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resulted in the March 26, 1987 connection of Nita Nanta with
Sistema Huautla, establishing the cave as the world’s third
deepest. The other concentrated on the lower end of Sistema
Huautla through cave diving.

Sistema Huautla has an abundance of deep routes. There are
15 entrances and deep routes with depths over 600 meters, 700
meters, 800 meters, two over 900 meters, and two over 1,000
meters. Not integrated into the system are caves of 400 meters,
two over 500, one over 600, and two over 700 meters in depth.

Published studies on cave science have included archaeol-
ogy. geology, biology, paleontology, and hydrology.

A History of Woodlee Cave and
Dry Cave, Grundy County, Tennessee

Joseph C. Douglas
#107, 4444 Cullen Blvd., Houston, Texas 77004

Woodlee Cave and Dry Cave have rich and varied histories.
Dry Cave was explored by Native Americans in the late
Archaic period, while Woodlee Cave was an occupation site in
the middle Woodland period. After 1805 both caves were
explored by white settlers, although few specifics are known.
In the Civil War both were mined for saltpeter, and Woodlee
Cave was apparently a significant source. Following the Civil
War, the caves were frequently visited by the inhabitants of the
valley, Northcutt’s Cove, and occasionally by others. More is
known about these visitors than previous explorers. Most of
these were pleasure trips. The property changed hands over the
years and the various owners will be discussed. After the turn
of the 20th century both caves were used for utilitarian pur-
poses as well as pleasure trips. Dry Cave was used as a root
cellar, while Woodlee Cave contained a moonshine still. This
paper will examine the history of the two caves through the
1930s.
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Evolution and Dispersal in Texas

Salamanders of the Genus Eurycea
Andy G. Grubbs* and Paul Chippendale
*P.0. Box 208, San Marcos, Texas 78667

Recent cave discoveries and laboratory studies of Texas
cave salamanders have further advanced our knowledge about
this interesting group. Several new species have been found in
recently discovered caves north of Austin and the hydrologic
systems they inhabit are being studied. Other discoveries from
caves in Glenrose and Edwards limestone shed light on the
dispersal potential of salamanders through.conduits and across
groundwater divides. DNA studies showing the degree of
relatedness of different populations reveal two major group-
ings aligned with geographic distribution.

A New Species of the Subterranean
Amphipod Genus Paramexiweckelia
(Hadziidae) from Val Verde County,
Texas, with Comments on
Its Biogeographic and Phylogenetic
Relationships
John R. Holsinger
Dept. of Biological Sciences, Old Dominion
University, Norfolk, Virginia 23529

During fieldwork in the 1980s, Dr. Robert Hershler col-
lected stygobiont amphipods from unnamed springs on the
east side of Devils River about 32 km north of Del Rio in Val
Verde, Co., TX. The samples contained numerous specimens
of an undescribed species of Paramexiweckelia, and fewer
specimens of Seborgia hershleri and Stygobromus sp.
(flagellatus group). Prior to the present study, Paramexiweckelia
was known only from a single species described from a resur-
gence in the Bols6n de Cuatro Ciénegas, Coahuila, in northern
Mexico. The new species from Val Verde Country brings the
total number of species of freshwater stygobiont amphipods in
the family Hadziidae from continental North American, north
of Yucatan Peninsula, to 10. Paramexiweckelia is the most
primitive of the six regionally endemic hadziid genera of
northern Mexico and Texas. It forms an “outgroup™ to the
other genera as indicated by a number of important
plesiomorphic characters.

Morphologically, the two species of Paramexiweckelia are
closely similar, but they are separated geographically by ap-
proximately 350 km and the Sierra Madre Oriental. The distri-
bution track of this genus parallels in part the distribution
tracks of another hadziid amphipod, Mexiweckelia, and two
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stygobiont isopods—the cirolanid Speocirolana and stenasellid
Mexistenasellus. These three genera also occur in both central
Coahuila and south-central Texas. The discovery of yet an-
other species of stygobiont amphipod in south-central Texas,
associated with the Edwards underground aquifer, is further
indication of the remarkable biodiversity of the marine-relict
crustacean fauna that inhabits this extensive karst system.

Community Ecology of
Three Central Texas Caves
William R. Elliott
Texas Memorial Museum;
12102 Grimsley Drive, Austin, Texas 78759-3120

In 1991, I began baseline ecological monitoring of LakeLine
Cave, Thor Cave, and Testudo Tube, in Williamson Country,
Texas, under contract to the Simon Development Co., Inc. The
studies were required by a permit issued by the U.S. Fish and
Wildlife Service to mitigate the development of a shopping
mall on an endangered species karst area near Austin. LakeLine
Cave was set aside in a small preserve for the benefit of Texella
reyesi, the Bone Cave harvestman, and Rhadine persephone,
the Tooth Cave ground beetle. The company also acquired two
other karst preserves and supported my studies.

The three caves have different communities and physical
dynamics. The caves were wired with temperature-humidity
sensors linked to digital data loggers and were visited monthly
for over a year. During the visits species were inventoried in
marked zones and temperature and humidity readings were
taken with a high-precision digital thermometer. I found that
the two endangered species have precise microhabitat require-
ments. Cave cricket emergences were studied for one year,
including monthly four-hour counts and quarterly overnight
vigils. I tracked the seasonal abundance of two to three species
of crickets, daddy longlegs, fire ants, and other species to
determine the minimal ecological requirements for a sustain-
able endangered species cave preserve. I found that raccoons
and crickets contribute large amounts of nutrients to some
caves and that Peromyscus mice consume large numbers of
crickets. Fire ants are making inroads on Central Texas cave
ecosystems. Data were accumulated showing some competi-
tive exclusion between Rhadine subterranea and Rhadine
persephone. Studies are continuing.

Effects of Septic System Outfall on
Macroinvertebrate Populations and
Their Food Resources
Kevin S. Simon and Arthur L. Buikema, Jr.
Department of Biology, Virginia Polytechnic Institute
and State University, Blacksburg, VA 24061-0406

The aquatic community in Banners Corner Cave, Russell
Co., Virginia is affected by overlying septic systems. Im-
pacted sites had low dissolved oxygen concentrations and

high conductivity, Cl-, NO;-, and fecal coliform levels. High
densities of Caecidotea recurvata, a troglobitic isopod, in
Banners Comer Cave were suspected to be a result of organic
enrichment by septic outfall. Isopod density, sediment organic
matter, bacterial biomass, and fungal biomass were measured
in reference and impacted sites. Isopod densities range from
3.0-74.6/m? with highest densities in moderately impacted
and unimpacted sites. Heavily impacted sites had no isopods.
Sediment organic matter ranged from 0.02-0.09 gC/g sedi-
ment and bacterial biomass ranged from 0.07-1.60 mgC/g.
Sediment organic matter and bacterial biomass were signifi-
cantly greater (one-way ANOV A, a=0.05) in all impacted sites
as compared to reference sites. Fungal biomass was negligible
in sediments in all sites. Septic outfall generally reduced iso-
pod densities, presumably by direct toxicity and reduction of
dissolved oxygen. At moderate levels, septic outfall may in-
crease food availability without toxic effects, but this did not
occur often in Banners Comer Cave. High isopod densities
appear to be due to presence of CPOM rather than organic
enrichment by septic outfall.

Long-Term Ecological Monitoring of
Karst Resources at Mammoth Cave
National Park, Kentucky
Rick Olson
Division of Science and Resources Management,
Mammoth Cave National Park,
Mammoth Cave, Kentucky 42259

As part of a National Park Service initiative to expand
resources management programs, Mammoth Cave National
Park has been selected to develop strategies for long-term
ecological monitoring of cave and karst resources. Key ele-
ments of the proposed watershed approach include synoptic
and flood pulse water quality sampling, correlative
biomonitoring of these same waters, and acquisition of land
use and demographic data for each drainage basin. Ecotones at
selected natural, modified natural, and artificial entrances will
be equipped for continuous atmospheric monitoring, and peri-
odic census data on both vertebrate and invertebrate popula-
tions will be collected. In the constant temperature zone,
impacts from inadvertent abrasion, substrate compaction, van-
dalism, lint deposition, latrines, and food service will be moni-
tored. Methods will include permanent photopoints, gravimet-
ric measurements of lint accumulation, continuous atmospheric
measurements, and periodic census of the terrestrial cave com-
munity.
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Evolution of the Amphipod Gammarus
minus in Caves: An Analysis of Time
Daniel W. Fong
Department of Biology, The American University,
Washington, D.C. 20016

The amphipod Gamumarus minus is estimated to have in-
vaded underground basins multiple times, from as early as 2
million years ago to about 100,000 years ago. There is evi-
dence for directional selection in the evolution of troglomorphy
in cave populations. These time estimates, however, indicate
that observed rates of morphological change in G. minus are
less than expected from neutral models. Eye size has evolved
faster than antenna size, and may reflect that while the evolu-
tion of antenna size is due to selection, the evolution of eye
size is due to additive effects of neutral mutation and selection.
Genetic evidence also indicates that karst window populations
of G. minus are derived from cave populations, and suggests
rapid loss and re-acquisition of eye components. An hypoth-
esis that eye reduction in cave populations may originally
result from selection for mutations at the regulatory loci is
proposed.

A Preliminary Study of the Invertebrate
Cave Fauna of China
David A. Hubbard, Jr.
Virginia Cave Board, Box 3667,
Charlottesville, VA 22903
John R. Holsinger and Jun Zhang
Department of Biological Sciences,
Old Dominion University, Norfolk, Virginia 23529

During the XI Intemational Congress of Speleology in 1993
we collected biological samples from five caves in two regions
of China. Despite drastic alteration of four of these caves for
tourism, limited collecting resulted in significant discoveries
of invertebrate animals, including several undescribed taxa
and new cave records for known species. A non-tourist cave
near Guilin in south China and four tourist caves on the
Liaoning Peninsula in northeastern China were investigated.
The cave near Guilin yielded aquatic snails, ostracods, atyid
shrimps, trichoniscid isopods, polydesmid millipedes, and
dytiscid beetles. The shrimps, isopods and beetles represent
new genera; most or all of the species collected from this cave
appear to be troglobitic. Collections from Liaoning caves
included cyclopoid copepods, ostracods, amphipods, onychiurid
collembolans, and campodeid diplurans. Some of these repre-
sent new species, others represent new cave records. The
record for the stygobiont amphipod crustacean Pseudo—
crangonyx asiaticus is the first for the species from a Chinese
cave (a previous collection was from a spring), whereas the
record for Grammarus nekkensis, a non-stygobiont amphipod,
is the first from a cave and also a significant range extension
for this species.
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The invertebrate cave fauna of China is very poorly known,
but our preliminary sampling suggests a potentially significant
biodiversity. Unfortunately, habitats in many large caves have
been drastically altered or destroyed during development for
tourism. We suggest that biological inventories be made in as
many unaltered caves as possible and that government offi-
cials be urged to protect the most biologically diverse caves in
their natural state.

Cave Vertebrate Paleontology in Texas
Rickard S. Toomey 01
Hllinois State Museum, Research and Collections
Center, 1011 East Ash St., Springfield, IL 62703

Of the many Texas caves from which bones have been
recovered, approximately 30 have produced scientifically im-
portant vertebrate remains. These thirty caves are all located in
central and Trans-Pecos Texas. The remains from these caves
provide information both on animals that have lived in the area
and on environmental changes the area has experienced. No-
table vertebrate finds in Texas caves include well-preserved
peccaries, turtles and scimitar cats from Friesenhahn Cave, a
partial peccary “herd” from Laubach Cave, sloth dung from
the Sloth Caves, and a long vertebrate-bearing sequence from
Hall’s Cave.

Deposition of most of the well-studied remains from Texas
caves occurred during the last 25,000 years; however, one
cave contains fossils between 750,000 and 1.5 million years
old. The fossil vertebrates found in Texas caves include fish,
amphibians, reptiles, birds and mammals. They range in size
from small salamanders and mice to elephant-like extinct
mammoths and mastodons. Bone in caves occurs in many
contexts and gets into caves in several ways. The context in
which it is found and the ways it got there are both critically
important in evaluating the significance of bone in caves.

With careful collection and further study many other caves
will probably produce important fossils. For this reason it is
important to always be aware of the potential for significant
vertebrate remains when exploring, studying, or conserving
caves.

Those Damn Bones Are in the Way
Pat Jablonsky
604 Southern Sky, Carlsbad, NM 88220

As cavers begin to “dig” for caves more and more, they
increase the odds that they will encounter bones of various
animals. Most of the bones will be of recent vintage, but
occasionally, cavers may encounter bones of extinct animals.
When this happens what should be done? This presentation
will address this issue and provide cavers with basic guidelines
on what to do when bones are encountered, especially in
regards to caves on Federal lands.
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Late Quaternary Size, Range and

Behavior Changes in Central Texas Bats
Rickard S. Toomey 111
Illinois State Museum, Research anid Collections
Center, 1011 East Ash St., Springfield, IL 62703

Different species of bat have responded to the environmen-
tal changes of the last 25,000 years in different ways. Bat
fossils from central Texas caves indicate that size changes,
range changes and possibly behavior changes have all oc-
curred. These changes are interpreted to be responses to chang-
ing environmental conditions.

Central Texas Myotis velifer have both increased and de-
creased in size (based on the length of the mandible and length
of the lower molars) during the last 25,000 years. About
25,000 years B.p. they were approximately the same mean size
as modern. By about 15,000 years B.p, mean size had increased
by seven percent. During the last 15,000 years their size has
gradually decreased to modern size. A preliminary interpreta-
tion of these changes is that they are responses to changing
cave temperatures.

Pipistrellus subflavus, Eptesicus fuscus and probably
Tadarida brasiliensis have all changed their geographic range
during the last 25,000 years. Changes in Pipistrellus subflavus
range are a response to changing moisture, especially to drier
than modern conditions in the Middle to Late Holocene. Both
Eptesicus fuscus and Tadarida brasiliensis probably changed
geographic range in response to changing cave temperatures.

Changes in abundance of Eptesicus fuscus remains at Hall’s
Cave, Kerr Country, Texas may indicate a change in bat
behavior. This change is probably a result of increasing cave
temperature.

The Blue Lake Rhinoceros:
A Caver’s Perspective
Cato Holler, Jr.
P.O. Box 100, Old Fort, North Carolina 28762

Approximately 20 million years ago during the Miocene
period, vast basaltic lava floods covered over 63,000 square
miles of the Pacific northwest. During this time a small rhinoc-
eros of the genus Diceratherium died in a pond of water and
was subsequently covered by one of the lava flows. As the
molten lava poured over the carcass, the water immediately
chilled the flow forming a mold of the rhino’s body. In 1935
the cavity was discovered high on a basaltic cliff at Blue Lake
in east central Washington state. Several teeth and bones were
still intact.

Although many cavers had heard of the cavity, it was surpris-
ing to learn that few had actually visited the site. An August "93
trip was made to survey and photograph the Blue Lake Rhino
Cave, truly one of the world’s most unique grottos.

Deep Cave Recovery Techniques for
Paleontological Specimens
Patricia L. Jablonsky
Carlsbad Museum and Fine Art Center,
418 West Fox Street, Carlsbad, NM 88220

Caves and rock shelters are a rich source of paleontological,
anthropological information and other materials of scientific
interest. It is estimated that half of all Pleistocene materials in
scientific collections are from such sources.

While most specimens are commonly found near entrances
and are relatively easy to recover, over time, entrances may be
severely altered or may collapse due to surface conditions.
When this occurs, significant specimens are frequently moved
by natural forces deeper into complex and or difficult to
traverse cave systems.

Among items to be discussed will be the special techniques
for recovery of deep cave materials utilized in recent excava-
tion and recovery projects at Lechuguilla Cave, Carlsbad Cav-
ems National Park, New Mexico. Due to the fragility of the
Chiropteran specimens and the bulk of the larger mammalian
specimen recovered, new and modified techniques were de-
veloped. Extra care was taken to comply with three major
concerns of the Carlsbad Caverns National Park: minimal
disturbance to Lechuguilla Cave; prevention of the introduc-
tion of alien materials; and full restoration of the sites in the
cave.
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TEXAS AND NATIONAL CAVE ORGANIZATIONS
Compiled by Bill Elliott

TEXAS CAVE RESCUE

210-686-0234 Call Collect

(24-hour number at Kreidler Funeral Home,
McAllen. Ask for “Cave Rescue” or “John
Kreidler” to initiate call-down for qualified cave
rescue teams covering Texas and Mexico.)

National Speleological Society

2813 Cave Avenue

Huntsville, AL 35810-4431

205-852-1300

(Annual regular membership $25, includes the NSS
News and NSS Bulletin. Annual convention).

American Cave Conservation Association

P.O. Box 409

Horse Cave, KY 42749

502-786-1466

(American Museum of Caves and Karstlands,
American Caves magazine, educational workshops
and conservation projects. Annual regular dues
$25)

Texas Speleological Association

Box 8026

Austin, TX 78713

512-458-8760

(Annual membership $15, includes The Texas
Caver, TSA Activities Newsletter, and three

meetings/workshops).

Texas Speleological Survey

12102 Grimsley Drive

Austin, TX 78759-3120

512-835-2213 (Dr. William R. Elliott)

(Publishes reports on Texas caves and karst areas,
since 1961. Library, computer databases, map,
text, and photo archives for the TSA).

The Texas Caver magazine
(See Texas Speleological Association)

Association for Mexican Cave Studies
Box 7672

Austin, TX 78713
(Publishes the AMCS Activities Newsletter.)

Proyecto Espeleolégico Purificacién

P.O. Box 8424

Austin, TX 78713

(Annual PEP membership $15, includes support of
cave research in northern Mexico and annual The
Death Coral Caver newsletter. Contact Peter
Sprouse or Susie Lasko at 512-873-0256.)

Texas Cave Management Association

P.O. Box 202853

Austin, TX 78720-2853

(Cave gating and cleanup projects, volunteer
mobilization. Manages Amazing Maze, 0-9 Well,
Whirlpool, Lost Oasis, and Marigold caves.
Contact Mike Warton, 512-250-0705.)

Texas Nature Conservancy

Hill Country Bioreserve

T. James Fries, Director

P.O. Box 164255

Austin, TX 78716-4255

512-327-9472

(Manages Ezell’s Cave, Eckert James River Bat
Cave, supports research.)

Texas System of Natural Laboratories, Inc.
Navenna Travis, Director

P.O. Box 1644

Austin, TX 78767-1644

512-417-4925

(Manages karst preserves for Tooth, Kretschmarr,
Gallifer, and other caves near Austin.)

Barton Springs/Edwards Aquifer
Conservation District

1124A Regal Row

Austin, TX 78748

512-282-8441

Bill Couch, Director, Ronald G. Fieseler,
Environmental Planning Technician

(Promotes groundwater conservation and recharge
enhancement, manages Antioch Cave in Onion
Creek, sponsors karst watershed research and cave
cleanup projects.)
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Bat Conservation International

500 N Capital of Texas Highway

Austin, TX 78746

512-327-9721

($25 annual membership, magazine, conservation
projects, manages Bracken Bat Cave.)

Texas Parks and Wildlife Department

4200 Smith School Road

Austin, TX 78744

Contact Robert Burnett, 512-444-1127, regarding
cave access and management in State parks.
(Manages Devil’s Sinkhole as a bat preserve and
other caves as ecological/scientific/educational
preserves.) ;

U. S. Fish and Wildlife Service

Austin Area Office

Sam Hamilton, Director

611 East 6th Street

Austin, TX 78701

512-482-5436

(Enforces U.S. Endangered Species Act and
supports karst research.)

Texas Cavers’ Reunion

300 Mockingbird

Austin, TX 78745

(Hosts the reunion each October. Contact Gill
Ediger at 512-441-0050.)

Aggie Speleological Society

(Meets 2nd and 4th Wednesday of the month at
8:30 pm in Francis Hall, Texas A&M. Contact
Alan Glennon, 409-847-0873).

Bexar Grotto

(Meets 2nd and 4th Mondays of each month at 7:30
pm, at Chester’s Hamburger Company, 16609 San
Pedro, San Antonio. Contact Joe Ivy or Linda Palit,
210-699-1388).

DFW Grotto

(Meets 4th Wednesday of each month at 7:00 pm at
Ramada Hotel Market Center at 3232 W.
Mockingbird, Dallas. Contact Barbe Barker, 817-
481-7933).

Galveston Grotto

Don Williams

6315 Central City Road
Galveston, Texas 77551

Greater Houston Grotto

(Meets the 3rd Tuesday of each month at Red Cross
Building, 2700 SW Freeway, Houston. Contact
Bob Booth 713-861-8663, or Carol McGee 713-
449-4842).

Lubbock Grotto

P.O. Box 1094

Lubbock, TX 79408

(Meets 1st Monday of each month at 506 Ave. G at
7:30 pm. Contact Noble Stidham, 806-763-8606).

Maverick Grotto

(Meets 2nd Tuesday of each month at 7:00 pm at
Smokey’s Ribs, 5300 E. Lancaster, Fort Worth.
Contact Mike Anderson, 817-448-9764.).

North Texas Speleological Association

(Meets the 1st Tuesday of each month at 7:00 pm at
the Polynesian Garden at Kemp St. and Kell
Expressway, Wichita Falls. P.O. Box 462, Wichita
Falls, TX 76307. Contact Bill Stephens 817-692-
2840.)

Permian Basin Speleological Society

(Meets every 2nd Tuesday of each month at
Murray’s Delicatessen, 3211 W. Wadley, Midland.
Food at 6:30 pm, meeting at 7:00 pm. Contact Don
Carlton, 915-687-4352).

Southwest Texas Cave Club

400 Bethke Road

San Marcos, TX 78666

(Meets every other Tuesday at 7:30 pm. Contact
Bruce Johnson, 512-353-2673).

U. T. Student Grotto (University Speleological
Society)

(Meets 1st, 3rd, and 5th Wednesday of each month
at 7:30 pm in room 2.48, Painter Hall, The
University of Texas at Austin. Contact Bill Russell,
512#3-4774 h, 512-462-7856 w).
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Brackettville is the County Seat of Kinney County
Brackettville population is 1706 and growing

1. Post Office

2. Civic Center

3. Library

4. Courthouse Annex

5. Newspaper

6. Bank

7. Jail & Sherilf's Department
8. City Hall & Fire Station

9. Kinney County Court House
10. Clinlc

11, Methodist Church

12. Catholic Church

13. Frontier Baptist Church
14. Episcopal Church

15. City Swimming Pool & Tennis Courts
16. Little League Field

17. Jerusalem Temple

18. Ballantyne Cemetery

Map provided by the 19. gmckett Schools
- 20. First Baptist Church
Kinney County Chamber of Commerce 21, School Stadium
Brackettville, Texas 22. Church of Christ

24. Rio Grande Electric Co-op

25. Fritter Baseball Field

26. St. John's Baptist Church

27. Border Patrol Statlon

28. Kinney County Aging Services
29. Filippone Building

(Future Museum)

30. Kinney County Park

31. Christopher Columbus City Park

7 L . B : , 2 32. Seminole Cemetery
' , ‘ e i : 33. Appraisal District
! _ { P 34. FFA Arena
o *) 35. Track Field

| . ( 36. Funeral Home
; 37. Carver School (Headstart)
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