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EDITOR'S NOTE

Welcomie vo another issue of Pheleos. This e spades 3 face-life. In
anncipation for aur 20th anniversary, | believed it was ome o give
Phaleos a new look. The design elements can be found thoughout this
isue of Phaleas, so why ot cike 4 look and rell me whether you like it
OF Ao,

Talking abour whae you ke or not, [ would lke to direet your eves to
the Lewer vo the Editor found below thas artiele. The editonal section
is something we would like to make a regular feature of Phaleos. Dian'
be afraid o write in and give vt your opinion on Praless, WSS, ot
CAVINGE in general

Ag you may of may net have known, next vear is the 20th anniveriary
of WLISS. Hard to believe thar we have been a grosme af the M55 for
that leng, huh? Look for more informacion oo appear later this year in
cither an upcomung osue of Pholeas or through the mail. | would alio
like to encourage everyone to check out the WUSS web page and sgn
up for our mailing lst. There isn't 3 better way of keepang up on the
happenings of WLISS,

This isswe, [ hope, will sand out in your minds ai one of the best Eaied
af Pholeas yet. The main armcle this ssue is a seady af Bue hales that
Katie Gogolin did over the sunumer in the Bahamas, That is followed
by a wip report by Matt Beversdor! descriling what it was like fior the
two weeks thar Katie and her helpers were in Andres, This tssue also
has some of the first cave maps published in a few years. With luck,
these will not be the last a5 we finish up Rose and Canyon caves. We
alsa have some artwork by S3amantha Mefer, a croswand puzzle, and
some pictures of OTR.

ﬁ'ﬂm i‘l Hisorn,

Juson Maon, Editor

LETTER TO THE EDITOR

Congratslanons for another fine edition of Phaleos. David Effron & o
be commended for his article on hisvoplasniosss, He has a good grasp of
the subject and wrives well. [ appreciace his citaton of my paper. | aba
enjoyed the car story. At the risk of beang picky, | want to dlaborate on
pwo trivial poins, so, i you wish, you may pass thas on o him,

Ako, at sbout the same time, in 1932, rwo lowa Ciry plnsacans
culuvared the arganim from the weepang sares on the legn af a Greek
cook. This was noted in The faue Crano Imfacom Dol XT, MNa 3.M:J:,.'-Ju11.r.
pp- 33-35, 1975, Histophamens in lowa, certunly an obscure reference

As to the dreaie 'I:-m.ng endeme in Eumpr.-,'l:hit 1 tEE]Lr.iif.’.I.“'!.' correct. [t
w found in caves in Roomama and Malm, o exists in badgers or their dens
and in other wild animals in Swigerand and in seil on a chicken farm
in Italy. However, several caving expeditions, particulasdy from England,
to Mexico and Central America have had to be abored because the
participants camie dowm with the acute form of the illnes. [ think it far
contact m this henusphere.

Warren Lewi
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Llerail of Freelawd 't Caav rhsuaiig lacitiem of simbehole

What do two toiles, several large howschald appliance
a trampoline, hundreds of old bordes and rusty cans and fifty
cavers have in conimon? They all could be found in the
Freclands Cave Sinkhole on Movember 12 1998 This sinkhe
had been flled to the braim with debris. In is believed o
connect dircctly with Freeland's Cave, the only known home
of Peewdanophrhalens oliicersiy, 3 small red beetle, In addition
D. Horten Hobbs reported secing owo metal doums, unload
by someane in 1986, that possibly could be leaking unknows
contents mto the cave YL Far thiese réakons, a much
fceded unkhole I.'I..‘.il'l—l.ll'l was coordinated. The work h-ﬂ:“:
B ami and with the help of area cavens, grotto and individual
donatisns, and COOPETITION Froms the ndowmer wha supplie
1 tractor, two incuseres] sized IJI.|:|r|p|1.-:'n were falled wirh debs
from the ankhaole. Items thae could be recyeled, such as glas
and metal, were separated from the non-recyvclable. Afrer fou

El'-.-r|-' fast Pl 3 retily miir P,
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Cleanup

clean up Freeland’s Sinkhole

hours of hauling out owelve years worth of junk, the barrels
fimally were uncovered. The l.';nm{ news i that both druims
were open-ended. |'|r_|;:-.*r'u|§:.' :ndernF they were never full 5o
one mission had been sccomplished The work continved unnl
sumset when the dumipsrers could no longer be stuffed with
any miote trash. Sell, sfter 3 full day of hard work, the bottom
of the sinkhole——and perhaps another entrance meo
Feeelanid s—had not been found, But on the other hand, thiee-
fourths of the sinkhole had been completely cleaned out, The
wills were limer-free and a2 good viart had been make in the
barom of the pat

Personally, helping with the cean-up gave me an
exhausmang. grimy, aching-all-over feeling. In other wonds, 1 fele
great! 1 was completely satisfied and had an overwhelming
feeling of self-fulfillment. Knowing that [, working with
others, had made such a visible difference was the best rewand
poasible

HLISE mreniber Michelle Miller sorts rerpefable Lok udhar [ fensnd! Rob Papw freliing up oa e

3 » Pholeos Yol 1B Ma.l



RESEARCH

A baseline study of the physicochemical characteristics
of five inland blue holes on Andros Island, Bahamas

Kathrym A, Gogohn

Department of Biology
Wittenberg University
Springfield, Ohio 43501

Andros lsland, Balamas i3 stuated between the Great Bahanea Bank and the Tomgue of the Occan approsimately 220
km southeast of Miamd, Flocids USA. The island consists of heavily cormded hmestone bedrock and has numemous
karst features, such as caves and inband Boe beles, These blue holes contain a freshwater lems, a brackih (muxing,
halecline] layer, and 4 salewater zone. The ebjective of this ssudy, which was conducted from 10 w0 20 May 1998, was
to survey the plysicochemical characterntics of five inland blue heles on Andros Iilind; Cousteau's, East Twan,
Hainbow, Hubcap, and Seafford Creek blue holes. Temperapure, pH, nitrase, phosphate, axygen, salinity, hydrogen
sulfide, sulfate, curbidicy, and specific conductance were analyzed. Yellow Springs Instruments (Y'50) meter probes
were lowered into the Bue holes, which ranged in depth from six to 115 meters, 1o recond oxygen, specific
conductance, salinity, and pH readings. A Kemmmerer Bortle was wsed to collect water samiples at various depths in
the water columns and samples were analyzed wsing several Hach mstrumene. Temperature remained comstant at
app mmm:ltl'l-' 25-20 C* throughouwt all of the blue holes. The pH remained bevween 7 and # 1n mos, with the
excephion of Stafford Creek, which decreased to 3.75 at the water-substrate intesfice, Oxvpen concentrations and
percent axygen samurstion vilues were much higher near the wurface in the feeshwater lens. In the mixing laver

oMy gen decreased and became neatly amoxac m the saline zone, Hydrogen subfide weas iversely correlated with

DM e, hfiﬂ-ﬂ. zero At the sirace, ill.l.'l.'l'."J.'I.:IIIF i the mIxIng lJ’:,'E!'.,J.I'.d WEEE 3 mg.l’i or more 10 the saline zone. In

three of the blue holes, salinaty increased from close to zero in the freshwater lens to approsamately 35 ppt at the
bottom of the column. The other ewa blue holes, Hubcap and Stafford Creck, were not sufficiently deep to exhibar
ceceam water aalinities and only eeached 18.00 Ppt and £.20 PP respectively. Specific conductance started at
apprescimiately 10080 JS and increased eo almest 60000 P& at the water-substrate interface. Mitrate, phosphate, sulfite,
and turbadity levels were vanable and did not 42em to show any distinct patterns among the blue holes that were
tested. Cousteau'’s and East Twnn blue holes wers deep enough (115 meters and 63 fucten, respectively) to show 2
complete mansiton from freshwater to saltwater. They exhibited a disuner halocline in the brackish layer that was
indicaged by the saliniey, bydrogen sulfide, and oxyvpen profiles. High densities of plankton or bacteria could have
caused Ducnsations in turbedity, exypen, and temperature, The consistent pH wai 2 cesult of imestone disolubion

and the high buffening capacity of the water,

Introduction

Andros [iland, Bshamas is locared apprommately 230
kilometers southeast of Misni, Florids, USA and 14 atuated
between the Grear Bahama Bank to the west and the Tongue
of the Ocean to the east (Figure 1). The islaind stretches over
225 lalometers in 3 nonth-south direcnon (Coudes 1991} and
15 made up of three pars: Nonh Andros, South Andro, and
marTy smalll idands in between |1J=.u'.||]:|' referced to ax |"|.i]l15m".'\¢
Cay). Morth Andros i approximately 30 kalometen wide and
narrows B abour 15 kilometers towards Morgans Blaff ar the
northern most poing of che island. Morth Andros makes wp
3,263 square killometers, whule the entire wland s aboue 6,00
square kilometers (Fguee 1) {Gueawsla 1995).

The sskand lies maostly fve meters above 23 level and
consists of limestone. The caleiom carbanate bedrock has been

e R The Bahama [slands
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heavily corroded
(dissolution) and
has numeroas
inland bl holes
and other karm
framures that are
mane heavily
concentrated
wowand the
martheastern
portmon of the
illand (Smar
19H4). Blue hobes
AF¢ CINTFNONS
solution pits filled
with warer rhar
accur inland ag
well as in the
OPEn eI
mnland bue holes
are the primary
fixcus of this
research.
Surprisingly, very
few studses have
Fipwee 2. Map of Andves Iond, Bokama been conducted
{Cutpmsle [995) an the
physicochemacal
characterisocs of inland blue hales. Whar 13 known abour
these flooded vertical shafts are from geological soadaes in
which water chemastry amd agquatc Jora and Guma weee nat
the main focus (Bostrell et al. 1991, Baciu and Mylame 1995),

Blue hales can have many different shapes dependang
on hew the limestone s corroded, but generally the walls of
the blue hole are verocal or may bell out fmom the surface.
Infand blue holes contain three distanct layers of watcr: a fresh
water lens, a brackish interface laver, and a deep saline zone,
Ar che surface, rain warer colleos to form the fresh water lens
which can extend 30 meters in -|.|r:|:|rl'|. Below the fresh water
is 3 thinner, brackish layver (alio known as the mbang or
interface laver), In the mixang zone (the halocline), brackish
water is chemically intricate and is able to restore caleium
carbonate dissolunon, Hydrogen sulfide reactions mcrease the
limestone dissolunion by increaning the carbon dioxide and by
the increase of carbanate underatumton due ta il.'ll.lil}' froam
sulfide oxpdarron (Bottrell of al. 1991}, The depth of thi
brackish lens is determined by the amount of freih water
sbove gea level chat COMIPreses the fresh waterfaline merface
(Raeisi and Myleote 1995), Beneath the brackish zone i siline
warer, which miay or may not be affected by the acean current,
dcpflk‘lulg amn the Frmmrl wiater sylem in the area.

The objective of this study was to survey the ph:,*«.lr-::--
chemical characteristics of five inland blue holes on Andros
[sland. The five blue holes tested wers: Cousteau'’s, East Toan,
R aitbena, Hubeap, and Stafford Creek (Figure 3), All of these

5 & Mholeas Vol 158 Mol

1. BeaiTord Crovk Bles Hole
2 Fail Twin B Mok
3 West Twin Bler Hale
4. Coastean’t Bloe Floke
% Ralnksm Blor Hale
6. Mubgap Bee Hale

B
i 5 1 e
e I

r.l:n‘l' 3 _.-‘Fprr\,wm.n.m' |'-=|'|r|'JM :f-l'll:rb.' haler er Nertl Ardras Filad plast
wyre rm Bhig -||'|nlj' This LE altered fioms (Sian [984)

karst fearures are located near the east coast of MNorth Andros
bsband amd are lesm than 63 meteni in depth, with the exception
of Couvsteau's Blue Hele, which & approcimarely 115 meters
deep. Variows chemacal parametens were analyzed throughonst
the warer cohamn of each blue hole and ar beair ome dara set
was collected from each blue hale to create 3 baseline of
information for fatre studies.

Site Descriptions

Cousrzau s Blue Hole was located 24° 46° 35° B, 77 54
56" W This bluc hole, 115m deep and 56m in diameter, was
the largest water column thag was sampled. East Twin Blue
Hale was bocated 24° 45" 06" N, 78° 00' 21" W, approcanately
{8k wew of the ovean and was the farthest mland of any
Blue hiole studied, The maomom depth was 63m and it was
47m in diameter. Rainbow Blue Hole was located 247 47 06"
M, 77 51" 36" W abaourt 1 ¥5km inland of the east coast of the
wland. This blee hale was 24m -.‘I.-r.-n;'F and #0m1 in diameter.
Hubeap Blue Hole was located 24° 46 32" M, 77° 51" 26" W
and was approximately 1,73km inland, It was 19m at the
deepest point and 67m in diameter, There was a large
limestone wall that wrapped around approamately 1/3 of the
perimeter. Stafford Creek Blue Hole was located 347 53' 387
M7 RS 13" W which was on the north ade of Safford
Creek near s mouth. 1t was the cmallest blue hole that was
tested, sy maeters in I.{{'Plh and J.ppm:ﬁ.lm:u:-e]'g 10w in diarmeter

Methods and Marterials

While an Andres [sland, food, Indging, and tanspar-
tation were provided by Forfar Field Station, Forfar Freld
Sration is owned by International Freld Studies of Columbus,
Othio and is located on the castern coast of Morth Andros,
woarth of Seafford Creek

The precise location of the five blue holes was de-
termaned by a Magellan Tradlblazer handheld global positioning
witemn., Observamoni of vegetation and geology were made
around the perimeter of each are. Uang a two and a half
person inflatable raft, eich blue hole was surveyed for depths



and diameters using the Hunimingbind
LCR. 4-10 depth finder and a KVH
Dhatascope digital compass/rangefinder.
[Drats were entered into the Compas ®
computer program for perimeter and
profile plots. Witer ssmpling began once
the d-l:f-':PHE prrsIan of each bhie hole was
located. A line was secured 3croas the
klide hale to which the bost wai amached.
Probes from 2 Y51 Model 30 salinity/
conductivity/temperature (SCT) meter
and 3 %51 Model 55 dissolved exygen
meter were lowered into the water
column, Data were recorded every meter
for approximately 25 meters. Onee the
interface was located using the salinity
and oxygen data, water samples wers
taken from the surface to the battam
with a Kemmerer Botide st chowen depths
These samples were placed in acid-
washed one liter polyethylene Bosten
Bowmles and maniported o the shote,
where they were stored in a light-tighe
cooler for subsequent analyses. All
chemical testing was done a1 Forfar Field
Swation within 12 howrs,

A 20cm secchy disc reading was
taken from all of the blue holes except for
Couiteaus Blue Hole. StowAway XTI
Electronic temiperature dita logrens were
pliced in submiersible cases and were
attached o 2 buoy in Cousteau’s Blue
Hole, They were positioned at 0.0, 4,2,
6.2, 15,2, 24.8, 3.6, 44.6, 54.3, 64.0, 84,0,
and 93,5 meters in the water column in
order to record temperaire contimsousdy
far a 36 howr duration

The pH was measured using an
Accumct 1001 pH meter and turbidiey
readings were deternuned by 3 Model
H#2100F Hach Turbidimeter, Mitrogen,
phosphorus, bydrogen milfide, and sulfare
concentrations were obtained wing a
Hach DREL 2010 Water Quality
].a]:!nn.tnr:," B,

Results

Cousteau’s Blue Hole

Coustesu’s Blue Hole was ampled
I0 May 1998, Temperature remained
comstent af approsamately 28.3 *C from
the surface to 50 meters in depth. The
pH alio was very consistent at about 7.40
for those ame depths. Oxypgen
concentration mexsured 6,20 mg/l at the
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Figure 5. Physicochemical profiles for Cousteau's and East Twin blue holes.
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surface and gradually decreased wo 1,77
ougdl at 50 meters (Figure 4a). The
percent axygen samraton was 77.9% at
the surface and slowly decreased o 22,354
at 50 meters (Fugure 4b). Salanicy
remained at .30 ppt uitil 25 meters
where it rode !.I.].'.1I.II-IL-III|]!|-' tey 5,60 b L and
contimued to inerease ta 3600 ppr ag 50
meters (Figure 4¢]. Hydmogen milfide
cancentrations were 0,00 me/] from the
surface ta 37 meters where they increased
to 100 mgdl and then increased oo 5.00
migs] ar 50 meters (Fgure 44d). Mimrate
concertrations varied bule from 005 mg/l
at the surfice to 25 meters then increased
to 4.8 mgdl at 50 metess. Phosphae
concentrations reanained at approsxamately
0.05 mg/] thraughous the water column
(Figure 4¢), Sulfate concentrations were
20 mgs1 at the sarface through 25 meters,
where they increated dramatically ta 1075
mg/l then decreased eo aboue 900 mg/1
{Figure 4f). The turbidiey began at .56
BMTU 3t the merface, decresed o 0,31
BMTU zt 25 meter, and then incrested
dightly to 0,42 NTU st 37 meters (Figure
3a) "‘;-]'!n.'n'll‘-ll.' conductance wai fili
pS=cm”' at the surface to 25 meter: where

Courtean'’s Blur Hale. The dorpear Blue hale thaz
i ptadred {1 15 pocrersl, manied aifer e @imous

Feencih .,‘||'\.|-r_|'.|.'.il\.|.|._: o

it increased o YTT0 Waem™, then
dramatcally increased up o GO0
pS=cm’ an 30 meters (Figure 5b)

Data loggers placed in Comsteau’s
Blue Hole reconded temperamire in “C by
depth over a 36-hour duration (e
Appendix A, At the surdace the
remiperatace Ducmaated dramanically, the
highest reading occurring around noon
cach day ar approximarely 36 *C and the
levwvesy near 20 *0 around 05:00am. A
4.2 mievers the temperature pemained



27.95 *C_while at 6.2 meters the
eemiperature was stable at approximarely
26.9 *C. Ar 15.2 meters the temperaturne
Wil consastent at ﬂlgil.rll_.' below 23.5 2C,
Ar 24.8 meters the temperanere uctated
slighedy from 24.3 °C to 24,65 *C through
out the 36 hours, Ar 346 meten the
temperature remarned consant at 2446
'C. Ar 446 meters dhe temperatre
stayed at 24.33 °C with no fuctuations,
At 543 meten the LEmpeTaiune rermarticd
at 24.07 °C o well. Ax 64.0 miceers the
tefiperature stayed consstent at 2424 O
Ar 84,0 metens the temperaiure rethained
at 24,16 °C with no fluchuanons, Ar 93.5
merers the temperature remzied
condsrent at 24 .09 °C for the 36-hour
duration,

Enst Twin Blus Hale

Exst Twan Blue Haola wa samipled
12 May 1998 and tested for the sme
Parameters. [he wecch disc r-¢.a|'|||'.5 dionf
East Twin Blue Hole was 8,25 meters
The pH Aucruated shghtly around 7.20
throughout the first 31 meters and was
camigstent at 750 throughout the reat of
the column (Figure 3¢}, Temperanire
oicillated around 28 *C. Oioygen
catcentraton stamed ar over 1000 mg/l
and sbowly decreased vo 2,80 myg/l ar 25
meeters where it remained (Figure 5d)
Feroent axygen saturation decreased from
140.2% at the surface to 26.5% at the
substrate (Figure 5e), Salinity staved at
0.5 ppe unell 26 meters and then
gradually increaied to approximately 37.0
Ept at thie bowom of the water column
(Figure 5f). Hydrogen sulfide concemra-
tioms did mot nse above 0,00 mg/ unl
40 meters, then increased to =300 mg/1
{Figure fia). Mitrate concentranon
fucsated around 0,2 mg/l unnl 30
meters, then mcreased o about 9.0 mg/]
near the substrate, Phosphare
concenirations renwined uniform at
approximately 004 mg/l, except for an
polated increase o 1,12 mg/ at 26
micters (Fypure 6b), Sulfate concentrations
stayed at approximately 20 migsl untl 28
mieters, then fluctuated spound 400 mg/l
thioughout the rest of the water column
(Figure be). Turbidiey Bucruated greatly
around 2,00 NTU, the highest reading
was 627 NTU at 34 meters while the

Dz

i

oo Seafeis Poniie bor Lt T [l e
Wi i Rabaesas
12 My 1558

=S Finiingas Rillin

e Ragw mge

(@)

Feafiane: (B2, 1) Prupite e Eani T Bior bicay
A W] Bafarran

13 My 15
{ ®
5 =
e | * R —
#
= w =
s =
my r————
e
oy -
——
L T
e,
| i
T o w8 s
aifalln bl
(ch

Semeofic Lioedu s Frotig e Ean! e Dua bk
il oy mlered Sy

T kg

-
T B Nk Ui
= s SR .

e |
- 1

T
= [
(]

-y e
xl - = .

PaSrwin (42 -] and P (P2, P Broti, Br ! Tan Bl it
ooy ma Hardssas

132 ey VR
2 [
b
"y o
o § i
{5 Bl
i o =
L] e SISV
w1 . |
4 e
L [ S
L : = |
1 u [ 1 W
ey
e
(k)

12 Vi 1008
- |
iy e
—
id e ————
]
= &
I [ —
= e l—
! T — |
- il |
ca 1
o - -
L
“
1 — |
- & - - — — a
i " L] + ¥
g

i By oy Mt D tass

Arsn i Dalaian
AT ary o
1 ¥
l "i j Ly
—— ER
b e il [
= .r__'-
. ‘ |
1]

Figure 8, Physicochemical profiles for East Twin and Rainbow blue holes.
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Figure 7. Physicochemical profiles for Rainbow Blue Hole,
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lowest readiig was 0.30 WNTL ag 40
meters (Figure 6}, Specific conductance
remained at approodmanely 1000 pSaom
gl 27 mcters, then increased w about
SROM (hS=cm® mear che suburate (Figure 6]

Rainbuow Blue Hole

R ainbow Blue Hole was sampled
17 May 1%, The seccha disc reading
was 1.4 meters and the pH remained
peutral at approxinately 7.6 from surface
to substrate (Figure ). Temperanure was
consistent at approximately 36 °C
throughout the Blue hole. Ouoygen
concentrations staved around 10,00 me/]
for the first nine meters, then lowered
.70 mg/] at 15 meters [Figure 7a)
Percent cuovgen saturation stamed ar
122 6% at the top and dowly decressed
18.6% at the bottan of the Blue hole
(Frgure 7h). Salinity remained below 3,00
ppt untel 14 meterd, increaicd o
approsamiately 2000 ppt, and dhien rose to

Rainbawr Blve Halr. The Intmicet e cdd sined 2
thald the boat in place @l do gata & o petion of
depdit readimgs

32.50 ppt at the substrare (Figure 7]
Hydrogen sulfide levels mcasured zero
ungl 15 meters, mercased po 5.00 mg/l
and rose to =500 mg/l at 18 meters
|:F|g1|n' Tl'rl.:l. Mtrate concentrabans were
comsistent at 0,2 |:|.1;.-'] for ehe frse 14
merers, increased to 6.9 |:||.|.:--'|.I then
Endnlllg, decressed to 4,10 r.|'||:-'l at the
bomam of the water column. Phosphate
CconcEniratons rematned mear .05 |.11:_.:-'|
untl 17 meters, then steadily imcreaied to
0.56 at 24 meters (Figure Je). Sulfate
CONCTNIFIEons fluciusted anound 200
mg :hnm[;hnu: the column. The lowest
sulfave readings were 75 mg/l at 20
myerers and che hlg]u':: resding wai 300
'“F"'L which nccurs at the werface and ae



15 meters (Figure 7). Turbidary stayed
below 1.00 NTU unal 14 metens where it
increxsed oo 27,00 WTLL chen decreased
back to sround 3.00 MNTL (Figure Ba).
Specific conductance began at 3503
herm and increased po SO000 PSeem at
the substrane (Figuse Eh)

Hobcap Bloe Hole

Hubcap Blue Hole was samipled 20
May 1993, It was not possible o get a
secchi disc reading for this blue hole
because mest of the blue hole was (oo
shallow. The area into which the
Kemumerer bottle was lowered was in the
shade and was oo smuall o permit entry of
the secchi disc. Temperanare was abour 26
" for the finss five meters and then
decreased to arcund 23 “C for the
remainder of the column Craygen
concentracions began at 9.0 mg] and
decreased to 3.70 mygg/l a1 7 meters, They
remained near zero bevween & meters and
153 meters, then increased o aboue 3.00
mgs] towards the bomom (Figure Be).
Percent coygen decreased from 118.1%
the surface to approsamately 3% at 10
meters where it remained uneil 16 meters,
It then incressed vo 48.5% ar the substrate
bewel (figure Bd), The pH of Hubeap Blue
Hale remained around 7.40 with the
exception of a strong decrease o 5.48 at
13 meters (Faguse 8e). Salinmy sayved a
170 ppe until 13 meters, then gradually
mncreas=d to 1800 ppt at the waree-
wiharrate interface |F|.lz;1:|n‘ b ] H!.d PO
wilfide concentrations remsined ae 2epn
until 1Y meters in depth and then
graduatly increased to =500 mg/1 at the
bottam af the water column (Figuare a)
Mutrate concentrations stayed below 1.0
mig/] unt] 13 meters, then incressed o
6. 30 megedl ar 19 meters (substrane).

Hutcap Blwe Hale.
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Figure 8. Physicochemical profiles for Rainbow and Hubcap blue holes.
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Figure §. Physicochemical profiles for Hubcap and Staflord Creek blua holes.
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Fhl.'.'l'S-Pl'll[l:' CONCEAMATIONS Were UIiorm at
approvimately (0.2 mg/l chroughout the
blue hole (Figure 9b). Sulfare
concentrations fucruated around 400 mg/
1, with a strong increase oo 1375 mgd] as
15 mievers (Figure 9¢). Tuwrbidity flucmaed
aroud 200 MTLU for che first 10 meerers
and them decrcased vo aroand 040 NTL!
for the rest af the blue hole (Fgure td)
Speaific conductance stayed below 5000
pheem! wmnet] 11 meters, then gradually
increased to abowt 0000 pSecm’ at the
substrate {Figare %e)

Stafford Creek Bliue Hole

Stafford Creck Blue Hale weas
sampled 13 May and 1% May 1995, The
seechn dise reading for Seafford Creek Blue
Hole on 13 May 1998 was 2.25 meters
The wemperature began at 27 *C at the
surface, then decreased slighdy o around
23 *C.The pH started ar 8.02 ar the
surface and dropped po .49 at ax mieters,
Chygen concentration started at 277 mg/
I at the surfice, decreased va 1.70 me/l ar
three meters, then mcreased to 395 my/l
at sex metens (Figure %), Percene axygen
saturatvon was 34, 5% at rero meteri,
decremed to 12.2% at two meters, then
gradually increased to 3393 ae six metens
(Figure 10a). Salinity dlowly increased
from 0.50 ppt at zero meters to 7.3 ppe
2% 51X ITNekeTs |:|'Jg1.11'-r.- |_I||-|:| H}'d:n:-}:en
sulfide remained at 0,00 mg/l from zem bo
thirea meters, then inereazed ta 500 il
at four meters, and increased agmin to
=500 mgl 2t fve meters (Figure 10¢)
Mitrate concentrations staved a
approcamately 0.5 mgdl unnl theee meters,
then increased to about 5.0 mg/] for the
reit of the column. Phosphate
concentrations remained below 0,15 mg/l
for the entire blue holz with the
exception of the surface, which was 0,30
mig/l {Frgure 10d). Sulfate concentrations
mcreased from 30 mg/l at zero meter o
0 :"'1'5-"1 nesr the substrage :FLF_'I.'.H.' 10e)
Turh-.dpqr siaried ag 130 MNTU at the
mrface, ncrexed to 32530 MNTU ac theee
meters, and decresed ta 3,22 MNTLU at nx
ML {Flgm- 104} Hp-.*n:l.ﬁr conducmance
seamted at LIHY pSecmc” 3t pero meters and
mereased oo 12170 JScm™' a1 saix meters
{Figure 113},



The seecha dic re.hiln'_a; for Srafford
LUreek Blue Hole o 19 May 1998 was 2.7
TTREEE TS -E.".“:l]:l-l'ﬂ.ﬁ.'ll'l! Wt CORSIEIENE 3T
approximately 24 °C throughour the blue
hole. The pH started around 700 ar zep0
meiers and decreased to 275 ar wix meter.
Croygen concentrations began ar 4,05 mg/
I at the surface and lowered to (1,17 mig/l
at the substrate (Figure 11b). Percent
OXYEEN sATuranon wi approdmately
304546 at zero meters and decreased o
4% at six merers (Figure 11c). Salinicy
increased from 0,60 ppe at zero meters o

6,20 ppt at six meters (Frgure 10d)

Hydrogen sulfide was 0.00 mg/l from zero
to theee meters, then increased o =500
mg/] at five meters (Figure 11e). MNitrage
concentrations remaned below 0.4 mg/l
uncd] five meters where it pumped oo 3.4
mg/| and then decrcased shghtly to 3.2

mig/l st six meters. Phosphate

concentrations stayed below 0,15 mg/1
throughout the whole water column

(Figure 11§}, Sulfate concentrations

increased from 40 mg/1 at che surface o
450 mg/| ax the substrate (Frgure 12a).
Tarbedity remuained below 10,00 NTU
t|:|m'-LE:|'II.'II.I'|' the blue haole, excepl for a
strong jamip e 6750 MTL ot four mreters

{Figure 12b). Specific conductance

mnereased fram 1170 pSecm' ar zero
meters to 10440 PSecm™ at six metens

(Figure 12,

Semie of the vegetanien found on
Andros lilind around the Bloe hales
mnchade Cliadiam jaomaiiensin, 3 comman
grass that was located in closs proximicy o
the bluz holes. There were twa VETY
comanon palms that sere idennfied a
Cincootlimax drpentatd and Thrinay morriod
A shrub present around the perimieter of
the blue holes wis Crpsobalowss i, A
thorned shrub, called Asada choriophylie,

alsg i conmunon on Andros, Other

vegetation found in the coppice and
shirub-laseds were Smilax havarensis, Cordia
balranersty, Tabelna habamensiz, Suriana
s, P canibaen, Mefoplum toviferim,
which is a posonous plant thar is very
sbundant on the pland, and Cassprha
Sitifarrits, which w2 vine that chokes oue

other planes.

Variouws observanons also wers
made on the organisms that were prescat

in these Blue holes, Several specics of
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Figure 10, Physicochemical profiles for Stalord Creek Blue Haols,
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Fpeofic Dondurisswe Srole f bmioeg w1 eroerrew Froties e Sufors Do e - .
o i e P, rrrirydyhen o fishes wene seen, two of which were
12 My 1R Y . s X
. iy — wdenmbied as Gambuirs s and

Gllrll.l\.‘.llll\.l'li!l ul-llrll'rll'-". ".: FLITIRY Woas VCTY

L B | I o * commaon at the surface of almost all of the
| o | | | S 4 1 S
'._. =i I i ." 1 1 Blue hhales and 1 ungle indivedval of G
i 3 o S | id 4 y — — — | dernmior, '-F!pnc::-:u:ul::'lg,' 2Teman |.;'|:|.'§[|:||..
1 ! o | i " J 4 xR 4 wai collected from Cousteau'’s Blue Haole.
8 e | o de LT 4 Thit wat one of the largest fithe: thar was
. He
X ke [ o f 3 ] obierved i the blue hales. Other
| |
¥ = | T & o | macranvertebrater nchede one speckes: of
B T g .= mpy e e I — - . ~ Nepidae and two specizs of Gyrimidae that
Edte i were abterved on the surfice waters of
oy gl ¥
" several blue hales.
¥ g
ia) T} - 5
Dhgeussion
o P it Pomli o i s i R B The temperature in all five blue
Seviran nlirel, abasmdek e hales was neady isothermal around 25-30
11 bk 1 G i ki i o i
*C with the surface water being slighsly
I — - L = warmer than the rest of the water calumn,
= — d @ due o solar warnung (Smare 1984,
o 4 | o ey Whitaker and Smare 1990}, Eass Twin
" L - iy S Blue Hale exhibited a 'I'!un.u.xl:lr.H
! o | " 7 —— i iq T Eemperatune Fm:ﬁ.le that |:|:|gl1l| have been
| L] || == —— af - I redpOnse o hacterm] denties throwgh-
': f - | i e T =] oant the codumn ng.‘l denseties of hacreria
| . ad g Cam canse 11-EFI|."-C!I|.' INCPEas=5 198 Walef
e > T - e o B T temperature 3t various depihs (Smare 1984,
= L [ "
T S ‘-i'l-"hluhmr amdd ..u!m EP. H-.u.[:_rul
paates have been identified in East Twin
(c) [+ and Cousteans hloe holes 1":' Sruarr (1984).
The pH of these inland blue holes
was fairly consistent, at approgimately 7.5
throughour the column, because of e
Hartisgmen) i Pl iy S Trasi Sl hoia Yowe - [ -
Aiens nll s P ST Pt el hugh buffering capacity suppled by the
Ty — 1y calenum carhonate walls, Flowever, in the
S halocline the oxsdanion of OFEaiE TLsiter
[ W ol 5 —— increases the concentration of carbon
:, : i : [ | 1 1 & _:_ - |.‘L1I:|:ll:ld|!. W ILII\.‘I‘J J.I‘h.'l- |1I'\|'H.‘|I.I..'-|:‘"\. |'.'|11'||'|:|||_'
i .I —— | ul L | ' acad. Carboac acid aids in the calcium
i al ha, i ol ..#‘. carbonate diszaluton 2t well 2 |i|_'.-;r|_-.|.|:||_r|
o '""-h.___ | o S | the pH (Boorell ef af, 1991, Rasisi and
ol T | il | == T——— | ."n.-hl.'[mw 1995), These types of reactions
i r | a] ] — | could have conrrbured 1o the decrease of
i H I o —_— pH m the halocline of Bas Twin,
Hanbow, Hubcap, and Sufford Creck
et Rt i
e bluei holes.
el i) CIxygen concentratons ind percent

oxypgen samranon weee the higheit at the
surface becanse of photosynthetic

reactions presduced by phytoplinkesan. In
the halocline, baceria utilize oxygen and

Figura 11. Physscochemical profies for Stafford Creek Blue Hole,

wse it for a sulfur redox reaction, turning it
inte carbon dioxide (Bosrell of al. 1991,
Facii and Mylmic 1995). Thercfore,
coygen decrestes through the musing laver

13 = oles Vol 158 Nad




untl it 15 neardy anoodc in the salipe zone
All of the blue holes 1 thas stidhy
exhibited a sgrificant decrease n oxvgen
in the saline lens, but none of them
demionstrated a mn'.pl.:'l:f]',' anesic BCate
This may have been due o a
muscalibration in the oxygen probes or
ressdual CEYEen present withiin the
membrane of the probes

The salinity at che surface of all five
blue holes was close to zer, and increased
throvgh the bracksh laver. In three of the
blue holes, the alinity increased 1o
approximately 35 ppe at the water-
substrage interface [Soary 1984, Whitake:
and Smare 1990, Smar of ¢f, 1998). The
other two blue holes, Hubcap and Stafford
Creek, were not sufficiently deep to
exhibit ocean warer salinines, Even
thrnugh Extt Tawrn Blue Hale was located
the Farthest 1inland ther= 15 mll SLEOng
eidences that chere ﬂ:.fh.'.nga: af ooean
water within tha grearest depehs aof the
bhae hole (W hataker and Smar 199, In
many of the blue holes 3 adal fuematon
was observed, but actwal measurements
were not recorded. Stafford Creeke Blue
Hiole's close proximity to Staffond Creek
mighe be the reason for the low salimary
reading, because of posithle exchange with
TIVET OF CHIUATING WaleT.

Hydrogen sulfide reading typrcally
are inverscly correlated o the oxyvgen
profiles. Throughourt the freshwarer lens
the hydrogen sulfide was rero because the
sulfur that was present was desplayed au
sulfare, In the halocline mixing layer the
hydregen sulfide was present in small
congcentratons, while it inceeased preatly
in the saline rone. where XY EEH
coneentratons weee very low, According
1o Boweell er o, (1991) anaerobie bactera
aid in the conversion of sulfate ineo
hydrogen suilfide in the saline bver. Mear
the warer-subitrare interface reading were
5 mgs or greater o all five blue holes
Even though Stafford Creek Blue Haole did
not exhibar ocean salinties in the deepest
laven, oxygen decressed pracocally o zero
and hydrogen sulfide incressed to =5 mg/'l,
demonstrating ypical blue hole profiles,

Sulfate concentation increased
throughout the water column, paralleling
the specific conductance profile. The
saline layer has the highest specific

G (50 =) Orofie tr Pl Cresh Bioe dois
dogvod @bend Anbamoed

T orbidity Hrolie o BlwSord Cresic [le Hole
Ay, lad, Baiba—an
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conductance levels and s able to hald more disalved 10ns in
solutien. Bacteria may have caused the increade in sulfate
becawse of the redox reactions tha: accur in the mixing zone
and st greater depehs (Baverell of al. 1991).

The amoumt ;.'Af].'-|'|l.'u-].l|u[t' it limtited beécaude 3 ].:q;\:
percentage of phasphorud s locked up an rock and 14 not
readily dissohable. Since Androd dees not have nnach
apricultural land there & noe much phosphones: ar nitrmgen
runcdl esultng from fertzhzens

Tudbdity remained below 5 NTU in most of the blue
halet, wach a small mmereate within the halochine, However,
Staford Creek and Rainbow blue hales exhibited a lamger
micrease in hydmospen sulfide in the puxing zone and could
potentally have had miore sulfur bactena present, increasing
the turbadity readings. There were other smaller fluctuations in
turbidity throughout the water colwmns that could have been
caused by high densities of plankton and bacteria as well

Specific conductance remained below 3000 Sy’
through the freshwater lens of all blue holes with the
excepton of Coustean’s Blue Hole, which stamed 2t 108000
|.L":i-|:|11'i. The spﬂ:uﬁc conductance increased :'rl.mugl:. the
nuXing rong unil 18 rezched opem ooeln r;-:d:ngu. SCHHO0-
GO0 PS=em, in the maline waters (Smart 1984, Botorell et al
1991). This also suggrests that the blue holes reaching apen
acean specific conductance readings have exchange with ocean
witer

15 = Phalegs Vol 18 Mo i

Mait Bovenudenf [forggrownd) and Brian Bowen help recond dita froan Eaui
Timn Hivae Halr.

E:.'ul\.'I:I thl.'ll.lf.:l'l .:U F.|'|'\l." EZIF '..I'.E l'il'l.lll' I'I!.'!]E'Iu ‘EHLI.‘IIEIJ hJ.'n.'E
OHTIE COMUTION Propertes, earh blue hole alzo has unigue
characteriticy. Bpecial attention ihould be grven to every blue
hole and gen srahiranons shiould be caretully made 1 future
stucies, Little 15 known about how blue holes fenonon and
even less 5 understood comcerming their biology, Much
additional research is requited on these and numerous other
inland bhae holes and thas stady provides baseline data thar will
be useful for much meeded furre invessigarions.

MNOTE: Several addiniamal bue boles werr soonred din the process of
bl resiing aifes. The ULS G5 repognrplry i, Arnadros Sheer 8,
didicared & |'.~:.]F [ .l' warer .';I'..-.l}..' .I'.III{ ||.\l||- #hear (£ L) :r.l_,ll;\_l__rll_l Il

shallau I|l.-r|d' The .-'.hh-.frn.u:':_,'.'-r itel _r-\.'--n.i arg J45 48 44" N and
TR0 487 W This wnay have beent a bae hole af one fime bur hua

_|'-:.'.|n.1 aarh ¥ |'_‘|| e

..'-.:]tnqw‘l:dgmpnt;

I waeld ke to chank che FJ.:uI:'\I-. Roeseanch Fund Board
aned I‘.h'[urrnwnf M'H:nlnm £ 'lJ.’u;:enh._'rl;-‘- LI|'||'-.'|,-|'-:|.r!.' for
funding this sudy. A special thanks & extended o D
Tumaothy Lewns, Chatrmen of the Deparement of Bialogy at
Wittenberg Liniversity, for the exceprion that was made for
allowing mee 1o receive both granss.

Thanks vo Internamonal Field Studies and Direcror Ben
Bohls fior helping ship all of our equipment and making sure it
returned home safely. To the s2aff ot Forfar Field Station,
appreciation is extended for all of dheir help and (or acung so
quickly when we tealiged there was oo inflatable boar to use. |
am particularly indebred 1o the Commonwealth of the
Bahanuas for granting mie permuision to condwce thas sady,

[ would alse like ta thank Dr. Horton H. Habbs 11 for
achvaiirye this progect and belisving in my wacky, crazy idea, A
special thanks 1o team memberd Matthew “Are” Beverndorf,
Beth Hagen, Brian “Eugene™ Bowen, and Dr. Horton H
Habkbs [T for al of cheir hard wark and far their wonderful
humor; | could net have dosve it without them



Adviper D Horton Hobbs T & Easr Taan Blue Hels

deam spmibers Heth Hagen, Man Heversdonf and Briss Bauvs
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TRIP REPORT

Adventures on Andros

Article by Muitfeew Beversdosf

Androg ldand s che lasgen bur probably one of the |esr
vacationad ilands in the Bahamas A few fmoss strractons
die bemed ie credibilicy &5 3 grear place o visis. The Great
Barrier Foeef, claimied 1o be the thind largese in the world,

s

Paragior! e praoh mear Micholly Tewm.

stretches along the castern ade of the 1land with a beaunful
“varieey of sea ereatures. Bonefishing in the offshore (lats and
bluchales alio attracts fdbermen from around the warld.
Andros 15 abio the source of the vividly colored hand-made
Androsia fabrics. However, we did not comie s touries, but to
do some research oq the Linle known inland blue holes on the
iakasad,

Researching blue holes in the Bahamas in May was not
.IJ“'.I.'\:.'!. fiin in the sun. The firt three d‘_q.": nl!-thad'fm}: them
qu:cld':' huEht us that, SI:.I!'I:I:II.E onst the temnperatire reached
aver 100° F As a result the sweat streamang down onr bodiss
mmmedhately sttracted the evil doctor flies {Tabanedae). These
little flies wers comparable to 3 rose thorn piercing the skin
Mo insect repellant would nd them. Chuar anly defenss were
the dragonfhes that hovered around the blue hales,

In addinan, we learmed to shy away from the notorous pation
wood (Metopim fexiferm), Touchang any part of this plant
subjected one to a blstering rash at the poine of contact,

T make things worie, we man into some comphcatons on our
second day oue in the field.  In the momang we packed a
ruck and headed out in search of another blue hole. Soon
afeer devvang off, we took a turn and headed into the woods on
ald bogging mads. We bounced along for awhale locking for
the right mad wo mke to the Bue hale. All of 3 sudden, a loud
noise was heand from below. We stopped, looked under the
truck, and to aur dismay the drveshaft had fallen off,
Whooeps! Fortunately we were able to huke back o the road
and hitch a rids back o the ficld ssation. We had no luck in

1T = PMhaleas Vol 1B Ma, i

the afterfiosn either when we weit ]mrl!lrll.: for a different
blae hole va Hltlrll: et anether EELL af the isdand. We saw

firct hand the mreresting karit salunon limewtone pavement of
the groumnd; with handly any wxil on pop. After 3 long 3.5-haur
hike through burned brush and with no water i sight, we
gave up, Later when walking back to the van we decided o
drive to the nearby Church’s blue hale and take a refreshang
swim, Followang theie mough starts, we fmally put thing
togrether and worked hand at collecting a3 much information
an the blue holes 2z we could in the two weeks that we were
i ehe Bahamas,

Thimgs went well for us, untl the second week, when
we nated a leak in our inflaable rft. Apparently it had been
cut oat thie sharp
hmestone edipe of
Rambow Blue Hole as
we boarded or exated
the boat, If not fixed
s, we would not
have enough ar o

contmaee with our i
work that day, 1 haked

l"l.'llrll ! These wenal tve diver ohalr. Lasler Trbe
h]i:}: E]'I‘l' |‘.|=|.'|- I'IJI]E e

'l by uelltig,
1!11'.' uneven Eerraan o

'.II.E L L I.I.'!I.'Ikl."H :I'-:hr tl:ll.' repalr k“. FI.DI.‘ILI:IH 1oane, | went l"J.i.'k
{11 d'l..' 1.'*‘!“12' ]Inll.". "-lullltl'l I:I'IE I'J.'I'rL'\i.'l"all'r‘r .:ir- ] l.'L"PI.I:I' .k.l'a', e |I:||.'I|i‘|'.
JL'I'-'E'DIII’J!":' [4n B |.'I'|:|1er= WS Jl.'l":h'l!l'll.l'lF W I:ﬂl.'ll.'ﬁ LSS KD ﬁx I:I'IE
]EJE{ oar '“.'I'Iﬂl'}lufl' W 'Ihl.'ll.'l:-d 1'h-:-r'|: Jl'h.' IJEJI:'. I".‘H.'k To I:l'IE hl!']d

Tﬂrngd |.f||‘!l date Climrch v Blur Hale after & ||u|_g |]:|.'

station, Luckily Beth had some gum and waterproof Band-
Mics. Berwesn that and some duck tape we effectively sealed
the hole for the rest of the day!

Formanacely, blue hole rescarch did not consume the
whole mme we were in the Bahamas. On our Grst free day, thic
cavers among us could not resist the invatation oo vasit a couple



of the caves on the idand. After a quick breakfase, we headed
to the tartheriimos ap af Androd to see ."-"|-:.'-rl:m1"|- Bluff. Like
twost of the
|J:||.-;|.|-|.':|pr: af the
Huh:lnas, the
'uLII'."I.'ZE I.'UC;'. WS
|:||1'.-l:1lu-rt:'. and
¥OY UEREVETE
dite ta
diztalutian by
rain and waves
splashing up
ot te Bluff
Chur stop there
weats pefreshing,
a5 we were sble
to see the
highest wiew on
the iskand,
watch the waves
pound inte the
rock, and feel
the cool spray
fall on our skin
Iv was already a good day and we had mot even been caving yet
From Mongan's Bluff we maveled to Morgan’s Cave
where our guide from the Forfar Ficld station pointed oue the

D Habbs at ihe morthern mesat tip of the isfand
{Mawpan’s Hiwi.

“rowris mee” which had 4 pink and peeling bark. (Mot much
differene froma the color of our skin after being out on the blue
holes for the last fow das?) Momgan’s Cave b mot very large

Morgens Cavr endrande

and quite open to the surface; we did not need bghts o look
around, It conssved promarily of a lange elongared room,
which tapered at the ends. One end had a2 short crawl o
another entrance, [t was interesting vo note the "pallars’ in the
caves thist were root from the trees shove, reaching through
thie EMPAIIEE of the cave o the dire below

Afrer the rjllirl‘ roanr of Mnri:Jll.'-'. Cawe we deovve po B
Cave. This cave was a bit more extendive than the previous

ane, taking us almest 45 ninutes o go through . Bar Cave
b:H:m with a short -:.'-rl.'-p of about T-8 . Then after a thort
craw] we enided
up i a larger
room. ln thi
moam the lloor
was covered
with EWanon and
crawli g with
cockmaches
Thit cave, 21 are
fuafy in the
Bahamas, s 2
flank margin
cave, Believed
to form by
dissolution
along the
freshwarer lens
of an island, it
does mot have
any flowing
SWALET (24 OUr
phreatic cives
del eo waih

Caraffiei im Bai Cawve. Mepdior the sodwifon pocketing

tite wally, dppion of fank magin anes
away the guana

ihdylnode et al. 1995), Thus we were forced to protect
ouriclves from Histoplasnosis by wearing filter maikis over our
mouths and nose. In ths cave, much graffin covered the walls,
left by vasitor who fele it appropriate to write soanscthing by
spreadding the guano on the walls. Adier the guano mom, we
had eo duack unsder a rock, slisne our backs with guana, and
cofibnue On ouf way, W came oul acar another cofrace
with & surprise waiting for ws. There in the middle of the hole

Ever ey fainpry in o cave? funt bole v the pearest banana gree. [Bar Case]
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was 3 banana rree. Abaut this tome we began o wonder whers
were all the bas? Fortunately for ws, there was another pstige
that connnued on, which -:;'|:|-|:':|:'d up into 3 larger vaulted
room. There we sow numensus bate H'_.'l:ul.[ sround and rrang
on the ceiling. From that room, we exaced though anather
short crawl, ending our day of caving. After 2 shorr walk o
the van, we documented our experience 1in the tradenamnal
mickcdy-WLISS fishion

& rﬁéd}' HL S S M, ity RN fovan Flar Cavel

NEWS

1999 OVR Annual Conservation Project: Sloan's Valley
Cave Systemy. Tentative Diare: early to mid October, 1995
The project promises to be a very interesting combination of
cave clean-up and speleothem restoration in this world-class
cave. Primitive camping will be svailable on-sute on Tem
Crockett’s farm within view of the project site cave entrance
Water and limited electric hook-ups will ke available for the
project weekend. Please make plans now to attend and
participate in this long everdue and gready deserving
restoration project. And please look at your caving event
calendar and get in touch with us to help choose the best date
for all. Bill McCuddy (937) 767-9427, John Cole (AD6) 245-
3383,

WUSS muailing list. [f you cannot make mectings, a good
way to keep track of the happenings of WSS s 1o join our
mailing list. You can subseribe by sending 2 message w0
miardomoizudtrenbeng edu wath subsoribe cavers-dis in the message

bod

UUtEﬂiﬂE officers. Due to the deciiion to print the current
officers in the front of Phales, the sutgoing officers this year
have not had 3 chance o be pullished in Pholeos,

19 = Mioleas Yol 18 Mool

The rest of the owo weeks on Andmos was spent mostly
researching the physicochemical properties of the inland blue
holes. You can read miore abour tha in Kane’ paper (thas
saee). Inoor additional free ume, we did get a few chances o
see pome of the Famous places on the shind. A trip to the
Bahamas could not be complete withour a little bit of the fun
in the sun, right? We had an oppertunity to go snorkeling
ﬂﬂﬂg the reef and sround an offibore blue hole. The calors
and the soothing moton af the waves took us to 2 world that
you could never imagine in Olio. We also enjoyed trying
some of the locil foods siuch 4t conch fritters and coanch salad
H-_'g" the end of the s \-.-'c:l:.'.. the -J_r:.' would Nt SECr
commplete if we did not coal dowmn ag Mr, White's bas, ETjaying
a eoan] glais of Balik beer and playing Dominos wath the
mlanders

Works Cited
Muylrsie, John E., . L. Carewy, and H. L. Vacher, 1995, i
development in the Bahamas and Bermuoda. Is H. A
Curran and B White (eds.), Terrestrial and Shallow
Marine Gealogy of the Bahamas and Bermuda: Baulder,
Colerads, Gealogical Society of Americs Special
Paper 304

To hopefully make up for this, we would ke to thank the
outgoing officers Matt Beversdord (Presidet), Beth Hagen
iVice Prendent), Sara Anderson (Secretary), Jay Cros

i Treasurer, Jasson Meoon (Ediver), Amy Laron (At Editor),
and Michelle Muller (Social chair) for therr hard work and
devotion to the caving club this past year. A special farewell i
alwo sad to our Lite WSS ambassador vo Japan, Yuny Fediow

N335 Convention. A belaved congramulitions to two recent
WLISS alumni appearing in the Movember 1998 iisue of the
NS5 News for having won awands at Convention, Megan
Porter was awarded the James G. Mirchell Award and Toby
Dogwaler received the Best Paper on a Show Cave Award
Eeep up the good work!

207 anniversary. Yes, it almost time for our 20 anniversary
Hard to believe thar the lase celebration was just 4 years ago.
Look forward 10 3 banguer here at Wittenberg next spring and
a special 207 anniversary siue of Pholeos. [ vou have anything
vo subinit, from eld photographs o recollections and stories, go
ahead and send it vo the growo address. And look forward to
mioge information in the upconung isive of Pholor,




CROSSWORD PUZZLE
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ACROSS

L

[
e

A thin, curtin-shaped speleathem cised by a sheet of
dripping water,

& cave organivin unable o live ouside the cave
EAvITORmment

An eval-shaped, alumimum-alloy or seel Link with 2
spring-loaded gate in one ade; wsed
and rappelling,

Ei

A pasuage lower than three feet

1
in chmbing

recuiring hands-and-knees
or belly crawhng.

Lone where vaids in the rock are completely filled wath
water

A narmow crack, break, or fracouere

A& human cave dweller

M |'lrl:|."‘\:lla-'|:|t!:. haltf. |.|J|||.|"||'.|_|‘| INCAEMenE used to negonane
steep or muddy dopes

A cave amimal.

Thin hellowe forms of srala eited Frors whech w Aty <|_|:|‘|-,
and deposits calcite at the cip

Creaned -!'ir Muarzha Builro ..'l|-|'_|'.;:.,'_l| Moon

el 23 1 [0 ) -

JENNNEEEEEE = N

DOWN

e

21

X2

The ProceE af J':'..Jn'lll:'..: [0S snd cavers o safe and
secure anchor

The i
A secure paant o W hich a CIVIRE FOPE, CAVET, l"i'l.l:-'i‘l.'.ﬂl
bedder can be safely atached

Bredging across a marrow canyon or pic with arnu and kg
[ab -:":ll]_' kil '.'I.'J."'\-.

of caves

A hole in the cealing of 3 cave
A cave orgamsm that I'n'-:|':::'||:i.'. completes it hife oycle
m caves bur is not confined to this habiras
The most commaon cave mineral; 2 crystalline form of
calcivm carbonate,
[he point where a cave stream reappears on the surface,
The zone where voads m the rocks in the rock are P.:rﬂ':,-
filled wath air and through which warter deicends under
ETAVED
A speleothem formed where a hanging stalactite and 3
rising stalactite have grown wopether,
Creneric name for cave deposits af calcite, aragonine, and
= F PRULE, :II:II\.'.IIJI\.‘IIE". -.r].l.'u.'!.l;l_'x_ '.1.\_1'“ !_':|:|jt|_'-_.l i |'\-|l.| s, &
drapery,
Made of 2-mnch webbing with a wassthand and sewn laop
for ke and rear end
A nataral voiud beneath the carth, usially miade of several
roon and pasiages
A honey-comb hke speleathem of calcite projecteng Erom
a cave will or ceiling

rd i

Fholees Yol 18 Ma



MAPS

Survey of Two Small Carter County Caves
oy Jazon Moan

= L el 1 '.:I _ 15' T :q.'-'l'- -."
WUSS memibers Kiry Mawldin and Ray Sicen chillin swiside of Inside dret of Constipation Cave. Notive the dry srecam bed
r_.:bplllp.llll.ﬂrl [

Cﬂnstipatiﬂn C ﬂ_ve Constipation Cawe [THC: 22.63m) 1 entened

Carter County, KY throagh a 2 meeer high leaf-filled entrance. After

THC: 22.63m sloping downward, the pasiage opens into a large room,
12 Sepr. 1998 Meear the left wall &5 some bredkdown and beyond thas
s a streambed exits inen the wall, On the rgdht wall
=M. oppasite the stream channel are some speleothems,

comsisting primartly of pepeom and flowstone, Ag the
ennd of the room 15 3 canvon passage that continues for
about 8 ol sed l.'lrld.:r:r' -:Lep-:ul'_'. black further
progress.
— P

wurveyed by

Jasom Moon

Hormazd Sethna

Don Conover

]
flmmemwdar sheeld we name s
AN
/ | - :I tave? How about CONSTIPATION
Hlaiaduiaicsd #.0 ETTANCE J0M Fae el
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MAPS

Green Trail Cave

Carter County, KY
THL: dhrbm

12 3epl 1998
aurveyed Byt

Jasan Moon
Harmard Sathia

Do Camaver

'L,I:'J '"-.

by enferary of Carem frnd Cnr

i~y

\ =

Db 2.0 m

Greeen Temil Cave (THC: 20.76m), locared in Carter Caves State Hesorr Park, iz .?u'II.IJH'!,'
ewo caves located 5. 5m apare. The smaller of the two has a low crawlway passage that
quickly ends afver 4.2 meeters. A few leaves can be seen in the entrance and further in
breakdown can be found. At the end of the passage hght can be seen comung through a
crack

The 2.5m high entrance of the second cave B in a chiff face that 15 6 meters high
Beyond the graffia-filled entrance, the passape drops down iato 2 small room
approcamately theee meters high, Heee some popoommn can be seen on the right wall Of
of the room branches two passages, one beading o the wewt and the other leading north.
The west passage slopes down and soon ends while the nomh passage, apaly named Cricker
Alley, continues for abour 5 meters unol ic Gnally tghrens and chen leads veo 3 popoorn-
adorned meom. Surveyors observed a good mumber of crackets, a few spaders, and
surprisingly, a frog in this cave,

Teconid sivsanee s Creen Toall Cai

Lt O vdew @ Greem Thail
Mathe e ool “.\.Jn-lj e iWew
& e crRImINGE

HlA'J.lI' r.‘nrJ.-.-r.Jh'.':p Carees Trail
Cawe

22 = Mhless Vol 1B MNa,l



OTR 98

Photos by Yuriy Fedkiu

MTTENRIRG VS
NP B4 SOTET Y

Arilerr traditionsl WLISS phorogmesh

Hungry anyperse? Hrealglon ar vhe WUSS cowmp site.

Mother Hobbe HUES efficers pose arowmd Sician Hebly ar OTR

WSS a!'i'::rn Mg h.nnpnjl pif.
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Proisdend Heek Ff||l|_1|| umbing af per wd, oo I"_I Mats |:'||I'|'I_-|r.'!: I:'||||_|_1.\;.'u|'|1l:.\,|n_. o Andrew awd Modane Burmow! Thoc sw pow marmicd

F Iulf.wl [5 1588 in Toledo Oikip Amdrewr wwr an aciey WUSS member
dur ng hini jadvi al b '||'Jrr||'|rr_,c_ !;.l'l-.lllll_: kil irmize Jr il e iidel for oo fGlf
remarrder ol 1997, Aelimir, aliiagh ned dm atnye Gy, unds & gredf frrend do
. Crodd [niche i D fotfuer our Tl

Crossword Solution
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EDITORIAL POLICY: Manuscripts ereating basic research in
any aspect of speleology wall be conudered for publication,
They must not have been previowsly publsshed, accepred for
publication, or be under consideration elsewhere

All mamuseripes are to be in English. Metric and Celsins units
newsst be wsed, and 51 units are preferred. The CBE Sivle
Manual, the Handbook for Authors of Papers of the American
Chemical Society, and Websters Minth Collegiate Dictionary
are uscful puides for matters of form and spelling.

The original of the manuscrape must be typed doubled-spaced
on onge skde of white bond paper lppmximq.qql}' g3 X 11
inches, leaving marging of one inch, Use eriple space above
l'lrﬂd-l'ﬂgi. Subii four m'pjﬂ far prompe review. Mumber
pages consecutively at the top right-hand corner. Undedine
scientific names of genera and lower categories.
Acknowledgments should be on a separate, double-spaced
page. Each Bgure and rable must be referred to a0 the exn
Text references are by author, followed by year of publication
Thi.' RS ':-i‘m:r-.-n':l i the :III.I.TILISI:II.Ft :.hnulfd E‘,I-t %
follaws,

L. The rirle page should inchede the otle, suthor’s name,
:ﬂ‘]ll.'.l.l.'lmi. and r|.1=.||.1|15|; address,

2 The abrract should not exceed one double-spaced
page. It should contain a sumunary of significan:
frsdingrt and note the omplications of these findings,

X The introduction,

INFORMATION FOR CONTRIBUTORS

o

Merkods and imarerials,
Resulri.

Iiticnission,

~

Literatwre Cited, List all publicasions referred 1o in
the manuscrips alphabesically by firss author on a
separate sheet of paper (double-spaced), Each
citation must be complete, according vo the
following cxamples:

Article: Peck, SB. 1974_The food of the -'.J.hn_nndtﬁ
Em]-'n.'d ﬁrcr]'w‘:u and Pethodor lql'uh'nwus Im caves NS5
Builletin, Jaid): T=100

Book: Moore, GOW, and M. Sullivan. 149497
Spelealopy: Caves and the cve environment. 5t
Louig, Miswours: Cave Books

C|1.'.|p-l.!:'|-. Hobbs, H_H. 1992, Caves and ||:||"mg-s T,
C.TH Il.'knrg.'; S8 Adams, and WA Maron (s, ),
Hil.ﬂli.\'l:r:i.t_l.l of Southeastern Unated ,"’.nh.-s.-"ﬂquuic
thmuml‘.i.ﬂ._lnl'ir: w:llr:lf & Sons, PP a0_131.

8. Figures amd Tahles. Showld be mll'-e-:-:phn.:lﬂ-r',-. wirh
caption. Each table should start on 3 separate sheet
Headings and format should be consstent

Address all manuseripes and correspondence concerning
editonal matters ta Edator, Phaleas, ofo Horron H. Hobbs,
Depr. of Biology, Wittenberg Universiey, PO Box 720,
Springheld, O 4530010720,
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