Calcite-Aragonite Speleothems from a Hand-Dug Cave
in Northeast Kansas

By Foepenee 1 Srecen") and Waserieno Dowr, Je)

With ere [igure in the tex

Hecently, the wrilers were informed that a spelenthen-conlaining
cave waz prosent in Doniphan County (Section 2 NENW, Township
238, Nange 238, Northeast Kansas. A field teip Lo the area and an
informative conversation with the cave owner, Mr. Oliver Propheter,
aided us in loeating the cave in the Blufl overlooking the Missouri
River, The cave was apparently hand-dug in a Pennsylvanian shale
birlow o dolomitic cap-rock and iz estimated to be belween 150 and
200 wears ol Loeal lore has 1L that American Tndians originally ex-
cavated the cave and that during the Civil War and thereafter, the
gurne cave was Teequently used as o hiding place, It was reported to ot
one tirme have been high enough for a man to stand in. AL present, the
cave is about 12 meters long, Lwe melers wide, and one metee high,
Slumping o the sides has cansed considerable Rlling.

Speleathems are prosent Lhroughout the rave inthe forme of stulae-
Ltites (sleaws and solid), linear stalactitic growths, flowstone, ceiling
erust, and popeoen growths around picces of the ceiling rock that have
fallen intn a pool of standing water in the hack part of Lhe cave,
Maximum stalactite length 1s aboub threee centimeters and crusls ol
flowslone have thicknesses of about one to three mallimeters. 1 the
estimated age of the save iz coreect (i, 150 to 200 vears old), the
maximunt rate of stalaclite growth along the stalactite verbical axis
iz about 0220 to 015 millimeters per vear. Moore {1902) notes thal Lhe
rate of slulaclile growth is variable, but that it never exceeds soveral
millimeters prr yonr; he also stabes that wnpublished observabions
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sugrrest that Blie ayerage rate of stalactite elongation is about a quarter
of o millimeter a vear. Badiocarhon data (Broecker and others, 14U
give a growlh rate of 006 millimeters o year for o stalagmite from
Moaning Cave, Californiin. The growth rate given in thiz study, 0,15 Lo
DA millineters per year, is consislent with the estooales riven ahove
and those given in Table |,

Nerny diffraction deterninations of the speleothem mineralogy
showed that the staluctites contain only caleite and aragonile with
ealeite beipg Lhe dominant mineral {Figure 1a). The flowstone and
eeiling erusl hinve this same mineralogy but contain delrital silicrons
ppurilies (Figueez 1L and De) Linear stalactitic growths have
arsenite az The major cacbonate mineeal (Fgaee Vdp A small pool of
water exizls in the rear of the cave and picees of the celling rock which
had dropped into the pool in Lthe past are now enclosed by a papeoen
Lype groowth which s 100 pereent caleite {Fuore 1e).
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Figuaren 1.

Seray diffeactogram of selected speleathems from Propheter’s Cave,
Draniphan County, Northeast Kansas

Cualitative emission spectrograph analvaes of Uhe ceiling rock, the
encristed wall rock {shale), and the differenl spelesthem types, are
given in Table 20 10 should e mentioned that the dolomitio nalure of
the averlying carbonate ceiling rock 2 reflected in the shightly highere
2@ position of the major carhonate diffraction peaks of the spelenthemes.
A ozt interesling aspect of the chemieal duta s the appavent high
cancenleution of strontinm in the fresh coperock and in Lhe speleo-
Lhems. As nobed in other sludies, sbrontiom Lends 1o be moee abundant
whrere aragonitic material is more abundanl (White, personal com-
municalion; Siegel, 19G5) However, the fact that strontiom iz
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Table L

Spelenlhem growth rate {Modified from Moure, 149062)
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Ingleboraugh Cave, Fngland

Slouper Cave, Czechoslovalin

Mew Cave, [reland

Moaning Cave, California, 1154,

Propheter’s Cave, Kansas, U5, A,

present i considerable quan-
tity in all Lhe spelesthems
at Lhis rave indicales that it
was nol o factor that promeoted
the crvztallizalion of the ara-
gonite polymorph instead ol
the valete palymorph,
Another  dnteresting faet
which ralates to the aragonile-
caleite polymorphisin guestion
is that the predominantly ara-
eonitic speleothems weee [orm-
g from witer which  was
slowly  coging  ar  diffosing
through Lhe eeiling rock, This
contrasts nolably with the eal-
cite-rich spelenthems  which
are being developed feomatlar
rapidly dripping watees. Per-
haps, theeefoes, this field abser-
valien can bo supgpested as af-
firming the hypothesis of Po-
Leguin {1955 who believes that
a slow, pozing supply of water
and rapid evaporation should
rezult in fhe precipitation of
Lhe mataztable aragonite poly-
morph. This iz apparently the
Lype of process that is taking
pluce to form the aragonitic
gpelesihiem grawths [ron the
coiling rocl while in the same
cuve, abont Lhres meters awny,
the papid flow ol dripping water
and relatively slow rate ol eva-
poration have not allowed the
wiker fo becenwe supersatural-
e wilh respoct to aragonite
ga bhat the less solnble coleile
i5 Lhe carbonale phase that
has veyetallized, Cootinuons
field studies throughoub sev-
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Table 2

Qualilalive emission speclrograph analyses giviog the erder of magnifode
al the elements sleerved, Apalyaes were provided courlesy of the Geo-

chrmistry Division of Lhe State Geological Sorvey ol Kansas
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Ky by sample numbers: 0=1 = sleaw stalactite

C—2 = crust on ceiling rock

C-% o popenen bypoe prowth around a Tallon

lragement
C—4 = linear stalaclitio growih
C-5 flomslone wver wallrock shale

frosh, unleached ceiling enck
leached ceiling rock
shale in which cuve wos dug

eral Leld seasons, complemented by Inboratory experiments on the
kinelics of evaporation, must be marle to assess Lhe Leue role of rate of
sedition supply and rate of evaporation on the polymorphism that
exists between ealeite and aragonile in a cavern enviconmenl.
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STTAMARY

St bns oo e Taeme of stalacdites, linear stalactitic growihs, fow-
stone, and erusts, from o hand-dug cave in Northeast Ransaz (2on, 2 NENW,
T2&E, 22K are composed of caleite wol aragonibe, T Lhe estimated e of
Ehe ave s corpecl, 3o, 150 te 2040 vears old, the stalactites have prown at a
miaximum rate of 020 1o 015 millimeters per vear aloog theie verlical axes.
Al of the spelesthems examined conlaio aboul one percent stronbivin
[bazed on gualitalive emission spectrogruph analvses], Rade of supply and
evaporation of the vadose waters may dictate whether aragonite or calcite
iz the polvmorph that precipitates Trom Lhe cave walers,

RESUMIEN

Ezpeleotemas en forma de estalactitas, coecimientos eslalactilions Iineales,
Eraverling, ¥ cosleas, do ung caverna cavada o mano on el Noreste de Kansas
e, IWENW T35, RI2E] se componen de aragonito v caleita. 5i la edad
calimada de la caverna rs correcta, eato vs 150-200 anne, laz eslalactitaz han
crecido a rawon de 200 015 milimefros por afio o Lo lorgo de los ejos
verlicales, Todas las espeleotemas conticnen mias de un porcicnto de psteon-
cin {a hase de analisis coalitatives espectrogeifives de criesion], Lo cinélica
clee flujo y evaporacion de Tas aguns vadozos pueden dictar si el aragonito o la
caleita es ol pelimorfo que se precipita de las aguas de la caverna,
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