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LES FORMES EXOCARSTIQUES
DE L’ILLA DE MALLORCA

THE EXOKARSTIC LANDFORMS
OF MALLORCA ISLAND

Angel GINES ' 2 & Joaquin GINES ' 3

Resum

Les morfologies exocarstiques estan molt ben representades en I'illa de Mallorca a
causa de la dominancia d’afloraments de roques calcaries. Son remarcables per la seva ex-
tensi¢ i diversitat morfologica diferents tipologies de lapiaz, les quals es desenvolupen so-
bre amplies extensions de terreny on arriben a formar, en ocasions, camps de lapiaz gai-
rebé intransitables. Les dolines no s6n massa abundants, pero algunes grans depressions
carstiques destaquen en el modelat de determinades arees. Cal destacar la preséncia de
notables canyons carstics que solquen el sector septentrional de la Serra de Tramuntana,
aixi com la plataforma costanera de la regi¢ del Migjorn. Sense cap dubte, les morfologies
exocarstiques constitueixen per la seva espectacularitat i varietat un dels principals com-
ponents del paisatge mallorqui.

Abstract

Exokarstic features are well-represented all through the island of Mallorca due to the
dominance of limestone outcrops. Different types of karren are remarkable for their
extension and morphological diversity, and they are present over wide terrains where karren
spikes form almost impassable karrenfields. Dolines are not very abundant, but some huge
karstic depressions stand out in the modelling of some areas. Spectacular karstic gorges
furrow both the northern sector of Serra de Tramuntana and the coastal platform of Migjorn
region. Exokarstic features are undoubtedly one of the main components of the Majorcan
landscape.

Introduccio

L’illa de Mallorca, aixi com les seves petites illes
veines de sa Dragonerai el subarxipélag de Cabrera,
es caracteritza per una geomorfologia carstica diver-
sificada i abundant. Les formes carstiques, tant sub-
terranies com superficials, constitueixen sens dubte
un dels aspectes més caracteristics de tot el conjunt
geografic mallorqui.

En particular, el paisatge d’extensos sectors de
Mallorca, especialment a la Serra de Tramuntana,

1 Grup Espeleologic EST. Palma de Mallorca.

2 Museu Balear de Ciéncies Naturals. Ctra Palma - Port de Séller
km 30. E-07100 Sdller (Mallorca).

3 Departament de Ciencies de la Terra. Universitat de les llles Ba-
lears. Ctra de Valldemossa km 7,5. E-07071 Palma de Mallorca.

Introduction

The island of Mallorca together with its small
surrounding isles of Sa Dragonera and the
subarchipelago of Cabrera, are characterized by a
diversified and abundant karstic geomorphology. The
karstic features, both the subterranean and the
superficial ones, certainly constitute one of the most
characteristic aspects of the Majorcan geographical
context.

In particular, the landscape of extensive areas of
Mallorca, especially in Serra de Tramuntana,
constitutes an exceptional range of exokarstic
morphologies (Figure 1). In consequence, since the
last century there have been plenty of bibliographical
references that stress the relevance of karstic
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Les primeres referéncies geoldgiques sobre la
importancia del lapiaz a la Serra de Tramuntana co-
rresponen a LOZANO (1884), qui atribueix els camps
de lapiaz dels voltants de Lluc als processos de dis-
solucié de la roca causats per les aigtes de pluja.
Tant MARTEL (1903) com, més tard, WINKLER
(1926) ja empren respectivament a les seves publi-
cacions sobre el carst mallorqui els termes lapiaz i
karren, que amb el temps serien adoptats en la bi-
bliografia internacional per designar especificament
aquestes morfologies. Encara que el predomini de les
morfologies de lapiaz és molt apreciable als sectors
septentrionals de la Serra, quasi tots els afloraments
calcaris de I'illa mostren conjunts especifics de for-
mes de lapiaz, com ocorre al Migjorn de Mallorca (Fo-
to 4) i a les zones costaneres.

Durant els darrers anys s’han publicat varies no-
tes en les quals apareixen resumides les principals
caracteristiques del lapiaz mallorqui (GINES et al.,
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Figura2: a: representacio grafica on es pot apreciar la relaci6 en-
tre altitud i profunditat d’estries de lapiaz (rillenkarren) a
11 localitats de la Serra de Tramuntana.
b: representacio grafica on es pot apreciar la relaci6 en-
tre altitud i longituds maximes d'estries de lapiaz (rillen-
karren) a 33 localitats de la Serra de Tramuntana.

Figure 2:  a: plot showing the relationship between altitude and
rillenkarren depth in 11 localities from Serra de
Tramuntana.

b: plot showing the relationship between altitude and
maximum rillenkarren length in 33 localities from Serra
de Tramuntana.

The mechanisms involved in the karren formation
through dissolution are quite complex and, under
natural conditions, they interfere with each other. The
main ones are: direct impact of rainfall, flow of water
collected in sharp grooves on the rock, laminar or
turbulent flow of water films, stagnation of waters over
the rock, water sticking as a very thin layer to the rock
surface, and soil water that slowly contacts the rock
interface during infiltration.

The first geological references about the
importance of karren landforms from Serra de
Tramuntana are those by LOZANO (1884) who
ascribed the karrenfields surrounding the Sanctuary
of Lluc to dissolution processes caused by rainfall.
Not only MARTEL (1903) but also WINKLER (1926)
already used in their publications on Majorcan karst
the terms lapiaz and karren respectively, which have
been afterwards adopted by the international
bibliography to specifically designate these features.
Despite the predominance of karren features being
really obvious in the northern areas of the Serra,
almost every limestone outcrop from Mallorca
presents its specific karren forms, as it occurs in the
Migjorn (Photo 4) and coastal areas of the island.

During recent years some notes have been
published in which the main characteristics of the
Majorcan karren are resumed (GINES et al., 1979;
GINES & GINES, 1989). Morphometrical studies on
the most simple typologies have also been initiated
(BORDOY & GINES, 1990; GINES, 1990a; GINES &
GINES, 1991) (Figure 2). On the other hand, great
progress has been achieved in clarifying the
terminology and description of the most common
karren types from Mallorca and Cabrera (BAR et al.,
1986; GINES, 1990a, 1993).

The karrenfields of
Serra de Tramuntana

Under definite topographical conditions the
karren features reach to cover large extensions of
limestones lacking a soil covering, which are
designated as karrenfields (in German, karrenfeld).
Therefore, these assemblages happen to be
important absorptional exokarstic macroforms that
can occupy up to several square kilometers. If the
karrenfield evolution takes place for long, the
dissolution progress gives rise to almost impassable
terrains, interrupted by sharp crests and spectacular
rock pinnacles recalling some tropical karren
morphologies (MENSCHING, 1955; BOGLI,1976).
Such strong and complex topography, which also
includes dolines in its interior, has been mapped by
GINES (1990b) in Sa Mitjania area (Escorca).

The most impressive karrenfields are located in
Serra de Tramuntana mountains, on the NW slope of
the northern sector and always at moderate heights.
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municipals de Fornalutx, Escorca i Pollenca). Per da-
munt de 900 metres d’altitud els principals camps de
lapiaz es troben al massis del Massanella i al Puig Ma-
jor (Escorca). A la periféria de la Serra, en un context
bioclimatic més xéric, els millors camps de lapiaz co-
rresponen a les muntanyes costaneres de Pollenca.

La distribucié de les morfologies de lapiaz al llarg
dels gradients topografics de la Serra de Tramunta-
na, entre 0 i 1400 metres s.n.m., posa de manifest
una clara zonacio altitudinal que ha estat documen-
tada a GINES et al. (1979), GINES & GINES (1989),
GINES (1990a) i GINES & GINES (1991).

Als extrems de la serralada, entre 01200 metres
d’altitud predominen els pouets (rainpits) i les super-
ficies aspres, mentre que les estries de lapiaz (rillen-
karren) son rares. Entre 200 i 700 metres abunden les
piramides de lapiaz (spitzkarren), els vessants de les
quals estan esculpits per canals amb escalons (rin-
nenkarren i trittkarren) i per nombroses estries verti-
cals fines (rillenkarren). A partir dels 800 m s.n.m. les
estries de lapiaz es van extingint per esser substitui-
des per canaletes (decantation flutes) més amples i
sinuoses, al mateix temps que predominen el lapiaz
de diaclasis (kluftkarren) i les superficies llises amb
ondulacions que semblen ripples. Segons GINES
(1990), la zonacié del lapiaz és consequéncia de la
geografia de la serralada: relativament simetrica en
direccié SW-NE i amb gradients térmics i pluviomeé-
trics que quasi se superposen a les corbes de nivell.

Les dolines

Les dolines sén fendomens carstics frequents a
alguns sectors septentrionals de la Serra de Tra-
muntana, encara que participen molt menys que els
camps de lapiaz en la configuracié del paisatge. A la
resta de Mallorca la seva presencia és tan sols oca-
sional, o fins i tot rara (GINES & GINES, 1989). Basi-
cament es tracta de depressions o clotades de varis
metres de diametre com a minim.

Les principals agrupacions de dolines es localit-
zen a les arees intensament carstificades del terme
municipal d’Escorca (GINES et al., 1989). Desta-
quen, entre les dolines més representatives, les de la
Muntanya de Moncaire, les de Bini Petit, es Clots Car-
bons, sa Mitjania, les dolines des Castellots (ses Pa-
rades i es Clots Balladors), el conjunt de la Terra de
ses Olles (a les immediacions de Lluc) i les dolines de
Femenia i Mortitx. Les altituds en qué es troben ubi-
cades, juntament amb els impressionants camps de
lapiaz que les rodegen, estan compreses preferent-
ment entre 300 i 600 metres s.n.m. 7

Tal vegada com a conseqténcia de ’lhomoge-
neitat del seu entorn climatic i topografic, aquestes
depressions carstiques mostren unes caracteristi-
ques geomorfoldgiques bastant semblants (GINES &
GINES, 1989; GINES, 1990b). Sén dolines de fons

predominant, whereas the rillenkarren features are
scarce. Between 200 and 700 meters a.s.l. great
spitzkarren, whose slopes are modelled by
rinnenkarren and trittkarren as well as by plenty of
thin vertical rillenkarren, are abundant. From 800
meters a.s.l. up therillenkarren are replaced by wider
and meandering decantation flutes; at the same time
that kluftkarren and some characteristical smooth
surfaces with undulations resembling ripples become
predominant. According to GINES (1990), the karren
zonation is caused by the geography of the mountain
range: relatively symmetrical in SW-NE direction and
with thermic and pluviometrical gradients that are
nearly overimposed to the contour lines.

The dolines

Dolines are common karstic phenomena in a few
northern zones of Serra de Tramuntana, although
they are less prominent in the landscape settings than
karrenfields are. In the rest of Mallorca their presence
is occasional or even rare (GINES & GINES, 1989).
Basically, they are surface depressions or hollows of
at least several meters in diameter.

Main dolines assemblages are located in those
intensively karstified areas from Escorca district
(GINES et al., 1989). Among the most representative
dolines the following are remarkable: those from
Muntanya de Moncaire, Bini Petit ones, Es Clots
Carbons, the dolines of Sa Mitjania, those of Es
Castellots (Ses Parades and Es Clots Balladors), the
Terra de ses Olles assemblage (nearby Lluc) and the
ones of Femenia and Mortitx. The altitudes at which
they occur, together with the karrenfields surrounding
them, cover from 300 to 600 meters a.s.l.

Perhaps due to the homogeneity of their climatic
and topographical environment, such karstic
depressions show rather similar geomorphological
characteristics (GINES & GINES, 1989; GINES,
1990b). These dolines present a rather flat floor
although many swallets can be found in the deepest
places. They show a typical bowl-like shape whose
rocky edges slope between 5° and 30°; their bottom
is occupied by a silty soil where an interesting plant
community, dominated by heather (Erica arborea),
may become stablished (GINES et al., 1989). They
are medium sized depressions characterized by oval
or subcircular perimeter that can cover areas from
2,000 to 15,000 square meters, thus corresponding to
major axis lengths between 20 and 150 meters
(Photo 5). '

In the Pollenga mountains dolines are very
irregular in size, morphology and altitudinal
distribution. Vegetation also indicates a more arid
climatic context, as can be seen in the doline
assemblages of La Malé and Coves Blanques.
Apparently, they are young formations, barely
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Atenent a les investigacions més recents, cap de
les grans depressions carstiques de la muntanya ma-
llorquina es pot considerar rigorosament un polje.
GINES & GINES (1989) afirmen que les grans de-
pressions carstiques estan ben representades al sec-
tor septentrional de la Serra, entre la vall de Sollerila
peninsula de Formentor. Les seves dimensions rara-
ment superen el quilometre i mig de longitud maxima,
mentre que la seva morfologia es mostra condiciona-
da, en la majoria dels casos, per les directrius es-
tructurals dominants a la serralada.

Foto 6:

Vista general de la Coma de Son Torrella (Escorca), a les
rodalies del Puig Major. Es tracta d’'una gran depressio
carstica completament tancada, en les voreres de la qual
s’han explorat diversos avencs i coves.

Photo 6:

Panoramic view of Coma de Son Torrella (Escorca)
nearby the Puig Major. It is a karstic depression, entirely
closed, in which edges several caves and shafts have
been explored.

Entre les depressions carstiques més destaca-
bles cal citar la Coma de Son Torrella (Escorca), que
esta connectada hidrologicament amb la Font des
Verger, i en la qual el seu fons pla, que amida 1.500 m
de llarg per 250 m d’ample (Foto 6), apareix encaixat
entre voreres escarpades que contenen profundes
cavitats (GINES & GINES, 1991). Altres depressions
carstiques formen amplies zones planes, no excessi-
vament deprimides, en el fons de les quals s’ubiquen
grans avencs i engolidors impenetrables. Aquest és
el cas del Pla de les Basses (Pollenca) i la Coma de
Mortitx (Escorca), descrites respectivament per DAR-
DER (1930) i GINES & GINES (1972). Fora de la
Serra de Tramuntana cal mencionar la depressio
carstica de ses Comes de Son Granada (Llucmajor),
descrita per ROSSELLO-VERGER (1964) en el seu
treball monografic sobre les comarques meridionals
de Mallorca.

També algunes valls espaioses, actualment cap-
turades per la profunditzacié del ja¢ d’'importants to-
rrents, podrien estar relacionades geneticament amb
antigues depressions carstiques similars als poljes.
Endemés de les valls altes de Cuber i Almallutx (Es-
corca), els principals exemples d’aquestes depres-
sions carstiques obertes sén la Vall d’en Marc (Po-
llenca), el Clot d’Almadra (Alard), la Vall d’Orient
(Bunyola) i el Clot d’Albarca (Escorca). Una interpre-
tacio morfogeneética del Clot d’Albarca (Foto 7) i de
les morfologies carstiques del seu entorn es pot con-
sultar a les recents publicacions de BAR et al. (1986)
i GINES & GINES (1991).

Miocene; a notable example being the interesting
doline where the Cova des Xots entrance is located
(in Can Frasquet, Manacor).

The great karstic depressions

The scarce available bibliography on the
geomorphology of Serra de Tramuntana includes
conflicting references in relation to the presence of
poljes along the main Majorcan range. According to

MENSCHING (1955) the wide concave forms, mainly
poljes, are the predominant karstic phenomena in the
Serra. Other sporadic reports mention poljes in
diverse specific localities but without any precise
information concerning size or morphology. However,
BAR et al. (1986) and GINES & GINES (1989, 1991)
avoid using such term and denominate them as
karstbecken and large karstic depressions
respectively.

According to the most recent researches, none of
the large karstic depressions of the Majorcan
mountains can be rigorously considered as a polje.
GINES & GINES (1989) state that large karstic
depressions are well-represented on the northern
sector of the Serra, between the Sdller valley and the
Formentor peninsula. Their dimensions rarely exceed
one kilometer and a half in maximum lenght while
their morphology is, in most cases, conditioned by the
structural directions which are dominant in the
mountain range.

Among the most remarkable karstic depressions
it should be mentioned the Coma de Son Torrella
valley (Escorca), hydrologically connected to the Font
des Verger spring, and whose plain bottom, 1,500 m
long by 250 m wide (Photo 6), appears fitted between
steep slopes containing deep cavities (GINES &
GINES, 1991). Other karstic depressions cover
extensive flat floored areas, usually not excessively
deep, at the bottom of which huge shafts and
impassable swallow holes have been hollowed out.
This occurs in Pla de les Basses (Pollenca) and
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