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L’'ENDOCARST DE MALLORCA:
ELS MECANISMES ESPELEOGENETICS

MALLORCA’S ENDOKARST:
THE SPELEOGENETIC MECHANISMS

Joaquin GINES ' 2

Resum

En aquest treball &’exposen diverses consideracions entorn de 'endocarst de Mallor-
ca i dels processos espelangenétics que 'han configural. Es proposa una sistemalilzacio
dels fendmens subterranis de l'llla basada an el context hidrogeolégic en el gqual 5'han ge-
narat les cavitats objecte dastudi, tof aportant dades sobra la distribucit espacial de les dis-
times categories de coves | avencs. En aquest sentit, 8'ha de destacar [a gran abundancia
—particularment a 1a Serra de Tramuntana—  de cavilats verticals originades & la zona
vadosa, aixi com la importancia de la carstificacid livoral de I"area geografica del Migjorn,
relacionada amb processos geoquimics da mescla fredtica d'aigles cantinentals | marines;
al gontrari, les coves excavades an régim fredtic no litoral son ascassaes an &l conjunt de
lilla. Pel que fa a les dimensions del milenar de formes endocirstiques conagudas, aques-
les poden esser qualificades de modestes: tan sals unes quantes coves superan al guile-
melre de desenvolupament horitzontal, | la profunditat maxima que assoleixen les cavitats
supera de moll poe els 300 metres de desnivell,

Abstract

Soveral considerations are disclosed in this papear with ragard fo Mallorca's endokarsi
and the speleogenetic processes that have formed it. A systematization of the underground
phenomena of the island is proposed on the basis of the hydrogeolagical context in which
the cavities object of this study have been generated, bringing forward data on the
geographical distribution of the different categories of caves and shafis. In this sense, the
greal abundance —particularly in Serra de Tramuntana mountain ranga— of varlical
cavilies originated in the vadose zone must be pointad aut, as well as tha importance of
littoral karstilication —mainly in the flat area of Migjorn— ralated to gaachamical
processes of phreatic mixing between continental and marine waters; an tha contrary, the
caves excavaled in non toral but phreatic conditions are scarce an the whole of the island.
With regard to the dimensions of more than a thousand of known endokarstic features, thesa
can be qualified as modesl: only a lew caves surpass a kilometre of harizontal devalopmant,
and the maximum depth thal the cavilies atlain excels in very little 300 metras.

Introduccié

La bibliografia centrada en la descripcic mor-
folbgica de 'endocarst en el nostre ambit geogratic és
malt extensa, i no és objectiu d'aguestes planes fer-
ne ara una revisio. Per conlra, no s6n massa nom-
brosos els treballs que facin referéncia als mecanis-

1 Grup Espelecibgic EST. Paima de Mallorca.
2 Departament de Cigncies de la Tarra. Universitat de les Illas Ba-
lears. Cira de Valldemossa km 7.5 E-07071 Palma do Mallorca.

Introduction

The bibliography devoted to the morphological
description of endokarst in our geographical ambit is
very extense, and it is not the aim of this paper to go
through it. However, there are not many works that
refer to speleogeneatic mechanisms respansible for
the formation of caves in Mallorca, a subject which we
intend to approach in this section. The oldest
publications that deal with this issue go back to the
end of the XIX century (LOZANO, 1884, GAY &
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mes espeleogenétics responsables de la formacio de
les coves de Mallorca, tematica a la qual pretenem
apropar-nos en aquesta nota. Les publicacions mes
antigues que tracten la gliestio s remunten a finals
del segle XIX (LOZANO, 1884; GAY & CHAMPSAUR,
1885), | estan impregnades de certes dosis del ca-
tastrofisme encara imperant en bona part de la litera-
tura geclogica del moment.

D'aquella época mereix una mencio especial
I'obra de MARTEL (1B96) qui, amb molt poc encert,
va atribuir la génesi de les Coves del Drac a 'accid
erosiva estrictament mecanica produida per les ai-
gles marinas. Aquest fet propiciara que, com a reac-
cit contra aqueixes idees, gairebé tota la bibliografia
posterior sobre la matéria —publicada sobretot du-
rant la primera meitat del present segle—  es dedi-
qui a suggerir diverses modalitats d'excavacio de les
coves properes a Portocristo per mitja de I'actuacid
de les aiglies subterranies continentals (MAHEU,
1912: DARDER, 1925; FAURA Y SANS, 1926; JOLY
& DENIZOT, 1929).

Les aproximacions recents a la génesi de les for-
mes subterranies del carst mallorqui son fins | tol més
escasses. Esmentarem llintent de sistemalitzacio es-
peleogengtica realitzat per ENCINAS ef al, (1974),
aixi com la classificacid tipolbgica de les cavitats de
I'lla proposada per GINES & GINES (1974; 1987) la
qual té connotacions genétiques que poden resultar
d'interés.

Per finalitzar aquesta breu introduccio historica,
ens hem de referir a |la recent publicacié d'un model
espeleogenétic | evolutiu que intenta explicar les pe-
culiaritats de la carstificacid del Migjorn de Mallorca
(GINES & GINES, 1992). Aquest model obviament no
contempla la génesi marina suggerida per a les Co-
ves del Drac a finals del segle passat, siné que em-
fasitza tant 'actiu paper geoquimic de la zona freati-
ca de mescla entre aiglies continentals | marines,
com les particularitats evolutives de I'endocarst litoral.

En aguestes pagines es procurara aportar infor-
macions valides, encara que bastant generals, sobre
les caracteristigues i I'origen de les nombroses cavi-
tats subterranies de Mallorca. Cal consignar que no
s'intentara fer una sistematitzacic tipologica detalla-
da de les coves i els avencs de l'illa, la qual per forga
hauria de considerar aspectes morfologics que no
son |'objecte principal d'atencié del present treball.
Momeés es pretén exposar un esquema que, amb sim-
plicitat i coheréncia, expliqui quins son els processos
responsables de la formacio de les cavitats, tan
abundants en el nostre variat carst insular. Per a més
precisions sobre qiestions morfologiques, espe-
leaométriques i geografiques de les coves mallorqui-
nes, el lector interessat pot consultar alguns treballs
(GINES & GINES, 1987, 1989; TRIAS et al., 1979)
que s'ocupen detalladament de I'endocarst de la ma-
jor de les llles Balears.

72

CHAMPSAUR, 1885), and are impregnated by certain
doses of catastrophism still prevailing in a good part
of the geological literature of the epoch.

From that period, MARTEL's work (1856)
deserves to be mentioned since he attributed, not
very wisely, the genesis of Coves del Drac to strictly
mechanic eraosive action produced by sea waters.
This fact will propitiate that, as a reaction against
these ideas, practically all the later bibliography on
this subject —published above all during the first half
of the present century— keeps on making
suggestions on several excavation modalities of the
caves near Portocristo through the action of
continental underground waters (MAHEU, 1912;
DARDER, 1925; FAURA ¥ SANS, 1826, JOLY &
DENIZOT, 18239).

Recen! approaches fo genesis of the
subterranean morphologies of Majorcan karst are
even more scarce. We will mention the attempt of
speleagenelic systematization carried out by
ENCINAS et al. (1974), as well as the typological
classification of our cavities proposed by GINES &
GINES (1974; 1987) which has genetic connotations
that can be of some interest.

To end with this brief historical introduction, we
have to refer to the recen! publication of a
speleogenetic and evolutionary mode! that tries to
explain the peculiarities of endokarstification in the
Migjorn area of Mallorca (GINES & GINES, 1992).
This mode! obviously does not take into account
marine genesis suggested for Coves del Drac at the
end af the last century, but emphasizes both the
active geochemical role of the phreatic mixing zone
between confinental and sea waters, as well as the
evolutionary particufarities of littoral endokarst.

In these pages we will Iry to bring forward some
valid information, although set out in broad outlines,
on the characteristics and the origin of the numerous
underground cavities in Mallorea. It must be stated
that we will not try to make a delailed lypological
systematization of caves and shafls in the island,
which compulsively would have to consider
morphological aspects that are not the main object of
the present work. We are only endeavouring to
expose a sketch, that with simplicity and coherence,
will enable to explain which are the processes
responsible for the formation of caves, so abundant in
our varied insular karst. For further precisions on
maorphological, speleometrical and geographical
issues of Majorcan caves, the interested reader may
consult some publications (GINES & GINES, 1987,
1989; TRIAS et al., 1978) that pay some special
attention to endokarst in the biggest of the Balearic
Islands.



Classificacié espeleogenética
proposada

L'esbos d'una classificacio espeleogenética de
les coves 1 avencs de Mallorea és una tasca no
axampla d'algunes dificultals. Els problemes amb
qua ens hem trobat an realitzar aquesta labor son de
diversos tipus, als quals farem relerencia tol seguit de
maneara abreujada.

Cal tenir present, d'una banda, que |la gran ma-
joria de la literatura dedicada a 'espelecgénesi, com
a manifestacid geomoritolégica interna del procés de
carstificacié, s'ha centrat en el congixement de la for-
macid i evolucio dels sistemes espeleclbgics: és adir,
de les grans cavernes —o conjunts de coves mes
modestes— integrades en una unitat de drenatge
de les aigies sublerranies. Aixi, s'han formulat nom-
brosos models explicatius, més o menys aforlunals i
complexos, d'entre els quals destaca 'elaboral per
FORD (1965) | complemeantat mas tard per FORD &
EWERS (1878}, Aquests autors relacionan, de ma-
nera coherent, |a disposicid espacial | 1a moriologia
dels sistemes espeleoldgics amb les variacions al
llarg del temps de les condicions hidrogeolégiques
del sistema carstic; les quals vénen al seu torn con-
dicionades, entre altres factors, pel progressiu Incre-
ment de la freqléncia de fissures hidroldogicament
funcionals.

A Mallorca gairebé no es pol parlar d'auténtics
sistemes subtarranis penetrables per 'home, De fel
s0n escasses [es cavitats gue tenen un desenvolu-
pament superior al quilémetre, | noméas quatre
d'aguestes assoleixen més de 2.000 metres de reco-
rregut horitzontal; aixi dones. es pot afirmar que la
majoria de les coves i avencs de l'illa son fendmens
hipogeus de magnituds realment modestes. Per
aquests molius la significacid espelecgenética de bo-
na part de les noslres cavitats és confusa, en tractar-
=& ja sigui de formes subterranies de poca rellevan-
cia, o bé de manifestacions baslant fragmentaries
d'antics sistemas espeleciogics moll evolucionals en
el temps.

A les dificultats ja esmentades, se n'hi afegeixen
altres no menys importants. D'una banda, gqualsevol
intent de classificacio dels fendmens naturals implica
un notable esforg de simplificacid, en haver d'enca-
sellar elements complexos que poden participar de
manera diversa dels trets definitoris de varies de les
categones establertes. 'altra banda, les darreres
fases de |'evolucio morfologica de les cavitats carsti-
ques parten inherent I'actuacia d'una série de meca-
nismes (esfondrament de voltes | parets, es-
talagmititzacié...) que tendeixen a homogeneitzar
l'aparencga dels buits pre-existents, amb total inde-
pendéncia dels processos espeleogendtics que els
originaren. En el cas de Mallorca, son freqlents les
coves en les guals la rellevancia de les morfologies
associades al despreniment de blocs rocosos —pro-

Proposed speleogenetic
classification

The outline of a speleogenetic classification of
caves and shalls in Mallorca is a lask which presents
some difficulties. The problems thal we have
encountered on carrying oult this labour are of several
kinds, to which we will refar briafly.

First of all, we musi take into account that the
vast majority of literature dedicated to speleogenesis,
as an internal geomorphological manifestation of the
karstification process, has centred on the knowledge
of formation and evolution of the speleclogical
systems: that is to say, of the big caverns —or
assemblages of more modest caves— integrated in
a drainage unit of underground waters. In this way,
numearous explanatory models have been postulaled,
rather fortunate and complex, among which we can
point out the one elaborated by FORD (1985) and
later complemeantad by FORD & EWERS (1878).
These authors relate coherently, the spatial
disposition and the morphalogy of speleoclogical
systems to variations throughout time of
hydrogeological conditions of the karstic system;
which are in their turn eonditioned, among other
factors, by the progressive increase of the frequency
of hydrologically functional pathways.

In Mallorca we can hardly speak about genuine
subterranean systems penelrable by man. In fact, the
caves thal have a developmenl of over a kilomelre
are scarce, and only four of these attain more than
2,000 metres of harizontal extension; therefore, it can
be asserted that the majority of caves and shafts of
the island are hypogeum phenomena of really modest
magnitudes. For these reasons the speleogenetic
significance of a good part of our cavities can be
obscure, whether we deal with underground forms of
little relevance or quile fragmentary manifestations of
very ancienl speleclogical systems greatly evolved
throughaout tima,

Other important difficulties must be added to
those already mentioned abova. On one hand, any
classificatory attempt of natural phenomena involves
a natable simplification effort, on having to classify
complex elements that can participate in different
ways of distinctive features of several established
categories. On the other hand, the last phases in the
morphological evolution of karstic cavities carry
inherent the action of a series of mechanisms
fhreakdown of ceilings and walls, speleothems
deposition...) that tend to homogenize the aspect of
the pre-axisting voids, with absolute independence fo
speleogenetic processes that originated them. In the
case of Mallorca, there are many caves which the
relevance of morphologies associated to the
breakdown of rocky blocks —product of mechanical
readjustments of walls and ceilings of the cavity—
manages to efface all the traces of former
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ducte dels reajustaments mecanics de les paretsiles
voltes de la cavitat— arriba a esborrar tots el vesti-
gis de fases evolutives precedents; aquest fet, junt
amb I'exuberancia que solen presentar els diposits
estalagmitics en les coves mallorquines, no és gens
favorable al coneixement espeleogenétic del nostre
endocarst.

evolutionary phases. This fact, together with the
exuberance that speleothems usually presentin
Majorcan caves, is not at all favourable to
speleogenetic knowledge of our endokarst.

In order to establish the genetic classification of
caves and shafts in our island, we have opted for the
use of a criteria similar to the adopted more frequently

Calcaries mesozoues plegades

Calcaranitas miocenes

A vad

dissplucio vadosa
Vadose

Vadose shafts

shafts

O

Contexl post-orogéniques
marto-hidrogeolbgic Tipus de cavilals Folded mesozoe Fost i
c mipcens cakcarentes
Marpho-hydrageciogical av 5
e ffa:gw e iy type: Serra de Serres de Migiorn
Tramuntana Llevant 9l
Avencs de

Avencs

d'origen mecanic

O

Mechanical shalts

Coves clasliques

O

Coves situades

Breakdown caverns
ala zona vadosa

Vadose-located
caves

Coves estructurals

Structurally controlled
caves

Galeries de drenatge

Drainage

Coves freatiques conduil-caves

Coves
laberintiques

Network caves

Phreatic caves

O

Taula I:
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Speleogenetic classification of caves and shalts of the
island. The relative abundance of different typologies is
shown in the main karstic regions of Mallorca.

preséncia
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A I'hora d’establir la present classificacio genéti-
ca de les coves i els avencs de l'illa, s’ha optat per la
utilitzacio d'un criteri semblant a I'adoptat més sovint
en els manuals recents sobre geomorfologia carstica
(FORD & WILLIAMS, 1989; JENNINGS, 1985; SWE-
ETING, 1972; WHITE, 1988). D’aquesta manera,
s'han distingit quatre categories principals basades
sobretot en el context hidrogeologic en el qual s’ha
produit la génesi de les cavitats observades. Les ca-
tegories espeleogenétiques establertes, juntament
amb els tipus de cavitats representats en cadascuna
d’elles, apareixen recollits en la Taula |. Tot seguit
ens ocuparem de glossar per separat el context mor-
fo-hidrogeologic propi de les distintes classes propo-
sades, aixi com de descriure les tipologies d’avencs
o coves que les integren.

AVENCS VADOSOS

Dins aquesta categoria s'inclouran totes les ca-
vitats verticals la formacid inicial de les quals —ila
seva evolucio posterior— hatingut lloc integrament
dins la zona vadosa del carst (denominada també zo-
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abundantia
abundance

in recent handbooks on karstic geomorphology
(FORD & WILLIAMS, 1989; JENNINGS, 1985;
SWEETING, 1972; WHITE, 1988). In this way, four
main categories have been distinguished above all
based on the hydrogeological context in which the
genesis of the observed cavities has been produced.
The established speleogenetic categories, together
with the types of cavities represented in each of them,
are shown in Table |I. We will now comment
separately on the morpho-hydrogeological context
characteristic of the different proposed categories,
describing at the same time the typologies of shafts
or caves that integrate them.

VADOSE SHAFTS

In this category we will include all the vertical
cavities whose initial formation —and their
subsequent evolution— has taken place in the
karstic vadose zone (also calledinfiltration zone ), that
is to say, on the upper part of the limestone massif
(Figure 1), which is presided by a fast vertical flowing
of meteoric waters. In most of the cases, they are



na d'infiltracid); és a dir, a la part superior del massis
calcari (Figura 1), la qual es troba presidida per una
rapida circulacid vertical de les aigdes metedrigues.
En la majoria dels casos, sdn avencs de dissolucid
gue assoleixen amb relativa fregiéncia profunditats
superiors al cenlenar de melres. En aques! primer
gran grup es diferencien les segients tipologies:

dissolution shafts that attain depths of over a hundrad
melres with relative frequency. In this first group we
can distinguish the following lypologies:

Vadose dissolution shafts. |l deals, withoul doubl,
with the most representative type of cavity in the
island, particularly in Sarra de Tramunlana mountain

MALLORCA

seccld Idealltzada
Idealized cross-section

zona fredtica

A ——

Ayencs vadosos — zona freatica . 7
phreatic zone 1 = P
Wi e — phreatic rurrc/.,f: = =y \
Cawves situpdas 3 s 2ona vadosa —ay
F 2 Vankse-leaied coves rd \\
e 0N i S L
7 Coves freatigues costanara actual
—— e S — Plaace caves e ——_ mr'ﬂl_}'ﬂ'ﬂﬁ\' e e a1
4 Coves inomis mining rang
Lirtoeal caves
Fiqura 1!  Representacid esquamatica dals tipus de cavitals pre- Figure 1: Schemalic representation of the cavity lypes present in

sonis a Mallorca, realitzada sobee un perdil ideal da 'illa

1a: avenc de dissolucié vadosa; 1b; avencs d'origen
macanic; 2a: cova clastica; 2b: cova estructural; 3 cova
Irdtica, encara amb activitat hidrelbgica; 3" coves frea-
liques antigues; 4a; cova de la zona de moscla costane-
ra, merdoldgicament molt evoluclonada; 4b: cova carsti-
CO-Mmanna

Avencs de dissolucid vadosa. Es tracta, sense
dubte, del tipus de cavitat més ben representat a
l'illa, en particular a la Serra de Tramuntana. Inclou
tot un variat conjunt d'avencs generats per dissolucid
a la zona vadosa, com a resultat del drenatge en pro-
funditat de les precipitacions. En aguest context ens
trobam des de pelils avencs de lapiaz, fins alguns
avencs de muntanya amb una morfologia gue palesa
una imporlant alimentacio nival, passant per les nom-
broses | majors cavitals verlicals de dissolucia assi-
milables als gouffras d'absorlion —avencs d'absor-
cio— de GEZE (1853).

Aquests darrers avencs estan formats perun o
per varis buits de tendéncia vertical (Figura 2), as-
sentats sobre fractures, els guals unint-se entre si po-
den assolir a Mallorca desnivells propers als dos-

Matorca, oullined an an ldeal cross-section of the Elamndg

Ta, vadoeso dissolulion shall; b, mechanical shalls:
2a: breakdown cavern; 2b: structurally controllad cave;
3: phrealic cava, siill prasenting hydrological activily,;
J0 ancient phreatie caves; 4o coastal mxing-zone cave,
morphologically very evolved, 4b: marine-karstic cave.

range. It includes a varied group of shafts generated
by dissolution in the vadose zane, as a result of the
vertical infiltration of almospheric precipitations. In
this context we encounter from small karren pits to
some mountain shafts with a morphology that proves
an important nival nurture, going through the
numerous and major vertical cavities of dissolution
assimifable to the gouffres d'absortion —absorption
shalts— from GEZE (1853).

These last shalls are formed by one or various
voids of vertical landency (Figure 2), setlled on rock
fractures, which on joining together can allain in
Mallorca a depth of about two hundred metres. Some
of the vertical unities that integrate these cavities form
impressing pits of over 100 metres in depth (Photo 1),
as the case of Avenc des Travessets (Arta), Avenc
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Figura 2: Topografia d'un espectacular exemple d'avenc de dis-
solucid vadosa,

Figure 2: Topographical survey of a speclacular example of
vadose dissolution shaff.

cents metres. Algunes de les unitats verlicals que
integren aquestes cavitats formen impressionants
pous de més de 100 metres de fondaria (Foto 1), com
es el cas de I'Avenc des Travessets (Arta), I"Avenc
Fonda (Pollenga), o 'Avenc d'Escorca, |'Avenc de Fe-
menia i I'Avenc de s'Aigo (tots tres en el municipi
d'Escorca).

Avencs d'origen mecanic. Son avencs de planta
rectilinia | desnivell ocasionalment notable, la génesi
dels quals es veu condicionada pels processos de
distensid mecanica que afecten les elevacions mun-
tanyoses de les serres mallorquines. En unes oca-
sions es tracta d'escletxes paral-leles i moll properes
a grans penya-segats, provocades pel desferrament
gravitacional de la massa rocosa proxima al front de
I'espadal. Serien les fenies de décollemen! —es-
cletxes de desferrament— de RENAULT (1967), o &l
que GEZE (1953) anomena gouffres tectoniques
{avencs tectonics).

En altres casos sdn avencs que, sense estar lli-
gats directament a la preséncia de penya-segats, re-
presenten importants fractures penetrables de
tendéncia subvertical gairebé no retocades pels pro-
cessos de carstificacio. Les cavilats d'aquesles ca-
racteristiqgues abunden en algunes elevacions de la
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Fonda (Pollenga), or Avenc d'Escorca, Avenc de
Femenia and Avenc de s'Aigo (all three in the
Escorca municipality).

Mechanical shafts. They are rectilinear plan
cavities, occasionally with a notable depth, whose
genesis is conditioned by mechanical distension
processes that affect the mountaineous heights of the
Majorean ranges. Sometimes they are parallel
crevices located very near some greal cliffs, provoked
by the gravitational detach of the rocky mass near the
cliff front. They would be the fentes de décollement
—detach crevices— from RENAULT (1967), or the
one that GEZE (1953) calls gouffres tectoniques
(tectonic shafts).

In other cases they are potholes that, without
being bound directly to the presence of cliffs,
represent important penetrable fractures of a
subvertical tendency practically not retouched by
karstification processes. The cavities of these
characteristics are abundant in some heights of Serra
de Tramuntana, such as Mola des Ram situated
between Esporles and Puigpunyent villages. The
most remarkable example of this kind of shafis is
probably Avenc de ses Papallones (TRIAS, 1978),
situated in the municipality of Bunyola, which attains
a depth of -142 metres.

VADOSE-LOCATED CAVES

This kind assembles several types of horizonial
tendency cavities, that have iwo common defining
features: its present morphology prevents from
finding out what the initial voids that originated the
caverns were like, being these ones now integrated in
the vadose zone of the karslic massif. Logically, a
former excavation phase in phreatic conditions of
those primigenial voids cannot be discarded; in this
case it would deal with what BOGLI (1980) rates as
secondary vadose cave, in contrast with the former
category of shafts whose vadose character is totally
primary. Two main types of caves can be
distinguished that assemble the mentioned
characteristic features:

Breakdown caverns. The morphology of these
caverns is completely conditioned by the presence of
great accumulations of blocks, which are the result of
rocky collapses that affect the vaults and walls of the
cavities. These mechanisms are usually called clastic
processes, not very accurately, in the hispanic
speleological bibliography (MONTORIOL-POUS,
1951) corresponding to the term incasion proposed
by BOGLI {1980).

In many Majorcan caves the magnitude of these
phenomena is such, that no remains are left as what
the initial voids —generated throughout the first
excavation phases of the cavity— waere like (Photo 2).
As it has been suggested before, a past phrealic



Fata 1:

L'Avenc de Femenia (Escorca) & un imprassionani
avens vados de dissolucio, localitzat a la Serra de Tra-
muntana mailnrquina. farmal par un aspaclacular pou
de1 20 metres de londarna

Fhata 1:

Avene de Femenia {Escorga) is an impressing vadose
dizgalution shalt. located in Serra de Tramuntana
minintains, inteqgrated by a spactacular pit 120 metrag
oeep,

Serra de Tramuntana, com la Mola des Ram entre les
poblacions d'Esporles i Puigpunyent. L'exemple més
notable d'aquesta classe d'avencs és probablement
I'Avenc de ses Papallones (TRIAS, 1979), situat al
terme municipal de Bunyola, el gual assoleix un des-
mivell vertical de -142 melres.

COVES SITUADES EN LA ZONA VADOSA

Aquesla classe agrupa diversos lipus de cavitals
de tendencia horitzontal, que participen de dos irets
definitoris comuns: la seva morfologia actual impa-
deix eshrinar com eren ls buits inicials que origina-
ren les cavernes, trobant-se aquestes ara per ara in-
legrades en la zona vadosa del massis carstic.
Logicament, no es pot descartar una pretérita fase
d'excavacio en regim frealic d'aquells buils primige-
nis; es lractaria en aquest cas del que BOGLI (1980)
qgualifica de cova vadosa secundaria, en conlraposi-
cia amb 'anlerior categoria d'avencs &l caracter va-
dos de la qual s netament primari. Es poden distin-
gir dos tipus principals de coves que reungixen als
trets caracteristics esmentats:

Coves clastiques. La morfologia d'aquestes caver-
nes es veu del tot condicionada per la preséncia de
grans acumulacions de blocs, els quals s6n el resul-
tat de despreniments rocosos que afecten les voltes
i les parets de les cavitats. Aguests mecanismes es
designen habitualment en la bibliografia espelealogi-
ca hispana sota I'expressio, no gaire aforlunada, de
processos clasties (MONTORIOL-POUS, 1951) co-
rresponent aixi mateix al terme incasion proposat per
BOGLI (1980).

En nombroses coves mallorgquines la magnitud
d'aqueixos fenbmens és lal, gue no resten vesligis de
com eren els buils inicials generats al llarg de les pri-
meres fases d'excavacio de la cavital (Foto 2). Com
ja s'ha insinuat abans, lampoe no gs pol refusar un
preterit origan freatic per a aquestes cavernes, si be
el seu aspecte actual no aporta cap evidencia que sl
recalzi,

origin of these caverns cannot be refused, although
its current aspect does not show any evidence to give
it any support.

The caves thal can be included in this group
prasent in general a subhorizontal tendency and an
outstanding stalagmitic decoralion; in some cases
their chambers attain remarkable tridimensional
magnitudes. The most reprasentative example is
without doubt Cova de sa Campana (Escorca), being
the deepest cavity in Mallorca with a depth of -304
metres, and fn which some of the chambers exceeds
100,000 m? in volume (BARRERES et al., 1876; MIR
& TRIAS, 1973). We also have to mention the
existence of a few shafts, such Avenc de Son Pou
{Santa Maria del Cami), consliluted by spacious
undarground chambers that are accessible by means
of breakdown openings situated in the zenith of the
vaull; these endokarstic forms would correspond to

Folo 2: Aspecte de la sala principal de les Coves Petites (Cap-
depera). Els processos de reajustament mecanic que
afecten las voltas | parets de les covas da l'illa, arriben a
pliminar amb frequiéncia tol vestigh de les fases inicials
d'excavacio de les cavitats.

Photo 2:  Aspact of the maln chamber of Coves Peliles
{Capdaparal. The mechanical readiustmant processss
that attec! ceilings and walls of Majorcan caves oflen ond
up by eliminating all the traces of initial excavalion
phazes of the cavitiss.



Les coves enquadrables dins aquest grup pre-
senten en genaral una trajectoria subhoritzontal i una
decoracio estalagmitica destacable; en alguns casos
les seves sales assoleiken unes magniluds tridimen-
sionalment notories. L'exemple més representatiu és
sense dubte la Cova de sa Campana (Escorca), que
és la cavitat més fonda de Mallorca amb un desnivell
de -304 metres, | en la qual alguna de les sales ultra-
passa els 100.000 m? de volum (BARRERESe! al.,
1976; MIR & TRIAS, 1973). Hem d'esmentar també
I'existéncia d'uns pocs avencs, com I'Avenc de Son
Pou (Santa Maria del Cami), constituits per espaio-
ses sales sublerranies accessibles mitjancant ober-
tures d'esfondrament siluades en el zenit de la volta;
aquestes formes endocéarstiques es correspondrien
amb els gouffres d'effondrement —avencs d'esfon-
drament— de GEZE (1953).

En relacid amb els processos clastics i les mor-
fologies que es deriven de la seva actuacio, conve
al-ludir ara al seglient fet: gairebe totes les tipologies
subterranies que es descriuran més endavant parti-
cipen en major o menor grau dels trets definitoris de|
que hem convingut a denominar coves clastigues. No
obstant aixd, en uns casos la pervivéncia de vestigis
dels buits inicials que originaren les cavitats, o en al-
tres ocasions I'especific del context morfo-hidrologic
actual, permeten que determinades cavernes es pu-
guin adscriure a altres tipus espeleogenétics dotats
d'un contingut molt més concret i diferenciat.

Coves estructurals. Enaguest grup hi entren diver-
ses coves, existents sobretot a la Serra de Tramun-
tana, i que consisteixen en grans sales sublerranies
o successions d amplies cambres proveides d'una
tendéncia general descendent. Les esmentades sa-
les es desenvolupen a favor d'importants disconti-
nuitats estructurals subhoritzontals, com ara algunes
falles o amb més freqlencia plans d'encavalcament.
Aquestes cavitats han estat retocades en major o me-
nor mesura per processos clastics, aixi com per dipo-
sits estalagmitics relativament abundants. Cavernes
com la Cova de ses Meravelles (Bunyola), la Cova
Marella | la Cova de Can Sion {Pollenga) o la Cova de
sa Tossa Alta (Escorca) representen exponents ca-
racteristics d'aguesta tipologia.

COVES FREATIQUES

Encara que no sén massa nombroses, en les dis-
tintes regions carstiques de l'illa hi ha coves que de-
noten una génesi produida per dissolucid en régim
freatic (Foto 3). Ens trobam davant formes de con-
duccid excavades originariament a la banda inferior
del massis carstic, en la qual tots els buits existents
—porositat tant d'origen primari (porus, fractures...)
com secundari (cavitats de dissolucio)— eslan ama-
rats d'aigua de manera permanent. Es la zona freati-
ca, 0 zona de saturaciod, on el drenatge hipogeu s'or-
ganitza en sentit horitzontal, en direccio a les

78

the gouffres d'effondrement —breakdown shafts—
from GEZE (1953).

In relation to the breakdown or collapse
processes and the morphologies that derive from
their action, it is convenient to comment on the
following fact: practically all the underground
typologies that will be described subsequently
participate to a certain extent in the defining features
of what we have decided to call breakdown caverns,
However, in some cases the survival of remains of the
initial voids that originated the cavities, or in other
occasions the present specific morpho-hydrological
context, allow certain caverns to be assigned to other
speleogenetic types endowed with a much more
specific and differentiated content.

Structurally controlled caves. Several caves are
included in this group, which are situated specially in
Serra de Tramuntana, and that consist in big
underground chambers or series of wide galleries
provided with a general descendent tendency. The
mentioned chambers develop in favour of important
structural subhorizontal discontinuities, like some
faults or more frequently overthrust planes. These
cavities have been retouched to a cerfain extent by
breakdown processes, as well as by relatively
abundant spelecthem deposits. Caverns such as
Cova de ses Meravelles {(Bunyola), Cova Morella and
Cova de Can Sion (Pollenga) or Cova de sa Tossa
Alta {Escorca) represent typical examples of this
typology.

PHREATIC CAVES

Although they are not very numerous, in different
karstic regions of the island there are caves thal show
a genesis produced by dissolution in the phreatic
zone (Photo 3). We encounter drainage forms
ariginally excavated in the lower pari of the karstic
massif, in which all the voids in existence —porosity
both from a primary origin {pores, fractures...) or

Foto 3: Moriologies de dissolucid en régim freatic, obsarvables a
les galeries de la Cova de Cal Pesso [Pollanga).

Phaoto 3:  Phreatic dissalution morphologies which can be observed
in the galleres of Cova de Cal Pesso (Pollenga).
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stream Mows throvgh some of ils gallenes [Cova de les
Rodes, Poffanga, after ENCINAS. 1973).

hypdrologicaily active. Ar presenid, & small permanamnd

ime &l en dia un petit coment sublenani penenne (Cova

de les Rodes, Polienca, segons ENCINAS, 1972).

Figura & Topogralia duna cova d'ongen fresSic, encara hidnoibgs- Figure 3 Topograghical survey of @ cave phraatic in ovigin, shll
camend activa. Per algunes de bes seves gaienas disoo-
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surgencies encarregades d'evacuar les aigles que
circulen per l'interior del sistema carstic (Figura 1),

Algunes de les cavilals pertanyenis a aquesta
categoria son encara aclives pel gue fa a la seva fun-
clonalitat hidrologica, | s veusn recorregudes avui en
dia per petiis corrents subterranis perennes. No obs-
tant aixd, la majoria de les vegadas aquasts aparalls
endocarstics han esdevingut desconnectats de |a cir-
culacid subterrania activa, com a consaqiéncia de
I'evolucid geomorfolbgica del sistema carstic, | han
sofert sovint una intensa evolucid morfolégica oco-
rreguda ja en un med| vadds (processos clastics, for-
macio d'espeleclemes...). Dins la classe espeleo-
gengtica qua ens ocupa, es distingiran.

Galeries de drenatge. Es tracla de coves constitui-
des per galeries rectilinies (Figura 3), na gaire rami-
ficades, amb abundants morfologies arrodonides de
dissolucid en regim freatic {cupules, elc). En algunes
ocasions discorren pel seu interior petils rius hipo-
geus, com passa a la Cova de les Rodes (Pollenga)
o ala Cova des Torrent de Cuber (Escorca). En allres
casos son aparells no funcionals —com la Cova des
Mirador (Escorca), la Cova de Canet (Esporles) o la
Cova de Cal Pesso (Pollenga)— que donen comple
de la complexa i dilatada histéria geomorfologica dals
relleus de la Serra de Tramuntana.

Coves laberintigues. Aguest tipus de cavitat, gene-
ralment de dimensions reduides, esta integrat per pe-
tits fragments inaclius de xarxes laberintiques de
conductes, excavats en altra tamps dins la zona inun-
dada del massis carstic. La Cova de Son Burguet
(Puigpunyent) | la Cova d'en Tocahores (Pelra) en
son exemples ben representatius.

Tant en la present tipologia com en I'antarnior,
I'arigen freatic de I'excavacid dels buits primigenis es
del ol evident, malgrat I'ulterior evolucid vadosa ex-
perimentada per les cavitats en qlestio. En ambdas
casos sembla tractar-se d'una génesi freatica poc
profunda, relacionada sovint amb la banda de flue-
tuacio del pla de les aigies sublerrénies, o zona epi-
freatica.

COVES LITORALS

Es aquesta una categoria maolt ben representada
en algunes de les arees carstiques de l'illa, en parti-
cular a la reqgié natural del Migjorn. Hi entren una in-
teressant gamma de coves l'origen i posterior evolu-
cid morfoldgica de les quals estan condicionals,
directament o indirecta, per la proximitat relativa de
la linia de costa. Diterenciarem les dues lipologies
segquents:

Coves de la zona de mescla costanera. Les nom-
broses formes endocarstiques existants en el Miocé
post-orogénic del Sud i del Llevant de Mallorca ofe-
reixen unes caracteristiques peculiars, que han eslal
objecte de bastant atencié des de finals del segle
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secondary (dissolution cavilies)— are soaked with
water permanently. It is the phreatic zone, or
saturalion zone, where the underground drainage is
arranged in a horizontal direction, lowards the springs
in charge of evacuating the waters that llow inside the
karstic system (Figure 1).

Some of the cavities that befong to this catagory
are still active with regard to their hydrelogical
functionality, and nowadays they are traversed by
perennial but little important subterranean streams,
However, most of the times these endokarstic
phenomena have become disconnected from active
undarground flowing, as a resull of the geo-
marphological evalution of the karstic system, and
they have aften undergone an intense morphological
evolution already taken place in a vadose
environment {breakdown processas, speleothem
formation...). Within the spelecgenatic category that
we are dealing with, we can distinguish:

Drainage conduit-caves. They are caves formed by
rechilinear passages (Figure 3), not very ramified, with
abundant rounded solutional features characteristic
of the phreatic zone (cupolas, etc). Sometimes,
subtarranean streams flow inside, as it ocours in
Cova de les Aodes (Follenga) or in Cova des Torrent
de Cuber (Escorca). In other cases they are non
functional features —such as Cova des Mirador
(Escorca), Cova de Canet {Esporias) or Cova de Cal
Fesso (Pollenga)— that reveal the complex and
extensive geomorphological history of the raliefs in
the Serra de Tramuntana area.

Network caves. This kind of cavity, generally of
reduced dimansions, is integrated by small inactive
fragments of labyrinthine conduil networks excavated
in the past inside the flooded part of the karstic
massif. Cova de Son Burguet (Puigpunyent) and
Cova d'en Tocahores (Petra) are vary reprasanialive
examples.

Both in the present and former typology, the
phreatic origin of the initial volds excavation is
absolutely evident, in spite of the later vadose
avolution experienced by these cavilies. Both cases
seem lo deal with a shallow phreatic genesis, often
ralated to thae flucliuation zone of the underground
watar-tabla, or apiphraalic zons.

LITTORAL CAVES

This is a wall-reprasented category in some of
the karstic areas of the island, particularly in the
natural region of Migjorn. We can include an
interesting range of caves whose origin and later
morphological evelution are conditicned, directly or
indirectly, by the relative nearness to the coast line.
We will differentiate the two following typologies:

Coastal mixing-zone caves. The numerous
endokarstic forms existing in the post-orogenic
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Figura 4: Topografia d'una cova tipica del carst litoral que configu-
ra al Migjern de Mallorca. Cal destacar la gran rellevian-
cia dels processos cléstics, aixi com la preséncia de pe-
tits llacs d'aigles salobres an correspondéncia amb
lactual nivell de la mar (Cova des Ponl, Manacor, segons
TRIAS & MIR, 1977).

Figure 4:

Topographical survey of a typical cave from the littoral
karst that constitutes the Migjorn area of Mallerca. The
greal relevance of breakdown procasses must be
emphasized, as well as the presence of small brackish
pools in accardance with the current sea leval (Cova des
Pont, Manacar, after TRIAS & MIR, 1877).
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passat, tal i com ja s'ha esmentat a I'aparlal intro-
ductari.

Recentment s'ha suggerit un model genatic per
a aquestes cavitats (GINES & GINES, 1992) que con-
templa la formacio d'uns buits inicials, generats per
dissolucid en la zona fredtica litoral. Ara per ara esta
ben documentat I'actiu paper geogquimic dels am-
hients frealics coslaners en roques carbonatades,
amhb les conseguents repercussions espeleogengti-
ques i geomarfoligiques que es deriven dels proces-
sos de mescla entre aigies continentals dolces i ai-
gles marines (BACK el al., 1984).

Aqueixes cavitats primigénies han experimenlal
durant el Pleistocé successius esfondraments de les
parets i les voltes (Figura 4), els quals s'alternan i co-
existeixen al llarg del temps amhb intenses fases d'as-
talagmititzacio. La gran rellevancia que prasentan els
processos clastics condiciona gairebé totalment |'a-
parenga actual d'aquest tipus de coves, essent tam-
bé responsable de la seva obertura a 'exterior mit-
jangant enfonsades de vegades bastant vistoses.
L'evolucid més recent d'aquestes cavernas no ha es-
tat aliena a les oscil-lacions glacio-eustatiques de |a
Mediterrania, albergant reompliments molt especifics
{espelectemes lrealics, bretxes ossiferes...) de gran
valor espeleocronologic | paleoclimatic; aixi mateix,
el nivaell actual de la mar determina la preséncia de
llacs subterranis d'aigues salobroses (Foto 4), la su-
perficie dels quals acusa la influgncia de fluctuacions
Menars com ara les mareas.

Les localitats més il-lustratives de la tipologia
descrita es localitzen a les rodalies de Portocristo, en
indrets com Can Frasguet on es conten fins a 14 co-
ves importants —Coves del Pirata, Cova des
Pont...— enuna extensid detan sols 1 km® (TRIAS
& MIR, 1977). Perd, sense dubte, I'exemple para-
digmaétic esla represental per les Coves del Drac, fa-
mosa cova luristica del lerme de Manacor que comp-
la endemes amb una exlensa lileralura espeleclogica
que en fa referéncia (vegeu GINES & GINES, 1992).
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Miocene imestones of the South and East of Mallorca
(Migjorn area) offer some peculiar characterisiics,
which have been the object of a considerable
attention from the end of the last century, as it has
afready been mentioned in the intraductory saction.

Recantly, a genetic model for these cavifies has
been suggestad (GINES & GINES, 1992) that deals
with the formation of some inilial voids, generated by
dissolution in the littoral phrealic zone. At present, the
active geochemical role of the coastal phreatic
environments on carbonated rocks is well-
documented, with the consequent speleogenatic and
geaomorphological repercussions that derive from
mixing processes between fresh continental walers
and sea walers (BACK et al., 1984),

Thase primitive cavities have undergona, during
Plaistocene limes, successive wall and ceiling
collapses (Figure 4), which alternate and co-exist
throughout time wilh intense stalagmitization phases.
The greal imporlance altained by breakdown
processes condifions practically all the present
aspect of this kind of caves, being also responsible for
their opening to the exterior through collapse
entrances that are quite conspicuous in some cases.
The most recent evolution of these caverns has been
affected by the glacio-eustatic oscillations of the
Mediterranean, lodging frequently vary specific
infillings (phreatic speleothems, ossiferous
breccias...) of a great spelecchronological and
paleoclimatic value; besides, the current sea lavel

Folo 4

Un dels nombrosos lacs d'awgios salobroses exsients
an les Coves dal Drac (Manacor), la preséncia dels guals
esta controdada pel nivell mari actual. Es podan observar
alguns exemplars despeleotemnes fredtios corresponents
a paleanivells de la mar Medilerrania.

Fhaia «:

e of (he nemerous brackish poods that exist in Coves
del Drac (Manacor). whose presence is conlrolled by the
prasent sea laval, Soma phreatic spalectham examples
it b absorved which corregpond fo Madiferranaan sea
palecievels.

delermines the presence of underground brackish
pools (Photo 4), whose surface reveals the influence
of minor fluctuations such as tides.

The most illustrative localions of the described
typology are found in the oulskirls of Portocristo, in
places like Can Frasquet where untif 14 importan!
caves can be counted —Coves del Pirata, Cova das
Pont...— in an extension af only 1 km2.(TRIAS &
MIR, 1877). But, no doubt, the paradigmatic example
is represented by Coves del Drac, a famous touristic
show-cave in the municipality of Manacor which has,



Coves carstico-marines. En un medi insular com &l
nostre son baslant abundants les cavilals sublerra-
nies gue tenan l'acces a les proximitals de la linia de
costa. En moltes ocasions es lracta d'aulentiques co-
ves de génesi marina excavades per l'accio erosiva,
majoritariament mecanica, lligada a la dinamica lito-
ral de les aigles marines. Aquests fenomens no ofe-
reixen en si un excessiu interes en relacio a la finali-
tat d'aquest treball, ja que son formes del tot alienes
als processos de carstificacid.

Mo obstant alxd, hi ha una categoria de cavitats
—molt ben representades a Mallorca— de génesien
bona part marina i que a meés mostren un elevat in-
terés geomorfolagic. Es el gue MONTORIOL-POUS
(1971) anomena caplures carstico-marines, les guals
consisteixen en cavernes d'un clar origen carstic
afectades en major o menor grau pels processos
d'erosid costanera. Unes vegades son simplement
coves carstiques amb 'orifici d'accés oberl gracies a
l'actuacio de la dinamica litoral, com és &l cas de la
Cova de na Barxa (Capdepera) o de la Cova de Cala
Faleo (Manacor). En altres ocasions ans trobam da-
vant aparalls endocarstics gairebe desmantallats del
tot per I'evolucio morfologica de la linia de costa (Fo-
to 5); I'espactacular arc de la Cova Marina des Pont
(Manacor) 88 un excel-lent exemple d'aquesta ca-
suistica. Dins les cavitats que reunegixen les caracte-
ristiqgues descrites sovintegen els dipbsits sedimen-
taris, de gran valor espeleccronoldgic, on s'intercalen
gomplexes seqiéncies d'espelectemes juntament
amb bretxes ossiferes | sediments diversos d'origen
mari.

Folo 5:

La Cova Maring des Poni (Menacor) @5 un cas bon clar
de cova carstica galrebd totalment desmanteliada pels
processos d'orosio Costanara

Fhoto 5:

Cowva Marina des Pont (Manacaor) is a clear case of karsho
cave almost lotally dismantied by processes of coastal
Erosni

Conclusio: distribucio
geografica de les categories
espeleogenetiques

Amb la finalitat de sintetitzar al maxim el contin-

gut d'aguestes pagines, s'han conleccional sengles
grafics (Taula |; Figura 1), els quals donen comple de

moreover, an extensive speleological literature
devoted to il (see GINES & GINES, 1992).

Marine-karstic caves. Inaninsular environman! 45
ours, there is an abundance of undarground cavities
that have their entrances fo the proximities of the
coast lina. Vary often, they are genuine marine caves
excavated by erosive action, mostly mechanical,
related to the littoral dynamic of sea walters. These
phenomena do not offer too much interest with regard
to the aim of this work, since they are forms that do
not take any part in karstification processes.

Haowever, there is a category of cavities —wvery
well-represented in Mallorca—  whose genesis is
partially marine and that show a significant
geomorphological interest. It is what MONTORIOL-
POUS {1871) calls karstic-marnine captures, which
consist of cavarns that are clearly karstic in origin bul
affecied to a certain extent by coasfal erosive
processas. Sometimes, they are simply karstic caves
with their entrances opened thanks ta the littaral
dynamic action, such as the case of Cova de na Barxa
(Capdepera) or Cova de Cala Faled (Manacor). Other
times, we encounter endokarstic forms practically
dismantled by the morphological evolution of the
coast line (Photo 5); the spectacufar arch of Cova
Marina des Ponl {Manacor) is an excellent example
of this casuistry. Sedimenlary deposils of a great
speleochronological value are frequent inside the
cavilies that assembla the describad charactarstics,
whare complex speleothem seguances are
intercalated together with ossiferous breccia and
various sediments marine in arigin.

Conclusion:
geographical distribution of
speleogenetic categories

With the purpose of synthasizing the contant of
thesae pages to the utmosl, several diagrams have
been prepared (Table I; Figure 1), which assemble
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les grans categories espeleogenatiques proposades
aixi com de les diferenis tipologies de cavitats gque les
integren.

S'ha aprofitat la Taula | per incloure-hi una valo-
racio relativa sobre el grau de representacio dels dis-
tints tipus de fenémens endocarstics a les principals
regions carstigues de l'illa. En aquest sentit, s'ex-
pressa per a cada tipus de cavitat la seva abundan-
cia significativa o tan sols la preséncia ocasional;
convé consignar que, en elaborar I'esmentada taula,
quan una determinada tipologia és francament rara
dins una area geografica concrela ha estat conside-
rada com a no present en ella.

Les cawvitals carstiques de V'llla de Mallorca
Mallorca island karstic caeilies

Coves hiloraks
Lidfowal caves

Coved freanaues
Pwearic caves

Cavers selizachen.
a L 2 vadores

WVadoseriocatod Caves

Figura 6:  Distribucit de les cavitats carstiquas del conjunt da l'illa
enire les qualre grans calogones espeleogoniiques que
&'han distingit en el text,

Figure & Distribution of karstic cavities of the whole island among
the tour speleageneatic categorias that have been
distinguizhed in the lexl.

Pel que fa a les dimensions del milenar de coves
i avencs coneguts ara per ara, aquestas poden esser
gualificades de modestes: tan sols unes quantes co-
ves superen el quildmetre de desenvolupameant ho-
ritzontal, i la profunditat maxima que assoleixen les
cavilals supera de molt poc els 300 metres de desnivell.

Per acabar aquest treball, exposarem algunes
consideracions sobre la distribucié espacial de les ca-
tegories espelecgengtiques distingides en el text. Les
dades que s'expressaran es refereixen a una pobla-
cit de tres-centes coves | avencs, gue es consideren
representatius tant de les caracleristiqgues morfologi-
ques de les cavitats mallorgquines, com de |la seva
abundancia relativa respecie a la globalital dels feno-
mens subterranis da l'illa.

La Figura 5 palesa el predomini, a nivell del con-
junt de Mallorca, de la categoria que hem denominal
avencs vadosos. Aquesta classe suposa de fat gai-
rebé el 50 % de les localitats estudiades, repartint-sa
la resta de manera bastant equilibrada enire las altres
tres calegories proposades.

La situacid és prou diferent si observam per se-
parat les formes hipogees de les principals regions
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the speleogenetic categories proposed as well as the
different tvpologies of cavities that compose them.

We have made use of Table | in order to include
a relalive assessment on the representation degree
of the different kinds of endokarstic phenomena in
main karstic regions of the island. In this sense, its
significant abundance ar just the occasional presence
have been pointed out for sach type of cavily; it is
conveniant to state that, on elaborating the mentioned
table, when a particular typology is clearly rare in &
specific geographical area it has been considared as
non existent.

With regard to the dimensions of the more than a
thousand of caves and shafts known up till naw, these
can be raled as modest: just a few caves exceed a
kilometre of horizontal extension, and the maximum
dapth that the cavities altain exceeds just over 300
meires,

To complete this work, we will bring forward
soma considerations on the spatial distribution of the
spelecgenetic categorias distinguished in the lext.
The data that will ba maniioned refer o a population
of three hundred caves and shafis, which are
considered representative of both the morphological
characteristics of Majorcan cavities and of their
relative abundance with regard lo the totality of the
underground phenomena in the island.

Figure 5 shows the prevalence. on the whole of
Mallorea, of the category that we have called vadose
shafts. This class involves in fact practically 50 % of
the studied localities, the res! are spread quite evenly
among the three other proposed calegories.

The sftuation is quite different if we observe
separately the subterranean morphologias of tha
main karstic regions of the island {Figure G). While tha
cavities in Serres de Lievant are distributed with
relalive homogeneity among the speleogenetic
groups laken into consideration, in Serra de
Tramuntana a vas! majority of vadose shafts can be
observad followed al a certain distance by the
categories thal assemble both the vadose-located
caves and the phrealic caves. However, the karstic
zone of Migjorn presents a complelely different
endokarst, characterized by the almaost lolal
predominance of the category that we have
distinguished under the name of litftoral caves.



Figura B:

Diztribucid de les calegories espelecgenéligues propo-
sades, dins les tres principals regions carstiques da Ma-
orea. =
Figure &

Distribution of the proposed speleagenalic catagories. in
the threa main karsiic regions of Mallorea
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carstiquas de l'illa (Figura 6). Menlre les cavilals de
les Serres de Llevant es distribueixen amb relaliva
homogeneitat entre els grans grups espelaogenetics
considerats, a la Serra de Tramuntana es constata un
aclaparadora majoria d'avencs vadosos seguits, a
bastant distancia, de les categaries que agrupen tant
les coves situades en la zona vadosa com les coves
fredtigues. La zona carstica del Migjorn presenia en
canvi un endocarst radicalment distint, caracteritzat
pel predomini quasi total de la categoria que hem dis-
lingit sola el terme de coves litorals.

Agraiment

Aquest treball forma part del projacte d'investi-
gacid de la DGICYT nimaero PB24-1175.
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