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CHEMICAL DEPOSITS IN VOLCANIC CAVES OF ARGENTINA

Carlos Benedeto °, Paolo Forti *°, Ermanna Galli 7, Antonio Rossi ™"

ABSTRACT

Dring the last Conference of the FEALD (Spelestogical Federation of Latin America amd Clarilshean
Estanelsd wlaich wivs beld in the gown of Moo, Memdoea, i Febraary 1997, two voleanic caves nol far from
et tevs 1y weere visited and wnnpled for cove mineral sudics,

The fiest cave 1Cuevi del Tigre ) opens ¢loswe o ohe Llneanclo Like, some 20 kms far from Madangee and
it is a clusical Biva wbe. Pan of the wills and of ke Gllen Tava Blocks ame covered by white tanslucent Ghaes
amed grains.

The secoimd visted cove oo small eetonic cavity opened inoa lava bed some 100 Kimy scuthward of
Mlalarzue, The cave “EDAbrige de ¢ Muameana™ is Do oo more than 10-12 meters with an aversge widih of 3
e iund o hasts sevensl bird nests, e larger of sohich is chinsctenized by the presence of arelnively thick
il yellow, pale pink Mowstone,

Small hroken or Gellea samples of the swoondiry chemical deposits of both these caves hive been collect-
el b order o detect i mineralogical composition.

I1 the presenn paper e sesults of the detailed mineralogical wmlyses carried oul on e samphed materil
are shonly repomed.

I ihe Cuewa del Tigee lava tobe il main detected minerals are Sylvite, Thennrdite, Bloedite amd
obeserite, wll related 1o the peculiae dry clinse of that area,

The flowstone of "ED Abrigo de el Mansana™ consists of a mither comples admisiore ol seseral minerals,
the Barge mjority of which are phosphates bl also sulfates ol siheaes, oo all yer idenifed. The origin ol ol
these minerals s related oothe interaction between hind guano and voleanic rock.

Kewwerrds; cive minerals, volcane caves, Argenting

INTRODUCTION

During the last Conference of the FEALC (Speleclogical Federmion of Latin
America and Caribbean [slands) which was held in the wown of Malargue, Mendoza, in
Febroary 1997 (Forti & Rivalia (997), two volecanic caves not far from that own have
been visited (Fig. 1y

The it cave (Coeva del Tigre ) opens close to the Llancanelo loke, some 40 kms far
from Malargue, its geographical co-ordinates being 697 197027 W and 357457487 5 und
it s classical lava tube consisting of a subhorizontal gallery with a total length of abow
06 meters and an average diameter of 6-8 meters (Fig, 2), The entrance of the cave s a
viertical pit of 6-7 meters reaching the central part of the tube and i has been adapted for
the ourism by fixing metallic ladders o its wall: unforunately the tourist activity inside
the cave led to it heavy pollution st least in the first tens of meiers from the entrance. In
the inner purt of the cuve portions of the walls and of the fallen Lava blocks are covered
by white translucem fibres and grains (Fig. 33 of biver salty minerals,

The second visited cave (El Abrigo de el Manzanod is o small tectonic cavily
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Fige o Lascarbiomn rap S the tweevisdeanie cines | Coevded Tigne 5 2R Abrago de el Masann

rpened in a lava bed of ahow 20 meters of high few meters apart of he National Route
A soe 100 Ko sowthward of Malargue (Fig, 40 ds geographical co-ordinates are
BULR06T Woand 357047247 5, The hosting mf.k is i basudt with a transitional composi-
tion between alealine and sub-alealine rocks, which may be defined as trachibasal
tlrvine & Baragar 19710 The cave (Fie. 3) s long no more than 10-12 meters with an
average width of 3-4 meters amd 05 known for hosting o small med painting, which is
o i good condition nowadays, The cavity i presently a shelter Tor different animals
and iy particular it hosis several bord nests, the lareer of which is characterized by the
presence of o relatively thick pale vellow-pale pink flowsione some tens of contimeters
lonng 1o,

Small broken or Gallen samples of the secondary chemical deposits have been col-
Jewted from both these caves in order 1o detect ther mimeralogicul composinion,

In the present paper the reselis of the detailed mineralogical analyses (still in
progress ) of the sompled materials are shonly reported,

SAMPLE ANALYSES

Sumples from the Coevi del Tigre lava tube consist of well cryvsialling materials
therefore it was sufficient to analvee them by means of X-ray powder diffrachion i
arder 1o detect their mineralogical composition.

Beside pypsome, which was known from that cave long since, the detected minerals
are 3 Sylvie, Thenardite, Blocdite and Kieserite. All these minerals have heen alrendy
koot Tronms Lava tobes and their origin s related (o the peculioe dey climate of that arca,
which allow a fast evaporation of the sweeping water reaching the cave, while all the
ivolved 1ons come from the weathering of the lava bed (Hill and Forn, 19971

Muore complex resulied the analysis of the Nowsione found in the “El Abrigo de ¢
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Manzano™ which consists of @ rather complex admixture of several minerals, the laree
negueily of which are phosphates,

At the naked eve this flowstone consist of several thin lavers. the color of which
may greatly change tollowing their chemical variance © from whitish o pale ivory Lo
pink o reddish-brown,

The abservation with the binocular microscope put in evidence that the differem
Lavers often have o different structure (globular, werigenous, fibrons, strongly o weakly
comented ),

The observition of thin seaions perpendicular o the Tuyers shown the presence of

Bz 2 - liside the Coeva el
Tigre Tavit lnbe,

Fig. 5 - The white crystalline posder of the Coeva el Tigre
Lava Tl
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Fig. 4 - Phan ond verticil sec-
nion of the Bl Abrigoode el
MSansang cave (afler Lirbane

& Bonadeno |9,

widespread tension cracks. the existence zones rich in spherical cavities, and areas with
redissolutional andfor cormosional features,

The X-ray diffraction over posdered samples selected by using the hinocular
microscope 0 reduce their compositional varhbility gave scarce results doe 1o the
impossibility w0 have enough pure materials and due 1o the presence of scarcely crys-
talline compounds.

Better resulls were achieved by combining the X-ray diffraction tobtained by the
Gandolfi camera) over a few of single crystals selected under the binocular
micraseape with the SEM observation and EDS semiguantitative analyses,

U o now over 300 samples have been selected for the SEM and EDS apalyses, 40
of which have been also vsed lor the X-ray diffraction.

The SER analyses shown that the spelecthem sometimes consists of an admixiune
of very sl (few microns or few tens of microns) euhedral crystals of different miner-
als even it maore Trequently it is composed by spherical or whular siructures which are
clearly remnants of the microbiological activity inside the guano.

The ERXS analyses put in evidenee that most of the speleothem consists ol phos-
phates with soime sulfates, urates, chlorides and silicates | some organic compounds are
also present.

The presently idemified minerals are listed in Tab, 1 together with their chemical
composition and peculiar characteristics.

Tah. 1- The presently identilied minerals of the volcanic cave “El Abrigo de el Manzano™

Mincral Chemical compaosition Oecurrence

Carboiate-hydrosilapaite | Cad PO, CO4 o 1OH) it o pade velbow layered crust mixed 1o syngenite
Brwshite (Fig, 7A) CaHPOy 2H0 aocky tabular monoclinge erystals

Hannayine i Fig TH) (WH M sH PO BHAD | transpasent, vitreous crysgals

Mometine (Fig 70} CaHPy tzhular whitish elongated prismatic euhednl crystals
Sulfur (Fip. 710 3 yellow crypro-crysalling agoregues

Svngenine (Fig TE) KCad 5001y H:0D nivbuliar transparent vitreows cubiedral prismatic crysals
Uricile dFig. TF-G) CaHLMNy small aggregates of ranspanent monoclinic crysials
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Fig. 5 - Dverview g the Rio
Ciede valley Trom El Abrgo
o O [ AR TEHTITEN

Fig. fo - The e stotee fomimd an the botten of B Abnga de
el Mansano

Fairly comman are also pggregates of small spheres (Figs THY the chemical composi-
tion of which is variable from spot e spot, being always high in organic matier, They seem
to be produced by the chemical precipitation of different minerals over some living
microorzanisms, which has been wenified as colonies of coccoidal bacteria, similar 1o
those Tvinge over ancient glosses (krumbein et al. 19901 These bacteria evidently live not
only over anilicial glass bul also over notural Cvoleamic b gloss: the EL Abrige de el Manzano
is the st place in which coceoidl colonies are surely identified inoa cave environment.

Insice the speleothems several elongared organic fibers relited o other bacteria or
fungi have been also observed.
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Beside these minerals idemtified structures the Mowstone is bl up by someeveral
other compounds not vel definitively idemified.

Among them a potash and sodivm phosplane two organe compounds, the Tirst of
which Torms hidimensional radial agereoaies of clongated prismatic greasy crvsbals
iFig. 8A), and the second of which consists of spheroidal agpregates of acyculur crys-
tals (Fig. 8B Finally some part of the Nowsione is composed by an amorphous potash
sodiom aluminum silicate, which forms vitreous weakly transparent layered uncement-
el structures (Fig. 8C).

Fairly commmon sre also agpregates of small spheres, the chemical composition of
which is ihle from spot toospot 2 they seem o be produced by the chemical precipi-
rent minerals over some living microorganisms.
ally several other uncomimon phises aud crystals are waiting 1o be ondersaood,

Anyway the orzin of all the presently detected minerals, as well as than of ihose
stll not completely wentified, s surely simply related 10 the interaction between bird
suano amnd voleanic rock often contralled by micro-organsins as testified by SEM
images of biogenic structures close 1o the well erystallized sccondary minerals,

FINAL REMARKS

Even il ihe analyses are still in progress the achieved results allow 1 state that these
twer cives are already very important from the mineralogical poinn of view [or Argentina,
moreover the “El Abrige de ¢l Manzune™ will probably become one of the richest caves in
the world of differem well erysiallized cave phosphates and organic compounds.
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