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Paleontological Inventory Project: 
Vertebrate Remains Found in Select Passages and Caves at 

Mammoth Cave National Park, Kentucky 
 
 

PROJECT BACKGROUND 

 Mammoth Cave National Park is famous for being home to the world's longest 

cave, Mammoth Cave (with more than 365 miles of mapped passage), but the Park has 

not been recognized for producing an abundance of vertebrate fossils.  In fact, few of the 

Park's paleontological resources—within caves or outside; vertebrate, invertebrate, or 

botanical—have received attention.  The little research that has been conducted is 

obscure and has not received the follow up that it deserves.  Forty-five years ago, Davies 

and Chao (1959) studied the less than glamorous sediments in Chief City that turned out 

to be a spectacular a pile of bat guano.  Jegla and Hall (Jegla 1961, Jegla and Hall 1962) 

studied the Chief City guano and associated bones, and identified them as Tadarida 

brasiliensis, Brazilian free-tailed bat (sometimes called Mexican free-tailed bat, a 

subspecies), whose present range is several hundred miles south of Kentucky.  Jegla 

(1961, 1963) also examined large accumulations of bat bones found in Bat Cave and 

Fossil Avenue in the New Discovery Section, two areas of the Park that are not open to 

the public.  In late 1970-early 1980, Ron Wilson and members of the Cave Research 

Foundation (CRF) located isolated fossils of Pleistocene animals in a remote area of the 

Proctor Section of the Mammoth Cave System, but the bones had not received sufficient 

follow-up investigation.   

 Nineteenth century journal articles, tourist accounts, scientific descriptions, and 

map names and old place names allude to the fact that the historic portion of Mammoth 

Cave was a large hibernaculum for wintering bats in the 1800s.  Sutton et al. (1998) 

elucidated many old place names.  From scientific descriptions written in the early 20th 

century it can be seen that Mammoth and other caves in the system were used by 

hibernating bats; but, when these observations are juxtaposed with the 19th century 

observations one can see that the bat populations had declined and that previous roosts 
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had been abandoned.  This realization led to a new phase of paleontological 

investigations. 

A new round of investigations began informally in 1994 when Rick Olson (the 

Ecologist at Mammoth Cave National Park) invited Dr. Rickard Toomey (then a 

Research Associate at the Illinois State Museum) to examine some of the Cave's 

paleontological resources.  Preliminary examinations were done under the auspices of the 

Cave Research Foundation.  Since 1992 George Crothers has been conducting a search 

for archaeological evidence in the Cave with the help of Earthwatch volunteers (see 

Crothers 1998, Crothers et al. 2000, Sims 2001).  In 1995, Toomey and Colburn tried a 

similar approach in a search for paleontological remains, leading a team of Earthwatch 

volunteers in an examination of one specific in-cave location, Lookout Mountain 

(Toomey, Ward, Olson, and Colburn 1995).  That project gave us a preview of the 

meticulousness and diligence that would be required to conduct a large-scale search for 

paleontological resources encompassing other areas of the Mammoth Cave System.   

It was envisioned that a paleontological inventory would contribute not only 

knowledge about Mammoth Cave’s past, but also information that could be helpful in 

managing the cave resources.  When the concept of the Historic Entrance Ecotone 

Restoration Project (Olson 1995, 1996) was being developed, a means was needed to 

determine cave microclimate prior to the extensive modification of the Historical 

Entrance.  It was speculated that an examination of the historic bat roosts might be useful 

to assess pre-disturbance microclimate conditions in Mammoth Cave.  Such information 

derived from paleontological remains would then contribute baseline data, which could 

be used in strategies for restoration projects aimed at a major effort to bring large 

hibernating populations back to Mammoth Cave.  One concern is the restoration of 

hibernaculum conditions conducive for two endangered species of Myotis -- M. sodalis 

(Indiana bat) and M. grisescens (gray bat).  Also of concern is the preservation of known 

paleontological resources (the most obvious being the Tadarida guano at Chief City that 

is being trampled by the Lantern Tour) and of unknown resources.  The only way to 

know which resources are being impacted by tourists, maintenance workers, CRF 

explorers, and cave researchers is to actually get down on hands and knees and search for 
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faunal remains.  The results of a comprehensive inventory provide the National Park 

Service with information that can be used by managers in devising strategies to minimize 

future impact and destruction of resources. 

In order to collect baseline data about paleontological resources within the cave 

system, Mammoth Cave National Park and the Illinois State Museum entered into two 

cooperative agreements.  The first of these agreements was made in support of the 

Historic Entrance Ecotone Project, “Characterization of Past Bat Usage of the Historic 

Entrance Area, Mammoth Cave.”  In 1997-1998, the Illinois State Museum surveyed a 

small section of the cave known as the “Historic Entrance Area.”  The results are 

reported in Late Holocene Utilization by Bats of the Mammoth Cave Historic Entrance 

Area, Mammoth Cave National Park, Kentucky by Toomey, Colburn, and Schubert 

(1998).   

The second cooperative agreement, “Conservation of Threatened Vertebrate 

Paleontological Resources at Mammoth Cave” was mandated to widen the scope of the 

underground inventory.  The second project was far more extensive than the first; it 

continued surveys in the Historic Section and it expanded investigations to other sections 

of Mammoth Cave and to several other caves in the park.  The National Park Service 

provided three-years of funding through the Natural Resources Preservation Program; 

and the Illinois State Museum provided additional funding.  The report in hand is a 

description of results for the second cooperative agreement.  I will often refer to the 

project as the “Paleontological Inventory Project” or the “Paleo Project,” for short.  The 

goals of the Paleontological Inventory Project were to do the following: 

 
1)    Locate, identify, describe, and map paleontological remains 

in the major passages with tourist routes between the 
Historic Entrance and the Violet City Entrance 

2)    Locate, identify, describe, and map paleontological remains 
in known bat roosts (both past and active) located in various 
other caves/sections in the park 

3)    Search for resources in passages and caves where previous 
investigators have already located faunal remains 

4)    Search for paleontological remains in areas with high 
potential -- pits, old entrance sinks, and collapsed entrances 
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5)    Collect a limited number of samples for dating, for 
identification purposes, and as voucher specimens 

6)    Determine the condition of remains and identify threats to 
the resources 

7)    Obtain an idea of the age of vertebrate remains and 
vertebrate-bearing deposits within the study area 

8)    Attempt to reconstruct past environments, climates, and 
cave conditions based on the vertebrate remains identified 
from the caves 

9)    Integrate the results from Mammoth Cave National Park 
with efforts to understand the past vertebrate faunas on a 
regional and national level via database projects like 
FAUNMAP (FAUNMAP Working Group 1994) 

10)    Give site-specific conservation recommendations. 
11)    Provide information to the Division of Interpretation and 

Visitor Services for interpretation of paleontological 
remains and past vertebrate life in the cave and surrounding 
area 

  
Going into the project, everyone was aware that major modifications had taken 

place over the last 200 years both inside the passages and outside of Mammoth Cave, and 

many other caves in the park.  There is no doubt that they imposed a negative toll on the 

cave’s paleontological resources; as one can imagine, we will never know the extent to 

which resources were destroyed.  Examples are the saltpeter mining activities of the early 

1800s and the large-scale modifications accomplished by the Civilian Conservation 

Corps (CCC) in the 1930s preparing the park and Mammoth Cave for National Park 

status (Figure 1-1). 

 
FIGURE 1-1.  Two examples of cave modifications made by the Civilian Conservation Corps.  Left is a 
photograph of trail building in the Historic Section, 1935; right, construction of the Frozen Niagara 
Entrance, 1938.  (NPS images from Western Kentucky University, http://www.wku.edu/Library/nps/ccc). 
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dentaries identified as Myotis could represent one of these genera.  However, because 

skulls of only a few Corynorhinus and no Lasionycteris were found, it is likely that 

nearly all of these dentaries represent Myotis. 

 Raccoon (Procyon lotor) scats containing bat bones are a type of remain 

encountered in caves.  Material identified as raccoon scat consisted of cylindrical feces 

that average between 1.5 and 2.0 cm in diameter, and, approximately 1 cm to 15 cm in 

length.  Scat can be found as isolated fragments (not usually recorded unless the passage 

was depauperate of scat), perhaps the result of dispersal by woodrats; and, as a single 

episode of defecation.  Often times, a scat was found in a number of associated smaller 

fragments.  Usually, the raccoon scats contained a multitude of bat bones aligned with the 

long axis of the scat and the ends of the feces usually were not pinched.  Scats yielded 

not only fragmented and somewhat crushed bones of bat, but also unbroken elements 

such as the dentary, scapula, and delicate wing bones.  The cylindrical scats are identical 

to descriptions and pictures of raccoon feces in Murie (1954).  When a scat degrades, an 

accumulation of crushed and highly fragmented bone remains.  Because raccoons 

sometimes use communal latrines, large masses of scats or sizeable areas of crushed bone 

can be created.  The few scats containing bat bones, but not having the characteristics of 

raccoon scat were identified only as carnivore.    

Woodrat (Neotoma floridana) feces and trails are widely distributed throughout 

the study area.  In general, they were recorded if they were sizeable accumulations, if 

they were associated with other material that was of interest, or if only a few pellets were 

found in an area otherwise devoid of woodrat feces.   

The method for assigning Paleo data points was not conducive to recording three 

types of bat remains: “modern” bat guano found on the surface, “ancient” bat guano 

found on the surface and stratified, and roosting stain.  The term ancient guano was 

coined to describe deposits that visually resemble the guano discovered at Chief City by 

Davies and Chao (1959), which were found to be more than >38,000 years old.  Most 

commonly, ancient guano is a deep, rich brown color, although it can be reddish brown 

or medium brown.  Usually the guano no longer occurs as distinctive, cohesive pellets, 

although a chunk may have a granular-looking texture from degraded pellets.  It can be in 
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an expansive accumulation or a narrow layer.  Ancient guano presents in a variety of 

forms, including: dark stripes or layers in a profile of exposed sediments, compressed 

into a mass that has a granular appearance, or smears in the trail where it has been 

scuffed up.  When trampled, it quickly transforms to an extremely fine “fluffy” powder 

reminiscent of cocoa powder.  Often an in situ deposit has an associated white colored 

layer(s), which appears to be a reaction zone at the contact between guano and matrix, 

whether limestone rock or sediment.  Bone associated with the free-tailed bat guano is 

fairly distinctive compared to other bone found in the study area -- the bones are 

generally darker color than other bones recovered in the cave, being a rich, reddish-

brown.   

Rather than occurring as a single point or small area, both guano and staining are 

gradational and cover amorphous areas of varying dimensions.  Staining can vary from 

being barely noticeable to being very well developed with associated corrosion.  Density 

of bat guano varies greatly in Mammoth Cave; it ranges from being present as a thin 

scatter of bat fecal lightly dispersed over a large area to being thick, isolated deposits.  

For these reasons, an attempt was made to approximate coverage of these resources by 

indicating them in colored pencil on the field maps: the area colored showed the extent 

and a deepening of color indicated extreme intensity/density of the resource.  Also, 

particularly thick or important guano areas were assigned one or more data point 

numbers to represent the deposit in the database.  Sometimes ancient guano occurred as a 

stripe.   

Staining attributed to roosting bats was identified on walls and ceilings in various 

parts of the study area.  The discoloration is generally dark, reddish-brown, sometimes 

has a greasy appearance, and varies from being a very subtle feature to being quite 

obvious.  Corrosion pitting occurring in association with dark staining is interpreted as a 

heavily used roost.  Roosting stain was evaluated conservatively because other forms of 

staining - including soot, possible humic acid, and organic staining due to water 

infiltration – can be similar in appearance to roosting stain.  Discolorations in areas that 

would have been preferred bat roosts (domes, cracks, and ceiling contour breaks) were 
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 Radiocarbon dating can be done on bone, mummified tissue, bat guano, and 

raccoon scat.  Two different types of radiocarbon analyses were performed.  The first was 

conventional radiocarbon analysis, which requires a sample of at least 20 grams.  

Samples for conventional dating were submitted to Geochron Laboratories in Cambridge, 

Massachusetts.  Geochron Laboratories uses a scintillation counter to count 14C decay.  

This information is used to derive an age; these dates are designated with the prefix GX.  

The second type, Accelerator Mass Spectrometry (AMS) radiocarbon dating, is able to 

analyze small samples of less than 1 gram.  Mass spectrometry measurements for AMS 

dates were conducted by the Center for Accelerator Mass Spectrometry (CAMS) at 

Lawrence Livermore National Laboratory in California.  Sample pre-treatment was done 

either at CAMS or under the direction of Dr. Thomas W. Stafford (either at the Institute 

for Arctic and Alpine Research, University of Colorado or at Stafford Research 

Laboratories, Boulder Colorado). AMS dating uses a particle accelerator and mass 

spectrometer to count individual 14C atoms.  From this information an age is calculated; 

these dates are designated with the prefix CAMS.  A table of all samples submitted for 

radiocarbon dating appears in the Results and Discussion Section.  
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CHAPTER 1 
Vertebrate Paleontological Resources in the 
Historic Section of Mammoth Cave 
 
 
INTRODUCTION 
 
 Early journal articles, tourist accounts, old place names, and scientific 

descriptions are a valuable resource because they allude to the fact that bats utilized the 

Historic Section as a winter hibernaculum in the 1800s.  The scores of hibernating bats 

were a wonder to behold for the early visitors - and perhaps even a nuisance.  Many 

authors likened the Mammoth Cave hibernaculum to a winter home, using such terms as 

rooms, quarters, and apartments.  Their descriptions of seeing bats by the thousands 

contrast starkly with the now depauperate winter populations, underscoring the need to 

scientifically quantify the present and past microclimate of the cave.  In the early 1800s, 

the naturalist Constantine Rafinesque (1832:30) wrote that the cave was “the wintering 

quarter of thousands of bats of five new species of mine which resort to it in winter only 

from 100 miles around: and remain suspended to the roof in a half sleepy or torpid state.  

Each species appears to occupy a gallery or room by itself.”  Ebenezer Meriam 

(1844:319) saw hibernating "bats hang in clusters like bees swarming."  In the mid-

1800s, Benjamin Silliman noted the following: 

Bats are numerous in the avenues within a mile or two of the mouth 
of the cave, and Mr. Mantell thinks he has secured at least two 
species.  Several specimens are preserved in alcohol.  It was not yet 
quite late enough in the season when we were at the cave, Oct. 16th-
22d, for all the bats to be in winter quarters, as the season was very 
open and warm.  Still in the galleries where they most abound, we 
found countless groups of them on the ceilings chippering and 
scolding for a foothold among each other. On one little patch of not 
over four by five inches, we counted forty bats, and were satisfied 
that one hundred and twenty at least were able to stand on a surface 
a foot square; for miles they are found in patches of various sizes, 
and a cursory glance satisfied us that it is quite safe to estimate them 
by millions.                                                  (Silliman 1851:337) 
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Rhoads (1897:59-60) described seeing Vespertilio lucifugus (an old name used for bats 

now recognized as two different species, Myotis lucifugus, Indiana bat, and M. sodalis, 

little brown bat) in "the “Bat Chamber:” 

… during the last week in April, there were at least two thousand at 
one time.  They seemed to prefer the higher ledges of the dome, 
hanging in long, interrupted, single or triple rows, or in other places, 
covering irregular patches so thickly as to blacken the walls.  
Among them appeared to be a larger species, which looked like 
Adelonycteris fusca [previous name used for Eptesicus fuscus, big 
brown bat], but no specimens of these have come to hand. 

 

Thirty years later, hibernating bats had become a rarity rather than the norm.  In 

1929 Vernon Bailey, of the U.S. Bureau of Biological Survey, and Leonard Giovannoli, 

of the Kentucky Geological Survey, were involved in a project for the U.S. Department 

of Agriculture Bureau of Biological Survey to report on Kentucky Cave Life.  As part of 

this project, they conducted an inventory of the cave life in the Mammoth Cave region.  

Bailey (1933:457) wrote the following in an account of Myotis sodalis: "Very few bats 

were seen or collected in Mammoth Cave, but there is ample evidence in the old guano 

deposits that this was once a great resort for them."  Either the "old guano deposits" to 

which Bailey referred have been removed, or, he may have been referring the guano at 

Lookout Mountain.  Of interest in the Bailey report is a photograph on page 459 of 

hibernating Myotis.  It shows linear aggregations of bats clinging to narrow wall ledges in 

Mammoth Cave.  The caption labels the location as Little Bat Avenue.  However, the 

fracture pattern of the wall is characteristic not of Little Bat Avenue, but of Audubon 

Avenue; and, by comparing fracture patterns in the photograph to those on the cave wall, 

Colburn determined that the exact spot with hibernating bats was actually on the left wall 

of Audubon, approximately a quarter of the way between the Rotunda and the mouth of 

Little Bat Avenue.  [Left wall and right wall refer to the sides of the passage, or tourist 

trail, as a person walks away from the Historic Entrance.]  Three quarters of a century 

have passed since Bailey’s study and we longer see aggregations of Myotis hibernating in 

this location, nor any other area of the main cave.  At most, a lone Myotis might be 

visible somewhere in the cave. 
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Until the paleontological inventory was conducted, these early descriptions 

provided our only view of a Mammoth Cave that is no longer visible.  The method of 

conducting a search on hands and knees, from wall-to-wall was labor intensive, but it 

produced 1553 locations with noteworthy faunal remains in the Historic Section.  These 

find spots were numbered and may be referred to in this report as "paleo data points,” 

“data points”, or just “points.”  Fieldwork was carried out in B-level passages along the 

Historic Tour Routes between the Historic and Violet City entrances between October 

1997 and April 2001 (Figure 1-2).  The geographic scope included the main trunk 

passage, all major side passages (except Harvey’s Lost Way, which was only perused), 

and the old high-level passage that lies in the upper portion of the B-level.   

 
FIGURE 1-2.  B-level main trunk passage and side passages surveyed by the Illinois State Museum 
Paleontological Inventory Project between 1997 and 2001.  Adapted from Kaemper Map, 1908 (redrawn 
by Diana Daunt, CRF 1981). 
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RESULTS AND DISCUSSION OF THE HISTORIC SECTION 
 

Faunal remains were discovered and recorded for 1553 data points in the Historic 

Section of Mammoth Cave.  The vertebrate remains include the following: isolated 

bones, partial and whole skeletons, partial and whole mummified animals, in situ deposits 

of bones, bat guano pellets, masses of in situ guano, woodrat feces, raccoon scats, and 

trace fossils (scratchings, footprints, trails, and staining).  However, the taxonomic range 

is narrow because the vast majority of the material is from bats.  Some ubiquitous 

remains and traces, such as bat guano, rat feces, and rat footprints and trails, were 

recorded only if the finds were notable (due to location, position, abundance, or quality) 

or were representative of a section of cave passage.  Table 1-1 lists the common names 

that correspond to the scientific nomenclature used to identify remains found throughout 

all portions of Mammoth Cave’s Historic Section.   

 
TABLE 1-1.  Scientific nomenclature and common names of vertebrates whose remains were found in 
the Historic Section of Mammoth Cave.  This includes the trunk passages between the Historic Entrance 
and the Violet City Entrance (Audubon and Main Cave) and major side passages.  Taxonomy follows 
Banks et al. 1987. 
 

Taxon Common Name 
Class Mammalia  Mammals 
Scalopus aquaticus Eastern mole 
Desmodus stocki  Extinct vampire bat 
Eptesicus fuscus Big brown bat 
Lasiurus borealis Red bat 
Myotis austroriparius Southeastern bat 
Myotis grisescens Gray bat 
Myotis leibii Small-footed myotis 
Myotis lucifugus Little brown bat 
Myotis sodalis Indiana bat 
Myotis lucifugus or sodalis Little brown or Indiana bat 
Myotis septentrionalis Northern long-eared myotis 
Myotis sp., small-sized Small myotis 
Myotis sp., medium-sized Medium myotis 
Myotis sp. Indeterminate species of myotis 
Nycticeius humeralis Evening bat 
Pipistrellus subflavus Eastern pipistrelle 
Corynorhinus sp. Big-eared bat 
Vespertilionidae Indeterminate vespertilionid bat 
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Taxon Common Name 
Tadarida sp. Free-tailed bat 
Chiroptera Bat order 
Canis sp. Dog/coyote 
Procyon lotor Raccoon 
Mephitis mephitis Skunk 
Carnivora Indeterminate carnivore 
Sus scrofa Domestic pig 
Bos taurus or Sus scrofa Cow or pig 
Odocoileus virginianus White-tailed deer 
Artiodactyla Indeterminate ungulate 
Marmota monax Woodchuck 
Sciurus sp. Tree squirrel 
Tamias sp. Chipmunk 
Neotoma floridana Eastern Woodrat  
cf. Neotoma  Probably woodrat (but a few remains 

could be old world rat) 
Rattus sp. Old world rat 
Peromyscus sp. Deer or white-footed mouse 
Pitymys pinetorum Pine vole 
Mus musculus House mouse 
Rodentia  Rodent order 
Sylvilagus sp. Cottontail rabbit 
Homo sapiens Human 
Class Aves Birds 
Gallus gallus Chicken 
Phasianidae Pheasant, grouse, quail family 
Meleagris gallopavo Turkey 
Otus asio Screech owl 
Colaptes auratus Northern flicker 
Passeriformes Perching bird 
Class Reptilia Reptile 
Testudines Turtle 
Colubridae Family of colubrid snakes 
Crotalus sp. Rattlesnake 
Serpentes Snake 
Class Amphibia  Amphibian 
Cryptobranchus sp. Hellbender 
Caudata Salamander 
Bufo sp. Toad 
cf. Rana sp. Frog 
Anura Frog or toad 
Herptile Amphibian or reptile 
Class Osteichthyes  Fish 
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Taxon Common Name 
Moxostoma sp. Redhorse genus 
Catostomidae or Carp Sucker family or carp 
Ictaluridae Catfish family 
Centrarchidae Sunfish family 
Indeterminate Vertebrata Unknown vertebrate 

 

An analysis of the 1553 data points can be presented in many ways.  Following 

the format that I used in describing Holocene-aged remains located within 1/4 mile of the 

Historic Entrance (Late Holocene Utilization by Bats of the Mammoth Cave Historic 

Entrance Area, Mammoth Cave National Park, Kentucky by Toomey, Colburn, and 

Schubert 1998, Cooperative Agreement No. 1443 CA5530 97 001), I present results of 

the Paleontological Inventory Project survey in the Historic Section of Mammoth Cave in 

a passage-by-passage description.  In addition, data from the Illinois State Museum’s 

previous report are summarized and used in the present report.  For the most part, 

passages correspond to major changes in the cave topography; e.g., main trunk passage 

vs. side passageways, a sharp bend in a passage, or a noticeable constriction in passage 

size.  Their names are the traditional appellations familiar to anyone who has studied the 

cave, read old accounts, or has toured the cave.   

Results for the Historic Section of Mammoth Cave are divided into two parts: Part 

I) the large trunk passages of the B-level of Historic Mammoth Cave and Part II) major 

side passages that intersect the main trunk.  Within each of these parts, I describe the 

results for smaller segments/subdivisions of a passage.  To aid readers in visualizing the 

cave layout and described segments, the names used are those familiar place names used 

on the Kaemper Map, in Hagan and Sutton (1998), and in Palmer 1981; and, a map 

accompanies each of the passage divisions (except Backslider’s Alley and a portion of 

Gothic for which no maps were available).  The details are not meant to be legible; 

rather, the purpose of the maps is to show the general distribution of data points (red dot, 

line, and number); and, on some maps, guano (blue), ancient guano (green), and stain 

(brown) can be discerned.  At the ends of Part I and Part II, I provide tables listing the 

vertebrate taxa found in each segment of passage.   
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Audubon Avenue from the Rotunda to Bunker Hill   
[140 data points: 103-104, 107-172, 174-236, 287-294, 950, and 1402] 
 

FIGURE 1-3.  Trunk passage Rotunda to Bunker Hill (base map cartography by CRF). 
 

As mentioned in the general introduction, early reports by 19th century visitors 

inform us that Mammoth Cave was a hibernaculum for wintering bats.  William Blane 

(1824:26), an Englishman traveling in the United States and Canada in 1822-1823, 

reported, “There are myriads of bats hanging by their hind feet.”  Statements such as 

these were usually made in reference to Audubon Avenue and adjoining side passages.  

Indeed, many early historic accounts tell us that the passage now known as Audubon 

Avenue was once called the Great Bat Room, an appellation based on the thousands of 

bats that used the area.  For example, in Rambles in the Mammoth Cave during the year 

1844, Bullit (1845:15) wrote that the “passage to the right is the ‘Great Bat Room.’”  

And, in a New York Municipal Gazette article entitled “Mammoth Cave”, Ebenezer 

Meriam (1844:320) noted, “The improvements within the Cave commence about half a 

mile from the mouth, in that branch known as the great ‘Bat Room,’ but now as 

‘Audubon’s Avenue,’ named by the proprietor after his old friend, the celebrated 

Ornithologist.”  Binkerd informs us that bats were present year round in Audubon 

Avenue: 

Off to the right is a passage rarely shown to visitors, as it contains 
nothing of special importance.  This is called AUDUBON’S 
AVENUE. 

Being near the entrance, it is generally passed without much 
attention, and the guides have finally dropped it from their course 
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altogether.  On part of this avenue presents an unusual attraction to 
the naturalist.  Countless thousands of bats have taken possession of 
one of these caverns, wherefore it is known as THE GREAT BAT 
ROOM. 

Here the leathern-winged little animals cling to the walls and 
ceiling like huge swarms of bees, in bunches of many bushels, and 
doze away their existence in a semi-torpid state, in darkness and 
repose.  What they feed upon is a question not easily settled.  Some 
of them must remain here many months without once going out of 
the cave, as but few are seen outside at a time.  It was formerly 
believed that they spent only the winter here; but I have never 
visited their apartment at any season without finding numbers of 
them.  We will find plenty of them in the Rotunda for any 
experiment we may wish to make.  

                                                                   (Binkerd 1869:18) 

 

In the 1870s, Thompson (1879:77) wrote in The Sucker’s Visit to the Mammoth Cave, 

“…on portions of the dome [the Rotunda] bats clustered….”  Hovey included more 

details about the passage name and the bat population in Audubon and in an area beyond 

Audubon Avenue (Vespertilio Hall):  

It is related that when the great visiting ornithologist [Audubon] 
visited Rafinesque, the former smashed a fine violin in his eagerness 
to capture a unique specimen of the bat family.  As a kind of 
amicable revenge the latter affixed Audubon’s name to this avenue, 
where so many myriads of bats annually hibernate. ... Unless our 
visit is in late fall or winter, we find but a few clusters of bats; but in 
cold weather they gather here from near and far and hang head-
downward till somehow, by a sense not explained, they know it is 
warm weather out-of-doors, and then they fly forth to the forests.  
Dr. Call boasts of a single catch that gave him six hundred and 
seventy bats, of many varieties, most of which were sent to the 
National Museum [where many are still curated].   
                                                                                 (Hovey 1909:35)                        

  

Based on all of these visitor accounts and more, a paleontologist should be able to find a 

plethora of bat fossils on the floor of Audubon Avenue.  But large numbers of fossils 

have not been found – likely due to the impact of historic activities.   Among the human 

activities that impacted Audubon Avenue resources were the following: 
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The test hole provided a small glimpse of a pre-modern surface; it showed a mixture of 

bat guano, fur, and possibly fungus.   

Visible bat guano and roosting stain indicate that use intensified progressively 

along Audubon Avenue.  Between the Rotunda and Little Bat Avenue, stain is not 

discernible on the high ceiling and very little bat guano was found.  However, between 

and Little Bat Avenue and Rafinesque Hall, a light to moderate degree of bat stain occurs 

on the ceiling steps and on breaks along the walls and bat guano is preserved in divots 

and cracks of large breakdown blocks.  Staining is heavier here than in the previous 

segment, and thousands of tiny scratches and corrosion attributed to bats occur on the left 

wall.  Stain on the edges of ceiling breakout in Rafinesque Hall ranges from light to 

moderately heavy; and guano is preserved on large breakdown blocks and between rocks.  

Bat staining is widespread and moderate to heavy on ceiling steps along the entire length 

of passage between Rafinesque Hall and Bunker Hill; and pellets of guano are 

widespread on ledges and breakdown along the walls.  At Bunker Hill, itself, the 

concentric ledges of the breakout dome is heavily stained.  Bat guano is scattered over 

the entire breakdown pile and there are large amounts of guano on the right side of the 

hill, preserved where it filtered down into large cavities in the breakdown.   

 Another strong indicator of hibernating bats, raccoon scats containing bat bones, 

was found at 74 of the 140 data points, indicating that raccoons frequently visited/hunted 

in this segment of Mammoth Cave.  Between the Rotunda and Little Bat Avenue, there is 

a large raccoon latrine (measuring 60 cm by 30 cm and several centimeters thick) with 

degrading scats containing bat bones.  In the 1800s, the Bunker Hill breakdown was 

excavated to carve a narrow tourist trail.  Several raccoon scats, located on a wall ledge 

at Bunker Hill appeared to be in situ deposits that predate excavation of the breakdown to 

make the narrow tourist trail around Bunker Hill.  As it turned out, one piece of scat from 

along the excavated trail was dated to 540 ± 90 radiocarbon years before present 

(RCYBP) (CAMS-46215).  In addition scratch marks possibly made by raccoon were 

found at 3 data points.   

 The surface evidence in Audubon Avenue was unevenly dispersed due to the 

impact of human disturbance.  Most was discovered on ledges, behind rocks, and eroding 
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from cave sediment, all of which afforded the fossils some protection.  Mummified 

remains (whole or partial carcass that has all or some of its tissue) and skeletal material 

are direct evidence of taxa that utilized the area.  Eight mummified bats were located, as 

well as, several wings with tissue and clumps of fur.  Species represented were Lasiurus 

borealis, Pipistrellus subflavus, and indeterminate bat.  Some were covered with white 

and green fungus; this is probably an indication that they are modern in age.  The red bat 

located on top of fallen ceiling slabs, post-dates the January 1994 roof fall in the 

Rotunda.  Wing elements from one of the three mummified bats lying on the surface at 

Bunker Hill were radiocarbon dated to 1960± 40 radiocarbon years before present 

(RCYBP) (prepared for accelerator mass spectrometry dating by Stafford Research 

Laboratories, Boulder Colorado and dated at Lawrence Livermore Laboratories, CAMS-

55909).  The following bat taxa were identified from skeletal remains:  Eptesicus fuscus, 

cf. Myotis leibii, cf. M. grisescens, M. sodalis, medium-sized Myotis (most likely M. 

sodalis or M. lucifugus), cf. Myotis sp., and P. subflavus. 

In addition several non-bat taxa were identified:  a domestic rat, Rattus sp. 

(partially skeletonized, fungus-coated mummy located between the Rotunda and Little 

Bat Avenue), a single chicken bone, Neotoma feces (fairly prevalent on ledges and in 

anastomotic pockets; woodrats can be seen in the vicinity today), juvenile woodrat 

(bones with tissue), Peromyscus sp., Pitymys pinetorum (skull fragment), and 

unidentifiable mouse.   

 
Broadway from the Rotunda to the Acute Angle [96 data points: 265-286, 295-301, 
302-306 (Methodist Church), 307-314, 349-356, 373-386, 409-422, 424-435, 437-441, 
565] 
 

Leaving the Rotunda, we pass huge overhanging rocks, called 
Kentucky River Cliffs, and enter the Methodist Church …In this 
part of the cave, and in all the avenues near the entrance, millions of 
bats make their winter quarters.  We saw only a few flitting about, 
but were told they returned in the autumn by hundreds.  
                                    (Anonymous 1872:624 in the Catholic World) 
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This is another of the most intensively impacted portions of main trunk in 

Mammoth Cave.  There are 96 data points between the Rotunda and Acute Angle.  The 

extreme height of the ceiling and the presence of heavy smoke and soot make it 

impossible to detect bat stain.  Moderate to heavy amounts of roosting stain were 

observed on the edges of ceiling breakouts and in a small dome in Main Cave, just past 

the intersection with Gothic Avenue.  

 
 FIGURE 1-5.  Trunk passage Rotunda to Acute Angle (base map cartography by CRF). 
  
 Bat guano was probably ubiquitous prior to historic disturbance.  Remnants are 

now found in protected areas under overhangs of large rocks and on less accessible 

ledges.  Guano is abundant on breakdown underneath a small breakout dome midway 

between the Rotunda and Methodist Church, and a thin layer of guano is widespread on 

huge pieces of breakdown at the back of Methodist Church.  This guano coating indicates 

heavier usage than do the skeletal and mummified remains.  Tiny parallel scratches (3-5 

in a group) attributed to bats are visible on a wall between the Rotunda and Methodist 
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Church, on the sooty face of a breakdown block at the back of Methodist Church, and in 

the low crawlway at the top of Methodist Church. 

 Twenty-one data points had remains of mummified bats: 3 Corynorhinus sp., 7 

Lasiurus borealis, 1 M. lucifugus, 1 cf. M. sodalis, 1 medium-sized Myotis sp., cf. 

Myotis, 7 P. subflavus, 3 unidentified taxa, and several wings with tissue.  The 

mummified little brown bat was hanging just past the mouth of Methodist Church in 

1994, but it had fallen by 1999.  Skeletal remains were attributed to the following bats: 

Corynorhinus sp. E. fuscus, Lasiurus borealis, M. grisescens, M. leibii, M. lucifugus, M. 

sodalis, medium-sized Myotis, cf. Myotis, P. subflavus, and indeterminate bat.  

 Raccoon scats containing bat bones were recorded at 23 data points, but no 

raccoon bones were found.  Other animals represented among the remains in Broadway 

are Gallus gallus, cf. Canis familiaris, Neotoma floridana (feces and bones of a 

subadult), Peromyscus sp., Sus scrofa (foot bones of a juvenile), and a partially skeletal 

mouse mummy.  Tourists, woodrats, or raccoons left the chicken, pig, deer, and fish 

bones. 

 As has been concluded for other areas of the cave, historic modifications have 

obscured patterns of bat use in Broadway.  The guano accumulation at the shallow 

breakout dome between the Rotunda and Corkscrew provides a weak indicator of a 

possible winter roost.  If this was a roost area, it does not appear to have been used very 

intensively. 

 A paleontologically significant area is located just beyond the Gothic Avenue 

saltpeter spoil piles where relict sediments lie below the level of the current tourist trail.  

Within these sediments are in situ pockets of bone (data points 380-386).  The deposit 

was exposed when dirt was excavated, probably for saltpeter production or for trail fill, 

from under the overhanging cave wall.  The bone deposits are in a pebbly, lighter colored 

grayish and pinkish upper layer that varies from 5 cm thick to being absent; the 

underlying sediment is very fine-grained.  Soot and burned cane lie on the surface.  Some 

of the bones are protected in solution pockets.  Point 380 denotes the first visible pocket 

of bone (before which the mining spoil piles obscure signs of any remnant sediments), 

and Point 386 denotes the last in situ bone pocket.  Beyond 386, the in-place sediments 
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become gravelly.  Most of the bones protruding from in situ layers are bat wing elements 

and shafts.  Identifiable elements belonged to E. fuscus, Myotis grisescens, M. leibii, and 

medium-sized Myotis sp. 

 
Main Cave from Acute Angle to Star Chamber [32 data points: 442-472, 560] 
  
Because of repeated, and heavy disturbance, this segment of cave was thought to hold 

little promise for preservation of paleontological remains.  Not only have thousands of 

tours passed through here, but also Dr. Croghan’s tuberculosis hospital activities were 

centered here in the 1840s.  In the early 1800s, saltpeter miners and oxen would have 

traveled through this relatively narrow passage enroute to mining operations in Blue 

Spring Branch. 

FIGURE 1-6.  Trunk passage between Acute Angle and Star Chamber (base map cartography by CRF). 
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 Roosting stain is not noticeable in this area.  Eleven data points with bone had 

guano pellets present; however, there were no accumulations.  Two raccoon scats were 

located.  One scat containing bat bone was found in a woodrat accumulation (Point 453) 

that also held a human paleofeces containing small bones.  The other scat, full of cricket 

parts, is located in an undercut of the left wall.  Ten data points had mummified remains 

of bat: Lasiurus borealis (1 point), Myotis cf. grisescens (1), M. lucifugus (1), M. sodalis 

(1), M. lucifugus or sodalis (1), Pipistrellus subflavus (4), and indeterminate 

vespertilionid (1).  Bones of a possible gray bat and numerous vespertilionid elements, 

many with remnants of adhering tissue, were measured and recorded. 

 The heavy human impact in this segment is reflected in the greater density of data 

locations with Euro American artifacts and by the unusual debris content.  Nineteenth 

century signatures, a large bird feather, chicken eggshell fragments, and chicken bones 

were found.  Pieces of eggshell were located with a 12-inch square fragment of aboriginal 

matting and a twisted bundle of fiber.  The most interesting find was a hidden deposit of 

historic food debris that included a clump of fabric with small blue and white checks, egg 

shell, animal bones, and plant fibers.  Animals identified in this cache were chicken 

(femur, pelves, ulnae, vertebrae, furculum, humerus, fibula, radius, coracoid), possibly 

quail (sternum, femur, tibiotarsus), possibly flicker (carpometacarpus, femur, tibiotarsus), 

squirrel (scapulae, frontals, zygomatic, femora, ribs, vertebrae, ulna, humerus), pig 

(phalanges and saw cut rib), and large mammal (saw cut rib). 

 

Star Chamber and Proctor’s Arcade area 
[123 data points: 473-494, 502-559, 561-564, 567-593, 597-607, 817] 
 
 This segment of Mammoth Cave begins a little before the benches at Star 

Chamber and continues southeastward to just beyond the last cut-around in Proctor’s 

Arcade.  With 123 data points, fossil remains are dense in this segment of Main Cave.  

Numerous desiccated, soot covered mummified bats and wings with deteriorating 

membranes are concentrated on ledges – particularly along the right wall and atop the 

septum just to the left of the tourist trail (the “Keel Boat”) and somewhat less on the 
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ledge along the left wall.  These ledges are covered with loose red sediment filled with 

pea-sized to walnut-sized gravel; the sediment is covered with a dark gray soot layer and 

flakes of gypsum crust.  Burned and unburned wood, sticks, cane, and remnants of 

historic cloth torches litter the surface.  Small divots in the sediment hold mummies, 

crickets, and charcoal.  The surface of the ledge is very disturbed.  Remnant patches of 

guano suggest that guano accumulation was moderate to heavy prior to trampling.  

Mummified bat remains are difficult to distinguish from small burned sticks under the 

coating of soot.  The walls above the ledges are extremely battered.  Under the ledge at 

current floor level are many anastomotic solution tubes with red sediment floors and long 

gypsum needles. 

 

 

 
  FIGURE 1-7.  Trunk passage Star Chamber and Proctor’s Arcade area 
  (base map cartography by CRF). 
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appear to be particularly suitable as a bat roost because gypsum crusts cover much of the 

wall and ceiling.  If this area had been a significant bat roost, it might indicate that the 

microclimate in this area of the cave used to be different.  The walls are battered 

extensively; the aboriginal people appear to have used all the all of the ledges on which 

we found mummified remains to reach gypsum.  Two samples from mummified remains 

were radiocarbon dated to 420±50 and 700±40 RCYBP; thus indicating that they 

postdate the aboriginal gypsum mining in the area.   

No additional bat taxon was represented by skeletal elements alone.  Remains of 

at least 11 other animals, including human, were recorded from Proctor’s Arcade.  

Procyon lotor remains were limited to scats (7 points), which contained bat bones aligned 

in the characteristic longitudinal pattern.  Scat at Data Point 606 also contained frog or 

toad bones. 

 An entire mummified house mouse (Mus musculus, Point 569) was located near 

the opening to the undercut of the left wall.  A mandible located before the side-cut and 

by a nest and larder found in the side-cut passage represented Neotoma; no latrine was 

located.  Point 574 denoted a woodrat accumulation extending for about 20 feet along the 

right side of the undercut.  A 4x6 foot larder area was found in a 30-inch high space on a 

ledge that measures about 10 feet deep by 15 feet long; and, a nest is located below this 

ledge in a space that is 2-12 inches high.  Woodrat feces were not noticeable in either the 

larder or the nest.  The soot covered larder material lies on top of a 1-inch thick layer of 

bat guano.  The accumulation includes chicken bones from multiple individuals, a turkey 

bone, bone-filled raccoon scats, wood, cane, seeds, human feces, and shredded plant 

fibers.  The nest is a more concentrated mass than the larder.  Again, everything is 

covered with soot.  Visible were bat guano, a chicken bone, human feces (modern 

looking), newspaper, wood, several cloth torch fragments, cane, a piece of hard rubber 

with a nail through it, plant material (more than in larder) from a straw-type hat or fiber 

mat, acorn, paper, straw, and a gourd fragment.  Point 576, also located in the undercut, is 

a woodrat larder with sticks, cane, and four pieces of raccoon scat containing bat bones.  

Rodent tracks (rat or mouse) were sporadic throughout Proctor’s Arcade. 
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 Several locations yielded interesting remains of historic age.  Point 601 and 602 

are two squirrel (Sciurus sp.) skeletons, which have no skull, no feet, and no tail – a 

pattern typical of skinning. There are many rodent tracks in the soft sediment around the 

skeletons; however, both sets of bones are lying in correct anatomical position.  The 

individuals are mostly skeletal with some tissue present and slightly greasy.  Based on 

ossification of its long bones and the presence of suspensory tuberosities, one of the 

squirrels (Point 601) was a mature male (see Colburn 1986).  Cut marks were visible on 

its right distal femur and proximal tibia.  The other individual, possibly female, was 

immature with unfused epiphyses.   

 Point 554, located at the southeastern end of the Keel Boat, is a stack of 15 

artiodactyl ribs (some saw-cut, with red mold growth), cow or pig left and right hyoids 

(one saw-cut), and rabbit left femur and left innominate (with fatty tissue adhering).  An 

unossified greater trochanter (still greasy and with adhering tissue) of a pig or deer-sized 

artiodactyl and a human paleofeces occur at Point 568.  At Data Point 590 articulated leg 

elements (right tibia, calcaneum, astragalus, and lateral maleolus) of a deer have tissue, 

red mold, and soot on them.  Bird remains include the following: chicken (bone at Point 

574), turkey (feather at 477 and bone at 574), and indeterminate bird (bone at 484, 

feather at 488, and a vertebra in human paleofeces at 582). 

 Human feces, most likely prehistoric in age, were found at or near eight of the 

data points; two contained small bones.  Those at Point 582 contained a bird vertebra and 

indeterminate bone.  The paleofeces at Point 557 had been stepped on and broken into 

two large pieces and one small (90mm x 37mm, flattened and 37.3mm x 50mm, not 

flattened, and 30mm x 27mm, flattened).  Many bat bones were within the paleofeces and 

a few were found underneath the fragments. 

 

Beyond Proctor’s Arcade to S-Bend [50 data points: 594-596, 608-649, 653-656, 729] 
 
This section includes the relatively long segment of Main Cave passage that lies between 

the southeastern end of the side-cut at Proctor’s Arcade and the southeastern end of the 

S-Bend.  Only a light scatter of bat guano is apparent here (guano was recorded at only 

six data points).  Much has probably been destroyed by human impact.  A number of 
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prehistoric and historic artifacts were seen in this section (historic oil lamp, prehistoric 

woven slippers, numerous mussel shells, stashes of unburned cane, a projectile point, and 

the ubiquitous fragments of burned cane and sticks). 

 
 FIGURE 1-8.  Trunk passage Proctor’s Arcade to S-Bend (base map cartography by CRF). 
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of fine beige sediment, which has been heavily impacted by tourists and sediment 

mining.   

FIGURE 1-9.  Trunk passage: area of Wright’s Rotunda (base map cartography by CRF). 
 
   
 Only 6 data points were located in Cross Cave.  Three are indeterminate bat 

bones, 2 are rat tracks and nesting material, and 1 is an area of bat stained ceiling. 

 Most of the ceiling in Wright’s Rotunda is too high or too sooty for roosting stain 

to be evaluated.  Stain was detectable on the overhanging wall of an undercut of the left 

side, near the first pillar in Wright’s Rotunda.  Bat guano is dispersed over the entire 

area, but notable accumulations occur at only 19 data points.  Heavy tourist traffic over 

the years not only has left a lot of trash and soot, but also has destroyed much of the 

guano and purportedly large quantities of Indian artifacts.  A few deposits of guano, some 

several inches thick, are protected in breakdown cavities.   
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 Mummified Remains of 31 bats were found at 30 data points.  The taxa and their 

ubiquity are as follows: Corynorhinus sp. (1 point), Lasiurus borealis (2), Myotis leibii 

(1), M. cf. lucifugus (1), M. sodalis (7), M. cf. sodalis (2), medium-sized Myotis (4), 

Pipistrellus subflavus (10), small bat (Pipistrellus subflavus or Myotis leibii, 1 point), and 

indeterminate Vespertilionidae (2).  Additional bats identified from bone are Eptesicus 

fuscus (1), Myotis grisescens (2), and Tadarida sp. (1).  Tadarida bone was found at a 

single point (791); however, the loose sediment that it was with does not appear to be in 

primary context. 

 Points 768-774 are located in a long narrow room created by huge breakdown 

slabs on one side and an anastomotic channel in actual cave wall on the other.  A thin 

layer of bat guano pellets covers the floor and a few deep pockets of guano.  The guano 

appears to be very old, but not of the “ancient” quality.  Some areas of the floor are 

darker due to the mixing of guano and sediment.  Point 768 is a hole in which three bands 

of brown colored guano are visible.  The first band lies below 2 cm of soot-coated yellow 

sediment; the second, which is 4 cm thick and darker in color, appears to have two stripes 

of brown guano in it.  It is underlain by 2 cm of yellow sediment.  The third band is a thin 

dark brown stripe.   

 Point 774 is a thicker pocket of pellets having an accumulation of 6 inches.  The 

guano was sampled in 1998 and two samples were submitted for radiocarbon dating.  

Twenty-nine grams of pellets were dated conventionally by GEOCHRON and yielded a 

date of 9,170 ± 130 RCYBP (GX24446).  An accelerator mass spectrometry dating by 

Lawrence Livermore Labs returned a date of 8,460 ± 40 RCYBP (CAMS 63100).  A 

dentary of Myotis grisescens and a few bones of indeterminate Myotis were on the floor 

of the room; some are orange in color. 

 In Wright’s Rotunda near the southern edge and before the branch leading to the 

Big Chimney, is an extensive area with guano that has been tentatively attributed to free-

tailed bat (cf. Tadarida).  Within this area are an expanse of trampled guano (designated 

Point 813) and an in situ deposit with layers of dark brown guano (Point 814).  Point 809 

is a thin 4-foot long deposit of guano in orange colored sediments near (but not touching) 

the 813/814 complex.  These guano deposits have been identified as cf. Tadarida based 
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Six other deposits of ancient guano (data points 787, 795, 800, 803, 1276, and 1279) 

were only identified as Chiroptera because they are small spots or thin exposures.  Points 

787, 795, 800, and 803 are smears or bands of ancient guano found in the vicinity of the 

second and third pillars.  At Point 787 a 2.5 cm thick dark brown layer is visible in a hole 

that was dug (at some time in the past) into loose yellow-orange sediment on the ledge 

behind the third pillar in Wright’s Rotunda.  Point 795 is a patch of exposed guano that is 

a dark brown band in loose yellow sediment.  Point 800 is brown guano that has been 

scuffed up by foot traffic on the ledge behind pillar #3 in Wrights.  Point 803 is a band of 

old guano about 11 feet long at the base of the breakdown around the bottom of pillar #2.  

The guano is visible in a low area covered with loose yellow-orange silty sediment.  

Points 1276 and 1279 are located in the left branch going to the Small Chimney.  At point 

1276, ancient guano is exposed in a hole dug by someone prior to our study.  The 

sequence from top to bottom in the hole is as follows: 1) upper portion consists of several 

thin bands of lighter brown guano; 2) yellow sediment layers that are not continuous; 3) 

dark brown guano pellets falling out of hole wall; and 4) yellow sediment at bottom of 

hole.  From the top of the light brown guano layers to the bottom of the dark brown band 

is approximately 15 cm.  The dark brown band of guano is circa 9 cm thick, still 

pelletized, not greasy looking; and is dotted with white spots (possible reaction with 

limestone pieces).  Point 1279 is a 4-meter long stretch where a thin lens of ancient 

guano has been exposed (discontinuously) at the surface by foot traffic.  

 Signs of woodrat/rat (latrines, larders/nest, tracks, and runs) are present, but no 

bones, were found.  Bat bones and seeds were extracted from one previously trampled 

human paleofeces. 

 

Cataracts area (Potter Hall and the Cataracts) [27 data points: 674-685, 730-744] 
 

Basically this area is the part of Main Cave that lies between the distal end of 

Wright’s Rotunda up to the Bryan’s Pass area; thus, it includes not only the Cataracts 

(points 674-685), but also Potter Hall (the constricted passageway before and after the 

Cataracts that has fractured walls and piles of shattered material (points 730-744).   
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  FIGURE 1-11.  Trunk passage: area of Cataracts (base map cartography by CRF). 

 

No roosting stain was detected in the entire area.  Bat guano (noted at only four data 

points) and woodrat/rat bones, scratch marks, and latrines were found mainly in the 

passage segments, probably due to poor conditions for preservation in the Cataracts, 

itself.  An entire skeleton of a Neotoma sp. was found in the shaft beyond the falling 

water.  Mummified remains of an indeterminate bat and a fungus-covered Lasiurus 

borealis were present.  Bones of Eptesicus fuscus, Lasiurus borealis, Myotis sodalis 

(multiple individuals), and medium-sized Myotis sp. were found in the 10 x 4 foot area 

designated as Point 682. 

 

Bryan’s Pass and Settle’s Gorge [18 data points: 745--762] 
 
 This long, narrow section of passage lies between the Cataracts and Chief City.   

It produced a low density of relatively recent materials – no roosting stain, only 2 points 

with notable accumulation of guano pellets, four points with mummified bat remains 

(Lasiurus borealis, medium-sized Myotis sp., and Vespertilionidae), two points that are 

rat latrines, and one point with rat tracks.  Curiously, four turtle bones were found at 

point 750. 
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FIGURE 1-12.  Trunk passage: Bryan’s Pass to Settle’s Gorge (base map cartography by CRF). 
 

 The latter half of this segment (the end of Bryan’s Pass and in Settle’s Gorge) 

produced in situ materials of paleontological interest – bones of Tadarida occur in 

association with ancient guano deposits.  Nine data points were flagged for in situ 

deposits of ancient guano.  Three of these points also contain bones that could be 

identified to Tadarida.  In Bryan’s Pass guano can be seen as one or more thin layers of 

brown, often overlying a stripe of degraded white material.  As one approaches Chief 

City the deposits of guano in Settle’s Gorge become thicker; and, in the narrow passage 

at the base of Chief City, guano extends to both walls and is trampled by tours. 
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  Data points 752, 756, and 759 yielded in situ guano and bones of Tadarida.  A 

sample of sediment with bone was collected from each location. Point 752 is a 24-meter 

long area along the trail in which a medium brown stripe of old guano can be followed.  

In situ pockets with Tadarida bones occur at each end of the area.  Interestingly, bone 

lenses have been preserved in place under roof fall.  The sediment is beige in color (not 

the dark brown that is seen in most of the deposits of Tadarida guano); however, it has a 

granular appearance (as from pellets).  The Tadarida bones are brownish-orange in color.   

 Area 752a is the point closest to the Historic Entrance that has produced an in situ 

lens of Tadarida bone.  Here, bones are located in sediment under a slab that has fallen 

from the ceiling, effectively protecting the bones.  The sediment is not the chocolate 

brown of the Chief City deposit; rather, it is tan in color with a granular-looking texture, 

perhaps from guano pellets.  Flecks of charcoal are in the surface sediments.  The fossil 

bones are brownish-red/orange in color.  Tadarida bones identified from this point are a 

rostrum, right maxilla, distal 3/4 of 2 right humeri, teeth, vertebrae, sternum, proximal 

right humerus, metacarpals, and sacrum.  A piece of left dentary of Myotis lying on the 

surface is light colored, not dark like the free-tailed material.  A sample of bones was 

collected from the sediment for identification at the labs.  Among the bones identifiable 

to Tadarida were the following: humeri, left and right dentaries, maxillae, a rostrum, and 

a radius.  Additional elements are a fragmented left dentary of Pipistrellus and hundreds 

of bones from indeterminate bat (e.g., wing elements, ribs, innominate fragments, 

vertebrae, sternebrae, maxilla fragments, loose teeth).  Most of the bones are dark red-

brown and a few are light colored, probably being more “recent.”  A return trip to Point 

752 in 2000 produced Tadarida radii with incomplete fusion of the distal epiphyses.  

These elements from immature Tadarida are the first concrete evidence that Mammoth 

Cave once housed a maternity roost for the free-tailed bats. 

 Area 752b is a bone deposit at the far end of this flagged area just before 

Monument Hill, under a slab at trail level.  Elements identified to Tadarida are a 

proximal humerus; right half of a rostrum, and a left scapula.  Brownish colored bones 

that are most likely associated with the old deposit are a vertebral fragment, a finger 
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bone, a scapula fragment, 2 proximal radii, and 2 distal radii.  A bat radius is white in 

color.   

 Data location 756 is a seven-meter long crescent-shaped exposure, just before 

Monument Hill, where sediment and breakdown have been mined.  A thin layer (s) of 

ancient guano is visible at each end of this demarcated area; and in between are in situ 

bones with a small patch of brown guano below them and rocks, above.  Orange to brown 

colored bones were identified from loose sediment that had eroded out of the in situ 

deposit.  Bone was identified to Tadarida (dentaries, a humerus, a femur with gypsum 

growing on distal end, and scapula fragment) and cf. Tadarida (wing fragments and 

auditory bullae).    

 Point 759 is a 5-meter long area along the right wall past Monument Hill where a 

layer of dark guano is visible in a sediment bank; the area has been dug for saltpeter dirt 

and/or for use as trail fill.  The following were identified from loose sediment: Tadarida 

(left and right humeri, a left radius) and cf. Tadarida (radius and scapula).   

 

Chief City [57 data points: 938-946, 1096-1140, 1143-1145] 
 
 Chief City is one of the largest rooms in Mammoth Cave.  The floor is covered 

with so much breakdown that it effectively forms a hill; and, high overhead is an 

expansive breakout dome.  Palmer (1981:167) writes that the large size of the room was 

possible because the breakdown rocks fell into a lower passage and/or were partly 

dissolved or transported by water.  The tourist trail climbs up and over the pile to drop 

back to the original trail level.  While the levels of the trail at each end of the Chief City 

breakdown pile are similar, the composition of portions of the Chief City trail sediment is 

quite atypical.  It is chocolate brown in color, powder fine in texture, and is largely 

composed of trampled bat guano. 

 Since the late 1950s, the quarter mile long Pleistocene-aged guano deposit at 

Chief City (Davies and Chao 1959) has been Mammoth Cave’s best-known 

paleontological site.  Jegla (1961) and Jegla and Hall (1962) attributed the guano to 

Tadarida brasiliensis based on bones found in the deposit.  Indeed, Tadarida dominates 

the remains flagged in this area of the study.  Dark reddish brown (5YR 3/3 on the 
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Munsell Soil Color Chart) guano is visible over the entire midsection of the hill and has 

been disturbed by people traversing the area.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
   
 
 
 
 
 
 
 
 
 
  
 
 
 
   
  FIGURE 1-13.  Trunk passage: Chief City (base map cartography by CRF). 
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The old guide trail and the modern tourist trail are literally composed of the chocolate-

colored, pulverized guano.  Masses of compressed dark brown, granular guano have been 

protected in situ under breakdown blocks (some masses have been broken loose and lie 

on the surface); and guano pellets that turn to powder when touched are sifting through 

breakdown at base level in the chamber (Figure 1-14).   

 
            
 
 
 
 

 
 
 
 
FIGURE 1-14.  Chief City: Tadarida guano in 
place under a fall block and two loose chunks of 
compressed guano (Photographs by Ann and 
Peter Bosted). 
  

 Guano attributed to Tadarida is visible over the large expanse of Chief City and 

much of the chocolate colored, silty-textured sediment is actually guano or a 

guano/sediment mixture.  Twelve accumulations of Tadarida guano were flagged to 

represent its different manifestations (in situ, eroding, compressed mass, pelletized) or to 

mark spots that appear to have been previously sampled.  Four points have very old 

guano (either fragile light beige pellets or loose reddish-beige powder/sediment that was 

identified only as “Chiroptera or Tadarida” because the guano does not have the dark 

brown, massed appearance that is characteristic of Tadarida.  Skeletal elements identified 

to Tadarida were found at 18 points, only two of which also had guano; in both cases the 

guano was loose and the bones were on the surface.  Tadarida identifications were based 

only on the following elements: humerus, radius, scapula, dentary, and skull parts.  Eight 

of the localities with Tadarida remains (data points 939, 942, 1101, 1104, 1117, 1118, 

1129, and 1143-1145) are worthy of description.   
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(1959) study; bat metacarpals protrude from the walls of the hole and loose guano pellets 

are in the vicinity.   

 Point 1104 has lots of loose reddish-beige colored guano in a person-sized cavity 

under large breakdown blocks.  Although it is not chocolate brown in color, the guano is 

very old, soot free, and the pellets disintegrate to powder when touched.  It might be 

Tadarida guano with a dry, loose, tan colored, and pelletized condition (as opposed to the 

compressed dark brown, oily-looking guano masses) could be due to its having filtered 

through the breakdown rather than being compacted by years of accumulating guano.  A 

partial skull (part of palate and orbit) of Tadarida was present.   

 Point 1117 is located between Sacrifice Rock and the left wall, down in a cavity 

under breakdown.  The floor of the area is pulverized red-brown guano with some 

pelletization and it appears to be untrammeled.  The deposit has a high degree of time 

averaging with several Tadarida bones being found on the surface along with 

archaeological torch material.  All identifiable bone is dark reddish brown.  Tadarida 

humeri and radii were easily spotted.  A soot-coated Tadarida skull was on the surface 

and another Tadarida skull was found in the sediment guano mixture under pieces of 

breakdown.  A sample of bone was collected; preservation is exceptional (even very 

fragile bones are preserved).  Three partial crania, dentaries, radii, and humeri of 

Tadarida were collected, along with numerous bone fragments and complete small 

elements attributed only to bat. 

 Point 1118 is also located in the same breakdown cavity as Point 1117 and about 

7 feet away.  At this particular spot, bones (a right humerus of Tadarida and a left radius 

of bat) were found in a loose, powdery, red-beige guano-sediment mixture that is more 

than 18 inches deep.   

 Point 1129 is about 10 feet into a narrow crawl formed by breakdown located in 

an undercut of the right wall.  Fragments of burned cane are on the surface.  Here, red-

brown to dark brown colored Tadarida bones were pulled from the beige-yellow 

sediment: left humerus, right radii, and pieces of maxilla, wing bones, humerus, and 

radius. 
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 Points 1143-1145 lie within an area of deep fine-grained mixture of sediment and 

guano located at the distal end of Chief City at the base of the talus.  In this low area 

ancient guano extends about 20 feet along the left wall and 10 feet out from the base of 

talus pile.  The sediment-guano mixture is churned up and some bone is exposed on the 

surface.  Visible throughout the area are patches of dark brown guano and an in situ 

deposit of guano pellets.  Point 1145 lies at the far end of the mixture where sediment has 

been dug away, exposing a cut of a 4-foot high embankment in which two strata of 

Tadarida guano are visible about 2-4 inches below the top of the profile.  Point 1143 is 

an in situ bone deposit that is exposed under a small overhang where the sediments have 

been dug away.  The bone is red to brown in color and all appear to be from Tadarida: 

(parts of 2 skulls, a left dentary, humeri, and radii).  Other elements found on the surface 

and pulled from loose sediment include numerous metacarpals, scapulae, and radii.    

 Bat roosting stain was not noticeable in Chief City.  However, much of the ceiling 

that holds the Pleistocene-aged stain collapsed long ago; and, most of the current ceiling 

is so high that stained areas are not visible.  A thin veneer of relatively recent guano 

pellets is present, particularly below the lower ceiling steps.  Accumulations were noted 

at only 4 points.  There is little doubt that various human activities carried out since the 

time of the first Native Americans (artifact fragments littering the floor attest to early 

visitation) have destroyed both ancient and modern guano.   

 The following mummified bat remains were found at 10 locations in Chief City: 

Eptesicus fuscus (1 point), Myotis lucifugus (2 points), Myotis sodalis (1 point), medium-

sized Myotis (1 point), Pipistrellus subflavus (4 points), and indeterminate vespertilionid 

(1 point).  Myotis grisescens was identified from a dentary.  The non-bat remains are 

comprised of a chicken eggshell, cf. Peromyscus sp. dentary, indeterminate mouse 

footprints, and two woodrat latrines.   

 

St. Catherine City area [35 data points: 1141, 1142, 1146-1176, 1178, & 1179] 
 
 At the southeast end of the Chief City breakdown pile, the trail descends to the 

level of the Main Cave trail.  For the purposes of this report, the St. Catherine City area 

lies between the southeast end of Chief City and the USGS benchmark located near the 
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base of the breakdown pile before Mummy’s Ledge.  Thus, the St. Catherine City area 

includes the narrow, sediment-floored passage at the base of Chief City; the breakdown 

pile known as St. Catherine City; and the low-lying, sediment-floored passage that lies 

just beyond the intersection of Main Cave and Blue Spring Branch and Blackall Avenue 

(parts of the same old higher-level passage.     

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
    FIGURE 1-15.  Trunk passage: area of St. Catherine City (base map cartography by CRF). 
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The surface is littered with loose red-brown colored bat bones 
that are sliding down slope.  At least some are Tadarida (radii 
fragments and a left humerus).   

 
 A few non-bat remains were found at 8 data points in the area of St. Catherine 

City.  Two points had chicken bones, the result of historic-aged activities.  A dentary of 

cf. Peromyscus sp. and another dentary and track of a mouse-sized rodent were present.  

Three points had signs (tracks, bone, and an old latrine) of Neotoma floridana. 

 

Waldach Dome to Hain’s Dome [24 data points: 1180-1203] 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
FIGURE 1-16.  Trunk passage: Waldach 
Dome to Hain’s Dome  
(base map cartography by CRF). 
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          FIGURE 1-17.  Trunk passage: Mayme’s Stoop to Ultima Thule (base map cartography by CRF). 
  
left wall; it has been labeled as ancient guano.  The powered guano appears to have been 

dispersed by the impact of very large slabs of limestone that fell from the ceiling.  In 

addition, in situ remnants of extremely compressed ancient guano are visible as dark 

brown stripes located at several spots.  These pockets can be seen sporadically for about 

10 feet under the large rock slabs.  No doubt the deposit was originally contiguous and 

has been truncated by the limestone slab.  Because the deposit is located under a huge 

slab of old roof fall, and is not surficial, its accessibility and visibility are reduced making 
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the deposit difficult to locate for the untrained eye.  In order to collect a small vial of the 

guano from Point 1214, which was so fine, compressed, and hard, it had to be scraped 

with a spoon in order to be retrieved.   

Because no bone was found in association, this ancient guano has been tentatively 

identified to Tadarida.  However, several nearby data points support the possibility that 

the guano derived from Tadarida.  Near the beginning of Mayme’s Stoop ancient guano 

is being exposed by foot traffic on the tourist trail.  A fluffy guano/sediment mixture and 

a possible Tadarida humerus were found at several points in the undercut right wall, 

below breakdown slabs in Mayme’s Stoop.  Finally, the adjacent area of Hain’s Dome is 

a known Tadarida roost.  A Tadarida humerus was found at point 1228 in the undercut 

of the left wall at Ultima Thule; however, it is clearly a secondary deposit -- no guano is 

nearby, it was on the surface, and it could have easily been transported by a cave crawler 

(rodent or human). 

 The second interesting paleontological resource inventoried in the Mayme’s 

Stoop to Ultima Thule section of Main Cave, is a concentration of mouse bones and 

numerous bat bones from multiple individuals located on a ledge of the left wall in 

Anzer’s Hall just before Ultima Thule (data points 1219 and 1220).  Some of the animals 

may have been caught in a crack in the wall where the limestone has since spalled, 

revealing the bones.  The bone is friable and breaks easily when handled for taking 

measurements.  At least five left dentaries of M. leibii and several bones of E. fuscus are 

in the assemblage. 

 Signs of Neotoma included feces, found at two points and bone, at one point.  

Bones of mouse-sized rodent, possibly Peromyscus sp., were noted at two data points.  

Fragments of chicken eggshells were found in Mayme’s Stoop and Anzer’s Hall. 

  

Ultima Thule to Violet City [43 data points: 1229-1271]  
 

This section of Main Cave includes the crawl through/under Ultima Thule (known 

as the Kaemper Connection), Kaemper’s Hall, Elisabeth’s Dome (and several small 

dome/pits such as Wells’ Dome and Lena’s Dome) and Violet City.  Small amounts of 

Neotoma feces were seen at 4 data points; however bat roosting stain, bat guano, and 
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mummified bat parts were not detected.  This is not surprising because moist conditions 

in a series of large rooms, dome pits, and wet shafts would not be conducive to long-term 

preservation of organic matter.  Much of the bone was brittle due to loss of organics.  

  

 
 
FIGURE 1-18.  Trunk passage: Ultima Thule to Violet City (base map cartography by CRF). 

 



Mona Colburn – Mammoth Cave Paleontological Inventory: Historic Section of Main Mammoth                                                     61

Between Ultima Thule and Violet City, the most commonly found bat remains 

were Eptesicus fuscus (16 data points, including tentative identifications) and Myotis 

leibii (9 points).  They were found at the same locations and sometimes more than one 

individual was represented.  Data points 1230, 1235, 1240, 1241, and 1248 yielded 

assemblages with multiple individuals, and all had bones of both E. fuscus and M. leibii.  

Also represented in the segment of Mammoth Cave are M. grisescens, M. cf. lucifugus, 

M. sodalis, and P. subflavus. 

Non-bat taxa were Mephitis mephitis (eastern skunk), Sciurus sp. (tree squirrel), 

Neotoma floridana, Peromyscus or mouse, and small bird (Passeriformes).  The left 3rd 

upper incisor of Mephitis mephitis was found in a Neotoma activity area, located in an 

anastomotic tube above the trail.  The accumulation also included bat, mouse, and 

Neotoma bones and feces.  A live Neotoma and an active nest were seen next to the 

Violet City staircase. 
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TABLE 1-2.  Vertebrate remains found in segments of two major Mammoth Cave trunk passages, Audubon Avenue and Main Cave. 
Cells contain the number of data points at which each taxon was located.  Total number of data points for each section appears in parentheses. 
 

Taxon 
 

Audubon: 
Rotunda 
to Bunker 
Hill 
(140)  

Rotunda 
to Acute 
Angle 
(96) 

Acute 
Angle to 
TB Huts 
(32) 

Star 
Chamber to 
Proctor’s 
Arcade 
(123) 

Proctor’s 
Arcade to  
S-Bend 
(50) 

Area of 
Wright’s 
Rotunda 
& Cross 
Cave 
(81) 

Cataracts 
area 
(27) 

Bryan’s 
Pass & 
Settle’s 
Gorge 
(18) 

Chief 
City  
(57) 

St. 
Catherine 
City 
(35) 

Waldach 
Dome to 
Hain’s 
Dome 
(24) 

Mayme’s 
Stoop to 
Ultima 
Thule 
(25) 

Ultima 
Thule 
to 
Violet 
City 
(43) 

MAMMALIA              
Desmodus stocki              
Eptesicus fuscus 11 5  2 1  1  1 2  3 13 
cf. Eptesicus fuscus 1 3    1      2 5 
Lasiurus borealis 1 4 1 1 1 2 1 1   1   
cf. L. borealis  2            
cf. L. cinereus              
cf. Lasiurus              
Myotis grisescens 1 3    1   1    1 
M. cf. grisescens 5 2 1   1    1    
Myotis leibii 1 4  1  1      1 9 
M. cf. leibii 4 2  1 1         
Myotis lucifugus  2 1 11 1    2   1  
M. cf. lucifugus    7  1       1 
Myotis septentrionalis     1         
Myotis sodalis 2 1 1 15 13 9 1  1   1 2 
M. cf. sodalis  1  5  2       1 
Myotis lucifugus or sodalis 2 2 2 11  2      1  
M. sodalis/small grisescens    1          
Myotis sp., small-sized 1         1    
Myotis sp., medium-sized 47 13 1 9 5 6 2 2 1 1   2 
Myotis sp. 5 2  1  1   8 3 1 1 8 
cf. Myotis sp. 2 5  1 1         
Pipistrellus subflavus 5 9 4 5 13 10   4 2   1 
cf. Pipistrellus subflavus 2 1  2  2        
Pipistrellus or M. leibii  1  1  2        
Corynorhinus sp.  2    1        
cf, Corynorhinus sp.  1            
Vespertilionidae 123 58 17 82 11 37 15 1 1    25 
Tadarida sp.      1  9 29 19 18 2  
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Taxon 
 

Audubon: 
Rotunda 
to Bunker 
Hill 
(140)  

Rotunda 
to Acute 
Angle 
(96) 

Acute 
Angle to 
TB Huts 
(32) 

Star 
Chamber to 
Proctor’s 
Arcade 
(123) 

Proctor’s 
Arcade to  
S-Bend 
(50) 

Area of 
Wright’s 
Rotunda 
& Cross 
Cave 
(81) 

Cataracts 
area 
(27) 

Bryan’s 
Pass & 
Settle’s 
Gorge 
(18) 

Chief 
City  
(57) 

St. 
Catherine 
City 
(35) 

Waldach 
Dome to 
Hain’s 
Dome 
(24) 

Mayme’s 
Stoop to 
Ultima 
Thule 
(25) 

Ultima 
Thule 
to 
Violet 
City 
(43) 

cf. Tadarida, 
“ancient” guano 

     3  2 2 2  4  

Chiroptera  
“Ancient” guano 

     12   4   3  

Chiroptera        4 24 15 5 6  
Procyon lotor 82 22  7          
cf. Mephitis mephitis             1 
cf. Canis sp.  1            
Sus scrofa  3            
Odocoileus virginianus    1          
Bos taurus or Sus scrofa    1          
Artiodactyla  2  1          
Marmota monax              
Sciurus sp.    1 2         1 
Neotoma sp. 1 1  1   1      4 
cf. Neotoma sp.    2          
Rattus  or Neotoma    2  3 14 10 3 2 3 2 3 6 
Peromyscus sp. 1 1 1         1 1 
cf. Peromyscus sp.         1 1    
Pitymys pinetorum 1             
Mus musculus    1          
Rodentia, mouse-sized 2 1       1 2  1 11 
Rattus sp. 1             
Rodentia, rat-sized 16 9            
Rodentia    3          
Sylvilagus sp.    1          
Homo sapiens   2 8 2 1        
Mammalia,  
medium to large 

 1            

Indeterminate mammal              
              
AVES              
Gallus gallus 1 5 6 1 1    1   2  
Phasianidae   1  1     2    
Meleagris gallopavo    1          
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Taxon 
 

Audubon: 
Rotunda 
to Bunker 
Hill 
(140)  

Rotunda 
to Acute 
Angle 
(96) 

Acute 
Angle to 
TB Huts 
(32) 

Star 
Chamber to 
Proctor’s 
Arcade 
(123) 

Proctor’s 
Arcade to  
S-Bend 
(50) 

Area of 
Wright’s 
Rotunda 
& Cross 
Cave 
(81) 

Cataracts 
area 
(27) 

Bryan’s 
Pass & 
Settle’s 
Gorge 
(18) 

Chief 
City  
(57) 

St. 
Catherine 
City 
(35) 

Waldach 
Dome to 
Hain’s 
Dome 
(24) 

Mayme’s 
Stoop to 
Ultima 
Thule 
(25) 

Ultima 
Thule 
to 
Violet 
City 
(43) 

cf. Meleagris gallopavo    1 1         
Otus asio     1         
cf. Colaptes auratus    1           
Passeriformes             1 
Indeterminate bird   1 3          
              
REPTILIA              
Testudines        1      
Serpentes   1           
              
AMPHIBIA              
cf. Cryptobranchus sp.              
Caudata              
Bufo sp.              
cf. Rana sp.              
Anura    1          
Indeterminate Amphibia              
cf. Amphibia              
              
Herpetile   1           
Fish or salamander              
              
OSTEICHTHYES              
Catostomidae or Carp  1            
Centrarchidae  1            
Unknown Fish  1            
              
Indeterminate vertebrate    1 1         
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described the entrance passage as “very narrow, and so low, that I was obliged to stoop to 

avoid knocking my head against the roof.”  In 1841 The American Magazine 

(Anonymous 1841:89) reported, “The cavern now becomes smaller and smaller unto the 

Gullet where it is only 4 ½ feet high by 8 wide.”  In 1844, Meriam wrote that the 

“opening is in the solid rock, and is about [4] feet wide” (Meriam 1844:317, width 

correction on page 328).  Cave guide, William Garvin, warned his visitors of the low 

clearance:  

“Danger overhead!  Gar’ a’ la tete!”  This produces an instantaneous 
effect, and we all duck our heads to escape a ponderous mass of 
rock only an inch or two above us.  William remarks sententiously, 
“It’s g’inst the rules for visitors to knock out the ceiling with their 
heads…”  
                                                                     (Johnston 1892:447-448) 

 

 
               FIGURE 1-19.  Side passage: Houchins’ Narrows (base map cartography by CRF). 
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Johnston (1893:14) found Houchins’ to be “nearly blocked by piles of loose stone, 

stacked along the walls by the saltpeter miners to clear the other avenues for their work.  

Hovey (1912: 23) wrote that “the walls are close on either hand and the roof is so low 

that one must stoop as he passes along. … On either side the loose rocks have been piled 

in compact manner, leaving a narrow passage of but a few feet in width.”  De Paepe 

(1985:12) reports that miners stacked rocks such that “At one time, continuous walls 

spanned the distance from Houchins’ Narrows into the Rotunda.”  In the 1930s, the CCC 

worked in Houchins’ Narrows during their efforts to ready the cave for National Park 

status.   

    The historic accounts are very important for their characterization of the early 

passage.  From the descriptions, one would not expect to find fossil remains in an area, 

which had undergone so much modification.  Thus, it was quite surprising that the 

Paleontological survey located identifiable remains at 121 points.  Several data points are 

in situ bone deposits.  A few are sediments containing bat bones packed tightly into 

horizontal crevices in the wall.  These deposits are paleontologically significant because 

they are probable indicators of pre-modification floor levels.  Most of the in situ deposits 

are three to four feet higher than the present floor level, suggesting that the passage may 

have been only about three feet high along the walls.  This seems shorter than Blane’s 

stoop-height passage in 1824 and the American Magazine’s 4.5-foot high passage in 

1841.   

Skeletal remains were identified to the following bat taxa: Corynorhinus sp., 

Eptesicus fuscus, Myotis sp., medium-sized and large-sized myotis, M. grisescens, M. cf. 

leibii, M. cf. lucifugus, M. sodalis, and Pipistrellus subflavus.  Mummified remains were 

identified to Corynorhinus sp., P.  subflavus, and indeterminate bat.  Ceiling and wall 

stain are absent and there are no accumulations of bat guano; however, one small area has 

hundreds of tiny scratches (attributed to bats).   

Non-bat taxa were Anura, cf. Gallus gallus, Neotoma floridana (fecal pellets,  

midden areas, and bones of a juvenile Neotoma), mouse, and Tamias striatus.  The most 

commonly encountered non-bat taxa was raccoon, represented by scats.  Carnivore scat 

(not noticeably of raccoon) containing bat bones was recorded at one point.   
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 In 1997 George Crothers (1998) excavated test units in Houchins’ Narrows.  

Colburn assigned data point numbers to Crothers’ excavated samples (Test Units A7, A8, 

and C3 are Paleo Data Points 947, 948, and 949, respectively); sorted and identified the 

bones, and included them in the Paleontological Inventory Project tallies.  Crothers’ 

excavations are interesting because they suggest that the pre-modern floor contains a 

substantial amount of faunal debris.  Data Point 947 (Test Unit A7) lies within the 

Houchins’ Narrows Pipe section; it produced shell fragments of gastropod and 

pelecypod, a fish dentary tentatively referred to redhorse (cf. Moxostoma), bone shaft 

fragments of a bird or mammal, ribs of a very small mammal; and many elements of 

indeterminate bat, big brown bat, red bat (Lasiurus borealis), and many elements of 

myotis and little brown or Indiana bat (M. lucifugus or sodalis).  Data Point 948 (Test 

Unit A8) is also from within the Houchins’ Narrows Pipe section; it yielded numerous 

elements of unidentifiable bat, cranial elements of Myotis sp., a dentary referred to small-

footed myotis (Myotis cf. leibii), cranial elements of little brown or Indiana bats, and a 

humerus of a possible pipistrelle.  The following taxa were identified from remains 

excavated from Data Point 949 (Test Unit C3) located at the Houchins’ Narrows/Rotunda 

intersection: gastropod shell, a catfish (Ictaluridae) spine, a possible redhorse (cf. 

Moxostoma sp.) maxilla, indeterminate fish, frog or toad bone, elements of very small 

bats (these could be small-footed myotis or eastern pipistrelle), big brown bat, myotis, 

more than a thousand fragments of indeterminate bat, mouse, incisor, and indeterminate 

mammal elements.  The non-cave dwelling fauna are probably food debris from 

raccoons, Native Americans, or possibly early Euro-Americans. 

Because Houchins’ Narrows has undergone such radical changes, it was 

surprising to find so many faunal remains.  The remains were found protected in 

sediments on ledges and in wall cracks.  A Myotis humerus from a bone-laden sediment 

dated to 9810 ± 50 RCYBP (CAMS 63091), reflecting bat usage in early Holocene times.  

The diversity of bat taxa in Houchins’ Narrows reflects its functional diversity as a 

flyway, temporary roost, and swarming locale.  Because the Historic Entrance has been a 

major entrance in Pleistocene and Holocene times, Houchins’ Narrows has been a flyway 

for nearly all of bats that roosted in Mammoth Cave, particularly bats seeking 
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hibernacula near the Historic Entrance.  During the earlier Pleistocene times, bats may 

have accessed passages via now collapsed sinks.  Faunal evidence shows that Houchins’ 

Narrows may have been a winter roost for Eptesicus fuscus and Myotis leibii.  Several 

taxa many have used Houchins’ Narrows for non-winter, occasional day roosting (during 

the course of this study, many live P. subflavus, one M. sodalis, and one M. leibii were 

observed in this passage).  The entrance would also have been a swarming site.  

Numerous bone-filled raccoon scats, coupled with the lack of ceiling stain and guano in 

the Narrows, support the idea that raccoons were hunting bats further inside the cave, and 

perhaps catching bats as they flew down the constricted passageway.  Because the flyway 

was much more constricted in prehistoric times, this would have been a successful 

foraging strategy.   

 

Little Bat Avenue [34 data points: 315-332, 357-372] 
 
Little Bat Avenue is a side passage off of Audubon Avenue that was once noted for its 

large population of hibernating bats.  This is reflected in the passage name and in the 

early visitor accounts.  In the 1840s, Bullit (1845:18) wrote the following in Rambles in 

the Mammoth Cave during the year 1844: “The Little Bat Room Cave ... is remarkable 

for its pit of two-hundred and eighty feet in depth; and as being the hibernal resort of 

bats.  Tens of thousands of them are seen hanging from the walls, in apparently a torpid 

state, during the winter, but no sooner does the spring open, than they disappear.”  Fifty 

years later, Hovey and Rhoads affirmed that bats were still hibernating in the passage.  

Hovey (1896:76) noted, “ Here myriads of bats take up their winter quarters, 

congregating for the purpose from all the region around.  Deposits of bat-guano 

abound….”  Rhoads provided a more scientific description of hibernating Vespertilio 

lucifugus [old nomenclature for the taxon that included bats now known as Myotis 

lucifugus, M. sodalis, M. austroriparius, and possibly M. septentrionalis].   
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In a low, wide passageway (Little 
Bat Avenue), about one-fourth of a 
mile from the entrance to the cave, 
I found a cluster of little brown 
bats, which hung like a swarm of 
bees from a hollow space in the 
ceiling, just above the level of my 
head as I stood on the floor.  The 
circular space covered by them was 
about 18 inches in diameter, and 
from this were suspended, head 
downward, nearly 150 bats in a 
compact, conical mass, several 
layers deep. 

  (Rhoads 1897:59-60) 

 

In 1912, Hovey (1912:25) again noted 

colonies of hibernating bats in Little Bat 

Avenue, “named for the myriad of bats 

which in winter may be found here.” 

 The Little Bat Avenue of today 

shelters no hibernating bats and houses none 

of the deposits of bat-guano noted by Hovey.  

In fact, the passage floor and ledges appear 

to have been swept clean – no doubt the 

result of 200 years of mining and tourism.  

Amid the bubble gum, flash bulbs, and other 

modern debris, only 34 data points (315-332 

and 357-372) were located in this once-

favored hibernaculum.  Extensive ceiling 

stain and raccoon scats are the only physical 

testament to the passage’s heavy and 
    
FIGURE 1-20.  Side passage: Little Bat Avenue 
(base map cartography by CRF). 
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repeated use by hibernating colonial bats (i.e. little brown and/or Indiana bats).  Only 

small amounts of relatively recent guano pellets were observed and no mummified 

remains were found.  Bats identified from bone were Eptesicus fuscus, Myotis cf. leibii, 

M. cf. grisescens, M. sodalis, medium-sized Myotis, and Myotis sp. 

 Raccoon scats full of bat bones were located at 19 of the 34 data points and 

raccoon scratches, at one point.  Other represented taxa were chicken (Gallus gallus), 

mouse-sized rodent, woodrat (Neotoma floridana by feces only), and deer (Odocoileus 

virginianus by a femur fragment found in a woodrat nest).  Point 369 is a solution tube in 

the right wall containing at least five woodrat nests located on ledges at different levels in 

the tube.  

 As was found at Vespertilio Hall, Little Bat Avenue is too warm for Myotis 

species to hibernate (Jernigan 1998), airflow in these two areas has changed.  For years, a 

block of concrete at the upper portion of the tower structure used to impede about 75% of 

the opening to Crevice Pit, which may have reduced incoming winter air in Little Bat 

Avenue (Olson, personal communication 1999).  The stairs above the tower have been 

replaced and the implications are being studied.  

 

Lookout Mountain [152 data points: 951-1095, 1574-1580] 
  
 Lookout Mountain is a large valley wall terminal breakdown that intersects the 

Audubon Avenue at Rafinesque Hall.  At the summit of Lookout Mountain, huge 

sandstone blocks area rest on each other and create sizable cavities.  Hagan and Sutton 

(1998) report that an 1815 map by Naham Ward (see Ward 1816) labeled this area “Bat 

Chamber.”  In August 1995, a survey of Lookout Mountain was undertaken as an 

Earthwatch Project funded by the Canon Corporation and the National Park Foundation 

(Toomey et al. 1995).  Toomey and Colburn led a crew of five Earthwatch volunteers in 

an inventory that identified and mapped (Figure 1-21) approximately 300 bone and/or 

guano accumulations.  Of these, 145 data points – those with the same type of 

information being captured in the current study - were assigned PIP point numbers and 

incorporated into the Paleontological Inventory Project.  In 2001, Colburn and Olson re-
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examined the large breakdown block along the east wall (left side) of Lookout Mountain 

(Figure 1-22). 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
   
   
  FIGURE 1-21.  Lookout Mountain: schematic of data points inventoried by 
  the Earthwatch Project in 1995 (from Toomey et al. 1995). 
 
 
 

 

 

 

 

 

 

 

 
     
 
 
FIGURE 1-22.  Side passage: Lookout 
Mountain (base map cartography by 
CRF); data points from 2001 visit. 
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 Six bat species were identified from skeletal remains: Lasiurus borealis, Myotis 

leibii, M. lucifugus, M. sodalis, Pipistrellus subflavus, and Eptesicus fuscus.  In addition, 

the masses of bat guano accumulated on ledges along the left wall of Lookout Mountain 

may indicate a summer gray bat roost (Figure 1-23).  Because no gray bat bone was 

recovered, M. grisescens is denoted by a single point in the database (a representation 

that belies the population size and repeated use of the locale reflected in the area guano 

spread.)  Perhaps, future sampling alond with focused examinations of the guano masses 

will yield more positive data. 

 

 

 

 

 

 

 

 

 

 

FIGURE 1-23.  Bat guano attributed to Myotis grisescens caught on wall ledges at Lookout Mountain.   
  

Bones from three non-bat taxa were identified.  A complete Neotoma floridana skeleton 

and parts of a second were found near the top of the breakdown, at the base of the 

sandstone blocks.  A small, mummified passerine bird and one raccoon foot bone were 

located.  Other signs of raccoon are abundant along the left wall, primarily in the form of 

highly fragmented bat bones and bat fur from degraded scats.  Raccoon scats and claw 

marks are common along the left wall of Rafinesque Hall where they are concentrated on 

a large spall block that almost reaches the ceiling.  Also present are intact raccoon scats 

full of bones of bats (most likely little brown or Indiana bats).  It appears that raccoons 

had a long-standing tradition of entering Rafinesque Hall and eating hibernating bats that 

were within reach at Lookout Mountain. 
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Bunker Hill to Olive's Bower  [96 data points: 1-18, 20-43, 47, 49-71, 74, 76-86,  
88-102, 173, 263, 264] 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
FIGURE 1-24.  Side passage between Bunker Hill and Olive’s Bower (base map by CRF).   
 
The most prominent features in this passage, which begins behind Bunker Hill 

and ends at Olive’s Bower, are 3 large borrow pits, remnants of the 1800s mushroom 

farm, Vespertilio Hall, and Olive’s Bower.  The most prominent characteristic is human 

disturbance.  As in most of Historic Mammoth, the area is extremely sooty; however, 

because the area is small, the human impact is very apparent and the cave has not 

recovered.  In historic times, a tourist trail was made by excavating through the talus to 

get around Bunker Hill, through slabs of roof fall behind Bunker Hill, and through 

breakdown between Vespertilio Hall and Olive’s Bower.  The passage was cleared of 

rock fall, which stands stacked along the walls and three large pits were mined for 

sediment.  Remnants of the1880s mushroom farm (Hovey 1881:369) are still evident in 

the remains of the growing beds.   
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Olive’s Bower was the destination of many tourists.  In 1845, Bullitt (1845:17-18) 

wrote that the Bower had been recently discovered and described it as “a natural well, 

twenty-five feet deep, and containing the purest water …  surrounded by stalagmite 

columns, extending from the floor to the roof, upon the incrustations of which, when 

lights are suspended, the reflection from the water below and the various objects above 

and around, gives to the whole scene an appearance equally rare and picturesque.”  

Hovey  (1909:36 and 1912:28) also described a pool of water that was 15-20 feet below 

the visitor.  Today, no pool of water is present and Olive’s Bower does not have a depth 

of 15 to 25 feet.  It is a small formation room at the terminus of a path lined by man-made 

wall of rock stacked nearly to the ceiling.  The ceiling of the walkway is damp and 

drippy, and the floor is wet and sticky with clay.  Today the floor, ceiling, formation 

columns, and popcorn in the bower itself are covered in soot and many of the stalagmites 

are inactive.  Recent drips on soda straws are white.  Numerous buttons (including ones 

made of shell) litter the floor; they may have come from burned cloth torches that were 

used to highlight the formations during early tours.  Today there is little faunal evidence 

for prehistoric bat use in Olive’s Bower.  Most of the identified bat material appears to 

post-date the opening of the tourist trail through the breakdown.  Isolated wing elements 

of bat can be found throughout the area, some are encased in calcite, but there is no 

visible ceiling stain or bat guano (probably due to sooting, moisture, and decomposition).   

 The most significant area from a paleobiological standpoint is that of Vespertilio 

Hall and its branch passages.  The very name –Vespertilio Hall– is anecdotal evidence 

that bats were observed in large numbers in the 1800s because Vespertilio is an old name 

for bats (the genus name, Myotis, was once Vespertilio).  In addition, Hagan and Sutton 

(1999) note that the 1871 Blackall map labels the area “Bat Room.”  Hovey and Call 

wrote the following about Vespertilio Hall: 

Soon after leaving the Mushroom Beds the avenue again 
widens somewhat, though the ceiling is mainly low.  But in 
the central portions the ancient waters had sculptured out 
an inverted kettle in the midst of a somewhat pronounced 
hall, and this is the rendezvous of myriads of bats.  From 
the name of the genus which is so abundantly here 
represented we have given the locality the appellation of 
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Vespertilio Hall.  Thousands of bats, in winter season, 
suspended in great clumps, may here be seen.  A single 
catch one night gave Doctor Call six hundred and seventy 
individuals, most of which went to the United States 
National Museum.  
                                                             (Hovey 1912:26-27) 

 
The visible paleobiological evidence in the cave for Hovey and Call’s hibernating bats 

are as follows: 

1) The extremely heavy and ubiquitous roosting stain and 
corrosion (found in Vespertilio, in its right hand branch, 
and over the mushroom beds) 

2) Bat guano (prevalent on and between the breakdown in 
the two branches off of Vespertilio Hall) 

3) Areas of crushed bat bone derived from degraded 
raccoon scats (occur from Bunker Hill to the branches 
off of Vespertilio Hall)  

  

In many places the ceiling is so heavily coated by smoke that any bat stain would be 

obscured.  Human disturbance has destroyed the guano that must have been present.  The 

mushroom farm, itself, may have utilized the guano that Hovey (1881:369) earlier had 

said would be a great boon for the proposed mushroom farm.  

Based on a collection made by Call in 1896 (which is still curated at the 

Smithsonian Institution in Washington, D.C.), Vespertilio Hall is the area for which there 

is the strongest evidence for a Myotis sodalis hibernaculum.  It is possible that Myotis 

lucifugus also used the hibernaculum, but there is no strong paleontological evidence for 

them.  Staining over the mushroom beds and in small ceiling domes in the passage, on 

ceiling changes, and in the right hand branch provide evidence that the Vespertilio Hall 

hibernaculum was not limited to the inverted kettle; the population was quite large and 

overflowed into the passage (Figure 1-25).  As pointed out in the Historic Entrance Area 

report, recent temperature data from the Mushroom Vat Cave Atmospheric Monitoring 

setup (Jernigan 1998) indicate that the temperature in this area is too warm for 

hibernating Myotis sodalis and is above their maximum tolerated temperature.  The 

Olive’s Bower popcorn formations provide evidence of past directional airflow and 
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evaporation, indicating that there may have been an opening at Olive’s Bower, which 

cooled the Vespertilio Hall hibernaculum.        
 

 
 
 
 
 
 

  

 

 
 

 
 
 
 
 
 
 
 
 
FIGURE 1-25.  Two images of bat 
stain in Vespertilio Hall; shown are 
the “inverted kettle” noted by Hovey 
and Call in 1897 and an example of 
stain on nearby ceiling changes. 
 

 

Despite widespread disturbance, other faunal evidence is present.  Mummified 

remains (some partially skeletonized) include Corynorhinus sp., cf. Myotis grisescens, M. 

sodalis, M. cf. sodalis, Pipistrellus, and cf. Pipistrellus.  Bat taxa identified from bones 

include Eptesicus fuscus, M.  austroriparius, M. grisescens, M. cf. grisescens M. sodalis, 

medium-sized Myotis, Myotis sp., and P. subflavus.  An indeterminate carnivore scat and 

widespread Neotoma feces in breakdown areas represent non-bat taxa.  Bone material 

was identified to Anura (frog or toad bones found in a degraded raccoon scat that was in 

a woodrat midden), Procyon lotor (raccoon), Peromyscus sp., most of the bones of a 

single individual mouse, Neotoma sp., and Sylvilagus (rabbit).  Polished rock surfaces in 

the right branch off of Vespertilio Hall may be old woodrat (Neotoma sp.) trails.  Animal 
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remains found at the mushroom vats are as unusual as the human activity that took place 

there.  Burned skeletal remains (vertebrae, ribs, and premaxillae with fangs) of a 

rattlesnake (Crotalus sp.) and charred boards (likely from a mushroom bed) lie on top of 

a man-made embankment.  A Scalopus aquaticus (mole) skull was nearby on the 

embankment, and postcranial elements were found on the floor below.  Near the mole 

skull are postcranial elements of a Neotoma.  A mouse nest is located in the mushroom 

bed that lies in the middle of the passage.  A partially skeletonized mummy of 

Peromyscus sp. (deer mouse or white-footed mouse) was found on a man-made wall 

across from the mushroom vats.  Human feces are scattered throughout the passage.   

 

Corkscrew and Vanderbilt Hall (no map) [36 data points: 237-262, 1273-1275,  
1581-1587] 
 

The Corkscrew and Vanderbilt Hall are two different jumbles of massive, 

collapsed limestone blocks.  The Corkscrew provides a route from the main trunk to the 

lower river level, but Vanderbilt is accessible only from the lower level.  The 19th century 

cave guide William Garvin is credited with discovering that the Corkscrew connected 

with lower levels when he “observed bats flying with reckless speed and suddenly 

disappearing in a small aperture, far above the Kentucky Cliffs” (Randolph 1924:92).  In 

reality, Native Americans utilized the Corkscrew millennia before the arrival of 

Europeans.  Perhaps, bats should be credited with notifying people of the shortcut 

between the Main Cave level and the river level.  In 1837, an article in The American 

Monthly Magazine described the Corkscrew: 

 

Among these Kentucky Cliffs, just under the ceiling, is a 
gap in the wall, into which you can scramble, and make 
your way down a chaotic gulf, creeping like a rat under and 
among huge loose rocks, to a depth of eighty or ninety feet 
-- that is, you can do all this, provided you do not break 
your neck before you get half way. 
                       (Bird 1837:437) 
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Twenty-six data points were found in the convoluted Corkscrew.  Light to 

moderate staining occurs ubiquitously on the breakdown blocks.  Pellets of bat guano are 

scattered, with some heavy accumulations preserved in cavities of breakdown.  Guano 

patches range in size from a few cubic centimeters to several hundred cubic centimeters; 

a large piece of human feces is coated with bat guano.  The amount resulted from either a 

fairly large population (species unknown) or a long period of repeated use.  Radiocarbon 

dating of guano from the Corkscrew provided an age of 1530 ± 50 years (CAMS-46.213).  

This age suggests that a long accumulation time may be the reason for the thick guano.  

Represented bat species are Eptesicus fuscus, Lasiurus borealis, Myotis grisescens, M. 

leibii, medium-sized Myotis, Myotis sp., and Pipistrellus subflavus.  A mummified L. 

borealis, M. leibii (mostly skeletonized), and P. subflavus were found.  Scats of Procyon 

lotor, larder debris and feces of Neotoma floridana, and several bones of Gallus gallus 

comprised the non-bat faunal remains. 

 Ten data points (1273-1275, 1581-1587) were assigned to Vanderbilt Hall.  Like 

Corkscrew, it is a convolution of huge breakdown blocks that create passages and rooms.  

All is very sooty.  Bat guano occurred as both scattered pellets and as heavy 

concentrations.  Stain was often difficult to discern; however, there is extensive staining 

on the ceiling blocks in at least 3 areas (a room with stations TA2-TA3, one with TA4, 

and another with TA5- TA6).  Bat bones were not abundant except in raccoon scats.  

Identified taxa were medium-sized Myotis, Myotis sp., Pipistrellus subflavus, and 

indeterminate bat.  Neotoma feces were abundant in 3 latrines, nest and larder materials 

were abundant in some areas, and 2 bones were found.  Raccoon scats containing bat 

bones were found at 5 data points, one of which was a latrine with more than 77 pieces.  

Bat guano from Data Point 1273 (station A3) was AMS dated to 8,255 ± 40 RCYBP 

(CAMS-83267) and guano from 1274 (station TA7) was dated conventionally to 2,090 ± 

80 RCYBP (GEOCHRON GX-27144).  Raccoon scats from the top of Vanderbilt Hall 

beyond station TA8 (data point 1275) dated to 920 ± 70 RCYBP (GEOCHRON GX-

27148).   
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Backslider’s Alley (no map) [39 data points: 333-348, 387-408, 566] 
 
 Waters originating at Double Cellars traveled northwestward through Gothic 

Avenue, passed over Main Cave, and flowed into Backslider’s Alley where they 

continued on their northwestward course until looping and exiting at Methodist Church, 

where they joined upper level Broadway.  Eventually, Backslider’s Alley became a 

sediment-filled passage; its fine-grained fill is alluvial sand deposited by slow moving 

water during backflooding (Granger 1998, personal communication; and Palmer and 

Palmer 1998, personal communication).  The fine sediments have since been mined from 

the proximal portion of Backslider's - shaping an anteroom of sorts - first by 1800s 

saltpeter miners, and later as fill for tourist trails.  At the back of this anteroom, laminated 

sediments fill the room to within inches of the ceiling.  Here, in the 1930s, compact, 

laminated sediments were dug through in order to excavate a crawlway in the pursuit of 

finding additional cave passages.  Beyond the man-made crawlway, Backslider’s Alley 

opens into a low, wide pancake room in which the floor is covered with large slabs of 

ceiling fall.  This breakdown may obscure the ancient passage's connection with 

Methodist Church.  Any old remains that may be present in Methodist Church have been 

long buried by sediment and roof fall.  Interestingly, scallops in the crawlway indicate 

flow from the opposite direction, that is, from Backslider’s toward Gothic Avenue. 

 In Backslider’s Alley, paleontological remains (39 data points, #333-348, 387-

408, 566) were recorded for the following contexts in the anteroom, crawlway, and 

pancake room at the distal end of the passage: 

 
1. The anteroom (data points 333-348, 408, 566) 

o in situ deposits near the top of laminated sediment banks 
located to either side of the crawlway opening, (hand 
picked sample from 345) 

o bone adhering to the ceiling above the bone-bearing 
sediments 

o deposits of bone eroding out of sediments along the walls 
of the anteroom (collected samples of sediment with bone 
from 340, 342, 348) 

2. in situ bone in the wall of the excavated crawlway (data points 
387-392; bones were hand picked from 388 and 389-390) 
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3. Surface contexts in the pancake room beyond the man-made 
crawlway (data points 393-407). 

 

 The anteroom had no notable roosting stain or bat guano, but bat guano is 

plentiful in the undercut wall at the back of the pancake room; there 3 accumulations 

were recorded.  Guano from Point 401 was sampled and dated to 2120± 80 RCYBP 

(CAMS 46216).  Thus, although the crawlway was excavated to allow humans to pass, 

bats must have had enough room to fly over the sediment fill prior to excavation, or, they 

gained access from an unknown location.   

 In the anteroom, thousands of bat bones are eroding from fine sandy silt along the 

left and right walls and some appear to be eroding from pockets of bone.  From the 

anteroom, three samples of loose eroding sediment containing bone were collected from 

Data P points 340, 342, and 348.  The samples were not washed due to their fragile 

nature; rather, each was screened through geological sieves and adhering sandy/silty 

sediment brushed off easily.  The specimens were very fragile and have lost most of their 

organics; some bone has a leached white appearance.  During the 1995 Earthwatch 

Project, four anteroom samples were collected and submitted for radiocarbon dating, but 

all failed to yield enough carbon for a date.  Data point 340 designated a 1-meter long 

area where bat bones are eroding out of a 6 cm thick layer of beige sediment that lies 

above an orange-red layer.  The beige layer was probably exposed for a while and is 

eroding 40 cm down slope onto the churned up sediment.  The sample from Point 340 

yielded Myotis lucifugus (fragmented skull), medium-sized Myotis (skull fragments, 

dentaries, radii, and humeri), and numerous bones of unknown bat.   

 Point 342 was a similar assemblage of bones eroding 40-50 cm down slope on 

loose light sediment from a 6 cm thick layer located in a wall pocket (Figure 1-26).  

Eptesicus fuscus (radius, humeri), Myotis grisescens (right dentary), Myotis leibii (left 

dentaries), M. cf. leibii (left dentary), medium-sized Myotis (12 left and 16 right maxillae, 

5 rostra, 33 left dentaries, 29 right dentaries), Pipistrellus subflavus (dentary, rostrum, 

maxilla), numerous bones of unknown bat, and mouse-sized rodent (several elements) 

were identified.   
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 FIGURE 1-26.  Backslider’s Alley, general and close-up views of bones eroding 
 from old sediments at Point 342. 
 

 Point 348 is a 3.5-meter area along the left wall where bat bones (white and 

brittle) are eroding out of a gray, shaly sediment layer.  Identified taxa were cf. Eptesicus 

fuscus (dentary), Lasiurus borealis (dentary), L. cinereus (humeri, radius), Myotis 

grisescens (3 left dentaries), M. cf. grisescens (left dentary fragment, humerus), Myotis 

leibii (skull), M. cf. leibii (humeri), M. lucifugus (skull), medium-sized Myotis (5 rostra, 2 

skulls, 6 left dentaries, 12 right dentaries, humeri), Pipistrellus subflavus (dentary), 

numerous bat bones, and mouse (femur). 

 Bats represented in Backslider’s Alley were Desmodus stocki, Eptesicus fuscus, 

Lasiurus borealis, L. cinereus, medium-sized Myotis, M. grisescens, M. leibii, M. 

lucifugus, and Pipistrellus subflavus, and Tadarida.  A total of 14 bat mummies were 

found in Backslider’s Alley; most had mold/fungus indicating that they were relatively 

recent, and nearly half were Lasiurus borealis.  In the anteroom were mummies of one 

red bat and two indeterminate vespertilionids.  Some of the bat mummies (along with 
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degraded raccoon scats) were located on the remnant of the passage floor (now a very 

narrow ledge that passes over Main Cave) that used to join Backslider’s Alley and Gothic 

Avenue.  The three mummies in the crawlway are cf. Eptesicus fuscus, Pipistrellus 

subflavus, and indeterminate vespertilionid.  Mummified remains of 5 red bats and 3 

vespertilionids (thick coatings of fungus made them unidentifiable at this time) were 

found in the pancake room.  Interesting finds in the loose sediments were bones of both 

L. borealis and L. cinereus, which are tree-dwelling species, not cave inhabitants; and, of 

E. fuscus and M. leibii, which are associated with cold hibernation areas.  These loose 

sediments are eroding from intact deposits that are still standing along the walls.  Thus, 

these species did not roost in the anteroom; rather they may have been transported via 

water and deposited during backflooding.   

Non-bat bones include mouse bones from the anteroom and the crawlway, a 

Neotoma incisor from the pancake room, and raccoon scats on the ledge over Main Cave.  

In addition, bones identified as cf. Cryptobranchus sp. (hellbender), indeterminate 

amphibian, unidentifiable vertebrate, and possibly fish or salamander were found in the 

crawlway.  The hellbender bones are poorly preserved as they are chalky and 

fragmentary and, at this point, they can only be identified to the level of cf. 

Cryptobranchus.  The presence of two fragmentary atlases indicates that at least two 

individuals are represented.  The modern species, C. ozarkensis, is recorded from the 

Green River.  The material recovered in the cave is consistent with the modern species 

and with an extinct species, C. alleghanensis.  Additional material will be needed in 

order to attempt a more definitive identification. 

 A single bone, the proximal half of a right(?) femur, is that of an extinct vampire 

bat.  Toomey and Colburn identified the specimen to the genus Desmodus based on its 

unique shape (its robust build and deep anterior groove are related to the terrestrial 

locomotion of the genus) and on comparison with femora of modern vampire bats 

(Desmodus rotundus) (Figures 1-27 and 1-28).  Three extinct species of Desmodus (D. 

stocki, D. archaeodaptes, and D. draculae) and one modern species, the common 

vampire bat (D. rotundus), have been described.  Ray et al. (1988) and Morgan (1991) 

summarize the current state of knowledge regarding fossil vampire bats. 
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D. archaeodaptes was similar in size to the modern species; and, D. stocki and D. 

draculae are larger than the modern, with the latter being significantly larger.  D. 

draculae has been recovered only in South America.  D. stocki and D. archaeodaptes 

occurred in North America, but the latter is known only from Florida (Morgan 1991).  

The width of the proximal end of the Mammoth Cave femur is 4.3 mm.  This is larger 

than modern D. rotundus, but within the size range of D. stocki (Gut 1959).  For this 

reason it is assigned to D. stocki. 

 

 

 
 
 
 
 
FIGURE 1-27.  Femur of Desmodus from  
Backslider’s Alley (identity unknown when found). 
  

 

 

 

 

 
 
 
FIGURE 1-28.  Femur of fossil Desmodus stocki 
(top) and modern Desmodus rotundus (bottom). 
 

 

The bones of Desmodus stocki, possible Cryptobranchus, and Tadarida are important 

finds indicating that Backslider’s Alley is a paleontologically significant location within 

Mammoth Cave.  The Desmodus and Tadarida bones had fallen from the fine sandy 

sediments or from the fine laminated silts above.  Items exposed in the crawlway wall 

were contained within the fill.   
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Gothic Avenue [133 data points: 937, 1364-1385, 1403-1512] 

 

FIGURE 1-29.  Ancient upper level passage, high in B-Level: Gothic Avenue 
(base map cartography by CRF). 

 

Gothic Avenue is similar in length to the upstream segments of Blackall Avenue 

and Blue Spring Branch; however, it is far richer in paleontological resources.  Originally 

Gothic Avenue was not slated for inventory because it was anticipated that the passage 
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would yield little fossil evidence due to the high level of historic disturbance.  Its 

sediments were mined for saltpeter dirt and perhaps for modern trail construction.  Gothic 

was probably the most heavily toured passage in the 19th century.  In the 1800s, not only 

were Gothic’s formations among the few known in Mammoth Cave, but also they ranked 

among the most spectacular and were given names like the Post Oak Pillar, Pillar of 

Hercules, Bridal Altar, Napoleon’s Breastworks, Loaded Camel, Elephants’ Heads, and 

Lover’s Leap (names from Hovey 1912).  Even then, the formations were dry and 

corroded.  That these speleothems and the avenue attracted tourists is attested in historic 

accounts detailing tales of lost saltpeter miners, the mummy placed in a niche, tours by 

famous visitors, weddings, its prominence as a tour route, and the plethora of smoked 

names on its flat ceilings.   

Something missing from the tourist accounts of Gothic Avenue is the mention of 

bats in the passage.  However 120 of the 133 data points denote locations with bat 

remains.  The taxa identified and the radiocarbon dates indicate that different bats utilized 

Gothic at various times in the past.  Guano pellets and roost stain are not widespread, but 

are present in circumscribed areas.  Stain and guano are most prevalent in the area 

beyond Lover’s Leap, which is beyond the formations and beyond the tourist area.  

Beyond survey station A28, some areas of the floor have a scattered to light coating of 

guano pellets, but no heavy accumulations, and some ceiling steps and pockets are quite 

dark with bat stain.  Much of the guano is decomposing and the floor seems a bit damp 

for accommodating long-term preservation.  A sample of guano collected from near A28 

was radiocarbon dated to 450 ± 45 RCYBP (CAMS-83260).   

Raccoon scats were not prevalent in Gothic Avenue.  Only 6 data points marked 

scats, all of which were in decay.  Data Point 1436 designates a pocket of bat bone 

derived from raccoon scats and burned cane, which were found under a 6-foot by 2-foot 

piece of breakdown at the edge of the tourist trail.  A sample of the crushed bone and 

degrading scat was collected.  Colburn identified bones of medium-sized Myotis (two 

partial rostra and 2 right dentaries) and indeterminate bat from the scat.  A right humerus 

of Lasiurus borealis from this area was not part of the scat.  The scat was dated to 1,240 

± 45 RCYBP (CAMS-83261). 
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Present-day Gothic Avenue is too warm for bat hibernation.  As found in other 

warm sections of Mammoth (e.g., Black Chambers), there is a high prevalence of 

Lasiurus borealis mummies, many with fungus growth.  Thirty-five data points produced 

bat mummies and of these, 27 had mummies of red bat.  Other mummified bat remains 

were Pipistrellus (6 data points), a Myotis grisescens, a medium-sized Myotis, and parts 

of unknown bats at 4 data points.  Bats identified from skeletal elements were Eptesicus 

fuscus, L. borealis, L. cinereus, Myotis cf. austroriparius, M. grisescens, M. leibii, M. 

lucifugus, M. sodalis, medium-sized Myotis, Myotis sp., Nycticeius cf. humeralis, P. 

subflavus, and Tadarida.  Non-bat fauna were Procyon lotor, Neotoma floridana, 

Peromyscus sp., mouse-sized rodent, Gallus gallus, an unidentified colubrid, cf. Bufo, 

Rana sp., and salamander.      

Gothic Avenue produced seven interesting types of resources.  One is the 

presence of intensive roosting stain and guano pellets (the latter confirmed to be 

prehistoric) in an area that is too warm for hibernating colonial bats.  A second type is the 

presence of several smears and thin layers of rich brown “ancient” guano (much older 

than the pellets) of indeterminate origin that lie below the current floor surface (Figure 1-

30).   

 

 

 

 

 

 
Figure 1-30.  Two examples of ancient guano deposits at  Point 1385 and Point 1465. 
 
At Data Point 1464, a stripe of dark brown ancient guano can be traced for about 

2 meters; it is up to 6 cm thick.  A white layer (possibly degraded limestone) is below it.  

Cultural materials (soot, burned cane) have been trampled and packed into the upper 

most 1.5 cm of the ancient guano.  The guano layer at Data Point 1465 was probably 

contiguous with the previous data point before being separated by trail construction.  

Point 1465 lies to the right of the tourist trail and the ancient guano layer is situated at the 
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upper portion of orange water-lain bank of sediment.  The ancient guano is overlain by 

grayish-white sediment and soot and under it is a layer of gray-white sediment.  In the 

same sediment bank, Data Point 1466 is a thinner layer with bone in the brown and white 

mixture and preserved under a small piece of limestone roof fall.  A small plastic bag of 

matrix and bone was collected; only elements and broken bone from unidentifiable bat 

were found in the sample.  

The third type of paleontological resource is comprised of deposits of bat bones in 

matrix that is loose, gray to gray-brown colored sediment, and sometimes contains guano 

pellets and/or chips of limestone.  They are at or near the surface; the gray sediment 

coloration may be a product of soot and cultural activity impact.  Nothing from this 

category of resource was dated, although it is the context most likely to have early 

historic fossils mixed with prehistoric materials.  A sample of this type was collected 

from Data Point 1496, which was very close to the surface, and the soot layer is 

gone/mixed.  The collection included the following: Eptesicus fuscus (right dentary, 

clavicle, femur), Lasiurus cinereus (left maxilla and left humerus), L. borealis (left radius 

fragment), Myotis cf. austroriparius (skull), M. grisescens (left and right dentaries), M. 

leibii (3 left dentaries, 2 right dentaries, right humerus), medium-sized Myotis (8 right 

dentaries and fragmented skulls), cf. Myotis sp. (fragmented maxillae), indeterminate bat 

(maxillae of 6 different individuals), and Peromyscus sp. (skull and postcranial 

elements). 

The fourth resource category is distinguished as being pockets of bat bone in old 

pinkish-beige colored sediment.  Sediment and bone were collected from Data Points 

1470 and 1471, which represent this category of fossil.  Point 1470 has bones eroding out 

of an intact deposit of bone.  The assemblage appears to be degraded raccoon scat 

because it is very fragmented and crushed.  At the Illinois State Museum labs, Colburn 

sorted the faunal sample and identified the following: Eptesicus fuscus (dentary, bulla, 

innominates, scapula, femur, tibia), Lasiurus borealis (distal left humerus), Lasiurus 

cinereus (scapula fragment), M. grisescens (3 left dentaries, 1 juvenile left dentary, M. 

leibii (left dentary, right dentary, humerus), medium-sized Myotis (1 right and 6 left 

dentaries, 8 left maxillae, 9 right maxillae, 1 radius), Myotis sp. (fragments of 9 left and 5 
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Point 1490 marks a deposit of bone in fine powdery red sediment coated with soot and 

protected under a small shelf/ledge; the sediment in front has been mined away.  The 

deposit is approximately 80 feet long.  Bones protrude from the dirt, but they were not 

identified or collected.  Point 1491 is a similar pocket of bone in primary context with 

loose bone weathering out; it is about 8 feet from the previously described point and its 

setting is similar.  It is also soot covered and some of the protruding bone is sooty.  A 

sample of the bone-laden red sediment was collected and identified by Colburn.  Myotis 

leibii (3 left dentaries, 4 rights, and a rostrum), medium-sized Myotis (7 left dentaries, 4 

rights, and broken maxillae), Pipistrellus subflavus (humerus), and numerous elements of 

indeterminate bat.  At Data Point 1493 bone was eroding out of two pockets in the red 

sediment that are about 12 inches apart, soot-coated, and protected under a ledge.  Taxa 

identified were Eptesicus fuscus (upper molar), Myotis cf, grisescens (distal humerus), 

medium-sized Myotis (humeri, rostrum, 5 left dentaries and 7 right dentaries), and many 

elements of unidentifiable bat. 

Point 1510 is located on the opposite side of the trail (left) from the previous data 

points of this type.  It is an in situ pocket of bone eroding out of old red sediments in an 

anastomotic hole.  Identifiable fauna were as follows: Eptesicus fuscus (canines, tibiae, 

femur), Myotis grisescens (left and right dentaries), Myotis leibii (3 left and 2 right 

dentaries, rostrum), Myotis cf. lucifugus (rostrum), medium-sized Myotis (8 left and 4 

right maxillae, 16 left and 10 right dentaries, humerus, and innominate of a male), 

Pipistrellus subflavus (2 left dentaries, 1 right), Nycticeius humeralis (left dentary with a 

3123 count), numerous elements of unidentifiable bats, and a cricetine rodent (fragments 

of right dentary, right femur, and right scapula). 

Finally, the seventh paleontological resource of interest is a deposit of old, red-

colored water-lain sediments that contain small amounts of bone, located at Paleo Point 

1472 (Figure 1-33).  The red sediment is a very tight, intact deposit that is adhering to the 

wall; old bones are eroding out of the deposit.  There is evidence of mining, perhaps for 

saltpeter based on mattock marks.   The exposed fill remnant is approximately 25 ft. long 

and 3.5 feet high, and its face is quite sooty, especially on portions of raised relief.   
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                FIGURE 1-33.  Gothic Avenue, Point 1472, old red sediment adhering to wall. 
 

Loose sediment from the deposit is red-beige in color.  The gray sediments that produced 

bone at other points overlie the intact fill deposit.  A sandbag of reddish-beige sediment 

and bone was collected.  At the labs, Colburn water washed it through fine-screen mesh 

(Figure 1-34).  Whole and fragmented bat bones (teeth, auditory bulla, shaft pieces, toes, 

metacarpals, ribs, skull fragments, vertebrae, sternebrae, dentary, humeri, radius, tibia, 

clavicles) constitute much of the faunal sample.  The bones are brittle, with some being 

extremely brittle, white, and chalky.    

 

 

 

 

 

 

 
 
 
FIGURE 1-34.  Gothic Avenue, sample from Point 1472 before and after 
being screened (photographs by Gary Andrashko, Illinois State Museum). 



Mona Colburn – Mammoth Cave Paleontological Inventory: Historic Section of Main Mammoth                                                     93

Two clumps of sediment encasing bones yielded an interesting discovery (Figure 1-35). 

After water washing at the labs, the bones were identified as a left humerus (distal ¾ with 

proximal end of the shaft unfused), 2 right humeri (one a distal fragment about ¾ 

complete with the proximal shaft unfused, and the other a distal fragment >1/2), a 

proximal epiphysis of a right humerus, and two right femurs.  All are attributed to 

Tadarida.   

 

 

 

 
 

 

  

 

 

 

 

 
 
FIGURE 1-35.  Gothic Avenue, two clumps of sediment from Point 1472 
before  washing (photograph by Gary Andrashko, Illinois State Museum). 

 

The skeletal elements were from subadult individuals.  It does not appear that the 

location represents an in situ roosting area; it is most likely that the bones were washed in 

with sediments that constitute the red fill, perhaps at a time when the passages of Gothic 

Avenue, Blackall Avenue, and Blue Spring Branch were still connected.  Other elements 

were identified as medium-sized Myotis (rostrum); multiple individuals of Eptesicus 

fuscus (a very white rostrum, 2 whole right maxillae, fragments of left and right 

dentaries, scapula, humeri, femur, and radii, one of which was not fully fused); Lasiurus 

borealis (left maxilla); and multiple individuals of L. cinereus (radii, one with an unfused 

distal shaft).   
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Cyclops Gateway [55 data points: 423, 818, 1521-1573] 

 
 Although Cyclops Gateway terminates after 400 feet of rocky passage, it provides 

alternate access to the lower level Black Snake Avenue.  Bird (1837:530) called it Ruined 

Cave and Rocky Cave – the latter a very apt name.  Regarding the connection between 

the old moniker and the current usage of Cyclops Gateway, Hagan and Sutton (1999) 

write, “This was formerly Rocky Cave, hence the association with the Cyclopes, one-

eyed giants of Greek mythology.  The cyclops Polyphemus, from whom Odysseus and 

his crew barely escaped, dwelt in a rocky cave (Homer; Odyssey).”   

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    FIGURE 1-36.  Side passage: Cyclops Gateway (base map cartography by CRF).   
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  Raccoon scats containing bat bones were found at 40% of the data points in 

Cyclops Gateway.  Soot coated nearly all of the scats, many occurrences were degraded 

masses of bone, and several communal latrines were located.  One scat was full of 

gastropod shells.  No raccoon bones were found. 

 Six data points yielded mummified bat remains (1 Lasiurus borealis, 1 Myotis 

lucifugus, 3 Pipistrellus subflavus, and 1 indeterminate bat).  Bats identified from 

skeletal remains were M. cf. leibii, M. cf. lucifugus (a sooty skull), M. sodalis (7 skulls 

located at 6 data points), small-sized Myotis, medium-sized Myotis (most likely M. 

sodalis or M. lucifugus), and P. subflavus.  Scattered bones of indeterminate bats were 

not very prevalent.   One scattered Neotoma floridana skeleton and another isolated 

limb bone shaft were present.  Indeterminate mouse bones were found at 5 points, one of 

which also had Peromyscus. 

 Collections were made at 9 data points.  Guano from Point 818 dated to 430 ± 40 

RCYBP (CAMS-63099).  Raccoon scats collected from 4 points have not been 

processed.  Four data points that had intact red sediments containing bones were sampled 

(Points 1562, 1565, 1566, and 1572).  Each of the collection sites was a remnant of intact 

deposits still adhering to the cave wall in the mined area at the back of Cyclops.  The fine 

sediments washed easily, the few identifiable bones were of small and medium-sized 

Myotis indeterminate bat, and mouse (found in all four samples). 

 Figures 1-37 and 1-38 show the remnant sediments that were still adhering to the 

cave wall long after the area was mined for sediment.  Point 1562 (Figure 1-37), on the 

left wall, was about 12 inches wide, 4 inches high, and 2 inches thick.  It appears to be an 

old surface layer (brownish red in 

color). Below it is finer, sandier 

beige-red sediment that was not 

collected.  Myotis and bat 

dentaries and other small bones 

were identified.   
FIGURE 1-37. Cyclops Gateway: Data 
Point 1562 bone-bearing sediment 
before collection. 
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The sample from Point 1566 was located 2.5 feet above the floor (Figure 1-38).  

Sediment scraped from the left wall, occurred in small patches (the largest was 3 by 4 

inches) that were only 1 inch thick.  The sample contained dentaries of medium-sized 

Myotis and several mouse bones.    

 

 

 

 

 

 

 
FIGURE 1-38.  Cyclops Gateway: small remnants of bone-bearing 
sediments adhering to the cave wall at Data Point 1566. 

 
Figure 1-39 shows a sample collected from Point 1572 prior to being screen washed.  On 

the wall, the sample was about 12 inches wide, 5 inches high, and 4 inches thick.  

Fragments of a bat dentary and scapula and a mouse lower incisor were recovered from 

the sample. 

 
 
 
 
 
 
 

 
 
FIGURE 1-39.  Cyclops Gateway: two views 
of the sediment sample collected from Data 
Point 1572; shown prior to screen washing.  
The sample yielded only a lower incisor of 
mouse and a scapula and dentary of bat. 
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 Protected guano, extensive and heavy roost stain, and many raccoon scats full of 

bat bones indicate that Cyclops Gateway used to house large populations of colonial bats, 

probably M. sodalis.  Based on the soot coating, it appears that the majority of bat usage 

in Cyclops Gateway predated the time of historic sooting.  The extensive, but faded 

roosting stain near the passage terminus could be much older; however sediment mining 

has destroyed the deposits below the roost area.   

 
Indian Avenue [7 data points: 495-501] 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 

 FIGURE 1-40.  Side passage: Indian Avenue (base map cartography by CRF).   
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Indian Avenue is a passage of walking and stoop-walking height. The walls contain many 

solution tubes and pockets; the ceiling is largely smooth with some channels; and the 

floor is breakdown with a narrow path of sediment placed down the middle to facilitate 

walking.  The passage terminates in a pile of breakdown where voice and light 

connections can be made in the vicinity of Giant’s Coffin.  Some bat guano was observed 

in the passage and quite a bit, in the terminal breakdown.  Bone was located only at the 

terminal end, although only the area adjacent to the trail and some wall tubes were 

searched closely. 

 Of the seven points flagged, five yielded mummified bat remains (1 Lasiurus 

borealis, 1 Pipistrellus subflavus, 1 Myotis sodalis, and 2 indeterminate vespertilionids).  

A sand-floored solution tube yielded a mummified pipistrelle and the skeletonized torso 

and skull of another pipistrelle.  Near the base of the breakdown pile is an Eptesicus 

fuscus rostrum and a sooty raccoon scat full of bat bones.  The shaft of a squirrel tibia 

and a partial bat mummy were located in the pile and isolated bat bones were scattered 

throughout. 

 
Solitary Cave [43 data points: 686-728] 
 

Solitary Cave is accessed through a small crawl in the south wall of the Cataracts 

and ends beyond the formations of the Fairy Grotto at a place where a man-made dig 

terminates at a dripping wall and mucky floor.  As one travels further into the passage, it 

becomes increasingly damper and finally wet; at the Fairy Grotto there is a large pool of 

water and just beyond is a dig with dripping water.  

The damp environment and heavy cricket activity are not conducive to good 

preservation of organic materials and probably account for the paucity of bat guano, rat 

feces (found in only 2 small pockets), and mummified remains.  Three-fourths of the 

points had indeterminate bat bones.  Identified bat taxa were Eptesicus fuscus, Myotis cf. 

grisescens, M. leibii, M. sodalis, medium-sized Myotis sp., and Pipistrellus subflavus.  A 

variety of non-bat taxa were also present: Caudata, Anura, cf. Mephitis mephitis, 

Artiodactyla, Marmota monax, Neotoma sp., Peromyscus sp., mouse-sized rodent, and 

Sylvilagus sp. 
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FIGURE 1-41.  Side passage: Solitary Cave (base map cartography by CRF).   
 

Black Chambers [74 data points: 1282-1354, 1363] 
 

Black Chambers is a large passage that lies between the Chimneys at the back of 

Wright’s Rotunda and the sandstone collapse at Double Cellars.  Of Black Chambers, 

Hovey (1912:62) wrote, “The black oxide of manganese … swathes the walls and roof in 

absolute funereal black, while the enormous rocks tumbled about in the wildest disorder 

make a scene gloomy beyond description.”  Hovey was correct that Black Chambers 

seems a gloomy place; the years of accumulated soot that coats everything, the lack of 
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draft that makes it feel warmer, and the silence of being somewhat separated from the 

Main Cave adds to the atmosphere of lifelessness that pervades the passage.   

      FIGURE 1-42.  Side passage: Black Chambers (base map cartography by CRF).   

 
In the summer of 1831, an English traveler, Vigne (1832:51) wrote that the only form of 

life he saw in Mammoth Cave was a “solitary bat” after climbing beyond one of the 

chimneys.  Perhaps bats were not present in large numbers that summer, but more likely 

poor lighting hindered Vigne, or, he may have not made close observations.  In the 

winter, Bird (1837:545) reported “we found them [bats] in numbers.”  Bird’s statement is 

interesting because the skeletal evidence for bats is low and raccoon scat is non-existent.  

However, pellets of bat guano are ubiquitously scattered throughout.  They are a mixture 

of old and new.  Two samples of guano pellets taken from small piles (Points 1299 and 

1322) were dated to 460 ± 40 RCYBP (CAMS-83266) and 1,115 ± 40 RCYBP (CAMS-

83265), respectively.     

The most intriguing bat evidence is the accumulations of dark reddish-brown 

guano, which is reminiscent of the ancient guano found in Chief City, St. Catherine City, 

and Wright’s Rotunda.  The dark brown guano was found at 3 locations in the main 

portion of Black Chambers and at 5 in the lower leveled Dark Room; none was submitted 

for radiocarbon dating.  The localities in the main area are thin layers of compressed 
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The Paleontological Inventory Project visited Black Chambers during the winter 

(March and December 1999), but no clusters of hibernating bats were observed.  In fact 

the passage felt too warm for bat hibernation. The numerous dead Lasiurus borealis – a 

species not adapted to caves –supports this suspicion.  Yet, the guano evidence in the 

Dark Room indicates that in the past there was intensive and repeated utilization by 

colonial bats that is not reflected in skeletal evidence.  Perhaps the highly active woodrats 

collected the dead bats.  Perhaps raccoons did not have an accessible entrance in close 

proximity or the usage was in summer, and raccoons were more successful at procuring 

torpid bats in hibernation.  The nearest possible opening to the surface – Sandstone Dome 

– may have once been a traditional entrance for bats, but it collapsed and excluded the 

bats.  Or, as Sandstone Dome became plugged, it changed the microclimate in the Dark 

Room making it inhospitable for bats.  It is likely that such changes occurred at multiple 

times in the past; they would have impacted bat usage in the guano-laden area of 

Wright’s Rotunda.   

 

Blackall Avenue [6 data points: 1360-1362, 1518-1520] 
 

Six points were recorded in the 2000-foot long passage of Blackall Avenue.  As 

was the case in Blue Spring Branch, few signs of recent bat usage, pelletized guano, 

bone, or stain was found.  An odd feature on the left side of Blackall Avenue is a narrow, 

man-made dig into the massive fill.  The walls of the dig were thoroughly inspected in 

the hope of finding in situ bone.  The only find (point 1362) was a proximal portion of a 

dentary from a large-sized bat mandible, which was found near the top of the right hand 

wall, less than 10 feet into the dig.  A fragment of bat humerus was found on the dig 

floor.  
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FIGURE 1-44.  Ancient upper level passage, high in B-Level: Blue Spring Branch 
(base map cartography by CRF).   

 

The other 4 locations - points 1177, 1355, 1357, 1358, and 1359 - denote guano 

deposits without bone.  Point 1177 is located about 15 feet inside the entrance, in a crawl 

that is under the breakdown slabs that go up into Blue Springs Branch; the crawlway has 

actual cave wall on the right and breakdown on left.  Brown sediment that resembles a 

mix of sediment and disintegrated ancient guano (with no visible pellets or layers nor 

bone) was conferred to Tadarida.  At point 1355, darkly colored ancient guano is 
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strongly signaled on top of and underneath pieces of breakdown that form a low rise in a 

40-foot by 15-foot area, and light chocolate-colored sediment extends another 15 feet 

before and beyond the main guano deposit.  Some chunks of guano show layering.  This 

large guano deposit is identified as Tadarida based on point 1356, which is only 30 feet 

away.  Point 1357 is a deposit of ancient guano found under a large angled slab of 

limestone; 6 inches of a light brown mixture of fluffy guano and sediment overlie a 1-

inch thick deposit of ancient guano and white, soft decomposed limestone.  Guano 

appears to have been trampled by foot traffic.  Points 1358 and 1359 are located near the 

top of the entrance climb into Blue Spring Branch.  Point 1358 is a narrow (3 feet long by 

up to 8 inches wide) smear of exposed ancient guano.  Point 1359 signifies 3 chunks of 

ancient guano found under a slab, well camouflaged by a coating of disturbed surface 

sediment.  It is quite likely that roosting free-tailed bats made the 5 guano deposits that 

had no associated bone.  
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TABLE 1-3.  Distribution of vertebrate taxa in side passages of Historic Mammoth Cave.  Numbers in cells indicate the number of data points at which each 
taxon was located.  Total number of data points found in each section appears in parentheses.  * The assignment of one data point number to the guano masses 
at Lookout Mountain grossly underrepresents aerial spread of the guano and the population of Myotis grisescens that would have produced it. 
 

Taxon 
 

Houchins’ 
Narrows 
(121) 

Little 
Bat 
Ave. 
(34) 

Lookout 
Mtn. 
(152) 
 

Bunker 
Hill to 
Olive’s 
Bower 
(96) 

Corkscrew 
& 
Vanderbilt 
Hall 
(36) 

Back-
slider’s 
(39) 

Gothic 
Ave. 
(133) 
 

Cyclops 
Gtwy. 
(55) 

Indian 
Ave. 
(7) 

Solitary 
Cave 
(43) 

Black 
Ch. 
(74) 

Blackall 
Ave. 
(6) 

Blue 
Spring 
Br. 
(6) 

MAMMALIA              
Scalopus aquaticus    2          
Desmodus stocki      1        
Eptesicus fuscus 21 3 5 3 3 4 9  1 1 5   
cf.  E. fuscus 1     3 1       
Lasiurus borealis 1  1  1 8 39 1 1  27   
L. cinereus      2 4       
Myotis cf. 
austroriparius 

      1       

M. grisescens 3     (1) *  1 2 9       
M. cf. grisescens 3 2  3  1 2   2    
M. leibii     1 2 5   2    
M. cf. leibii 5 5 1  1 2  1  1    
M. lucifugus   1   2 1 1      
M. cf. lucifugus 1      2 1      
M. cf. 
septentrionalis 

          1   

M. sodalis 2 2 1 2   2 6 1 3 3   
M. cf. sodalis 1   2      1    
M. sodalis or 
lucifugus 

          1   

Myotis sp., small-
sized 

1      1 1      

Myotis sp., 
medium-sized 

13 9 17 24 9 9 17 15  4 3   

Myotis sp. 31 3 4 9 2 3 20 2  3 3   
cf. Myotis sp. 3 1  1  2 1    1   
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Taxon 
 

Houchins’ 
Narrows 
(121) 

Little 
Bat 
Ave. 
(34) 

Lookout 
Mtn. 
(152) 
 

Bunker 
Hill to 
Olive’s 
Bower 
(96) 

Corkscrew 
& 
Vanderbilt 
Hall 
(36) 

Back-
slider’s 
(39) 

Gothic 
Ave. 
(133) 
 

Cyclops 
Gtwy. 
(55) 

Indian 
Ave. 
(7) 

Solitary 
Cave 
(43) 

Black 
Ch. 
(74) 

Blackall 
Ave. 
(6) 

Blue 
Spring 
Br. 
(6) 

Nycticeius cf. 
humeralis 

      1       

Pipistrellus 
subflavus 

4  2 10 4 4 10 6 1 1 6   

cf. P.subflavus 1  1 2   2 1      
Corynorhinus sp. 1   1          
Vespertilionidae 112 30 133 37 32 24 78 46 4 31 69 1  
Tadarida sp.      1 1      2 
cf. Tadarida 
(“ancient” guano) 

           6 3 

Chiroptera, 
“Ancient” guano 

      6    8   

Procyon lotor 26 19 32 19 11 3 6 22 1     
Mustela vison           1   
cf. Mephitis 
mephitis 

         1    

Carnivora 3   1          
Odocoileus 
virginianus 

 1            

Artiodactyla          1    
Marmota monax          1    
Sciurus sp.          1     
Tamias sp. 1             
Neotoma floridana 6 2 7 13 8 1 10 2  12 15   
cf. Neotoma     2          
Peromyscus sp.    3   4 1  2    
cf. Peromyscus sp.    2       1   
Rodentia, mouse-
sized 

3 1  4  3 3 5  13 3   

Cricetidae        1      
Sylvilagus sp.    1      1    
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Taxon 
 

Houchins’ 
Narrows 
(121) 

Little 
Bat 
Ave. 
(34) 

Lookout 
Mtn. 
(152) 
 

Bunker 
Hill to 
Olive’s 
Bower 
(96) 

Corkscrew 
& 
Vanderbilt 
Hall 
(36) 

Back-
slider’s 
(39) 

Gothic 
Ave. 
(133) 
 

Cyclops 
Gtwy. 
(55) 

Indian 
Ave. 
(7) 

Solitary 
Cave 
(43) 

Black 
Ch. 
(74) 

Blackall 
Ave. 
(6) 

Blue 
Spring 
Br. 
(6) 

Homo sapiens     1   1      
Indeterminate 
mammal 

3         2    

AVES              
Gallus gallus  1 1  3  4       
cf. Gallus gallus 2             
Passeriformes   1        1   
Unknown bird       1       
REPTILIA              
Colubridae       1       
Crotalus sp.    1          
Serpentes           1   
AMPHIBIA              
cf. Cryptobranchus 
sp. 

     1        

Caudata       1   1    
Bufo sp.          2    
cf. Bufo       1       
Rana sp.       1       
cf. Rana sp.          2    
Anura 2   2          
Amphibia      1        
cf. Amphibia          1    
OSTEICHTHYES              
Ictaluridae 1             
cf. Moxostoma 2             
Unknown Fish 1             
Fish or salamander      1        
Indeterminate 
vertebrate 

2   1  1        
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HISTORIC SECTION 
INTERPRETATION AND CONCLUSIONS  
 

The Paleontological Inventory Project’s intensive search for vertebrate remains in 

the Historic Section of Mammoth Cave yielded a diverse faunal assemblage that is rich in 

bat remains.  Faunal remains were noted for 1553 data locations/points.  This outcome 

was surprising in light of the fact that humans have conducted a variety of activities in 

the cave for the past 4,000 years.  With the arrival of Euro-Americans 200 years ago, 

human activities and modifications to the cave escalated and intensified; these made the 

cave microclimate inhospitable to bats, some purposely excluded bats, drove bats out, 

and obscured evidence of bat use.  Allochthonous vertebrate remains discovered during 

this study could have resulted from a variety of mechanisms.  The animals might have 

flown or walked into the cave, and then died; carcasses might have been carried in by 

other animals; whole animals or just their bones could have fallen into (or were washed 

in) surface openings, fissures, or sinks; and bones might have washed in with fill 

sediments.  Paleontological materials were found in a variety of contexts: on surfaces 

(floor, breakdown, walls, ceiling), mixed with upper sediments, and buried in old passage 

fills.  

Remains representing more than 40 different animal taxa were located.  The 

majority of remains were from bats; 13 taxa were identified.  Of the non-bat taxa, the 

most frequently encountered were raccoon, woodrat, mice, and domestic chicken.  The 

following animals were identified from bone, but were found infrequently: Old World rat 

(Rattus sp.), dog/coyote (Canis sp.), mustelid, domestic pig and/or cow, deer, squirrel, 

rabbit, phasianid, turkey, screech owl, northern flicker, perching bird, various 

amphibians, snake, turtle, and fish.  Both raccoon and woodrat are known to frequent 

caves.  Bones, footprints and trails, latrines, scattered feces, nests, and larders indicate 

that rats have roamed over large segments of the study area.  It is likely that most of this 

evidence is derived from woodrats (Neotoma floridana) rather than the Old World rat 

(Rattus sp.), which was not well represented.  Based on the materials found in the 

accumulations, the woodrat nests and larders are relatively recent (likely less than 5000 

years old).  Woodrats occur in the cave at the present time.  Mouse remains are not 





Mona Colburn – Mammoth Cave Paleontological Inventory: Historic Section of Main Mammoth                                                     113

centuries.  However, bones protected within sediments were also free of soot.  Such 

deposits were found at Rafinesque Hall, The Barrow Pits, Gothic Avenue, Backslider’s 

Alley, Wright’s Rotunda, and two stretches of Main Cave (just beyond Gothic Avenue 

and from Bryan’s Pass to Mayme’s Stoop).  Because it was not possible to radiocarbon 

date every interesting bone, mummy, or guano deposit we are left with many unanswered 

questions of the “How old is it?” type.  We can state the age of a dated item and discuss 

that item; but we must be careful about inferring the age of one specimen or deposit 

based on the age of a nearby specimen.   

General statements can be made about the age of the inventoried materials.  They 

range in age from very recent to perhaps greater than one million years in age.  Most of 

the dated material is Holocene in age dating to 10,000 years or less.  Fifty samples were 

submitted for radiocarbon dating.  The results from 31 datable items are given in Table 1-

5 and demonstrate that Mammoth Cave has been exploited by a changing regime of bat 

species over a very long period of time.  Based on Al/Be dating of quartz in gravels and 

sands and on context, the vampire bat femur extends the presence of bats in Mammoth 

Cave back to at least 1 million and perhaps as much as 2 million years.   
 
TABLE 1-5.  Radiocarbon dates from the Historic Section of Mammoth Cave. 

Abbreviations are as follows: 
RCYBP= radiocarbon years before present 
EWP = 1995 Earthwatch Paleontology Project 
GEOCHRON = Geochron Laboratories, Cambridge, Massachusetts; GX # 
INSTAAR = Institute of Arctic and Alpine Research at the University of Colorado at Boulder 
LLNL = Lawrence Livermore Laboratories Center for Accelerator Mass Spectrometry, 
California; CAMS # 
SR = Stafford Research Laboratories, Inc., Boulder, Colorado 

   
ISM Data 
Point # 

Location in cave Material dated Laboratory & 
lab number 

Date  
RCYBP 

Error 

Point # 828 Houchins’ Narrows  Medium-sized Myotis 3 
humeri  

SR & LLNL 
CAMS-63091 

 
9810 

 
50 

Point # 834 Houchins’ Narrows Bat guano SR No date  
Point # 842 Houchins’ Narrows  Eptesicus fuscus  

2 humeri  
SR No date  

Point # 853 
 

Houchins’ Narrows Raccoon scat SR & LLNL 
CAMS-55908 

 
470 

 
60 

Point # 167 
 

Audubon Avenue Raccoon scat GEOCHRON  
GX-24025 

 
345 

 
100 

Point #1402 Audubon Avenue Bat guano CAMS-83259 550 40 



Mona Colburn – Mammoth Cave Paleontological Inventory: Historic Section of Main Mammoth                                                     114

ISM Data 
Point # 

Location in cave Material dated Laboratory & 
lab number 

Date  
RCYBP 

Error 

Point # 330 
(=EWP 
LBA #1) 

Little Bat Avenue Bat humerus Dissolved at 
INSTAAR 

Failed 
to date 

 

Point # 369 
 

Little Bat Avenue  Raccoon scat GEOCHRON 
GX-24026 

 
110 

 
90 

Point # 184 Rafinesque Hall Myotis humerus and 
large bat humerus 

SR 
 

Failed 
to date 

- 
 

Point #1063 
(EWP-255) 

Rafinesque Hall, left 
side, from top of 
guano mass 

Guano (probably mix of 
bat and raccoon) 

INSTAAR & 
LLNL CAMS-
27970 

 
290 

 
50 

Point #1064 
(EWP-256) 

Rafinesque Hall, left 
side, 17 cm below top 
of guano mass 

Guano (probably mix of 
bat and raccoon) 

CAMS-24124  
200 

 
60 

Point #1065 
(EWP-257) 

Rafinesque Hall, left 
side 

Guano (probably mix of 
bat and raccoon) 

INSTAAR & 
LLNL CAMS-
27966 

 
280 

 
60 

Point #1076 
(EWP-269) 

Rafinesque Hall, left 
side 

Raccoon scat fragment CAMS-24123  
410 

 
50 

Point #1002 
(EWP-129) 

Lookout Mountain Medium Myotis humerus INSTAAR & 
LLNL CAMS-
24971 

 
170 

 
50 

Point #1019 
(EWP-164) 

Lookout Mountain, 
left wall near top 

10 dram sample of bat 
bones in guano mass 

INSTAAR & 
LLNL CAMS-
27972 

 
8690 

 
60 

Point # 113 Bunker Hill  Wing elements of 
medium Myotis mummy 

SR & LLNL 
CAMS-55909 

 
1,960 

 
40 

Point # 127 
 

Bunker Hill Raccoon scat  
CAMS-46215 

 
540 

 
90 

Point # 81 Barrow Pit between 
Bunker Hill & 
Mushroom Beds 

Various bones from 
floor sediment 

SR 
 

Failed 
to date 

------ 
 

Point # 35 Vespertilio Hall Bat guano SR & LLNL 
CAMS-46212 

 
100 

 
40 

Point # 43  
 

Vespertilio Hall, 
sample from ceiling 

Bat roosting stain on 
ceiling limestone  

SR No date  

Point # 277 
 

Broadway Bat guano  
CAMS-46214 

 
210 

 
70 

Point # 258 
 

Corkscrew Bat guano  
CAMS-46213 

 
1530 

 
50 

Point # 1273 
 
 

Back of Vanderbilt 
University Hall under 
rock below A 3 

Bat guano, small sample 
taken from this for AMS 
dating 

Stafford for 
processing 
CAMS-83267 

8,255 40 

Point #1274 
 
 

Top of Vanderbilt 
University Hall, at 
TA 7  

~15g of bat guano 
 

GEOCHRON 
GX-27144 

 
2,090 

 
80 

Point #1275 
 

Top of Vanderbilt 
University Hall just 
beyond TA 8  

~20g of raccoon scat 
 

GEOCHRON 
GX-27148 

 
920 

 
70 

Point #  937 Gothic Avenue Bat guano pellets CAMS 83260 450 45 
Point #1436 Gothic Avenue Raccoon scat  CAMS-83261 1,240 45 



Mona Colburn – Mammoth Cave Paleontological Inventory: Historic Section of Main Mammoth                                                     115

ISM Data 
Point # 

Location in cave Material dated Laboratory & 
lab number 

Date  
RCYBP 

Error 

Point #1465 Gothic Avenue Ancient guano Stafford for 
AMS 

No date  

Point #1471 Gothic Avenue 2 bat humeri Stafford for 
AMS 

No date  

Point #1479 Gothic Avenue 2 bat humeri CAMS-83262 1,195 50 
Point #1493 Gothic Avenue 2 bat humeri SR & LLNL 

CAMS-83263 
10,690 80 

EWP 
Backslider’s
#1 

Backslider’s Alley, 
right side 

Medium Myotis humerus Dissolved at 
INSTAAR 

Failed 
to date  

------ 
 

EWP 
Backslider’s 
#3 

Backslider’s Alley, 
left side 

Lasiurus cinereus 
humerus 

Mostly 
dissolved at 
INSTAAR & 
did not date at 
LLNL 

Failed 
to date  

------ 
 

EWP 
Backslider’s 
#4 

Backslider’s Alley, 
left side 

cf. Pipistrellus humerus Dissolved at 
INSTAAR 

Failed 
to date  

------ 
 

EWP 
Backslider’s 
#5 

Backslider’s Alley, 
right side 

Medium Myotis humerus Dissolved at 
INSTAAR 

Failed 
to date  

------ 
 

 Point # 401  
 

Backslider's Alley 
(pancake room area) 

Untreated bat guano 
 

LLNL CAMS-
46216 

2,120 80 

Point # 384 
 
 

Broadway just past 
Gothic Ave., right side 
sediment sample 

2 bat humeri  SR 
 

Failed 
to date 

------ 
 

Point # 818.   
 

Cyclops Gateway Bat guano SR & LLNL 
CAMS-63099 

 
430 

 
40 

110 60 Sparks # 1  Sparks Avenue in 
Mammoth Cave 

Untreated wood found in 
sandy passage fill; 
Toomey estimated age to 
be >35,000 year old 

LLNL CAMS-
46217 

radiocarbon date 
suggests that log 
may be flood 
debris 

Point # 539 
 

Star Chamber Bat wing elements from 
mummy 

SR & LLNL 
CAMS-55907 

 
420 

 
50 

Point  # 557  
 

Star Chamber-Proctors 
Arcade area  

Human paleofeces 
containing bat bone, 
plant material was dated 

CAMS 66111 2,550 40 

Point # 519 
 

Proctors Arcade Bat wing elements from 
mummy 

SR & LLNL 
CAMS-55910 

 
700 

 
40 

Point # 774 
 

Wright’s Rotunda, 
surface sample from 
lower breakdown 
room 

29.5 g bat guano pellets GEOCHRON 
GX-24446 
 

 
9,170 

 

 
130 

 

Point # 774 
 

Wright’s Rotunda, 
surface sample from 
lower breakdown 
room 

Bat guano pellets LLNL CAMS-
63100 

 
8,460 

 
40 
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ISM Data 
Point # 

Location in cave Material dated Laboratory & 
lab number 

Date  
RCYBP 

Error 

Point #814  
 

Wright's Rotunda Ancient bat guano 
(subsample 1) 

SR & LLNL 
CAMS-63092 

 
42,440 

 
720 

Point #1299  Black Chambers Bat guano sample 1.  CAMS-83266 460 40 
Point #1322 
 

Black Chambers Bat guano sample 2 CAMS-83265 1,115 40 

Point # 761 
 

Settle's Gorge Bat guano pellets SR & LLNL 
CAMS-63093 

 
>54,000 

 

Point #1141 Chief City, ledge just 
beyond 

Bat guano pellets CAMS-83258 7,315 40 

Point #1220 Anzer's Hall at Ultima 
Thule, left wall 

Bat bone on ledge SR & LLNL 
CAMS-83264 

12,400 550 

 

Both natural and human-caused events have changed passage configurations and 

have had deleterious effects on bat habitat.  Colonial species in particular are known to 

suffer from the ravages of small changes in cave microclimate.  As the cave microclimate 

changed, bats preferentially used different areas.  Natural changes that took place include 

full or partial collapse of sink entrances, plugging of small holes and fissures, and major 

breakdown within passages.  Altered entrance access, modified passage configurations, 

noise, thrown torches, chemical light sources, and lantern smoke are some of the human 

caused disturbances.  Examples of major human or natural modifications occur in 

Houchins’ Narrows, the Corkscrew, Backslider’s Alley, Little Bat Avenue, Vespertilio 

Hall, Gothic Avenue, Cyclops Gateway, Black Chambers, and Ultima Thule.   

Until the Illinois State Museum conducted the inventory in the Historic Entrance 

Area and the Paleontological Inventory Project, the main evidence for the incredible bat 

population that once resided in Audubon Avenue was historic observations like that of 

the English traveler, William Blane:      

The smell caused by such a multitude of these animals was 
very unpleasant.  It would be a curious speculation to 
calculate how many bushels there were of them; for I 
imagine that, like Ali Baba’s money, they could not be 
counted in a less compendious manner. 
                                                                  (Blane 1824: 268) 

Areas mentioned in the early historical literature as having large numbers of bats were on 

the popular, high-traffic tour routes.  Such areas have been so highly disturbed that there 

are few physical remains of the bats themselves, and signs like staining and guano can be 
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obscure.  For example, no visible remnants remain of the centuries old, undisturbed 

guano deposits in Audubon Avenue that Hovey (1881: 369) touted would be a boon for a 

proposed mushroom farm.  The primary physical evidence indicating that Vespertilio 

Hall was an intensively used hibernaculum is the heavy development of roosting stain 

and corrosion on the ceiling.  Less obvious evidences are raccoon scats in branches off of 

Vespertilio Hall, guano pellets that filtered into the breakdown, and some of the bats 

collected by Hall that are curated at the United States National Museum.    

Despite the high degree of human-caused disturbance and destruction, there are 

discernable patterns of past bat use.  The Paleo Project actually did discover large 

quantities of bat remains in less traveled portions of the Historic Section and in protected 

areas.  Thirteen bat taxa have been identified based on guano, roosting staining, bones 

found in raccoon scat, mummified remains, isolated bones, and bones in undisturbed 

sediment.  Evidence for eastern pipistrelles (Pipistrellus subflavus) is evenly distributed 

throughout the cave; this reflects their modern natural distribution.  They were more 

commonly identified from mummies than from bone (this may be due to preservation 

bias or to differential discovery of their small, delicate bones).  Evidence for little brown 

bat (M. lucifugus), Indiana bat (M. sodalis), and indeterminate medium-sized Myotis is 

common throughout the cave, but also indicates areas of concentration.  Bones of big 

brown bat (Eptesicus fuscus) and small-footed Myotis (M. leibii) are very abundant in 

certain sections of the cave. Although red bats (Lasiurus borealis) were usually found as 

recent mummies in warmer passages, it and the hoary bat (L. cinereus) are also 

represented by bone in Backslider’s Alley.  The remains of free-tailed bat (Tadarida sp.) 

remains are very abundant in specific segments of the cave.  Less ubiquitous bats species 

are gray bat (M. grisescens), northern long-eared bat (M. septentrionalis), hoary bat (L. 

cinereus), and big-eared bat (Corynorhinus sp.).  A single bone fragment represents the 

extinct vampire bat, Desmodus stocki.     

Numbers of skeletal remains were not tallied because they could not be used to 

determine absolute numbers of bats in an area; rather, the fauna provided other types of 

information.  The physical remains of bats (bones and mummified remains) provide 

taxonomic information and relative taxonomic representation.  Location of physical 
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passages of Mammoth Cave.  However, Myers (1960) noted accumulations of dead red 

bats in Missouri Caves.  In Mammoth Cave, mummified red bats are most common in the 

warm, high-level passages of Gothic Avenue, Backslider’s Alley, and Black Chambers; 

and they are somewhat common between the Rotunda and Acute Angle.  M. lucifugus, 

M. sodalis, and medium-sized Myotis, and Pipistrellus subflavus were common 

throughout the Historic Section.  Mummified remains of colonial bats are concentrated in 

the passage between Star Chambers and Wright’s Rotunda.  The area of Star 

Chambers/Proctor’s Arcade has the greatest abundance of mummified remains, which are 

dominated by a mixture of M. lucifugus and M. sodalis.  Beyond Proctor’s Arcade and 

into Wright’s Rotunda, M. sodalis predominates.  Dates on mummified remains in Star 

Chamber and Proctor’s Arcade were 420±50 and 700±40 RCYBP, respectively.  A 

Myotis mummy from Bunker Hill dated to 1960 ± 40 RCYBP.   

The lines of faunal evidence, when assessed together, indicate that important 

hibernacula for Myotis sodalis and M. lucifugus were Audubon Avenue, Little Bat 

Avenue, Rafinesque Hall, Lookout Mountain, the Bunker Hill area, Vespertilio Hall, 

Gothic Avenue, Cyclops Gateway, Star Chambers, and Proctor’s Arcade.  Lookout 

Mountain may have also been a summer roost for gray bats.  Large populations of an 

undetermined colonial bat once utilized Wright’s Rotunda and Black Chambers.  

Remains of big brown bat and mink suggest that Sandstone Dome may have been open in 

the past; if so, colonial bats could have accessed Wright’s Rotunda and Black Chambers 

at that time. 

 

Free-tailed bat deposits 
 

The extensive finds of Tadarida in Mammoth Cave is very exciting because the 

modern range of free-tailed bats lies south of the Mammoth Cave region.  Davies and 

Chao (1959) were the first to report on the deposit of ancient guano in Chief City.  

Originally it was thought to be from Myotis.  Based on skeletal material associated with 

the guano, Jegla and Hall (1962) identified the guano as having come from a colony of 

Brazilian free-tailed bats (Tadarida brasiliensis).  However, skull elements measure 

larger than those of T. brasiliensis, suggesting that the Mammoth Cave fossils may not be 
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this species.  The extinct Constantine’s bat  (Tadarida constantinei) was larger; it was 

long known only from its type locality, Slaughter Canyon Cave, New Mexico, where 

Lawrence (1960) first described the species.  Deposits of guano and bones from 

Constantine’s bat are still present in that cave and continued to be studied (Morgan 

2002).  Repenning and Grady (1988) reported a large form of Tadarida from Hamilton 

Cave, West Virginia; they speculated that it might be the extinct Constantine’s bat.    

The Paleontological Inventory Project identified a mile-long stretch of cave 

between Bryan’s Pass and Mayme’s Stoop with discontinuous deposits interpreted to be 

free-tailed bat guano.  Many of the guano deposits in this stretch of cave have associated 

bones.  Areas with thick deposits and high ceilings -- Chief City, Waldach Dome, Hains’ 

Dome -- represent primary roosts of a large Tadarida colony.  The thick deposits of 

guano derived from large colonies of free-tailed bat and indicate that the bats were using 

the areas for long periods of time.  Stratified layers of guano occur in Bryan’s Pass, 

Settle’s Gorge, and the low-lying passages before and after St. Catherine’s City.  Free-

tailed bat bones were found in close proximity to guano from Bryan's Pass to Waldach 

Dome, in Blue Spring Branch, and at the beginning of Mayme’s stoop.  Possibly, the 

roosts were utilized at different times as cave microclimatic conditions dictated, or the 

population was very large and used different chambers and adjacent passages.  All of 

these areas have guano deposits that are being trampled because they are adjacent to the 

tourist trail. 

The probable sizes of colonies represented by these deposits suggest cave 

utilization similar to that observed in modern Tadarida brasiliensis in central Texas.  

Extensive deposits of this size are commonly produced in large maternity roosts.  

Partially ossified limb elements found in Bryan’s Pass and Gothic Avenue are positive 

evidence supporting the Mammoth Cave’s use as a maternity roost.  Areas with thinner 

deposits also represent significant use; either by smaller populations, overflow 

populations, or less frequently.  Examples are areas in Bryan’s Pass, Settle’s Gorge, Blue 

Spring Branch, and, possibly, the Blackall Avenue.  Post-depositional activities (saltpeter 

mining, early historic tours, CCC trail work) have severely impact most of these deposits 

of free-tailed bat guano.  A guano deposit closer to Violet City that may be free-tailed bat 
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is located in Anzer’s Hall.  The guano is present as a thin lens (not as the thick, dark 

deposits found in Chief City) but with no associated bone.  Therefore, it has been 

identified only as ancient chiropteran guano.   

The age of the free-tailed bat guano deposits is unknown; and, it has not been 

established that the various guano deposits are contemporaneous.  Previous investigations 

obtained a radiocarbon determination of >38,000 years BP (W-712; Rubin and Alexander 

1960).  Results from a Settle’s Gorge sample (>54,000 years BP, CAMS-63093) 

submitted by the Paleo Project indicate, like the previous work, that the age is beyond the 

limits of radiocarbon dating.  However, a few constraints may help pinpoint possible 

ages.  The radiocarbon determination indicates that the deposits are too old to be Late 

Wisconsin in age.  The fact that no water-lain sediments overlie the free-tailed bat 

deposits (or are even visible) suggests that the guano accumulated well after the final 

flooding of the Main Cave level.   Granger et al. (2001:830) have dated sediments from 

the level of Main Cave to 2.3 million years old.  The biological requirements of Tadarida 

also provide constraints.  Present-day Tadarida colonies are found in caves far south of 

Mammoth Cave, which is likely due to the range of cave temperatures required by the 

colonies.  Warmer cave temperatures would have resulted from a warmer mean annual 

surface temperature (outside the cave).  In addition, a warmer regional climate would 

result in the greater insect populations that would be required to feed the large Tadarida 

colonies (the modern colony of 20 million Mexican free-tailed bats in Bracken Cave, 

Texas, eat an estimated 200 tons of insects per night (figures from Bat Conservation 

International, Inc. website, 2003).  Thus, the guano deposits were produced by Tadarida 

colonies that inhabited Mammoth Cave at a time when regional climate and cave 

temperatures were significantly warmer than present.  Tadarida could have inhabited the 

cave during one or more of the interglacial periods.  Jegla and Hall (1962) suggested that 

the guano might be related to free-tailed bat colonies inhabiting the cave during the last 

interglacial period, the Sangamon Interglacial. 

Based on data collected worldwide from ice cores, deep-sea cores, speleothems, 

and pollen cores from lake sediments, scientists know that the climate oscillates between 

glacial and interglacial periods.  That is, conditions seesaw from a climate cold enough to 
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cause snow to accumulate into masses of ice, to a warm and temperate climate -- similar 

to our present climate -- that causes glacial ice to melt and sea water level to rise.  In 

addition, scientists have calibrated the various data sets with mathematically predictable 

variations in the Earth’s orbit and rotation to estimate the timing of climatic events 

reflected in the cores.  Thus, paleoclimatologists know that interglacial episodes occurred 

on a cycle of roughly 100,000+ years.  Variations in the oxygen isotope record of 

foraminifera found in deep-sea cores led to the classification of isotopic events  (marine 

oxygen isotope stages) (Imbrie et al. 1984, Shackleton 1967).  The Sangamon Interglacial 

(130,000-75,000 years before present) falls within Marine Isotope Stage 5 (substages 5a-

e); the warmest portion being Marine Isotope Stage 5e, which approximates the Eemian 

Interglacial in Northern Europe and occurred between 130,000 and 115,000 years ago 

(Kukla et al. 2002, Shackleton et al. 2002).  The Sangamon Interglacial is the most recent 

period during which free-tailed bats could have inhabited the Mammoth Cave region, but 

it is not the only possible time.  Other time periods that may have met the climatic 

criterion include the following: 300,000-350,000 YBP (Marine Isotope Stage 9); 

362,000-423,000 YBP (Marine Isotope Stage 11); 472,000-502,000 YBP (Marine Isotope 

Stage 13); 540,000-590,000 YBP (Marine Isotope Stage 15); 625,000-645,000 YBP 

(Marine Isotope Stage 17); and 820,00-900,000 YBP (Marine Isotope Stage 23) (Burckle 

1993, Lowe and Walker 1984). 

One puzzling area is located in Wright's Rotunda about 1.5 miles from the 

Historic Entrance.  Here, “ancient” guano deposits are extensive and resemble guano 

ascribed to Tadarida at the above-mentioned areas.  It radiocarbon dated to 42,440±720 

(CAMS-63092).  However, no Tadarida bone was found and the ceiling is low.  It is 

possible that another colonial bat species, such as M. grisescens, produced the guano.  

Thus, the guano was identified only as ancient Chiroptera guano.  Another area with a 

substantial accumulation of trampled dark brown guano occurs beyond the Wright’s area 

in the Dark Room of Black Chambers.  Again no skeletal remains of Tadarida were 

found and the ceiling is very low.  The Dark Room contains a large amount of ancient 

guano; it may have been a Myotis roost.  Possibly, it too, may have been a Tadarida 

roost, but the passage does not seem to have the preferred configuration. 
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Resources found in an ancient upper level passage (high B-level) between Double 
Cellars and Methodist Church 
 

The most unexpected bone deposits in the Historic Section of Mammoth Cave 

occur in remnants of what was once a continuous upper level passage that ran between 

Double Cellars and Methodist Church and along the high ceiling of Broadway.  

Originating in the area of the Double Cellars, it was one of the earliest passageways and 

was formed in the ancient past, perhaps 2 million years ago or more.  The continuity of 

the passage was broken when water down cut the passage floor (and perhaps some action 

upward from the passage below) and broke through the ceiling of the Main Cave at three 

known intersections:  St. Catherine City, Gothic Avenue, and the Methodist Church-

Broadway junction (eventually forming the high-ceiling canyon known as Broadway) 

(Palmer 1981).  The once continuous passage was also truncated by a valley wall 

collapse between Blackall Avenue and Gothic Avenue.   Remnants of the ancient passage 

are now manifested as the side passages called Blue Spring Branch, Blackall Avenue, 

Gothic Avenue, Backslider’s Alley, and the upper portions of Methodist Church and 

Broadway.  The passage remnants contain extremely fine-grained sediments, perhaps 

deposited by slow moving waters during episodes of backflooding as the cave-forming 

waters moved through lower levels.  Table 1-4 summarizes faunal ubiquity in the old 

passage as a single unit (see Table 1-3 for listing of remains by passage segment).  
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TABLE 1-4.  Faunal ubiquity (number of data points) 

in the ancient upper level passage. 
 

Taxon Ubiquity 
(N=184) 

MAMMALIA  
Desmodus stocki 1 
Eptesicus fuscus 13 
cf. Eptesicus fuscus 4 
Lasiurus borealis 47 
L. cinereus 6 
Myotis cf. austroriparius 1 
Myotis grisescens 11 
M. cf. grisescens 3 
Myotis leibii 7 
M. cf. leibii 2 
Myotis lucifugus 3 
M. cf. lucifugus 2 
Myotis sodalis 2 
Myotis sp., small-sized 1 
Myotis sp., medium-sized 26 
Myotis sp. 23 
cf. Myotis sp. 3 
Nycticeius cf. humeralis 1 
Pipistrellus subflavus 14 
cf. Pipistrellus subflavus 2 
Tadarida sp. 4 
cf. Tadarida (“ancient” guano) 9 
Chiroptera (“ancient” guano) 6 
Chiroptera (primarily Vespertilionidae) 103 
Procyon lotor 9 
Neotoma floridana 11 
Peromyscus sp. 4 
Rodentia, mouse-sized 6 
AVES  
Gallus gallus 4 
Unknown bird 1 
REPTILIA  
Colubridae 1 
AMPHIBIA  
cf. Cryptobranchus sp. 1 
Caudata 1 
cf. Bufo  1 
Rana sp. 1 
Unknown Amphibian 1 
Fish or salamander 1 
Unknown vertebrate 1 
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A sizable deposit of Tadarida bones associated with ancient guano is located in 

Blue Spring Branch.  In Blackall Avenue no bones were found associated with a small 

area of trampled ancient guano, which was tentatively attributed to cf. Tadarida based on 

the proximity of known Tadarida remains.  Blue Spring Branch and Blackall Avenue 

yielded no other signs of aggregated bat usage beyond occasional scattered elements; 

however, they were not inspected as closely as other passages.  Gothic Avenue was not 

expected to yield many faunal remains because it had been so heavily trafficked in 

historic times.  Ultimately, Gothic Avenue was inspected closely because it was proving 

to be rich in faunal resources.  The walls of the passage are literally lined with loose, old 

red sediments that contain thousands of bones, some densely clustered in pockets.  

Interestingly and unexpectedly, several Tadarida bones were found in clumps of dirt 

taken in a sample collected from a long sediment bank of in situ water-lain deposits.  In 

addition, strips of ancient guano were found intermittently along the tourist trail where 

the floor was scuffed, and layers of ancient guano were found in profile where the trail 

has been incised below the grey cultural surface sediments.  At this time, there is no 

evidence that the ancient guano and the Tadarida bones are associated.  A radius 

fragment of T. brasiliensis was found in the anteroom of Backslider’s Alley; it appears to 

have fallen out of the finely laminated silts.  Bones from multiple individuals of possible 

hellbender (cf. Cryptobranchus sp.) were found in coarse red sediments in the wall of the 

man-made crawl.  The richness and density of faunal remains indicate that Gothic 

Avenue received more usage by bats in post-Tadarida times than did Blue Spring Branch 

and Blackall Avenue.   

The most surprising discovery in the ancient upper level passage is the femur 

from an extinct vampire bat (Desmodus stocki) found in the anteroom of Backslider’s 

Alley.  It appears to have fallen out of the same laminated, very fine, red silty clay 

deposit that produced the Tadarida bone.  These fine, red silty clays appear to be in situ 

deposits from slackwater flooding, which are still banked against the walls of the 

anteroom.  Thousands of brittle white bones are sliding down slope from pockets of bone 

that are eroding out of the loose, fine sediments located along both sides of the anteroom.  

In a few spots, bat bones are adhering to the ceiling (indicating that fill once extended to 
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the ceiling).  A variety of other bat taxa, including Myotis and Lasiurus were identified 

from the bone-rich deposits.  Radiocarbon dating was attempted on one sample from 

Backslider’s Alley during the 1995 Earthwatch Project, but it failed to date.  The reason 

may be due to degradation of organics or to the presence of sulfur (from gypsum) in the 

sample.  It is possible that these factors are related to a relatively great age for the sample 

(possibly greater than 40,000 years).  Much of the post-cranial material appears to be 

from vespertilionid bats; however, given the presence of Desmodus stocki in the deposits, 

the material should be closely examined to determine if it other extinct, and/or 

extralimital species are present. 

The implication that vampire bats were in the Mammoth Cave region is very 

interesting.  Its occurrence there is far north of the modern range of vampire bats 

(Desmodus rotundus) in Mexico, Central America, and South America.  Modern vampire 

bats are not adapted to cold climate so their geographic range is limited to areas with 

winters warmer than 10°C (McNab 1973, 1974).  Precise statements about the climatic 

requirements for the fossil species cannot be made; however, by analogy to the modern 

species, the presence of a fossil vampire bat probably indicates a time with warmer 

winters.   

 The temporal range of fossil vampire bat remains in the United States spans late 

Pliocene to Late Holocene times (1.9 million to 3,000 years ago).  The oldest vampire bat 

finds are the late Pliocene-aged D. archaeodaptes (known only from Florida), which was 

found in early Irvingtonian contexts (1.9 million years ago) in Florida (Morgan 1991).  

All other North American remains of vampire bat are of D. stocki and date from late 

Pleistocene (120,000 years ago) to Holocene (3,000 – 5,000 years ago at San Miguel 

Island, California) contexts (Grady et al. 2002, Ray et al. 1988).  Desmodus stocki is 

known from 12 late Pleistocene localities in the U.S., Cuba, and Mexico; 9 of the sites 

are in the U.S. (California, Arizona, New Mexico, Texas, Florida, and West Virginia).  

Mammoth Cave is the third most northerly locality, the second most northerly in the 

eastern U.S., and the only Midwestern locality.  Specimens from New Trout Cave (West 

Virginia) were found in deposits that were 30 cm below material dated to 29,000+/-1700 

YBP (Grady et al. 2002).  
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The exact age of the Backslider’s sediments is not known, but they could be as 

old as 1-2 million years.  Sediments, with which the Tadarida and Desmodus bones are 

associated, consist of a thick, beige-colored, sandy deposit that fines upward.  Near the 

base of the sandy sediments are layers of coarser sand and gravels.  A body of laminated, 

orange colored silts and clays conformably overlies the sandy deposits.  Each of the 

numerous lamina average approximately 0.5 cm thick.  The sandy materials are alluvial 

sediments deposited in the passage by major (probably base-level) streams during Green 

River backflooding.  Gravels at the bottom of the sandy exposure have been dated to 

2.2±0.10 million years (Granger et al. 2001:829, 830); they correlate with the gravels in 

Methodist Church.  The fine grain size suggests that the sediments were deposited during 

a time when the main base level flow was below the Main Cave level (potentially when 

flow was at the Blacksnake or Cleaveland Avenue level).  The bones occur at the very 

top of this section.  They are found associated with the uppermost sediments, which 

formerly extended all the way to the ceiling.  Patches of sediment and sediment with 

bone still adhere to the ceiling in places. The presence of bone adhering to the ceiling and 

the occurrence of bone at the top of sediment banks with very little clearance (3 cm or 

less) to the ceiling, suggests that the bone was deposited during backflooding.  The 

presence of the possible hellbender in the crawlway helps to support the idea of 

backflooding from the Green River.  Under the scenario of slackwater flood deposition, 

the Desmodus bone was carried by the last backflooding episodes that impacted 

Backslider’s Alley.  The age of the sediments is difficult to assess.  Obviously, they are 

younger than the 2.2 million year age of the underlying sandy sediments.  If the sandy 

sediments or uppermost laminated clays in Backslider’s Alley derive from backflooding 

when base stream level was lower at Cleaveland Avenue (Level C), then the age might be 

circa 1.34 ± 0.15 million years (Granger et al. 2001:829-831).  However, because the 

actual Backslider’s Alley sediment deposit in has not been dated, the specimen could be 

younger.  Given that the presence of Desmodus indicates a warmer climatic regime, other 

possible times are the same as those suggested for Tadarida, which also required a 

warmer climate: 130,000-75,000 years before present (Sangamon Interglacial), 300,000-

350,000 YBP (Marine Isotope Stage 9); 362,000-423,000 YBP (Marine Isotope Stage 
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11); 472,000-502,000 YBP (Marine Isotope Stage 13); 540,000-590,000 YBP (Marine 

Isotope Stage 15); 625,000-645,000 YBP (Marine Isotope Stage 17); and 820,00-900,000 

YBP (Marine Isotope Stage 23) (Burckle 1993, Lowe and Walker 1984). 

The timings of various flood events, the valley wall collapse, the upper passage 

break-throughs to the Main Cave passage, and the presence of live Tadarida, Desmodus 

stocki, and Cryptobranchus are not known.  Blue Spring Branch-Blackall avenues may 

have been open at St. Catherine’s City because remains of Tadarida are found to all three 

areas.  The collapse between Blackall Avenue and Gothic Avenue had not occurred until 

after floodwaters deposited Tadarida bones in Gothic and Backslider’s Alley.  The 

Tadarida deposit in Gothic Avenue had been mined and a profile was exposed.  The 

sediments are fine, but the exposed profile does not exhibit the distinct thinly laminated 

fine silty clays that can be seen in the slackwater deposits (that produced the Tadarida 

and Desmodus bones) in Backslider’s Alley.  Perhaps the area of Backslider’s Alley was 

the terminus for the slow moving backwaters.  In addition, the red flood sediments 

containing cf. Cryptobranchus (in Backslider’s Alley) more closely resemble the Gothic 

Avenue Tadarida deposit in that they lack the laminated silts of the Backslider’s Alley 

anteroom. However, the past excavation of a crawlway through the passage fill where 

Cryptobranchus was found, has also exposed the presence of calcite rafts, which would 

have formed on the surface of a quiet pool(s) of water.  The remains of Tadarida, 

Cryptobranchus, and Desmodus may have been deposited during different episodes of 

flooding and deposition.  Research focused on this issue is needed.   

 

Other Late Pleistocene-Early Holocene bone deposits  
 

Besides the bone deposits in Gothic and Backslider’s Alley and the Tadarida 

deposits, there are bone-bearing sediments in other areas.  They are usually a mix of fine 

sediments, small rocks, and bone.  They are found in protected areas such as alcoves, on 

ledges, under rocks, in the cavities formed by limestone blocks and slabs, and in guano 

and sediment mixtures.  This type of deposit was identified in several areas: Houchin’s 

Narrows, the Barrow Pits between Bunker Hill and Olive’s Bower, the junction of 

Audubon Avenue and Rafinesque Hall, Lookout Mountain, along the walls in 
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Backslider’s Alley, in low-lying deposits in Main Cave just beyond Gothic Avenue, 

along the wall in Ultima Thule, and along the wall in Elisabeth’s Dome/Violet City.  All 

of the deposits contain bat bone, usually a mix of several species.  Some deposits also 

contain bones of other small mammals.  Often, they form a thin veneer (2-5 cm) of 

material on top of sediments that lack bone.  A slight difference in color sometimes 

differentiates the upper bone-bearing sediment from the material lacking bone. 

 The deposits in Main Cave just beyond the intersection with Gothic Avenue are 

interpreted as representing the sediment floor prior to saltpeter mining and prior to 

aboriginal use of the cave.  The deposits appear to be a slightly turbated zone at the top of 

the waterlain cave sediments.  They are analogous to a soil zone (outside the cave) in 

surface alluvial deposits.  As with a surface soil, it is likely that the faunal material in the 

cave deposits accumulated over an extended period of time.  The remains could have 

begun accumulating as soon as cave levels ceased being flooded and after an entrance 

allowed access.  Bone submitted for dating failed to date.  It is suspected that the material 

is at least several thousand years old.  In the case of the Barrow Pit fill (between Bunker 

Hill and The Mushroom Beds) two to four thousand years old archaeological materials 

overlie the deposit.   

 A small deposit of mixed sediment and bone is located along the left wall at the 

top of Lookout Mountain.  It is extremely bone-rich and looks somewhat like “shredded 

wheat.”  The bones are mostly fragmentary, but all appear to be from bats.  The deposit 

may be composed of large amounts of degraded raccoon scats.  A small sample from the 

deposit submitted during the 1995 Earthwatch project on Lookout Mountain returned a 

date of 8,690 ± 60 RCYBP (CAMS-27972).  This deposit has not been adequately 

sampled to determine what species of bats are represented.   

 Sediments containing bat bones in Houchins’ Narrows are located on ledges and 

packed into horizontal wall crevices.  The deposits indicate that the pre-modification 

floor level was three to four feet higher than the present floor level.  A Myotis humerus 

dated to 9810 ± 50 RCYBP (CAMS 63091).   

Another very interesting find in this study is the discovery of several locations 

with concentrations of E. fuscus and M. leibii bones.  These locations are interesting 
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because the bones occur mixed in sediments and are not the result of having been 

transported by water.  The concentrations of these two species associated with in place 

sediments indicate areas that were once suitably cold.  Locations where they were found 

in grayish-beige or gray sediments (due to a high percentage of grains of limestone 

and/or due to contamination from soot, charcoal, and burned cane) are Houchins’ 

Narrows, Rafinesque Hall, Black Chambers near Sandstone Dome, Ultima Thule, 

Elisabeth’s Dome/Violet City.  Each of these areas is very close to a collapsed sink and 

each has highly fractured walls, which may have been caused by their exposure to 

weathering, influxes of cold air, and perhaps even to freeze-thaw activity.  Bat bones 

from the Ultima Thule deposit were dated to 12,400±550 RCYBP  (CAMS-83264). 

 

A possible scenario for Quaternary bat use and deposition 
 
The Paleontology Inventory Project discovered a myriad of vertebrate faunal 

resources in the Historic Section of Mammoth Cave, which are dominated by bat 

remains.  Here I discuss one possible interpretation of bat use during the Quaternary 

Period and the deposition of their remains.  Obviously it is only one of many possible 

scenarios.  Bats responded to external climate changes by moving in and out of the 

Mammoth Cave region.  They responded to changes in cave microclimate by 

preferentially shifting to more suitable areas within the cave, moving to different parts of 

the Mammoth Cave System, or to other caves in the area.  The thick limestone strata 

buffered the cave from the vagaries of the above ground weather (although the cave 

microclimate would have been influenced by daily and seasonal weather patterns); 

however, the Mammoth Cave System could not escape major climate changes that 

occurred regionally and globally.  Desmodus (vampire bat) and Tadarida (free-tailed bat) 

were taxa that appeared and disappeared with major changes in global climate, and 

perhaps with regional climate shifts.   

The Desmodus femur was transported by floodwaters to its final resting place in 

Backslider’s Alley more than a million years ago.  Therefore, it is unknown whether the 

individual had been roosting inside Mammoth or if it came from a different cave.  

Because only a single individual is represented, we do not know if it belonged to a 
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nearby colony, if it was a vagrant, or if it was another animal’s food item.  The proximity 

of a possible Desmodus colony is not known because the Mammoth Cave specimen is the 

second most northerly occurrence east of the Mississippi River and the only midwestern 

specimen that has been recorded to date.   

Large colonies of Tadarida utilized the cave at one or more times in the 

geological past when climatic conditions were more equable and winters were above 

50oF (10o C); warmer than the region currently experiences.  Climatic conditions would 

have been suitable during several interglacial periods, the most recent being the 

Sangamon Episode, circa 130,000-75,000 years BP.  Bones from immature individuals 

suggest the presence of one or more maternity roosts.  

Eptesicus fuscus (big brown bat) and Myotis leibii (small-footed myotis) utilized 

the cave by at least 13,000 years ago during the Pleistocene-Holocene transition when 

climatic conditions were warmer than glacial times, but were colder than today.  Dated 

remains indicate that conditions may not have been warm enough for hibernating colonial 

Myotis until after about 10,000 years ago because, thus far, no Myotis (M. sodalis, M. 

lucifugus, or M.  grisescens) material older than this has been dated.  (Myotis bones in 

Backslider’s Alley appear to be much older; and, if they are associated with the same 

sediments as the Desmodus, then they are from a past interglacial period and are 

considerably older).  Multiple lines of evidence indicate that important hibernacula for M. 

sodalis (Indiana bat) and M. lucifugus (little brown bat) were Audubon Avenue, Little 

Bat Avenue, Rafinesque Hall, Lookout Mountain, the Bunker Hill area, Vespertilio Hall, 

Gothic Avenue, Cyclops Gateway, and Star Chambers/Proctor’s Arcade.  Lookout 

Mountain may have also been a summer roost for M.  grisescens gray bats.  Wright’s 

Rotunda and Black Chambers were major roosts for large populations of an 

undetermined colonial bat, possibly gray bats or even free-tailed bats. 
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MANAGEMENT CONCERNS in the HISTORIC SECTION 

 
Important faunal resources were discovered during the course of the 

Paleontological Inventory Project conducted by the Illinois State Museum.  These 

discoveries intersect with management concerns because the National Park Service must 

balance resource preservation with its various public missions.  Resources that are judged 

to be of significance are inherently resources that must be addressed in management 

strategies for tourist routing, trail maintenance, electrical work, after-hours trips, 

environmental monitoring, cave restoration work, resource preservation, education, etc.  

 

Significant paleontological resources 

  
Thirty-three spots in the Historic Section are deemed to be paleontologically 

significant; therefore, they are the most deserving of protection, avoidance, and future 

research.  The important of the faunal remains are listed below and a map showing the 

general location of each follows the list (Figure 1-45).      

     
1.  Houchins’ Narrows:  in situ deposits of sediment contain 

bat bones behind and under fractured limestone along walls 
that pre-date human presence in the cave; bat bones AMS 
dated to 9,810 ± 50 years BP. 

2.  Little Bat Avenue:  ceiling stain indicates that in the past, 
the passage was an intensively used Myotis hibernaculum. 

3.  Rafinesque Hall: loose, bone-bearing sediments pre-date 
saltpeter mining activities; taxa indicate that this area was a 
cold spot in the past. 

4.  Lookout Mountain:  accumulations of guano are evidence 
for past use by roosting gray bats. 

5.  Lookout Mountain:  sediment along the left wall at the top 
of Lookout Mountain yielded circa 9000-year-old bone.  

6.  Rafinesque Hall: stain on stepped edges of breakout dome 
provides evidence that the area was heavily used as 
summer roost or hibernaculum site. 

7.  Bunker Hill:  heavily used roost or hibernaculum site as 
signaled by the stain on stepped edges of breakout dome.  
Paleontological material is still present on the surface as 
evidenced by the nearly 2,000-year-old Myotis mummy. 
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8.  Barrow Pits between Bunker Hill and Vespertilio Hall: in 

situ deposits of sediment contain bat bones below 
prehistoric cultural layer.  

9.  Vespertilio Hall: the dome was one of the most intensively 
used Myotis hibernacula in the past. 

10. Vanderbilt University Hall: the site of a former roost; 
sample of Bat guano radiocarbon dated to 8,255 ± 40 years 
BP; a raccoon scat containing bat bone dated to 2,090 ± 80 
years BP. 

11. Backslider’s Alley: loose, bone-bearing sediments pre-date 
saltpeter mining activities. 

12. Backslider’s Alley:  vampire bat (Desmodus stocki) femur 
may be as old as 1-2 million years.  

13. Backslider’s Alley:  Remains of hellbender found in 
sediment profile by 1930s era man-made crawlway; 
remains are possibly of similar age to vampire bat, 1-2 
million years old. 

14. Gothic Avenue: loose, bone-bearing sediments pre-date 
saltpeter mining activities located along both side walls of 
passage near ceiling; they are protected by being off of 
tourist trail.  

15. Gothic Avenue: in situ deposit with 2 bones of free-tailed 
bat (Tadarida sp.) exposed in area mined possibly by 
saltpeter activity. 

16. Gothic Avenue: several spots of accumulated ancient guano 
are cut through by tourist trail (no identifiable bone 
associated). 

17. Gothic Avenue: roosting stain signals former bat roost near 
end of passage; a veneer of guano pellets is also present. 

18. Right side of Main Cave, just beyond the junction with 
Gothic Avenue: in situ bone-bearing sediments pre-date 
human presence in the cave and are exposed by saltpeter 
mining and trail building activities. 

19. Cyclops Gateway: very old bat hibernaculum is located at 
back end of the passage; extensive mining of sediments is 
visible, it probably removed evidence of guano and bone. 

20. Cyclops Gateway: remnant in situ deposits of sediment 
containing bone adhere to cave wall at trail level. 

21. Star Chamber and Proctor’s Arcade area:  numerous soot-
covered mummified bats are lying on surface. 

22. Star Chamber/Proctor’s Arcade area:  human paleofeces, 
with an AMS date of 2,550 ± 40 years BP, contain bat 
bones. 
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23. Wright’s Rotunda: in situ stripes of ancient guano (species 
unknown) are exposed in test holes dug by Davies and 
Chao located behind the pillars; no associated bone. 

24. Wright’s Rotunda: small area with accumulated bat guano, 
but no associated bone; deposit has been trampled; relative 
age of deposit is judged to range from old to ancient. 

25. Wright’s Rotunda: accumulations of pelletized old guano 
(no identifiable bone associated) are present; produced 
conventional date of 9,170 ± 130 and AMS date of 8,460 ± 
40 years BP. 

26. Wright’s Rotunda:  multiple examples of ancient guano 
occur beneath surface sediments in left hand passage 
leading to Black Chambers. 

27. Wright’s Rotunda: large area with accumulation of ancient 
guano has an appearance similar to guano attributed to 
free-tailed bat (Tadarida sp.) found in Chief City; however, 
it has no associated bone so it could be from gray bats; 
some of the deposit is intact, protected under a breakdown 
slab, but most has been trampled; intact deposit produced 
an AMS date of 42,440 ± 720 years BP. 

28. Black Chambers: ancient guano accumulations (no 
identifiable bone associated) indicate large roost used by 
colonial bats in the Dark Room passage. 

29. Black Chambers:  accumulations of pelletized guano (no 
identifiable bone associated) indicate that conditions were 
more conducive to roosting in the past; two different 
accumulations returned AMS dates of 460 ± 40 years BP    
and 1,115 ± 40 years BP. 

30. Black Chambers:  loose gray-colored sediment with burned 
cane, bones from multiple Eptesicus fuscus, and elements 
of Mustela vison are present; the relative warmth of Black 
Chambers now attracts Lasiurus borealis, but an opening in 
nearby Sandstone Dome could have provided suitable 
habitat for E. fuscus and an entrance for bats to access the 
now documented roosts in Black Chambers, Wright’s 
Rotunda, and points beyond. 

31. Bryan’s Pass: in situ deposits of guano and bones of free-
tailed bat (Tadarida sp.) are present; evidence of immature 
Tadarida.  

32. Settle’s Gorge: in situ deposits of Tadarida guano; 
Tadarida bones are present 

33. Chief City:  many in situ deposits include guano and bones 
of free-tailed bat, Tadarida sp.; the tour route passes 
through ancient guano deposits. 
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34. Chief City to St. Catherine City: in situ strata of Tadarida 
guano, and Tadarida bones are present in disturbed 
sediments. 

35. Blackall Avenue: ancient guano accumulation (no 
identifiable bone associated) presumed to be extension of 
Tadarida deposits observed in Blue Spring Branch. 

36. Blue Spring Branch: Deposits of Tadarida guano and 
bones are present.  

37. Waldach Dome:  guano and bones of Tadarida are present. 
38. Hains’ Dome: substantial amount of in situ deposits of 

guano most likely of Tadarida are present; no bone of this 
or any other species was found that might be associated 
with the guano. 

39. Anzer’s Hall/ Mayme’s Stoop area: in situ strata of  
compressed ancient guano (no identifiable bone) are 
located beneath large slabs of ceiling breakdown. 

40. Anzer’s Hall:  Concentration of Myotis leibii and Eptesicus 
fuscus bones suggest that in the past, the area was a cold 
spot or was near a former entrance. 

41. Ultima Thule: isolated free-tailed bat (Tadarida sp.) 
humerus found in a crawlway that was dug through the 
breakdown rocks that forms Ultima Thule; may be result of 
transport by woodrat or may be from a nearby pocket of 
bone. 
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FIGURE 1-45.  Locations of the most important paleontological resources found in the Historic Section 
of Mammoth Cave, between the Historic Entrance and the Violet City Entrance.  (Map adapted from 
Max Kaemper’s 1908 map, which was redrawn by Diana Daunt and the Cave Research Foundation in 
1981).    
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Future Research in the Historic Section 
 

Use of surface surveys to locate fossils in Mammoth Cave that are strictly 

Pleistocene, or even early Holocene, in age is difficult to nearly impossible due to time 

averaging.  Because of the excellent preservation conditions and lack of sediment 

accumulation in Mammoth Cave, surface materials can reflect multiple time periods.  

Even remains collected from non-impact areas such as breakdown interstices and cavities 

can be a mixture of ancient and modern.  Radiocarbon dating can give us an age range for 

only the dated specimen (and its deposit if found in situ), but the resulting date does not 

necessarily apply to adjacent bones.  Unfortunately, radiocarbon analysis is too expensive 

to date every interesting bone.  Although many samples were submitted for radiocarbon 

dating, the lack of dates for a number of the forty-one significant resources has been 

frustrating, and an admitted shortfall of the Paleontological Inventory Project.  Obtaining 

more radiocarbon dates will be vital to creating a reconstruction of Kentucky’s 

paleobiological history.  Important areas in the cave for which dates were obtained in 

combination with taxonomic data, and their designated context (e.g., roost, raccoon 

latrine, etc.) indicate areas that have high potential for productive research in the future.  

Examples of faunal remains that should be dated are the compressed ancient guano in 

Black Chambers, the loose ancient guano in the Dark Room, and the bones near 

Sandstone Dome. 

Further research is necessary to gain a fuller understanding of the areas targeted 

as being paleontologically significant, and their relationship to the rest of the Mammoth 

Cave system.  Focused research will provide information for a better reconstruction of 

former surface environments and past climatic changes.  Salts Cave is a prime example of 

an important site for future paleontological inventory and monitoring.  Future studies 

would also benefit from an increased use of environmental monitoring equipment.  We 

know that human activities and modifications within the cave and on the surface have 

changed both passage and entrance configurations, which in turn have influenced airflow 

and cave microclimate.  We know that humans, intentionally and inadvertently, wreaked 

havoc on bat colonies through direct destruction of bats, exclusion, and disruption of 

roost fidelities.  We know that traditional hibernacula used in the past are now too warm 
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to be hibernation sites.  Future studies may be able to discern the roles played by humans, 

regional climate changes, and global events.  For example, no investigation has explored 

the potential influence of the Little Ice Age (circa 1400 to 1850s) on Mammoth Cave 

hibernacula.   

Remains of colonial bats were found throughout the cave, but intensive use of 

preferred roosts appears to have ceased by the late 1800s to early 1900s (could this 

disappearance have been influenced by a slight cooling, by the ever-increasing human 

presence, a combination, or will we be unable to discern a cause?  The microclimates of 

roost areas need to be studied and they should be considered in roost restoration plans.  

Star Chamber, Proctor’s Arcade and Bunker Hill were preferred hibernacula for Myotis 

lucifugus and M. sodalis; mummified remains from these three areas dated to 700 ± 40, 

420 ± 50, and 1960 ± 40 RCYBP, respectively.  M. sodalis preferentially used areas 

between Proctor’s Arcade and Wright’s Rotunda.  These areas would be good targets of 

further study to determine if more information about past bat usage can be obtained. 

Bones and deposits from the ancient upper level passage between Double Cellars 

and Methodist Church are highly significant paleontologically, and the passage has great 

potential for producing additional finds. Of particular paleontological interest are 

Tadarada bones in Blue Spring Branch; the site of the old sediment mine and the ancient 

guano stripes in Gothic Avenue; and, the bone pockets, the finely laminated silts, and the 

coarser flood deposits in the crawlway in Backslider’s Alley.  All of these deposits need 

not only protection, but also additional study.  Several small excavations might yield data 

with which to better assess the diversity and distribution of bone in the deposits.  The 

sequence of flooding and backflooding and the deposition of the various sediment fills 

need to be outlined.  Also, a sample of bat remains adhering to the ceiling in Backslider’s 

Alley should be collected and analyzed more fully to determine if any additional extinct 

or extirpated species are represented.  The nearly 9000-year-old bone assemblage at the 

top of Lookout Mountains needs to be adequately sampled and evaluated for bat taxa.  A 

potentially rich avenue for future research would be a study focused on raccoon scats, 

samples of which could be processed, dated, and evaluated for identifiable bat skulls.  

The Tadarida bones need to be studied further to determine if they are T. brasiliensis or 
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perhaps the extinct species, T. constantinei.  Additional skulls may need to be collected 

to obtain an adequate sample size for measurements.  If it is determined that the Tadarida 

remains are T. brasiliensis, then another avenue for research would be determining if 

they can be distinguished to T. b. mexicana (the migratory subspecies that is so well-

known from Texas and New Mexico) or T. b. cynocephala, a non-migratory subspecies 

(which some researchers have suggested is a separate species) that lives in the 

southeastern U.S. (Davis and Schmidly 1997).  During the course of this project, I 

identified faunal remains recovered during archaeological subsurface testing conducted 

by Dr. George Crothers.  The assemblage provided evidence about the prehistoric surface 

of the cave floor; however, paleontology was not actually included as part of the analysis 

of such sub-surface testing.  Future archaeological reconnaissance of subsurface features 

should include a faunal analyst to examine subsurface remains retrieved through shovel 

probes.  
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CHAPTER 2 
Paleontological Reconnaissance in Colossal Cavern 
 
INTRODUCTION 
 
  In the late 1800s, Colossal Cavern became one of the cave region’s tourist 

attractions.  The discovery of the Woodson-Adair entrance and the first rope drop in the 

125-foot deep pit Colossal Dome has variously been credited as early as circa 1890 to 

James Henry Lee, Pike Chapman, and William Garvin (Hagan and Sutton 1999).  The 

cave was located under farmland then owned by Dr. L. W. Hazen, who showed it for a 

few months.  In 1896, the Louisville and Nashville (L & N) Railroad Company bought 

the cave from Dr. Hazen and quickly proceeded to 

develop the cave as a commercial cave.  L & N turned 

the cave into a more user-friendly experience -- buying 

additional land, widening passages, building stairways 

and boardwalks, and blasting open the user-friendly 

artificial entrance (Figures 2-1 and 2-2) that is still used 

as the main entrance to Colossal.  By 1896, L & N was 

showing Colossal; the highlight was Colossal Dome, 

described by Hovey (1912:129) as "the grandest room 

in all this region of silence and of night."      
 

FIGURE 2-1.  Early photograph of artificial main entrance to Colossal Cavern used since 1896, 
from Hovey's 1912 guide to Mammoth Cave. 
 

 

 

 

 

 
 
 
 
FIGURE 2-2.  The main entrance in 2001.  
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Another early access point was through the Hazen 

Entrance (Figure 2-3).  Subsequent to the building of 

the new entrance, the railroad company had closed 

other entrances to “prevent intrusion by undesirable 

parties for the purpose of spoliaton [sic]” (Hovey 

1903:23316).  Hazen, Bed Quilt, and Woodson are 

Colossal Cave entrances that appear on a 1940 list of 

blasted entrances (Anonymous 1940).  

                                    
     FIGURE 2-3.  Hazen entrance in 2001. 
 
 

 In Hovey’s day, Colossal was known to connect with Bedquilt Cave.  Although 

Colossal was infrequently visited by 1910 and closed by the 1920s (Thompson and 

Thompson 2003:88), it has continued to interest cave explorers and biologists.  In 1960, 

explorers found a connection between Colossal Cave and Salts Cave; in 1961, between 

Colossal/Salts and Unknown/Crystal Cave; and in 1972, between the Flint Ridge Cave 

system and Mammoth Cave (Brucker and Watson 1976). 

 In 1903, Hovey saw crickets, beetles, flies, and eyeless crayfish, but he had the 

impression that the “fauna and flora of this cavern were scanty as compared to Mammoth 

Cave.”  However, his non-mention of bats does not mean that they were not using the 

cave.  A number of studies since Hovey do mention bats.  In summer 1912, W. W. 

Vothers took Pipistrellus subflavus in Colossal Cave.  In 1929, Bailey captured several 

specimens of Myotis lucifugus (in late summer), M. sodalis and P. subflavus (in late fall).  

The Vothers and Bailey specimens are curated at the U.S. National Museum 

(Smithsonian Institution 1996).  Bailey (1933:453) reported that "small numbers" of M. 

lucifugus were found in Colossal in late September, but that by mid-November they 

occurred in "great abundance."  In November he also had seen large numbers of M. 

sodalis and a few M. leibii.  All together, he counted about 5000 hibernating bats in 

Colossal in November of 1929, half of which he thought were M. lucifugus (Bailey 

1933:454).  In December of 1934, Claude Hibbard (1935) observed hibernating myotis 
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and pipistrelles.  At that time he recorded the air temperature to be 46o F and the water, 

44o F.   Hibbard (1935) noted in his diary that on July 29, the entrance to Colossal Cave 

was being measured for a new gate in order to "allow the entrance of bats in that cave;" 

and, a few days later, "the entrance was being opened and a new gate installed to allow 

passage of bats in and out of the cave" (31 July entry).   New gate installation was 

completed on August 5th.  A few days later, Hibbard visited Colossal with Dr. Pohl and 

Mr. Holland to study its blind cave fish (Hibbard’s diary entry for 8 August) -- a search 

of the streams produced no blindfish, but "blind crayfish were common."    In January 

1953, Colossal Cave housed 6000 hibernating M. sodalis, but sometime thereafter, the 

“original entrance collapsed and became filled with rubble” and the disposition of the 

colony is unknown (MacGregor 1991:368).  In a progress report of his ongoing bat study, 

John Hall (1958) estimated as many as 4050 hibernating myotis bats (with as many as 

1680 M. sodalis) and 45 pipistrelles in 1957.  In the fall of 1969, Keefer (1969) estimated 

that there were only about 300 myotis (50-100 were M. sodalis), and, in winter 1971, at 

most 1250 Myotis (700-750 were M. sodalis) in the cave (Keefer 1971).  The number of 

Indiana bats wintering in Colossal declined throughout the 1980s; a February 1991 count 

placed their numbers at only 556 individuals (MacGregor 19991:368).   

 In 1979, a CRF crew collected a Neotoma floridana skeleton from the K survey 

passage in the Bedquilt section (Wilson 1980).   

 

RESULTS AND DISCUSSION 
 
  The Paleo Project visited the main passage at the historic entrance of Colossal 

Cave on short excursions.  In 2000 Toomey and Colburn accompanied a crew conducting 

a winter bat count in Grand Avenue and Bicycle; but no fossils were found.  In August 

2001, Colburn and Olson examined the historic entrance area and a dugout crawlway.  

Assorted bat bones were found in the crawl and a Pipistrellus subflavus skeleton was 

located in a puddle of water near a stream.  

  The Hazen entrance (see Figure 2-3, above) -- one of the original entrances 

reported to have been blasted shut -- was examined by Colburn and Olson in 2001.  

Hazen appears on a 1940s list of blasted entrances (Anonymous 1940).  A search of the 
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entrance passage, a series of three shafts, and a narrow ledge above one of the shafts 

yielded few bones.  Limb elements of Eptesicus fuscus were found in a 30-foot deep 

shaft.  Interestingly, though, we did discover that this area of Colossal is a cold trap.  On 

a hot August afternoon, the temperature in the shafts was a cool 46.6o F -- about 10o F 

cooler than the average for Mammoth Cave.  Much of the Hazen area exhibited the 

highly fractured limestone walls characteristic of areas that have undergone freezing and 

thawing.   

   Colossal Cavern has been a surprise in that the Paleo Project found only isolated 

and scattered elements of bats, but no significant fossils or signs indicative of large bat 

colonies or of prolonged bat usage.  Despite Hovey’s notation of Colossal’s poor showing 

of flora and fauna, and despite the lack of a bat-friendly gate for some unknown period of 

time prior to 1935, the absence of abundant animal remains is quite unexpected in light of 

the reports that Colossal held sizable populations of Indiana and little brown bats in the 

1950s.   One explanation for the paucity of bones may be poor preservation due to 

dampness of the main passage.  Another is that the Paleo Project’s small-scale 

investigation of the cave was not adequate to detect bone localities; for example Colossal 

Dome was not examined.    
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CHAPTER 3 
Dead Bat Avenue 
 
INTRODUCTION 
 

In mid-January of 1998, Colburn and Toomey inventoried paleontological remains in 

Dead Bat Avenue.  They accompanied a re-survey trip conducted by Scott House, Bob 

Osburn, and George Bilbrey.  Our attention was drawn to Dead Bat Avenue by Tommy 

Brucker who remembered seeing numerous dead bats during the original CRF survey.  Two 

aeolian sediment piles (Figure 3-1) lie in Turner Avenue, outside the entrance to Dead Bat 

Avenue.  They appear to have been formed when sediment was forced out of Dead Bat 

Avenue through the horizontal slots under the breakdown, perhaps from the force of air 

currents created by massive ceiling collapse.  Just beyond the entrance (Figure 3-2) is a room 

with formations of delicate, long, fibrous crystals.  The passage is a low wide crawl that is 

approximately 1,000 feet in length (Figure 3-3).   

 FIGURE 3-1.  Two aeolian sediment piles in             FIGURE 3-2. “X” marks the entrance to Dead Bat Ave. 
Turner Avenue. 
         

 
 
 
 
 
 
 

 
 

FIGURE 3-3.  Two photographs showing the low nature of the passage in Dead Bat Avenue. 
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Disturbed sediments running down the center of the sandy passage indicate the path of the 

original survey.  The inventory for bones was conducted from this path with no off-trail 

searching.   

 

RESULTS 
 
Fourteen data points were recorded from which four vertebrate taxa were identified.  

Table 3-1 shows their distribution.  In this small sample, Pipistrellus subflavus is the most 

common bat represented among the remains.  The Myotis lucifugus was located outside the 
 
     TABLE 3-1.  Location of vertebrate taxa in Dead Bat Avenue, numbers in 
     column headings  are Paleo Data Points. 
 

Taxon     1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Myotis lucifugus x              
M. leibii     x          
M. septentrionalis         x      
Pipistrellus subflavus  x x x   x    x x   
Vespertilionidae        x  x   x x 
               
Neotoma floridana      x    x     

 

entrance to Dead Bat Avenue on a pile of sediment in Turner Avenue.  M. leibii was 

identified on the basis of dentition and a right dentary measurement of 9.5 mm.  A 

mummified bat at Paleo Data Point 9 was identified as M. septentrionalis from its very long 

ears and lack of nose ornamentation.  Its measurements (forearm length, 3.7 mm; tibia length, 

14.1 mm; and length of ear, 9 mm) indicate that it was a small individual.  Although adult 

forearm measurements range between 34-

38 mm, and, ear lengths range from 14 to 

19 mm (Caceres and Barclay 2000), the 

desiccated nature of the Dead Bat Avenue 

specimen may account for the shortened 

ear length.  Clearly though, as Figure 3-3 

shows, the ears are long. 
FIGURE 3-3.  Paleo Data Point 9 is  
a mummified Myotis septentrionalis. 
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CHAPTER 4 
Marshall Avenue in Lee Cave 
 
INTRODUCTION 
 

On June 22, 1998, Colburn and Toomey (Illinois State Museum) conducted a 

search for paleontological remains in Marshall Avenue while on a trip into Lee Cave with 

Richard Zopf, Rick Olson, Art Palmer, and Peg Palmer.  Situated in Joppa Ridge, near 

the southern boundary of Mammoth Cave National Park, Lee Cave was explored some 

4,000 years ago by early Native Americans, entered by T. E. Lee in 1897 (he left his 

signature at the bottom of the 50 foot entrance shaft), and rediscovered in modern times 

in 1968 (Freeman et al. 1973, Kennedy and Watson 1997, Watson 1997).  Soon after its 

rediscovery, the cave caught the attention of the Cave Research Foundation 

Archaeological Project, which has been working in Mammoth Cave National Park since 

1963.  Between 1968 and the 1990s, archaeologists have investigated Marshall Avenue 

and its artifacts to collect information about the early Native American visitors.  Marshall 

Avenue is a 7,000-foot long section of large trunk passage entered at the western end via 

a 50-foot shaft and truncated at the eastern end by terminal breakdown.  Smaller, lower 

level passages can be reached from Marshall Avenue.  More than 7 miles of passageways 

have been mapped in the Lee Cave system.  Archaeological debris consists of cane torch 

(including some very long segments), burned torch fragments, charcoal, grass torch ties, 

stoke marks, and rock cairns.  Results from the radiocarbon dating of burned cane 

indicate that Late Archaic period peoples explored Lee Cave circa 2150 BC +65 

(Freeman et al. 1973:125, Kennedy and Watson 1997:8).  The Amerindians are thought 

to have entered Marshall Avenue from the eastern end via an entrance that was later 

closed by the terminal breakdown. 

 

RESULTS AND DISCUSSION 
 

Because Lee Cave is archaeologically sensitive, the Illinois State Museum's 

search for animal remains was restricted to already disturbed areas on and adjacent to the 

trail in Marshall Avenue of Lee Cave.  The terminal breakdown was combed fairly 
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thoroughly for bones.  Within the confines of this limited search, only 15 Paleo Data 

Points were recorded in Marshall Avenue, probably due to the trampled nature of the trail 

area.   

Remains of six different taxa and bones of indeterminate bats were identified.  

Table 4-1 shows the distribution of the remains.   

           
TABLE 4-1.  Data point location of various taxa in Lee Cave. 

Data Point # Taxon     
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

cf. Eptesicus fuscus              X  
Myotis lucifugus          X      
Myotis grisescens   X  X X X X X  X X   X 
Pipistrellus subflavus X X  X            
Vespertilionidae      X        X  
                
Neotoma floridana             X   
Odocoileus virginianus             X   

 

During their early visits, Cave Research Foundation members noted signs of woodrat 

activity and found a mummified woodrat in Marshall Avenue (Freeman et al. 1973).  The 

Paleo Project located a woodrat larder containing nutshells, and a large fragment of deer 

ilium with rodent gnaw marks was found along the left wall of the passage near the 

bottom of the terminal breakdown pile (Paleo Data Point 13, Figure 4-1).  The Paleo 

Project crew did not see the mummified woodrat. 

 

 

 

 

 

 

 

 

                      
FIGURE 4-1.  Paleo Data Point 13 in Marshall Avenue, fragment  
of deer pelvis with rodent gnaw marks found among woodrat debris. 
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A big brown bat (cf. Eptesicus fuscus) was tentatively identified from a humerus.  

Three Paleo Data Points are mummified remains of pipistrelles.  Freeman et al. (1973) 

had noted finding a desiccated pipistrelle.   Data Point 10 yielded a mummified Myotis 

lucifugus.  M. grisescens was represented by a live colony, a skull, several measurable 

limb bones, and guano.  The early surveyors remarked on seeing live bats: "about 20 

Myotis spp." in the summer and "several dozen hibernating Myotis lucifugus" in 

November (Freeman et al. 1973:120). 

In the past, someone labeled two desiccated chunks of organic matter (Points 7 

and 8, both located near survey station K30, Figure 4-2) as "FECE" and used flagging 

tape to demarcate another area near K28 that has clumps of organic matter (Paleo Data 

Point 11, Figure 4-3).  Labels indicate that the chunks were probably mistaken for human  

FIGURE 4-2.  Desiccated bat guano at Paleo             FIGURE 4- 3.  Desiccated bat guano at Paleo  
Data Point 8, near K30.    Data Point 11, vicinity of K 28. 
 
 
paleofeces.  In fact, Kennedy and Watson (1997:8) lamented that paleofecal material 

found in Lee Cave dated younger than the torch material; they commented, "upon close 

examination, the Lee Cave specimens do not appear to be of human origin."  

Furthermore, Watson (1997:218) wrote, "A sample of organic substance found in the 

center of the passage at K29 was given to [Richard] Yarnell for identification because at 

first it was thought to be paleofecal matter; it is not paleofecal matter, but a positive 

identification has not yet been made." 

These mysterious organic substances are clumps of desiccated bat guano, not 

human paleofeces.  The Illinois State Museum submitted a chunk of the bat guano from 

Paleo Data Point 9 (Figures 4-4 and 4-5) for radiocarbon dating.  The guano dated to 
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1630 + 40 RCYBP (CAMS 63101).  Paleo Data Point 9 is located at survey station K29 -

- the same location where the archaeologists found their mysterious substance.   

 

 

 

FIGURE 4-4.  General view of location with 
desiccated bat guano at Paleo Data Point 9, 
near K29.           
           FIGURE 4-5. Closer view of the desiccated 

      bat guano at Paleo Data Point 9. 
 

The desiccated guano is probably from past summer-time roosts of Myotis grisescens, a 

species that currently resides in the cave.  In fact, Paleo Data Point 3 designates an active 

cluster of bachelor grays roosting on the ceiling with an associated guano pile below.  

Paleo Data Point 6 yielded a skull and several humeri and radii of M. grisescens.  The 

skull (Figure 4-6) has a very well developed sagittal crest; the following measurements 

were taken: greatest length of skull = 16.1 mm, condylo-basal length = 15.5 mm, I-M3 = 

7.5 mm, M3-M3 = 6.4 mm, interorbital breadth = 4.4 mm, braincase breadth = 7.7 mm, 

and occipital height = 5.4 mm.  Two bat humeri of M. grisescens were submitted for 

dating, but dates could not be obtained from the bone. 

 

 

 

 

 

 
 

FIGURE 4-6.  Dorsal and ventral views of the gray bat skull found 
 at Paleo Data Point 6, between K33 and K34. 
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CHAPTER 5 
Wilson Cave Reconnaissance 
 
INTRODUCTION 
 

Most researchers enter Wilson Cave, located on the north side of the Green River, 

for the purposes of surveying, mapping, and exploring.  Since the 1950s, researchers have 

noted hibernating Myotis sodalis (now classified as an endangered species), faunal 

remains, and bat staining in the passages of Wilson Cave.  For example, in late November 

1957, John S. Hall (1958) counted 530 M. sodalis in a partial exploration of Wilson.  In 

addition, he saw 13 Pipistrellus subflavus, but no M. lucifugus nor Eptesicus fuscus.  

Keefer (1971) saw only pipistrelle and big brown bats during his February 1971 visit.  In 

March 1997 a Cave Research Foundation (CRF) crew found a cluster of hibernating M. 

sodalis in the historic upper level passage of the C survey, where they recorded a 

temperature of 5.5o  C near station C8, and saw faunal remains in various areas of the 

cave (Toomey 1997).  

 On February 13, 1999, CRF team members Mona Colburn, Janice Tucker, Rick 

Olson, and Steve Thomas traveled into Wilson.  The purpose was twofold: Steve Thomas 

(Mammoth Cave National Park, then with Kentucky Fish and Wildlife) wanted to survey 

the cave for the presence of the endangered Indiana bat, and Colburn (Illinois State 

Museum) was to make a reconnaissance of paleontological resources (intended to be 

preliminary to conducting an actual inventory).  The ultimate destination was an area 

named the Hiberdomes, where Thomas wanted to identify and count the bats known to 

winter there.   

 
RESULTS AND DISCUSSION 

 
Access to the various passages in Wilson Cave was made via an entrance pit (Figure 5-1).  

At the time of our trip (February 1999), the temperature was 0o C in the pit, where six live 

pipistrelles were hanging.  Remains of six taxa and bones of indeterminate bats were 

recorded at seven areas in Wilson Cave on the 1999 trip (Figure 5-2).  Colburn collected 
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samples of bone from Paleo Points 2, 3, 5, and 6; she later identified  samples at the 

Illinois State Museum laboratory in Springfield.   

 

 

 

 

 

 

 

 

 
 
 

        FIGURE 5-1.  Entrance to Wilson Cave. 
 

 

FIGURE 5-2.  Wilson Cave: Map of approximate distribution of vertebrate remains  
(base map cartography by Dave West of the Cave Research Foundation). 
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The vertebrate taxa that have been identified in various areas of Wilson cave are 

listed in Table 5-1.  On a March 17, 1997 CRF trip, Toomey, Fry, and Hendrickson took 

biological inventory in portions of the C, D, and W surveys.  Their observations in the W 

crawl, near W12, have been included as Data Point 8 (not shown on Figure 5-2).  At this 

location, they found woodrat debris, abundant bones of myotis, indeterminate bat, 

Microtus sp., Rana sp., and Terrapene sp. (Toomey 1997).  The floor is a rich brown 

organic mixture and is littered with plant materials that are in various stages of 

decomposition.  The debris has fallen from woodrat nests and larders above. 

 
TABLE 5-1.  Locations of vertebrate remains in Wilson Cave.  Numbers  
 refer to the assigned Paleo Data Point and letters in parentheses are 
 the CRF survey designation.  The W survey is included as Point 8. 

 

Taxon     1 
(C) 

2 
(A) 

3 
(D) 

4 
(D) 

5 
(D) 

6 
(D) 

7 
(L) 

8 
(W) 

Rana  sp.        x 
Serpentes   x      
Terrapene sp.        x 
Myotis lucifugus  x    x   
Myotis sodalis  x       
Myotis sp.  x      x 
Pipistrellus subflavus x        
Vespertilionidae x x x x x x x x 
         
Microtus sp.        x 
Neotoma floridana    x  x  x 
Procyon lotor     x    

 

 

On the 1999 trip, we investigated about 180 feet of the upper level C survey 

(Figure 5-3).  Steve Thomas recorded a temperature of 5.6o C and counted a single cluster 

of 65 Indiana bats circa station C9, a single gray bat about 10 feet from the cluster, and 

lone pipistrelles and big brown bats scattered throughout the passage.   
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FIGURE 5-3.  Entrance to the C survey. 

 

The floor of the C survey is lightly littered with bat bones, including a skull of 

Pipistrellus subflavus.  In addition, we could see 0.5-1 inch deep accumulation of bat 

bones in dime-sized drip holes in the floor.  

The A survey is a lower level narrow 

canyon that is about 88 feet long (Figure 5-4).  

Pipistrelles and big brown bats were hibernating 

in this area.  In a migrating shaft in the vicinity 

of A5, bat bones occur in a thin layer on the 

floor and are caught on ledges.  Bones have 

accumulated in small divots where water tends 

to pool.  Bat staining is present on the walls, 

and, near the passage terminus, staining is 

present on the ceiling (circa station A16).  
 

 

 
FIGURE 5-4.  The A survey.   

 

Figure 5-5 shows the bone samples that were collected from the floor of a shaft in the A 

survey (Point 2): a fragment of bone from large-sized bird, bat radii (left = 38.3 mm; 
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rights = 38.3 mm, 36.9 mm, and 1 broken), and 4 bat skulls.  Skull measurements are 

given in Table 5-2. 

 

 

 

 

 

 

 

 

 

 
         FIGURE 5-5.  Bones from Point 2 in Wilson Cave. 

 
 
TABLE 5-2.  Bat skulls recovered from Wilson Cave Paleo Point 2 in the A survey.   

   

Taxon  GLS CBL I-M3 M3-M3 IOB BB OD Sagittal crest 
Myotis lucifugus 14.7 13.9 6.3 6.0 4.3 7.4 5.3 no 
M. sodalis 14.4 13.8 6.7 5.7 3.7 6.9 5.0 yes 
M. sodalis   6.3 5.5 3.9   yes 
Myotis sp.   6.4 5.4 3.9   no 

 

In total, we traveled about 550 feet of passage in the 

D survey (Figure 5-6) and another 50 feet in the 

Hiberdomes.  We observed hibernating pipistrelles and big 

brown bats in the D passage.  Bat guano is dispersed 

throughout the passage and the walls exhibit bat staining.  

Several bones, encrusted with light gray calcium carbonate,  

 

 

 
FIGURE 5-6.  Entrance to D survey. 
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were collected from a small shaft at station D6 (temperature was 3.7o C).  The bones are 

indeterminate bat (left radius=37.4 mm, 38.0, 37.7 mm; right radius=36.0 mm; and the 

anterior half of a skull that is unidentifiable due to the mineral crust) and two mineral 

encrusted vertebrae of a colubrid-type snake.  Some bat bone and woodrat debris 

consisting of feces, nuts, and wood, cover the floor of a larger shaft at the base of an 

aluminum ladder (before the crawlway).  Near the entrance to the crawl (Figure 5-7), a 

piece of raccoon scat was collected; later examination showed that it contained no bone, 

but was full of fur.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
\ 
\ 
  FIGURE 5- 7.  Entrance to crawlway in D survey, near location of raccoon scat. 
 
 
In the crawlway segment of the D survey beyond the ladder (at least from D5 to D21), bat 

bones are abundant in the sediment.  The bone is best preserved in the protected areas 

that occur along the walls, under overhangs, and under rocks.  A M. lucifugus skull and 

woodrat feces were found along the crawlway.  However, skulls are not abundant or they 

are hard to detect.  Two bones collected at D16 are left radii (37.4 mm and 35.3 mm) of 

indeterminate bat. 

 In a small pit/room above the Hiberdomes (near the rigging point at L5 for the 

descent into the Hiberdomes) there are bat staining on wall prominences and lots of 

broken bat bones in the mud floor.  Steve Thomas descended into Hiberdomes (wet and 

8.7o C), where he counted 19 pipistrelles and an estimated 178 little brown bats.   









Mona Colburn -- Mammoth Cave Paleontological Inventory: Wilson Cave                                              176 

REFERENCES CITED 

 
Hall, John S.  1958.  Brief Progress Report signed and dated by Hall, March 12, 1958 -- 
regarding on work at Mammoth Cave during 1957.  On file at Mammoth Cave National 
Park 
 
Keefer, Scott D.  1971.  "Observations on bat colonies in Mammoth Cave National Park 
13, 14, 15 February 1971."  Report and letter dated April 28, 1971 to Edwin L. Rothfuss, 
Chief of IRM, Mammoth Cave National Park, 3 pages.  On file at Mammoth Cave 
National Park. 
 
Toomey, Rickard S. Toomey, III.  1997.  [CRF trip notes on biological inventory of 
portions of Wilson Cave on March 17, 1997.]  On file with the Cave Research 
Foundation. 
 



Mona Colburn – Mammoth Cave Paleontological Inventory: Dixon Cave                                              177 

CHAPTER 6 
Dixon Cave 
 
INTRODUCTION 
 

Dixon Cave is a 1,000-foot long section of trunk passage that is up to 40 feet wide 

and 65 feet high; its mouth is about 1500 feet from the Historic Entrance of main 

Mammoth Cave.  Today, Dixon stands alone, but in the past it was joined to Mammoth 

Cave, perhaps via Houchins’ Narrows.  At an unknown time in the past, collapse of the 

valley wall severed the connection near the top of the Historic Entrance stairs.  Little can 

be gleaned about how bats and Native Americans used Dixon in prehistoric times 

because 200 hundred years ago Dixon became what is likely the most disturbed cave in 

Mammoth Cave National Park.  Disturbance began in 1798 when Valentine Simons 

began mining nitrous dirt from Dixon and Mammoth.  In the effort to help meet the War 

of 1812’s demand for gunpowder, mining grew greatly in scope of production and in the 

amount of damage created.  Angelo George (1994:43) writes the following about the 

“herculean effort” in Dixon: "over 30,875 tons of breakdown rock was removed from the 

front half of the cave and stacked in the back half!  Part of the goal in Dixon Cave was to 

intercept the clay filled floor of the cave.  An objective that never occurred."  Nitrate-rich 

sediments were mined from anastomotic tubes in the walls, from under the breakdown on 

the floor, and from cracks in the walls of Dixon.  Mining evidence includes well-

trafficked ledges that were used to access higher wall levels, pick marks on the walls, and 

“working bays” (areas along the wall where breakdown was moved to expose a section of 

wall, creating large pits circa 10-40 feet across and 3 to 17 deep in the cave floor) 

(George n.d. p.6-7).  The floor is covered with uniform sized breakdown cobbles, the 

sloping sides of the so-called working bays are composed of these cobbles, the bays or 

quarried pits are separated by ridges of these cobbles; a well-traveled path atop the 

central-most ridge of piled breakdown and cobbles that winds down the middle of the 

passage is the only flat surface in the cave (other than the narrow, discontinuous ledges 

along the left and right walls).  George (1994:43) refers to the moving of more than 

30,875 tons of rock (that’s nearly 62 million pounds) as the miner’s “herculean effort.”  

Miners piled and stacked rock from the front half of the passage into the back half of the 
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cave, resulting in a 20-foot differential in floor heights, and creating a shoulder-width 

trough (called the “Miners Causeway” by Duane DePaepe [George n.d. p. 7]) that passes 

up the middle of the piled rock. 

 

METHODS AND RESULTS 
 

The Illinois State Museum Paleontological Inventory Project worked in Dixon in 

the summers of 2000 and 2001.  Fieldwork was always conducted in the summer months 

because Dixon is closed for bat hibernation from September to May.  Field methods 

followed those discussed in the Project Methods section.  Because Dixon Cave was so 

disturbed and rearranged, we did not expect to find extremely old deposits in situ.  In an 

effort to find them, every nook and cranny was searched.  Examples of the contexts in 

which remains were found are shown in Figures 6-1 through 6-4. 

 
    
 
 
 
 
 
 
 
 
            
 

FIGURE 6-1.  Flagging faunal remains at base of  
saltpeter mining spoil pile (photograph by Ann and Peter Bosted).  
                                                                                 

                FIGURE 6-2.  Under breakdown. 
 

FIGURE 6-3.  In a mining bay/pits.          FIGURE 6-4.  On ledges and in wall cracks and tubes. 
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The Paleontological Inventory Project recorded vertebrate faunal remains at 324 

data points.  Figure 6-5 shows the distribution of the data points throughout the passage.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
       
 
 
 
 
   
FIGURE 6-5. Map of Dixon Cave showing distribution of data points (red dots). 
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CHAPTER 13           
Paleontological investigations of several pits 
and small caves in Mammoth Cave National Park 
 

INTRODUCTION 

Another goal of the Paleontological Inventory Project was to investigate small caves in 

Mammoth Cave National Park that were thought to have high potential for housing old 

bat roosts or fossils of non-bat taxa.  Except for caves undergoing surveying and 

mapping, the so-called "lesser caves" (i.e., anything smaller than Mammoth Cave, itself) 

are explored infrequently.  In the past, explorers in the lesser caves usually did not note 

old bat roosts – an exception was Claude Hibbard, who, in the 1930s, made observations 

regarding live bats inhabiting various caves of the Park.  In an effort to learn if, and to 

what extent, bats utilized certain smaller caves, the Paleontological Inventory Project 

conducted small-scale inventories in 12 pits and small caves: Box Turtle, Dossey Domes, 

Florentine, Fort’s Funnel and a nearby sink, Haunted, Furlong #1, Little Jordan, Owl, 

Sturgeon, a pit in Wondering Woods, Palmer Cave (a.k.a. White Cave Trail Cave), and 

White Cave.   

 

Box Turtle Cave 

Colburn, Toomey, and Olson investigated Box Turtle Cave in May 2000.  The cave, 

located in a hillside, is aptly named because the carapaces and or limb bones of three or 

four different individuals were encountered.  Three were within the first 20 feet of the 

entrance and another was in the low crawlway beyond.  All were from Terrapene 

carolina, the eastern box turtle.  Also found were raccoon (Procyon lotor) limb elements 

and a dentary near the entrance, and two mouse carcasses in the crawl.  Most likely the 

remains are recent as two of the turtle carapaces had dermal scutes, and the mice still had 

tissue.  The entire cave seems to consist of low clearance tube. 

 

Dossey Domes 

Dossey Domes is located across the Green River from Mammoth Cave.  In the 19th 

century, Dossey used to be a tourist cave, which was reached by taking a ferry ride across 
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