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Send items for the calendar to davebunnell@
comcast.net at least 4 weeks before desired month of 
publication (e.g., by April 1 for the May issue). 

October 7-10th, 2021—(Columbus Day 
weekend). The TAG Fall Cave-In, hosted by the 
Dogwood City Grotto, is an annual celebration of 
Caves, Caving, and Community, with 43 events 
in the last 44 years. After a year of Hindsight 
in 2020, where we all watched the world shut 
down and practiced social distancing during the 
COVID-19 pandemic, we are pleased to invite you 
to join us. Funds from the Cave-In registration are 
returned to the caving community through grants 
for cave research, conservation, exploration, 
and acquisitions, as well as rescue and training. 
Pre-registration opens July 4th at https://register.
tagfallcavein.org/ and we’re looking forward to 
seeing you there. Let’s Go Caving!
November 1-5, 2021—2021 National Cave and 
Karst Management Symposium  (NCKMS 2021) 
will be held in San Marcos, TX  Featuring Dale 
Pate, to speak at the banquet!  Field trips to local 
caves and special access to local show caves!  
Glass-bottom boat tour of local spring!  T-shirt!  
Online pre-registration is open.  Reserve your 
hotel room for reduced rates. More details at 
https://symposium2021.nckms.org/
November 6, 2021—NSS Regular Board 
Meeting at 9AM CDT, held via Zoom. The meeting 
will be open to all members. A zoom link will be 
added to the NSS web page before the meeting.
December 29-30, 2021—NSS Conservation 
Expo 2021 will be held at the NSS Headquarters 
and Conference Center, Huntsville, AL Open to 
the public. Purpose; to provide engaging “Leave 
No Trace” classes and cave simulation with focus 
on underprivileged children. See https://members.
caves.org/event/nssconservationexpo2021
December 31, 2021—Bat Ball 2021 will be 
held at the NSS Headquarters and Conference 
Center, Huntsville, AL. A festive New Year’s Event 
for NSS members and their guests. See https://
members.caves.org/event/BatBall2021 for more 
information and updates.
January 31-February 6, 2022—The Hawaii 
Grotto will be hosting Hawaii Cave Week. You 
know it’s gonna be cold where you are, so come 
bask in some Hawaiian lava caves, take part in 
removing invasive plant/tree species, and learn 
how to sketch a cave. The annual grotto meeting 
is scheduled for Saturday, February 5th, and will 
be held at Ka’u Cave Farm on Hawaii Island. 
Membership to the Hawaii Grotto is included with 
your NSS Membership. For more information, or 
if you would like to join the Hawaii Grotto, please 
email Kim Fedrick at kfdrck@gmail.com. You can 
also find us on Facebook.

NSS Officers Sought 
As required by NSS board acts, the 

Executive Search Committee is adver-
tising for candidates to run for NSS 
President and Secretary/Treasurer. If you 
are interested in running or can suggest 
a good candidate, please send a note to 
the committee at execsearch@caves.org 
or call the chair at 410-792-0742 in the 
eastern time zone.

Rimstone lilypads on a pool in Second Discovery, Perkins Cave. This pristine pool is in one of 
many areas that has been protected by gating and cave management since the cave’s acquistion 
by John Wilson, who is now donatiing the cave to the NSS. Photo by John Wilson.

mailto:kfdrck@gmail.com
mailto:execsearch@caves.org
mailto:davebunnell@comcast.net
mailto:davebunnell@comcast.net
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Front cover: 
Mary Wilson in the Forest Trail, Perkins Cave, Virginia. This property is a new 
addition to the NSS Cave Preserves, donated by Mary and John Wilson, who also 
took the photo.

Back cover:
Right: Bill James is standing next to “First Discovery Pool” in Perkins Cave. One 
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took the photo and provides a general overall understanding of cave insect life in 
caves in her in-depth look at Arizona Cave insects. Carios yumatensis or the bat 
tick is an argasid tick that feeds on bats.

Bottom: Terri Brown and Lauren McCoy by the White Mountain in “First Discovery,” 
Perkins Cave. Photo by John Wilson.
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This article about is about the Perkins 
Cave and property donation from John and 
Mary Wilson, which has created the newest, 
largest, and longest cave owned by the NSS. 
The story is intended to help the members 
know and appreciate this gift preserve.

The Perkins Cave Preserve (PCP) is 
significant in terms of the length of the cave, 
and the overall acreage compared to other 
NSS holdings, and its aesthetic value, which 
alone surely exceeds that of any other NSS 
property.

It’s hoped that this article helps ensure 
that NSS members understand the ratio-
nale behind the PCP Memorandum Of 
Understanding (MOU) that was formulated.

Brief history of property ownership
Shortly after the Civil War, the Perkins 

family came to Hayters Gap and established 
their farm on the side of Brumley Mountain 
in Washington County, Virginia. The cave 
property remained in the Perkins family for 
more than the next 100 years.

The Perkins’ persevered for many 
decades, farming just one level beyond the 
point of subsistence and generating cash 
from their tobacco crop. The last Perkins to 
live on the farm, Mary Perkins, said in her 
final years that she did not want to be buried 
on this “God-forsaken mountain.”

Her resting place is marked with the 
largest tombstone in the family cemetery, 
which lies only 100 feet from the main cave 
entrance on the 135.73-acre preserve. It 
appears that her wishes were ignored.

Brief history of the first mapping 
and exploration

The gated main entrance is in a small 
sinkhole. Beyond that is a complex maze of 
more than 10 miles of passage. Low crawls 
typify the cave, some notable ones being the 
800-foot crawl, the 200-foot crawl, and the 
Tornpeter tube.

The lateral extent of the mapped 
passage is about 2,200 feet. The cave has 
several levels, with the vertical dimension 
being almost 300 feet. The signature features 
of Perkins Cave include the Reflecting Pool, 
the Coffin, and the exceptionally numerous 
small calcite formations that cover the walls, 
ceiling, and floor in many passages.

In his Descriptions of Virginia Caves, 
John Holsinger wrote: “Development is 
strongly joint-controlled, with the passages 
trending along sets of major strike-oriented 
joints that trend NNE and SSW with consid-
erable modification by sets of subordinate 
cross joints. The cave is developed in 

Donation of Perkins Cave to the NSS
John M. Wilson, NSS 13112RL, OS, FE

Tonoloway Formation, which dips at a low 
angle to the SE.”

Perkins Cave has been known for a long 
time to locals and was sometimes referred 
to as “Killer Cave” by organized cavers who 
discovered and mapped it from 1968 to 
1972. The known cave grew from approxi-
mately 1000 feet to about 10 miles by 1972.

In the “Ballad of Killer Cave,” Tom 
Roehr captured in poetry part of the history 
of the original mapping.

Considering its late discovery, the long 
crawls, and complicated mazes, it was obvi-
ous that this very beautiful and sensitive cave 
needed protection from local vandals and 
speleothem miners.

The Historic section, which includes 
several thousand feet of passage around 
the main entrance, had received moderate 
vandalism before installation of the main 
entrance gate.

Footprints near a small area known as 
the Poplar Tree Entrance indicated it may 
have been passable at one time, but no 
person had been documented using it until 
1987. A bat colony appeared to have used 
the entrance many years earlier, evidenced 
by old guano piles.

If anyone had ever been in that part of 
the cave, it would not have been through 
the route currently used. In 1987, the 
Appalachian Cave Conservancy opened 
this second Poplar Tree Entrance to the 
cave, which today also is gated like the main 
entrance.

Intermediate ownership
Around 1973, three caver brothers (the 

Chamberlains), hoping to preserve the cave, 
bought the property with plans to control 
access. Unfortunately, these plans never 
worked out and financial problems led to the 
Farm Credit Association foreclosing in 1977.

Wilson Acquisition of the Perkins 
Property

  During this time, I had put an ad in 
the NSS News stating that I wanted to buy 
a significant cave for conservation, educa-
tion, and scientific purposes. Don Davidson 
knew about the foreclosure and contacted 
me about an upcoming auction taking place 
in Abingdon, Virginia. The FCA had tried to 
auction the property previously but did not 
receive a bid to cover the loan.

I advised the agent that I would pay their 
prices. He was so delighted in having a buyer 
that he told the auctioneer to adjust the bid 
steps to come precisely to their cost.

Unfortunately, I did not have enough 
money to cover my bid, so the  FCA arranged 
for a small loan to cover the difference. I 
purchased the property from the trustees in 
1977, established permanent management, 
and formed the Perkins Cave Conservation 
and Management Society (PerCCAMS), now 
called the Appalachian Cave Conservancy, 
shortly after that.

I later added an adjacent approxi-
mately12-acre tract, and a subsequent survey 
redrew the property into two lots separated 
by Route 80.

Founding of PerCCAMS (now ACC)
The Perkins Cave Conservation and 

Management Society, now known as the 
ACC, was founded on February 4, 1978, 
with approximately 20 members.

The ACC has chosen a labor-intensive 
system of cave management. A gate on the 
main entrance has reduced the amount of 
traffic into the cave and the rate of deterio-
ration. The determination of the group to 
effectively manage the cave may have led to 
some new approaches to cave management.

Rather than take the earlier policy that 
cave gates deliberately have a weak link so 
that a forced entry does minimal damage to 
the gate, ACC has escalated the quality of 
the gate as necessary. It used construction, 
legal, promotional, and economical means to 
prevent break-ins. Unfortunately, unknown 
vandal(s) breached each gate once, and we 
then located and strengthened as necessary 
the weak areas of both gates.

Soon after, a new gate was constructed 
at the main entrance to bring it up to contem-
porary standards.

The current ACC cave management 
plan requires trip leaders to know how to 
avoid protected areas and to comply with 
guidelines that require:

1. Knowledgeable ACC members must 
assist non-members on all Perkins Cave trips.

2. Trips into the cave must be for 
acceptable purposes.

3. Records of all cave trips must be kept 
in a cave register and on trip report forms.

A Board of Directors manages the ACC, 
with active input from the membership (see 
www.acave.us for a current list of Board 
members).

This group has done most of the things 
necessary to manage the cave effectively, 
such as: obtaining working control of the 
cave, establishing goals and purposes, and 
developing the methodology for carrying 
out these goals.
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The efforts of the ACC indicate that a 
group of cavers working with a cave owner 
who is very much interested in protecting and 
managing his cave can be very effective in 
accomplishing desired goals. Unfortunately, 
there are not enough resources among 
cavers to do this for every significant cave.

History of ACC Perkins Cave 
management

One early project was the unusual 
deep hole and fiberglass construction of the 
“Wilson John,” made famous by Dave Foster 
on his music LP album “Nylon Highway.” 
The structure has a roof covering the atrium 
and privy. It had electricity until an arsonist 
burned down the main house—which was a 
total loss—where the circuit box was located.

The traditional-style farm entrance gate 
on Route 80 was damaged and breached 
several times. We replaced it with a practi-
cal and substantial angle-steel gate. There 
is an ongoing project to improve the “barn 
field house.”

The walls were diagonal-nailed rough 
boards with Saltville-manufactured drywall 
attached to the inside and wood siding on 
the outside. The walls were about an inch-
and-a-half thick.

The Perkins family built the house, being 
resourceful and using whatever materials 
were available.

Over the years, we have made consider-
able improvements such as installing running 
water, a shower, upgraded electricity, and 
a decent wood stove. We insulated several 
rooms and added angle steel to support the 
two upstairs rooms that were sagging.

We have been improving the tobacco 
barn following a 1988 house fire. Over 
the next 25 years, the new fieldhouse, 
which is part of the barn, has had a series 
of improvements, including electricity, 
improved security, a concrete floor, and 
insulated walls and ceiling. A new roof was 
installed over the south end of the building.

The main cave entrance had an incom-
plete cave gate, and finishing it took a high 
priority. Two additional phases brought it to 
current standards. Another project success-
fully gated the Poplar Tree Entrance to the 
cave. Several years later, this gate became 
stuck in the locked position.

Over the years, the ACC added climb-
ing aids, ladders, and handlines primarily for 
safety and conservation purposes. Stepping 
stones have been placed in several places 
to keep cavers out of the mud puddles and 
pools. These modifications reduced the 
amount of mud getting on calcite formations.

More than 1,000 feet of cord has been 
placed alongside trails to mark the paths to 
avoid obscure formations. The “toothpaste 
crawl” was dug and covered with a tarp to 
keep the cavers from doing a belly crawl 
through gloppy mud.

ACC Founders who stayed and 
worked

I had considerable help from four cavers 
who were part of the founders and who 
stayed active in the ACC organization until 
their recent passings.

They included Charlie Rice, who died 
September 9, 2008; Anthony H. “Tony” 
McGee, 18125RL, FE, who died July 16, 
2012; Roy D. Powers, Jr., 16884RE, who 
died March 29, 2015; and Joel Stevenson, 
14246RL, OS, FE, who died July 16, 2020.

The ACC Donat ion Commit tee 
members are Janet Manning, Jason Lachniet, 
Ellen Hofler, and Steve and Jeannie Bailey. 
Hundreds of other cavers have helped the 
conservancy over the last 43 years. See the 
website for more information.

The ACC has managed Perkins Cave 
since 1978 and has provided excellent 
conservation. It should continue in that role 
indefinitely. It’s my hope and intention that 
the combined effort of the NSS and ACC 
will strengthen both organizations.

Over time, any organization can go 
through periods of strength and weakness. 
If either organization experiences difficulties 
in the ownership and management of the 
Perkins Preserve, the other organization 
should be able to help that organization 
overcome their challenges.

Summary of the two Wilson tracts 
donated to the NSS

Tract One is 55.08 acres. A sinking 
stream borders the west side. An approxi-
mately 18-acre hayfield runs along the lower 
crest of the hill, and the rest is a forest.

The tract includes a large tobacco barn 
and the field house. The north end of the 
building needs roof repairs. A small tobacco 
barn lies next to the main cave entrance.

It includes the “Wilson John,” which 
Dave Foster popularized on his Nylon 
Highway recording, and a hand-dug well 
about 25-feet-deep. A fence exists along the 
east and west sides.

Tract Two comprises 80.65 acres, 
which is steeply-sloping mountainside land 
with several cliffs and an old logging road. 
Timber was last logged there about 1975.

A sinking stream borders the tract on 
the east side and eventually sinks along the 
upper section of Tract One.

Value
The county values the two lots at 

$220,500. The structures and improve-
ments could roughly be valued at $20,000.

The cave is difficult to value, however 
it’s estimated that a motivated caver would 
add at least $60,000 to the purchase price 
if the property were on the open market.

The total value of the donation is 
estimated to be $300,500. In addition, the 
Wilsons have hired a licensed appraiser to 
provide a legal value of the preserve.

The Wilsons have offered two matching 
grants totaling $6,000 for the repair of the 
field house barn and Poplar Tree entrance 
gate.

More information on the New NSS 
Perkins Preserve 

Here is a list of future links to all aspects 
of the Perkins Cave Preserve. BOG manual 
links to PCP documents will be found at 
https://caves.org/nss-business/Previous_
BOG_Manuals.shtml, which will include the 
donation agreement documenting the terms 
of the Perkins Preserve to the NSS.

It also will include the NSS/ACC 
Memorandum Of Understanding detailing 
the management authority granted to the 
Appalachian Cave Conservancy regarding 
management of the PCP.

Future Perkins Preserve links
We plan to complete the PCP docu-

mentation and donation information, which 
eventually will be available on the NSS 
website at https://caves.org/preserves/
perkins/perkins.shtml.

It also will include a Perkins Cave Map 
by Tom Roehr, the PCP land map, PCP use 
permits, the PCP management plan, the 
history and founding of the Perkins land and 
cave management activities, a copy of this 
NSS News article, PCP photos, the PCP 
property description, a PCP inventory table 
2021, and a PCP appraiser letter 2021.

Other  l inks  are  ava i lab le  now: 
Appalachian Cave Conservancy Website 
(www.acave.us), Washington County tax 
file on the preserve and the preserve map 
(https://egov.washcova.com/applications), 
and RealEstate_Lookup/default.aspx or 
https://www.washcova.com/treasurer. 
Enter the last name in the appropriate box. 
It is Wilson until the county updates its file.

As previously mentioned, the parcel 
numbers for the tax file public record in the 
Washington County database are: 022-4-1 
and 010-A-8.
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Mary Wilson and I legally owned the 
Perkins Cave and land for about 45 years; 
however, rather than “owner) a better 
description for people who uphold ethi-
cal land management is the “temporary 
guardians.” We have moved to Hawaii and 
can no longer serve in this capacity. We 
wanted the property forever protected. 
After considerable thought, we determined 
we would accomplish our goal by giving the 
National Speleological Society legal title and 
giving management to the Appalachian Cave 
Conservancy, which has forty-four years of 
experience managing this preserve. The 
strengths of both organizations will comple-
ment each other. 

Most of the photos are mine except as 
noted.  A company specializing in digital 
conversions transferred most of the 35 
mm slides to electronic format. The images 
displayed represent a small portion of 
the cave. By showing photos of the most 
aesthetic parts of the cave in this issue of 

Perkins Preserve Photo Gallery
 John M. Wilson

the NSS News, we intend to provide the 
members a good understanding of the cave’s 
value from the start of their ownership. We 
took some of these photos as long as forty 
years ago with rudimentary photography 
equipment, and some might describe my 
skills the same way. I apologize that some of 
my Perkins Cave images are little more than 
snapshots; however, it was what I had avail-
able, and I never imagined these shots would 
be part of a photo article in the NSS News.

Perkins Cave is a caver’s cave with 
many crawls and other challenges to the 
inexperienced person. In addition, due to the 
proximity of the formations to caving paths 
with muddy sections and vertical exposure, 
everyone in the cave should take extreme 
care to avoid damage to the cave. For the 
same reason, it is not suitable for large 
groups, the general public, and even heavy 
caver traffic over more extended periods. 
The story of Perkins Cave published in this 
issue of the NSS News is mostly my story; 

however, many others have tales to tell, and 
I hope they will do so.

The plan is to eventually post many 
more photos on the NSS Nature preserve 
website for The Perkins Cave Preserve 
at https://caves.org/preserves/perkins/
perkins.shtml.

Therefore, we think the vast majority of 
cavers will experience Perkins Cave through 
the lens of cave photographers and writ-
ers; however, the rules will allow cavers to 
arrange a visit to the cave by following the 
management protocols. Please note that as 
of 1 September 2021, I will not have a vote 
on the management plan or caving use rules; 
the specific guidelines will be up to the NSS 
and ACC.

Chip wanted to jazz up the image with superfluous locks and chains. 
Modifications to the gate shown now make it bat-friendly.  A Chip 
Clark photo of John Wilson.

The hand-dug well next to the old house 
was dug to about 26 feet and then lined 
with hand-laid fieldstone.

The grave marker for Tom and Mary Perkins 
near the cave entrance

Mary Wilson in the old farmhouse window with improvements a year 
before an arsonist burned the house

Rimstone in the 
First Discovery
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Historic Section

Some old names burnt on the wall

Bill James observing the names written on the wallBill James inspects vandalism in the Historic Section.

Mary Wilson in the Historic Section

Humming Room

Mary holding conservation sign. (Photos of 
John and Mary by Chip Clark).)

John Wilson with conservation signs and 
cave register.  In The Humming Room, which 
is near the Register Room, one can hum 
and create reverberations. With the best 
frequencies and locations, one can feel a 
cave song. The singer or hummer must be in 
a specific area, no larger than 15 square feet; 
however, the listening area is much larger. 
This reverberation phenomenon appears 
controlled by two things: the shape of the area 
above the sound and the size and shape of the 
room. The harmonic hums sound pleasant, 
and I suspect singing might enhance some 
vocalists and songs. 

One of the many short climbs in Perkins cave, 
which now has a climbing aid
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The ACC Board many 
years ago: 
From left  to r ight 
Tony McGee,  Joel 
S t e v e n s o n ,  G a r y 
F i e l d e n ,  J o h n 
Mathews, Stu Syms, 
We s  C o m b s ,  B i l l 
James, Mary Wilson, 
Don Feathers, and 
Ellen Hofler,  most 
of  the ACC board 
members about ten 
years ago. The current 
ACC board is listed at 
www.acave.us.

Equipment displayed after a Perkins Cave 
trip demonstrated the extent of the mud that 
grabbed hold of cavers. Recent modifications 
have reduced the mud on the caver problem.

Caver in the Pole Room

There are several large guano piles in Perkins 
Cave, which are indications of a significant 
bat colony at one time. In addition, the 
helictite passage has thousands of bat bones 
stuck to the formations.  I speculate that many 
years ago, humans dumped fieldstone in a 
natural cave entrance near the present Poplar 
Tree entrance.

Mary Wilson and an unidentified caver cross 
the Ledge several years before the installation 
of a handline there.

Cavers crossing the Ledge using the hand 
line

Bill James and Don 
Feathers move rocks 
and mud to create 
a path across the 
Toothpaste Crawl. 
On a later trip, they 
installed a tarp on 
the trail that helped 
reduce the amount of 
mud clinging to cavers 
and thus, less mud 
accidentally falling on 
formations.
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Helictite Passage

First Discovery

Helictite Passage above, and four from the 
First Discovery, an area named because it so 
impressed the cavers who found it.

Most cavers do not use this low passage 
near the Forest Trail due to the density of 
formations and the risk of damage to the cave.
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The reflection pool in First Discovery, considered by many as the signature image of Perkins cave

Helictites and straws on the Forest Trail

Below and left, helitctites in the forest Trail 
Connections (both by Pete Kirchner)

Above two images: First Discovery
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Forest Trail

Forest Trail Connections

Above: Spathites (Peter & Ann Bosted)
Right: Column in the making (Chip Clark)
Left: Fallen speleothems

Bill James behind a soda straw wall

Stepping stones to keep feet dry (Peter & 
Ann Bosted)

Below three images: Forest Trail area
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Second Discovery

First Survey 1968-1973
Much thanks to Jason Lachniet for providing this old map. He and others are currently conducting the resurvey efforts in the cave.

Left: Mary Wilson by the lilypad pool, another 
portion of which is shown above.
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Ghost Town
The name Ghost Town was bestowed for apparent reasons, well before the more famous Ghost Town in Lechuguilla Cave in New Mexico.

Bill James in Ghost Town (Peter and Anne Bosted Photo)

Left: Stephanie Cookenour looks at backside of Ghost Town (Peter 
& Anne Bosted photo).
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Antlers

These large helictites occur in 
an obscure, narrow passage
(Pete Kirchner photo).

Antler with scale (Pete Kirchner)

Draperies near the Coffin formation

Small but thick antler helictites
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A rectangular form draped with a calcite shroud gives a solemn appearance in a low ceiling 
room bordered with flowstone. (Pete Kirchner photo).

The H Stone marks the beginning of the 1400 
foot walk and the 800-foot crawl leading to 
another six miles of cave. Unfortunately, no 
photos are available of the cave past the far 
end of the 800-foot crawl.

Mary Wilson in the 800-foot sand crawl

Jeannie Bailey and Ellen Hofler at the 
Poplar Tree Entrance (Steve Bailey photo).  
Below, Roy Powers welding the Poplar gate.

Roy Powers, followed by Dave Foster, crawling out of the alternate 
route to First Discovery

Left and above: Placing stepping-stones 
along the muddy main route to 95% of Perkins 
cave,  to keep cavers clean to prevent damage 
to the cave’s calcite deposits.
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The Prehistoric Footprints Of Wolf River Cave
Ray Maslak

4,500 years ago is hard for me to wrap 
my head around: the Great Pyramid of Giza 
was soon going to be built, the ancient Greek 
and Roman civilizations didn’texist yet and 
the Mayan civilization was just beginning. 

Around this time in the Late Archaic 
period, a group of nine Native American 
explorers (one even suspected to be an 
adolescent) entered Wolf River Cave in 
what is now Fentress County, Tennessee, 
with bundles of river cane torches in hand, 
setting out to explore its dark zone passages. 
Native American visitation to caves has been 
well documented and is evidenced by river 
cane torch (stoke) marks on the walls of 
cave passages, freshwater gastropod shells, 
pictographs and petroglyphs, to a lesser 
extent chert and gypsum mining, and even 
ceremonial or mortuary use.

Despite there being no evidence of 
mining or ceremonial use, Wolf River Cave 
is special. Deep within is a passage called 
Aborigine Avenue, where 274 relatively 
complete footprints have remained relatively 
intact and preserved over the millennia. In 
1976, cavers found these footprints and 
reported them to Patty Jo Watson, who stud-
ied and documented the imprints with caver 
support from members of the Cave Research 
Foundation (CRF) and National Speleological 
Society (NSS), as well as anthropology and 
archaeology students from Washington 
University (St. Louis). This paper is available 
online at the SCCi Web site: https://savey-
ourcaves.org/learn/research.html 

Protecting Wolf River Cave
Fast forward to 2002. The cave and 

surrounding property, all part of a family 
farm, was sold at auction and purchased 
by the Southeastern Cave Conservancy 
(SCCi) in partnership with The Nature 

Conservancy, Tennessee Chapter (TNC), 
and Bat Conservation International (BCI).

Today, SCCi sustainably manages Wolf 
River Cave in line with their three main 
points of focus: conservation of its vulner-
able species and archaeological artifacts; 
education; and its steadfast commitment to 
recreational access for people interested in 
this unique and fascinating adventure.

In 2018 we had the opportunity to 
visit Aborigine Avenue as part of a Veterans 
Adventure Group trip that was approved by 
Ray Knott (Executive Director of SCCi) and 
the Board of Directors. As stated above, 
education and recreation are main areas 
of focus for SCCi and while they work to 
conserve cave resources, they also believe 
that caves should be used in educational 
outreach and should be experienced by visi-
tors for generations to come. Clearly, it is 
a difficult balance, and SCCi agreed to the 
creation of a blog post and new photos to 
highlight their archaeological conservation 
efforts.

Wolf River Footprints
Of all of the cave trips I have been on, 

this trip was my favorite. I am fascinated with 
the archaeological aspects of caving, and I 
am in awe that these footprints still exist 
after so many millennia ... imprints made 
by people who clearly did not have modern 
equipment like boots, knee pads, and LED 
headlamps!   

I reached out to Ken Pasternack to see 
if he would be willing to lead our trip. After 
getting the green light from Ray Knott, we 
set our entry for August 1, 2020.

Wolf River Cave is approximately 2 
hours and 15 minutes from Murfreesboro. 
Arriving slightly ahead of schedule we had a 
few moments to gear up before Ken arrived. 

Ken pulled up right on time, and after initial 
greetings led us over the metal guardrail on 
the bridge just past Wolf River Cave and 
down the semi-worn trail to its entrance. The 
water in the Wolf River was not high despite 
days of rain. After initial fumbling with the 
clunky lock on the enormous cave gate, we 
each slid through and into the first watery 
passage. Before proceeding Ken made 
everyone aware of the key around his neck 
and secured another in a magnetic box to the 
gate so that in the event of an emergency, 
we would be able to exit the cave and seek 
assistance.

Exiting the water and going uphill to 
the right I was sad to see that the beaver 
friend we had seen last time was not there 
to greet us. Moving along he pointed out the 
prehistoric hearth used by Native Americans 
and then made our way along several stream 
crossings. During this process we found what 
appeared to be a spool of kite string that 
must have been left by a previous visitor. As 
we proceeded on our journey, we traced it 
with the intention of removing it on our way 
out of the cave. Leave No Trace!

On the way we moved past a data collec-
tion device from a scientific study monitoring 
temperatures and perhaps humidity levels 
within the cave and Ken pointed out a great 
example of a coral fossil in the cave wall. 
Moving past a large section of flowstone it 
wasn’t long before we encountered one of 
the first examples of cane torch stoke marks 
left by Native American’s exploring these 
very same passages. Continuing on our way 
Ken pointed out a section on the ceiling that 
is a good landmark in that it looks like the 
face of an Easter Island statue and then an 
impressive dome shortly after. The moisture 
level was far greater than my previous visit 
as we could hardly see the top of the dome. 
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Entrance area in 1981, pre-gate, A cloud sometimes forms in the 
entrance. Native Americans would have used this entrance as well.

Area with multiple yet less well defined footprints.
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Further still Ken took a moment to point 
out a great example of anastomosis. Not 
long after we reached the Towering Inferno, 
a extensive climb up breakdown in a large 
dome that gets its name from the appear-
ance of smoke, though actually  water vapor 
condensing from air moving up towards 
the dome after passing by the cool stream 
water running below. Also, as you climb the 
temperature quickly rises and it feels signifi-
cantly hotter. Reaching a resting point 2/3 of 
the way up, we could hear the loud and high 
pitch noise of a large number of gray bats 
roosting. From here, we climbed on a large 
diagonally slanted piece of breakdown and 
proceeded to have each child in our party use 
my knee and a handline to climb up another 
slab that leads to The Only Crawl (lies!). After 
that crawl we made our way down a slope 
and to the camp and register. Here it was 
time for a snack and water break. We took 
a few additional minutes looking up our last 
trip in the register and took the opportunity 
to add this trip before proceeding.

Knowing that we were close to our desti-
nation we took a moment to look at a section 
of wall that had some great examples of 
gypsum flowers and selenite needles. Moving 
beyond, we made our way up a decent climb 
and then onto the breakdown field that leads 
to what I call the Blue Hole (no official name 
on the map), a waterfall that drops into a 
pool of water 60 feet below. At the blue hole 
you can still see a section of what appears to 
be carpet, likely shag that was once used to 
protect rope as a caver lowered themselves 
down to explore the area at the base of the 
falls, speaking to the time period which that 
likely occurred.

From the Blue Hole it wasn’t far to the 
roped off entrance to Aborigine Avenue 
where we took the opportunity to explain 
to the kids the importance of the area which 
we were entering and why they needed to 
be exceptionally careful not to disturb its 
contents. Moving along into the passage we 
made our way up and down several slopes 
and climbs admiring the various formations 
along the way and weaved along several 
twists in the passage before reaching an 
area circled by plastic tape and rocks with a 
significant amount of charred torch remains 
where Ken suspected that Native American 

explorers set an entire bundle down, letting 
it burn and light the area. Perhaps it was a 
rest stop?

He also pointed out an area that had 
stoke marks above a ledge with fragments of 
burnt cane torch below. Now, I’m not sure 
exactly which cane fragments in this passage 
were the ones that were radiocarbon dated 
or if they were taken in their entirety, but 
according to the paper by Patty Jo Watson, 
the Native Americans who explored this 
section did so approximately 4,500 - 5,000 
years ago. Further along Ken was entertained 
and pointed out carbide writing on the floor 
that said “LOOK UP” and upon doing so 
you could see a large blackened spot on the 
ceiling where the Native Americans stoked 
their torches.

Soon after we reached several taped-off 
areas where footprints became evident. Each 
included a small tag with a number where 
Patty Jo and her team meticulously studied, 
measured, and documented each footprint, 
including one that appears to be an adoles-
cent due to its size.

By just about any standard, Aborigine 
Avenue can be described as borehole passage 
and would be worth visiting even if not for 
the archaeological remnants. It has dips, 
twists and turns as well as beautiful stalag-
mites and stalagmites and various examples 
of drapery, along with two fairly deep pits  
requiring crawling along a ledge on their side 
to move beyond. Coming across one section, 
there is an area of footprints taped off and 
just past a lip that you crawl to the right of, 
that is what I feel is the most intact footprint; 
tag number 43 is set fairly deep in the dirt 
and the entire impression including that of 
each toe can be seen. According to Patty 
Jo’s documentation it is 24 cm in length, 
putting it at roughly a 7 1/2 - 8 modern 
shoe size. Laying on the crawlway I took the 
opportunity to snap another photo and take 

video of this footprint and those surround-
ing it specifically before moving towards the 
last section of footprints at the end of the 
passage. The last section of footprints that 
are taped off isn’t the actual end of the cave 
passage itself. It extends for several more 
hundred feet but on inspection cavers did 
not identify any additional footprints. The 
Native Americans 4,500 years ago must 
have reached this point and decided not 
to proceed through the additional crawling 
passage beyond. It is known from Patty Jo’s 
study that the group of 9 entered this passage 
at two separate times, either during the same 
trip or at another time. 

I t ’ s  important  to note that  the 
Southeastern Cave Conservancy (SCCi) 
works to manage and protect not just the 
cave ecosystem and environment, and the 
archaeological artifacts, but paleontologi-
cal resources as well in the form of many 
examples of Pleistocene Jaguar footprints 
in several areas of the cave. In two different 
instances between 10,000 and 35,000 years 
ago jaguars (Panthera onca) entered the cave 
and died while searching for an exit. The 
prints of their paws are well preserved, which 
I had the opportunity to see an example of 
on the previous trip and would love to make 
a future trip to see more of. From Aborigine 
Avenue it took us approximately 1 1/2 - 2 
hours to exit the cave. Along the way we 
removed the kite string trail that had been 
left by previous visitors. A special thanks to 
Ken Pasternack for leading this trip along 
with Ray Knott and the Southeastern Cave 
Conservancy (SCCi) for making this trip 
possible and being willing to have video taken 
to share and help document the incredible 
work they do and help educate the public 
regarding the fascinating contents of Wolf 
River Cave.

I have a short video of the trip here: 
https://vm.tiktok.com/ZMdoAeu2F/
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In Plato’s Allegory of the Cave, Socrates 
describes a world where the only perceived 
objects are shadows on the wall of a cave. 
The shadows are believed to be the actual 
objects by the people in the cave; they cannot 
even begin to imagine the reality behind 
these shadows. Although this allegory of the 
cave was written approximately 2,400 years 
ago, it still has some relevance today, at least 
from the perspective of a biologist. Every 
creature is restricted in its ability to “know” 
the world; everything that we experience 
passes first through the filter of our sensory 
structures, and then through the processing 
of our central nervous system before it is 
actually perceived. Humans have evolved 
impressive visual and auditory sensory 
structures, with correspondingly large areas 
of our brains dedicated to processing inputs 
from our eyes and our ears. Therefore, how 
can we even begin to understand living in the 
world of a real cave, where life exists with 
little or no light or sound? 

Examining cave inhabitants from south-
ern Arizona can give us some clues regarding 
this puzzle. We can divide cave inhabitants 
into three basic groups: troglobites (also 
known as troglobionts), troglophiles, and 
trogloxenes. 

By definition, a troglobite is an obligate 
cave-dwelling terrestrial animal, living its 
entire life cycle in a cave. The underground 
aquatic version of a troglobite is referred to 
as a stygobite or a stygobiont. In contrast 
to the obligate cave dweller, a troglophile 
might survive in or outside of a cave; some 
individuals might be found in a cave, but 
other individuals from the same species are 
found as epigean (surface) inhabitants, and 
gene flow can still occur between the surface 
individuals and the underground individuals. 
And finally, a trogloxene spends part of 
its life in a cave, but part of its life cycle is 
spent outside of caves. Good examples of 
trogloxenes from southern Arizona are bats 
and wood rats. 

These definitions seem very simple, 
but they can be tricky. For example, in 
southern Arizona we have several species 
of tiny, 3-millimeter-long orange harvest-
men in the genus Sitalcina. One particular 
species, Sitalcina peacheyi, is found in a 
cave at 3,300 feet elevation in the foot-
hills of the Rincon Mountains. Inside the 
cave, the temperature is a constant 75 
degrees Fahrenheit, and humidity is high, 
despite being a “dry” cave. In contrast, the 
environment immediately outside of the 
cave is classic desert foothills, with cacti 
such as saguaros, prickly pears and chollas 
mixed with mesquite, palo verde trees and 

Life below the Desert: Southern Arizona Cave Fauna
text and photos by Jillian Cowles

acacias. Total rainfall at this elevation aver-
ages about ten inches per year, although 
in drought years it can be much less than 
that. Temperatures during June, July, and 
August frequently exceed 105 degrees 
Fahrenheit, and relative humidity can be in 
the single digits. Consequently, this delicate 
little harvestman cannot survive outside of 
the cave at this elevation; therefore, it is 
a troglobite at this location. However, S. 
peacheyi is also found as an epigean species 
in the Santa Rita Mountains, but at a higher 
elevation, between 5,000 and 6,000 feet. It 
is cooler and moister in this habitat, permit-
ting the survival of this harvestman near the 
banks of streams and in the moist soil under 
the shade of oaks and sycamore trees. So…
is this species a troglobite or not? It seems 
to be situational. 

Adding to the problem is the issue of 
“species.” By most definitions, two different 
species are delineated (at least in part) if they 
do not interbreed in nature. The Sitalcina in 
the Rincon foothills cave are almost 25 miles 
from those in the Santa Rita Mountains, with 
a sea of hot, dry, low-elevation desert sepa-
rating the two mountain ranges. So, these 
two populations are genetically isolated, and 
yet they cannot be distinguished from each 
other by morphological characters. The 
problem is time.  A species is a snapshot 
during a continuum of evolving from one 
thing into something else. At one time, 
maybe 12,000 years ago (or possibly longer 
ago than that) when the whole of southern 
Arizona was more mesic (having a moderate 
supply of water), these populations might 
have been connected. But as the climate 
changed, they became separated. Therefore, 
they are in the process of speciating, some-
where in limbo along that continuum of 
evolving from one species into a new species.

Another example of a cave relict/
epigean mountain species is the scorpion 
Pseudouroctonus apacheanus. (A relict is 
a remnant of a formerly widespread popu-
lation.) This particular little brown scorpion 
has been found in at least two different cave 
systems: caves in the foothills of the Rincon 
Mountains, and also in Kartchner Caverns, 
located in the foothills of the Whetstone 
mountains. It is noteworthy that P. apachea-
nus becomes easily desiccated, and is not 
found as a surface species immediately 
outside of those caves; the desert foothills 
are much too hot and dry for this species 
to survive without the higher humidity and 
more moderate temperatures found in the 
caves. However, this scorpion is found as 
an epigean species at higher elevations such 
as in the Santa Rita Mountains. The Rincon 

foothill cave population of P. apacheanus is 
separated from the Kartchner Caverns popu-
lation by 23 miles of desert, and the distance 
from Kartchner Caverns to the Santa Rita 
Mountains is about 32 miles, so there is no 
gene flow between any of these populations. 
In a classic case of vicariance (geographic 
separation of populations resulting in each 
population evolving into a separate species) 
these populations have become separated 
due to the climate becoming hotter and 
drier, stranding isolated populations in caves 
and on the “sky islands” of mountains. The 
Kartchner Cavern populations are in fact 
a troglobitic population, living deep in the 
cave, never being found just outside of the 
cave, and starting to develop morphological 
adaptations associated with obligate cave 
dwellers (Pape and Oconnor 2014). These 
cave populations are in the process of specia-
tion, adapting to caves while the epigean 
populations continue to evolve along a differ-
ent path. Like Sitalcina, P. apacheanus is a 
relict from cooler, wetter times during cycles 
of glaciation throughout the Pleistocene 
Epoch (2,580,000-11,700 years ago). It is 
interesting to imagine that the species might 
have been widespread throughout southern 
Arizona contemporary with Columbian 
mammoths and Clovis hunters. 

An analogous example of troglobitic 
relict populations is found on the other side 
of the world. In Tasmania, the harvestman 
Hickmanoxyomma is exclusively cave-
dwelling where glaciation was most severe 
(where glaciation eliminated surface popula-
tions) but is still found as a surface species 
where glaciation was less intense. Climatic 
cycles of heat and cold, wet and dry, provide 
opportunities for colonization followed by 
isolation of populations. Colonization occurs 
during favorable times, when populations 
expand and fill niches. Isolation occurs during 
unfavorable times, when habitable areas and 
populations contract.

Relict populations provide one explana-
tion for the presence of troglobites. Adaptive 
radiation is the other model describing the 
evolution of troglobites. In the case of adap-
tive radiation, a facultatively cave-adapted 
species might diverge from the parent 
surface species by adaptive shifts. The parent 
species might already have exaptations (“pre-
adaptations”) that are of value for survival 
in a cave. For example, the parent species 
might not depend on eyesight for prey 
capture, it might not need daylight, seasonal 
cues, or temperature fluctuations in order 
to complete its life cycle, and it might be an 
opportunistic predator able to utilize a variety 
of prey species at widely spaced intervals. 
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These traits would undergo positive selec-
tion among the small number of individuals 
that initially colonize this new habitat. Any 
subsequent population crashes will exert an 
even greater selection pressure on the small 
gene pool (a bottleneck) of survivors in the 

cave, paring down non-essential structures, 
behaviors, and metabolism, and accentuating 
structures that are advantageous. Eventually, 
the cave populations might complete entire 
generations in the depths of a cave, never 
exchanging genes with their surface relatives. 

Classic examples of adaptive radia-
tion can be found on islands, such as the 
relatively young islands of Hawaii. In these 
cases, it is easy to find both the parent and 
derived species because both are still extant. 
Examples of adaptive radiation can be seen 

Relict cave fauna. Left: Sitalcina peacheyi from a cave in the Rincon Mountain foothills. Right: Pseudouroctonus nr apacheanus from the same 
Rincon foothills cave.

Adaptive shift. Left: Albiorix anophthalmus from Colossal Cave. Note the elongated pedipalps.  Right: The epigean species Albiorix parvidentatus, 
the putative ancestor to the cave species of Albiorix. Note the shorter pedipalps of this surface species.

Adaptive radiation. Within the same cave two species of Cicurina have evolved. Left: Still retaining its eyes but having lost some pigment, this 
Cicurina is found in the twilight zone of the cave. Right: This Cicurina has lost its pigment and its eyes, and is found in deeper regions of the cave.
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in troglobitic cixiids, a kind of planthopper. 
Troglobitic forms of cixiids have evolved in 
lava tube caves in Hawaii, living their entire 
lives underground feeding on roots of plants 
that penetrate into the lava tubes. Cixiids 
are already adapted to life as soil organisms, 

which made adaptation to living in caves a 
fairly small adaptive shift. A related insect, 
Oeclidius, has been found in a southern 
Arizona cave; the nymphs appear able to 
survive in the cave environment, although 
adults (in their case) apparently are able to 

leave the cave. 
Here in Arizona, we have a pair of 

species that perfectly illustrate adaptive 
radiation. We have two species of the pseu-
doscorpion Albiorix. One is an extremely 
common epigean species, Albiorix parvi-

Bats and bat guano support an array of cave fauna. Left: Pseudorypteryx mexicana is a psocid that feeds on the mold that grows on bat guano. 
Upper right: Pseudoscorpions, like this cave Hesperochernes, feed on psocids and other tiny invertebrates associated with bat guano.

Left: Cimex incrassatus is a bat bug, which takes blood meals from bats as they roost in caves. It is closely related to the bed bugs found in 
association with human habitations. Right: Steatonyssus antrozous is a blood-sucking macronyssid mite found in bat roosts.

Above: Scolopendra heros, the giant desert centipede, frequently 
enters caves, and sometimes feeds on bats that have fallen to the 
floor. Right: Carios yumatensis is an argasid tick that feeds on bats.
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dentatus, living under rocks in relatively low 
elevation desert habitat. The putative derived 
species is the troglobite Albiorix anophthal-
mus, found only in two caves in the entire 
world: Colossal Cave and Arkenstone Cave, 
both located in a single limestone forma-
tion in the Rincon Mountain foothills. The 
parent (surface) species and the derived 
(troglobitic) species are still present in the 
Rincon foothills, yet they are clearly distinct 
species. They are now morphologically 

distinct from each other, and they are physi-
cally separated by habitat specialization. The 
troglobitic species has evolved morphological 
adaptations for cave existence; in this case, 
it has long, thin pedipalps, as compared to 
the shorter pedipalps of the surface species.

Just what are the adaptations found in 
cave dwellers? Adaptations can consist of 
visible and cryptic morphological adapta-
tions, behavioral changes, and physiological 
adaptations. 

Troglomorphic characteristics include 
loss of pigment, loss or reduction of eyes, 
and attenuation (becoming longer and thin-
ner) of appendages, setae (hairs), and even 
the entire body. Elongation of pedipalps or 
antennae might facilitate finding prey or 
mates in lieu of using eyesight for those tasks. 
Other sensory structures might be enlarged 
or elaborated, such as chemosensory and 
mechanosensory structures. Sometimes the 
entire body might appear longer and thinner 

Troglobitic and troglophilic cave spiders of southern Arizona. Left: 
Troglobitic Darkoneta nr garza. This species has only been found in a 
cave in the foothills of the Rincon Mountains in Arizona. The closest 
known relative is in Texas. Above: Loxosceles sabina with captured 
Pseudouroctonus nr apacheanus scorpion. The only known population 
of this species of Loxosceles lives in a single small cave in the foothills 
of the Rincon Mountains of Arizona.

Left: Troglophilic Eidmannella pallida. This tiny spider has been found in numerous caves, including Kartchner Caverns. It can also be found as 
an epigean species in protected, moist environments. Right: Another tiny spider, Thymoites minero has been found in several southern Arizona 
caves and old mines, hence the species name “minero”.

Left: Psilochorus species. This tiny troglobite is from a cave located 
in the Rincon foothills. It is probably derived from a common epigean 
species of cellar spider, but has lost almost all of its pigment and its 
eyes are greatly reduced in size. Above: Theridion cochise, a comb-
footed spider found in a cave in the Huachuca Mountains of southern 
Arizona. This is a troglophilic spider.
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in troglobitic species; this might be advanta-
geous for moving through narrow cracks 
and crevices. Other adaptations may be less 
apparent but equally important; these can be 
cryptic structures, as well as the physiological 

and behavioral adaptations associated with 
troglobites. For example, concurrent with 
the obvious loss of eyes, there might be a 
corresponding reduction in the size of the 
brain areas that are dedicated to process-

ing visual information, and an increase in 
the size of the brain areas involved with 
processing mechanosensory or chemosen-
sory information. 

Behaviors are modified to minimize 

Troglophilic and trogloxenic cave insects. Left: Arenivaga species female. Desert cockroaches are sexually dimorphic. The females and the 
immatures are wingless, and they “swim” through the substrate as they search for detritus to feed on. Right: Arenivaga species male. The mature 
males have wings, and therefore can enter or leave the cave in search of females.

Left: Ceuthophilus species. Camel crickets periodically exit the cave in search of food, and then return to the cave as a refuge. These crickets 
are important trogloxenes for the cave ecosystem. They not only are captured and eaten by many invertebrate predators, but their eggs provide 
food for Rhadine beetles in the cave, and their droppings provide nutrients for detritivores such as the desert cockroaches. Right: Rhadine beetle. 
These are found in several southern Arizona caves, and are important predators, especially on camel cricket eggs.

Left: Trogloxenic plant hoppers. Oeclidius nymph. Like cixiid nymphs in Hawaii, Oeclidius nymphs are “preadapted” for life underground in 
Arizona. I suspect that these nymphs might feed on mildew or mold, since there were no visible tree roots in the cave where they were found. 
Right: Adult Oeclidius. This individual was found in the same cave where nymphs had also been found.
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“work” done. Cave fish adopt a type of swim-
ming called “glide-and-rest swimming” that 
is more energy efficient than the shoaling 
behavior in epigean versions of related fish. 
In general, troglobitic arthropods appear to 
be less active than surface species, utilizing 
to a greater degree the “sit-and-wait” hunting 

strategy. Even the posture of the body can 
impact hunting efficiency. Cave salamanders 
have longer legs than do their surface-
dwelling relatives, allowing them to elevate 
their body higher off of the surface of a cave 
pool bottom, thereby increasing their forag-
ing area with a minimum of increased effort. 

Physiological adaptations include a 
greater propensity to store calories as fat, 
a low metabolic rate, slower growth, longer 
maturation time, and a lower rate of repro-
duction with fewer, but larger, eggs. In a cave, 
prey might be encountered only infrequently, 
leading to a “feast-or-famine” environment. 

Troglophilic large arthropods. Upper left: Triatoma recurva is a species of kissing bug. Kissing bugs take blood meals from their vertebrate hosts. 
These bugs are usually nocturnal, using their special chemosensory organs and heat sensing organs to find their prey in the dark, homing in 
on exhaled CO2 as well as body heat. Therefore, they are preadapted to living in the dark of caves, finding their hosts (such as pack rats, ring-
tailed cats, and coatimundis) that might be using the cave for shelter. Upper right: Triatoma rubida. All life stages of kissing bugs can be found 
in southern Arizona caves. The nymphs are wingless, but the adults have wings and disperse out of the cave once they reach maturity. 
Middle left: Early instar nymph of Zeluroides americanus. This reduviid bug belongs to the same family as do the Triatoma bugs (kissing bugs). 
However, this species hunts other insects instead of taking blood meals from vertebrates. The nymphs are frequently found in caves, covered 
with dirt as is seen in this nymph. Several insectivorous reduviid species camouflage themselves with dirt when they are still nymphs. Middle 
right: Zeluroides americanus late instar nymph. These nymphs are large enough to tackle larger arthropod prey such as camel crickets, and 
possibly kissing bugs.
Lower left: Dendrothereua homa is a desert centipede that is occasionally found in caves. Lower right: Selenops actophilus belongs to a genus 
of spiders also known as “flatties”. They are preadapted to hunting on vertical rock walls of caves, and as their name implies, they can fit into 
narrow crevices.
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Organisms that can store calories would 
have a survival advantage during lean times. 
The fat tissue actually has a two-fold benefit: 
it not only stores calories, but does it in an 
efficient manner. Metabolically speaking, 
fat is less costly to maintain than is lean 
muscle tissue. Troglobites have low metabolic 
rates. Among vertebrates, all troglobites are 
exclusively ectotherms (fish or amphibians). 
An ectotherm (cold-blooded animal) burns 
far fewer calories in basic metabolism than 
does an endotherm (warm-blooded animal) 
of comparable mass. In fact, some troglobites 
are even adapted for hypoxic (low oxygen) 
environments as a result of their lower 
metabolic requirements. Some troglobitic 
arthropods take twice as long to reach matu-
rity as do their surface-dwelling counterparts, 
and some have been documented as living 
a very long time. In a special case related to 
slower maturation, neoteny (the retention of 
juvenile characteristics in an adult animal), 
is seen in a number of cave organisms. For 
example, in the case of some species of cave 
salamanders, a small shift in the regulation of 
developmental genes enables advantageous 
juvenile characteristics (external gills) to be 
retained into adulthood. Many troglobites 
produce a reduced number of eggs, but each 
egg is larger and therefore can provide each 
hatchling with more yolk. This is an obvious 
advantage given the scarcity of food in many 
cave ecosystems. A larger hatchling can take 
on larger prey, increasing the probability that 
an encounter with potential prey would fall 
within the threshold size of what the hatch-
ling could successfully tackle.

Scorpions have “pre-adaptations” useful 
for colonizing cave environments. Most 
scorpions are nocturnal, so a lack of daylight 
might have only a minimal impact upon 
them. They already utilize sensory structures 

other than their eyes for detecting nearby 
prey and for finding mates. They are venom-
ous, so they can capture prey that is large 
relative to their own body size. Consequently, 
they can capture a wide range of prey 
species. They have a large hepatopancreas in 
which to store calories from very large meals, 
and their metabolic rate is low. Therefore, 
they can survive long periods (even months) 
between meals. It is really no surprise that 
this group of creatures, which have survived 
roughly 400 million years (including through 
a number of mass extinctions), would be 
among the organisms that can adapt to the 
demands of life underground. 

The small, ground-hunting spiders in 
the genus Cicurina provide examples of 
troglomorphic adaptations consisting of loss 
of pigment and loss of eyes. This particular 
genus of spiders has undergone adaptive 
radiation in Texas, resulting in more than 50 
eyeless species, and also in southern Arizona 
caves. A single cave might even have more 
than one Cicurina species within it: one 
species with only partial reduction of pigment 
and/or eyes that is adapted to hunting in the 
twilight zone of a cave, and another species, 
completely lacking eyes and pigment, that is 
evolved for living in the depths of the cave. 

Troglomorphies such as elongation of 
appendages, loss of pigment, and loss of 
eyes can be classified as either progressive 
(constructive) evolution or as regressive 
evolution. 

Progressive evolution is easy; it is simply 
building upon already existing structures. 
Natural selection enhances appendages 
and chemosensory and mechanosensory 
structures that compensate for nonvisual 
senses, thereby improving the ability of the 
organism to find food or mates.

Regressive evolution is more controver-

sial. Some authors advocate the hypothesis 
that losing eyes and pigment might simply 
be the accumulation of neutral mutations, 
assuming that there is little selective benefit 
(or cost) incurred by the loss (or production) 
of eyes and pigment for cave-dwellers. Two 
assumptions are put forward in support of 
this hypothesis. The first assumption is that 
in the dark cave environment, loss of eyes 
is not subjected to external selection. The 
other assumption is that caves in which these 
organisms are found have not undergone any 
change over the time in which the troglobitic 
organisms have evolved. There are some 
problems with both of these assumptions. 
The operative word is “neutral.” The entire 
premise is founded upon the assumption 
that losing pigment or eyes has absolutely no 
cost or benefit to the organism. Producing 
eyes or producing pigment does “cost” 
something to the organism; there is no “free 
lunch” if the organism has to dedicate any 
resources to their manufacture. Any cost 
incurred might decrease resources available 
for reproduction. If the cost was not more 
than repaid by some benefit to the organ-
ism (in reproductive fitness), then there 
would be selection against continuing to 
waste resources on useless structures. The 
relatively sparse resources in most caves 
would especially argue against the luxury of 
non-adaptive structures. In response to this, 
advocates of the neutral mutation hypothesis 
point out that even in food-rich caves, loss 
of pigment and/or of eyes occurs, equating 
abundant food availability with “cost-free” 
manufacture of eyes or pigment. An obvi-
ous counter to that particular argument is 
that we do not know the history of food-rich 
caves; there is no way to know whether there 
had been abundant food in those particular 
caves throughout the entire time that the 

Above: Nicoletiidae. Troglophilic nicoletiids, like this example, have 
been found in several southern Arizona caves. Nicoletiids have not 
been documented in many other caves around the world.

Left: : Eukoenenia species. This particular palpigrade is an epigean 
species. However, there is some indication that palpigrades can 
be found in some southern Arizona caves. Palpigrades are already 
adapted for living in the soil; they are very tiny (only about 1 mm long 
including the flagellum) and they can readily move through the spaces 
within the soil.
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troglomorphic species were inhabiting those 
caves. If there had been food shortages for 
any prolonged period of time during the 
occupation of the caves, there might have 
been selection against wasting resources on 
non-functioning structures. But even if food 
had been continuously abundant in those 
caves, does the theory of neutral mutations 
make sense in regard to eye loss and/or 
pigment loss?

Pathogenic bacteria may provide some 
insight into this problem. First of all, some 
bacteria obviously demonstrate that even 
given unlimited “food,” resistance to anti-
biotics can “cost” the bacteria, affecting 
their reproductive fitness. For example, 
Staphylococcus aureus occasionally has 
mutations in which there is a reduced 
sensitivity to the antibiotic vancomycin; not 
yet resistance, but a reduction in sensitivity 
to the drug. These colonies tend to grow 
significantly more slowly (have a lower 
reproductive fitness) than colonies of non-
mutated S. aureus, even given an excess of 
available food (in the form of nutrient agar). 
Ah…but many other types of antibiotic 
resistance are not correlated with smaller 
colony size. In this case, we can look at 
“fitness” in another way. When antibiotic use 
is decreased in a population, sure enough, 
the expensive “baggage” of antibiotic resis-
tance is decreased in pathogenic bacteria. 
The loss of the external selective pressure of 
antibiotic use is analogous to the loss of light 
in a cave; dropping resistance to antibiotics 
confers a selective advantage in reproductive 
fitness in the same way that dropping the 
production of eyes and pigment confers a 
selective advantage in reproductive fitness to 
a troglobite. Once there is no longer selective 
pressure to maintain the capability (or struc-
ture), reducing or eliminating that capability 
(or structure) simply frees up more resources 
for reproduction in that organism. Those 
organisms that increase their reproductive 
fitness (compared to those that do not) would 
undergo positive selection.

The fact that many unrelated organisms 
from a wide variety of taxa have conver-
gently lost eyes and/or pigment is also 
strong circumstantial evidence that these 
losses are not coincidental random neutral 
mutations; they are mutations that confer a 
selective advantage for obligate cave-dwelling 
organisms.

The role of troglophiles and trogloxenes 
is critical to the ecology of caves in southern 
Arizona. Bats are of particular importance, 
flying out from caves on a routine basis to 
forage, and returning to sleep, give birth, 
etc.  The guano deposited in caves by bats 
can provide the foundation of resources for a 
constellation of animals. Fungi grows on the 
guano, which is eaten by booklice (psocids). 
Detritivores such as springtails feed directly 

on the guano. The psocids and detritivores 
are fed upon by small predators such as pseu-
doscorpions (Albiorix and Hesperochernes), 
tiny predatory harvestmen such as Sitalcina, 
predatory mites (rhagidiid mites) a number 
of tiny spiders (Darkoneta, Thymoites 
minero, Psilochorus, Eidmannella pallida 
and Cicurina) and predatory beetles such 
as staphylinid beetles. Dead bats that fall 
to the floor of the cave can be scavenged 
by troglophilic invertebrates, such as the 
giant centipede Scolopendra heros. Blood-
sucking bat parasites such as bat-bugs (Cimex 
incrassatus), bat ticks (Carios yumatensis) 
and macronyssid mites (Steatonyssus antro-
zous) can be found deep in caves associated 
with bat roosts. Other trogloxenic vertebrates 
such as packrats, coatimundis and ring-tailed 
cats influence the populations of troglophilic 
and trogloxenic invertebrates. Blood-sucking 
kissing bugs (Triatoma recurva and Triatoma 
rubida) of all life stages can be found in caves, 
taking their blood meals from any vertebrate 
host. Packrats drag organic debris into the 
cave, and defecate and urinate in middens. 
This detritus can support populations of 
troglobitic and troglophilic scavengers such 
as isopod crustaceans, millipedes, detrivore 
mites, springtails, nicoletiids, desert cock-
roaches (Arenivaga species) and tenebrionid 
beetle larvae of several species. The presence 
of larger insects in turn provides a prey base 
for insectivorous reduviids such as Reduvius 
senilis and Zeluroides americanus, as well 
as the desert centipede (Dendrothereua 
homa).

Other trogloxenes and troglophiles also 
bring resources into caves. Trogloxenic cave 
crickets such as camel crickets (Ceuthophilus) 
exit the cave periodically to feed, and 
then return to the refuge of the cave. The 
crickets are preyed upon by trogloxenic 
cricket-hunting wasps, troglobitic scorpions 
(Pseudouroctonus apacheanus) and troglo-
philic spiders such as “flatties” (Selenops 
actophilus), black widows (Latrodectus 
hesperus), comb-footed spiders (Theridion 
cochise), violin spiders (Loxosceles), cellar 
spiders (Pholcidae), and spitting spiders 
(Scytodes). Selenops spiders are hunted by 
trogloxenic wasps, which enter the twilight 
zone and even into some of the dark zone 
of the cave as they hunt their prey. Cricket 
droppings are utilized by fungi, mites and 
other organisms, and cricket eggs are fed 
upon by some troglobitic carabid beetles 
(Rhadine species), which can detect the 
eggs buried in the substrate of the cave 
floor. Large omnivorous epigean harvestmen 
might use the entrance area of the cave as an 
aggregation spot during the cold of winter or 
the extreme heat of summer. As they retreat 
deeper into the cave, they also distribute 
resources in the form of droppings that might 
contain viable fungus spores. Therefore, a 

variety of species might contribute in one 
or more ways to the complex trophic web 
within the cave.

Chemolithoautotrophic bacteria, cyano-
bacteria, and other microorganisms may 
contribute to the ecosystems of caves, 
living on rock surfaces and providing a food 
source for some small troglobitic creatures. 
Studies of palpigrades from European caves 
suggests that these tiny arachnids might feed 
on cyanobacteria as part of their diet. There 
is some evidence of palpigrades in southern 
Arizona caves, although their role in the 
ecosystem is unknown.

Many troglobites are endemic to a 
specific cave or at most, to a system of 
caves. This has significant conservation 
implications. Protecting these vulnerable 
populations cannot be accomplished by 
protecting just the cave itself; there are many 
more factors outside of the cave that can 
imperil the ecosystem within the cave. Many 
southern Arizona caves are dry, meaning 
that they do not have any streams or pools 
of surface water inside the cave (hence they 
have no stygobites). Despite this fact, many 
of these caves are fairly humid. Long-term 
drought, over-pumping of groundwater, 
or increasing airflow through a cave (from 
creating additional or larger openings) could 
decrease the relative humidity of a cave, 
negatively impacting populations of delicate 
cave-adapted species. White-nose syndrome, 
or even an overall decrease in surface arthro-
pod abundance (due to climate change or 
other factors) could negatively affect bat 
populations, thereby drastically impacting 
cave ecosystems. Despite having survived for 
thousands of years in the challenging envi-
ronment of caves, many troglobites may well 
disappear forever during the current mass 
extinction event without ever having been 
seen by human eyes, much less described 
by science. 

Perhaps Socrates was correct. We can 
never know the true nature of reality; we are 
merely watching the passing of shadows on 
the walls of our cave, our planet. We would 
do well to note their passing, even if all we 
have are shadows: a preserved specimen, a 
scientific description, or a photograph. The 
lives of these delicate creatures are all a part 
of the story of our planet, and are in some 
way, however distant, connected to us. 
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Mexican Cave Rescue of 1978
The August, 2021 issue of the NSS 

News contains an article by Dan Smith on 
a cave rescue in Mexico from 1978 (pp. 
23–24). As a member of the initial rescue 
crew that was flown from Texas to Mexico 
by the US Airforce in cooperation with the 
nascent NCRC, I must point out a couple of 
inaccuracies in Dan’s report.

Dan suggests that there was never an 
in-depth article written about this rescue, 
but in fact there was a detailed report in 
the AMCS Activities Newsletter, No. 9 
(1979) written by Gil Ediger, one of the 
Texas rescuers. The accident was also 
covered in American Caving Accidents for 
1976–1979 (NSS News, May, 1981 part 
2), which gives several additional references.

Dan also states that the C130 carrying 
the Texas rescue team landed in a farmers 

field with no runway about 10 miles from 
the cave. That is incorrect. We actually 
landed at the old Ciudad Victoria municipal 
airport, which had a paved, albeit short and 
potholed, runway. From there we still had 
to drive about 50 miles and several hours 
to reach the cave. (For an amusing take on 
one aspect of our arrival in Victoria, see my 
short anecdote, “The Brinco Rescue – Proof 
that the CIA was Running Drugs?” AMCS 
Activities Newsletter, No. 38 (2015).)

Dan’s report is a great synopsis of the 
behind-the-scenes activities of the NCRC, but 
for the boots-on-the-ground story, I recom-
mend the AMCS Activities Newsletter 
article (available as a free download at: 
http://www.mexicancaves.org/nl/09.html

Mark Minton
NSS58116 LB,FE

The Region Record
Virginia Region of the NSS
Summer 2021, Vol. 4, Number 2

Cavers continue to follow a strong 
wind in Coon Cave, however, the major 
breakout they are hoping for has not come 
to fruition. An exploratory aid climb in May 
was thwarted by a poor layer of rock near 
the top of the dome. Reports from the aid 
climber indicate the top of the pitch did not 
look promising even if access were attained. 

Sag Rag
Shasta Area Grotto 
March-April 2021, Vol. 40, Number 2

A large amount of garbage was dumped 
into Sunbeam Pit sometime during the 
past couple years, completely obscuring 
the bottom of the cave. Cavers estimate 
the vandals made several trips to dispose 
of building debris and household garbage. 
Two cleanup trips by the Shasta Grotto 
have resulted in four trailer loads of garbage 
removed with a significant amount of work 
remaining. Unfortunately, no evidence of the 
culprit’s identity has been uncovered during 
the cleanup efforts. 

Hawai’i Underground
Hawai’i Speleological Survey of the NSS
Spring 2020, Number 50

Jason Richards dove the up-mountain 
side of Keanalele Waterhole, discovering 
an unknown passage that led to virgin dry 
cave. Located on the Big Island, cavers have 
long speculated that this popular tourist cave 
connected to Pele’s Water Cave. This new 
discovery revealed the two lava tubes are 
parallel and unrelated to one another. Jason’s 
discovery and subsequent survey brought 
Keanalele Waterhole, colloquially known as 
the Queens Bath, to 779 feet long and added 
a new dry entrance to the cave system. 

Doug Medville and friends first explored 
the Blue Streak Cave System on the 
1935 Mauna Loa flow in 2016. After 
mapping Blue Streak Caves #1 and #2 in 
2016, they returned in 2019 to explore 
a trench visible on Google Earth below 
Blue Streak #1. Exploring up-slope in the 
trench, an additional 748 feet was surveyed. 
Although the cavers were unable to connect 
the trench cave with Blue Streak #1, cartog-
raphy shows the two caves are extremely 
close to one another. A voice or light connec-
tion is highly probable if an attempt were to 
be made. A unique band of blue rock, likely 
made of silica, is the namesake for the caves. 

D a v e  B u n n e l l 
returned to the lava 
ball pits on Mauna Loa 
to map Lava Ball Pit 
#3. Slightly over 300 
feet of passage was 
explored and mapped at 
the bottom of the scenic 
entrance pit, which is 
ringed by several large 
lava blocks. 

Peter Bosted and 
fellow Hawaii cavers 
have been working on 
surveying the Lanikai 
Cave System since 2004. Originally 
described as a “little cave” by earlier explor-
ers, Peter and friends have mapped the 
system to over 1.7 miles. Both the main 
contiguous section of Lanikai and the lower 
sections sit under land that was recently 
purchased for development. While no 
construction has taken place yet, the future 
of the cave’s large lava balls, abundance of 
frostwork, and numerous piles of powdered 
mirabilite is currently in the balance. 

The Speleograph   
The Oregon Grotto 
Summer 2021, Issue 432

Hidden under the more recent Mt. St. 
Helens lava flows are several sets of inter-
connected tree molds and tree wells. These 
short lava caves form after the disintegration 
of tree trunks that were caught in active lava 

flows. Ahrlin and Oscar Bauman, Garry 
Petrie, Kim Luper and Calvin Sanders have 
walked these lava fields quite thoroughly and 
have documented several significant features. 
Over 2,400 feet have been mapped across 
several short tree cave systems. The longest 
of these systems is Complex City Cave 
which is comprised of at least seven different 
overlapping trees. 

Hunting down stories of a complex tree 
well/mold system on the eastern slopes of 
Mt. St. Helens, Ahrlin Bauman located the 
Tide Pool System. The entire system is 
composed of four different lava features 
which are formed from adjacent lava tree 
wells and molds. The total length of the 
system is just shy of 700 feet, with Starfish 
Cave contributing most of this length.  

Dropping a lava 
ball pit
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The 2021 NSS Virtual Convention is 
over, and we are preparing for the 2022 
NSS Convention in Rapid City, South 
Dakota. Registration is now open, and you 
can find the link on the NSS webpage. It has 
been a difficult 16 months as the nation and 
the world has wrestled with the pandemic. 
We’ve had to move the 2020 and 2021 
conventions to a virtual format and the 18th 
International Congress of Speleology was 
moved to 2022. Hopefully, the pandemic 
will wane, and we will be able to meet in 
person.

I want to thank Pat Kambesis, who 
solicited and organized all those programs 
and everyone that spent hours reviewing the 
videos and noting spots that had issues. And 
as Carol Tiderman noted, “a giant thanks 
to Dave Socky who fixed those issues and 
turned them into YouTube presentations and 
made sure they came out on a scheduled 
basis.” Last, but not least, thanks to Adam 
Weaver, Alex Sproul, and Dave Socky for 
getting out the information on where and 
how to see all the presentations when it was 
noticed that the information was not avail-
able on the Convention website. The NSS 
has wonderful volunteers who make things 
happen.” And thank you Carol for all your 
hard work as NSS Convention Committee 
chair.

NSS Mortgage has been paid in full
The NSS started a search for a new 

headquarters more than 15 years ago 
and initiated the purchase of the current 
Headquarters twelve years ago. I’m pleased 
to announce that our mortgage was retired 
with the August payment. This was three 
years ahead of schedule. I greatly underes-
timated our support from the membership 
when we created an effort to pay it off 
by December 2021 and was delighted 
find that we were able to accomplish our 
fund-raising goals—and more—in July and 
make the announcement at the NSS Virtual 
Convention. As of August, we own the NSS 
Headquarters free and clear. Additional funds 
exceeding the mortgage will be used for 
improvements to the facility.

The Headquarters contains our offices, 
library, museum and houses our staff. We 
also have a campground for the membership 
as well as three caves on the property. The 
next step at the Headquarters is to develop 
our educational program in the coming 
months as we renovate the back meeting 
rooms. The Headquarters grounds and the 
RASS Ballroom are revenue generators 
which are used to help cover the expenses 
of the facility. We’ve hosted scout groups, 

family reunions, political rallies, weddings, 
dances, and many other social events at the 
Headquarters.

A special thanks to EVERYONE that has 
made this dream possible—from the initial 
board decision to purchase the property to all 
of the amazing donors that have contributed 
their time and treasure to the purchase.

Membership
Our membership numbers have contin-

ued to climb over the last several months, in 
spite of the pandemic and the inability to hold 
regional events and grotto meetings, etc. 
In July, membership continued to climb to 
7,603 members for a growth of 17 members 
in July. The highest NSS number issued was 
71161. Since December 31, 2020, we’ve 
gained 400 members.  

NSS Summer Board Meeting
The Society is financially healthy and 

now has little debt. We are in the process of 
having a financial audit preformed for the 
Society and you can find financial informa-
tion in the summer Secretary Treasurer’s 
report prepared by Kristine Ebrey for the 
Board of Governors. (Go to the members 
section on the NSS webpage and look at the 
officers reports.) The National Speleological 
Foundation has done a great job in growing 
our investments during the pandemic.

Executive Director
As the Society has grown in complex-

ity over the years, we are exploring how 
to institute an Executive Director position 
to manage the day-to-day operations of 
the NSS. The Executive Director Ad Hoc 
Committee will be meeting over the coming 
few months to formulate recommendations 
for consideration by the Board of Governors.  
If instituted, this will require some changes in 

our bylaws and governance structure which 
will be discussed in future board meetings.

Cave Acquisition and MOUs

Perkins Cave Acquisition
At the summer board meeting, we also 

doubled the size of our preserves with a dona-
tion of 12-mile-long Perkins Cave and 136 
acres of land in southwest Virginia by John 
and Mary Wilson. The Perkins Cave Preserve 
will be the largest preserve in the NSS 
Preserve holdings and has an extremely low 
annual tax burden. The property and cave 
will be jointly managed between the NSS and 
the Appalachian Cave Conservancy.

Nunley Mountain Cave
We also entered into a Memorandum’s 

of Understanding (MOU) for the manage-
ment of 15-mile long Nunley Mountain Cave 
in Tennessee with longtime NSS Member 
Julianne Ramsey. Nunley Mountain cave is 
a real gem on the Cumberland Plateau.

MOU between Karst Canyons LLS 
and the NSS

We also accepted the MOU between 
the NSS and the Karst Canyons LLC for 
the management of Bethlehem Cave and 
the surrounding property located in South 
Dakota. Bethlehem Cave is more than eight 
miles long and one of the great caves in the 
Black Hills.  

We have other acquisitions and MOUs 
in the works.

There are great things happening with 
the Society. Thank you for your support, it 
would not be possible without our member-
ship and volunteers.  I look forward to seeing 
everyone in South Dakota in 2022.

Geary Schindel

Borehole in Nunley 
Mounta in  Cave , 
taken on a trip led 
by Julianne Ramsay 
after the 2019 NSS 
Convention.
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John M. Wilson 
(13112 RL) OC, FE

Q. When did you start caving?
A. As a nine-year-old in 1952, child-

hood friend Bob Hovis and I took flashlights 
and went into a small tectonic cave next to 
the Roanoke River. It had a small room and, 
even for two skinny kids, the entrance was 
tight. A couple of years later, I went to Dixie 
Caverns. Unfortunately, I never got a good 
explanation of how these caves came to be. 
I did not know when or how, but I knew I 
would go into more caves; however, this was 
the first of many barriers to starting caving. 
Barriers became a lifelong philosophical 
issue.

Q. What were these barriers to caving? 
A. Murder Hole regularly made the 

Roanoke Times with someone trapped at 
the bottom of the entrance drop. I suggested 
that we see that cave as I needed a car to get 
there since I did not drive; however, my Dad 
said no. He banned me from caving before 
I really started. All Dad knew of caving is 
that spelunkers are rescued and arrested or 
worse from “Murder Hole.” When pressed, 
he said, “It would not look good for the 
son of a respected lawyer to be arrested for 
trespassing in a cave.” As a counselor at 
the BSA Camp Powhatan, I knew several 
other staff members who were cavers from 
Emery and Henry College. They would not 
let me go with them, as high school students 
were not allowed. For years caving was put 
on hold; however, I knew I would be back 
despite these barriers.

While I had done some group organizing 
in the Boy Scouts and high school, it was 
not until I got to Coe College, Cedar Rapids, 
Iowa, that I realized my interest in group 
leadership. I majored in Psychology and 
Sociology and served in many voluntary posi-
tions, including Student Council President. 
However, hanging over me was the Vietnam 
War. Burning bridges, for example, leaving 
the country or faking a medical problem, 
were not acceptable options; thus, serving 
in the military because of the draft would be 
my fate. So after graduation, I volunteered 
for the Army Transportation Corp and 
Officer Candidate School at Fort Eustis. Nine 
months later, I was Second Lieutenant Wilson 
stationed at Fort Bragg. Unfortunately, I did 
not know of cavers or caves near Fort Bragg, 
which became the next barrier. While I had a 
reasonably excellent job in the Psychological 
Operations School, which was part of the 
Special Warfare School and Center, I felt this 

was not a good fit for 
me as the Vietnam war 
was a difficult concept 
to accept as a rational 
endeavor. I wanted 
to pursue a doctorate 
then; unfortunately, 
a l m o s t  a l l  s u c h 
programs required 
proficiency in a second 
language. One can use 
many different words 
to describe my French 
langue skills; however, 
proficiency is not one 
of them. The reality 
was I needed to earn 
a living, so reality took my graduate school 
ambition off the table. 

Q. When did your involvement with 
organized caving start?

A. I finally found employment that 
allowed me to control my life. In 1969, 
I had just gotten out of the service and 
left Fort Bragg. The Virginia Council on 
Social Welfare was looking for an Executive 
Director, so I applied and led a small associa-
tion of helping professionals. Finally, with 
some freedom and a new 69 Dodge Power 
Wagon with four-wheel drive and PTO 
winch, we were ready to go caving, or so I 
thought. Especially to remote areas where we 
thought we would find caves. I did not know 
where the caves were; therefore, I researched 
the local library to find them. In the process, 
I learned about the National Speleological 
Society; and it became apparent that caving 
was a group activity.

   Unfortunately, the Richmond Grotto 
had folded several years earlier. Another 
barrier, the Grotto needed reactivation; also 
a leader to do it. I knew I could do this and 
proceeded to reactivate it with a new name: 
Richmond Area Speleological Society. Bill 
Mixon, IO chair at the time, disapproved 
of the word, but we established the Grotto 
anyway. We found cavers and novices in 
Central Virginia and began the process of 
building and organization. We got the Grotto 
together in 1972 and proceeded to do mostly 
recreational caving. Seeing the damage to 
caves from either intentional or unintentional 
vandalism, I became convinced that cavers 
could best protect caves since cavers would 
know about caves and be motivated to 
protect them. We will return to the idea later.

Q. What group introduced you to proj-
ect caving?

The Butler Cave Conservation Society 
was my introduction to serious caving. I was 
eventually accepted as a member with persis-
tence, but not typical of the membership, 
which had many geologists, engineers, and 
other scientists but no social scientists. BCCS 
had a style of management that worked 
well enough then. It has evolved in ways 
that I quietly recommended years before 
without effect. The BCCS present leader-
ship is advancing the Society to remain one 
of the strongest cave conservancies in the 
world. Some of the cavers I meet in BCCS 
became lifelong friends. It was also where 
some of my limitations became apparent. 
For example, while I could set stations and 
read instruments doing cave mapping, no 
one was satisfied with my cave sketching, so I 
never did “book.” When someone suggested 
a car wash for a fundraiser, Fred Wefer and 
I looked at each other with skepticism. Fred 
said it is much better to give to the organi-
zation using the same skill for which you 
get paid. Do what you do best and don’t 
waste your time inefficiently. This advice is 
one component of my BCCS experience 
that shaped my caving activity and affected 
my caving life. The Society sponsored the 
Hualalai Ranch Cave Expedition from 1995 
to 2007. We devoted much of our two to four 
weeks each year to mapping HRC. Caving in 
Hawaii had so many advantages over caving 
in Virginia. I will return to Hawaii, but I am 
getting ahead of the story.

Q. Why did you become a cave manager 
and conservationist instead of a survey 
project caver?

A. It was project Simmer, a multi-
day expedition to extend the map of the 
Simmons Mingo cave in 1973. Regardless 
of the results, I had a terrible experience with 
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virtually nothing to eat in the cave and no 
sleep for almost 40 hours. I did not under-
stand this sleep problem at the time, although 
this was just the most extreme example. 
It turns out that I have sleep apnea. I will 
have more on this barrier later. Bill Steele 
represents a caver who can do “it all” in 
extensive expeditions; see his book Huautla. 
Returning to my set of personal limitations 
above, I do not do sketching, have limited 
crawls, or no overnights in cave expeditions. 
A few other health issues, such as a bad back 
which limits the carrying of a heavy pack, and 
general old age, are factors. While I do the 
30-meter rope climb at the Vertical Section 
contest at the NSS Convention, long crawls 
or water-filled passages would be very chal-
lenging. Realizing my limitations early on, I 
followed Fred’s advice, which paraphrased is 
“Do what you do best and if that means not 
doing the glamorous things that for cavers, is 
the original exploration of caves and related 
activities, so be it.” 

Q. What did that understanding of your 
strengths, limitations, and barriers 
lead you to conclude? 

A. My goal was to become the caver 
with good ideas and to create a cave manage-
ment infrastructure. 

Since I could organize and motivate 
people, my role would be to establish orga-
nizations that would conserve and manage 
caves. Specifically, concentrate on significant 
caves and narrow this down to caves with a 
unique value. 

Q. How did you become a cave owner?
A. If I were going to encourage cavers 

to own caves, I would be remiss if I did not 
make an effort to own a cave myself. During 
this time, I had put an ad in the NSS News 
stating that I would like to buy a significant 
cave for conservation, education, and scien-
tific purposes. Don Davidson knew about the 
foreclosure on the Perkins Cave property and 
contacted me about the auction in Abingdon, 
Virginia. The Farm Credit Association had 
tried to auction the property but did not 
receive a bid to cover the loan. I told the 
agent I would pay their prices. He was so 
delighted that they had a buyer that he told 
the auctioneer to adjust the bid steps to come 
precisely to their cost. Unfortunately, I did 
not have enough money to cover my bid, so 
the  FCA arranged for a small loan to cover 
the difference.

   I purchased the property from the 
trustees and worked to establish the present 
management society. ACC has a gentle-
man’s agreement with the owners to manage 
the cave. (NSS News, February 1978). The 
Perkins Cave Conservation and Management 
Society (PerCCAMS), now ACC, was 
founded on February 4, 1978, and has 

managed Perkins Cave 
for  more than 42 
years. We protected 
the cave from vandals 
b y  i n s t a l l i n g  and 
improving gates at 
both cave entrances 
du r i ng  t h i s  t ime . 
Unfortunately, a serial 
arsonist had a modus 
operandi of burglar-
izing rural houses in 
the Poor val ley of 
Washington County 
and then covering the 
evidence by burning 
the house down. Our 
field house eventually became a victim of 
this arsonist. We continued work on enclos-
ing the south end of the main tobacco barn, 
which now serves as the ACC field house. 
At 10 miles, Perkins Cave is the sixth-longest 
cave in Virginia and the 80th longest in the 
USA. I persisted in seeking cavers to assume 
more responsibility, and after a few disap-
pointments. ACC now has a strong group 
of cavers leading it.

Q. Since buying your first truck took 
all of your cash, how were you able to 
purchase caves?

A. My mother lived in a cabin in rural 
Roanoke country during the great depres-
sion and as a teenager was acquainted with 
poverty. I learned from her that I did not 
want to live in poverty; therefore, I learned 
to be frugal and save for future needs. I 
sacrificed many opportunities for cave trips 
and adventures to work. In addition to work-
ing hard and long, I learned about investing 
and how to evaluate companies whose stock 
would appreciate. While I am not the best 
investor, liquidities provided the funds for 
real estate investments. I made much more 
money investing than I did from my day jobs. 
By the way, that dodge truck returned its cost 
many times over.

Q. Have you had help with these 
activities?

A. Mary S. Wilson, my wife and partner, 
has worked with me on most of these activi-
ties since 1983. 

Q. What are the cave organizations of 
which you led and helped found?

A. In addit ion to the previously 
mentioned RASS reactivation and the now-
defunct Cave Management section of the 
NSS, Listed below are these organization:

Virginia Commission on the 
Conservation of Caves (1978 -79)

When a legislative structure is proposed 
in Virginia, it is usually assigned to a tempo-

rary study commission to do the proper 
research and publish a report to the General 
Assembly within one or two years. I chaired 
this Commission and helped do its report.

Virginia Cave Commission, now 
known as the Cave Board

In 1978, I approached a friend who also 
served on the Henrico County Democratic 
Committee, Ralph Lewis “Bill” Axselle Jr., 
a Delegate to the House of Delegates, to 
help with a cave conservation proposal. I 
wanted him to have the Virginia General 
Assembly establish a Cave Commission 
through the usual process for establishing a 
study commission on Caves. The resolution 
passed, and a study report was written. The 
following year the Virginia Cave Commission 
was established. The Commission is now 
called the Virginia Cave Board and has a long 
list of accomplishments; the commonwealth 
owns some caves, and our thinking at the 
time was to establish a means for appropriate 
people to manage them.

Cave Conservancy of the Virginias 
Members  o f  the  V i r g in ia  Cave 

Commission, which I led with considerable 
help from John Holsinger, Phil Lucas, Evelyn 
Bradshaw, and a few others, realized that 
there should be a private sector conserva-
tion group to raise funds for education and 
own and manage caves. I served as the 
Conservancy’s first president long enough 
to get it established. The Conservancy has 
achieved considerable success in fundrais-
ing. Most of the founders retired from the 
board for various reasons in few years, and 
the Conservancy evolved in its mission. 
Still, eventually, the Conservancy acquired 
Omega Cave, Wise County, the longest cave 
in Virginia. 

Contemporary Cave Use Study
We started collecting Caver data using 

paper cave registers placed mainly in Virginia 
and West Virginia beginning in 1975.

Ron McCarthy, who worked at Circuit 

Mary Wilson below a skylight



30           NSS NewS, September 2021

City Company headquarters near Richmond, 
Virginia, wrote the software that used punch 
cards on the company “Main Frame” that 
processed all the CCUS data for the 1997 
report. This use was a one-time effort, and 
when the group of cave registers was done, 
the company did not allow further use of 
their computer. Nevertheless, the results 
were published in the Brass Light, an occa-
sional publication of the Richmond Area 
Speleological Society.  See https://caves.
org/ccus/research/CCUS1978Report.pdf. 
The first paper from the Contemporary Cave 
Use Study created a model that explains 
cave popularity and a demographic profile 
of 4000 mostly Virginia cave register entries 
from 1975 to 1977. The average caver’s 
age was 21, with less than ten cave trips. 
Males were 80% of the sample, and 70% 
used carbide lights. 

American Cave Conservation 
Association

I told the board members of CCV that 
if we are serious about having cavers own 
and manage cavers, we needed to think 
beyond Virginia. I did not get any takers 
from CCV, so I recruited who I could find. 
Unfortunately, I had the least resources avail-
able to start ACCA of any organizations I 
had started. Over time leadership improved, 
and the headquarters moved from Richmond 
to Horse Cave, Ky. Unfortunately, the first 
Executive Director turned out to be a less 
than ideal fit for the job. New directors 
eventually resolved these shortcomings, and 
the organization has gone on to significant 
accomplishments.

Hawaii Grotto of the NSS
The Hawaii Grotto ceased to exist 

in 2015, when Bill Halliday wrote Keith 
Wheeland, the IO chair, that the Grotto was 
dead as something “using some imagery that 
I cannot recall.” Knowing Keith Wheeland, 
I asked him to give me some time to get it 
active again. So, on February 1, 2020, at 

Ka’u Cave Farm; Ocean View, HI, we held 
our first meeting in several years, elected 
offices, and conducted other business. 
Getting the Grotto started has been more 
difficult than other organizations I  have 
started due to a shortage of cavers who 
live on the island. The Grotto has members 
all over the country, but for organizations, 
one needs at least ten people to participate 
regularly. Unfortunately, we do not have that 
number of cavers on the island year-round. 

Q. What specific thing did you do as 
the AVP that used your knowledge of 
the organization?

A. Both Fred Wefer and I became NSS 
vice presidents simultaneously, and we both 
recognized the grouping of committees made 
no sense. It was based on the unconventional 
organization structure inside and outside 
the organization and a misunderstanding of 
organizational functioning. So we drafted 
a plan to group all committees with similar 
functions into the same department.  This 
structure, if properly implemented, would 
have Department VPs with appropriate skills 
and knowledge to manage their department.   

I recognized that the NSS did not have 
an equivalent award for the exploration Lew 
Bicking Award for science, arts and letters, 
and conservation. So, with the help of Fred 
and Dave, the board adopted these awards.  

Unfortunately, this restructuring resulted 
in about half of the Committees in the 
NSS being placed in the AVP department. 
As the first AVP of the revised Executive 
structure, I appointed four division chiefs. 
They are Conservation, Cave Management, 
Education, and Conventions. Bill Mixon said 
I could not do that; however, he encouraged 
the Board of Governors to approve the 
structure and the people I had appointed.

Q. What is it about Hawaii caves that 
brought you there?

A. Caves are close to our residence in 
Hawaii compared to three to five hours of 
driving from Henrico County near Richmond; 
Hawaii caves might have two minutes to a 
two-hour drive at most.

Most Hawaii caves are relatively clean. 
Recovery from Virginia caves might require 
a couple of hours of equipment and cloth-
ing cleaning, not to mention extensive trip 
preparation time; one does not have to 
change clothes after a cave trip here  to get 
in a car or go to a restaurant. Most large 
Hawaii caves have many entrances that allow 
for ease in making custom cave trips.

Hawaii is like having a mild summer 
year-round with comfortable temperatures 
in the caves except those at high elevations. 
There are many caves in a continuous arc 
from North Kona to Hilo. Hawaii has enough 
big caves to satisfy old tall cavers who find 
belly crawls tedious.

Q. What are caver villages that you and 
Maria Perez are studying?

A. The cavers who have chosen to 
become part of a caver village were fortunate 
because their life situations have allowed it 
to happen. However, we may discover that 
many more cavers would have become villag-
ers had their circumstances been different. 
The sense of belonging to a community has 
a powerful pull on our species. We may see 
this as more people with the opportunity 
to choose to share their time with people 
and communities with which they share a 
common interest and a common bond. A 
Caver Village is a geographically or politi-
cally-defined area where at least 12 cavers 
live or have a property and meet several 
other criteria. There are three known active 
caver villages and one historic village. We 
intend to continue our research of these 
communities. 

Q. Would you please explain the other 
research projects you and Maria Perez 
are working?

A. Maria and I also chair the session 
at the NSS Convention entitled the Culture 
of Caves, Cavers, and Caving that provides 
an opportunity for academic research to be 
present to a caver audience. Social Science 
is the broadest definition of the presentations 
with an emphasis on anthropology. In addi-
tion, we have co-authored a chapter in the 
Third Edition of the Encyclopedia of Caves 
edited by White and Culver.

Q. What is the Kula Kai - Keones Caver 
Village where you live?

A. Mary and I live in this caver village 
where we host cavers from all over, cave 

John poses by some 
of  the extensive 
m i n e r a l i z a t i o n 
found in the Kipuka 
K a n o h i n a  C a v e 
System, just minutes 
from his home. The 
photo on the facing 
page  shows the 
larger context of 
this image. Photo by 
Dave Bunnell.
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SPELEOBOOKS.COM 518 295 7978. Cave and 
bat gifts, books, clothing and jewelry. Prompt 
personal service since 1973.
W e s t  V i r g i n i a  C a v e  B o o k s 

www.WVASS.org
Is your Grotto or Region looking for new caves 
to explore in the Virginia area? RASS can 
offer your group a complimentary place to 
camp in Bath County, VA, once the COVID-19 
situation has improved.  There are more than 
100 caves within an hour drive. We support 
cave conservation and education. Contact Richie 
Ellison at rellison1120@gmail.com
The Richmond Area Speleological Society 
(RASS) supports cave conservation, education 
and research by offering grants to assist 
projects aligned with these goals. To receive 
a grant request application please email us at 
rass-grants-committee@googlegroups.com. 
Applications reviewed quarterly.                      12

New WV Cave Books: Bulletin 20 Caves & 
Karst of the Culverson Creek Basin, WV by 
Lucas, Balfour, and Dasher. 336 pages, 364 
caves, 208 photos, 80 maps. Color copy on 
USB drive. $35 postpaid;.Bulletin 21 Caves 
and Karst of Mercer & Summers Counties, 
WV by Schaer and Dasher. 186 pages, 226 
caves, 131 photos, 62 maps. $25 postpaid. 
WVASS, PO Box 200, Barrackville, WV 26559 
WVASS@PrehistoricPlanet.com                     12
FLASHBULBS FOR SALE! 1,000+ small/large/
blue/white. STATE WANTS lovepotent@hotmail.
com                                                                  11
CAVE FOR SALE!  Pendleton County, WV – 
Easy access into cave from interior or exterior 
of cozy, secluded mountain cabin. For more 
information, go to sugargrovewv.com, SGR 141- 
740 Deer Crossing Trail, or call 304-358-3332.

regularly, and help fend off environmental 
threats to Kipuka Kanohina Cave System.

Q. What is the Ka’u Cave Farm?
A. The Ka’u Cave Farm is a demonstra-

tion project that explores the practicality of 
establishing a tropical orchard and farm in 
the windy, harsh, Ka’u dryland forest. As the 
planet warms, many areas will cease to be 
productive. We are examining the practical-
ity of farming in areas previously considered 
barren. We have converted a barren, rocky 
canyon that protects from the wind for a 
few orchard trees. Several A’a’ lava areas 
are have been converted to gardens with 
very hardy trees and other plants. Creating 
soil, water collection and storage, and irriga-
tion are essential aspects of this farm, with 
occasional caver visitors and several caves.

Q. Is there a fee to stay at the Ka’u 
Cave Farm house?

A. There is no fee for cavers to stay in 
our house, provided it serves as a base from 
which to cave. We have three guest rooms 
available for cavers; however, it is not a bed 
and breakfast, and a few other rules apply.

Q. Do you own any caves in Hawaii?
A. Yes, we own several caves, includ-

ing several entrances to the main portion 
of the Kipuka Kanohina Cave system, the 
longest known lava cave system globally as 
of July 2021. 

Q. Why do you cave?
A. I like being in caves, well, except for 

water-filled caves. I often return to the same 
cave many times and always appreciate the 
cave and especially the aesthetic nature of 

secondary deposition. While original cave 
exploration is fascinating, it seems that it 
is often rushed in contrast to caving in a 
magnificent cave and learning to appreciate 
its many subtleties. The certainty of knowing 
that I will experience an exceptionally signifi-
cant part of a cave provides an incentive to 
return to the same cave. Making a photo-
graphic record complements this feeling as 
viewing the pictures afterward adds to the 
experience. Taking other cavers to a cave I 

know well and sharing the experience is one 
of my favorite things.

Q. Do you still do the Vertical Section 
competitive rope-climb?

A. Yes, so far, I have been able to do 
the 30-meter contest using the ropewalker 
system. I usually win my age group mainly 
because no one else my age enters. The main 
reason I participate in the event is that it is a 
good measure of one’s health and condition.

Q. Do you have any photos of your 
work starting cave organizations?

A. We were frugal in those years; we 
thought that if a photo subject was not a 
cave formation, caving, or significant natural 
feature, and that it would be a waste of film 
and developing costs. Unfortunately, there 
is no available photographic record of the 
founding activities. 

Q. What other good things do you do 
besides cave work?

A. Mary and I rescue dogs, and we 
have six now and one cockatoo. There are 
many thousands of things that should be 
improved or corrected in human endeavors. 
Recognizing my limitations, we can only help 
a few things; nevertheless we contribute to 
about twenty causes and institutions. I have 
written a few articles but don’t consider them 
significant in the overall scheme of things.

John guided and assisted our group with some photography in 2019, and this shows one of 
the many mineralized passages in the Kanohina System. Photo by Dave Bunnell.

http://speleobooks.com
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