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The interaction of rock and water is at the heart of karst. 
While Carlsbad Cavern, at Carlsbad Caverns National Park, 
New Mexico, is often considered a dry cave, water is present 
and important, as beautifully shown in this photo that also 
graces NCKRI’s newest traveling display. NCKRI photo by 
Dianne Joop. 
 

NCKRI Headquarters is an elegant multipurpose facility that 
has hosted many conferences, meetings, and parties. If 
you’re planning an event in Carlsbad, we hope you will have 
it at NCKRI, where the rental fees support cave and karst 
research, education, and management. NCKRI photos and 
layout by Dianne Joop and Courtney Gasow. 

 The National Cave and Karst Research Institute 
(NCKRI) will be the world’s premier cave and karst research 
organization. NCKRI promotes and performs projects of 
national and international application, of the highest quality 
and integrity, through dedicated staff and partners. 
 
 

 NCKRI is a non-profit 501(c)(3) corporation. It was 
created by the U.S. Congress in 1998 in partnership with the 
National Park Service, State of New Mexico, and the City of 
Carlsbad. Federal and state funding for NCKRI is adminis-
tered by the New Mexico Institute of Mining and Technolo-
gy (aka New Mexico Tech or NMT). Funds not produced by 
agreements through NMT are accepted directly by NCKRI. 
 
 NCKRI’s enabling legislation, the National Cave and 
Karst Research Institute Act of 1998, 16 U.S.C. §4310, iden-
tifies NCKRI’s mission as to: 
1) further the science of speleology; 
2) centralize and standardize speleological information; 
3) foster interdisciplinary cooperation in cave and karst 

research programs; 
4) promote public education; 
5) promote national and international cooperation in pro-

tecting the environment for the benefit of cave and karst 
landforms; and 

6) promote and develop environmentally sound and sus-
tainable resource management practices. 

 
 

 NCKRI produced this publication as part of its annual 
reporting of activities. The reporting period covers NCKRI’s 
fiscal year, from July 1, 2015 to June 30, 2016. Digital cop-
ies of this and previous reports are available for free at 
www.nckri.org. 
 
 

 



 

The leader of the world’s most powerful country takes 
his family on vacation. Where should they go? The US holds 
many of Earth’s most incredible landscapes among 411 Na-
tional Park Service properties. To celebrate the Park Ser-
vice’s centennial, President Obama decided to visit two na-
tional parks. Yosemite was an obvious selection. Why was 
his other choice a cave, Carlsbad Caverns?  

Dianne Joop and I were honored when asked to serve on 
the President’s Carlsbad motorcade. Since he was on vaca-
tion, we didn’t expect much time to visit with him, but we 
expect his substantial resources piqued his interest to learn 
about our country’s greatest hidden resources. 

Carlsbad Cavern is a World Heritage Site, one of 23 in 
the US, recognized for its “outstanding universal value.” 
Carlsbad Cavern is located in karst. The US is 25% karst or 
related terrain. Karst is a landscape formed by bedrock dis-
solving slowly, creating sinkholes, underground rivers, and 
caves. Over 40 million Americans depend on karst for their 
main sources of water. Abundant and clean freshwater is of 
national importance. Rainfall on karst moves into limestone 
down cracks, sinkholes, and caves. That natural plumbing 
system carries the water to rise from springs. Many cities, 
including the City of Carlsbad, are located to tap that water 
for drinking, agriculture, industry, and tourism. 

The First Family learned Carlsbad Cavern is home to 
800,000 bats. The millions of bats across our country save 
American agriculture $23 billion annually in pesticides not 
sprayed on crops. The First Lady, who strongly promotes 
eating healthily, must certainly love the bats for helping keep 
our environment and bodies chemical-free. But bats aren’t 
the only critters underground. Caves contain unique micro-
scopic organisms. Some hold promise to cure diseases. Oth-
ers teach us how to find life on other planets. 

The President has called for action to stop climate 
change. The beautiful crystalline wonders in caves hold the 
world’s best records of past climates from which we better 
understand our modern climate. From the Caverns’ Visitor 
Center on the Guadalupe Escarpment, the Obamas saw the 
Permian Basin, our country’s most productive oil and gas 
region. Much of that yield is from paleokarst—karst buried 
eons ago and whose cavernous pores hold vast quantities of 
fuel that power our nation. While these fuels release carbon 
into our atmosphere, paleokarst has a great capacity for stor-
ing enormous volumes of greenhouse gases deeply and 
harmlessly underground. 

Carlsbad Cavern is a grand, stable space. That is not true 
of all karst. A 2015 study by NCKRI Board Director David 
Weary calculated over $300 million/year in sinkhole damag-
es in the US. Undoubtedly a conservative figure, sinkhole 
costs are unrecorded in several states. Another 2015 study, 
co-authored by NCKRI, found sinkholes cost one Florida 
community $2 million/year per square mile!  

The true values and costs of caves and karst are hidden 
by their underground and dispersed nature. Seen as local 
features, their total national impact is missed. More work is 
needed to study caves and karst, and to educate the public 
about them. Congress came to understand the value of karst 
areas, the need to protect them for the public welfare and to 
study them to protect the public, and created NCKRI to meet 
those needs. 

All of us at NCKRI expect the First Family enjoyed vis-
iting Carlsbad Caverns National Park, where they learned 
many of the values and challenges of our national under-
ground heritage. 



 

   

  
 

 Cosmetic camouflage of infra-
structure is necessary in publicly ac-
cessible caves and an ongoing chal-
lenge for cave managers. In such 
caves, matters of visitor safety, con-
venience, and interpretation activities 
place requirements on staff to install 
mechanisms, wiring, and other artifi-
cial constructs. Despite the necessity 
of these items, care is taken to attempt 
to disguise or at least minimize their 
visual impact or other interference 
with the visitor experience. 
 In this spirit, Carlsbad Caverns 
National Park was wrestling with the 
decision about how to conceal recent 
improvements in electrical wiring and 
lighting in Carlsbad Cavern itself. 
One suggestion was to drape camou-
flage printed fabric over a variety of 
items. We were asked to assess the 
suitability of using fabric comprised 
of polyester, or other synthetic mate-

rials, for this purpose. A very rapid 
response was requested, so a three-
part effort was quickly formulated. 
 Part 1 involved scanning electron 
microscopic (SEM) evaluation of 
several fabric samples that had been 
in the cave for a few months to detect 
any microbial growth or other delete-
rious effects on the fabric. 
 Part 2 consisted of an investiga-
tion into the published literature on 
the effects of microorganisms on a 
variety of different fiber types ranging 
from polyester (the material under 
initial consideration) to other fibers.  
 Part 3 is a longer term incubation 
study of fabric samples inoculated 
with various microorganisms versus a 
sterile uninoculated control. These 
experiments are ongoing, but prelimi-
nary observations are included below. 
 This study was conducted by Dr. 
Penny Boston at New Mexico Tech. 
 

 
 SEMs of several fabric fragments 
aseptically collected from two previ-
ously cave-exposed fabric test speci-
mens revealed significant microbial 
attachment and growth on the fiber 

samples. See Figure 1 below, which 
shows a non cave-exposed example of 
the material under consideration for 
use in Carlsbad Cavern. Figures 2-4 
show examples of microbial growth 
detected on samples placed in the 
cave. Clearly, within only a few 
months of exposure, organisms were 
already attaching to the fibers. Fur-
thermore, fabric is composed of cross
-woven fiber bundles thus providing a 
truly stupendous surface area for at-
tachment and microbial growth. 
 

 
 We conducted a survey of 65 
papers in the scientific literature. Top-
ics ranged from microbial breakdown 
of polyester, nylon (several different 
varieties), polycarbonate, polyamide, 
Kevlar, and Teflon™ (polytetrafluo-
roethylene) to studies of the mecha-
nisms of microbial attack on such 
materials. 
 Our analysis of these findings led 
us to conclude that only the Teflon 
fibers were likely to significantly re-
sist microbial breakdown. Teflon fi-
ber fabrics are hard to find and ex-
tremely expensive. Polyester appears 
extremely degradable by a wide varie-

 



 

   

ty of microorganisms. If nylon must 
be used, then using Nylon 6 or Nylon 
6-6 is more refractory (resistant) to 
microbial degradation than other 
types of nylon; that is, less likely to 
break down and provide a nutrient 
source for microorganisms. Nylon 4 
appears to be a highly usable nutrient 
for many organisms and we recom-
mended against its use in caves for 
any purpose.  
 

 
 After three months of incubation, 
initial observation of fabric samples 
growing in liquid medium in the pres-
ence of the cave organisms already on 
the samples show significant slimy 
biofilm growing on most of the sur-
faces. Unsurprisingly, there is no such 
coating on the sterile controls. We are 
allowing ample time for organisms to 
attach, and potentially to degrade the 
materials themselves. They will be 
analyzed with SEM techniques at the 
six month and one year time points. 
Relevant changes will be observable 
pitting or etching of fiber surfaces.  
 These results have been shared 
with Carlsbad Caverns National Park, 
which decided against using any fab-
rics in the cave. When the study is 
complete, the full results will be pub-
lished to benefit all show caves. 

The Karst Information Portal 
(KIP) is an online tool 
(www.karstportal.org) for caves and 
karst that NCKRI created in partner-
ship with the University of South 
Florida, International Union of Spe-
leology, and the University of New 
Mexico. Its primary tool is a virtual 
open access library that has seen 
dramatic growth in use each year, 
with thousands of publications 
available for free download from 
tens of countries around the world.
 Since KIP’s origin in 2006, we 
have migrated through three differ-
ent database architectures and plat-
forms. We undertook these migra-
tions to address comments and sug-
gestions from its users. Much of this 
year was engaged in the fourth mi-
gration, this time to the SobekCM 
digital repository platform. This 
decision follows careful considera-
tion of: 1) input from users on 
KIP’s functionality; 2) alignment 
with funding and technological ca-
pacity to continue support for KIP; 
and 3) assuring accessibility and 
long-term preservation of the con-
tent. 
 The migration of KIP data and 
structure required a few months. It 
was followed by a 
period of exten-
sive testing to 

ensure that the system functions up 
to our expectations. By the time you 
read this, testing should be com-
plete. We will then focus on a care-
ful clean-up of the metadata—a 
challenge that has proved difficult 
to address without the tools that are 
part of the SobekCM system. After-
ward, we will post the hundreds of 
new publications we have received 
during this upgrade to add to KIP’s 
library collection. Moving KIP to 
SobekCM will ensure its value to 
the cave and karst community well 
into the foreseeable future.   
 KIP has also served as the basis 
for distributing NCKRI conference 
proceedings, programs, and individual 
papers. In past years, most cave and 
karst conferences would print about 
500 copies of their proceedings. Some 
would be given to the conference at-
tendees and the rest would usually 
take years to sell out. As a result, the 
information was distributed slowly 
and to relatively few people. KIP has 
dramatically changed this situation. 
 NCKRI has freely distributed 
information on its recent conferences 
through KIP with these results: 
 National Cave and Karst Manage-

ment Symposium (2013), 1,002 
downloads to 73 countries; 



 

   

 6th International Workshop on Ice 
Caves (2014), 1,061 downloads to 
61 countries; 

 The Sinkhole Conference (2015), 
4,386 download to 105 countries. 

The KIP team at the University of 
South Florida’s Scholar Commons 
program also produced the proceed-
ings of NCKRI’s DeepKarst confer-
ence, which was not posted this year 
because of KIP’s upgrade, but will be 
posted soon. We expect many and 
international downloads of these pro-
ceedings as well.  

 Two years ago, NCKRI used 
electrical resistivity to conduct the 
world’s first geophysical study of bat 
guano. Bracken Cave is located near 
San Antonio, Texas, and our study 
found the guano was at least 18 m 
deep. The bottom of the guano was 
not found.  
 Returning in January 2016, when 
most bats were away in Mexico for 
the winter, NCKRI partnered again 
with the cave’s owner, Bat Conserva-
tion International, and members of the 
National Speleological Society’s Bex-
ar Grotto, to search for the bottom of 
the guano and the bottom of the cave.  
 The walls of the visible portion of 
the cave are jagged, evidence of col-
lapse into the original cave passage 
which formed solutionally, by water 
dissolving the limestone. That original 
cave floor is now probably covered by 
a thick layer of clay, then rocks that 
collapsed to form the jagged walls, 
which were later topped with guano. 
Our goal was to see the bottom of this 
sequence of sediments. 
 After two long days and two long 
resistivity surveys, we penetrated 35 

m downward to what appears to be the 
bottom of the guano. However, look-
ing deeper to 55 m, it isn’t clear if we 
found the original cave floor (see the 
resulting image of one of the surveys 
at the top of the next page). We plan 
to return in early 2017 to redeploy the 
equipment to see deeper still and find 
the original floor. 
 Geophysical surveys are rarely 
conducted in caves. We hope the re-
sults of this study will provide useful 
local results, but also useful insights to 
guide future in-cave studies else-
where. 
 In the meantime, our partners at 
the Southwest Research Institute, led 
by Dr. Ron Green, Vice President of 
NCKRI’s Board of Directors, began 
coring the guano for analysis. One 
major goal of the project is to radio-
carbon date the guano layers and 
study the bones, DNA, pollen, and 
other materials in the guano to better 
understand the paleoenvironment and 
paleoecology of the cave and sur-
rounding area. Other partners in this 
study who are analyzing the materials 
are Dr. Bogdan Onac, of the Universi-
ty of South Florida, and Dr. Rickard 
Toomey, of the Mammoth Cave Inter-
national Center for Science and Learn-
ing. 



 

   

 
 During the second quarter of 
2016, Dr. Lewis Land conducted a 
statewide assessment of brackish wa-
ter resources and water quality in 
New Mexico, funded by a contract 
with the New Mexico Environment 
Department (NMED). Access to ade-
quate supplies of fresh water is be-
coming an increasingly critical issue 
in arid and semi-arid regions of the 
southwestern United States. Dimin-
ishing fresh water supplies and ex-
tended periods of drought in New 
Mexico and other southwestern states 
have generated an interest in non-
traditional water resources, and the 
development of new technologies 
such as desalination of brackish water 
to exploit those resources. 
 New Mexico has limited supplies 
of fresh water, but has very large re-
serves of brackish groundwater. How-
ever, our knowledge of the quality 
and volume of these brackish water 
resources varies significantly across 
the state. 
 One part of this report involved a 
focused investigation on brackish 
water in the eastern Tularosa Basin, 
including sampling of selected wells 
in the basin near the village of Tula-
rosa. However, the statewide assess-
ment addresses brackish water re-
sources in every significant ground-
water basin, or aquifer, in New Mexi-
co, including the two principal karstic 
aquifers in the Pecos Valley: the Cap-
itan Reef aquifer and the aquifer in 
the Roswell Artesian Basin (see the 
figure and table to the right). 
 The Capitan Reef is a fossil lime-

stone reef of Middle Permian age that 
is dramatically exposed along the 
southeast flank of the Guadalupe 
Mountains, where it serves as the host 
rock for the Big Room in Carlsbad 
Cavern. A few kilometers northeast of 
Carlsbad Caverns National Park, the 
reef dips into the subsurface and pass-
es beneath the city of Carlsbad, where 
it forms a karstic aquifer that is the 
principal source of fresh water for 
that community. The reef continues in 
the subsurface east and south for over 
100 kilometers to its southeastern-
most outcrop in the Glass Mountains 
of west Texas. 
 Throughout most of its extent, 
water in the reef is a brine, with a 
total dissolved solids (TDS) content 
>10,000 mg/L. This highly saline 
water, apparently useless for human 
consumption, has significant industri-

al applications. Both the petroleum 
and potash mining industry have ex-
pressed interest in exploiting brackish 
water resources in the reef aquifer for 
hydraulic fracturing of oil wells and 
processing potash ore. The use of 
treated Capitan Reef brine for these 
industrial purposes (as opposed to 
using fresh water) will significantly 
reduce the impact of withdrawals on 
the limited freshwater resources in 
southeastern New Mexico and west 
Texas. 
 The Roswell Artesian Basin oc-
cupies over 10,000 square kilometers 
in the Pecos Valley in Chaves and 
northern Eddy counties. The artesian 
basin is one of the most intensively 
farmed regions in the state outside the 
Rio Grande Valley. The basin derives 
virtually all of its irrigation and drink-
ing water from groundwater stored in 



 

   

a karstic artesian limestone aquifer 
contained within the Permian San 
Andres and Grayburg formations.  
 Mineral content of groundwater 
in the artesian aquifer increases 
downgradient to the east toward the 
Pecos River, and a well-defined fresh-
water-saline water interface has been 
mapped beneath the city of Roswell 
(see figure to the right). Chloride con-
centrations range from 15 mg/L, in 
the unconfined western part of the 
aquifer, to as high as 7,000 mg/L in a 
flowing artesian well east of the city. 
Discharge from that well was used as 
feedstock for a pilot desalination fa-
cility in the mid-20th century. 
 

Dr. Land continued investiga-
tions of water level changes in the 
Capitan Reef aquifer in Eddy and Lea 
counties, southeastern New Mexico, 
with personnel from the Bureau of 
Land Management, the US Geologi-
cal Survey, and Sandia National Labs. 
This investigation includes quarterly 
measurements of water levels in mon-
itoring wells installed in the Capitan 
Reef, and collecting water samples 
from selected wells. 
 In 2016, Dr. Land gave a presen-
tation on variations in hydraulic head 
in the reef aquifer at a meeting of the 
National Groundwater Association in 
Albuquerque, New Mexico. Water 
levels in the western segment of the 
Capitan Reef in Eddy County, near 
Carlsbad, respond quickly to meteoro-
logical events because of proximity to 
recharge areas in the Guadalupe 

Mountains (see graph at 
bottom left). Water levels 
in the eastern segment of 
the aquifer in Lea County 
are not influenced by mete-
orological phenomena, 
showing only long declines 
through the 1960s and 
1970s because of withdraw-
als by oil companies for 
waterflooding oil fields in 
the Permian Basin region 
(graph at bottom center). 
 This difference in hy-
drograph response is at-
tributed to Permian-age 
submarine channels near 
the modern Eddy-Lea County line, 
resulting in a partial hydraulic barrier 
that restricts flow of groundwater to 
the eastern segment of the reef. 
 When BLM personnel began 

renewed water level measurements in 
the reef aquifer in 2012, they discov-
ered that water levels in the eastern 
segment of the reef had risen about 
150 m since the last measurements 
were made in the late 1970s. This 
remarkable rise raises interesting 
questions about sources of recharge 
and the age of groundwater in the 
eastern segment of the reef aquifer. 
Dr. Land and collaborators at Sandia 
National Labs recently collected wa-
ter samples from wells in both the 
eastern and western segments of the 
reef (above photo), which will be ana-
lyzed for general chemistry, stable 
isotopes, carbon-14 and tritium. These 
data will lead to a better understand-
ing of regional groundwater flow dy-
namics in one of the most important 
karstic aquifers in New Mexico.    

 

  



 

   

 NCKRI’s Education Program 
focused this year on producing a doc-
udrama film to tell the story of the 
life, explorations, and discoveries of 
James Larkin White, aka Jim White. 
NCKRI’s Education Program Direc-
tor, Dianne Joop, and Guano Loco 
Productions conducted extensive re-
search into the life of Jim White and 
the history of Carlsbad, New Mexico. 
The team used this research to devel-
op a list of people to interview, estab-
lish the production’s design concept, 
and initiate scripts for the recreation 
of important events in Jim White’s 
life.  
 The story of Jim White is a com-
pelling tale that will educate people 
about his discoveries in New Mexico, 
and about caves in general and their 
importance. 
 With support of a City of Carls-
bad Lodger’s Tax grant of $150,000, 
Guano Loco Productions has pro-
duced four marketing pieces to help 
promote NCKRI’s story and location 
in Carlsbad, and develop teaser reels 
for the docudrama. Production on the 
film commenced in June 2016 when 
Guano Loco Productions began a 
cross-country trip to interview people 
for the film. The film is targeted for 
national release in 2017. 

 The City of Carlsbad, in partner-
ship with NCKRI, was awarded a 
grant to support the design and con-
struction of our Outdoor Vertical 
Classroom and Exhibits. This class-
room will be used as a training, prac-
tice, and demonstration site for peo-
ple who use ropes and do vertical 
work as a part of their job. 
 This space will also be used to 
launch our Vertical Voyages pro-
gram, which will provide the general 
public with authentic experiences 
using ropes and techniques common-
ly used to explore caves. NCKRI held 
an initial design meeting to develop 
this exciting experience and follow-
up work is proceeding. Please check 
out NCKRI’s Facebook page for up-
dates on this exciting project.  
  

 NCKRI’s Education Program is 
enthusiastic about the growing sup-
port that is expanding its cave and 
karst interpretation and educational 
media. Working with Guano Loco 
Productions on our docudrama, By 
Lantern Light, we have leveraged a 
record $835,815 in grants and in-kind 
donations, which are mostly for that 
project but some of which support our 
Education Program in general.  

 NCKRI’s Education Director 
Dianne Joop sends a huge “Thank 
you” to all of the organizations and 
individuals that supported NCKRI’s 
Education Program this year. Your 
support and expertise is invaluable.  
 If you would like to learn more 
about how you can support NCKRI’s 
Education Program, please visit 
www.nckri.org/education. 



 

   

  
 This year NCKRI’s Education 
Director’s work has focused on grow-
ing NCKRI’s social media audience. 
NCKRI launched a social media push 
for By Lantern Light, which has 
grown an audience of more than 
12,000 people.  
 

 This year Dianne Joop, NCKRI’s 
Education Director conducted a series 
of mini-workshops at New Mexico’s 
Living Desert State Park for its do-
cents and other interpretation profes-
sionals. Through this series, partici-
pants learned about geologic history, 
cave and karst geology, and bats. 
 NCKRI’s Education Program 
also sponsored a National Park Ser-
vice weeklong workshop focusing on 
the National Environmental Policy 
Act and Wilderness Management. 
 

 NCKRI continued its support at 
the second Texas Hydro-Geo Work-
shop, organized by the Bexar Grotto 
of the National Speleological Society 
and the Edwards Aquifer Authority. It 
was attended by over 300 people, 
mostly university students. Karst ex-
perts taught 26 modules, including 
NCKRI Board members and staff: Dr. 
Calvin Alexander (Tracer Testing in 
Karst), Dr. Ron Green (Surface Geo-
physics—DC Electrical Resistivity), 
and Dr. George Veni (Cave Geology 
and Karst Feature Evaluation Using 
the TCEQ Forms). The event was 
orchestrated at Cave Without A Name 
by former NCKRI Board Vice Presi-
dent, Geary Schindel. 

 NCKRI offers workshops directly 
in its headquarters or by traveling to 
others. We also provide workshops 
remotely. In early 2016 we were con-
tacted by Carlos Garcia, a Peace 
Corps volunteer working in the rural 
region of Huari, Peru. As the Director 
of Environmental Initiatives, one of 
Mr. Garcia’s projects is a series of 

free environmental video lectures that 
he translates into Spanish for the 
Huari communities. NCKRI’s Drs. 
Penny Boston and George Veni were 
invited to join the list of international-
ly acclaimed scientists and environ-
mental resource managers who have 
contributed to this program. They 
provided video presentations about 
cave microbiology and hydrogeology.  

 Our Annual Giving Program rec-
ognizes those individuals and organi-
zations who provided services or fi-
nancial gifts during FY 2015-2016 in 
in support of NCKRI programs:  
 Dr. Calvin and Sheri Alexander 
 Luciana Alt and Vitor Moura 
 David Brumbaugh 
 Dr. Robert Brinkmann 
 Richard Cervantes 
 City of Carlsbad, New Mexico 
 James Cogburn  

 Eddie David 
 Tom Edwards 
 Dave Foster 
 GoodSearch.com 
 Dr. Ronald Green 
 Guadalupe Mountains National Park 
 Guano Loco Productions 
 Benjamin Hutchins 
 Mark Joop 
 Peter Jones 
 Ted Lee 
 David Lester 
 Professor Lu Yaoru 

 Dr. Penny Lukin 
 Logan McNatt 
 Richard W. Miller 
 National Center for Suburban  
     Studies, Hofstra University 
 Dale Pate 
 John Scheltens 
 Jason Shirley 
 Dave Steensen 
 Jack Swickard 
 George and Karen Veni  
 Anderson Ward 
 David Weary 



 

   

 NCKRI recognizes four levels of 
partnership and uses their descriptions 
below in defining its relationships 
with NCKRI partners: 
 

 NCKRI’s Founding Partners 
played a crucial role in the creation of 
the Institute and continue to serve as 
major supporting partners. Each 
founding partner maintains one per-
manent position on NCKRI’s Board. 
 City of Carlsbad 
 New Mexico Institute of Mining 

and Technology 
 US National Park Service 
 

 Organizations with formally de-
fined, mutually supportive relation-
ships with NCKRI through Memoran-
da of Agreement, Memoranda of Un-
derstanding, contracts, or other writ-
ten and signed agreements that are in 
effect for periods of at least one year 
and which define each party’s specific 
roles and responsibilities. 
 American Geosciences Institute 
 Emil Racovita Institute of Speleol-

ogy (Romania) 
 Institute of Karst Geology (China) 
 Instituto do Carste (Brazil) 
 International Academy of Karst 

Sciences 
 International Union of Speleology 
 Karst Research Institute 

 New Mexico Bureau of Geology 
and Mineral Resources 

 US Forest Service 
 US Geological Survey 
 University of New Mexico 
 University of South Florida 
 

 Organizations that have demon-
strated meaningful support for 
NCKRI and its goals, or their intent to 
do so, but without a formal defining 
agreement. NCKRI Affiliates are ap-
proved by the NCKRI Board of Di-
rectors. NCKRI and its Affiliates ex-
change news and information as 
available, and coordinate and/or coop-
erate with each other in projects and 
activities. Each organization may also 
extend other benefits according to 
their internal rules and abilities. 

 Bat Conservation International 
 Carlsbad Municipal Schools 
 Edwards Aquifer Authority 
 Fort Stanton Cave Study Project 
 Karst Waters Institute 
 National Speleological Society 
 NASA  
 US Bureau of Land Management 
 US Fish and Wildlife Service 
 

 Geocaching is an exciting and 
educational way of exploring our 
planet. Using a global positioning 
system (GPS) unit and coordinates of 
geocache sites, geocachers visit inter-
esting and unique locations around 
the world to find hidden souvenirs of 
their discovery. 
 In this year’s annual report, 
NCKRI highlights volunteers Desiree 
and Dwayne Kicker who created a 
geocache hidden outside of NCKRI 
Headquarters. The photo below shows 
them with the container that they spe-
cially designed. Information about the 
cache is at https://
www.geocaching.com/geocache/
GC6G1T6_cache-and-karst, where 
you’ll also find great reviews like, 
“This is one of the nicest and most 
well done caches we’ve come across. 
Really fun find.” We thank the Kick-
ers and all of our volunteers for their 
thoughtfulness. 

 

 NCKRI’s Annual Membership 
program is offered to all interested 
persons wanting to support NCKRI 
activities. You can join online at 
www.nckri.org or call us at 575-
887-5518. When you become a 
member, you will receive reduced 
rates on publications, special 
presentations, classes, lectures, and 
facility rentals, and in the future, 
discounts in the Museum Store.  



 

   

 Cave and Karst Studies at New 
Mexico Tech (NMT) is NCKRI’s Ac-
ademic Program and taught through 
NMT’s Earth and Environmental Sci-
ences Department. A variety of regu-
lar courses and special topics were 
taught by Dr. Penelope Boston on a 
rotating 2-year frequency, several in 
collaboration with other faculty over 
the years. 
 Dr. Boston has long provided 
leadership at our academic partner, 
New Mexico Tech, but also profes-
sionally in her field as demonstrated 
by her change in status at the end of 
this fiscal year. She is now the Direc-
tor of Astrobiology for NASA. We 
thank Penny for her amazing work 
and are confident that she will devel-
op excellent research programs for 
NASA. The search for a new director 
of NCKRI’s Academic Program at 
NMT will begin in the next fiscal 
year. 
 Throughout the past year, re-
searchers and students of the Cave 
and Karst Studies program continued 
to be engaged in excellent and excit-
ing research with new and ongoing 
projects, setting very high academic 
and research standards at NMT and 
for cave and karst science in general.  
 

Aaron Curtis successfully defended 
his dissertation in late 2015 and grad-
uated in May of 2016. His disserta-
tion title was Dynamics and Global 
Relevance of Fumarolic Ice Caves on 
Erebus Volcano, Antarctica. Aaron 
has been awarded a NASA Postdoc-
toral Fellowship to work at the Jet 
Propulsion Laboratory under the 
guidance of Dr. Aaron Parness and 
Dr. Karl Mitchell on the development 
of a robotic capability for climbing 
ice cave walls. This builds upon the 
work that Aaron did on the properties 
of ice caves and fumaroles in Antarc-
tica, melded with the work that Dr. 

Penny Boston has done with the 
climbing robot FreeClimber in lava 
tube environments to modify the ro-
bot’s mobility to be suitable for ice 
surfaces. 
 
Hilary Kelly continues to work on 
her dissertation project, Microbial 
Biosignatures Detectable from a Nov-
el Robotic Platform, and was granted 
a fourth year of her Harriet G. Jenkins 
Fellowship by NASA (to extend from 
August 2016 - July 2017). She gave a 
presentation at the 47th Lunar and 
Planetary Science Conference in 
March in Houston, Texas, entitled 
Diagnostic characteristics of macro-

scopic biopatterns detected with novel 
robotic platform. Ms. Kelly is aiming 
at a late 2016 or early 2017 PhD de-
fense date. 
 
Zhidi Wu, an undergraduate senior, 
is completing work on her Senior 
Thesis entitled Microbiological Im-
pacts of Hydrological Dyes. She will 
be presenting the work at the fall 
2016 meeting of the Geological Soci-
ety of America. After graduating in 
August 2016, Ms. Wu will begin 
graduate studies with Dr. Andrew 
Luhmann, the recently hired karst 
hydrology professor at New Mexico 
Tech. 



 

   

  
 NCKRI Headquarters is owned 
and was specially constructed for 
NCKRI by the City of Carlsbad. 
When the City decided to name it 
after former New Mexico State Rep-
resentative John Heaton, we were 
delighted. 
 Representative Heaton was in-
strumental in establishing the State of 
New Mexico’s support in the state-
federal-city partnership that created 
NCKRI in 1998. In 2002, he pro-
duced funds for our hydrogeologist 
position held by Dr. Lewis Land, in 
2006 he significantly increased the 
state’s general funding for NCKRI 
and procured a grant for our monu-
mental sculpture of Jim White, and 
throughout his terms in office set up 
many other funds and programs to 
benefit the entire community. The 
dedication on March 24th 2016 was 
one of the best-attended events at 
NCKRI. 

 
 Since 1984, “The Sinkhole Con-
ference” series has been among the 
most significant in creating a better 
understanding of karst processes that 
result in environmental problems. It 
was placed under NCKRI’s manage-
ment in 2011. 
 NCKRI believes in partnerships 
and for the first time the conference 
was jointly organized when the Min-
nesota Ground Water Association 
joined us to hold the 14th Sinkhole 
Conference on October 5-9, 2015 at 
the Mayo Civic Center in Rochester, 
Minnesota. It was the biggest Sink-
hole Conference to date with 234 peo-
ple registered from 11 countries and 
21 US states. 
 This time the conference includ-
ed short courses on: 
 Minnesota Environmental Manage-

ment Rules, Regulations and Per-
mits for Southeast Minnesota Karst 
Landscapes and Karst Aquifers,  

 Geologic Site Characterization 
with Emphasis on Karst 

 Groundwater Tracing as a Hydro-
geologic Tool in Karst and Other 
Landscapes, and 

 Grouting in Karst. 
In addition to the traditional day-long 
fieldtrip, an extra half-day trip was 
added at the end of the conference, 
Karst in our Built Environment: the 
Rochester Area.  
 The 69 papers presented at the 
conference are compiled in the 611-
page proceedings volume, which 
along with the program and field trip 
guidebooks, are available for free 
download at http://nckri.org/
about_nckri/nckri_publications.htm 
with all other NCKRI publications. 
 None of this would have been 
possible without the help of the many 
excellent volunteers of the confer-
ence’s Organizing Committee: 
 Dr. Calvin Alexander   
 Scott Alexander 
 Michael Alfieri 
 Kelton Barr 
 John Barry 
 Dr. Phil Carpenter 
 Dr. Dan Doctor 
 Dr. Mindy Erickson 
 Dr. Ralph Ewers 
 Dr. Joe Fischer 
 Dr. Yongli Gao 
 Jeff Green 
 Brian Hunt 
 Sean Hunt 



 

   

 Dr. Jim LaMoreaux 
 Jeanette Leete 
 Bashir Memon 
 Sam Panno 
 Gheorghe Ponta 
 Dr. Ira Sasowsky 
 Dr. Brian Smith 
 Deana Sneyd 
 J. Brad Stephenson 
 Audrey Van Cleve 
 Lynn Yuhr 
 Wanfang Zhou 

The Organizing Committee has 
already begun work on the next Sink-
hole Conference, which will be held 
on April 2-6, 2018 in Shepherdstown, 
West Virginia. Watch the website for 
news and updates: http://
www.sinkholeconference.com/. 
  

 NCKRI is a proud institute of the 
New Mexico Institute of Mining and 
Technology (NMT), so when NMT 
looked to hold a reception for alumni in 
Carlsbad, NCKRI was the obvious site 
for the event. The December 2015 re-
ception was fun and informative. We 
anticipate that this reception will be the 
first of many NMT events at NCKRI.  
 

 NCKRI organizes events and con-
ferences each year, but the ones it 
sponsors by hosting them at NCKRI 
Headquarters can be just as important. 
That was the case with Artisans for 
Parks.  
 Sadly, there is a large deficit in 
the amount of money needed to sup-
port our national parks, even though 
every federal dollar spent for our 
parks generates $10 in return to our 
country’s economy. Knowing this, 
cave photographer Peter Jones and 
cave artist Lois Manno organized a 
fundraiser to support Carlsbad Cav-
erns National Park. Their successful 
event mostly occurred at the park, but 
it was kicked off at NCKRI on June 
30th to the acclaim and support of 
many Carlsbad residents. The over 
$4,000 raised from this event will be 
used as needed by the park to support 
programs and activities not normally 
covered by its federal budget. 

 Hypogenic karst is formed by 
deep, rising waters, creating distinct 
types of caves and related features. 
Much remains to be learned about this 
new and exciting field, which has 
direct application to geologists, engi-
neers, hydrologists, land managers 
and planners, and oil and gas profes-
sionals. 
 In April 2016, NCKRI organized 
DeepKarst, a conference that focused 
on hypogenic karst processes. 
DeepKarst met at NCKRI Headquar-
ters in Carlsbad, New Mexico, an area 
where hypogenic karst phenomena 
are abundantly developed in lime-
stone caves in the Guadalupe Moun-
tains, and as artesian groundwater 
resources in the Pecos River valley. 
 The conference proceedings total 
203 pages and include 31 papers pre-
sented by the attendees from 10 coun-
tries and 12 US states. 
 Numerous field trips were of-
fered during this conference. Lewis 
Land and Rod Horrocks, Carlsbad 
Caverns Cave Specialist, led trips 
through Lower Cave in Carlsbad Cav-
ern while George Veni coordinated a 
trip above them along the tourist 
trails. Dr. Land also led a surface ge-
ology field trip focusing on hypogen-

ic water resources and karst morphol-
ogies in the Pecos River valley of 
southeastern New Mexico. Dr. Art 
Palmer and Peggy Palmer organized 
13 optional trips to seven caves. We 
thank the following who volunteered 
their time and expertise to organize 
this conference, even with some 
knowing that they would not be able 
to attend the event: 
 Gosia Allison-Kosior 
 Stan Allison 
 Cory Blackeagle 
 Paul Burger 
 Todd Chavez  
 Dr. Dave Decker 
 Harvey DuChene 
 r  nita r ss 
 Dr. Amos Frumkin 
 Jim Goodbar 
 Larry Henderson 
 Rod Horrocks 
 Dr. Alexander Klimchouk 
 Jill Orr 
 Dr. Art Palmer 
 Peggy Palmer 
 Dr. Victor Polyak 
 Paula Provencio 
 Dr. Michael Queen 
 Pete Reehling 
 Dr. Kevin Stafford 



 

   

 NCKRI established a Memoran-
dum of Agreement (MOA) with the 
US Geological Survey. The purpose 
of the MOA is broad. It defines the 
general relationship and intent to 
work together when possible for mu-
tual benefit and the advancement of 
cave and karst science, education, and 
management. It also serves as a foun-
dation for developing agreements for 
specific joint projects. We look for-
ward to working closely with the US 
Geological Survey for many years to 
come. 
 NCKRI also met with the US 
Environmental Protection Agency, 
American Association of State Geolo-
gists, and the American Water Well 
Association to build better under-
standings of karst groundwater re-
source issues and relationships with 
these organizations.  
 

 NCKRI attended, sponsored and/
or had a booth at many conferences 
during the past year: 

 National Speleological Society 
Convention; Waynesville, Mis-
souri, USA. 

 Southeastern New Mexico Energy 
Summit; Carlsbad, New Mexico, 
USA 

 National Cave and Karst Manage-
ment Symposium; Cave City, Ken-
tucky, USA. 

 National Groundwater Association 
meeting; Albuquerque, New Mexi-
co, USA. 

 Geological Society of America 
Convention; Baltimore, Maryland, 
USA. 

 New Mexico Association of Muse-
ums Convention, Carlsbad, New 
Mexico, USA. 

 New Mexico Geological Society, 
Socorro, New Mexico, USA. 

 DeepKarst 2016; Carlsbad, New 
Mexico, USA. 

 Paving and Transportation Confer-
ence; Albuquerque, New Mexico, 
USA. 

 
 NCKRI staff also organized or 
co-organized the following events: 

   
 Served as a member of the Organ-

izing Committee for the New Mex-
ico Association of Museum’s con-
ference, held in Carlsbad, New 
Mexico, USA. 

 Was a Scientific Committee Mem-
ber for the International Workshop 
on Ice Caves VII, Postojna, Slove-
nia. 

 Co-Chaired the 14th Multidiscipli-
nary Conference on Sinkholes and 
the Engineering and Environmental 
Impacts on Karst, Rochester, Min-
nesota, USA. 

 Chaired DeepKarst 2016, Carlsbad, 
New Mexico, USA. 

 Is serving as a Co-Chairman for the 
15th Multidisciplinary Conference on 
Sinkholes and the Engineering and 

Environmental Impacts on Karst, to 
be held in Shepherdstown, West 
Virginia, USA, in 2018. 

 
  

 Served as a member of the Or-
ganizing Committee for the New 
Mexico Association of Museum’s 
conference, held in Carlsbad, New 
Mexico. 
 

  
 Served as co-editor for the proceed-

ings of  the 14th Multidisciplinary 
Conference on Sinkholes and the 
Engineering and Environmental 
Impacts on Karst, Rochester, Min-
nesota, USA. 

 Organized and co-organized the 
main field trips for DeepKarst 2016, 
Carlsbad, New Mexico, USA. 

 

 

 NCKRI’s conference space and 
classrooms are ready for hosting 
your workshops, trainings, meetings, 
and conferences. Our facilities can 
easily accommodate up to 150 peo-
ple. They are rented by a wide varie-
ty of organizations and businesses 
looking for a versatile and profes-
sional meeting setting, as well by 
individuals for private parties in one 
of Carlsbad’s most scenic locations, 
the Cascades at Carlsbad along the 
beautiful Pecos River. Caterers are 
welcome! All funds from the rentals 
go to support and build NCKRI and 
its programs. For more information, 
contact Courtney Gasow at cgas-
ow@nckri.org or by calling 575-628
-2702. 



 

   

 Drs. Land and Veni were invited 
to give the following presentations 
and lectures: 
 Cooperative Projects Between 

Cavers, State Surveys, Agencies, 
and NGOs. National Speleological 
Society, Waynesville, Missouri. 

 11 Orders of Magnitude: the 
Range and Implications of Re-
charge Rates on Karst Hydrology 
and Management. Banquet lecture 
for the National Cave and Karst 
Management Symposium, Cave 
City, Kentucky; “Lunch and Lec-
ture,” US Forest Service, Denver, 
Colorado; Brownbag Lunch Lec-
ture, National Park Service, Den-
ver, Colorado. 

 The Latest in NCKRI Research: 
Mapping the World’s Karst, Pre-
dicting and Preventing Sinkholes, 
the First Geophysical Survey of 
Bat Guano! Baltimore Grotto, Bal-

timore, Maryland. 
 WallsMap as a GIS-Based Cave 

and Karst Database. Webinar for 
the Illinois Geological Survey. 

 An Introduction to Caves, Karst, 
and NCKRI. Community Focus, 
Carlsbad, New Mexico. 

 Sinkholes: the Quiet National Cri-
sis. Roswell Rotary Club, Roswell, 
New Mexico. 

 Madla Natural Area: Deep in the 
Heart of Caves, Karst, and Aqui-
fers. Keynote fundraising lecture, 
Friends of Madla Natural Area, 
Grey Forest, Texas. 

 Karst Hydrology of the Roswell 
Artesian Basin. Bottomless Lakes 
State Park Enchanted Evenings, 
Roswell, New Mexico. 

 Impact of the Recent Drought on 
Groundwater Resources in New 
Mexico. Roswell Rotary Club, Ro-
swell, New Mexico. 

 Dr. Land led a group of environ-
mental science students from New 
Mexico State University-Carlsbad 
on a field trip to the site of the old 
Lake McMillan reservoir. This area 
was significantly impacted by gyp-
sum karst geohazards in the early 
20th century, forcing its abandon-
ment. 

 

 NCKRI co-sponsors the Edwards 
Aquifer Authority’s Distinguished 
Lecture Series in San Antonio, Texas. 
In October 2015, Dr. Zoran Stevanov-
ić came from the University of Bel-
grade in Serbia to give the distin-
guished lecture on Hydrology, Man-
agement, and Engineering Controls 
in Karst. He was followed in April 
2016 by A Water Wonk’s World, pre-
sented by Oregon State University’s 
Dr. Michael Campana.  



 

   

 Dr. George Veni was appointed to a 
second 3-year term by the Secretary 
of the US Department of the Interior 
to serve on the Resource Advisory 
Council for the Bureau of Land Man-
agement’s Pecos District. The coun-
cil meets 2-4 times a year to review 
information, make field observations, 
hear public comments and develop 
recommendations for the Bureau. 

 Dr. Veni continues his service on the 
Aquifer Science Advisory Panel of 
the Edwards Aquifer Authority 
(EAA). The panel meets about twice 
a year in San Antonio, Texas, to re-
view active and proposed EAA re-
search and management programs. 
The Edwards is one of the country’s 
major complex karst aquifers. 

 Dr. Veni continues to represent 
NCKRI in the US Fish and Wildlife 
Service’s White-nose Syndrome 
Stakeholder Committee. During the 
past year, this bat-killing fungus has 
tragically reached the West Coast to 
now cross North America. 

 

NCKRI hosts the monthly meetings 
of the Pecos Valley Grotto of the Na-
tional Speleological Society on the third 
Thursday of each month at 7 p.m. Any-
one interested in cave exploration and 
cave research is welcome to attend. 

  
 Participated in the Carlsbad Chamber 

of Commerce’s annual Bat Brigade. 
This delegation of community lead-
ers visits leaders of New Mexico 
government to raise their awareness 
and support for issues in the City of 
Carlsbad and Eddy County. 

 Regularly attended board meetings of 
the Carlsbad Chamber of Commerce, 
and its Government Affairs, Tourism 
Council, and Education Council  
committees, Carlsbad Department of 
Development, and participated in 
related activities supporting new 
businesses and community leaders. 

 Participated in the Pecos River Water 
Users Organization meetings. 

 Regularly attend the meetings of the 
New Mexico Association of Muse-

ums Southeast Region. 
 Provided information on the karst 

hydrogeology of the Capitan Aquifer 
to the City of Carlsbad’s Water and 
Sewer Commission. 

 Participated in the Lincoln National 
Forest’s revision of their Land Re-
source Management Plan. 

 

NCKRI was featured in the following 
reports: 
 What You Don’t Know About Sink-

holes Can Hurt You. John Weiss, 
Post-Bulletin, Rochester, Minnesota, 
8 October 2015, http://
m.postbulletin.com/news/local/what-
you-don-t-know-about-sinkholes-can
-hurt-you/article_dcbcfbe2-ab5a-
55ab-9d42-2a9c410a420a.html?
mode=jqm 

 Laser Beams Brighten Prospects for 
Cave Science. JoAnna Wendel, Eos, 
96, 7 December 2015. 
DOI:10.1029/2015EO040995. 
https://eos.org/articles/laser-beams-
brighten-prospects-for-cave-science  

 Where is the World’s Deepest Cave? 
Patrick J. Kiger, Discovery News, 21 
December 2015, http://
news.discovery.com/earth/where-is-
the-worlds-deepest-cave-151221.htm 

 Don’t freak, but sinkholes have 

opened up all over Seattle. Samantha 
Larson, Crosscut.com, 2016, http://
crosscut.com/2016/01/dont-freak-but
-sinkholes-have-opened-up-all-over-
seattle/ 

 Descending into Darkness, We Shed 
Light on Ourselves. David Kelly, LA 
Times, 29 February 2016, http://
www.latimes.com/travel/la-tr-d-nps-
caverns-20160215-htmlstory.html  

 Cave Institute Hosts Meeting: Scien-
tists Visit From Around the World. 
Maddy Hayden, Carlsbad Current-
Argus, 13 April 2016. http://
www.currentargus.com/story/news/
local/2016/04/12/cave-and-research-
institute-hosts-conference/82944124/  

 3.1 quake Reported Near Border. 
Maddy Hayden, Carlsbad Current-
Argus, 18 May 2016. http://
www.currentargus.com/story/news/
local/new-mexico/2016/05/17/31-
quake-reported-near-texas-new-
mexico-border/84499686/  

 IRNR Researchers Survey Bat Popu-
lations in Texas, Anticipating White-
nose Syndrome. Eva Vigh, Conserva-
tion Matters, Texas Water Resources 
Institute, June 2016, http://
twri.tamu.edu/publications/
conservation-matters/2016/june/irnr-
researchers-survey-bat-populations-
in-texas-anticipating-white-nose-
syndrome/  



 

   

Member since May 2010; Bachelor’s 
and Master’s degrees in Geology, 
PhD in Geography. Vice Provost for 
Scholarship and Engagement, Hofstra 
University. Bob works on many karst 
issues, particular karst policy, urban 
karst, environmental sustainability, 
and geomorphology.  

 Although many of you are read-
ing this after the 2016 presidential 
election, I am writing this update as I 
help Hofstra University organize aca-
demic programming around the first 
presidential debate to be held on our 
campus on September 26th, 2016. By 
any measure, this election cycle has 
been one for the record and we antici-
pate a lively and raucous debate. 
 This year found me reflecting 
several times about karst, the Presi-
dency, and leadership in general.  
 There are two notable references 
to George Washington and caves. The 
first involves his ancestry. His great 
great grandfather was from South 
Cave, which is in the East Riding of 
Yorkshire England. While the term 
“cave” refers to a stream in the area, 

the name provides the first inkling of 
a presidential connection to our field 
of study. The second reference to a 
cave connected to our first Command-
er-in-Chief comes to us from our own 
continent in Virginia where a small 
cave in the Blue Ridge Mountains 
called George Washington’s Cave 
purportedly has a graffiti signature of 
George Washington in a back room. 
 Our renaissance man president, 
Thomas Jefferson, actually was the 
first (and probably only) president to 
conduct research in caves. As far as I 
know, he was the only president to 
actually map caves (most notably, 
Madison’s Cave Virginia). He also 
made significant contributions to the 
field of paleontology via his interest 
in caves. He was presented the bones 
of the newly discovered species Meg-
alonyx jeffersonii (Jefferson’s ground 
sloth) found in a West Virginia cave 
by a friend and he subsequently gave 
them to the American Philosophical 
Society after he wrote a scientific 
paper on them. Of course, this sensa-
tion brought forth great interest in 
cave exploration and vertebrate pale-
ontology in North America.  
 Abraham Lincoln, perhaps our 
greatest president, was probably the 
president most familiar with karst 
systems due to his upbringing in karst 
regions of Kentucky and Illinois. He 
was born in a cabin just above a site 
where a stream disappears into the 
vast underground cavernous systems 
of Kentucky. Known as a sinking 
stream, the site is thought to be the 
main source of water for the Lincoln 
family during the early days of the 
president’s life. What is fascinating 
about the connection of Lincoln to 
karst is that today we celebrate the 
president by finding his grizzled vis-
age in cave formations in tourist 
caves throughout the country. Many 
of us have been on tours where the 
guide tells us to look a certain way or 
squint just right to see the shape of 
Lincoln’s face. Even in Borneo, at a 

cave known as Deer Cave, guides 
point out the outline of Lincoln’s face 
in the entrance. 
 Of course, our most outdoor pres-
ident, Teddy Roosevelt, was certainly 
familiar with caves. He declared Jew-
el Cave in South Dakota the 14th Na-
tional Monument in 1908, the first 
cave to earn that distinction. Today, a 
2013 NCKRI study found nearly 200 
US National Park Service properties 
contain or potentially contain caves 
and karst. As our only president born 
and raised in New York City, Roose-
velt certainly had an impact on the 
way we manage cave and karst lands. 
 Many geologists may not want to 
admit it, but Herbert Hoover was the 
first US president trained as a geolo-
gist. While he was largely a mining 
geologist most known for his work on 
metallic sulfide deposits, he certainly 
knew of some of the low temperature 
hydrothermal lead and zinc ore bodies 
found in some karstic dolomites in the 
upper Mississippi River valley. 
 President Eisenhower is perhaps 

 



 

   

best known in caving circles as the 
only president to delist a cave from 
national monument status. President 
Taft listed Wyoming’s Shoshone 
Cavern as a US National Monument 
in 1910. By mid-century, local offi-
cials thought they could run the cave 
better than the federal government. 
Following intense pressure, President 
Eisenhower delisted the cave in 1954 
and turned it over to the community. 
In a generation, the cave was aban-
doned and the federal government 
took ownership again through the 
Bureau of Land Management. 
 One of the most noteworthy cave 
visits by a president occurred in 1976 
when President Nixon visited Reed 
Flute Cave in Guilin, China. The visit 
was seen as a highly controversial 
initiative, as relations with China 
were dicey, and as upstaging official 
United States foreign policy. 
 To us, the most important cave 
visit occurred when President Obama 
and the First Family visited Carlsbad 
Caverns National Park in June of 
2016 (page 1). He met many of the 
park’ staff as well our own George 
Veni and Dianne Joop. It was a re-
markable moment for all of us who 

seek to advance 
cave and karst re-
search and educa-
tion in the US. 
 As you can tell, 
US presidents have 
always had an inter-
est in caves. Howev-
er, this year it is 
worth noting anoth-
er president who has 
given much to the 
cause of cave and 
karst research.  
 At the end of 
June 2016, President 
Daniel H. Lopez is 
retiring after 29 
years as President of 
New Mexico Tech. 
As many of you 
know, President 
Lopez was one of 
the movers and 
shakers who helped 
to found the Nation-

al Cave and Karst Research Institute. 
While we are grateful to all of the US 
Presidents who helped to shape our 
national policies toward cave and 
karst landscapes and build our appre-
ciation of these special places, it is 
President Lopez who I want to recog-
nize at this time for helping to build a 
national research center focused on 
cave and karst science. 
 Our organization continues to 
change and grow. We also have other 
departures to recognize. Suzanna Her-
nandez, who worked as our Advance-
ment Director, has moved on to excit-
ing new challenges. Professor Penny 
Boston has left New Mexico Tech to 
a dynamic new positon at NASA. Our 
Office Manager Debbie Herr, who 
has been with NCKRI for as long as I 
can remember, will retire at the close 
of the summer. We are so grateful for 
everything they have done for us. 
 As this fiscal year closes, we 
welcome two new board members: 
Hazel Barton is a Professor at the 
University of Akron and Lisa Mon-
telione is a City Councilwoman from 
the City of Tampa. They each bring 
unique expertise that will help us tre-
mendously into the future. 

 
 

Member since 2007; Bachelor’s De-
grees in Industrial Engineering and 
Geology, Master’s Degree in Geo-
physics; and PhD in Hydrology. Ron 
is a hydrogeologist with the South-
west Research Institute, San Antonio, 
Texas, where much of his work focus-
es on karst aquifers. 

Member since 2005; permanent posi-
tion representing New Mexico Tech 
(NMT); Master’s Degree in Account-
ing and Information Systems, and is 
also a CPA. Richard is NMT’s Asso-
ciate Vice President of Research and 
Economic Development. He is re-
sponsible for administrative affairs 
including budget preparation, fiscal 
and project management, proposal 
development and contract negotiation, 
and provides oversight for those ac-
tivities at NCKRI. 

 



 

   

Member since November 2015; perma-
nent position representing the City of 
Carlsbad, New Mexico, appointed by 
the Mayor of Carlsbad. Jason has been a 
resident of Carlsbad, New Mexico for 
21 years. He is an Associate Pastor at 
Word Of Life Church in Carlsbad. He 
and his wife Tiffany own several small 
businesses which employ over 20 peo-
ple. They are the founders of Project 
Safe Escape, a non-profit focused on 
teen pregnancy and drug use preven-
tion. Jason has been a member of the 
City Council in Carlsbad since 2012 
and serves his community on many 
boards and committees including the 
Mayor’s Nuclear Task Force, The Eddy 
Lea Energy Alliance Executive Board, 
and Carlsbad Main Street.  

Member since January 2009; permanent 
position representing the National Park 

Service (NPS); Bachelor’s Degree in 
Geology, Master’s Degree in Environ-
mental Systems/Applied Geology. Dave 
is the Chief of the Geologic Resources 
Division of the National Park Services 
(NPS), located in Denver, Colorado. 
One of his responsibilities as Chief is 
oversight and support of the NPS cave 
and karst resource management pro-
gram. 
 

Member since May 2012; Master’s De-
gree in Business Administration. Dave 
has spent over three decades founding, 
building, and operating successful en-
trepreneurial companies and guiding 
non-profit organizations. As a principal 
and chief officer, he has managed two 
public offerings and served as president, 
executive VP, board member, secretary, 
treasurer and chief financial officer of 
NASDAQ traded public companies. He 
was an advisor during the founding and 
early years of NCKRI. Dave is a Fellow 
of the National Speleological Society 
(NSS) and has served on its Board of 
Governors. He co-chaired the 1996 con-
vention and chaired the NSS’s 2011 
convention. He has been actively in-
volved in cave and karst research and 
exploration in the US and international-
ly, including National Geographic and 
NSS sponsored projects. He holds issued 
and pending United States and interna-
tional patents and holds a commercial 
pilot license. 
 

Member since October 2011; Bache-
lor’s Degree and PhD in Chemistry. 
Calvin is an Emeritus Professor in the 
Earth Sciences Department at the Uni-
versity of Minnesota, Minneapolis. He 
serves on the Board of the Deep Portage 
Learning Center. He is a Fellow of the 
National Speleological Society. Calvin 
works on many aspects of karst hydro-
geology and the impacts of human ac-
tivities, particularly agriculture, on karst 
systems and vice versa, the limits that 
karst systems place on sustainable agri-
culture and other human activities.  

Member since May 2014. Bachelor’s 
Degree in Petroleum Geology. Eddie is 
the President of David Petroleum Corpo-



 

   

ration, a small independent oil and gas 
exploration company that is active in 
the Permian Basin of West Texas and 
Southeast New Mexico. Previously he 
worked as an exploration geologist 
for Texaco in Midland, Texas. Eddie 
has been active in several professional 
and community charitable organiza-
tions. He is a past President of the 
American Association of Petroleum 
Geologists, and has served on the 
boards of the Roswell Independent 
School District, United Way and the 
Conquistador Council of the Boy 
Scouts of America. He has also 
served and held several position in 
other community organizations in his 
home in Roswell, New Mexico. 

Member since May 2014. Bachelor’s 
and Master’s Degrees in Mechanical 
Engineering, and an MBA. Tom pur-
sues organizational innovation from 
the three perspectives of research, 
practical application, and teaching. 
His many years of practical experi-
ence include driving innovation from 
the top management team of a NYSE-
listed company and as an independent 
consultant. This practical experience 
is augmented by doctoral research 
focused on improving the effective-
ness of corporate venture capital in-
vestment as a method of innovation. 
Tom has served as profit and loss 
leader, his current challenge is build-
ing a graduate program in leadership 
for the college of engineering at Tem-
ple University in Philadelphia. He 
serves on the board of directors at 
Hedwig House and contributes to the 
mission of the Philadelphia Independ-
ence Network for autistic adults. He 
teaches graduate courses in manage-

ment, strategy, and product develop-
ment at Drexel and DeSales universi-
ties, and is an Associate Professor and 
Director of the Engineering Manage-
ment Program at Temple University.  

 

Member from 2000-2002; 2006 to 
present. Bachelor’s Degree in Geog-
raphy. Dale is the National Cave and 
Karst Program Coordinator for the 
National Park Service. He served in 
an Acting capacity for this job from 
May 2007, and filled the full-time 
position in July 2012. Involved in 
cave and karst management since 
1970, Dale served as the Cave Spe-
cialist (Supervisory Physical Scien-
tist) for Carlsbad Caverns National 
Park from July 1991 to June 2012.  

Member since May 2010; Bachelor’s 

and Master’s Degrees in Agricultural 
and Applied Economics from Virgin-
ia Tech; Juris Doctor from the Uni-
versity of Virginia School of Law. 
His research and experience focuses 
on land use law and water law. Jesse 
is the Lead Land Use Attorney for the 
Land Use and Sustainable Develop-
ment Law Clinic at West Virginia 
University. He has worked extensive-
ly with communities in West Virginia 
and Virginia on land use planning 
issues, including issues related to 
karst and water resources. 

Member since May 2014. Bachelor’s 
Degree in Civil Engineering. John has 
35 years of experience in professional 
civil engineering, principally in public 
works and national drinking water 
policy. John served as a member of 
the Environmental Protection Agen-
cy’s (EPA) National Drinking Water 
Advisory Council (NDWAC) from 
1996-2002 and on many state and 
national water policy organizations, 
boards, and commissions to include 
Vice President of the Water Utility 
Council for the American Water 
Works Association in Washington, 
DC. John is an Honorary Life mem-
ber of the National Speleological So-
ciety (NSS), where he served as na-
tional president from 1988-1992. As 
President, John led efforts to develop 
and pass the Federal Cave Resources 
Act of 1988 as well as developing 
MOUs between the NSS, the National 
Park Service, US Forest Service, and 



 

   

Bureau of Land Management. John is 
currently a Sr. Principal Engineer for 
Applied Engineering Management 
Corporation, where he is engaged in 
international projects for drinking 
water training at US embassies. 

Member since May 2013, writer. For-
mer editor and general manager of the 
Roswell Daily Record and Farming-
ton Daily Times in New Mexico; 
President of The Triton Group, a Ro-
swell, New Mexico-based public rela-
tions consulting company specializing 
in government affairs and internation-
al law enforcement.  

Member since May 2014. Bachelor’s 

Degrees in Biology and Chemistry 
from Delaware Valley University. 
With a background in both environ-
mental consulting and biomedical 
research, Bern joined leading GIS 
software developer Esri in 1986. Dur-
ing his 29-year career at Esri, he has 
held a variety of positions and respon-
sibilities that have covered a broad 
spectrum of geospatial projects and 
software development activities. Cur-
rently he is a chief technology advo-
cate and product strategist, focusing 
on ways to broaden access to geo-
graphic information via cloud-based 
GIS.  

Member since 2009, Bachelor’s De-
gree in Geology from George Mason 
University, Master’s in Geology from 
Virginia Tech. He has worked for the 
US Geological Survey (USGS) in 
Reston, Virginia, since 1988, and 
represents the USGS on the NCKRI 
Board. A research geologist, he is 
Chief of the USGS KARST Project. 
His major research activities include 
hydrogeologic studies and geologic 
mapping in the Missouri Ozarks and 
Shenandoah Valley of the Virginias, 
and the 2014 publication and contin-
ued work on the first GIS-based US 
national karst map. The map was de-
veloped in cooperation with NCKRI. 
the National Speleological Society, 
and other partners.  

 Dr. Veni is an internationally 
recognized cave and karst hydrogeol-
ogist. Prior to NCKRI, he owned and 
served as principal investigator of 
George Veni and Associates for over 
20 years. He has conducted karst re-
search throughout the United States 
and in several other countries. His 
administrative work includes serving 
as the Executive Secretary of the Na-
tional Speleological Society’s Section 
of Cave Geology and Geography for 
11 years, President of the Texas Spe-
leological Survey for 13 years, Ad-
junct Secretary of the International 
Union of Speleology (UIS) from 2002
-2009, and UIS Vice President of 
Administration since 2009. He has 
been a committee member for geolog-
ical, geographical, and biological dis-
sertations at The University of Texas 
and Harokopio University (Greece), 
and taught karst geosciences courses 
for Western Kentucky University for 
12 years. He has published and pre-
sented over 200 papers and five books 
on hydrogeology, biology, and envi-
ronmental management in karst. 
 

 Ms. Joop began working for 
NCKRI in June 2009 and brought a 
wealth of teaching experience, both 
formal and informal. While most of 
this experience was gained in Ken-
tucky and Tennessee classrooms 
teaching at many levels, she also 
worked with cave and karst education 
programs with the National Park Ser-
vice, American Cave Conservation 
Association, and Western Kentucky 
University. Ms. Joop holds a Master’s 
Degree in Education, with a focus on 
science and history. She served for 
four years as the Education Division 
Chief of the National Speleological 
Society. She is an active and experi-
enced cave explorer and surveyor on 
multiple and diverse projects. 



 

   

 Ms. Joop brings a broad and cre-
ative set of talents to NCKRI, with a 
Bachelor’s Degree in Theatre, and 
through a decade of theatrical and 
television production experiences 
with Kentucky Educational Televi-
sion, the state of Florida, Discovery 
Channel, and more. Since joining 
NCKRI, she now serves on education 
and cave and karst management com-
mittees for Carlsbad Chamber of 
Commerce, Carlsbad Municipal 
Schools, and the US Forest Service, 
and conducts cave and karst education 
programs nationally. In addition to 
her education projects at NCKRI, she 
also serves as NCKRI’s webmaster. 
 

 
 Dr. Land is a karst hydrogeolo-
gist with the New Mexico Bureau of 
Geology & Mineral Resources 
(NMBGMR). He serves as the Bu-
reau’s liaison with NCKRI and as 
NCKRI’s lead geophysical investiga-
tor. Prior to his career as a hydrogeol-
ogist, Dr. Land spent eight years in 
the petroleum industry exploring for 
new oil reserves in the Mid-Continent 
and Rocky Mountain regions of the 
U.S., and offshore West Africa. He 
received his Ph.D. from the Universi-
ty of North Carolina-Chapel Hill, 
where his doctoral research included 
submersible investigations of subma-
rine sinkholes in the Straits of Flori-
da. Before coming to work for 
NCKRI and NMBGMR in 2002, Dr. 
Land spent two years working with 
the North Carolina Division of Water 
Resources conducting geophysical 
surveys of aquifers beneath the 
coastal plain of North Carolina. 
 Dr. Land’s current research most-
ly focuses on regional investigations 
of karstic aquifers and associated phe-
nomena in southern New Mexico, but 
have extended as far as Guatemala on 
NCKRI projects. He has served on 
several graduate student committees 
at New Mexico Tech (NMT), and is 
an adjunct faculty member in the 
NMT Department of Earth and Envi-
ronmental Science. He is a Past-
President of the New Mexico Geolog-
ical Society (NMGS), and served for 

five years on the NMGS Executive 
Committee. 
 

 Debbie joined NCKRI in January 
2008 to organize and lead its adminis-
trative activities after working as a 
secretary in the Truth or Consequenc-
es Municipal School District for over 
11 years. She received an Associate’s 
Degree in Secretarial Administration 

from New Mexico State University at 
Carlsbad, and has over 25 years’ ex-
perience as a secretary, administrative 
assistant, and office manager in dif-
ferent business and educational set-
tings.  
 Since joining NCKRI, Debbie 
has set up and organized NCKRI’s 
filing system, and set up NCKRI’s 
corporate accounting system. Debbie 
completes the corresponding monthly 
reports for NCKRI’s corporate ac-



 

   

counts as well as tracking NCKRI’s 
state and federal accounts. She has 
been the treasurer for several confer-
ences and workshops held at NCKRI 
and has submitted appropriate reports 
to their committees. Debbie has 
worked on NCKRI’s annual reports 
yearly and other reports as necessary. 
Debbie is also the recording secretary 
for the Board of Directors’ meetings 
as well as the Executive Committee 
meetings. Debbie maintains the day-
to-day operations in the office to en-
sure smooth administrative opera-
tions. 
 

 Ms. Gasow joined NCKRI in 
April of 2016 as the new Event Plan-
ner. Courtney moved to Carlsbad in 
2012 and worked on contract with the 
Carlsbad Department of Development 
organizing their national Nuclear 
Conference and coordinated various 
post conference meetings. Previous to 
this she lived in Houston, Texas, and 
worked as the event coordinator for 
an art gallery for three years special-
izing in modern masters. The majority 
of her 15 years of experience in 
events stems from working in admin-
istration and special projects for the 

SOSA group, a major fine dining or-
ganization in Texas. From conception 
to build out, she was instrumental in 
opening the first fine dining restaurant 
ever in a major US ballpark (Minute 
Maid Park) and also opened and man-
aged three other restaurants under the 
tutelage of SOSA with a combined 
gross of $10 million annually. Court-
ney attended Richmond College in 
London, United Kingdom, studying 
British history for two years and also 
attended the University of Houston-
Downtown with a focus on psycholo-
gy. She is currently finishing a degree 
in Sociology/Psychology. 

 The Event Planner position at 
NCKRI is a new and interesting con-
cept. Courtney is presently working 
on marketing NCKRI’s space for pub-
lic and corporate rentals. She has par-
ticipated in classes to learn the current 
event planning software and is assist-
ing in the coordination of several pro-
jects such as The Sinkhole Confer-
ence, Board meetings, and various 
fundraising functions. Her current 
goal is to spread the message of cave 
and karst by renting the NCKRI space 
and attracting an entirely new audi-
ence to the building in conjunction 
with educating them on the im-
portance of the Institute. 

 Dr. Boston teaches classes in 
cave and karst science, geomicrobiol-
ogy, astrobiology, and global sys-
tems, and supervises graduate stu-
dents studying those topics at New 
Mexico Tech. She received a National 
Research Council Postdoctoral Fel-
lowship at NASA-Langley Research 
Center, has held positions at the Na-
tional Center for Atmospheric Re-
search, University of Colorado, Uni-
versity of New Mexico, founded her 
own non-profit research institute 
(Complex Systems Research Inc.) and 
operated it for 14 years before joining 
NCKRI in 2002. 
 Dr. Boston is a Fellow of the 
NASA Institute for Advanced Con-
cepts, Past President of the Associa-
tion of Mars Explorers, and Senior 
Editor of the journal Astrobiology. 
She is a member of NASA’s Adviso-
ry Council Committee on Planetary 
Protection, a member of the National 
Academy of Sciences COMPLEX 
committee, and past advisory board 
member for the Journal of Cave & 
Karst Studies. 
 This was Dr. Boston’s final year 
as a member of NCKRI’s staff. As the 
year ended, she accepted the job of 
Director of Astrobiology with NASA, 
where we expect she will excel study-
ing caves and life on other worlds. 



 

   

 NCKRI staff polish and expand 
their skills whenever possible. Formal 
training attended by one or more staff 
members in the past year includes: 
 Managing White Nose Syndrome in 

Show and Wild Caves, and Inte-
grating Karst Research and Citizen 
Science, National Cave and Karst 
Management Symposium work-
shops. 

 Minnesota Environmental Manage-
ment Rules, Regulations and Per-
mits for Southeast Minnesota Karst 

Landscapes and Karst Aquifers, 
14th Multidisciplinary Conference on 
Sinkholes and the Engineering and 
Environmental Impacts of Karst 
short course. 

 Geologic Site Characterization with 
Emphasis on Karst, 14th Multidisci-
plinary Conference on Sinkholes 
and the Engineering and Environ-
mental Impacts of Karst short 
course. 

 Geoscience and Ethics, Texas Board 
of Professional Geologists, training 
webinar.  

 Raiser’s Edge Fundamentals, 
Blackbaud class. 

 

 Weckstein, J.D., Johnson, K.P., 
Murdoch, J.D., Krejca, J.K, 
Takiya, D.M., Reddell, J.R., and 
Taylor, S.J. 2016. Comparative 
phylogeography of two codistribut-
ed subgenera of cave crickets 
(Orthoptera: Rhaphidophoridae: 
Ceuthophilus spp.). Journal of Bio-
geography, DOI:10.1111/
jbi.12734, 14 pp. 



 

   

 Land L, Timmons S. 2016. Evalua-
tion of groundwater residence time in 
a high mountain aquifer system: In-
sights gained from use of multiple 
environmental tracers. Hydrogeology 
Journal. DOI 10.1007/s10040-016-
1400-4.  

 

 Veni, G. Hauwert, N. 2015. Histori-
cal review and forward view of cave 
and karst research in Texas. In: 
Caves and Karst Across Time, J. 
Feinberg, Y. Gao, and E.C. Alexan-
der, eds. Geological Society of 
America Special Paper 516, 
DOI:10.1130/2015.2516(05), p. 49-
66. 

 

 Land L. 2016. Sinkholes as transpor-
tation and infrastructure geohazards 
in southeastern New Mexico. 53rd 
Paving and Transportation Confer-
ence, Albuquerque, NM. 

 Land L. 2016. Sinkholes as transpor-

tation and infrastructure geohazards 
in southeastern New Mexico. New 
Mexico Geological Society spring 
meeting, Socorro, NM, Abstracts 
with Programs. 

 Land L. 2016. Brackish water re-
sources and recharge rates in the 
Capitan Reef aquifer, southeastern 
New Mexico and west Texas. Na-
tional Groundwater Association Con-
ference on Hydrology and Water 
Quality in the Southwest, Albuquer-
que, NM. 

 Land L. 2015. Crossing boundaries 
on public lands: An update on geo-
physical surveys of a potentially ex-
tensive cave underlying BLM and 
National Park Service Units. GSA 
annual meeting, Baltimore, MD, Ab-
stracts with Programs.  

 Veni, G. 2016. A re-evaluation of 
hypogene speleogenesis: definition 
and characteristics. In: NCKRI Sym-
posium 6: Proceedings of DeepKarst 
2016: Origins, Resources, and Man-
agement of Hypogene Karst, Todd 
Chavez and Pete Reehling, eds. Na-
tional Cave and Karst Research Insti-

tute, Carlsbad, New Mexico, pp. 17-
19. 

 Veni, G., Campbell Brashear, C., and 
Glasbrenner, D. 2015. Building 
codes to minimize cover collapses in 
sinkhole-prone areas. In: NCKRI 
Symposium 5: 14th Multidisciplinary 
Conference on Sinkholes and the 
Engineering and Environmental Im-
pacts on Karst, Daniel H. Doctor, 
Lewis Land, and J. Brad Stephenson, 
eds. National Cave and Karst Re-
search Institute, Carlsbad, New Mex-
ico, pp. 471-476. 

 

 Doctor DH, Land L, Stephenson JB, 
editors. 2015. Proceedings of the 
Fourteenth Multidisciplinary Confer-
ence on Sinkholes and the Engineer-
ing and Environmental Impact of 
Karst, Rochester, Minnesota. Nation-
al Cave and Karst Research Institute 
Symposium 5. Carlsbad (NM): Na-
tional Cave and Karst Research Insti-
tute. 

 

 McCraw D, Land L. 2016. Sink-
holes: A hidden, real New Mexico 
geohazard. Earth Matters. Winter, 
2016. 

 Veni, G. 2015. The role of the Na-
tional Cave and Karst Research Insti-
tute in cave databases and manage-
ment. National Speleological Society 
Convention Program, Waynesville, 
Missouri, pp. 114. 

 Veni, G. 2015. Luck and the Gold 
King Mine spill. Basin Resources, 
Farmington, New Mexico, Fall, pp. 
40; published as: Colorado mine spill 
at least spared aquifer in Albuquerque 
Journal, Albuquerque, New Mexico, 
23 August, A11; Veni: luck and the 
Gold King Mine spill impact, Carlsbad 
Current-Argus, Carlsbad, New Mexi-
co, 28 August, A4. 

 Veni, G. 2016. Carlsbad area has 
many lessons for the Obama family. 
Op-Ed, Albuquerque Journal, Albu-
querque, New Mexico, 26 June, http://
www.abqjournal.com/798287/carlsbad
-area-has-many-lessons-for-obama-
family.html.  



 

   

NCKRI Inc. Unadudited Annual Statement of Activities and Changes in Net Assets  
For the Year Ended June 30, 2016 

Administered by NCKRI  (contact us for audited statements of previous fiscal years) 
            
  Unrestricted Contributions                   $8,826.94     Conferences                    $16,218.71 
  Conferences                 $17,870.77   Contract                          $931.73 
  Programs                   $7,738.44   Programs (including Education)                   $158,073.47 
  Rent and Lease                 $20,271.67   Operations                          $411.00 
  Education               $150,151.58   Travel                    $11,847.76 
  Other                      $100.00   Other                      $1,872.10 
TOTAL PUBLIC SUPPORT AND  
REVENUE               $204,959.40 TOTAL PROGRAM EXPENSES                  $189,354.77 
CHANGE IN ASSETS                                                                                                                                                $15,604.63              

Unaudited reports ending June 30, 2016 
 National Park  

Service  
 Administered by 
New Mexico Tech   Combined  

   0   $              161,884   $              161,884  
Revenues 
  State Appropriation 0   $              385,000   $              385,000  
  Federal Appropriation  $              312,000  0   $              312,000  
Total Revenue and Fund Balances  $              312,000   $              546,884   $              858,884  
Expenses 
  Personnel 
  Staff Salaries & Student Wages  $              179,858   $              140,074   $              319,932  
  Fringe Benefits  $                66,148   $                56,482   $              122,630  
    Total personnel  $              246,006   $              196,556   $              442,562  
  Operating 
  Rent, Utilities, Telephone  $                15,115   $                59,165   $                74,280  
  Supplies & Other  $                 5,622   $                23,895   $                29,517  

  Exhibit Design 0  0  0  
  Travel  $                 5,761   $                 9,214   $                14,975  
  Contractor Services 0   $                10,412   $                10,412  
  Property & Equipment 0  0  0  
  NMT Administrative Support  0   $                10,000   $                10,000  
  NMT F&A Costs from NPS Budget (8%)  $                22,027  0   $                22,027  
  NPS Overhead Costs to GRD on NPS       

Appropriation (6%)  $                18,000  0   $                18,000  
Transfers  $                (3,363) 0                    (3,363)   
    Total Operating  $                63,162   $              112,686   $              175,848  
    Total Funds Expended  $              309,168   $              309,242   $              618,410  
Gain/(Loss)                      2,832     $                75,758   $                78,590  
        
Ending Balance  0  0   $              240,474  
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