pecatonica in an attempt 
to prove this theory. Although now known to be 
incorrect, this is the way the scientific process of 
discovery works. A theory is arrived at, and then 
replaced by another as more evidence is found. 
We do know that the siphon complex at the down-
stream terminal is developed in a fault zone.
      Much more can be said concerning the geo-
logical significance of the cave, but lack of scope 
prevents further discussions.
      Tom Aley has said, “Berome contains one of 
the most complex displays of underground stream 
piracies I’ve seen in 20 years of cave work.(01) 
(16).”

Hydrological: 
       Berome is one of four vast cavern systems in 
south Perry County. It moves tremendous quanti-
ties of water from its recharge area of many square 
miles, toward Blue Spring Branch to the north. 
During periods of heavy rain, much of the lower 
level of the cave becomes flooded. Tom Aley has 
said,  “Berome provides an uncommonly good ex-
ample of complex and dynamic underground drain-
age patterns associated with a sinkhole plain. Both 
horizontal and vertical stream piracy development 
is displayed.(01) (01).” 
      The presence of two well casings in the cave 

        Table at base camp
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alerts us to the importance of learning as much as 
we can about the hydrology, or underground water 
flow, that the cave can teach us. As pollution from 
surface sources, such as industrial, agricultural and 
septic tank discharge increases at an astronomical 
rate, it becomes increasingly important for us to 
know where it comes from, and where it is going.

Scenic: 
       Although not one of the more beautiful Mis-
souri caves, in terms of formations, or speleo-
thems, Berome has much to offer. There are many 
stalactites, stalagmites, columns, onyx curtains, 
soda straws and other more rare forms of cave 
onyx. There are some very nice helictite bushes in 
one section of the cave. There is even one small 
shield formation. In places where the cave was 
once covered by a sandstone caprock, we find de-
posits of gypsum crystals, gypsum sand, and even 
a few small gypsum flowers. There is a beautiful 
underground river, and vistas in several very large 
chambers. Because this cave was gated, and access 
to it was controlled soon after it was discovered, 
there is very little vandalism.

Fauna: 
     The Moore Cave System is noted for the abun-
dance and diversity of its biology.  Comprehensive 
lists of its biota are yet to be compiled, but there 
is an abundance of common species such as crick-
ets, flies, beetles and their larvae, snails, isopods, 
amphipods, salamanders, planaria, crayfish, and 
angleworms.
    The bats are represented by one species, the E. 

pippestrelles. A few E. Long-eared bats have been 
reported, but this writer has never personally seen 
one in Berome.
     A few pickerel frogs can be found during the 
winter.  To a lesser extent, there are green frogs.
     Salamanders are primarily the common cave and 
long tailed species, although a few others, such as 
the marbled, and tiger salamanders are also there. 
This writer has never heard of any eyeless species 
in the cave. The writer once found a central newt 
high on a clay fill in the Big Room.
     Blind planarians (Sphalloplana evaginata), and 
pink planarian (Macrocotyla lewisi) are very rare. 
They have been found in the Cat Track passage in 
some respectable numbers. A small piece of raw 
liver placed in a pool usually attracts a few.
     The colorful herald moth (Scoliopteryx libatrix) 
can usually be found on cave walls in the twilight 
zone.
     One of the extremely rare inhabitants of Berome 
Moore Cave is the blind cave snail (Amnicola sty-
gia). Reported by Hubricht, it has been found no-
where else, as of 1971. In 1974 it was listed on the 
rare and endangered species list in Missouri, and 
Berome is the type locality for this species. (01). 
That is no surprise to this writer, as it is only a little 
larger than the period at the end of this sentence!
     Of extreme significance, is the presence of 
sculpins in the Berome River. The banded scul-
pin (Cottus carolinae) is (or was) fairly common. 
Of great interest, however, is the very rare grotto 
sculpin (Cottus specus). It probably evolved from 
the common banded sculpin, and is probably found 
nowhere else in Missouri. It is white, transparent, 
and blind. (has smaller eyes than C. carolinae.)
(06). Jim Sherrell says that Brad Probst found 50 
in a one-quarter mile section of the cave!
     Isopods and amphipods are of special interest, as 
they are recognized as indicators of organic pollu-
tion. Their numbers rise and fall, as does the extent 
of organic pollution. We have seen them so thick in 
Tom Moore that you could scoop them up with a 
dipper and make soup out of them.
     Oh yes. There are numerous mischievous Ho-
dags, and at least one stubborn poltergeist living in 
the vicinity of the Base Camp!

Paleontological:  
     The one truly outstanding significant feature 

                          New Gate at Berome
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of Berome Moore Cave is the presence of the cat 
tracks. One 1500-foot segment of the cave is lit-
tered with several hundred of these fossilized 
Pleistocene tracks. The jury is still out regarding 
the identity of the feline that left these tracks. A few 
(Mehl) believed them to be jaguar (Panthera onca 
or Felis concolor).  Other authorities such as Bogll, 
suggested they may be much older, and were left 
by saber tooth tiger. In any event they may range 
anywhere from several hundred to many thousands 
of years old. Much research remains to be done. 
The only other North American location where fos-
silized cat tracks have been found (known to this 
writer) is Craighead Caverns, Tennessee, now op-
erated as a commercial, or show cave.

    In the beginning of exploration, countless Pleis-
tocene fossilized teeth were found littering the 
gravel bars. These were horse, camel, bison, pec-
cary, mammoth and mastodon. Cavers as souvenirs 
have picked up the most obvious of these.

Recreational:  
     Any cave that is lengthy enough to go caving 
in all day long, and actually get lost in, has obvi-
ous recreational significance. There are only a few 
of those known in Missouri, indeed in the entire 
country. Berome has it all: Huge “walking” size 
passage, low crawlways, tight keyholes, a long un-
derground river, deep water, and passages that are 
dry and others that are very muddy.
     Cavers have never reached its bitter end. It 

would require many years of hard caving to see the 
part of the cave that is already known.                                                                                                                
Joseph E. Walsh    NSS 9729 FE
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        Low Leads, High Domes,         
               and Deep Pits: 
          Explorations Along The Eureka Springs                            
                     Escarpment 2002-2015
                               By Ben Miller
My Beginnings With The Area:
     The year was 1991 and I was a Cub Scout in Pack 
214 waiting at the photo platform getting ready for 
a special tour of Marvel Cave. Shortly into the tour 
our guide Bruce Herschend, a later close friend 
and cave mentor, took our group of scouts barely 
off trail to experience what a real cave was like. 
Then to top things off, they let us tour the rest of 
the tour route with just our flashlights. This experi-
ence would, from that point forward, completely 
convince me that my life was to be spent in caves 
and that I was a caver..  
     Several years after that initial venture into Mar-
vel Cave I ended up working for the cave as a tour 
guide. Every night that summer, after a day of 
working in the cave, my buddy Aaron Soles and 
I would meet up to go caving in the hundreds of 
caves in the hill of the surrounding area. Later as I 
developed as a caver and learned a little geology, I 
realized that all of this area was along a geograph-
ic/geologic feature known as the Eureka Springs 
Escarpment and this area became a major focus of 
caving efforts by our group over the next 13 years.

Setting:
     The Eureka Springs Escarpment is a crooked 
line of very steep hills and ridges in southwestern 
Missouri and a large portion of the escarpment 
is contained within the borders of three counties, 
Barry, Stone, and Taney Counties. The escarp-
ment is created where the edge of the Springfield 
Plateau, comprised of Mississippian limestones, 
“drops” down to the Ordovician aged rocks of 
the Salem Plateau. The escarpment is often very 

steep, with short-leafed pines along the ridgetops, 
and limestone “ledgerocks” wrapping around the 
ridges. Vertical relief in the area frequently is 300 
feet but in areas can be as much 550 feet. Caves 
can be found at any elevation and in any rock unit, 
though the largest number of caves are found in 
the Pierson limestone which is the unit that most 
commonly creates the small bluffs known as led-
gerocks.  The vast majority of the caves are hori-
zontal, though this portion of Missouri is one of 
the few areas with many vertical caves including 
Missouri’s deepest single pit, Devils Hole (180 ft.) 
and Missouri’s deepest cave Marvel Cave (364 ft.).  

Geology:
     Along the escarpment caves can be found in near-
ly all of the geologic strata present though knowing 
one’s geology can definitely aid. The escarpment 
has five different strata which can form caves and 
while caves have been found in all units some are 
more conducive to cave development than others.   
     The uppermost strata include the Mississip-

Overlooking Tharp Creek south of Hollister (Miller)
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pian Burlington-Keokuk limestone, a fossilifer-
ous limestone 40-60 feet thick, in which is what 
the vast majority of the sinkhole plain caves of the 
Springfield Plateau are formed. The Burlington 
typically forms a pinnacle-cutter terrain covered by 
a residuum of red clay and chert fragments. Since 
the Springfield Plateau is so highly dissected in this 
area very little of this rock unit remains available 
for cave formation. Underlying the Burlington is 
the chert-rich Reeds Spring limestone.  
     The Reeds Spring limestone is prolific along 
the entire southern edge of the escarpment and is 
the source of the vast amount of chert seen both 
above and below ground. The limestone is unique 
in that it is comprised of alternating four-inch-thick 
layers of chert and limestone for up to 200 feet. 
The chert is often grayish and very brittle, while 
the limestone is very fossiliferous. Often the hill-
sides are completely covered in chert residuum 
and cave streams often have lots of chert gravel 
and cobbles, much to the chagrin of the local cav-
ers. Caves formed in the Reeds Spring are rare and 

often joint-determined, however many of the pits 
in the area begin in the Reeds Spring and extend 
down into the underlying Pierson limestone.  
     The Mississippian Pierson limestone is the 
“sweet spot” for cave development along the Eu-
reka Springs Escarpment and the highest densities 
of caves, as well as many of the longer caves. The 
Pierson often forms a distinct series of small out 
crop bluffs, frequently referred to as the ledge rock. 
This ledge rock wraps around the hills and many 
times where the ledge rock crosses the valley, there 
are frequently caves, springs, and mini canyons. 
The Pierson is a light gray to bluish gray, finely to 
medium crystalline limestone which can be 40-90 
feet in thickness. Underlying the Pierson is a thin 
shaley limestone known as the Northview forma-
tion which can be up to five feet thick but it is often 
much thinner.  
     The Compton limestone is very similar to the 
Pierson in terms of appearance and cave develop-
ment potential but typically has more caves in the 
western portion of the project area, mostly Barry 
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This is the stratigraphic column for southwest Missouri 
and the Eureka Springs Escarpment - modified from 
Vineyard and Fellows, 1967.         The thin possible layer 
of Devonian Chattanooga Shale resides between the Mis-
sissippian Bachelor and the Ordovician Cotter.

County. The Compton can also form the classic 
ledgerock that the Pierson does in Stone and Taney 
Counties. Commonly 5-30 feet in thickness the 
Compton is a gray to tan, finely to medium crystal-
line limestone that is often fossiliferous with many 
small crinoid segments. The Compton is underlain 
by the Bachelor Formation a thin greenish gray 
shale and in some localities the Devonian Chatta-
nooga Shale is exposed, which can be 0.5-1.5 feet 
thick.  The Bachelor Formation represents the base 
of Mississippian sequence in the project area.
     The Ordovician Cotter dolomite is the thick-
est unit, over 300 feet, and typically comprises the 
lowest hillslopes and valley floors.  The Cotter is 
not as prolific in cave formation as the Pierson, 
however, it does form caves and in fact, it contains 
the longest caves in Stone and Taney Counties.
Indian Creek Caverns and Tumbling Creek Cave 
are both formed within the Cotter. Usually highly 
variable in texture and composition, the Cotter has 
some portions which have sandstone interbeds.  

Early Work:
     Stone County, where the bulk of this work would 
occur, was not an untapped area in terms of cavers 
examining the area, locating caves, and mapping 
caves. Marvel Cave near Branson West, the deep-
est cave in Missouri at 364 feet deep, was mined 
for bat guano beginning in the 1880’s and, follow-
ing this, was commercialized as one of Missouri’s 
first show caves. The cave even appeared in Scien-
tific American in 1885 where the Ozark Blind Cave 
Salamander, or Grotto Salamander, was described 
for the first time. Today Silver Dollar City, a large 
theme park, is located above the cave and recreates 
the original guano mining town Marmaros. Talking 
Rocks Cavern, a beautifully decorated pit cave lo-
cated in nearby Branson West was commercialized 
in 1921 as Fairy Cave.  
     Cavers began sporadically working the area be-
ginning in the late 1950’s through the 1970’s.  The 
longest cave in the county, Indian Creek Caverns 
at 11,200 feet, was mapped prior to the 1968 NSS 
convention in Springfield, Missouri so that trips 
could be led to the complex maze-like cave.  Some 
of the major mappers in this portion of Missouri 
included Bob Taylor, Ken Thompson, Don Rim-
bach, and Mike Warshauer.  The vast majority of 
the maps these surveyors produced were also of a 

high quality that meshes well with today’s more 
detailed approach. By the late 1990’s a total of 165 
caves were documented in Stone County with over 
70 of the caves having some sort of map.  

– Modified from Vineyard and Fellows, 1967. 
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Beginning The Project:
     I had discovered the gospel of survey after 
working at Jewel Cave National Monument where 
I had learned how to survey and upon returning 
to Missouri started looking for easy short caves 
to map.  In 2002, when the project began, Stone 
County had 173 caves, roughly 90 of which were 
unmapped. There were several more to map. Our 
work in Stone County initially began with caves 
close to roads that we had seen as well as many of 
the small caves located on the Talking Rocks Cav-
ern property.  There were a large number of small 
caves that were not mapped and several that were 
new to the MSS database.  After mapping a number 
of caves on the TRC property we began working 
our way out, often basing our operations out of the 
residence of Aaron Soles.  We quickly began find-
ing lots of new caves and once we had established 
rapport with the local landowners they began to tell 
us about many more caves, often on a neighbor’s 
property or someone within the family.   
     As we began adding more and more caves it 
became apparent that we were nearing 200 caves 
in Stone County, still our primary work area. We 
pushed hard in ridgewalking new areas and in No-
vember of 2003 we documented Bicentennial Cave 
in northern Stone County which had a lovely walk-
in entrance with a nice breeze blowing out of the 
cave. Our work in Dogwood Canyon and subse-
quent work with Bass Pro Shops gained us access 
to very large pieces of property for ridgewalking 
and survey work, especially in the southern portion 
of Stone County. The caves kept piling on until in 
2006 we added the 300th cave to Stone County, 
which turned out to be a deep pit cave we called 
Cockpit Chasm, with an amazing vaulted entrance 
room. Today the county has 328 caves and though 
the pace of finding new caves has slowed, new 
caves are still added nearly every year.  
     As the project raged on in Stone County we did 
have periods of time without good leads. During 
these times, our focus turned east and west to the 
similarly overlooked counties of Barry and Taney 
Counties. Taney County to the east had similar ge-
ology in areas along the escarpment and had some 
very nice unmapped vertical caves. Our work in 
Taney County often focused in two main project 
areas, the Hollister quadrangle south of Branson 
and the area surrounding Tumbling Creek Cave/

Ozark Underground Laboratory in southeastern 
Taney County.  Barry County had huge areas of 
unridgewalked public land, and also had some of 
the deepest vertical caves in the state.  Over the 
years we would begin to ridgewalk more land and 
survey more caves in the adjacent counties.

Major Caves, Projects, and Landmarks of the 
Past 13 Years:  -Lentz Blowing Cave
     In the summer of 2003 we were in the process 
of mapping Doghouse Cave, a well-known large 
cave in Stone County very close to the Arkansas 
border.  Several Arkansas and Missouri cavers had 
gathered together to make a push on the survey and 
enjoy mapping the large passages that are so rare 
in this part of Missouri.  We were taking a break 
outside the cave along the road when a group of 
local teenagers started telling us about a bunch of 
caves they had seen in their four wheeler travels.  
Many of these we knew about but Arkansas caver 
Joe Ray was scribbling descriptions.  At the end of 
the day he gave me a piece of paper with one of the 
boy’s phone number who had talked of a small hole 
from which a lot of air blew .      
     The lead was not followed up on until November 
of that year when Amber Spohn-Webb, Tom Loun-
sbury, and I spent a day running around the county 
talking to landowners.  
     When we arrived at the Lentz household,  I 
didn’t think the cave would amount to much so I 
had Amber and Tom wait at the house.  When we 
arrived at the mouth of the small hollow where we 
turned off the main stream I could suddenly feel a 
breeze coming down the hollow, a very good sign 
indeed!  A small hole approximately 0.5 feet high 
and 1.5 feet wide was blowing a gale of air.  Very 
excited I tried to look inside but the opening was 
too small for any entry.  Taking a GPS point we 
returned to the group very excited about what was 
potentially waiting.  
     The next day on November 22, Tom Lounsbury 
and Matt Goska returned to the site with digging 
tools and after 30-45 minutes rewarded us with 
walking passage! They spent the rest of the day 
mapping nice passage and ended at a 25 foot-tall 
dome with two passages leading onwards. Over the 
next 15 months we returned to the cave on several 
trips to eventually survey 1469 feet of mostly walk-
ing virgin passage.  The cave often had a phreatic 
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tube at the top of the passage with a tighter mean-
dering canyon-like slot which one walked through 
while traversing the cave.  The cave had a few spele-
othems, most notably a brilliantly red colored flow-
stone we termed House of the Rising Sun. Towards 
the back of the cave we found many well preserved 
claw marks and at the very end of the upper level 
we found a pit with a fully articulated skeleton of 
a small feline, possibly bobcat.  We were even able 
to teach young Brandon Lentz to survey and he 
helped pull tape through virgin passage in the cave 
his family owned.  It gave us an idea of what caves 

we might be rewarded with if we kept looking. 

Dogwood Canyon:
     Early in the 2000’s my family and I had spent 
Christmas down in the southern Taney and Stone 
County area at a couple of cabins. One of these 
was at a large nature park called Dogwood Canyon 
owned by Bass Pro Shops. The main focus of the 
park was on fishing in the spring-fed trout-stocked 
streams and as one made their way along mani-
cured paths it became obvious that the place was 
enormous.  I noticed several cave entrances from 

Bob Lerch squeezing in the 
entrance to Lentz Blowing 
Cave, Stone County- (Miller)

Gloryhole Cave at Dogwood 
Canyon Nature Park (Miller)
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these paths but park staff certainly seemed to dis-
courage any possible hope of ever entering them.  
     Years later I would return to the park with more 
knowledge of the area and had become a bit more 
adept at chatting with landowners. The park had 
previously been a camping and hiking park known 
as the Garden of Eden.  Cavers had done some work 
in the park and had located approximately a dozen 
caves in the three hollows that comprised the park; 
Hobbs, Dogwood, and Little Indian Creeks.  A 
couple of these had been mapped by Michael War-
shauer and crew, but many remained unsurveyed.    
I chatted with the resource manager for the park 
and he agreed to allow me to walk the main path 
through Dogwood Creek and document what caves 
I could see from the path, we would talk about re-
turning to map them at a later date. That first af-
ternoon I documented entrance locations on nine 
caves, with over half of them new caves for the 
files.  Not only was it easy walking, many of the 
caves even had signs on the path indicating their 
locations! Could it get any easier?
     Over the next 10 years we established a great 
relationship with Dogwood Canyon returning 
many times to ridgewalk the vast majority of the 
10,000 acre park.  We found over 50 new caves and 
mapped 95% of them.  The bulk of the caves were 
small and often 100 feet or less but a few had spec-
tacular resources in often virgin caves. The longest 
cave, Hobbs Cave, was 800 feet, very wet, very re-
mote and began the main stream of Hobbs Hollow. 
Indian Burial, Great Spirit Rock Shelter, and Fire 
Pit Cave had substantial archaeological artifacts 
dating back several thousand years. The Baldknob-
ber Caves displayed beautiful geologic structure 
and Glory Hole Cave provided us with an excuse 
to employ kayaks in survey of a cave. There remain 
some small portions of the park with unwalked 
land and a few caves still need maps, Crews last 
returned to the area in winter of 2012-13.  

Taney County Cave Snail Project:
     In 2004 the Missouri Department of Conserva-
tion (MDC) approached the Missouri Speleological 
Survey and the Cave Research Foundation (CRF) 
about the possibility of pursuing a major project in 
southeastern Taney County to find other possible 
habitat or sites where the Tumbling Creek Cave 
Snail might occur. The snail is thus far known only 

to exist in Tumbling Creek Cave, Taney County’s 
longest cave at 9,711 feet, and has unfortunately 
been declining in numbers for several years. Due to 
land practices in the recharge area of the cave, the 
snail might completely disappear.  The hope of the 
MDC was that the CRF, could search the known 
caves in the MSS database looking for any suitable 
habitat such as large streams.  We also hoped to be 
an opportunity to add information to the files on the 
caves in the area, and give us a chance to map as 
many as possible.  
     The project began by examining caves specifi-
cally within the recharge area of Tumbling Creek 
Cave including those on Mark Twain National For-
est land.  Beginning in December, 2004 we began 
the project visiting approximately 10 caves on 
MTNF land and surveying at least 6 of them.  As 
the project progressed we broadened our search 
area and the caves became more interesting. One 
of the caves that stood out was Mores Branch Cave 
a pit cave located deep within a designated wilder-
ness that required a long hike in order to get to the 
cave. The pit cave ended up being over 100 feet 
deep, which is a lot in the Ozarks. The main pit 
had a 10 inch squeeze that had to be negotiated on-
rope but immediately following this was a beauti-
ful highly decorated rappel into a large dome.  The 
cave even had very large cave pearls in profusion 
and a large number of small calcified animal bones.  
Other caves included the Cane Bluff caves near 
Hilda, MO, that were several maze caves located 
in close proximity to one another along a series of 
small bluffs. These caves could rack up footage 
quite quickly and several of the caves ended up be-
ing over 200 feet with the longest at 1,900 feet.  
     The project wrapped up in 2006 and had suc-
ceeded in visiting and monitoring over 30  caves, 
surveying more than 15, and adding crucial infor-
mation to the MSS cave files for all of the visited 
caves. Work continues in the area with the most 
recent cave work taking place in California Cave, 
a large fissure-type cave that requires vertical work 
and lots of chimneying.  

Johnson Cave:
     A couple of years after we began the Stone 
County project we were actively ridgewalking 
large areas of land, talking to lots of landowners, 
and adding dozens of new caves to the cave files.  
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We were extremely intrigued by one cave that we 
had heard about from our buddy Chris Gertson.  
Chris is a local caver who manages Talking Rocks 
Cavern. Chris has led me to many caves as well 
as helping to survey them and photo document 
them properly. This large cave between Galena and 
Reeds Spring was in the vicinity of “a house with 
white pillars.” For many trips Amber Spohn-Webb 
and I drove as many of the gravel backroads be-
tween the two towns, stopping to talk to anyone 
with a house that had white pillars. Finding many 
caves, we ended up at a piece of property that was 
close to a cave matching the description of which 
we had heard. Permission was obtained easily as 
Amber knew the landowner. 
    Johnson Cave, as it was to be known after the 
discovery day, has a deceptively dry entrance con-
sisting of two openings located just above a dry 
streambed. The first day, New Year’s Eve 2003, 
we were excited to begin survey from the nice 
looking entrance and became encouraged by the 
strong breeze we felt.  We mapped as much as we 
could with the dry caving gear we had brought but 
planned to return as soon as possible to push the 
cave.  On our return trip, four months later, Amber, 
Jessie Bebb, and I began mapping at the beginning 
of the stream crawl. The passage was fairly wide, 
15-20 feet, but only 1-2 feet high and more than 

half-filled with water. We slogged our way along 
one shot at a time and after almost 600 feet of wa-
tercrawl it seemed like the cave was opening up. 
After one shot through a particularly deep pool, we 
could get out of the stream and were in walking 
passage. Going around the corner we were greeted 
by a large red stalactite and stalagmite on a bank 
and a large vaulted hall leading onward. Map-
ping further we found a huge side dome with what 
looked to be passage at the top.  
     Over the next several trips we mapped over 
2000 feet of large rooms and domes, most of which 
was virgin passage.  The last of the large rooms, 
the Sculpted Dome Room, seemed to be roofed 
by Reeds Spring limestone with its signature chert 
beds.  The cave appeared to start shutting down 
past this room; however through perseverance we 
were able to push the cave an additional 484 feet 
before finally coming to a small room where the 
stream began as a waterfall issuing from between 
chert beds.  The total length of Johnson Cave was 
2,977 feet and still remains the largest cave we 
have found to date.
     Interestingly enough, once we knew where the 
cave was located, we noticed a house with white 
pillars up on the ridge not too far above the en-
trance.  Sometimes local cave legends come true!

Cockpit Chasm: 
     In 2006 Chris Gertson once again was tromping 
us across the hills to show us another new cave he 
had found.  This one was on the property that had 
once been a planned airport.   When Chris had first 
described the pit he had said that it reminded him 
of the huge entrance room to Marvel Cave. This 
certainly grabbed our attention and we had Chris 
take us to the pit as quickly as possible.     
    The immensity of the entrance chamber and pit 
series tremendously impressed the survey team on 
the first trip to the cave.  The vertical drops which 
lead into the cave, while not deep in any particular 
pitch, lead into a large room 100 feet below the 
entrance. The cave spans the two most prominent 
rock units along the escarpment, with the entrance 
located in the Reeds Spring limestone and the 
lower passages formed in the Pierson limestone.  
Besides the large entrance room, there was a low 
watercrawl section that was able to be followed a 
few hundred feet before becoming too low to con-

         
              Speleothems in Johnson Cave, (Miller)
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tinue. On the opposite side of the large room is a 
dome pit series which require a rope to enter.  The 
area contains a very cool bi-level dome with the 
levels separated by a thin chert layer spanning the 
passage nearly 20 feet off the floor. The total length 
of Cockpit Chasm ended up being 827 feet with a 
depth of 118 feet. 

Hollister Quadrangle Work:
     During the Fall 2005 MVOR in Stone County, I 
met Schan Weisman, a caver who lived near Bran-
son and knew about some new caves. While on a 
trip to Hootentown Cave we discussed the areas 
that Schan had been ridgewalking, which were pri-
marily focused on the ridges and hollows south of 
Branson up against the Arkansas border. We had 
mapped a handful of caves nearby but largely had 
not explored the area.  Schan had gained access 
to several very large pieces of property and had 
already found several new caves not in the MSS 
Database. Early in 2007 we started locating the 
caves, and making maps of the more than 11 caves. 
Some of these new caves were very nice; including 
Reds Cave #1 a short segment of trunk passage, 
Reds Possum Pit a beautiful pit with a live pos-
sum at the bottom, and Ice Falls Cave which forms 
a tremendous column of ice in the winter months. 
Over the next several years we would go on to find 
new caves adding over 29 to the MSS database, 
the newest caves found in early 2015, and mapping 
over 22 caves on the Hollister quad. 
     Two of the more spectacular caves we have 
surveyed are Pine Top Cave and Layton Cave. Pine 
Top Cave was a known cave located near some of 
the highest elevations in the region. The cave has 
a beautiful large entrance and has one of the lon-
gest and straightest passages in the area, following 
a single joint with no deviation for nearly 700 feet.  
The cave ends in a large room where the stream 
flows from between chert layers in the Reeds 
Spring limestone. Layton Cave was another cave 
in the files which had attracted our attention due 
to reports of multiple vertical drops, large rooms, 
bad air, and was largely shrouded in mystery. The 
cave is formed on the 10 O’Clock Run Fault which 
causes the bedding in the cave to become vertical at 
times (Brown, 1997).  There are four drops which 
must be traversed in order to bottom the cave and, 
while none of the drops are deep, the excessive 

mud and water cause this to be one of Missouri’s 
tougher horror holes.  The cave is formed in Ordo-
vician Cotter dolomite and is 1,772 feet long and 
139 feet deep.  
     The Hollister Quad still contains many hollows 
and miles of Pierson limestone ledgerock to be ex-
amined. We continue to have access to large tracts 
of land and try to chip away at the vast area over 
time. New caves and discoveries will definitely be 
made here for years to come. 

Barry County Work – USFS, Roaring River, 
and Sinkhole Ridge:
     Southwestern Barry County is an area that has 
some of the largest vertical relief along the escarp-
ment, with the steep pine covered ridge often being 
500 feet tall from valley to ridgetop. The area is 
home to some of the deepest pits in Missouri and 
still has huge areas which have not been ridge-
walked by cavers. Much of the work done in the 
county is on the large tracts of Mark Twain Na-
tion Forest as well as the picturesque landscape of 
Roaring River State Park.  Our first trips into Barry 
County typically focused on specific caves but as 
time went on we transitioned to choosing project 
areas for both survey and ridgewalking.  One of 
our first objectives was Brock Cave, located high 
on a ridgetop near Shell Knob, which was purport-
ed to have a near 100 foot-deep pit inside.  But in 
classic Ozarks fashion the pits ended up only being 
two pits, each between 30 and 50 feet deep.  How-
ever the total depth of the cave ended up being 110 
feet deep.  
     Eventually we settled on mapping caves of 
Roaring River State Park. The park is home to 
the largest spring in Southwest Missouri, Roaring 
River Spring, which issues from a water filled cave 
224 feet-deep. The park is home to over 25 caves 
and in 2006 the vast majority of the caves remained 
unmapped.  In coordination with park staff, some 
of whom even helped map the caves, and along 
with the Cave Research Foundation we were able 
to eventually map 12 caves. Walking many of the 
large hollows which drain into the park, most of 
which are on USFS property, we found ten new 
caves in Seligman Hollow. giving the hollow a to-
tal of 14 where prior to 2013 there were no known 
caves.  
      Two other focus areas in Barry County in- 
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       The rotunda-like ceiling of the entrance room in Doghouse Cave, Stone County. (Gertson)
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cluded the Sinkhole Ridge and Rockhouse Valley 
areas in the Flat Creek watershed.  Both Sinkhole 
and Rockhouse are located to the east of the Barry 
County seat of Cassville, and are directly adjacent 
to USFS land. Work on Sinkhole Ridge involved 
locating several lost caves that had extremely poor 
locations, and mapping four to five new caves,   
Rockhouse Valley is home to at least two major 
caves, Rockhouse Cave a 1,400 foot-long cave and 
Spanish Cave a 1,130 foot-long cave. Many of the 
smaller caves had never been documented but were 
written about in a regionally published book by the 
landowner. Working with the landowner, we docu-
mented the location of all the “known” caves in the 
valley and surveyed four of the new caves.

Doghouse Cave:
     One of the longer caves in the area, Doghouse 
Cave, down by Blue Eye, was known to be several 
thousand feet long. Most of the cave was a large 
borehole with occasional big breakdown rooms.  
Aaron Soles and I had pushed many of the small 
side passages as well as the low stream crawl at 
the back of the cave.  The size of the rooms was 
definitely intimidating and could be compared to 
sketching enormous passages in Carroll Cave in 
Camden County. 
      In 2004 we began the survey of Doghouse Cave.  
The survey brought together surveyors from a va-
riety of grottos and at least three different states.  
Even though Doghouse is a well-known cave lo-
cally and had seen a lot of traffic we were still able 
to find some unknown nooks and crannies.  One 
such extension was the Driphole Domes located 
back in a side alcove.  To reach the beautiful vir-
gin domes a 1-2 inch low air space crawl about 20 
feet long was required. On one side was a series 
of domes with some of the most intricate driphole 
patterns any of us had ever seen.  The survey of the 
cave took us several trips to complete but we ended 
up with total length of just over 4,300 feet, placing 
it as the fourth longest cave in Stone County. 

Conclusion and Future Work:
     Over the past 13 years, we have had some great 
experiences in the caves and karst of the Eureka 
Springs Escarpment.  While the project had initial-
ly started out as a project to map the 90 caves of 
Stone County, it had broadened in scope to include  

many new caves and working in the surrounding 
counties.  In all we mapped 132 caves in Stone 
County, 42 in Taney County, and 36 caves in Bar-
ry County.  Our ridgewalking efforts in the three 
counties had also added over 260 new caves to the 
Missouri Speleological Survey database.  
     Although the pace of new discoveries and new 
caves has slowed, largely due to several major proj-
ects participants moving out of the state, but new 
caves are still found every year and surveys of sev-
eral caves are still ongoing.  New folks have started 
working in the area as well.  Barry County, in par-
ticular, has seen a flurry of activity over the past 
couple years by the Springfield Plateau Grotto and 
Taney County has had a number of week-long ex-
peditions fielded by the Green River Grotto out of 
Kentucky.  There are still many hollows that need 
to be walked and still lots of unsurveyed caves, so 
there is little doubt that there is plenty of work for 
the next several generations.  The project certainly 
exceeded any of our expectations and was a great 
opportunity to do work in a beautiful, often over-
looked portion of the Missouri Ozarks. 

Caves found and surveyed 2002-2015
County- # of new caves     # of caves mapped
Stone         156             132
Taney           56               42
Barry           48               36
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 Bob Lerch in canyon passage of Lentz Blowing Cave. 
(Miller)

Dan Nolfi in the 10-inch on-rope squeeze in the main pit 
of Mores Branch Cave, the base of the pit is 80 feet below 
Dan’s feet. (Miller)

      The Egg Room in Doghouse Cave (Gertson)

Grotto 
Salaman-
der from 
Newman 
Cave in 
Stone 
County 
(Gertson)








	Cave Chp 0 Welcome_wp
	Cave Chp 1_wp
	Cave Chp 2_wp
	Cave Chp 3_wp
	Cave Chp 4_wp
	Cave Chp 5_wp
	Cave Chp 6_wp
	Cave Chp 7_wp
	Cave Chp 8_wp
	Cave Chp 9_wp
	Cave Chp 10_wp
	Cave Chp 11_wp
	Cave Chp 12_wp
	Blank Page
	Blank Page



