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Vision and Values
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.

Organization and Mission
NCKRI was created by the US 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 administered by the New Mexico 
Institute of Mining and Technology (a.k.a. New Mexi-
co Tech or NMT). Funds not produced by agreements 
through NMT are accepted directly by NCKRI through 
NMT’s non-profit, 501(c)(3) status.

NCKRI’s enabling legislation, the National Cave and 
Karst Research Institute Act of 1998, 16 U.S.C. §4310, 
identifies 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 

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

6) promote and develop environmentally sound and 
sustainable resource management practices.

NCKRI Annual Report Series
 NCKRI produced this publication as part of its 

annual reporting of activities. The reporting period 
covers NCKRI’s fiscal year, from July 1, 2020 to June 
30, 2021. Digital copies of this and previous reports are 
available for free at www.nckri.org.
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Cover Photo
Philippine biologist Maria Luisa Cabrera near the entrance of Tagrabal 
Cave, one of the caves highlighted in NCKRI’s upcoming book on 
caves and karst in the Philippines (see report on page 3). Passage 
heights in this cave reach 80 m. Photo courtesy of Dave Bunnell.

NCKRI is a proud institute of:

Back Cover Photo
Dr. George Veni pouring uranine dye into the Black River about 120 m 
upstream of where it sinks underground (see report on pages 6-7). The 
protective clothing is to prevent transferring the dye to other locations 
and creating false results. Dye tracing is a common and powerful tool in 
studying karst aquifers. NCKRI photo by Michael Jones.

http://www.nckri.org
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EXECUTIVE DIRECTOR’S REPORT
This past year was a year of transitions. It began 3 months into the 

COVID-19 pandemic. Some of our projects were canceled or postponed. We 
all worked from home. Our room rentals for meetings and events ceased, 
but in June 2021 we returned to our offices, and rentals and new projects 
resumed.

As disorienting as this year was, the biggest transitions began at the end 
of 2020 with the loss of several of our staff. Joel Despain retired at the end 
of that year from his Cave and Karst Management Scientist position. He 
was crucial in establishing NCKRI’s presence on the West Coast and is now 
wrapping up his projects, described in this report, as a NCKRI volunteer.

Two weeks into the new year, Dianne Joop moved on to new opportu-
nities and we wish her well. During her 11.5 years as NCKRI Education 
Director, she established the foundations of our Education Program and left 
on a high point, with the DropZone and new website nearly complete.

The month of April opened with Michael Jones leaving for the best pos-
sible reason. NCKRI’s first mandate is to “further the science of speleology,” 
and inspired by what he learned here Michael left to pursue graduate studies 
and become a cave and karst hydrogeologist. He still volunteers his time 
with us on the Karst Information Portal, and I have no doubt that he will do 
great things for cave and karst science.

Meanwhile as Michael was leaving, Dr. Patricia Seiser joined us in an 
upgraded version of Joel’s position as Cave and Karst Management Science 
Director. Since much of her job as a NCKRI employee is to serve as the 
National Cave and Karst Program Coordinator for the National Park Service 
(NPS), she is working out of the NPS Geologic Resources Division offices 
in Denver, and thus expanding our national footprint.

We’ve always had offices in Carlsbad and Socorro, New Mexico, but in 
addition to Denver we now have an office in Albuquerque, New Mexico. Dr. 
Lewis Land has moved his office north from Carlsbad, to extend our physi-
cal presence around the state.

As I write this report just past the close of our fiscal year, we are prepar-
ing for two more changes. Operations Division Director Vicky Gonzalez 
and Office Manager Jorja Waide will leave NCKRI in less than a month at 
the end of July 2021. Vicky is retiring and Jorja is moving to a great new 
opportunity. Both have performed incredible work with our administrative 
program, and we will miss them greatly.

Lastly, a few days into our next fiscal year, but important enough to men-
tion in this year’s report, our NCKRI, Inc., advisory board dissolved after 
many years of much appreciated service. The structure of the board reached 
a logical end point where dissolution was appropriate and opens the door to 
the creation of a new advisory council in the coming year.

As we look ahead, we are preparing for four new staff members to soon 
join the NCKRI team in Carlsbad. While losing great friends and employees 
is hard, I’m excited to see what new ideas and skills the new staff and advi-
sory council will bring to grow NCKRI to the next level!

George Veni, Ph.D.

Photo courtesy of Melissa Horn.
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INTERNATIONAL YEAR OF CAVES AND KARST
The International Year of Caves 

and Karst is a global outreach and 
education effort, led by the Interna-
tional Union of Speleology (UIS), 
to teach the public, educators, land 
managers, scientists, lawmakers—
everyone, about the many benefits, 
and some of the challenges, caves 
and karst present to humanity.

As of the end of June 2021, 
NCKRI is one of 203 partner orga-
nizations in the International Year. 
While the COVID-19 pandemic and 
loss of some staff reduced NCKRI’s 
activities for the International Year, 
it became a global leader in the year 
given our close relationship with the 
UIS (NCKRI’s Executive Director, 
Dr. George Veni, is also the UIS 
President).

The many speeches, lectures, 
interviews, and programs given by 
NCKRI staff for the International 
Year are listed in the Guest Lectures, 
Media, and Publications sections of 
this report. Michael Jones created 
an excellent StoryMap that focuses 
on United Nations Educational, 
Scientific, and Cultural Organization 
(UNESCO) Geoparks around the 
world to show the diverse beauty 
and value of caves and karst (https://
arcg.is/1XSqj80).

NCKRI has also teamed with the 
US Bureau of Land Management, 
Forest Service, and National Park 
Service to plan, promote, and create 
International Year activities through-
out the country on and in association 
with federal properties. These efforts 
and other NCKRI plans extend 
through 2022 because the Interna-
tional Year was extended one full 
year due to the pandemic.

While the NCKRI annual reports 
usually focus on NCKRI activities, 
the International Year of Caves and 
Karst is an unprecedented world-
wide education campaign that en-
compasses NCKRI’s public educa-
tion goals. Therefore, as a reminder 
to our friends reading this report, the 

following is a summary of a few of 
the benefits and challenges of caves 
and karst:

• Approximately 20% of the 
world’s land surface is karst.

• Karst and pseudokarst comprise 
25% of the US.

• About 10% of the world’s popu-
lation depends on karst aquifers 
as their sole or primary water 
supplies.

• Karst aquifers are the most easily 
contaminated.

• While karst aquifers can be high-
ly productive, they are often the 
most easily depleted.

• Sinkholes in the US result in over 
$300 million/year in road damage 
alone; when damage to homes, 
businesses, and the loss of pos-
sessions is included, the total loss 
probably exceeds $1 billion/year 
easily.

• Karst regions are often among the 
most biodiverse on the planet.

• Bats, directly and indirectly, help 
produce over 450 foods, medi-
cines, and industrial products.

• Bats in the US save American 
agriculture about $23 billion/year 
in pesticides that do not need to 

be applied.
• Cave microbes hold great poten-

tial for medical and industrial 
use.

• Many of the world’s most import-
ant archaeological sites occur in 
caves.

• Caves are sites of some of the 
greatest scientific data ranging 
from climates on Earth to finding 
life on other planets.

• Show caves are visited by nearly 
150 million people each year, 
boosting tourism and local econo-
mies in dozens of countries.
To support the International Year 

is easy. Simply talk about and edu-
cate people about caves and karst. 
“Support” does not have to be huge 
and international events. We are try-
ing to reach and teach in all corners 
of the world and need you to reach 
out to people in your corner.

For more information about 
caves and karst, the International 
Year, how to support the Year as a 
partner with events and activities, 
and for leaflets, posters, videos, 
and other resources you are free 
and encouraged to use, visit www.
iyck2021.org.

http://www.iyck2021.org
http://www.iyck2021.org
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NCKRI RESEARCH
Cave Management and 
Conservation in the 
Philippines

The diverse, significant, and 
scenic caves of Sultan Kudarat 
Province on the island of Mindanao 
have long been the focus of a joint 
American and Philippine cave 
documentation and research project 
described in detail in the 2019-2020 
NCKRI Annual Report. 

As with many activities, 
COVID-19 has slowed progress on 
NCKRI projects in the Philippines. 
At the time of this report, it is hoped 
that joint American and Philippine 
expeditions can begin again in 2022. 
This would include a resumption of 
the educational programs and pre-
sentations to government officials. 

We also plan to move forward 
with a cave and karst management 
class in 2022 to be taught by Joel 

Despain (recently retired from 
NCKRI) and Dr. Pat Kambesis 
of Western Kentucky University 
(WKU). The class will be for 
political and academic leaders in the 
Province, designed as an intensive 
class with eight hours of instruction 
per day for a week. It will be based 
upon the cave and karst management 
class taught by Joel Despain and Dr. 
Rickard Toomey for WKU.

Most significant is the progress 
on the book about caves and karst of 
the area to be published by NCKRI 
in 2021 as a part of the International 
Year of Caves and Karst. All but two 
articles are in hand and included in 
the layout. The review process for 
the publication will begin by the 
end of July once these final articles 
are in place. Reviews will be by 
both the Philippine and American 
caving teams, with a final review 

by NCKRI staff. Joel Despain is 
editing the book, now as a NCKRI 
volunteer.

The book is designed in three 
sections. The first looks at people 
and the caves both in terms of 
traditional and modern uses of the 
caves and karst. The second section 
focuses on the caves themselves, 
with articles about the caves and 
their exploration. This section also 
includes three photo galleries. The 
caves of Sultan Kudarat are very 
scenic, and the photos highlight 
that. The third section is on cave 
science and management with 
articles on the local cave biology, 
paleontological discoveries, the 
karst of the area, and the region’s 
karst geology and hydrology. We 
hope to produce both digital and 
paper versions of the book when it 
is complete.

Photo courtesy of Dave Bunnell.
The scenic jungle-clad entrance to Lom Spring Cave, the longest cave surveyed by the Sultan Kudarat 
project, leads to 3.2 km of passage. Lom Cave contains many large speleothems.
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Map of the modeled distribution of six troglobitic carabid Rhadine sp. beetles in 
the Austin area; the colors represent each species in the karst, shown in gray.

Innovations in Mapping 
the Distribution of 
Endangered Karst 
Species

In 1988 and 1993, the US Fish 
and Wildlife Service (USFWS) 
listed a total of seven invertebrate 
karst species as endangered in the 
Austin, Texas, area in Travis and 
Williamson counties. These counties 
were undergoing rapid urbanization 
and many caves were at risk of 
being sealed, destroyed, or adversely 
affected by degraded water quality 
and other impacts.

Following the listings, USFWS 
developed maps that outlined 10 
Karst Fauna Regions (KFRs), which 
contain similar and likely intercon-
nected underground ecosystems. The 
KFR maps have been used to better 
manage and set recovery standards 
for the species.

USFWS also delineated four 
Karst Zones, which identify the 
probability of encountering the 
listed species in any particular area. 
The Karst Zone maps are attached to 
various regulatory needs. Addition-
ally, they help guide urbanization 
away from sensitive areas, allowing 
opportunities for the purchase and 
protection of sensitive karst areas by 
governmental and private organiza-
tions.

As new localities and other 
information for the species became 
available, the KFR and Karst Zone 
maps became out-of-date. NCKRI 
was contracted by USFWS to update 
the mapping.

The species occur along a 160-km 
north-south reach of the Balcones 
Fault Zone, a hydrogeologically and 
biologically diverse area with an east-
west extent of up to 50 km. Previous 
studies used simple and broad statisti-
cal methods to define the KFRs and 
Karst Zones. This investigation used 
hydrogeologic and biological data 
to create a Geographic Information 
System (GIS) model that mapped the 
ranges of the seven listed species plus 
32 non-endangered troglobites (spe-

cies that only live in caves and asso-
ciated karst features) limited to the 
study area from 479 localities. These 
39 species include seven genera (one 
genus of carabid beetle, mold beetle, 
harvestman, millipede, pseudoscor-
pion, and two spider genera) that 
occupy the same ecological niches 
as the endangered species, to better 
constrain the distribution of the en-
dangered species. The locations and 
names of the localities were verified 
to the extent possible. This signifi-
cantly improved the precision of their 
geographic coordinates and eliminat-
ing duplication and other problems 
resulting from naming errors.

The locations for each cave 
known to contain at least one of the 
39 species were entered into a GIS 
along with layers of other potentially 
relevant data. We attempted multiple 
methods to identify the most 
accurate means of evaluating the 
distribution of the troglobite species 
and tested factors involving geology, 
hydrology, cave microclimates, 
surface climate, vegetation, and 
soils for their potential effects on 
species distribution. Most of these 
factors didn’t have sufficient data, 
sufficiently detailed data, or the 
needed resolution of data. Other 
data varied in quality and resolution 



  NATIONAL CAVE AND KARST RESEARCH INSTITUTE 2020-2021 ANNUAL REPORT   5

www.nckri.org

STATISTICAL ANALYSIS AND REVISION OF 
ENDANGERED KARST SPECIES DISTRIBUTION,

AUSTIN AREA, TEXAS

NCKRI REPORT OF INVESTIGATION 10

over the study area in ways that 
might bias the results. None of these 
methods were used.

Following this extensive 
evaluation, we determined the 
best modeling method was to 
reverse the GIS analysis. Rather 
than model the effects of various 
physical conditions on the species’ 
distribution, we determined and 
analyzed the distribution range 
of each species. The clustering of 
multiple range margins within a 
limited area was then interpreted to 
reflect the presence of a barrier or 
restriction to species distributions. 
Geologic contacts, faults, streams, 

soils, and other factors were then 
examined carefully where the range 
margins cluster to determine if they 
may create a barrier or restriction 
to the species’ distribution. Where 
no hydrogeological explanation 
was found for a cluster of range 
margins, subsurface ecological 
conditions beyond the scope of this 
investigation were assumed as the 
likely cause.

The GIS modeling identified 
15 range margin clusters that were 
studied as potential KFR boundaries. 
Of the eight original KFR 
boundaries, five were supported 
by this GIS analysis, three were 

modified, and one was eliminated. 
Additionally, two new boundaries 
were established, one of which 
divided an existing KFR into two. 
Further, eight informal KFRs were 
established for the regions that 
constrain the distribution of the 
endangered species.

The karst zones were modified 
in both expected and new ways. 
With more localities reported 
for endangered species since the 
previous Karst Zone updates in 
2007, Zone 1, where endangered 
species are known to occur, grew 
to fill many of the former Zone 2 
areas, which had a high probability 
for their presence. The number of 
zones expanded from the previous 
four to include two subzones for 
Zone 3 and 4. These subzones were 
needed to more precisely identify 
their biological status and thus 
better manage their ecosystems. 
The subzones were based on 
their potential for different, non-
endangered, ecological communities 
vs. potential cave and karst 
occurrence.

In addition to the new localities, 
the GIS troglobite distribution 
modeling proved a valuable tool 
in revising the Karst Zones. Some 
previous Karst Zone boundaries 
were established on little data, 
but the only data available at the 
time. The GIS modeling provided 
more quantifiable justification 
for the location of the boundaries 
throughout the study area.

Since the completion of this 
report, released as NCKRI Report of 
Investigation 10 (available for free 
download from https://www.nckri.
org/publications/reports-of-investi-
gation/ with all the project’s details), 
USFWS has updated their endan-
gered species management guidance 
based on the new results. The mod-
eling method is described in detail 
in the report for use as a template for 
objectively and statistically delineat-
ing the ranges of karst troglobites in 
other areas.

https://www.nckri.org/publications/reports-of-investigation/
https://www.nckri.org/publications/reports-of-investigation/
https://www.nckri.org/publications/reports-of-investigation/
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Dye Trace Investigation 
of a Conglomerate Karst 
Aquifer

NCKRI completed a dye trace 
study in the aquifer below the upper 
Black River in southeastern New 
Mexico in late 2020. The Black 
River is one of the southernmost 
tributaries to the Pecos River in New 
Mexico and makes an important 
contribution to meeting the state’s 
interstate compact obligations for 
sharing surface water with the 
downstream state of Texas. The 
Black River also provides the only 
habitat in New Mexico for the Texas 
hornshell mussel, Popenaias popeii, 
which the US Fish and Wildlife 
Service listed as an endangered 
species in early 2018.

The primary objective of 
this study was to demonstrate a 
hydrologic connection between the 
upper ephemeral reach of the Black 
River basin and the lower perennial 
reach of the Black River where 
groundwater discharges primarily 
at Blue Spring, the main source 
of water for this longest stretch of 
continuous critical riparian habitat. 
Funding for this investigation was 
provided by the US Bureau of Land 
Management (BLM).

The ephemeral upper reaches of 
the Black River drain canyons in the 

Guadalupe Mountains to the north 
and only flow during concentrated 
storm events. This streamflow 
quickly infiltrates into the alluvium, 
often before reaching the valley 
floor. There are several small 
perennial springs mid-basin that 
discharge into the upper Black River 
to create a series of pools connected 
by shallow channels.

Most of the springs that contrib-
ute to the flow of the Black River 
are assumed to discharge from a 
well-cemented karstic limestone 
conglomerate that crops out in short 
bluffs that line portions of the Black 
River valley. This conglomerate, 
commonly referred to as the Quater-
nary gravel aquifer, was deposited 
during Pliocene through Pleistocene 
time in a large alluvial fan originat-
ing from Slaughter Canyon.

Previous studies described 
the Quaternary gravel unit as a 
locally important karstic aquifer, 
based on the presence of springs, 
sinkholes, and solutionally enlarged 
cavities in the carbonate-cemented 
gravels. Caves, similar to those in 
the intact carbonate rocks of the 
Guadalupe Mountains, have not 
been documented in the Black River 
basin. However, hydrogeological 
characteristics are comparable to 
those of typical limestone karst 

aquifers, with some wells developed 
in the Quaternary gravel aquifer 
reporting yields up to 4,900 L/
minute.

Recharge to this aquifer 
begins in the upper reaches of 
the alluvial fan at the mouth of 
Slaughter Canyon. Groundwater 
flows downgradient through karstic 
solution conduits, following the 
topographic gradient and slopes 
from the Guadalupe Mountains 
eastward toward the Black River, 
eventually discharging from springs 
or directly into the Black River 
as baseflow. Groundwater-surface 
water interactions are demonstrated 
dramatically in the upper Black 
River where spring runs issue large 
volumes of water for short distances 
before sinking back underground. 

Groundwater movement 
in conglomerate karst aquifers 
is an under-investigated topic, 
particularly in semi-arid regions 
where dye tracing is uncommon. 
The development of similar karst 
phenomena has been observed in 
other regions of the world with 
limestone conglomerate bedrock. 
The best known is the area of 
Montello Hill in northeast Italy, also 
referred to as the “classical karst” 
of conglomerate rocks. However, 
since qualitative dye-tracing began, 
few dye trace investigations have 
focused on characterizing a karst 
aquifer formed in carbonate-
cemented conglomerates. It is thus 
unclear if their hydrologic behavior 
differs from other karst aquifers.

In May 2020 NCKRI staff 
injected nontoxic organic dyes, 
uranine and eosine, into two sinking 
stream reaches within the upper 
Black River (see back cover photo 
of the uranine injection). The dye 
tracing monitoring array consisted 
of four springs (Rattlesnake Spring, 
the spring pool at the Cottonwood 
Day Use Area, Blue Spring, Castle 
Spring) and two wells in the 
Quaternary gravel aquifer located on 
private properties several kilometers 

NCKRI photo by George Veni.
The uppermost Black River near its headwater springs.
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NCKRI photo by Michael Jones.
Michael Jones collecting an activated charcoal dye detector from Castle 
Spring; note limestone conglomerate rock on the right. 

NCKRI photo by George Veni.
Limestone conglomerate along the upper Black River.

upgradient of Blue and Castle 
springs.

Prior to dye injection, blank 
dye detectors were deployed at 
each monitoring station to measure 
background levels of the dyes 
or other substances with similar 
fluorescence. Activated charcoal dye 
receptors were exchanged weekly 
over a six-week sampling period, 
from May 7 through June 18, 2020, 
and then every other week for 
the remainder of the tracer study, 
from June 18 through November 
19, 2020. The dye receptors 
were shipped to the Crawford 
Hydrology Laboratory at Western 
Kentucky University for analysis by 
spectrofluorophotometer, which can 
detect the dyes at concentrations as 
low as parts per trillion levels. 

Because of the little information 
available on the Quaternary 
gravel aquifer, some of which 
was collected over half a century 
ago, there was a relatively high 
level of uncertainty regarding how 
successful this tracer investigation 
would be, particularly during a 
period of prolonged drought. During 
the dye trace there were no positive 
detections at any monitoring sites, 
including Blue Spring and Castle 
Spring, the farthest downgradient 
monitoring locations. These results 

are intriguing given the very high 
groundwater flow rates that occur 
in traditional karstic aquifers. They 
may reflect in part the complexity 
and tortuosity of conduit flow in 
this type of uncommon karst aquifer 
system. 

The three most likely reasons 
for negative results in a dye trace 
study are insufficient amount of dye, 
not allowing sufficient time for dye 
to move through the system, and 

not deploying dye detectors in the 
correct locations. Of these factors, 
insufficient dye mass seems the most 
likely reason for these non-detects. 
However, these results might 
also arise from the other factors. 
Groundwater flow velocities through 
the Quaternary gravel aquifer may 
be far slower than anticipated, 
especially during the drought 
conditions that existed at the time 
of this study. Alternately, despite a 
careful initial search for springs, the 
groundwater may discharge from 
springs discovered after the study 
began and not Blue Spring or Castle 
Spring.

Based on these results, NCKRI 
has recommended that BLM repeat 
the dye trace in the upper Black 
River using a larger dye mass, and 
dye detectors deployed at the newly 
found additional downgradient 
locations. The detailed results of 
this study are being prepared for 
publication early in the next fiscal 
year as NCKRI Report of Investiga-
tion 11 and will be available for free 
download from https://www.nckri.
org/publications/reports-of-investi-
gation/. 

https://www.nckri.org/publications/reports-of-investigation/
https://www.nckri.org/publications/reports-of-investigation/
https://www.nckri.org/publications/reports-of-investigation/
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Exploring the Upper Limits 
of Electrical Resistivity 
Profiling

One of the common challenges 
in karst geophysical research is 
pushing the technology to find 
cavities located as deep as possible 
in the ground. But what are the 
upper limits of the technology? How 
small and shallow a cavity can be 
detected? Answering that question 
was an important purpose of this 
study.

The Visitor Center, park 
headquarters, and associated structures 
at Carlsbad Caverns National Park 
are located on the southeast-facing 
escarpment of the Guadalupe 
Mountains in southeastern New 
Mexico. The buildings are constructed 
on dolomite outcrops of the middle 
Permian Tansill Formation, which is 
the host rock for the natural entrance 
and upper passages of Carlsbad 
Cavern. National Park Service 
personnel planned to excavate a trench 
for a utility line near structures in that 
area. Because the excavation would 
cut into karstic dolomite bedrock, 
the park staff were concerned about 
encountering possible void spaces 
(small caves) along the course of the 
excavation. 

The trench for the proposed 
utility line would be ~55 cm 
deep and 36 m long. Park service 
personnel contracted NCKRI to 
conduct an electrical resistivity 
(ER) survey along the route of 
the proposed utility line to detect 
potential voids. Conventional 2D 
ER methods are not commonly 
used to find such shallow features. 
Geotechnical surveys requiring 
a depth of investigation less than 
one meter below ground level 
usually employ methods such as 
conductivity profiling or ground 
penetrating radar. The minimum 
exploration depth NCKRI had 
attempted to date with 2D ER 
methods had been ~10 m. This study 
allowed us to explore the upper 
(shallower) limits of the electrical 

resistivity method.
A SuperSting R8/IP electrical 

resistivity system built by 
Advanced Geosciences, Inc., was 
used to collect resistivity data, 
employing a dipole-dipole array 
configuration. While resistivity 
data were collected, a Topcon 
GR3 Global Positioning System 
(GPS) instrument package was 
used to collect survey-grade GPS 
coordinates and elevations for each 
electrode in the array to correct for 
variations in topography. ER data 
were processed using EarthImager-
2D™ software.

Because of the extremely 
shallow depth of investigation, 
we used a modified 112-electrode 
dipole-dipole command file 
specifically designed for a 

shallower exploration depth. The 
modified command file instructs 
the SuperSting resistivity meter to 
collect all the highest resolution 
dipole-dipole readings down to the 
5-meter depth level and has the 
deeper commands removed. 

On 14 October 2020, NCKRI 
personnel conducted two electrical 
resistivity surveys parallel to the 
proposed utility line trench. The first 
survey used a 112-electrode dipole-
dipole array configuration at a 1-m 
electrode spacing and the modified 
dipole-dipole command file discussed 
above. The surface of the survey 
area consists of a few centimeters 
of old compacted roadbed material 
overlying dolomite bedrock, making 
installation of the stainless steel 
electrodes to an appropriate depth 

NCKRI photo by George Veni.
Electrical resistivity survey line along the route of the proposed utility trench.
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Electrical resistivity survey along proposed utility line trench at Carlsbad Caverns National Park, using 112 electrode 
dipole-dipole array and modified dipole-dipole command file.

Electrical resistivity survey along proposed utility line trench at Carlsbad Caverns National Park, using 112 electrode 
dipole-dipole array and standard dipole-dipole command file.

physically challenging. For this 
reason, initial contact resistance was 
extremely high, but reduced almost 
90% by pouring saltwater on the 
electrodes. Despite this dramatic 
improvement, the contact resistance 
was still high and produced a noisy 
data set with an error of 13.91%. A 
second ER survey conducted using 
the same array but with a standard 
unmodified dipole-dipole command 
file, produced an error of >37%.

Because of the high noise level 
of these two data sets, we revised the 
EarthImager™ settings to process 
the data differently and it produced 
usable results. Maximum resistiv-
ity in the first survey was 15,885 
ohm-m, thus it does not appear that 
there are any air-filled voids present 
within the surveyed area. Air, which 
has near-infinite electrical resistivity, 
will usually display resistivity val-
ues >100,000 ohm-m. The near-con-
tinuous layer of high resistivity that 
extends across the profile reflects the 
presence of highly resistant dolomite 
bedrock at or very near the surface 
beneath the survey line. 

The two surveys did provide 
slightly different results because 

they reached different maximum ex-
ploration depths. The first reached a 
depth of about 5 m and gave a closer 
view for shallow potential voids. 
The second achieved a depth of ~16 
m. Its results are consistent with 
the shallower survey but also show 
a conductive zone at ~5 m depth 
that may indicate a perched aqui-
fer formed in the Tansill dolomite 

www.nckri.org

EXPLORING THE UPPER LIMITS OF
ELECTRICAL RESISTIVITY PROFILING:

GEOPHYSICAL SURVEYS OF A PROPOSED UTILITY LINE, 
CARLSBAD CAVERNS NATIONAL PARK, NEW MEXICO

NCKRI REPORT OF INVESTIGATION 9

where it overlies the less 
permeable upper Yates 
sandstone. Flow from this 
perched aquifer is seen 
where water seeps from 
the Yates-Tansill contact 
in the road cut at the 
Walnut Canyon overlook, 
~800 m northeast of the 
survey area. 

This study provided a 
useful test of the shallow-
er limits of conventional 
resistivity surveys. Geo-
physical investigations 
with a target exploration 
depth of less than one 
meter usually employ oth-
er tools, such as ground 
penetrating radar or 
frequency-domain elec-

tromagnetics. We have nevertheless 
demonstrated that ER surveys, when 
configured for such a shallow depth 
of investigation, can still provide 
useful information about near-sur-
face conditions. NCKRI Report 
of Investigation 9 provides all the 
details and can be downloaded from 
https://www.nckri.org/publications/
reports-of-investigation/.

https://www.nckri.org/publications/reports-of-investigation/.
https://www.nckri.org/publications/reports-of-investigation/.
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Evaporite Karst in
Southeastern
New Mexico and
West Texas

Dr. Lewis Land completed a 
large-scale review of the societal 
impact of evaporite karst in 
southeastern New Mexico and west 
Texas. Evaporite karst phenomena in 
the Pecos River region extend from 
Santa Rosa, New Mexico, near the 
headwaters of the river, south for 
more than 400 km to the state line 
south of Carlsbad, and beyond into 
west Texas.

The presence of soluble gypsum 
and halite Permian-age bedrock 
in outcrop or in the subsurface 
throughout the region has 
resulted in manifestations of karst 
processes at a variety of scales, 
from small sinkholes and caves to 
regional subsidence basins, and 
has significantly influenced the 
topography along the margins of the 
Pecos River valley. Anthropogenic 
processes, such as solution mining, 
road construction, and improperly 
cased or plugged oil and water 
wells, have also accelerated and 
modified the ongoing natural 
evolution of the evaporite karst 
landscape.

The Guadalupe Mountains in 
the region are world-famous for 
their caves formed in carbonate 
bedrock, the most obvious example 
being Carlsbad Cavern, one of three 
world heritage sites in New Mexico. 
However, with a few exceptions, 
most limestone caves in the 
Guadalupe Mountains are located 
above the regional water table and 
have little direct impact on societal 
infrastructure.

Apart from tourism, the greatest 
human impact of carbonate karst 
phenomena in southeastern New 
Mexico lies in the regional karstic 
aquifers formed in Permian 
limestones of the Capitan Reef 
and Roswell Artesian Basin. In 
contrast, evaporite karst features 
and processes have had a profound 

Regional map of southeastern New Mexico and west Texas. Red filled circles 
show relevant gypsum sinkholes, other evaporite karst features, and other 
locations mentioned in this report. BF=Burton Flats; BLNWR=Bitter Lake National 
Wildlife Refuge; BLSP=Bottomless Lakes State Park; CC=Carlsbad Cavern; 
CD=Chosa Draw; I&W=I&W brine well; LHS=Loco Hills Sinkhole; ND=Nash Draw; 
WIPP=Waste Isolation Pilot Plant. Red lines show the Pecos Buckles, wrench 
faults extending southwest-to-northeast across the Pecos Slope.

influence on the geomorphology, 
hydrology, economy, and 
infrastructure of the lower Pecos 
region. Notable examples from north 
to south include:

• Bitter Lake National Wildlife 
Refuge and Bottomless Lakes 
State Park, sites of rising ground-
water through evaporites that 
create collapse-formed sinkhole 
lakes and wildlife habitat.

• Lake McMillan, a failed dam site 
due to leakage through underly-
ing gypsum bedrock.

• Waste Isolation Pilot Plant, the 
country’s only permanent trans-
uranic nuclear waste repository in 
deep bedded salt.

• Several sinkhole collapse sites 
known or potential due to brine 
well or other oil and gas produc-
tion operations.
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Karst Information Portal
The Karst Information Portal 

(KIP) is part of the University of 
South Florida (USF) Libraries 
Digital Collections interface—
currently located at https://digital.
lib.usf.edu/karst—and serves as 
a one-stop shop for open, online 
access to cave and karst research. 
KIP is a NCKRI project in partner-
ship with the USF Libraries, Uni-
versity of New Mexico, and the 
International Union of Speleology.

NCKRI has been sending several 
spreadsheets of citations to the USF 
Libraries team over the course of 
the past year. Once received, the 
USF Libraries staff do copyright 
clearance on these items to deter-
mine which ones can be posted with 
full-text and which need to just be 
citations. Metadata is created for 
each item, and these are uploaded to 
the KIP portal. This year, we have 

added 3,348 items to the portal, 
bringing us to a total of 8,560 in the 
Portal—a 64% increase! 

The Karst Information Portal 
usage is measured through Google 
Analytics and other tools. Usage 
of the Portal continues to grow. 
Usage has increased by 1.29% this 
year, from 322,195 downloads in 
FY2019-2020 to 326,351 down-
loads in FY 2020-2021. KIP usage 
by human users is coming from 
every country in the world, with 
most of the usage being in the Unit-
ed States, followed by Germany 
and France. KIP is truly reaching 
a worldwide audience! The chart 
below shows the top 10 countries 
of usage for the Karst Information 
Portal. 

System improvements for the 
Karst Information Portal on the 
SobekCM platform were put on hold 
for this year. USF is in the process 

of consolidating three repositories 
onto the bepress Digital Commons 
platform. As part of this process, the 
custom SobekCM-based repository 
enhancements were halted at the 
beginning of the academic year, 
though content is still being loaded. 
Many KIP users are already familiar 
with Digital Commons, current-
ly branded as Scholar Commons, 
from accessing the proceedings for 
the Sinkhole Conference and other 
meetings.

In preparation for the upcoming 
improvements, independent, detailed 
reviews of KIP were provided by 
a diverse team of reviewers. In 
addition, general user feedback on 
the KIP platform has helped identify 
more issues that will be addressed 
by migrating to the new platform. 
We will begin moving KIP content 
to the new system over the next 
year.

https://digital.lib.usf.edu/karst
https://digital.lib.usf.edu/karst
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Do Dye Tracers
Harm Cave Bacteria?

Fort Stanton Cave, New Mexico, 
contains the remarkable 12-km long 
calcite speleothem called Snowy 
River. The source of the water flow 
is unknown and tracer studies using 
fluorescent dyes have been proposed 
to find it. Standard dye tracers, 
although widely used in karst 
hydrology and generally considered 
safe, have not been tested for use in 
sensitive cave systems. 

This project was undertaken to 
quantify the toxicity of four dyes to 
Fort Stanton Cave microbes. Field 
and lab research was performed 
by New Mexico Tech undergrad 
Evelyn Byrd, under the guidance 
of Dr. Thomas Kieft. Samples were 
collected from the cave and bacteria 
were cultivated from those samples.  
In an agar diffusion test, growth of 
the bacteria was not prevented in 
the presence of 35% uranine, 35% 
eosin, 15% pyranine, or 1% sulfor-
hodamine B. Liquid culture assays 
of one isolate showed slowing of 
growth rates (but not complete 
inhibition) at 35 g/L uranine, 3.5 g/L 
eosin, 0.1 g/L pyranine, and 10 mg/L 
sulforhodamine B. Testing of a sed-
iment sample containing a complete 
microbial community for the ability 
to metabolize glucose showed zero 
inhibition for all dye concentrations, 
except the highest concentration (35 
g/L) of eosin.

Results indicate no cave-specific 
toxicity of the dyes to Fort Stanton 
microbes. Additionally a literature 
survey on the four dyes revealed no 
tendency to cause mutations. These 
findings support the Bureau of Land 
Management, which funded this 
study, to move forward with hydro-
logic tracing at Fort Stanton Cave. 

Cave Geomorphology of 
the Klamath Mountains

Halfway through this year, Joel 
Despain retired but is continuing his 
research project studying the caves 
of the McCloud Limestone as a 

volunteer. His study area is between 
Redding and McCloud, California, 
in the eastern Klamath Mountains.

Work proceeded on this project 
with the collection of additional 
samples for analysis at Fort Hays 
State University in Kansas, through 
the assistance of Dr. Jonathan Sum-
rall. The samples are from highly 
altered diorite dikes within the early 
Permian McCloud Limestone that 
may be related to the speleogenesis 
(origin) of some caves in the region. 

Other work included continued 
mapping of the caves for morpho-
metric analysis and the development 
of a basic Geographic Information 
System (GIS) database of the loca-
tions of caves, sinkholes, and other 
karst features. Many caves have also 
been added to the project, creating 
a more complete picture of cave 
development within the McCloud.

The caves in the area appear to 
be formed by two distinct processes, 
one occurring currently near the 
base of the mountains by modern 
water flowing down through the 
limestone. The other caves seem 
formed by ancient processes where 
rising, heated, groundwater flowed 
high in the mountains.

The goal of this project is a 
professional paper on the complex 
cave origin and geomorphology of 
this karst region.

Laboratory, Bat Roost,
Sample Archive, and 
Groundwater Fauna

Equipment and supplies 
purchased last year for NCKRI’s 
laboratory continue to be installed 
and organized. Most of the set-up is 
done and would have been finished, 
except for NCKRI Headquarters 
being vacant most of the year due 
to the COVID-19 pandemic. Some 
progress was also made processing 
the temperature and humidity data, 
and examining the video logs of our 
bat roost, for later study.

No substantive progress has 
happened with the National Cave 
Sample Archive or the groundwater 
fauna project. Like the laboratory 
and bat roost, while access to 
NCKRI Headquarters is recently 
restored, this project is also waiting 
for the hiring of a new Cave and 
Karst Science Specialist to resume 
further organizing the samples and 
processing their data. Meanwhile, 
we are continuing discussion with 
scientists who are considering 
preserving their cave samples in our 
archive.

If you would like to talk about 
contributing cave samples to 
NCKRI’s National Cave Sample 
Archive, please contact Dr. George 
Veni at gveni@nckri.org or by 
calling 575-887-5517.

Photo by Pete Lindsley, courtesy of the Bureau of Land Management.
Sampling for microbes in Fort Stanton Cave’s Snowy River.
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In 2019, NCKRI initiated three 
new grant programs designed to 
facilitate and support cave and karst 
research at academic and research 
institutions across the United States:

• The NCKRI National Seed Grant 
Program is designed to enable 
investigators to initiate new cave 
and karst research as well as 
encourage new principal investi-
gators to enter the field.

• The NCKRI Scholar Fellowship 
Program supports cave and karst 
research by exceptional graduate 
and undergraduate students.

• The NCKRI-NMT Internal Seed 
Grant Program creates opportu-
nities for investigators at NCKRI 
and New Mexico Tech (NMT) 
to initiate new cave and karst 
research and expand NCKRI’s 
research footprint by enhancing 
collaborations with NMT faculty 
and students.
NCKRI’s research grant program 

is managed by Dr. Daniel Jones. 
Grant application and other infor-
mation is posted at https://www.
nmt.edu/research/organizations/
nckri.php. Below are two progress 
reports on our 2019 grants, followed 
by reports on two new National 
Seed Grants and a NCKRI-NMT 
Internal Seed Grant issued in 2020; 
the announcement of new NCKRI 
Scholar Fellowships will occur in 
late summer 2021.

NCKRI
National Seed Grants 
Dr. Elizabeth Hasenmueller, 
progress report: Quantifying 
microplastic debris transport and 
sourcing for a karst aquifer

Karst aquifers are highly suscep-
tible to anthropogenic contamina-
tion due to their high connectivity 
to surface environments. Previous 
research has demonstrated that 
urban and agricultural land uses can 
impair vulnerable karst habitats and 
drinking water sources with biolog-

2021. Quantifying microplastic 
debris sourcing and transport for 
a karst aquifer (abstract). Emerg-
ing Contaminants in the Environ-
ment Conference, online.

• Baraza*, T., Hasenmueller, E.A. 
2021. Quantifying microplastic 
debris sourcing and transport 
for a karst aquifer. 2021 SLU 
Summit for Water, Saint Louis 
University WATER Institute, 
online.

• Baraza*, T., Hasenmueller, E.A. 
2020. Quantifying microplastic 
debris sourcing and transport 
for a karst aquifer. Geological 
Society of America Abstracts 
with Programs 52, 6, Geological 
Society of America Conven-
tion, Canada, invited presen-
tation, https://gsa.confex.com/
gsa/2020AM/meetingapp.cgi/
Paper/355066.

• Baraza*, T., Hasenmueller, E.A. 
2021. Quantifying microplastic 
debris sourcing and transport for 
a karst aquifer. Litzsinger Road 
Ecology Center Summer Volun-
teer Enrichment Series, online.

NCKRI RESEARCH GRANT PROGRAM

Photo courtesy of Carly Finegan.
Saint Louis University PhD student 
Teresa Baraza sampling the Cliff Cave 
stream for microplastics and other 
water quality parameters.

ical (fecal bacteria) and chemical 
(nutrient and toxic metal) pollutants. 
Microplastics (plastic < 5 mm) are 
ubiquitous emerging contaminants, 
but research on this debris main-
ly focuses on marine and surface 
freshwater environments. Thus, 
their intrusion into karst aquifers is 
unknown. Microplastics can cause 
significant harm to aquatic life when 
organisms become entangled in the 
plastics or consume them. 

Dr. Hasenmueller and her stu-
dents are quantifying and charac-
terizing microplastics for a stream 
issuing from Cliff Cave (Saint 
Louis, Missouri, USA). Cave water 
samples were collected for one year 
under variable flow conditions to 
examine microplastic sources and 
transport mechanisms. They found 
microplastics in all collected sam-
ples, with concentrations ranging 
from 2.1 to 82.5 microplastics/L. 
Fibers were the dominant form (93% 
of all microplastics) and clear was 
the most common color (60% of all 
microplastics).

Dr. Hasenmueller’s team ob-
served that microplastic concentra-
tions increased during flood events 
in the cave. They noted that total 
microplastic concentrations were 
also positively correlated with total 
suspended sediment, but negatively 
correlated with electrical conduc-
tivity and pH. Geochemical data 
indicate that microplastic pollution 
is introduced to the cave when 
dilute and sediment-rich runoff 
enters the karst through sinkholes 
and fractures. Their research will 
provide a baseline for future work 
related to the transport and fate of 
microplastics in karst and ground-
water environments and can be 
used to inform debris mitigation 
strategies.

Presentations and outreach 
on this study include (*indicates 
student working on the project):

• Baraza*, T., Hasenmueller, E.A. 
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Photo courtesy of Dr. Dylan Ward.
Dr. Rachel Bosch demonstrates 
erosion measurements using a micro-
erosion-meter for Science Around 
Cincy host Chris Anderson and crew.

Dr. Dylan Ward and Dr. Rachel 
Bosch, progress report: Stream 
capture from below: formation of the 
Sinkhole Plain, Kentucky, through 
the lens of relict topography.

This study is focused on central 
Kentucky, where multiple tributaries 
to the Barren River were cut off 
from below by the development 
of sinkholes and cave passages 
in the Sinkhole Plain. Their flow 
was diverted to the Green River, 
migrating the drainage basin 
boundary between the Barren 
and Green watersheds westward 
over time. This is part of a larger 
erosional pattern in response to 
down-cutting of the Green and 
Barren rivers during the Quaternary, 
wherein sinkholes develop and 
deepen to reflect increased erosion 
potential of the subsurface drainage 
network that flows to these rivers.

Drs. Bosch and Ward prepared 
a variety of samples for geochro-
nological analysis. They conducted 
radiocarbon and cosmogenic isotope 
measurements on surface stream 
sediments from the Sinkhole Plain. 
They also performed cosmogen-
ic burial dating of allochthonous 
cave sediments and uranium-series 
analysis on flowstone in Crystal 

Onyx Cave, a cave in a hill about 80 
m above the modern Sinkhole Plain 
surface.

A preliminary analysis indicated 
that the charcoal and calcite samples 
were not of sufficient purity to 
measure. The cosmogenic nuclide 
samples were prepared successfully 
and accelerator mass spectrometry 
measurements to determine nuclide 
concentrations are anticipated 
by late summer 2021. These 
measurements will reveal the total 
amount of surface lowering of the 
Sinkhole Plain since Crystal Onyx 
Cave was connected to the regional 
passage and stream network and will 
constrain modern rates of sediment 
transport in a sinking stream.

The full results of this study to 
date are available in Dr. Bosch’s 
dissertation:

• Bosch, Rachel. 2021. Landscape 
Evolution of the Central Ken-
tucky Karst. PhD Dissertation, 
University of Cincinnati.

Selected portions of this research 
were also published in:

• Bosch, R., Ward, D. 2021. 
Chasing sand: evolution of the 
surface and subsurface drainage 
of the Sinkhole Plain, Central 
Kentucky Karst, USA. Europe-
an Geophysical Union General 
Assembly 2021, online, EGU21-
957, https://doi.org/10.5194/
egusphere-egu21-957.

• Bosch, R., Ward, D. 2021. Land-
scape Evolution of the Central 
Kentucky Karst. International 
Karstological School, online, 
https://iks.zrc-sazu.si/wp-con-
tent/uploads/2021/07/VOD-
NIK-MKS-28-2021.pdf.
In related public education and 

outreach activities, Drs. Bosch and 
Ward worked with the production 
staff of Science Around Cincy, a 
widely viewed video series target-
ing 6th-8th graders that highlights 
scientific research performed in the 
region surrounding Cincinnati, Ohio. 
The researchers were filmed observ-
ing cave sediments and measuring 

Dr. Magdalena Osburn and Mr. 
Matthew Selensky: Constraining 
the Mammoth Cave nitrogen cycle 
with a combined sequencing and 
isotopic approach.

Cave environments are full of 
nitrogen, but where does it come 
from? How it is moved around by 
underground microbes? This has 
been an open question for 150 years.

The Mammoth Cave System, 
Kentucky, is particularly 
understudied in this regard. Despite 
historic mining of saltpeter, and 
is an ideal place to test competing 
hypotheses of how nitrogen is 
delivered and transformed in cave 
environments.

Dr. Osburn and Mr. Selensky 
hypothesize that nitrogen-eating 
microbes living within Mammoth Cave 
are key players in the cave nitrogen 
cycle. They will combine DNA 
sequencing with isotope geochemistry 
to:
1. Measure the abundance and 

isotopic composition of different 
kinds of nitrogen across the cave;

2. Constrain microbial nitrogen 
cycling using protein isotopes; 

Photo courtesy of Dr. Magdalena 
Osburn.

Dr. Magdalena Osburn testing water 
chemistry in Mammoth Cave, Kentucky.

erosion rates in Mammoth Cave 
National Park, which will result in a 
roughly 5-minute episode about how 
surface and subsurface processes of 
weathering, erosion, and deposition 
affect cave passages. The episode 
will be edited during summer of 
2021, and is expected to be available 
in the fall. 

https://iks.zrc-sazu.si/wp-content/uploads/2021/07/VODNIK-MKS-28-2021.pdf.
https://iks.zrc-sazu.si/wp-content/uploads/2021/07/VODNIK-MKS-28-2021.pdf.
https://iks.zrc-sazu.si/wp-content/uploads/2021/07/VODNIK-MKS-28-2021.pdf.
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Photo courtesy of Sarah Burgess.
Dr. Lukoczki examining a dolomite 
body protruding into the cave pas-
sage in Spelungers Cave, Kentucky.

Drawing courtesy of Dr. Kooktae Lee.
Conceptual drawing of the helium-assisted hybrid drone.

Dr. Georgina Lukoczki and Dr. 
Benjamin W. Tobin: Controls of 
dolomitization on matrix porosity 
and its effect on cave passage 
formation as inferred from 
numerical simulations based on 
geochemical and experimental 
analyses.

The goal of Drs. Lukoczki and 
Tobin’s research is to clarify the 
complex relationship between cave 
formation and physical and chemical 
characteristics of the cave-hosting 
dolomitic rocks. How the original 
limestone or lime mud transformed 
into dolomite is likely a key factor 
in how further alterations of the 
rock occur, including cave passage 
development.

NCKRI-NMT
Internal Seed Grants
Dr. Kooktae Lee: Development of 
a hybrid drone for sustainable cave 
and karst research

Although roboticists have 
developed special types of robots for 
cave surveying, robotic operations 
are technically difficult in caves 

because of severe environmental 
factors such as rough terrains 
with large rocks, deep holes, and 
underground rivers. Flying robots 
(drones) have an ability to overcome 
these extreme conditions, and thus 
may be superior to other robot 
platforms for cave exploration 
and research. Unfortunately, most 
commercial drones can only fly up 
to 20 minutes. 

The major goal of this research 
is to develop a hybrid drone 
(helium balloon + drone) that can 
increase the drone’s flight time 
considerably and keep the size of 
the drone as small as possible for 
cave exploration. Dr. Lee’s team 
has developed a prototype helium-
assisted hybrid drone, which has 
increased the flight time more than 
2.5 times when compared to the 
original drone without the helium 
balloon.

A video clip of the hybrid 
drone’s test flight is available at 
https://youtu.be/4bgJWj4JrYg. Dr. 
Lee and his students are now work-
ing at equipping their drone platform 
with LiDAR and other sensors for 
cave exploration and mapping.

and
3. Identify microbes that can eat 

different forms of nitrogen using 
their genes.
Using cutting edge methods not 

available previously, these data will 
tell them how nitrogen moves through 
the Mammoth Cave System. These 
new data will help them understand 
the subsurface nitrogen-dynamics in 
Mammoth Cave and the habitability 
and biogeochemistry of cave and karst 
systems more broadly.

Dr. Osburn and Mr. Selensky will 
share their results through scientific 
publication, with the public by an 
exhibit in the Mammoth Cave Nation-
al Park Visitor Center, and with the 
world via social media.  

Samples with varying degrees 
of resistance to dissolution will be 
collected from the Mammoth Cave 
System and the Edward Mountain 
System of Kentucky. Fundamental 
characteristics of cave-hosting 
dolomites will be investigated, 
such as the fabric of the original 
sediment, the texture and porosity 
of the dolomites, and geochemical 
characteristics that will help them 
identify the processes that resulted 
in dolomitization.

The results obtained from 
experimental dissolution and 
numerical simulation studies, 
together with advanced geochemical 
analyses, will help them better 
understand the processes that lead to 
the formation of caves and karst in 
dolomites.
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EDUCATION PROGRAM
NCKRI’s Education Program 

suffered two major delays this 
year: the pandemic and loss of our 
Education Director. Nonetheless, we 
made major progress on three fronts: 
the DropZone, website, and public 
education programs.

DropZone Construction
The DropZone is outside NCKRI 

Headquarters and fills the courtyard. 
It is a 9-m tall, simulated cave where 
visitors will immerse themselves 
in vertical cave exploration. They 
will learn rope climbing, rappelling, 
rock climbing, and other techniques 
used to explore and study caves. 
Portable exhibits at ground level give 
information about caves and karst 
and show how theories developed 
by Newton and Galileo help cavers 
discover unexplored worlds deep 
underground. 

Construction of the DropZone was 
delayed by COVID-19 restrictions but 
was 90% completed. The remaining 
10% will be done in late 2021 with 
the goal of opening to the public in 
Spring 2022. The DropZone will be 
used to inspire visitors to learn about 
caves and karst landscapes, while 
having fun “hanging out” with us. This 
special experience would not have been 
possible without the generous donation 
of a City of Carlsbad New Mexico 
Lodgers Tax grant of over $255,000, 
support from New Mexico Tech, and the 
superb exhibit and ropes course plans by 
Storyline Studios and Aerial Designs.

NCKRI Website
Last year we announced our work 

to completely redesign the NCKRI 
website. Dozens of pages were 
written and since then more have 
been written and more photos added. 
A brilliant new design was created, 
and some features were retooled for 
easier and better use. As this report 
goes to press, the new website is on 
the verge of being launched. Check 
it out and let us know what you 

think. More updates and additions 
are already in the works to further 
expand the range and usefulness of 
the website: www.nckri.org.

National and International 
Workshops

The COVID-19 pandemic 
negatively and positively affected our 
workshops. All in-person workshops 
were canceled for public health 
reasons. However, people around the 
world began using virtual meeting 
technology extensively. NCKRI staff 
were invited to give more classes, 
seminars, and educational lectures 

than usual because no travel time or 
costs were involved. They are listed 
in the Guest Lecture and Seminar 
section of this report. While none 
were extensive enough to qualify as 
workshops, their virtual audience 
and continuous availability on the 
Internet reached thousands of people, 
far more than a typical in-person 
workshop. When it is safe to resume 
in-person workshops and seminars, 
NCKRI plans to make them hybrid 
events whenever possible to continue 
outreach to a much wider audience 
that blurs the line between national 
and international programs.

NCKRI photo by Jorja Waide and Vicky Gonzales.
The DropZone 90% complete, as seen from the second floor reception windows.



  NATIONAL CAVE AND KARST RESEARCH INSTITUTE 2020-2021 ANNUAL REPORT   17

Membership
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. 

NCKRI PARTNERS AND FRIENDS

NCKRI Partners
NCKRI believes in cooperative 

relationships. We recognize four 
levels of partnership and use their 
descriptions below in defining our 
relationships with partners. New 
partnerships are welcome!

Founding 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 
permanent position on the NCKRI, 
Inc., Board.

• City of Carlsbad
• State of New Mexico through the 

New Mexico Institute of Mining 
and Technology

• US National Park Service

Institutional Partners
Organizations with formally de-

fined, mutually supportive relation-
ships with NCKRI through Memo-
randa of Agreement, Memoranda of 
Understanding, contracts, or other 
written and signed agreements, in 
effect for periods of at least one 
year, and which define each party’s 
specific roles and responsibilities.

• American Geosciences Institute
• Carlsbad Caverns National Park
• Emil Racovita Institute of Spele-

ology (Romania)
• Guadalupe Mountains National 

Park
• International Research Center   

on Karst (China)
• Instituto do Carste (Brazil)

• International Academy of Karst 
Sciences

• International Union of Speleology
• Karst Research Institute 
• National Cave and Karst Re-

search Institute, Inc.
• New Mexico Bureau of Geology 

and Mineral Resources
• US Forest Service
• US Geological Survey
• University of New Mexico
• University of South Florida

NCKRI Affiliates
Organizations that demonstrate 

meaningful support for NCKRI 
and its goals, or their intent to do 
so, but without a formal defining 
agreement. NCKRI Affiliates are 
approved by the NCKRI, Inc., 
Board of Directors. NCKRI and 
its Affiliates exchange news and 
information, and coordinate and/
or cooperate 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 Chamber of Commerce
• Carlsbad Municipal Schools
• Edwards Aquifer Authority
• Fort Stanton Cave Study Project
• Karst Waters Institute
• Living Desert Zoo & Botanical 

Gardens State Park
• National Caves Association
• National Speleological Society
• NASA
• US Bureau of Land Management
• US Fish and Wildlife Service

Annual Giving
Our Annual Giving Program 

recognizes those individuals and or-
ganizations who joined as members 
or provided goods, services, and/or 
financial gifts to NCKRI during FY 
2020-2021.

In recent years, we have begun 
sending annual letters asking for 
financial support. In consideration 
of the COVID-19 pandemic and the 
personal and financial difficulty mil-
lions of people experienced, we de-
cided to forego the letters this year. 
We are thus especially grateful to 
the following individuals and groups 
who generously supported us.

• Alamo Area Chapter of the Texas 
Master Naturalists

• Rose-Anna Behr
• Tyrone Black
• Jim Coke
• Chloe Cooper
• Paul and Sandra Cosand
• Steve Damon
• Esri, Inc.
• Melissa Horn
• Ted Lee
• Adam Majzoub
• Steven Meiggs
• David Mundt
• Nittany Mineralogical Society
• James Reddell
• Jesse Richardson
• Dr. Vince Santucci
• Christopher Scott
• Kay and Dr. Stan Sides
• Harrison Tamayo
• Texas Speleological Survey
• Dr. George and Karen Veni
• Emily Wolf

http://www.nckri.org
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NCKRI Volunteers
Many of our programs and 

projects rely on the help of our 
volunteers. There were few vol-
unteer opportunities this year due 
to the pandemic, and we thank the 
following individuals for supporting 
NCKRI, most of whom worked on 
the Sinkhole Conference series and 
other current or potential projects:

• Dr. Calvin Alexander
• Dr. Christopher Atchison
• Chelsea Ballard
• James Berglund
• Tyrone Black
• Rusty Branch
• Michael Byle
• Connie Campbell Brashear
• Joel Despain
• Dr. Daniel Doctor
• Dr. Joseph A. Fischer
• Dr. Yongli Gao
• Brian Hunt
• Peter Hutchinson
• Clint Kromhout
• Michael Jones
• Dr. Jim LaMoreaux
• Ricardo Lopez-Ruiz
• Peter Matthews
• Bashir Memon
• Dr. Boo Hyun Nam
• Dr. Ingrid Padilla
• Greg Passmore
• Dr. Maria Perez
• Dr, David Pike
• Gheorghe Ponta
• Steve Rice
• Dr. Ira Sasowsky
• Dr. Brian Smith
• J. Brad Stephenson
• Simeon B Suter
• Dr. Stephen Uzzo
• Karen Veni
• Dr. Dorothy Vesper
• Benjamin von Cramon
• Dave Weary
• Keith White
• Dr. Ming Ye
• Dr. Wanfang Zhou

NCKRI Report of Investigation 
10 (https://www.nckri.org/publica-
tions/reports-of-investigation/) de-
scribes the contributions of 32 other 
people who supported that research.

NCKRI photo by George Veni.
The Texas Speleological Survey supported NCKRI again with a generous donation 
of publications. This time it was 30 boxes, supplemented by three additional boxes 
courtesy of James Reddell.

Volunteer Opportunities at NCKRI
We regularly get calls asking, “Can I volunteer at NCKRI and how 

can I help?” NCKRI always welcomes volunteers, but until recently, the 
opportunities were mostly limited to special events and certain occasional 
research. That is changing. Here are some possibilities:

• Field research. There are two field projects we’d like to complete. 
First, we’re interested in testing our geophysical equipment in new 
ways to push its limits on what it can do and how we can better 
interpret the results. Second, our groundwater fauna study awaits us 
to resume sampling caves, springs, and wells to understand the karst 
ecosystems swimming below our feet. 

• Workshops and conferences. When the pandemic passes, we look 
forward to resuming educational workshops, setting up booths at public 
events, setting up temporary exhibits at NCKRI Headquarters, and 
organizing conferences across the country. Help and fresh ideas are 
always appreciated.

• Cataloging and data processing. The photo below shows a recent 
donation of publications that needs cataloging before they can used in 
our library. Materials in our National Cave Sample Archive also need 
organizing and entry into a national database. Data from various proj-
ects, like our bat roost, need someone to help process them.

• Administrative and outreach. There seems to always be a need to 
better organize files, drawers, and cabinets, and to reorder supplies, 
identify things that need fixing, etc. Also, we’re always on the lookout 
for interesting items to post on social media, and materials to post on 
and update our website.
Most of the opportunities are focused on our Carlsbad Headquarters 

but opportunities are also available at times in our Albuquerque, Denver, 
and Socorro offices. Some remote on-line opportunities exist as well, and 
we are always open to your ideas on how you might be able to help. To 
discuss what may be possible, give us a call at 575-887-5518 or write to 
info@nckri.org.  

https://www.nckri.org/publications/reports-of-investigation/
https://www.nckri.org/publications/reports-of-investigation/
mailto:info@nckri.org
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CONFERENCES AND MEETINGS
Multidisciplinary
Conference on Sinkholes 
and the Engineering and 
Environmental Impacts 
on Karst, now Owned by 
NCKRI

Commonly called the “Sinkhole 
Conference,” this conference series 
was first organized in 1984 by Dr. 
Barry Beck through the Florida 
Sinkhole Research Institute. After 
the Institute closed, Dr. Beck began 
working for P.E. LaMoreaux and 
Associates (PELA), which organized 
the conference admirably for many 
years. In 2008, Dr. Beck approached 
NCKRI about managing the con-
ference, since NCKRI was created 
for such purposes. Tragically, the 
next year he was struck by a sudden 
illness and died about 18 months lat-
er. NCKRI coordinated with PELA 
President Dr. Jim LaMoreaux and 
NCKRI and PELA jointly organized 
the 2011 Sinkhole Conference with 
NCKRI assuming management 
afterward.

NCKRI continued managing the 

conference series, with successful 
meetings in:

• 2013 (Carlsbad, New Mexico)
• 2015 (Rochester, Minnesota)
• 2018 (Shepherdstown, West 

Virginia), and
• 2020 (San Juan, Puerto Rico),

although the 2020 meeting was post-
poned and then canceled due to the 
pandemic but the proceedings were 
published and are available for free 
download at https://www.nckri.org/
publications/symposia/.

Starting with the 2013 meeting, 
NCKRI established the Dr. Barry 
F. Beck Student Scholarship for 
the conference. One was awarded 
that year, four in 2015, six in 2018, 
and eight in 2020. We thank our 
generous donors whose support for 
the program has made a positive 
impact on the careers of these young 
scientists.

Despite these successes, there 
were administrative difficulties in 
NCKRI managing a conference it 
did not own. But who owned the 
conference? The Florida Institute 

NCKRI photo by George Veni.
Not all sinkholes are catastrophic maws that swallow homes and roads. Most are 
gentle, stable, and beneficial depressions that channel water underground to 
replenish karst aquifers, like this vegetation-filled sinkhole in Minnesota seen during 
the 2015 Sinkhole Conference. But all sinkholes have the potential to put polluted 
water into aquifers if the surrounding area is not well managed. The Sinkhole 
Conference focuses on this and other sinkhole research and management topics.

Rentals
NCKRI Headquarters was closed 

most of this year, reopening in June 
2021. It is now available again for 
private event rentals.

We have a large conference room 
and a smaller board room. They 
have hosted week-long corporate 
meetings, graduation and birthday 
parties, baby showers, luncheons, 
training workshops, family reunions, 
and holiday celebrations. We also 
have six cubicles for those seeking 
temporary or long-term office space. 
Funds collected through the rentals 
are helping us buy much needed 
equipment and boost our programs 
with resources which will ultimately 
give our visitors a full experience 
in learning about the importance of 
caves and karst.

was long defunct, and PELA and 
NCKRI each organized it with the 
help of a great team of volunteers 
serving as the Organizing Commit-
tee. Following legal advice, with 
PELA representing the Organizing 
Committee, an agreement was 
written making NCKRI the owner 
of the Sinkhole Conference though 
New Mexico Tech. The Organizing 
Committee remains a vital volunteer 
partner in setting up future confer-
ences with NCKRI.

During this past year, no work 
was done on organizing the next 
Sinkhole Conference. Given the 
uncertainties of the pandemic, there 
was no point trying to organize a 
meeting and not knowing if, when, 
or where it could happen. However, 
at the time this report is written, 
conversations are starting on the 
planning for the 17th Sinkhole Con-
ference, probably in 2023 or 2024 
with the location to be determined.

To learn more the conference, 
or to donate or apply for the Beck 
Student Scholarship, visit http://
www.sinkholeconference.com/. To 
download the proceedings and other 
NCKRI publications, visit www.
nckri.org.

https://www.nckri.org/publications/symposia/
https://www.nckri.org/publications/symposia/
http://www.nckri.org
http://www.nckri.org
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Photo courtesy of Mackenzie Best.
Dr. Daniel Jones and his Earth History class students safely doing a carbonate 
stratigraphy exercise in late Paleozoic sediments in the Quebradas region, east 
of Socorro, New Mexico.

STUDENT ACTIVITIES
Cave and Karst Studies 
at NMT

Cave and Karst Studies at New 
Mexico Tech (NMT) is NCKRI’s 
Academic Program, directed by 
Dr. Daniel Jones. It is designed to 
provide specialized undergraduate 
and graduate instruction for students 
interested in or pursuing a career in 
the cave and karst sciences.

This was an exciting year 
for the Cave and Karst Studies 
Program. While some of our usual 
activities were halted because of 
the COVID-19 pandemic, we also 
started new initiatives and have 
many success stories.

The NCKRI Seminar Series 
was paused for the pandemic. 
Because of limited lab access and 
the slowdown of in-person research, 
we only supported one UROCK 
(Undergraduate Research On Caves 
and Karst) Fellowship in the 2020-
2021 academic year.

However, we launched a new 
Science Communication Internship, 
in partnership with Dr. Graham Lau 
and the Blue Marble Space Institute 
of Science. We expect exciting 
outreach/public education materials 
from this partnership in the new 

Graduate Student 
Research

NCKRI’s Academic Program 
saw major advancements with the 
following three graduate students. 
We are proud of their progress and 
excited by their growth as cave and 
karst scientists.

Mackenzie Best successfully 
defended her Masters of Science 
in Geochemistry on November 
20th, 2020. Her thesis is titled, 
Culture-based and genomic insights 
into biological sulfur cycling in 
extremely acidic sulfidic cave wall 
biofilms (Advisor, Dr. Daniel Jones). 
Mackenzie is staying at NMT to 
pursue a PhD in Geobiology, where 
she will continue her research on 
acid-adapted cave microorganisms 
with Dr. Jones.

Zoë Havlena passed her 
candidacy exam in 2020 and is well 

NCKRI photo by Dan Jones.
Mackenzie Best with her cave 
cultures. The organisms in the flask 
are growing at pH 0.5 by oxidizing 
elemental sulfur for energy.

fiscal year.
As an extension of the Academic 

Program, Dr. George Veni was 
appointed as a committee member 
at the Aristotle University of 
Thessaloniki in Greece for Despina 
Dora’s doctoral dissertation, 
Cave morphometric analysis: 
a contribution to the study and 
classification of Greek karst caves. 
This is NCKRI’s second graduate 
student research collaboration with a 
university in Greece.

 Despite the social distancing 
challenges of the year, Dr. Jones was 
able to take his Earth History class 
on multiple field trips in the spring 
of 2021 (see photo below). We’re 
lucky to have amazing and diverse 
geology right in our backyard in 
New Mexico, that allowed us to 
safely continue class field trips 
throughout the pandemic. See more 
details on our new developments 
below and stay tuned for more next 
year!
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Photo courtesy of Hillary Kelly.
Newly hooded Dr. Hillary Kelly 
standing proudly at the entrance to 
New Mexico Tech.

Photo courtesy of Dan Jones.
Microbiological archaeological excavation in the rock shelter 
of Crvena Stijena, Montenegro.

Photo courtesy of Zoë Havlena.
Notes covered doors and windows near Zoë Havlena’s computer to help her 
prepare for her virtual candidacy exam.

NMT-NCKRI
Geobiology Lab

This has been a tough but re-
warding year for Dr. Daniel Jones’ 
geobiology lab group at NMT. In ad-
dition to the exciting student accom-
plishments above, Dr. Jones and his 
group published several new papers, 
including new work on the microbi-
ology of archaeological sediments 
from a karst rock shelter at Crvena 
Stijena, Montenegro, which was his 

group’s first research foray into the 
world of archaeological significance 
of karst. They also contributed to 
new work and a virtual field trip on 
a potential fossil sulfuric acid cave. 
Additionally, Dr. Jones was featured 
on KUNM’s series, Earth Matters: 
Field Notes on the Geology of New 
Mexico’s Enchanting Landscapes 
(listen here at https://geoinfo.nmt.
edu/events/esweek/2020/audio/
ESW3%20Dan%20Jones.mp3).

on her way to completing her PhD 
in Geobiology. She was lead author 
on a paper based on her Master’s 
research and was a contributing 
author on another paper that featured 
aspects of her dissertation work on 
Lehman Caves. Additionally, we are 
extremely excited to report that Ms. 
Havlena received a prestigious grant 
from NASA’s Future Investigators in 
NASA Earth and Space Science and 
Technology (FINESST) program, 
which will support her astrobiology 
research on cave gypsum.

Dr. Hilary Kelly successfully 
defended her PhD in Geobiology 
on November 11th, 2020. Her 
dissertation is titled, A suite 
of diagnostic morphological 
biosignatures to distinguish 
biological vs. abiotic indicators in 
geologic materials using a robotic-
mounted instrument array (Research 
Advisor, Dr. Penny Boston; 
Academic Advisor, Dr. Daniel 
Jones). Dr. Kelly was lead author on 
a new paper from her dissertation 
work that described mineral and 
other biosignatures associated with 
the growth of microorganisms from 
lava caves.
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NCKRI photo by Dan Jones.
Abigail Brown sampling extremophilic microbial communities from the Soda 
Dam springs. 

Cave and Karst Research 
Fellowships for NMT 
Undergraduates

This year, because of limited lab 
access and the slowdown of in-
person research, we only supported 
one UROCK (Undergraduate 
Research On Caves and Karst) 
Fellowship in the 2020-2021 
academic year. We hope to announce 
several UROCK fellowships next 
year.

Abigail Brown: Analysis of 
extremophilic microorganisms in 
sulfur-rich travertine springs at 
Soda Dam, Northern New Mexico.

Ms. Abigail Brown was 
awarded a UROCK fellowship to 
work with Dr. Daniel Jones (Earth 

Student Opportunities at 
NMT

New Mexico Tech is ranked 
highly among US universities 
in several important categories. 
It focuses on STEM (Science, 
Technology, Engineering, and 
Mathematics) programs, which 
makes NMT an ideal home for 
NCKRI. 

For students interested in caves 
and karst, great opportunities exist 
not just in geology and biology but 
engineering, chemistry, robotics, and 
other fields. For more information, 
visit www.nmt.edu. To learn more 
about NCKRI’s Cave and Karst 
Studies Program at NMT, contact 
Dr. Daniel Jones at daniel.s.jones@
nmt.edu.

and Environmental Sciences and 
NCKRI) studying extremophilic 
microorganisms associated with 
travertine hot spring deposits at 
Soda Dam, a fascinating carbonate 
structure near Jemez Springs, New 
Mexico. The water flowing from 
these springs is rich with hydrogen 
sulfide, which provides energy that 
supports microbial mat communities 
that thrive in the springs. Ms. Brown 
is using rRNA gene sequencing, 
culturing, and fluorescent 
microscopy to characterize the 
microorganisms associated with 
these deposits. She is also exploring 
how the microorganisms contribute 
to the precipitation of carbonate 
minerals that are forming the natural 
dam-like structure.

NCKRI photo by George Veni.
NCKRI scholars at NMT have studied 
caves and karst internationally. Some 
current students are investigating 
Frasassi Cave in Italy. 
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NATIONAL PARK SERVICE – NCKRI LIAISON PROGRAM
The National Park Service (NPS) 

– NCKRI Liaison Program is where 
a NCKRI employee works 75% of 
the time as the NPS Cave and Karst 
Program Coordinator and 25% on 
NCKRI cave and karst management 
projects. This program saw a major 
change when Joel Despain retired 
from the position at the end of 
2020, based out of an NPS office 
in northern California, and Dr. 
Patricia Seiser filled the position in 
late March 2021 as NCKRI Cave 
and Karst Management Science 
Director, based in the NPS Geologic 
Resource Division offices in Denver, 
Colorado.

Below is a summary of their 
work for this program. Mr. 
Despain’s other NCKRI-specific 
activities are described elsewhere in 
this report, which he is completing 
as a NCKRI volunteer. Dr. Seiser’s 
NCKRI-specific work will begin in 
earnest in the next fiscal year.

Before Joel Despain retired, 
COVID-19 restrictions on trav-
el curtailed some of his planned 
activities. He continued remote 
support for Technical Assistance 
Requests (TARs) from parks that 
need assistance with cave and karst 
management issues. This includes a 
plan to complete a sea cave invento-
ry project at Golden Gate National 
Recreation Area and continued 
consultation on an unstable sinkhole 
at Montezuma’s Well. 

The first new issue of Inside 
Earth and the second issue were 
done as an online magazine and 
completed with articles on various 
subjects including continued cave 
exploration in Carlsbad Caverns and 
cave rescue training at Slaughter 
Canyon Cave, both within Carlsbad 
Caverns National Park. All issues of 
Inside Earth can be found at https://
www.nps.gov/subjects/caves/in-
side-earth-newsletters.htm. 

Work to help cave parks adapt 
to COVID-19 quieted down in the 

fall of 2020 as parks moved from 
planning for COVID to implemen-
tation of plans and programs. Cave 
parks are now reopening, often with 
limited staffing and tour options. 

Transitioning to a New 
Cave Management 
Scientist at NCKRI

Though retired, Joel Despain 
participated in the process for hiring 
Dr. Seiser as his replacement. He 
briefed her on ongoing projects and 
activities, particularly those involv-
ing the NPS including TARs, com-
munications with parks, the NPS 
web pages, and much more. 

Dr. Seiser was quite familiar 
with NCKRI and the NPS. She 
served as a critically important 
volunteer during NCKRI’s forma-
tive years and received NCKRI’s 
Distinguished Service Award for 
her much-appreciated efforts (see 
NCKRI 2010-2011 Annual Re-
port). Since then, she began work 
for the NPS as the Cave Man-
agement Specialist at Lava Beds 
National Monument in northern 
California.

When she came on board with 
NCKRI during the last week of 
March 2021, she teleworked from 
her home in Klamath Falls, Ore-
gon, and then moved to Colorado 
in May, continuing to telework 
from her new home in Morrison. 
She has begun to work part-time 
on site at the NPS offices, getting 
her office space up and running 
in preparation for the full-time 

opening of the NPS offices in 
summer or fall 2021, as dictated 
by COVID-19 concerns.

Since joining NCKRI, much of 
Dr. Seiser’s work has been in mak-
ing connections with:

• NPS Washington Area Sup-
port Office (WASO) Geologic 
Resources Division coworkers, 
including cave and karst team-
mate and NPS employee Jack 
Wood, who filled in for her role 
during the transition period until 
she started work;

• NPS park unit cave and karst 
managers;

• US Bureau of Land Manage-
ment, Fish and Wildlife Service, 
Forest Service, and Geological 
Survey cave and karst liaisons 
to initiate two projects that will 
have significance to the cave and 
karst community upon comple-
tion; and

• the WASO cave and karst knowl-
edge base—sorting through copi-
ous digital and hard copy files.

Organizing the NPS cave and karst 
files provided the opportunity to 
learn the history of the program as 
well as an evaluation of program 
needs.

Dr. Seiser is currently reviewing 
reports that cover cave and karst 
NPS units, reviewing TAR requests 
for cave and karst concerns, and 
participating in meetings addressing 
potential environmental threats to 
NPS caves. She has submitted a 
request for a virtual intern to work 
on a national level Bat Biologist Jr. 
Ranger booklet in conjunction with 
the International Year of Cave and 
Karst.

Dr. Seiser has been familiariz-
ing herself with NCKRI’s current 
programs and developing proposals 
for future needs. She has represented 
NCKRI at relevant meetings and is 
active with the International Year of 
Cave and Karst, serving as a liaison 
with the NPS and NCKRI. 

NCKRI photo by Pat Seiser.
Academy Place, the NPS offices in 
Denver, Colorado, where NCKRI has a 
satellite office staffed by Dr. Pat Seiser.

https://www.nps.gov/subjects/caves/inside-earth-newsletters.htm
https://www.nps.gov/subjects/caves/inside-earth-newsletters.htm
https://www.nps.gov/subjects/caves/inside-earth-newsletters.htm
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OUTREACH
NCKRI News

Perhaps NCKRI’s most pop-
ular and best-known service is its 
e-mail list. About twice each month 
we send cave and karst news and 
announcements directly to thousands 
of people around the world, includ-
ing by their request the national 
e-mail list of cavers, now in seven 
countries! This news isn’t just from 
NCKRI but from friends and part-
ners internationally. The messages 
include announcements about cave 
and karst conferences, job and grant 
opportunities, books, training, and 
other diverse topics. We don’t sell 
our list or send junk mail to anyone, 
and there is no pressure or cost to 
join. If you would like to be added, 
simply e-mail us your request at 
info@nckri.org.

Professional Partnerships 
and Karst Standards

NCKRI values its partnerships 
with many organizations around the 
world, and the sincere friendships 
we’ve built with scores of their 
members. In addition to the projects 
and events with partners that we’ve 
highlighted elsewhere in this report, 
we highlight two other partnerships.

The Carbonate Critical Zone 
Research Coordination Network 
(https://carbonatecriticalzone.
research.ufl.edu) is a project funded 
by the National Science Founda-
tion. The Earth’s Critical Zone is 
the surface and subsurface part of 
the planet that gives life-sustaining 
resources for food, water, and eco-
system services. NCKRI has joined 
this important and cutting-edge 
project, which focuses on the karstic 
part of the critical zone, through the 
participation of Dr. Dan Jones at 
two project workshops. Some of the 
major themes of the project include 
land use, climate change, ecology, 
and hydrology.

NCKRI is also a member of the 
global standardization organization, 

ASTM International. During the 
February 2020 meeting, ASTM cre-
ated Subcommittee D18.27 on karst 
chaired by NCKRI’s Dr. George 
Veni. Since the subcommittee’s first 
meeting in June 2020, membership 
has nearly doubled to 40 people. The 
subcommittee is focused on karst 
and pseudokarst properties, charac-
terization, and the preventions and 
remediation of karst geohazards. 
Four task groups are currently work-
ing on a variety of standards to help 
guide karst assessments and man-
agement efforts globally. To join the 
subcommittee, whether an ASTM 
member or not, contact Dr. Veni at 
gveni@nckri.org.

Professional Meetings
NCKRI again attended and/or 

sponsored many conferences during 
the past year, all virtual and based in 
the US:

• Association of Engineering and 
Environmental Geologists, Karst 
Hazards Forum

• ASTM International (Summer 
2021) Conference 

• ASTM International (Winter 

2021) Conference 
• Federal Demonstration Partner-

ship (Fall 2020) Meeting 
• Federal Demonstration Partner-

ship (Winter 2021) Meeting 
• Geological Society of America 

Convention 
• Geological Society of America 

Cordilleran Section Meeting 
• National Caves Association An-

nual Meeting 
• New Mexico Northern Wetlands 

Roundtable 
• New Mexico Southern Wetlands 

Roundtable 
• Southwestern Region of the 

National Speleological Society, 
Winter Technical Meeting

• White-nose Syndrome National 
Webinar 

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

• Association of Engineering 
and Environmental Geologists 
Karst Hazards Forum, USA, (Dr. 
George Veni, Organizing Com-
mittee Member)

• International Forum on 50 

NCKRI photo by George Veni.
Blautopf Spring beautifully illustrates a critically important portion of the karst 
critical zone, which provides water to a community in southern Germany.
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Years of Speleological Research 
in Central Asia (canceled by 
COVID-19 pandemic), Tashkent, 
Uzbekistan, (Dr. George Veni, 
Honorary Chairman)

• International Year of Caves and 
Karst NSS Planning Meeting, 
National Speleological Society 
Convention, USA (Dr. George 
Veni with Dr. Patricia Kambesis)

• New Frontiers in Cave and Karst 
Science, Geological Society of 
America Convention Canada, 
(Dr, Daniel Jones, with Drs. 
Ellen K. Herman, Benjamin W. 
Tobin, Rachel Bosch, Patricia 
N. Kambesis, and Andrew J. 
Luhmann)

Guest Lectures and
Seminars by NCKRI

NCKRI staff were invited to 
give the following presentations and 
lectures.
Dr. Daniel Jones:

• Bioinformatics and environmen-
tal genomics. EPSCoR Track 1 
White Paper Workshop on Data 
Science, USA.

• Caves, karst, and NMT. New 
Mexico Tech Spotlight Series, 
USA.

• Geomicrobiology: how microor-
ganisms impact Earth processes. 
Geochemistry of Natural Waters 
class, Carleton College, Minneso-
ta, USA.

• Metagenomics and environmental 
community analyses. Biology 
435/535 Bioinformatics class, 
New Mexico Tech, USA.

• Microbes and minerals in sulfuric 
acid caves. Lightening talks, 
Earth and Environmental Science 
Department Seminar Series, New 
Mexico Tech, USA.

• New opportunities from the Na-
tional Cave and Karst Research 
Institute. New Mexico Tech 
Research Office Seminar Series, 
USA.

• Old Man’s Cave, Nevada. North-
ern Nevada Grotto Meeting, 
USA.

• Science communication in the 
classroom. Teaching Teatime 
Series, New Mexico Tech, USA.

• Sulfuric acid caves and the 
microbes that make them. Best 
of Karst, University of South 
Florida, USA, https://scholarco-
mmons.usf.edu/bok/.

• Sulfuric acid caves and the mi-
crobes that make them: Geomi-

crobiology of the Frasassi cave 
system. Integrative Bioscience 
Seminar Series, University of 
Akron, Ohio, USA.

• Sulfidic caves (and the microbes 
that make them). NFoLD Steer-
ing Committee Meeting, USA.

• The Frasassi Caves. Northern 
Nevada Grotto Meeting, USA.

Dr. Lewis Land:
• Geophysical prospecting for the 

world’s longest speleothem: Fort 
Stanton Cave, New Mexico. Ohio 
University, USA.

Dr. George Veni:
• An introduction to cave and 

karst hydrogeology and geomor-
phology. Cave Science Festival, 
Queen’s University Belfast Cav-
ing Club, United Kingdom.

• An introduction to karst and 
the karst aquifers of the Bexar 
County, Texas, area. Alamo Area 
Master Naturalists, USA, https://
youtu.be/UE41HKDov3k.

• An introduction to the National 
Cave and Karst Research Insti-
tute and the International Union 
of Speleology. Boston Grotto, 
Boston. Massachusetts, USA.

• Caves and karst: the crossroads 
of the geosciences. Nittany Min-
eralogical Society. Pennsylvania, 
USA, https://www.nittanymin-
eral.org/bulletin/NMS2102.pdf, 
http://www.nittanymineral.org/
programs.htm.

• Caves and karst: their impor-
tance to science and the world. 
Centre for Ecology, Evolution 
and Environmental Changes, 
University of Lisbon, Portu-
gal, https://www.youtube.com/
watch?v=js1pEcMOkZY&fea-
ture=youtu.be.

• Celebrating the International 
Year of Caves and Karst in 
Carlsbad. Carlsbad Chapter, New 
Mexico, Rotary International, 
USA.

• Celebrating the International 
Year of Caves and Karst with 

NCKRI photo by George Veni.
Dr. Dan Jones gave a guest lecture this year on one of his research projects in 
Italy’s spectacular Frasassi Cave.

https://scholarcommons.usf.edu/bok/
https://scholarcommons.usf.edu/bok/
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Rotary International in Penn-
sylvania. Huntingdon Chapter, 
Pennsylvania, Rotary Internation-
al, USA.

• Cibolo Creek, the Lower Glen 
Rose Aquifer, and highway traffic 
around Boerne, Texas. Kendall 
County Transportation Commit-
tee, Texas, USA, https://www.
youtube.com/watch?v=LhUn-
0FTCIHo.

• Closing comments and the Inter-
national Year of Caves and Karst. 
Caves, otherworldly places, 
Portuguese Presidency of the 
Council of the European Union 
and the National Institute of Na-
ture Conservation of Portugal.

• Congratulatory address to 
Espeleo Rescate México on its 
20th anniversary. Simposio 40º 
Aniversario del Espeleo Rescate 
México.

• Congratulatory address to Grupo 
Espeleológico Argentino on its 
40th anniversary. Coloquio 40º 
Aniversario del Grupo Espeleo-
logico Argenitino, Argentina.

• Discover with GAM: caves and 
karst. Projecto Gran Acuifero 
Maya, Mexico, https://www.
youtube.com/watch?app=desk-
top&v=-MFb5vqEcDs&t=6s.

• Explorers call to action: the 
International Year of Caves and 
Karst. Explorers Club, Chapter 
Connect, USA, https://www.you-
tube.com/watch?v=0jr-dbyKaSE; 
https://www.facebook.com/
TheExplorersClubNYC/vid-
eos/243109627211670/.

• Hydrological and ecological 
impacts of climate change in 
the Philippine karst. Philippine 
Digital Forum, Philippines, 
https://en-gb.facebook.com/
denrbiodiversity/videos/philip-
pine-cave-and-karst-digital-fo-
rum-2020-1st-session-caves-and-
karst-environ/381448206200916/.

• International Year of Caves 
and Karst and Man in the 
Biosphere: A Natural Partner-
ship. Karst 2020 Conference, 

Bowling Green, Kentucky, 
USA, https://www.youtube.com/
watch?v=p-DMGoD9I4w.

• Living with karst: a fragile 
foundation. Brazilian Work-
shop on Damage Restoration to 
Speleological Heritage, Bra-
zil, https://www.youtube.com/
watch?v=Neat-2PJLsk.

• Opening Ceremony of the Inter-
national Year of Caves and Karst. 
International Union of Spele-
ology, Slovenia, https://www.
youtube.com/watch?v=T4yud-
1bI1Hs&feature=youtu.be; 
Invited re-presentation with 
supplemental discussion, Ex-
plorers Club Chapter Connect 
Special, https://www.facebook.
com/TheExplorersClubNYC/vid-
eos/5340/629172831169943/?-
type=2&theater.

• Opening dedication. Anno 
Internazionale delle Grotte e del 
Carsismo, Inaugurazione Italiana, 
Italy, https://www.youtube.com/
watch?v=sYykqdi4vmU.

• Sistema Huautla, Mexico—the 
50-year original exploration 
and study of the deepest cave in 
the Americas (program mod-
erator). The Explorers Club, 

USA, https://www.youtube.com/
watch?v=xLNjB_i7P_g.

• The International Year of Caves 
and Karst call to action for bats. 
US Fish and Wildlife Service 
White-nose Syndrome Stakehold-
ers Meeting, USA.

• The International Year of Caves 
and Karst: explore, understand, 
protect. Department of Earth, 
Environmental, and Atmospher-
ic Sciences, Western Kentucky 
University, USA.

• The International Year of Caves 
and Karst: hidden landscapes, 
waters, and ecosystems. EcoEx-
change.edu Group, Sustainable 
Showcase Program, San Antonio, 
Texas, USA, https://mediaspace.
stmarytx.edu/media/Eco-Ex-
change+with+Dr.+George+Ve-
niA+International+Year+of+-
Caves%2C+and+Karst/1_odbi-
wi5o, https://www.alamo.edu/
sac/about-sac/college-offices/
eco-centro/eee/.

• The International Year of Caves 
and Karst National Caves As-
sociation Planning Workshop. 
National Caves Association 
Convention, USA.

• UIS call to action: the Interna-

NCKRI photo by George Veni.
NCKRI was invited by officials in Kendall County, Texas, to advise on karst 
challenges in highway planning and construction, such as this newly formed 
sinkhole along Cibolo Creek.

https://www.youtube.com/watch?v=LhUn0FTCIHo
https://www.youtube.com/watch?v=LhUn0FTCIHo
https://www.youtube.com/watch?v=LhUn0FTCIHo
https://www.youtube.com/watch?app=desktop&v=-MFb5vqEcDs&t=6s
https://www.youtube.com/watch?app=desktop&v=-MFb5vqEcDs&t=6s
https://www.youtube.com/watch?app=desktop&v=-MFb5vqEcDs&t=6s
https://www.youtube.com/watch?v=T4yud1bI1Hs&feature=youtu.be
https://www.youtube.com/watch?v=T4yud1bI1Hs&feature=youtu.be
https://www.youtube.com/watch?v=T4yud1bI1Hs&feature=youtu.be
https://www.facebook.com/TheExplorersClubNYC/videos/5340/629172831169943/?type=2&theater
https://www.facebook.com/TheExplorersClubNYC/videos/5340/629172831169943/?type=2&theater
https://www.facebook.com/TheExplorersClubNYC/videos/5340/629172831169943/?type=2&theater
https://www.facebook.com/TheExplorersClubNYC/videos/5340/629172831169943/?type=2&theater
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tional Year of Caves and Karst. 
Karst 2020 Conference, Bowling 
Green, Kentucky; Proteus Spele-
ological Society of Thessaloniki, 
Greece, https://www.facebook.
com/proteascave, https://www.
youtube.com/c/ProteasCave.

• Welcome to young scientists to 
the International Year of Caves 
and Karst. 14th Young Research-
ers on Natural Sciences Confer-
ence, Amity Schools Interna-
tional, India, https://youtu.be/
LqEUhajMXq0.

International Involvement
NCKRI is an Affiliated Organi-

zation of the International Union of 
Speleology (UIS) where Dr. George 
Veni is serving a four-year term as 
UIS President—extended to five 
years because of the pandemic. The 
goals of NCKRI and UIS overlap, 
resulting in mutually supportive 
projects. Our longstanding joint 
project is with the Karst Information 
Portal, and current major joint proj-
ect is the International Year of Caves 
and Karst, both described earlier in 
this report.

Related to the UIS, International 
Year, and other international efforts, 
NCKRI staff serve on the United 
Nations Non-Governmental Orga-
nizations Major Group, and on the 
International Union for the Conser-
vation of Nature’s (IUCN) Cave and 
Karst Specialist and Geoheritage 
groups. While caves are clearly an 
established priority for the IUCN, 
UIS and NCKRI are working to 
bring cave and karst issues to the 
United Nations.

National Involvement
• NCKRI is an Associated Society 

of the American Geosciences In-
stitute and the Geological Society 
of America and meets with those 
organizations regularly.

• Dr. Pat Seiser represents NCKRI 
on the Steering Committee for 
the National Cave and Karst 
Management Symposium, which 

is held every two years. The next 
meeting will be in San Marcos, 
Texas, in November 2021.

• NCKRI is an organizational 
member of the US Fish and 
Wildlife Service’s White-nose 
Syndrome Stakeholder Commit-
tee.

• NCKRI staff serve three major 
positions in the Karst Division of 
the Geological Society of Amer-
ica Karst Division: Dr. Lewis 
Land, Chair; Dr. Daniel Jones, 
Secretary; Dr. George Veni, 
Advisor.

Community Involvement
NCKRI is always excited to 

show community support and stays 
involved in many ways. For several 
years we have hosted the monthly 
meetings of the Pecos Valley Grotto 
of the National Speleological So-
ciety on the third Thursday of each 
month at 7 p.m. Since the temporary 
closing of NCKRI Headquarters 
to the public due to COVID-19, 
NCKRI now hosts the meetings by 
Zoom. Hybrid meetings at NCKRI 
are scheduled to begin in our new 
fiscal year. Anyone interested in 
cave exploration and cave research 
is welcome to attend.

NCKRI staff also:
• Regularly attended board meet-

ings of the Carlsbad Chamber 
of Commerce, and its Govern-
ment Affairs, Education, and 
Tourism Committees, Carlsbad 
Department of Development, and 
participated in related activities 
supporting new businesses and 
community leaders.

• Serve on the Creative Carlsbad 
Arts Council, HeritageFest and 
Night of Lights Planning teams, 
and on the Leadership Eddy 
County Committee.

• Continued supporting the brine 
well cavity remediation by 
co-chairing the State’s Brine Well 
Authority’s Technical Committee 
and educating the public about 
the situation.

Media
NCKRI staff were interviewed 

and featured in local to international 
media this year, including:

• #IYCK2021: 2021 Anno Inter-
nazionale delle Grotte e del Car-
sismo. Inaugurazione a cura della 
Società Speleologica Italiana. Eli-
sa Gungui. Scintinela, 29 January 
2021, https://www.scintilena.
com/iyck2021-2021-anno-inter-
nazionale-delle-grotte-e-del-car-
sismo-inaugurazione-a-cura-del-
la-societa-speleologica-itali-
ana/01/29/.

• 2021 declared ‘Internation-
al Year of Caves and Karst.’ 
Matthew Asher, Carlsbad 
Current-Argus, 20 March 2021, 
p. 1A, https://www.currentargus.
com/story/news/2021/03/19/
george-veni-looks-to-educate-
on-importance-of-karst-in-eddy-
county/4512523001/.

• Caves and Karst expert Dr. 
George Veni; The Unique 
Hydrology and Management 
Challenges in Karst Wetlands. 
Clearing the Waters, New Mexico 
Environment Department Surface 
Water Quality Bureau, 26(1):1-6, 
2021, https://www.env.nm.gov/
surface-water-quality/wp-content/
uploads/sites/25/2017/06/Clear-
ingTheWaters_Spring-2021.pdf.

• Dan the Rock Man. Paydirt, New 
Mexico Tech, 24 March 2021, 
https://nmtpaydirt.squarespace.
com/articles/2021/3/24/dan-the-
rock-man.

• “Esplorare, Conoscere, Pro-
teggere”, inaugurato l’Anno 
Internazionale delle Grotte 
e del Carsismo #IYCK2021. 
Rita Caridi, MeteoWeb, 28 
January 2021, http://www.
meteoweb.eu/2021/01/anno-in-
ternazionale-grotte-carismo-fo-
to/1539297/#2.

• ‘God is not making more Honey 
Creeks’: Longtime neighbors 
clash over planned Hill Country 
development. Brendan Gibbons, 
San Antonio Report, 30 August 

https://www.scintilena.com/iyck2021-2021-anno-internazionale-delle-grotte-e-del-carsismo-inaugurazione-a-cura-della-societa-speleologica-italiana/01/29/.
https://www.scintilena.com/iyck2021-2021-anno-internazionale-delle-grotte-e-del-carsismo-inaugurazione-a-cura-della-societa-speleologica-italiana/01/29/.
https://www.scintilena.com/iyck2021-2021-anno-internazionale-delle-grotte-e-del-carsismo-inaugurazione-a-cura-della-societa-speleologica-italiana/01/29/.
https://www.scintilena.com/iyck2021-2021-anno-internazionale-delle-grotte-e-del-carsismo-inaugurazione-a-cura-della-societa-speleologica-italiana/01/29/.
https://www.scintilena.com/iyck2021-2021-anno-internazionale-delle-grotte-e-del-carsismo-inaugurazione-a-cura-della-societa-speleologica-italiana/01/29/.
https://www.scintilena.com/iyck2021-2021-anno-internazionale-delle-grotte-e-del-carsismo-inaugurazione-a-cura-della-societa-speleologica-italiana/01/29/.
https://www.env.nm.gov/surface-water-quality/wp-content/uploads/sites/25/2017/06/ClearingTheWaters_Spring-2021.pdf
https://www.env.nm.gov/surface-water-quality/wp-content/uploads/sites/25/2017/06/ClearingTheWaters_Spring-2021.pdf
https://www.env.nm.gov/surface-water-quality/wp-content/uploads/sites/25/2017/06/ClearingTheWaters_Spring-2021.pdf
https://www.env.nm.gov/surface-water-quality/wp-content/uploads/sites/25/2017/06/ClearingTheWaters_Spring-2021.pdf
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2020, https://sanantonioreport.
org/god-is-not-making-more-hon-
ey-creeks-longtime-neighbors-
clash-over-planned-hill-country-
development/.

• Il mondo sotterraneo: “Esplora-
re, Conoscere, Proteggere.” 
Pietro Ricciardi, Mondointasca.
org, 29 January 2021, https://
mondointasca.it/2021/01/29/mon-
do-sotterraneo-esplorare-conos-
cere-proteggere/.

• In the hunt for industrial brine, 
a surfeit of sinkholes. Elizabeth 
Miller, Undark, 28 October 2020, 
https://undark.org/2020/10/28/
new-mexico-prevent-mas-
sive-sinkhole/.

• International Year of Caves and 
Karst: explore, understand, protect. 
Interview, Imiescapes, 21 March 
2021, https://www.instagram.
com/tv/CMrM6LFHf4z/?utm_
source=ig_web_copy_link.

• Interview with Dr. George Veni 
about the National Cave and 
Karst Research Institute, Inter-
national Union of Speleology, 
and International Year of Caves 
and Karst. The Caving Pod-
cast, 1 June 2021, https://www.
podomatic.com/podcasts/cav-
ingpodcast/episodes/2021-06-0
1T11_51_48-07_00.

• Into the DropZone. Valeria 
Quezada, Carlsbad Local, 21 No-
vember 2020, Drop Zone, https://
www.carlsbadlocalnews.com/
post/drop-zone.

• Land expert warns about new 
roads: karst-heavy Kendall 
County full of swallets. Zacha-
ry-Taylor Wright, The Boerne 
Star, 6 July 2021, p. 1, 5. https://
www.boernestar.com/article/
news/land-expert-warns-about-
new-roads.

• National Cave and Karst 
Research Institute set to unveil 
Cave Exploratorium exhibit. 
Matthew Asher, Carlsbad Cur-
rent-Argus, 28 November 2020, 
https://www.currentargus.com/
story/news/2020/11/27/carls-

bad-cave-exploration-new-mex-
ico-spelunking-climbing-train-
ing/6332207002/.

• NMT celebrating 2021 as the 
‘International Year of Caves and 
Karst.’ Thomas Guengerich, New 
Mexico Institute of Mining and 
Technology, 17 February 2021, 
https://www.nmt.edu/news/2021/
international_year_of_cave_and_
karst.php.

• Oil drilling on sensitive New 
Mexico public lands puts drink-
ing water, rare caves at risk. 
Jennifer Oldham, National Geo-
graphic, 3 February 2021, https://
www.nationalgeographic.com/
environment/2021/02/oil-drilling-
sensitive-new-mexico-public-
lands-puts-drinking-water-rare-
caves-at-risk/.

• Radio interview with Dr. Dan 
Jones on KUNM, Earth Science 
Week as part of the Earth Mat-
ters series, https://geoinfo.nmt.
edu/events/esweek/home.html, 
https://geoinfo.nmt.edu/events/
esweek/2020/audio/ESW3%20
Dan%20Jones.mp3.

• Why we should protect karst 
landscapes. Anett Keller, Hein-
rich Böll Stiftung, Southeast 
Asia, 3 March 2021, https://
th.boell.org/en/2021/03/03/why-
we-should-protect-karst-land-
scapes.

• Karst – the hidden landscape. 
NMT Assay Report, Special 
Issue: International Year of Caves 
and Karst, Spring 2021, p. 3-4, 
this and the next three reports 
found in: https://www.nmt.edu/
advancement/docs/NMT%20
Assay%20Report%20Spring%20
2021%20final.pdf.

• NCKRI and NMT. NMT Assay 
Report, Special Issue: Interna-
tional Year of Caves and Karst, 
Spring 2021, p. 4-5.

• Inspiring the future. NMT Assay 
Report, Special Issue: Interna-
tional Year of Caves and Karst, 
Spring 2021, p. 5.

• Meet the people of NCKRI and 
NMT. NMT Assay Report, Spe-
cial Issue: International Year of 
Caves and Karst, Spring 2021, 
p. 6-8.

BY LISA MAJKOWSKI

If you watched Ghost Stories with Dr. Wells during the 
2020 49ers, you learned that he was a caver on the team 
that connected Mammoth Cave with the Flint Ridge Cave 
System, making it the longest cave system in the world 
(photo, right). In honor of the 2021 International Year of 
Caves and Karst, Dr. Wells has shared more details about 
his interest in caves, karst research, and the spirit of explo-
ration.

When did you first become interested in caves?

As a young teen I visited some of the caves in Indiana 
state parks with my best friend and his family. My family 
visited Wyandotte Cave in Crawford County, Indiana, and I 
was hooked. There are numerous caves in Indiana and my 

continued through high school and into college. I was the president of the Spelunking (Caving) Club at Indiana 
University and continued to explore caves throughout the U.S., Mexico, Central America, and Europe.     

What type of cave research did you conduct during college?

I did my undergraduate degree at Indiana University where I blended a geology degree with cave research. 
Another student and I would spend weekends rappelling down vertical cave shafts throughout southern 
Indiana, measuring and describing the geologic sequences. From this data, we would produce a stratigraphic 
column of the cave shaft which I would then share with staff geologist Richard Powell of the Indiana Geolog-
ical Survey. I blended caving and science in a research paper on cave sediments for my sedimentology class,  
where I measured sections and interpreted past sediment transport regimes in abandoned cave sections.  

New Mexico Tech eNewsletter Spring 2021
NMT Assay Report

middle school friends and I would explore them around 
the city of Bloomington. 

Four of us decided that we needed to learn some profes-
sional caving techniques such as underground climbing 
and rope-work. We practiced climbing up and down 
ropes from the upper level of a barn. My interest in caving 

Special Issue: International Year of Caves and Karst

Exploring Caves and Making Discoveries
A Conversation with President Stephen G. Wells

“Karst is a type of landscape where the dissolving of the bedrock has created sinkholes, sinking streams, 
caves, springs, and other characteristic features. Karst is associated with soluble rock types such as limestone, 
marble, and gypsum. In general, a typical karst landscape forms when much of the water falling on the sur-
face interacts with and enters the subsurface through cracks, fractures, and holes that have been dissolved 
into the bedrock. After traveling underground, sometimes for long distances, this water is then discharged 
from springs, many of which are cave entrances.” National Park Service, https://www.nps.gov/subjects/caves/
karst-landscapes.htm

The connection group after exiting Mammoth Cave 
on September 9, 1972. Back (L-R): John Wilcox, Richard 

Zoph, Stephen Wells, and Cleve Pinnix.  Front (L-R): 
Gary Eller and Pat Crowther.  

Photo:  National Park Service, https://www.nps.gov/arti-
cles/000/exploring-the-worlds-longest-known-cave.htm

NCKRI and the International Year of Caves and Karst were highlighted in New 
Mexico Tech’s newsletter, including an interview with NMT’s President, Dr. 
Stephen Wells, a long-time cave scientist and explorer.
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Photo courtesy of Jack Swickard.

NCKRI, INC.
Board of Directors Chairman’s Report

The National Cave and Karst 
Research Institute, Inc., Board of 
Directors voted on July 6, 2021, to 
dissolve the corporation.

The process of dissolution began 
more than a year ago after the Na-
tional Park Service (NPS) informed 
NCKRI, Inc., on June 4, 2019, it 
did not consider the corporation 
to be the public or private agency, 
organization or institution designat-
ed by the National Cave and Karst 
Research Institute Act of 1998.

This Act authorized the US 

Secretary of the Interior, acting 
through the NPS, to establish the 
National Cave and Karst Research 
Institute to enter into a contract or 
cooperative agreement with a public 
or private agency, organization, or 
institution to carry out the Act.

In 2005, NCKRI, Inc., was 
formed as a nonprofit corporation, 
to carry out the purposes of the Act, 
with New Mexico Tech (NMT) as an 
administrative partner. NMT since 
had been administrator for NCKRI, 
Inc.

In 2014, NPS and NMT had 
agreed to further the Act with 
NCKRI, Inc., and provide a means 
of transferring funds from NPS to 
NMT on behalf of NCKRI, Inc.

As the NCKRI, Inc., dissolution 
process began, NMT indicated it 
intends to form a national advisory 
board to assist in administering 
federal and state funding it obtains 
pursuant to the Act.

Bert Ashbrook appointed and 
chaired the Dissolution Committee 
for the NCKRI, Inc., Board. The 
Committee developed a Resolution 
of Dissolution and a plan to 
distribute NCKRI, Inc., assets.

During a Special NCKRI, 
Inc., Board of Directors meeting 
on 6 July 2021, the 13 Directors 
attending voted unanimously to 

dissolve NCKRI, Inc., and adopt a 
plan of asset distribution.

The State of New Mexico still 
must approve the dissolution.

Though the term “dissolution” 
has a sense of finality about it, the 
National Cave and Karst Research 
Institute is continuing under its 
association with the National Park 
Service, New Mexico Tech and the 
City of Carlsbad.

NCKRI work will continue as 
the NCKRI Division of New Mexico 
Tech and there will be no personnel 
changes as a result of the dissolution.

People outside of those who 
served on the NCKRI, Inc., Board 
of Directors likely will not notice a 
change.

It has been my great pleasure 
to serve as chairperson of NCKRI, 
Inc., for the two years ending when 
new officers were elected at the 
Spring Board Meeting on 27 May 
2021. The new officers were Hazel 
Barton, Chairperson, Richard Cer-
vantes, Vice Chairperson, and Bert 
Ashbrook, Director-at-Large.

Though their terms were short, 
their responsibilities were great, 
helping guide NCKRI, Inc., to its 
dissolution.

Jack Swickard
NCKRI, Inc. Board Chairperson 

NCKRI, or NCKRI, Inc.?
For many years, no distinction was made between NCKRI and NCKRI, Inc. As NCKRI, Inc., has dissolved, it 

is important to make the distinction so there is no confusion about NCKRI’s continuing and growing status.
For efficiency, and because of the close working relationship, the term “NCKRI” was used interchangeably 

for both organizations. Consequently, some internal confusion developed about the relationship between the 
organizations and if they were the same or separate. Clarification of this point ultimately led to changes that made 
it impractical for NCKRI, Inc., to continue.

NCKRI is the organization whose activities are summarized in this annual report. NCKRI was created by the 
US Congress, in partnership with the State of New Mexico and City of Carlsbad, to conduct the mandates listed 
on this report’s inside cover page. As part of that partnership, NCKRI was assigned to be administered by the 
New Mexico Institute of Mining and Technology.

NCKRI, Inc., was an advisory board to support NCKRI. It provided valuable council, assistance, and funding 
to NCKRI since it was established in 2005. Many excellent and admirable scientists, managers, cavers, business 
executives, and attorneys served on the board over the years. We thank them all for their generous support.
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Major Award for
Board Member!

Awards and honors have not been 
given a special section in NCKRI’s 
previous annual reports, but this award 
is exceptional.

In May 2021, NCKRI, Inc., Board 
Member Andy Eavis received the 
highest honor from Britain’s Royal 
Geographical Society, the Royal 
Founder’s Gold Medal, which was 
approved by the British Queen. He 
received this prestigious award for 
“his significant contribution in leading 
speleological expeditions, exploring 
and recording some of the largest 
caves in the world for over 50 years.”

This medal is widely considered 
one of the world’s highest honors 
for geographical research, fieldwork, 
and public engagement. Since the 
1830s, it has been presented to 
recipients that include a long list 
of great explorers of mountains, 
oceans, jungles, poles, and deserts. 
This is the first time a cave explorer 
has been recognized. 

Andy is publicly quoted as 

saying: “I am delighted to receive 
this award. I feel it is the result of 
working hard for over 50 years 
organizing caving expeditions, being 
lucky enough to keep good health, 
and be supported by wonderful 
helpers.”

Andy recognizes that cave 
exploration and research is a 
team effort. When contacted for 
this article, he emphasized the 
importance of the award isn’t about 
him, but that it elevates cave and 
karst exploration and science as a 
whole.

For decades, cave exploration 
was denigrated as a hobby for odd 
people who enjoy dark and muddy 
places. For decades, cave science 
was marginalized as a curiosity and 
rejected from publication in many 
technical journals.

However, decades of excellent 
exploration and research by Andy 
and many others changed that 
perspective. Without that change, 
NCKRI would not exist. Today, cave 
science is published regularly in 

NCKRI photo by George Veni.
Andy Eavis ready to explore caves in the Czech Republic.

many mainstream journals, and the 
word “karst” is transitioning from 
professional jargon to a commonly 
heard word that describes a 
landscape that extends across a fifth 
of the world’s land area.

This celebration by the Royal 
Geographical Society of cave 
exploration, through this year’s 
award to Andy Eavis, is a bold 
statement that internationally 
solidifies the great value of caves 
and their study. The fact that this 
award was presented during the 
International Year of Caves and 
Karst, whether consciously or not, 
further demonstrates the worldwide 
growth and appreciation for these 
amazing and vital places.

NCKRI congratulates Andy 
Eavis for his many accomplishments 
and this well-deserved award. We 
are proud to have him as a friend, 
colleague, and supporter. We 
celebrate with him that this award 
belongs to all who have worked to 
advance the world’s knowledge of 
caves and karst.
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NCKRI has a small, but growing 
and excellent staff. Following is the 
list of our staff during this report pe-
riod, followed by training programs 
and publications. Biographies are 
available on the NCKRI website.
Dr. George Veni

Executive Director 
Karst Hydrogeologist

Vicky Gonzales, MBA
Operations Division Director

Dr. Daniel Jones
Academic Director

Dr. Patricia Seiser
Cave and Karst Management
Science Director

Joel Despain
Cave and Karst Management
Scientist

Dianne Joop
Education Director 

Dr. Lewis Land
Karst Hydrogeologist

Michael Jones
Cave and Karst Science Specialist

Jorja Waide
Office Manager

Continuing Education
NCKRI staff polish and expand 

their skills whenever possible. 
Formal training attended by staff 
members in the past year includes:

• Ethics in Geosciences, Texas 
Board of Professional Geologists.

• Main Committee Officers’ Duties 
and Responsibilities, ASTM 
International.

• Robert’s Rules of Order, ASTM 
International.

• Task Group Chair & Technical 
Contact Responsibilities, ASTM 
International.

Staff Publications
Refereed Papers
Journals Papers

• Gionfriddo, C.M., Wymore, 
A.M., Jones, D.S., Wilpiszeski, 
R.L., Lynes, M.M., Christensen, 
G.A., Soren, A., Gilmour, C.C., 
Podar, M., Elias, D.A. 2020. 

An improved hgcAB primer 
set and direct high-throughput 
sequencing expand hg-methylator 
diversity in nature. Frontiers in 
Microbiology, 11, doi: 10.3389/
fmicb.2020.541554, https://www.
frontiersin.org/articles/10.3389/
fmicb.2020.541554/full.

• Havlena, Z.E., Kieft, T., Veni, 
G., Horrocks, R., Jones, D.S. 
2021. Lighting effects on the 
development and diversity of 
photosynthetic biofilm commu-
nities in Carlsbad Cavern, New 
Mexico. Applied Environmental 
Microbiology, 87: e02695-20, 
doi: 10.1128/AEM.02695-20, 
https://pubmed.ncbi.nlm.nih.
gov/33452019/.

• Hose, L.D., DuChene, H.R., 
Jones, D.S., Baker, G., Havlena, 
Z.E., Sweetkind, D., Powell, 
J.D. 2021. Hypogenic karst 
of the Great Basin. In: Flor-
sheim, J., Koeberl, C., Riggs, 
N., and McKay, M.P. editors. 
GSA Section Meeting Guides, 
Geological Society of America 
Field Guide 61, p. 1-38, doi: 
10.1130/2020.0061(05).

• Jones, D.S., Johnson, N.W., 
Mitchell, C.P., Walker, G.M., 
Bailey, J.V., Pastor, J., Swain, 
E.B. 2020. Diverse communi-
ties of hgcAB+ microorganisms 
methylate mercury in freshwater 
sediments subjected to exper-
imental sulfate loading. Envi-
ronmental Science Technology, 
54: 14265, doi: 10.1021/acs.
est.0c02513, https://pubs.acs.org/
doi/abs/10.1021/acs.est.0c02513.

• Jones, D.S., Monnier, G., Cooper, 
A., Baković, M., Pajović, G., 
Borovinić, N., Tostevin, G. 
2021. Applying high-throughput 
rRNA gene sequencing to assess 
microbial contamination of a 
40-year old exposed archaeolog-
ical profile. Journal of Archae-
ological Science, 126: 105308, 
doi: 10.1016/j.jas.2020.105308, 

https://www.sciencedirect.
com/science/article/abs/pii/
S0305440320302284.

• Jones, D.S., Northup, D.E. 2021. 
Cave decorating with microbes: 
geomicrobiology of caves. Ele-
ments 17(2), doi: 10.2138/gsele-
ments.17.2.107, https://pubs.geo-
scienceworld.org/msa/elements/
article-abstract/17/2/107/605872/
Cave-Decorating-with-Mi-
crobes-Geomicrobiology-of.

• Kelly, H., Spilde, M.N., Jones, 
D.S., Boston, P.J. 2021. Insights 
into the geomicrobiology of 
biovermiculations from rock 
billet incubation experiments. 
Life, 11(1): 59, doi: 10.3390/
life11010059, https://www.
ncbi.nlm.nih.gov/pmc/articles/
PMC7830032/.

Conference (Virtual) Proceedings 
Papers

• Best M.B., Jones D.S., Northup 
D.E., Gómez-Cruz R. 2020. New 
culture-based and genomic char-
acterization of extremely acido-
philic Acidithiobacillus spp. from 
sulfidic caves. Geological Society 
of America Annual Meeting, 
Canada, https://gsa.confex.com/
gsa/2020AM/meetingapp.cgi/
Paper/357391.

• Havlena, Z.E., Hose, L.D., Jones, 
D.S. 2020. Mineralogy and 
microbial ecology of sediments 
from Lehman Caves, Great Basin 
National Park, Geological Soci-
ety of America Annual Meeting, 
Canada, https://gsa.confex.com/
gsa/2020AM/meetingapp.cgi/
Paper/355599.

• Havlena, Z.E., Jones, D.S. 2021. 
Exploring mineralogical and 
microbiological evidence for 
a hypogenic origin of Lehman 
Caves, Great Basin National 
Park. Geological Society of 
America Cordilleran Section 
Meeting, https://gsa.confex.com/
gsa/2021CD/meetingapp.cgi/

NCKRI STAFF

https://gsa.confex.com/gsa/2021CD/meetingapp.cgi/Paper/363234s
https://gsa.confex.com/gsa/2021CD/meetingapp.cgi/Paper/363234s
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Paper/363234s.
• Hobart, K.K., Feinberg, J.M., 

Bailey, J.V., Jones, D.S. 2020. 
Microbial community composi-
tion influences pyrrhotite disso-
lution rates: Insights from paired 
mineral magnetic and genomics 
studies. American Geophysical 
Union Fall Meeting, https://agu.
confex.com/agu/fm20/meetin-
gapp.cgi/Paper/668653.

• Hose, L.D., DuChene, H.R., 
Jones, D.S., Baker, G., Havlena, 
Z.E., Sweetkind, D., Powell, J.D. 
2021. Hypogenic Karst of the 
Great Basin. Virtual field trip, 
Geological Society of America 
Cordilleran Section Meeting.

• Jones, D.S., Mainiero, M., Auch, 
B.T. 2020. Metagenome-assem-
bled genomes from cave wall 
deposits provide new insights 
into microbial sulfide oxidation 
in sulfuric acid caves. Geological 
Society of America Annual Meet-
ing, Canada, https://gsa.confex.
com/gsa/2020AM/meetingapp.
cgi/Paper/359648.

• Land, L. 2021. Anthropogenic 
karst geohazards in southeast-
ern New Mexico and west 
Texas. Karst Hazards Forum, 
Association of Engineering 
and Environmental Geologists, 
https://aa10f875-49dd-4467-
a72f-3357a875137b.filesusr.
com/ugd/b33307_12095ddf-
32054f47a907d4b862edef2f.pdf.

• Land, L., Jones, M., Veni, G. 
2020. Using electrical resistivity 
methods to map cave passages 
and conduits in the San Solomon 
Springs karstic aquifer system, 
West Texas, USA. Geological 
Society of America Annual Meet-
ing, Canada, https://gsa.confex.
com/gsa/2020AM/meetingapp.
cgi/Paper/359757.

Books and Book Chapters
• Land L., Jones, M. 2020. Explor-

ing the upper limits of electrical 
resistivity profiling: Geophysical 
surveys of a proposed utility line, 

Carlsbad Caverns National Park, 
New Mexico. National Cave and 
Karst Research Institute. Re-
port of Investigations 9, https://
www.nckri.org/publications/re-
ports-of-investigation/.

• Veni, G., Jones, M. 2021. Sta-
tistical analysis and revision of 
endangered karst species distribu-
tion, Austin area, Texas. National 
Cave and Karst Research Institute 
Report of Investigation 10, Carls-
bad, New Mexico, 55 p., https://
www.nckri.org/publications/re-
ports-of-investigation/.

Other Publications
• Gionfriddo, C., Capo, E., Peter-

son, B., Lin, H., Jones, D., Bravo, 
AG., Moreau, J., McMahon, K., 
Elias, D., and Gilmour, C. 2021. 
Hg-MATE-Db.v1.01142021, 
doi:10.25573/serc.13105370, 
https://smithsonian.figshare.com/
articles/dataset/Hg-MATE-Db_
v1_01142021/13105370/1.

• Martin, J.B., and CCZ-RCN 
Workshop Participants. 2021. 
Carbonate Critical Zone Research 
Coordination Network Workshop 
Report. Karst Waters Institute 

Special Publication 20. Leesburg, 
Virginia, Karst Waters Institute, 
https://karstwaters.org/wp-con-
tent/uploads/2021/03/RCN-KWI-
Report-preprint.pdf.

• Polk, J.S., Jones, D.S., Tobin, B. 
2021. Exploring New Frontiers 
in Cave and Karst Science. GSA 
Today, January 2021, 31(1): 15, 
https://www.geosociety.org/GSA/
Publications/GSA_Today/GSA/
GSAToday/archive/31/1/contents.
aspx.

• Schmidt B, et al. 2021. Enabling 
progress towards life detection 
on NASA missions: a white 
paper from the Network for Life 
Detection. National Academies of 
Science, Engineering, and Med-
icine for the Planetary Science 
and Astrobiology Decadal Survey 
2023-2032, https://tinyurl.com/
y4t7wwq2.

Unrefereed Papers
• Land, L. 2021. Sinkholes, karst 

and water in southeastern New 
Mexico, or how Bottomless 
Lakes State Park helps keep us 
legal with Texas. Southern New 
Mexico Wetlands Roundtable, 
virtual.

• Veni, G. 2020. NCKRI 2020: 
projects through the pandemic. 
National Speleological Society 
Southwestern Region Winter 
Technical Meeting, virtual con-
ference, Southwestern Cavers, 
58(6):51.

• Veni, G. 2020. NCKRI show cave 
updates 2020: research and out-
reach. National Caves Associa-
tion Convention, virtual meeting.

• Veni, G. 2021. The unique 
hydrology and management 
challenges of karst wetlands. 
Southern New Mexico Wetlands 
Roundtable, New Mexico 
Environment Department, virtual 
lecture, https://www.env.nm.gov/
surface-water-quality/wp-content/
uploads/sites/25/2017/06/
ClearingTheWaters_Spring-2021.
pdf.

NCKRI photo by George Veni.
NCKRI Scholar Zoë Havlena is pub-
lishing research on her PhD studies 
at Lehman Cave, Nevada, which 
is known is its many unusual shield 
speleothems.

https://gsa.confex.com/gsa/2021CD/meetingapp.cgi/Paper/363234s
https://www.nckri.org/publications/reports-of-investigation/
https://www.nckri.org/publications/reports-of-investigation/
https://www.nckri.org/publications/reports-of-investigation/
https://www.nckri.org/publications/reports-of-investigation/
https://www.nckri.org/publications/reports-of-investigation/
https://www.nckri.org/publications/reports-of-investigation/
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2020-2021 STATE AND FEDERAL BUDGET
Revenue FY2021 Budget FY2021 Actual Budget to Actual

State of New Mexico $346,971.00 $435,750.00 -$88,779.00
Carryforward $274,132.00 $267,037.35 $7,094.65

National Park Service $764,000.00 $686,738.00 $77,262.00
Grants & Contracts $394,838.00 $394,838.00

$1,389,525.35
Total Revenue $1,779,941.00 $1,389,525.35 $390,415.65

Expenses FY2021 Budget FY2021 Actual Budget to Actual
State of New Mexico

Salary & Fringe $208,408.00 $191,954.00 $16,454.00
Expenses $138,563.00 $259,304.00 -$120,741.00
Subtotal $346,971.00 $451,258.00 -$104,287.00

National Park Service
Salary & Fringe $606,366.00 $461,973.00 $144,393.00
Expenses $157,634.00 $91,121.00 $66,513.00
Subtotal $764,000.00 $553,094.00 $210,906.00

Contracts & Grants
Salary & Fringe $56,566.00 $56,566.00 $0.00
Expenses $25,642.00 $25,642.00 $0.00

-$                        $82,208.00 $82,208.00 $0.00
Total Expenses $1,193,179.00 $1,086,560.00 $106,619.00

*State of New Mexico actuals includes State appropriation totals and internal transfers, expense 
recovery and internal revenue

NCKRI photo by Michael Jones.
NCKRI presented lectures on karst wetlands this year, in addition to conducting research in the wetlands along the 
Black River in New Mexico. Rattlesnake Spring was one of the monitoring sites studied as part of the dye tracing project 
described on pages 6-7.
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