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Editors’ Note

It has been nearly twe years since the last publication of Pholeos. |n those Vears,
WLUSS has seen several changes. Younger officers have replaced senfors and accepted an
unfamiliar responsibility. We are the leaders now and have a challenge to meet with a great
tradition to maintain. The new officers have been enlightened to the world of caving and
have learned the history of WUSS and the NSS. We have rearganized the grotio and fis
publication and the future laoks promising for both,

This tssue of Pholeos spans twa vears of WSS histery. Among several poems and
bock reviews, WUSS members have surveyed two caves, Omohundro and Sllvermine caves,
WUSS has seen the marriage of three of its members. Scott Engle (WSS #0186 ta Annette
Summers (WSS #0244) and Toby Dogwiler (WUSS #0255 ) to Hatie Ramsey. We have also
mourned the loss of a good friend and dedicated caver - Steve Kronk, Through all this WSS
has remained strong and we are proud of our work., We hope you enjoy the 1997 issue of
Fholecs and look forward to several more issues in the coming years,

David Effron
NES 7 415845
WLISS President




The Year | Learned to Crawl

by

Rab Faym
A marith from ki first anniersany a8 o WLLSS

| have been a member of the Wittenberg University
Speleological Soclety and National Speleclogical Soclety
far nearly a year. I instantly fell in love with caving after
crawling through face deep cave water in my first wild
cavee, 1T ever stopped Lo think abouwt it [am sure Dwould
wonder why, Bul | have seen some many strange and
beautiful places and met so many wonderful people, that
there hasnl been a reason or me bo care. [0S just one
of those unexplainable passions that appeared out of
nowhere,

1 have been on more caving trips than | ean eount,
bist they have all been in Ohio, Kentucky, Indiana, and
West Virginia., | attended Spelecfest, OTR. Crawl-a-
thon, and the Cave Rescue Seminar al Carler Caves.
Soame of the WUSS trips | attended include [aften more
than once) Adams County, OH; Hocsler National Forest,
IN: Rock Castle County. KY: Slean’s Valley, KY: and
Carter Caves, KY.

Ome of the best things about WUSS s Lhe academic

atmosphere. There 15 no shortage of opportunity 1o learm
more about all aspects of the cave, | have even had the
opportunity to assist in several research projects being
performed by various members. Though my current
vocatlon (s network engineering. ideas about classes in
the sciences have recently been roaming around the
back af my mind.

And of course, it 5 Impossible to love caving
without loving cavers. | have never met a more accepting
and enthusiastie group of people. | only hope that,
someday, 1 can retum to the caving community at least
a fraction of what s has given to me.

| want to thank Megan Porter for introducing me
tocaving, Dr. Hobbs and the officers of WUSS for making
sure | got underground frequently, safely, and seoftly,
and all the members of WUSS for it so mueh fun.
This year has truly been a highlight in my Iife and 1 am
lvoking forward to future vears of caving getling even
bedler.

Holy Chiroptera, Batman!

arthcle by
Magan L. Porier

For those who have never encountered a friendly
chirapteran, or perhaps would mather meet them [or the
first time on paper than in person. Elizabeth Royte
presents some good general information about bats in
her article "Holy Chiroplern, Batman!”, Inaddition tothe
basie facts, Rovte describes her first adventure with bats
as Merlin Tutile, executive director of Bal Conservation
International (BCI). leads her into the Bracken Cave,
Texas al dusk as the populatlon of 40 million Mexican
free-tailed bats is emerging. Both of these accountis are
intertwined with the tale of hew Tutile became Interested

in science and caving, leading to the founding of BCI in
Austin, Texas.

Rovie's article is entertalning and adventurous
and perhaps best suited for those interested in reading
about an adventure in Bracken Cave or the basle facis
about elther chiroptera, BCI, or Merlin Tuttle. However,
the main tone of the article is one of adventure, and none
of the toples are covered in depth; most of the information
about bats found In Royte's article can be found in BCI
publications and videos.

The Truth About Bats and Trogs:

A Look at Merlin D. Tuttle's Saving the N.A. Beleaguered Bats

it FeviEe by
Jillian Benjamiln

The plight of the bal has been @ long struggle Lo
overcome the misperceptons of soclety, The commaon
belief s that bats are cvil, the living incamation of
Dracula. literally creatures of the night. However, as so
often ia the case, our first conceptions are completely afl
base and that in judging the bat, sight unseen, we
condemn a specles to extinction,

In MNatlonal Geographic's article Saving North
America’s Beleaguered Bals | Merlin [, Tuttle secks to

alert the general public as to the true nature of the bat,
Tuiile, founder of Bal Conservation International, has
discovered that the real danger to the existence of the
gray {as well as other species| bat i lack of education.
Thus the article focuses on alerting the public that bats
are genile creatures, beneficial to the survival of crops.
Through pholographic documentation and Tuttle’s own
rescarch, this article takes the reader into a new
understanding.



Frightful Sounds

by
Nkl Oleketne

We see the strugale
within the storm.

aof child and cat
searching for shelter
under the same rock

Afop a "14er,

Ll Effron ires [o escape from the Finch bax

Untitled

by
Akl O=kins
Francing.
Jaunting in my mind
OYEr
gray and white,
Away [rom
David Effron explores Lighthuese Cave, San Safpedor, The the light in my eves,
Do You are [ree o enjoy
what life you have lefi
no more
pain to endure. Yo will
learn to
survive,.,,




The WSS pong pathers arowend for one last piefuee af (e M55 ConpeniEon 9,

Realization

]
Tom Shitzed

How like chimera

is the aging heart which still rages against the ot

ol a Father, a Mother, a God

whao, like Media when betrayed,

tear apart the left from the rght of the balaneing act.
downward spilling its soured milk from breasis upon shoes
whose soles (oo thinly separale sustenance from the hot sands
of a scorched soul which searches nightly the netherland

for its family ar [riend,

and loses {tsell in embattlement in which there is no loss, no win,

only this lving parable of fruitlessness.
Fervently it bellows,

Cive me back the promise, my Birthright,
someone, sometime, has stolen fram me.”

And rants for rescue from ibs desolation,

a barren landscape from which it eannot arise,

Yet slumbering,

a seed awalts the aching heart to catch its breath,

It muses awhile on its own

with illumination slowly stinting like dawn upon the cliffs

at whose shadowed base still hibemates the truth which purifies.

Mesding no one, no thing but patience, birth takes its Hime.

Reminiscence

by
Torm Stilizel

Perched upon this rock,
lesoking past the nearmess

Beyvond the momentary ilusion
which is my weakness,

Listening the windy words
through ages blown meek.

Wrapped in whirling amazement.

Following Moating thougdhts
whatever lead which wills.

| think of you, my brother,
like summer storm s thunder.

Dt of the Blue,
na wards, anby wonder.

Viertien! prochor



DESCRIPTION OF TWO SMALL CAVES FROM
NORTHEASTERN KENTUCKY
( BATH AND CARTER COUNTIES)

Horion H, Hobbs (I (NSS 12386F and Megan L. Porter (NSS 38171

During February 1996 members of the Witenberg
Lniversity Speleological Sociery braved the winter weather
and headed 1o Keniucky for survey work in fiwo sl
caves, They iwere successful in completing the survey af
each cave within a single trip. samething very untesual for
the group! ! The following descriptions and accompanying
maps should provide the reader with information about
these small but interesting karst features located innorth
centrol Keniuckty.

OMOHUNDRO CAVE

Al the inwvitation of Frank Bedkin and Tom
Biebighauser of the Danlel Boone Natlonal Forest, 12
cavers convened on Bath County, Kentucky on the brisk
morning of 10 February 1986 (Figure 1).

Figure 1. Survey crew for Omohundre Cave
{phodo by A. 5. Engell

A strenuous walk up a recently logged ravine (made
difficult by having to go over. under, and through
numerous doamned trees) brought them (o the head of the
valley and to the entrance of Omohundro Cave [Flgure
7). There they divided into three groups and began the
survey of this small, joint controlled cave [total horizontal
cave 376 m. 1234 feet: total vertical cave 9.3m, 30 feet)
developed in the Newman Limestone Formation
[Mississippian) and capped by the Corbin Sandstone
[Lee Formation). Suunbo compasses and clinometcrs
and fiberglass metric Lapes were employed for the survey
(Figures 3 (map inscri); 4 and 5). Strike and dip

" o e, 3 o | Wt -
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Figure 2. Entrarce to Omohundre Cro (photo by A 5. Engilel

Fupre 4. Establishing “permoanent” surity station in
Omchwundre Cave [photo by AL 5 Engell

Figuee 5. Surveying in Omofundro Cane phalo by A. 5.
Enped]



measurements were taken in various places within the
cave; dipvalues were recorded consistently at 4° whereas
strike readings were highly variable (0 e 130°. In
addition, numerous ceiling jolnts were measured and,
although varable, most trended in two distinet directions:
275% and 30°. Much of the cave |s very dry and, aside
from several moist areas beneath domes such as noted
al "Plecaius Dome,” Nowing water was observed only in
the far western branch of the cave and al the "Pool” [see
map). There is very little spelecthem development, yet
some flowstone, gypsum blisters, and popcomn were
nated throughoul the passages,

The entrance is located in a prominent Umestone
oulerop at an elevation of approximately 335m (1100
feet] and the passage slopes downward gently in a
northwesterly direction, the general trend of most of the
cave. Within a short distance of entering the cave, signs
of the presence of the Cave Ral [Eastern Woodrat],
Neotoma floridana, were abundant and were represented
by numerous nuts and fecal pellets in latrine arcas; at
least six nests were noted throughout the cave, One
concentration of these nesis was particularly noticeable
aboul 34m from the entrance (see "Neolorma Nesis® on
mapl, however a nest with an active inhabitant was
observed above the entry passage leading to “The Black
Forest,”

Immediately north of the concentraton of nests a
dense layer of travel fossil worm tubes was noted. The
structure of the worm lubes had been  replaced with
chert and differential erosion resulted in the tubes
standing out of the walls in reliel [Figure 8). The west
wall showed the best preserved ard langest tubes although
they were seen throughout much of the cave and varied
in size [most were the diameter of a pencil),

Figure . Warm fubes fchert) on wall in Omehundao Case
(photo by H, Hobbs R/,

The collapse of a large block of celling Hmestone
(Table Rock™ - see map) produced a sizeable room.
Beyond the room a small, Hght erawleray on the east wall
connects back to the worm tube section. Beyond “Table
Rock,” "Plecolus Dome” §5 a prominent feature and on
the day of survey, a single individual of the endangered
Eastern Big-eared Bal, Plecotus r. rafinesquil Lesson,
hung aleng the wall of the dome. In addition to this bai

specles, 32 individuals of the Solitary Bat, Pipisireilus
suhlorus (Cuvier), were noted throughout the cave with
greatest numbers occurring in “Signature Hall® (Figure 7),
A single Big Brown Bat. Eptesicis fuseis (deBeauvals),
was seen in a cefling crack near the entrances area,

Figure 7. The Solitany Bar. Pipistrellus subflovus, hanging
Jrom he celling in “Signahore Hall ™ Omohundr Caoe®
{phurde by H. Hobibs 0T

- ! & I -

Figure 8 View from “The Ouerlook, * Omohundne Caue [phisdo
biy H. Hobbs: I

Several large pleces of breakdown provide for a
I!'t'lall.‘.-tl_',.' ||:|r|;:,rz room (Figure B] that can be observed
casily from one of the blocks dubbed “The Overlook.”
Leading out of this reom is a erawlway trending north
(Figure 9). This section of cave lerminates in “The Black

Figure 8. Crowlieay leading to "The Black Forest”
Omohundre Cove [phoio by A. 5, Engell.




Forest” where a layer of shale approximately 50cm (20
inches) thick is a prominent feature on the cast side of
the passage. The left wall is strewn with breakdown and
a floor crevice runs the length of this subterrancan
corridor, terminating in a shallow pit. This very tight
passage can be negotiated only by very small individuals,
particularly when visiting the reglon beyond the
“IQuesse,”

The reom at "The Overlook” continues as a
breakdown-floored tunnel [Figures 8 & 10} to the
“Junciion Room'
where a passane
turns sauth and
extends tothe west
for approximately
65m. Several pits
areencountered in
the fMoar of this
section, one lead-
ing 1o the lowest
point in the ciave,
4.9m hbelow the
entrance
elevation. This
passage floored
with sand ends in
breakdown with a
small trickle of
wiater flowing to
the east that
disappears in a
low, gravel-loored
tube.

Figure 10 Hrqﬂhd'alq-r:.-_rhqupu;sug.:-
in Omohucndro Cave [phodo by H.
Habbs [T

From the
“Junction Room,
the main passags
continues to the northwest through the “Signature Hall®
where many signatures (graffiti?). some dating back to
1843, were ohserved (Figure 11). Many large pieces of
breakdown make up the floor of this area (Figure 12] and
these blocks must be negotiated in order to reach the
terminus of the passage at the "Penthouse,” the highest
paint in the cave al 4.4m above the entrance. A small
stream enters and forms a tiny pool [see “Poal” - map) at
the base of several of these Umestone blocks.

Figure 11, A 1931 signature, one of many in “Sigratee
Hall.” Omohuendro Cave (photo be H, Hobbs 7).

Figure 12, Large breakdacin glab n ‘Signoture Hadl, *
Chimavierailre Cave (phofo by H, Hobbs 10,

In addition to the arganisms referred to above,
fauna observed an the survey trip were: heleomyzid and
mycetophilid dipterans (flies). eave erickets (bath
Hadenoecus sp. and Ceuthophilus sp.), the spider Meta
americana, plgmented millipede, and collembola
[springtails). Prior to the WUSS survey, on 30 January
1992 Tom Biebighauser. E',vr_!!,l'u Morgan, T:-n"_p
Omohundre fall U, 5, Forest Service), and Wesley
Omohundre visited the cave. They noted 14 Salitary
Bats, 3 Little Brown Bats [Myotis lucifugus (LeConte]], 2
Big Brown Bats, 2 Weod Rats (5 nests - Figure 13), cave
crickels, and orb weaver spiders,

Flgure [.3. Cave Ral nest in Omiohamnckno Caoe (phoio by A. 5.
Engell.

Onset Computer Corporation data loggers were
placed in several locations 1o record continuously air
temperature and relative humidity values. They were
placed 1) approximately 3m inside the entrance, 2} on
a bilock ol breakdown about 25m within the cave (on rock
1o left of ceiling height 2.1 - see map), 3} on "Table Rock”
(Figure 14), 4} at the "Junction Room.” and 5) at the
“Pool.” These loggers were launched at the various sites
and removed upon completion of the survey
approximalely seven hours later, Representative data
are shown in Figure 15 and certainly support the
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premise Lthat inner eave environments are
far lessvariable and more predictable than
those on the surface.

Omohundre Cave is on U. 5. Forest
Service land and Is considered closed,
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Flgure 15, Alr termperature datn from ihree sites weithin Omohundro Cooe,

SILVERMINE CAVE

As part of the contineing survey of Canyon Cave in
Carter Counly. Kentucky (map and descriplion to be
published in Pholeos, Volume 17)], Silvermine Cave wmas
surveyed on 24 February 1996 by five members ol WUSS
[Figure 16).

ngurt' 16 Surwy »;lﬂl,.'_r:.lr' Siliwriridne Cave [phoio ﬁg A5,
Engell.

Thits small cave [total horzontal cave 253 m, B30
feet: total vertical cove 8.9 m, 29 feet] §s an inaccessible
part of Canyon Cave located on the northwest extremity
of the ridge in which Canyon Cave is developed. 11
displays four entrances: Entrances 82 - 84 (Figure 17 -
map insert] are found at the base of & limestone ¢l and
Entrance #] is sltuated at the top of the outcrop (sce
map). South of these entrances are bao, small caves
(Crevice Cave and Spider Hole] and to the norith are

Harassment Cave and Scott Hollow Cave [Summers
1995). These caves, including Silvermine Cave, are
developed in the Sie. Genevieve Limestone Member of
the Mississippian Newman Limestone Formation.
Entrance #1 [see cowver] 15 located in a small
sinkhole and a steop passage slopes downward leading
Lo a downelimb that intersects the main cave. To the left
[morthiwest) the walking passage leads by an apparently
blasted fdug pit 3.9 m [(12.8 feet) deep [(="Miner's Fit").
Beyond this the simsous tunnel passes by Entrance #2
(Flgure 18] and continues to the north (Figure 159),
terminating at the cHil Entrance 83, Several sieps north
and Entrance #4 is
entersd, This small
crawlway trends
east for 17 m (56 feet)
and intersecis the
main cave, Tatheleft
{north) the passage
terminates in the
Pirate's Cove, a0
named because ol
the numerous rals
and rat nests and a
particularly pesky
rodent with one |::,n|:!
To the right of the T-
Junction, the
passage trends fo
the south In a very
dusty, dry stoop and
crawlway [Flgure
20}, A low, steeply

doewnsloping pfgure 18 Entrance #2 to Silvermmine
crawlway leads to the  Cape (photo by A 5. Engel).




Figure 9. Surieging in cove passages beioeen eniranoes 12
ciricl #3, Silermdne Cave (photo by A. 5. Engell

souiheast and is too low for conlinued progress although
valee connection to Canyen Cave has been made,

From this connection tube, the passage trends (o
the east and then makes a hatrpin tum, remalning low,
sinuous, and very dry. Some asmall breakdown has been
placed on the southwall and within a fewmeters another
junction area is encountered. A small. low crawiway
extends for several body lengths to the west and
terminates, Avery Ught passage extends to the southwest
where it intersects "Miner's Pit,” cbserved first when
approached from Entrance # 1. The main cave continues
from this intersection, trending generally wo the south as
a rock-floored, dry stoopway, Ata T-junction several rat
nestswere observed and the passape to the left [southeast)
terminates in a small dome: ta the dAght the walking
passage brings ane to the climbdown encountered when
entering rom Entrance #1.

Thiz small cave has very limited spelesthem
development and has been modified due ta the activity
of miners. A “Mr. Fuliz” started searching for gold and
sibeer in the area around Cakland during the 1930°s. He
wats a persistent prospector and he even hired several
men Lo dig in Silvermine Cave. One of those hired was
“Lonnie Burton, Sr.” who was paid 830.75 a day, which
was a significant sum during that pertod of dme [Sam
Plummer, Carter Caves State Resori Park, pers. comm.].
Tally marks are still visible in parts of the cave.

When the cave was surveved by WUSS on 24
February 1996, the following organisms were chserved:

Figure 30, One of sevsral loap, dny oroelusdays g Sdeermine
Cave {phote by A. 5. Engell

Thysanura [bristletails), Meta americana [spider),
Ceuthophilus sp. (cricket), elther Evxfadensecis puteanies
1Boudder? or Hadenoecus cumberlandicus Hubbell and
Morton ? {cricket), staphylinid beetle, Seoliopteryx libatrix
[Linnaeis] imoth), Siphonaptera (feal, helcomyzid Nies,
Sayormis phoebe (Latham] phoebe nest, Eptesicus fusous,
and many Neotoma floridana (rats - latrines, nests). As
a spectal note, the rats played an important rale in
verifying not only that Canyon Cave and Silvermine Cave
are connected but aleo that Crevioe Cave (s a part of the
system as well. [n the “Pirate’s Cove” much pink lagging
tape was encouniered duﬂng the cave SUMAEY. These
tapes are used to ald in marking stations when surveying
passages. Using a permanent marker, the tape strands
are always labeled with the station number and were
used during the surveys of Canyon and Crevice caves.
Flagging tapes were observed in the "Pirate’'s Cove” area
of Sivermine Cave and the numbers displayed confirmed
that the rats are moving through small passages that
cavers cannot negotiate that connect these three caves.
Some distances traveled by the rats were in excess of 100
m., a feature noted by Clark and Clark (1994] of rats in
caves In northeastern Oklahoma, More discussion of
this will appear in the description of Canyon Cave (o
appear in a future issue of Pholeos.

Silvermine Cave az well as Canyvan, Crevice,
Harassment, Seott Hollow, and Spider caves are located
on private lands and should not be entered without
permission from the land owner,
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Geological, Ecological, and Environmental Challenges to the
Construction of Reservoirs In Karst Terrains

by

Toby Doguiler

“Flow gently. sweet Afton, among thy green brass,
We'll be damming thee up In a couple o" days

adapted from Fobert Bums

Abstract

In the past century societles have undertaken the
widescale construction of dams to satisly their
recreational, navigational, energy, water supply, and
fMood control needs. Although engineers have learned (o
deal with many challenges in bullding and maintaining
successful dams, karst terrains still afford formidable
ohatacles to the erection of watertight. structurally
sound impoundments. Additlonally, as wnderstanding
of a reservoirs impact on the local enviromment and
ecology has Increased, engineers and planners have had
to deal with complex conservational issues in karst
Areas.

Introduction

Man has attempted to build dams to enable the
efficient Impoundment of water slnee the third century
B.C. (5mith and Toldn, 1979 Today resenvoirs dot our
landscapes, serving many funclons including Moeed
contrel, navigation, hydroelectric power gencration,
recreation, and wild life conservation. However, prior to
1927 the Army Corp of Enginesrs, along with most civil
engineers, [@iled to recognize the feasibility of these
structures o serve the above purposes (Morgan, 197 11
As a result, only a few large scale reservolrs were built
prier to 1927, the first being constructed by the Miami
Conservancy District following a disastrous 1913 flood
(Smith and Tobin, 1979).

Karst areps demonstrale unigue geological and
blological challenges Lo reservolir cnginesrs. Reservoirs
in such terrains have demonstrated an alarming lack of
vater tightness due to seepage through cavernous zones
undermeath and arcund dams (White, 1988] These
problems have proven diflicult. if not impossible, to
overcome, mainly because the extent of the subrlerransin
cavilies Is often hard o delineate. Often, elaborate
technigques have had to be employed to mitigate leakage
through subreservolr condults, Naturally, construction
times and project costs are sharply increased and the
econoamic practicality. ifnot the mechanical integrity, ol
the structure is jeopardized. When ecological and
covironmential issues and impacls are consideresd
concerns, also become idecloglcal. Thus, when

constructing dams in karst terrains geological, ecological,
and environmental g5 es must beeamined to determine
the mechanical and economic feasibility of the project.

METHODS

When considering potential sites for dam
construction engineers evaluale L against several criteria
[adapted form Creager, et al,, 1945):

(1) The character of the foundation

[2) The Topography of the arca and its effect on the
dimensions of the dam and quantity of material
that will require excavation

[3) Availability and character of materials for
constmuction

[4) The value of the necessary lunds and water rights

[5) Requirements for unwatering (i.e, coffers,
pumping , ete.)

[6] Transpoartation facilities and accessibility

(7] Avallability of sites for construction equipment
and camps

(8] The safety of the structure

Beyond thege requirements the sile must ultimately
provide a location that, at a reagonable cost, will be
properly suited to the purpose for which the dam is
intended. Criteria (1) and (2] encompass what Bureell
and Moneymaker [1950] suggest is the most critical
constraint on lecating a dam”™ Geology. The Importance
of geology was first reallzed after the 5t Francis Dam,
California failure in 1928 and the leakage (because of
subterrancan piracy] of several Tennessee Valley
Authority (TVA) dams in the 1930's. Proper geologic
investigation is the simplest, and most economical, way
Lo glngle ol sltes thal may be unsuitable for 8 dam due
to karst features. Additionally, as researchers have
begun (o understand and document the ecological
repercussions of reservolr construction, preservation of
local biological communitics has become a wvalid
considerntion (see Hobbs, 1982: Hebbs and Wells,
1973},

Methods of site investigation

MNaturally, any area underlain by soluble bedrock
may present difficulties in dam construction and
subsequent maintenance. However, limestones and



dalomites present the most common problems to dam
engineers, and enly they will be dealt with in this report,
Simple fleld studies will suggest a site is unsultable if
eaves, springs. and for sinkholes are found. Faults and
extensive joints and fractures in the Umestone also
greatly increase the potential for dissolution te have
ocourred (Burwell and Moneymaker, 1950): furthermore,
Hmestones interbedded with shales and/for that are
mare chemically impure are less likely to contain solution
channels (Creager, ct al., 1945).

Il a site is suspected of having a cavernous
limestone it is necessary to determine the extent of any
solutlonal features. This may be achieved through
physical exploration of caves, acrial photograph
interpretation. geophysical techniques, core drilling,
and flusrescent dye tracing [Burwell and Moneymaker,
1950: White. et al. 19095: White, 1888; Creager, et al.,
1945).

Ecclogical Assessment

In karst areas where reservoir construetion has
been proposed. an ecological assessment must be
conducted,  Included in this assessment should be
inventories of spectes abundance. and population and
community dynamics. The impaet of inundation,
Muctuating water levels, and siltation of aquatic and
terrestrial organisms inhabiting these areas should be
ascertained.

Constructing Reservolrs in Karst Terrains

When construction of a reservoir in a karst area is
deemed practical several low cost techniques can be
utilized to remediate minor points of leakage in an
otherwise sound, watertight dam. Shallow, small
conduits below the dam and the river bed can be
eliminated by excavation (Burwell and Moneymaker,
1950). Deeper and/or larger conduits may be blocked
off with conerete, construction of a grout curtain (Figure

1}, or flled with asphalt (White, 1988). However. no
definitive engineering methods have been developed to
block open lateral condudis located in the valley walls
(White, 1988].

Repairing Leaky Reservolrs In Karst Terrains

When a reservodr in a karst region fadls to acceptably
hold water, high remediation costs are normally required
o recstablish the integrity of the dam. In cases whers
leakage 1s relatively low, and confined to a small area,
grout, asphalt, or concrete injected through a large
diameter borehale{s) may plug the seep. However, if the
subterranean conduits are large, and leakage high, the
only alternative Is Lo construct a grout curtain (Figure 1),
Often solution in carbonate bedrock beneath river
channels extends to 100m (Burwell and Moneymaker,
1850]. The groul curtain consists of two offset and
interconnected rows afl 18 ineh divmeter boreholes lined
with asbestos cement pipe and filled with grout (White,
1988). In essence. Lhis forms a second dam (the first
being the original surface impoundment) in the
subsurface,

RESULTS

in the past century many dams were plagued by
karst related difficulties during and after construction.
Froblematic reservoirs in the former Yugoslavia and
Spain have been well investigated by LeGrand [1973)
and Eraso (1981), respectively. For our purposes,
however, several TVA projects can demonsiraie
successful following case histories are loosely
paraphrased from Burwell and Moneymaker [1950),

Hales Bar Dam, Marion County, Tennessee

The Hales Bar Dam, located on the Tennesses
River, has become the classic example of insufficient site
Investigation. Belore construction the reservolr site was
chosen solely based on its narrow gorge. The dam was
constructed from 1905 to 1913; eriginally the project

Figure 1. Schematic diagram of a subterranean grout curtain (plan view) used by the TVA to seal leaky

karst dams (After VWhite1988),
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was to have lasted two years and cost 53,000,000 but
due to leakage through the foundation costs skyrocketed
o 511,536,888, Fourteen days after completion of the
dam the first leak was discovered. Several other leaks
rapidly developed, and by 1918 had become sufficient to
require drastic remediation. Between 1919 and 1921
78,324 cubie feet ol molten asphali was pumped into the
cavities serving as conduits, The leakage was only
reduced, and by 1930 was greater than In 1919,
amounting to 1200 cublc (t fsec., When the TVA acquired
the reservolr in 1939 the leakage was determined to be
1700 cuble [t/sec. A grout curiain was installed to a
depth of more than 100 feet below the original river
channel, and the leakage was eliminated excepl at one

point.

Hentucky Dam, Southwestern Hentucky

Although the sile for Kenlucky Dam, on the
Tennessee River, was underlain by extensively dissclved
vertical cavities filled with residual clay and chert,
construction was approved. To deal with potentlal
leakage, two methods were implemented. To ensure the
bearing strength of the foundation, the filled vertical
cavilies bereath the river bed were Mushed out and
backiilled with conerete and then a thick reinforced
concrete slab was placed over the channel. To further
emsure watertightness a grout curtain was constructed
beneath the dam. Thess measures resulted i essen Wally
a 195 feet high, sublerrancan arch dam built from the
top downward,

Douglas Dam, east of Knoxville, Tennessae

Al the Douglas Dam Site the cavernous limestone
was contained within the upper 70 feet of bedrock. The
primarny remediation technique admindstered was 1o
simply excavated the upper 30 to 60 feet of bedrock. This
technlgue was subsequently augmented with grouting
of some minor conduits,

DISCUSSION

The TVA case histories presented above emphasize
the extreme methods that are required to erect watertight
impoundments successfully in regions underlaln by
cavernous bedrock. Ingenuity and perseverance were
able to overcome natural cbstacles in these examples,
However, they clearly indicate that in the fulure extensive
lateral cavernous zones and/or numersus subchannel
salution cavities should signify that a site is nat sultable
for dam construction (Burwell and Moneymaker, 1950
White, 1958]. When bullding dams In karst areas every
elfort ahould be rmade to estimate accurately the financial
implications of the additional construction techniques
required to avert potential leakage problems.

The eave environment 15 capable of supporting
mainy types of organisms, however, the distribution and
ecology of many cavernicales is poorly known (Hoblbs,
1982}, Culver (1982) discusses the adaptations made by
many of these sublerranean organisms and the
importance of understanding their unique evolutionary
histary. Because of the susceptibdlity of these habitats
to the contamination (Hobbs, 1992; While, et al. 1333,
and the apparent iImpacts of inundation and siltation, it
iz evident that caves are sensitive habitats (Hobbs,
1981). ‘Thus, ccological and environmental impact
studies are warranied when evaluating a possible dam
site, Obviouwsly the results of these investigations should
be among the most important criteria ln siting & resenvodr.

Another important consideration in appraising an
area should be the value of its natural features and
resouirees to the local population and economy. Thess
merits should be welghed against any possible
recreational, economic, or assthetic benefits a potential
reservoir may pose,

Clearly there are many considerations when
constructing reservoirs in karst areas. Over the course
of this century, engineers have realized the dividends
pald by proper geologlc investigations and the added
complications inherent to bullding dams in karst areas,
However, engineers are just beginning to consider the
ecological and environmental impacts of resenvolirs in
such areas. Hopefully, in the future, planners and
engineers will look at a more balanced picture when
contemplating the erection of dams In karst terrains,
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A Dependable Stove
by

Erin Athgj

An essential part of any camper's gear is a dependable
siove, A hot meal is alvays preferred over nuts and
berries, Whatever the conditions, wind, min or sniow, a
stove must provide the heat necessary heat for a meal,
In the October issueof Backpacker, the artiche "Multifuel
Stoves”™ lested six popular models and raled thelr
performance on a scale af 1 {low] ta S (highl,

The MSR WhisperLiie Internationale received the
best overall score of 4.5, Onthe upsicde, it is 'I.'Iﬂ_hl. srnall
. and rellable. Bul “there {8 anly one cooling mode:
blowtorch.” Other than the adjustabdlity rate, this stove
conslstently scored high.

The second stove tested was the MSR HOR IL 0t
followed closely behind the WhiperLite with an overall
score of 4. The forte of this stove was (ts consistency.
Kristin Hostetter remarked. “If [ were stuck in a torrent
and had one hand behind my back, [ could get this stove
cranking.”

The Peak | ﬂpﬂ: Il also recelved a rating al 4. Far
cooking that requires a lof of simmering, this is the stove
to have, It is dubbed “The Simmering King” by the
Jjudges! The disadvantage is Its bulky design making it
hard to pack.

The Opiimus explorer and Sige Fire Jet didn’t fore
well, with overall scores of 2.5, Both had considerable
Hghting problems. The Explorer shot lames high enough
te singe eyebrows, and the Sigfs tripod deslgn seemed
te channel the wind right into the burner,

Kjle MeCrea explores the entrance o the Moon Cave System,
Carter Cowrtiy. Keniucky,

The Peak | Feather 442 finished last with a score
of 2.0, The main complaini was on malntenance. If this
stove breaks down, the anly thing to do (s replace the
generator which requires special tools. While camping.
this can be a detrimental inconvenience. As the old
saying goes, "Beller safe Lhan BOCTY."

When it comes down to it, the reliability of the
Apex I, WhisperLite, and XOK make them excellent
cholees for any camper, and won't reduce 5 meal to nuts
and berries.

Do you know youer geography? What stabe i pdeiered
here?d




The Hand

by

Tarm SHtzel
With The Hand 1o his back,
the bent figure was pushed against the winds,
As he threaded his way through dankly shadowed
hollers,
It gripped his one remaining lung,
Threatening to rip it clean [rom his hody.
He stooped still lower in the pain,
A pain thal seared in hils heart,
His thoughts,
As much as in his lung.
One remaining tear,
That which he didn’t kmow he had_
Slipped through an sye
Half-closed with the crust of neglect.
Slithered through bark-like creases in his face,
And whipped away with a bout of face-slapping winds.
He continued to be o folded into himsell
That he nearly crawled,
Caring not about the mud slurping “round his body.
He hardly understood what {1 was that he was enduring.
He only know that with manipulative emielty
The Hand forced him omward.,
Determined he should not stop:
He should not think;
He should nol feel:
He should only olbey.
The Hand's hold on him fumbled briefly,
Cnly to accentuate his torlure
By plunging cven more deeply into his bony frame,
Engulling his heart muscle,
Then Ughtiening with vice-grip's power.
He collapsed.
His mind he had lost.
Hia life he was losing As a vestigial source,
Squeezing out of him,
Gushed through monstrous tentacle
And dribbled dowrmward,
Down into the bowels,
Where as diarrhea,
It leaked from his body
In a spray of greenish shit-water.
He felt no more,
His abandoned lung exhaled and collapsed,
Spltting up the last coze of ks tar.
Il was no maore,
The Hand slackened its grip on him,
Slipped out,
And moved omn.
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Mart Helss ormwls oul of o hole while in Tar
Kiln Came. Carfer Oo,, Kenhaocky),

Dream
by
Tom Shitze]
Climbing through the dreaded dullness,
I peel off dream's dead ahin,
remnants of history's child.

Look forth, | say

towairds whiat will be,
ignoring the volces pursuling.
The conventional accuses
mivirder i my mind.

Leave behind salety,

The familiar. The crippling.
An antiquated acqualntance
This changeless extstence.

Lt go the hand
af the dead seif,

ol th'l.inm.,
drifting off with a thinning thread,

It conmects bl does not bind.

Polse for Might,
stretching beyond memory's limits,

Reach for promised peaks
ol conscious knowdng,

A newly rebom [Mend awalis the light.

Erin Athy smiles while imdergrotmd.



The Muddiest
WUSSES of '96

phatas by David Effron

Lee Ott, a sophomare, joinsd Wilenberg s Spelealogical
Society the fall of his (reshman year. After his Arst caving
experience in Carter Caves, Kentucky, Lee hnd & few
chabee words in regards to the adveniure

“Mud, mud, and more mud! Go caving
and you come back with an all brown
wardrobe.’

With a comment thatl sums everyihing up, Loe deckied that
“caving club is the coolest thing that you can da.’




Steven Allen Kronk
1974-1995

WUSS 136
NSS 27645

Last year WUSS lost a dear friend with the passing of "Stevie” Kronk. Steve
had been a member of WUSS for 10 years, and in that time enthusiastically
contributed to countless projects. Steve was & fearless cave explorer always
eager to push the black unknown. He assisted with many karst research
projects, deing thankless jobs such as crawling through a muddy passage to
find an endangered beetle or sloshing through a snake-infested stream to find
a new species of crayfish.

Although he never scemed o fit into the traditional academic setting, Steve
was driven to learn by the same curiogity that motivated him to cave. He read
avidly and fervently delved into educating himself about his interests in nature
and the environment. Steve was a passionate dreamer with a grand vision, and
he would certainly want to be remembered for that optimism.

Steve's refuge seemed to be the Old Timers Reunion. OTR Is a sanctuary
for the free spirit. and perhaps Steve was never more at peace than around the
bonfire at three in the morning on Labor Day Weekend. Stevie will always be
a part of that bonfire and a part of the peace that we all feel in the warmth of

its flames.
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Environmental and Engineering Hazards of Karst

by
Megan Porter

Karst refers to any terraln where the topography has
been formed chiefly by the dissolving of rock. Landforms
associated with karst include sinkholes, caves, sinking
streams, springs, and solution valleys, Because of the
unique geologic and hydrologic features assoclated with
highly developed subterranean networks, the scope of
problems related to the karst environment is large

Karstic landscape is particularly sensitive Lo
emvironmental degradation, with the depletion and

contamination of groundwater supplies being among
the most severe,

Harst features pose unlgue environmental and
engineering hazards, In order to understand and prevent
each hazard, an understanding of karst systems must
be obtained, To this purpose, a bibliography of related
papers has been assembled on the “Environmental and
Engineering Hasards of Karst Terrain™

W

Geologic Setting

Climatic and
Meteorologe Settng

Mmeral
and

Ecomomic

Resources

Physiographic
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Land-Lke and
Land-FResources

Sail

Surficial Water ond
Groundwater

e —

L Sociseconomic and Cuttural Setting
1

e —

Cause-and-effect relationships ameng geologic, biologic. geographie. and human factors in karst terranes. Arrows

portray directions of effects (Kastning, 1983).
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General Background

Assaad, F.A. and H. Jordan, 1994, Karst terranes
and environmental aspects. Environmental
Geology, 23(3): 228-237,

Examines the reasoning and need fos
protection of groundwaber in karst
against pallution, A discussion of the use
of tracer methods in karst reglons 1s
included,

Beck, B.F. and W.I. Wilson, ed. 1987. Harst Hydro-

gealagy; Englneering and Envirartmental
Applications . A.A. Balkema, Rotterdam, 467pp.

Beck. W. and A.D. Arenas. 1989. Karst termains:
regources and problems, Nature and Resources,
special adition. p.19.

Culver, D.C. 1982. Cave Life: Evolution and Ecology.
Harvard University Press: Cambridge, 189pp.

Ditamarter, R.E. and 3.C. Csallany, 1977, Hydrolagic
problems in karst regions, Western Kentueky
University: Bowling Green, 481pp.

A collection of papers on a wide range of
hydrologic problems related to karst.
Each paper provides reference on the
specific topic discussed making this a
viluable reference source.

Dreybroldt, W. 1988, Processes in karst systems:
Physzics, chemistry, and geology. Serfes
in Physical Environment, 4: Springer-
Verlag, 288pp.

Field, M5, 1992, Karst hydrology and chemical
contarmination. J. Environ. Sysi., 22(1)1-26.

Ford. D.C. 1993, Editorial: Emrenmental change in
karsi areas, Environmental Geology. 21131,
p.115.

Ford, D. and P. Willlams. 1989, Karst geomorphology
and hydrology.
Good source for information on the
physical. chemical, and hydrologic
aspects of karst. Also covers exploitation
and management of karst resources,
Extensive reference lst included.

Herak, M. 1990, Geoteclonics, karst morphology. and
enwiranmental problems. Environmerntal

Geology and Water Sclences, 15(1);59-60.
DMscusses the relationships among tecto-
genetic karst types, major morphologle
units, and enwvironmental conseguences.
Includes examination of pallution of
groundwater and karst springs used for
water development In urban centers and
indusirial sites,

La

Hobbs. H.H., 111 1981. Ecology of caves. Pholeos,
211 14-24.

Hobbs, H.H., Ill. 1892, Caves and springs. In C.T.
Hackney, S.M. Adams, and W.H. Martin {eds.].
Biodiversify of the Southeastern United States:
Aqueatle Comununifies, John Wiley & Sons Ine.,
New York, pp. 52-131.

Hobba, H.H., lII. 1993, Profection of karst resources -
are W foo late? Ohlo J. Sci., 93(2):42.
Presenls a general overview af cave
protection laws. resources management,
effect of surface perturbations on karstie
features and ecology, and the use of caves
by bumans for recreation, expleration,
and sclentific study,

Hubbard Jr,, DA and W, Balfour. 1993, An
tnvestigation of engingering and environmental
concerns in Florida karst topographyy,

Environmental Geology, 22(4):326.

Kasting, E.H. 1989, Environmental sensithdty af kars
i the New River dralnage basin. In A.R. Kardos
(ed.). Procesdings, Eight New River Symposium,
Radford, Virginia, pp, 20-22,

Kastning. E.H. 1995, Karst systems, Geotimes, 40:23-24.

Eemmerly, P.R. 1986, Exploring a contagion model for
karst-terrane cvolition. GSA Bulletin, 97:619-825,

LeGrand. H.E. 1973, Hydrological and ecolegical
problems of karst regions. Sclence,
1794076):859-864,

Moore, G.W. and G.N. Sullivan. 1978, Spelealoqy: the
sfudy of caves. St Louls, MO: Cave Books, 150pp.
A usehil overview of the characteristics of
cave origln, environment, and biota. Also
containg a lmiled reference list and a list
of caves in the 11,5, open to the public,

Phelps, G.G. Hydrogeology, water quality. and
poterial contamination of the Upper Floridan
Aquilfer in the Silver Springs ground-water basin,
central Marlon County, Florida, USGS Water-
Fesources [nvestigations Report: 92-4159.

Tejada, 5. 1985, EPA goes underground at Kentucky
superfund site. EPA Journal, 11:26-27.



White, W.B. 1988. Geomorphology and hydrelegy of
karat terrains. New York: Oxford Undversity
Press, 360-372.

Covers karsi landseapes, underground
and surface landforms. overview of the
developmental origin of caves, as well as
larwd use and waler management
problems in karst, Contains an exiensive
reference list of subjects covered in the text.

White, W.B. and E.L. White. 1988, Karst Hydrology;
Concepts from the Mammoth Cave Area, New York:
Van Nestrand Reinhald, 346pp.
A good reference for a general backgroumnd
on karst related hydrology: focuses on the
Mammaoth Cave reglomn.

White, W.B,, D.C. Culver, J.5. Herman, T.C. Kane, and
J.E. Mylrole, 1995, Karst Lands. American
Sclentisl, B3[5):450-459,

Environmental Hazards of Karst

Agricultural Contamination

Crawford, N.C. el al. 199, Agricultural and urban
rgnpoin source polletion mpacts or ars! agquifers
in the Pennyroyal Karst Region of Kentucky, Part
Ii: Agricudiure nonpoint seurce pollulion impacis
ton karst agiiffers: Lost River Karst groumndioates
hasin, Warren County, Kemntickly.

Hamillon, MN.0. 1989, lowa surface drainage and
groundwater qualily protection: Is there a potential
landowner lability for plugging agriculiural
drainage ueils and sinkholes? Drake Law
Review, 390(4):8049.

Howell, J.M., M.5. Coyne, and P. Cornelius. 1995. Fecal
beaeteria n agricultiral waters af the Bliuegrass
Region of Kentteckyy, 24(31:41 1-419.

Igbal. M. Z. and N.C. Krothe. 1985, Infilration mechanisms
related to agricubiural waste transport through the
sodl mantle fo karst of southern Indiana,
USA, J. Herrnl.. 164(1-41:171-192.

Pasquarell, G.C. and D.G. Boyer. 1991, Water gualily
impact of agriculiure on karst conduit
waters, Greenbrier County, W Proc. Mational

Cave Management Symp. pp.72-78.

Welss, oJ, 1991, Agricultural chemicals: The karst case,
EPAJ., 17[8):10-11.

Discussion of the impact of agricultural
chemicals on water in a karst area.
An area in Minnesota where drinking water
samples were found to be contaminated
with nitrates from fertilizers s used as an
example.

Deforestation

Huntoon, P.W, 1842, Hydrageologival characteristics
arnd defarestation af the Stone Forest korst
aruiifers of South China. Groundwater, 30020,
pp. 167-176.

Natoenal Parks Conservation Association. 1992, Logging
plans put Russell Cave at risk. National Parks:
66 14-15.

Flooding
Arikan, A and L. Tezean. 1990, A rainfall-runcff model

for large karstle areas. |LAH.S. publication,
207:225-230.

Benzedan, E. and M.5. Klcay. 1930, Flood frequency
analysis in karst dver basins. LAH.S,
publication, 207:187-202.

Currens.J.C. and C.ILR. Clark. 1893, Flooding of Stnking
Creek, Garredl's Spring karst drainage basin,
Jeszsamine and Waodford Countles, Kentucksy),
LL5.A. Environmental Geology. 11(2):100,

O'Hara, M. 1950, Flood hydrology of WesternJamaica: a
studiy ina karstic imestone environment, Singapore
Joumnal of Tropical Geography. 11[2): 100,

Smith, K. And G.A. Tobin. 1979, Topics in Applisd
Geography: Human Adfustment fo the Flood
Hazard, New York: Longman Inc,, 130pgp.



GROUNDWATER DEPLETION AND CONT AMINATION

Aley. T. 1985. Optical brightener sampling, a
reconnaissance tool for detecting sewage in karst
groundwater. Hydrological Sel. and Tech. Short
Fapers, 1{1]:45-48,

Balcerzak, W, and J, Mylrole. 1960, Influence of karst

processes on water quality, San Salvardor Island,
The Bahamas, The Compass, 67(4):232-239,

Bardossy, A. and L. Duckstein. 1992 Analyses of a
karstic aguifer management problem by fusey
mnmﬂepmgummung.%’awﬁm:um Bulletin,
2B(1):63-73.

Banavccl, 0. 1993, Karst spring hydrographs as indicators
of karst aquifers. Hydrelagical Sciences
Journal, 38{1].

Crawfard, N.C. and C.5. Ulmer. 1994, Hydrogeslogic
tnvestigations of centaminant movement tn karst
aguifers in the vicinity of a train deraflment near
Lewisburg, Tennessee. Environmental Geology,
23(1):41-52,

This paper discussed two purpases: 1) the
determination of the subsurface Mow route
of ehloroform and styrene to an underlying
karst aguifer after a train derailment and )
the determination of the source of
trichloroethylene (TCE) contamination for
two nearby residential wells, Methads of
containmentand treatment of contaminants
are included,

Figure 2: Groundwater contamination in lmestone terrane,
Pollutanis enter the karst system through improper waste
dizposal and form surface runofl through fertilized eropland.

(Kastning and Kastning,

Fdi

19849,

DeStephen. R.A. and C. P. Benson, 1993, Groundrwater
withetraud (mpacts in a karst area. Enviranmental
Geology, 22(4):314-320.

Alfter o pump test on a groundwater supply
well resulied in lowered farm pond water
levels, development of a sink hole, and
waler level decrenses in residential wells,
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