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FAUNA CAVERNICOLA DE MALLORCA
CAVERNICOLOUS FAUNA OF MALLORCA

Guillem X. PONS ', Damia JAUME: & Jaume DAMIANS 3

Resum

E= realitza una sinles| dels coneixements assolits sobre |a fauna hipogea de Mallerca,
I'arxipélag de Cabrera i l'illa de sa Dragonera, des de |a visita d'Emil G. Racovitza fins als
nosires dies. Es descriuen els dilerenls ambienls ocupats per aquesta fauna i as presanta
un Inventari exhaustiu de les especies, aixi com un llistat de la bibliografia més rellevant sn-

bre la binespelealogia Balear.

Abstract

A review of the hypogean fauna of Mallorca and its islets Is prasantad. Tha pioneearing
work of Emil G, Racovitza in the caves of Mallerca and the range of differant hypoegean
anvironments on the Island are described. An annaoltated checklist and a brief
biogeographical analysis of the fauna are presgnted.

Mallorca i la bioespeleologia

La bioespeleclogia, o ciencia que estudia la vida
al medi hipogeu, deu el seu reconeixement com a ve-
ritable disciplina cientifica a la figura del romanes
Emil G. Racovitza (1868-1247) (Figura 1), i tambe en
part a les cavernes mallorquines.

En Racovitza fou un bidleg mari d'anomeanada
durant ¢l primer terg de segle, qui desenvolupa gran
part de la seva tasca cientifica al laboratori ocea-
nografic de Banyuls de la Marenda (Vallespir-
Franca). Es tracta d'un explorador incansable, alho-
ra que d'un cientific dotat de gran capacitat
d'organitzacid. Aixi va poder compaginar la recerca
amb importants carrecs direclius, tant al seu labora-
tori com a d'altres instilucions académigues france-
ses i romaneses. A mas, i tal valla el meés important
de cara a l'orientacio que prendria la seva carrera, en
Racovitza era un aventurer nat.

Als 29 anys, seguint una tradicio fortament arre-
lada entre els naturalistes decimonénics, es va am-
barcar en una expedicio cientifica transoceanica, que

1 Instiut &' Esludis Avangats de les llles Balears (CSIC), Ctra, Vall-
demossa km 7.6, 07071, Palma da Mallorca.

2 Dept. of Zoology, The Natural History Museum, Cromwell Road,
Londaon SW7 SBD.

3 Grup Espelealdgic Est, Palma de Mallarca.

Mallorca and biospeleology

Biospeleology, the study of the hypogean life,
owes fts origin as a modern scientific discipling to the
pioneering work of the Rumanian zoologist Emil G.
Racovitza (1868-1347) (Figure 1), who began his
researches in the caves of Mallorea.

Racovitza was a reputed marineg biologist who
spend the greater pari of his scientific career at the
marina laboratory in Banyuls-sur-Mer (Vallespir,
France). A tiraless explorer and researcher, he also
possessed a greal talent for arganization. This quality
was demonstrated by the diversily of science themes
he addressed during his career, at the same tima as
occupying important managerial positions both in his
laboratory and in other academic institutions in
France and Romania. However one the most power
influences on the direction of his researches was
Racovilza's nalure: he was a born adventurer,

Al the age of 239, following a deeply rooted
tradition of XIXth naturalists, he embarked on a
3-year sciantific expedilion lo Antarctic waters. The
ship (the «Belgicas») was piloted by a young
Norwegian, Aoald Amundsen, destined o become
the most famous Antarctic explorer, although this did
not save the expedition from an unexpectad
overwintering among the ice floes. One remarkable
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el portaria per aigies antartiques durant 3 llargs anys.
El vaixell fou pilotat pel qui arribaria a esser el mas fa-
mas explorador antartic, el norueg Roald Amundsen,
la gual cosa no va estalviar als expedicionaris una hi-
vernada inesperada entre els gels. Fruit d'aguest viat-
ge fou, entre d'altres, la seva molt anomenada me-
maria sobre la biclogia dels cetacis antartics (RACO-
VITZA, 1903).

Figura1: Emil G. Racovitza {1868-1947), [recollida a ORGHIDAN,
1970).

Figure 1: Emil G. Racovilza (1868-1947), (fram ORGHIDAN,
1570).

Ja establit a terres franceses, es va decantar de
la biologia marina als 36 anys, edat a la que inicia les
seves eixides espeleoldgiques. En aguest moment la
seva activitat exploratdria es torna frenética, arribant
a prospectar més de 1.400 cavernes de les vessants
francesa i ibérica dels Pirineus, Corsega, les Balears,
lugoslavia | Algéria, a més a meés d'allres indrels.

En Racovitza visita Mallorca 'estiu de 1904, en
el decurs d'una expedicio occeanografica. El seu ab-
jectiu era recollir materials biologics procedents de
dragals de la costa mallorquina. Els dies 16 a 20 de
julial, durant un recas en les tasques de dragalge, rea-
litza una visita a les Coves del Drac, a la costa de Ma-
nacar, Tal com ara d'esperar, no es va deixar em-
badalir per |a bellesa da les concrecions | llacs de la
gruta: feni portar un bot desmontable del seu vaixell,
es va endinsar per la cova, aprofitant 'ocasio per rea-
litzar una acurada prospeccio faunistica | una série
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fruit of this journay, among others, was his renowned
observations on the biology of the antarctic cetaceans
(RACOWVITZA, 1803),

Once established in France, Racovilza
abandoned marine biology at the age of 38, and
developed a passionate intarest in biospelaology. His
activity was almost frenzied: He explored mors than
1,400 caves on the French and Spanish slopes of the
Fyrenees, in Corsica, the Balearic [slands. the
Balcans and Algeria.

Racovilza visited Mallorea in 1804 in the course
of an oceanographic expedition {o collect biological
spacimeans from dredgings on the Balearic coast.
From the 16th to 20th of July he visited the Coves del
Drac in Manacor, an anchihaline cave which had
achieved international fame aller being explored by
the French spelfeciogist E.A. Marlel in 1888 and 1801.
Racovitza carried out an accurate faunistic survey as
well as same observations an water and air
temperatures. One result of this short visit was the
discovery, among other animals new to science, of a
blind and unpigmented aqualic crustacesn,
Typhlocirelana moraguesi, which he described
formally a year later (RACOVITZA, 1805) (Figura Z).
The morpho-physiclogical adaptations lo the
hypogean environment exhibited by this animal
impressed Racovitza so much thal, on returning to his
laboratory, he dedicated himself to a compilation and
analysis of all data currently available on cave-
dwelling animals. This task generated his famous
«Essal sur le problémes biospéologiquess»
(RACOVITZA, 1907a), a magisterial Ireatise in wich
he focused sharply on the main problems to be
invesligated in relation to cave life, and criticised
inaccuracies, misinterpretations and erroneous
theories pravailing in that field of the seientific
knowledga,

From that momen! onwards cave organisms
have attracted a multitude of naturalisis, especially on

Figura 2: Typhlocirolana moraguesi RACOVITZA, 1905, primera
espicie hipogea descoborta a Mallorea (lolo corlesia de
n'Angel GINES).

Figura 2: Typhlecirolana moraguesi FACOWVITEA, 18085, the lirst
hypagean animal discovarad on Mallorca (phote by
courtesy of Angol GINES)



d'observacions sobre la temperatura de |'aire i I'aigua
de la cavitat. Fruit d'ella fou el descobriment, entre
d'alires animals nous per a la ciéncia, d'un crustaci
aquatic cec | despigmentat del grup dels isdpodes,
que descriuria un any més tard amb el nom de Typhio-
cirolana moraguesi (RACOVITZA, 1905) (Figura 2).
Les transformacions morfo-fisiologiques que 'am-
bient subterrani havia imprés a aquest isdpode im-
pressionaren de tal forma a Racovilza que, un cop re-
tornat al seu laboratori, es va dedicar preferentment
a la recopilacio | analisi de tota la informacid dispani-
ble sobre els habitants de les coves. Fruit d'aguesta
tasca ingent fou el seu célebre «Essai sur les problé-
mes biospéologiques= (RACOVITZA, 1907a), on en-
foca de forma precisa els problemes a resoldre, a la
vegada que posa de manifest el cumul de tearies
erronies formulades fins a la data en aguest camp del
coneixemeant cientific.

De llavors enga la vida subterrania ha atret a
multitud de naturalistes, especialment a Mallorca,
que compta amb un escenari i un poblament hipogeu
ric | variat.

El medi hipogeu a Mallorca

Les llles Balears ofereixen unes condicions ido-
nies per a la investigacio bioespeleologica. A Mallor-
ca en concret, no hi ha afloraments de materials sili-
cics, volcanics o evaporitics d'importancia. En
contraposicio al que ocorre a altres indrets, el medi
hipogeu de Mallorca és el producte de la carstificacio
de la roca calcaria. No obstant, aixd no vol dir gue la
diversitat d'ambients resultants no sigui molt gran,
com veurem a continuacio.

Els terrenys calcaris ocupen bona part de Ma-
llorca, essent aproximadament 1.200 les coves co-
negudes. Sols les conques subsidents rebleries
d'al-luvions quaternaris al peu de la Serra de Tra-
muntana (Palma; Inca-Sa Pobla), o la de Campos,
semblen lliures de terrenys calcaris.

La major part de les coves mallorquinges son hi-
drologicament fossils. Els escassos sistemes actius
es localitzen a la Serra de Tramuntana. Fora
d'aguesta comarca, les coves son seques, o molt se-
gues. Aguest factor ambiental en general es consi-
dera negatiu per a la persisténcia de fauna lerrestre
genuinament hipogea. Tal volta resideixi aqui la cau-
sa de que la majoria dels troglobis coneguts fins ara
a Mallorca es concentrin en les coves de la Serra de
Tramuntana (Figura 3). No obstant, la baixa cota so-
bre el nivell de la mar a la que s situen les cavernes
del Pla, i les algades modestes de les Serres de Lle-
vant, poden explicar tambe aquest fet. En efecte,
moltes d'elles poden haver quedat anegades durant
les repetides elevacions del nivell mari esdevingudes
durant el Quaternari.

La deposicié de guano de rates-pinyades, sus-
tent d'una biota cavernicola molt peculiar, es troba

Mallorca, an isiand which harbours an unusually rich
hypogean biota.

The Majorcan hypogean
environment

The Balearic Islands offer a rich and varied
resource for biospeleological research. In Mallorca,
there are no siliceous, volcanic or evaporitic oulcrops
of importance. The hypogean enviranmenis on the
Island are thus mainly derived from the karstification
of calcareous rock. Nevertheless, this does not mean
that the diversity of habitats was low, as we will see
balow.

Limestone lerrains occupy a greal part of the
Island, and approximately 1,200 caves are already
known. Only the subsident basins at the foot of the
Serra de Tramuniana (Palma; Inca-Sa Pobla) which
are filled with Quaternary alluvial deposits, and the
Campos basin, seem free of limestone terrains.

The majority of the Majorcan caves are
hydrogeologically fossil. The few active systems are
located in Serra de Tramuntana. Culside this area,
caves are dry, or very dry. The lack of water
represents a severe consiraint for the persistence of
a lrue terrestrial hypogean fauna, and may be the
reason for the concentration of most of the Majorcan
troglobionts in the caverns of Serra de Tramuntana
(Figure 3). However, the low allitude of the Serres de
Llevant mouniains, as well as those of the Central and
Littoral plains could also explain this fact, since many

Henrolnrs jovodar
Trechopsis ferreresd
Duvalius balearicus
Retchria balearica

aocOeo0

Leptobytives palma

Figura3: Distribucid dels coledpters troglobis de Mallorca. Pra-
sents a les rones carstigues més elavades, |solinies;
250 m sobre el nivell da la mar.

Figure 3. Distribution of roglebitic beetles an MaNorca, Note their

prasence in caves ol the main mouniain ranges. Isolings:
250 m a.s.l,
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actualment en recessié a Mallorca. Es conseqiiéncia
del fort descens patit per les poblacions de rates-
pinyades cavernicoles (Rhinclophus ferrumeguinum,
Myotlis myotis, Miniopterus schreibersii) (ALCOVER
& MUNTANER, 1988), i a la llarga és d'esperar que
incideixi negalivamentl sobre el manteniment
d'aquesta hiola. Com a testimoni de |'esplendor as-
solit n Bpogues passades, es poden esmentar les
importants acumulacions de guano que encara res-
ten a algunes sales de les Coves del Drac (Manacor),
o Coves d'Artd (Capdepera), d'altra part avui total-
ment desprovistes de rates-pinyades. No obstant, co-
munilats guanobies ben esponeroses poden trobar-
s& encara a les sales de la Cova de sa Guitarreta
{Llucmajor), o a les de la Cova de Son Sant Marti (Al-
chdia), entre d'altres.

Les cavernes de la regid SE de I'llla son fre-
gilentment invaides per arrels de la vegelacio epigea
que hi crelx al damunt, L'extensid del fenomen és
conseqiéncia del tipus general de desenvolupament
de les cavitats d'aquesta comarca, situades a baixa
cota sobre el nivell de la mar, i on al sostre busca el
perfil d'equilibri mitjangant esfondramants, fins a si-
tuar-se a poca distancia de la superficie. La glestio
& certa rellevancia des de que a d'altres indrets del
Planeta s'han descobert animals cavernicoles res-
tringits a aquest habital tan peculiar. A Mallorca es té
constancia de 'existéncia de comunitats d'aguest ti-
pus, havent trobat RACOVITZA (1907a) | JEANNEL
& RACOVITZA (1807) un pugo (Homoptera) aparent-
ment troglobl | encara no descrit. Per altra parl, a la
Cova de sa Llumeta {Cabrera), s'ha descobert una
comunitat d'artropodes molt diversificada al voltant
dals feixos d'arrels que penjen del sotil a la part su-
perior de la cavitat, si bé aquesta no compta amb cap
representant genuinament hipogeu (obs. propies de
¥. Bellgs i dels autors).

Les coves, concepte totalment antropocéntric,
no sén més que les paris accessiblas als humans
d'una Amplia xarxa de crulls i fissures desenvolupa-
da al subsdl, Aquesta xarxa connecta, en alguns in-
drets especialment propicis per al seu desenvolupa-
ment, amb el gue els biocespeledlegs anomenen Medi
Sublerrani Superficial (M38). Aquest es situa per so-
ta dels horitzons del sol, i l'integren la zona superfi-
cial de degradacio de |a roca basal, fissurada, i els
aspais entre fragments de roca. S'hi poden afegir
els espais antre pedruscalls clastics acumulats als
costers, sempra que es trobin coberls pel sol. La co-
berta edafica funciona com una mena d'aillant del
medi, tot amortint les oscil-lacions climatigues | per-
metent 'establiment d'una atmosfera humida a l'in-
terior dels buits.

Al M35, encara poc prospectat, poden trobar-se
organismes genuinament cavernicoles, adhuc en in-
drets sense cavernes conegudes en |les proximitats,
Els bioespeledlegs mallorquins han inicial recent-
ment la prospeccio d'aquest medi, especialment ac-
cessible als talussos de carretera de la Serra de Tra-
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caves in these regions would have been flooded by
rising sea levels during the glacial cycles of the Upper
Tertiary and Qualernary.

The deposition of bat guano, which Is the
substrate for peculiar cave biola, is nowadays
reduced in Mallorca as a direct consequence of the
sharp decreases exparianced by the populations of
cavernicolous bats (Rhinoclophus ferrumeguinum,
Myotis myotis, Miniopterus schreibersii) (ALCOVER
& MUNTANER, 1986). As a witness of past glorias,
however, important guano deposiis still remain in
saome chambers of Coves del Drac (Manacar) and
Coves d'Arta (Capdepera), both of which ars
completely devoided of bats today. Rich guano
deposil communities are stilf found in Cova de sa
Guilarreta (Liucmajor) and in Cova de Son Sant Marti
{Aleudia), among others.

Caverns in the SE region of the Island are
frequantly penelrated by roots of the vegetation
growing above. These caves are all located just a few
meters above sea level and the ceiling is often vary
close to the surface as a result of breakdowns and
collapses. The presence of rocls in these caves is
ralevanl since in other parts of the World
cavarnicolous animals restricted to this special
habitat have been discovered, In Mallorca there are
old references to the existance of communilies of this
type. RACOVITZA (1807a) and JEANNEL &
RACOVITZA (1807) discovered an apparently
troglobiontic planthopper (Homoptera) an the rools of
Pistacia invading chambers in Coves dael Drac
{Manacor), although it was not formally described.
Also, in Cova de sa Llumeta (Cabrera) a diverse
arthropad cammunily has been recently discovered
an roots which intrude inl the upper chamber of the
gave, but in this case none of its members can be
considered to be a genuine troglobiont {pers. obs. of
X. Bellés and the authors).

The concept of a cave is complately
anihrapocentric, being used to designate only the parl
of an immense underground erevicular network that
is accessible to humans. This network connects in
some places, with what is referred to by
biospeleclogists as the «Superficial Underground
Compariment» (SUC). This special habitat is located
under the soil cover, and is composed by the surface
degradation zone of the basal rock plus the crevices
of this rock. Additional components ara the loose rock
fragments accumulated in mountain slopes if they
have been sealed by overlying soil cover. The soil
cover is important since It acls as an insulator,
buffering climatic oscillations and permitting the
astablishment of a humid atmosphere inside the voids
of the SUC.

The SUC, a habitat still poorly explored
faunistically, can harbour genuinely cavernicolous
organisms, even though it can be located in places
without caverns in the immediale vicinity. Majorcan
biospeleociogists have recantly initiated exploration of



muntana. Els resultats han estat satisfactoris en
quant a la localitzacio de coleopters troglobis (Da-
mians i Bellés, com. pers.), i una continuitat en la tas-
ca que ben segur donara noves sorpreses.

Les aiglies subterranies ofereixen també a Ma-
llorca un ampli ventall d’'ambients per a la prospeccid
faunistica. Rius subterranis i corresponents surgén-
cies carstiques, més 0 menys permanents, es troben
a les cavitats hidroldgicament actives de la Serra de
Tramuntana (Cova des Estudiants, Font des Verger,
Bufador de Solleric, Cova de les Rodes, per citar sols
les més importants). D’altra banda, camps de gours
en zona vadosa, amb poblament estigobiont, es co-
neixen tant a la Serra de Tramuntana (Coves de
Campanet, Coves de Génova, Cova de sa Campa-
na), com també a d’altres indrets (Cova de sa Bassa
Blanca, Alcudia; Cova de na Barxa, Capdepera).

Un tercer tipus d’'ambient apte per a la prospec-
ci6 de fauna aquatica subterrania, aquest molt pecu-
liar de Mallorca, el constitueixen els llacs anquihalins
o glacioeustatics. Es tracta de cavitats situades a bai-
xa cota prop de la costa, parcialment anegades per la
mar. Son bons exemples les arxiconegudes Coves
del Drac i Cova des Hams, a Manacor. Les coves an-
quihalines mallorquines es concentren a la Marina de
Llevant, si bé també s’en coneixen a d'altres indrets
(Cova des Moro, a sa Dragonera, Cova de Son Sant
Marti i de sa Bassa Blanca, a Alcudia, o algunes ca-
vitats de Cabrera, enire d'alires). Les seves aigles
presenten una estratificacio per densitat molt marca-
daipermanent, ocupant les més salades el fons. Tal
com ocorre a d’altres indrets on aquest tipus de co-
ves ha estat prospectat, les mallorquines estotgen
una fauna molt variada, composta principalment per
crustacis pertanyents a estirps filetiques molt antigues.

Analogament al medi hipogeu terrestre, que no
es limita sols a les coves penetrables pels humans,
les aiglies subterranies invaeixen també altres am-
bients que requereixen del trampeig indirecte per tal
de revelar el seu poblament estigobidlogic. Els aqui-
fers en terrenys fissurats, més o menys profunds, sén
explotats intensivament a Mallorca mitjangant cente-
nars de pous repartits per gairebé tots els indrets de
I'llla. No cal dir que representen finestres privilegia-
des per a la prospeccio¢ faunistica, que cal realitzar
mitjancant la utilitzacio de nanses, o de 'anomenada
xarxa freatobiologica (CVETKOV, 1968) (Figura 4).
Organismes genuinament estigobionts s’han captu-
rat a molts d'ells, tant als situats a prop de la costa
com més a l'interior de I'llla.

Els aquifers poden estar en connexidé més o
menys directa amb I'anomenat medi intersticial.
Aquest l'integren les masses d'aigua que aneguen els
espais entre sediments no consolidats, i solen loca-
litzar-se al subsol de les planes al-luvials, a sota les
corrents superficials d’aigua (medi hiporreic), i adhuc
en connexié amb la mar, a les platjes d’arena o co-
dols. Cal dir que el medi intersticial compta amb po-
blament estigobiologic, mostrejable gracies a |'exca-

this habitat, which is readily accessible in road
cuttings in the Serra de Tramuntana. Preliminary
results have been revealed for troglobiont Coleoptera
(Damians and Bellés, pers. obs.), and the continuing
sampling program should result in futher new
discoveries.

Groundwaters in Mallorca also offer a wide range
of environments suitable for faunistic studies.
Underground rivers, some with karstic springs, are
found in the hydrologically active caves on Serra de
Tramuntana (Cova des Estudiants, Font des Verger,
Bufador de Solleric, Cova de les Rodes, among
others). Rimstone dams developed in the vadose
zone and harbouring stygobiont biota are known from
Serra de Tramuntana (Coves de Campanet, Coves
de Genova, Cova de sa Campana) as well as from
caves in other districts, as Cova de sa Bassa Blanca
(Alcudia) and Cova de na Barxa (Capdepera).

A stygohabitat which is very characteristic
of Mallorca consists of the anchihaline or
«glacioeustatic» lakes within the flooded coastal
karst. Examples include two of the most famous
tourist caves in the world, the Coves del Drac and
Cova des Hams, both in Manacor. Majorcan
anchihaline caves are concentrated in the Marina de
Llevant (SE coast), although some are also known
from other districts (such as, Cova des Moro, sa
Dragonera; Cova de Son Sant Marti and Cova de sa
Bassa Blanca, Alcudia; some caves on Cabrera). The
water column in such a lake is permanently stratified,
with the more saline water occupying the bottom
layers. These lakes harbour a diverse faunistic
assemblage composed mainly of crustaceans, many
of them belonging to ancient or isolated phyletic
lineages.

By analogy with the terrestrial hypogean
environment, which is not limited to the caves
accessible to man, groundwaters permeate other
environments and indirect sampling methods must be
used to reveal their stygological populations. Aquifers
in fissured terrains are intensively exploited by
hundreds of wells distributed all over Mallorca. They
represent privileged windows for the faunistic
exploration using traps or the filet freatobiologique (or
Cvetkov net, CVETKOV, 1968) (Figure 4). Stygobiont
animals have been collected from many wells located
both close to the coast and far inland.

The aquifers can be more or less directly
connected with the so-called Interstitial Medium. It is
composed by flooded non-consolidated sediments,
and is usually developed in alluvial plains, below
rivers (Hyporheic environment), or in connection with
the sea in beaches of sand or coarse sediments. The
Interstitial Medium has a stygobiological population,
which can be sampled by digging in the sediment
down to the water table, or by using pumps connected
to a drilling probe. In Mallorca the Hyporheic
environment is hardly developed (except for the cove
of Torrent de Pareis, Escorca), but beaches are
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vacid de clots, o utilitzant bombes d'extraccid d'aigua
connectades a un tub de perforacid. & Mallorca, men-
tre &l medi hiparreic es troba poc desenvolupal (de-
sambocadura del torrent de Pareis, a meés de las
parts baixes d'alguns altras torrents de la Serra), no
ocorre &l mateix amb les platjes, En ambdos am-
hients s'han realitzat troballes interessants, adhuc
d'elements nous per ala Ciencia (HARTMANNN,
1853; PRETUS, 1982; PRETUS & STOCK, 19890).

Cataleg faunistic

A les coves mallorquines | dels petits illots del
sel voltant s’han comptabilitzat més de 250 espécies
animals, entre terrestres i aquatigues. D'elles, apro-
ximadament 50 son troglobies genuines (veure la
Taula | per a la acepcid d'aguest i altres termes sem-
blants, utilitzats amb profusit en la lileralura biogs-
peleclogica). Més de la meitat (58 %) d'aguestes ul-
limes son endemigues de les Balears, un percentatge
prou gros an termas evolutius per donar una idea del
seu valor patrimonial | interés conservacionista. En
contraposicio, | a titol orientatiu, cal recordar que &l
nivell d'endemicitat assolit entre els diferents grups
d'animals epigeus del nostre Arxipélag oscil-la entre
urt 1'50 un 30 %.

Al cataleg comentat que es presenta a conlinua-
cio s'han inclds dnicament les especies meas relle-
vants des d'un punt de vista bioespeleclogic, és a dir,
els troglobis genuins, a mes dels troglofils mes assi-
dus i dels endemismes que, malgrat els seus trets
marfolégics no semblen indicar un modus vivendi res-
tringit a les coves, no 5'han trobat fins ara al med| epi-
geu, S'esmenten també els trogloxens pertanyenis a
grups que, per manca d'informacio en el seu moment,
no havien estat tractats a altres inventaris. Tanma-
teix, a la Taula |l es llisten lots els taxons, troglobis o
no, registrals fins ara al medi hipogeu mallorqui, ex-
closes les coves submarnneas.

Bona part de les contribucions a la bioespeleolo-
gia balearica han aparegut a les pagines de |a revis-
ta Endins. Treballs de sintesi d'especial rellevancia
son l'inventari biospeleolbgic de GINES (1982), 1 la
monumental monografia de BELLES (1987). Poste-
risrment, PONS {1991) realitza una actualitzacio d'a-
guest cataleg.

En la presentacic dels grups s'ha seguit, prefle-
rentment, I'ordenacid sistematica proposada per
BELLES (1987).

Platyhelminthes Turbellaria

Els elements d'aguesta classe lrobals a Mallor-
ca, exclusivament dulciaguicoles, han estat col-lec-
lats preferentment a surgéncies carstiques i pous,
Dugesia iberica, D. siculai D, gonocephala han estat
citades de diverses eslacions hipogess mallorquines
(GOURBAULT & LESCHER-MOUTOUE, 1879; BA-
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extensively represenled. Both have rendered
interesting new species for science (HARTMANN,
1853; PRETUS, 1982; PRETUS & STOCK, 1880).

A\

Figura 4:  Xarxa freatobiolbgica (o xarxa de Cvetkov) espeacialment
dissonyada por al mosiroig de pows | d allres ones inac.
cessibles de les aigles subterranies, segons CYETROV
(18968).

Figure 4: Tha Cvatkov pat, a device specially dasignad for
sampling in wells and ather inaecessiie grovndwalor
habitals faller CYETKQV, 1368).

A checklist of the
Majorcan cave fauna

Maore than 250 species of animals have begn
racorded to date in Majorcan caves. Approximately 50
of these can be considered to be genuine troglobionts
(see Table | for the meaning of this term and others
commonly used in biospeleological literature). More
than half (56%) of the latter are endemic to the
Balearic Islands, a percentage big enough to be
remarkable in evolutionary terms and important for
conservalion. In comparison, the level of endemicily
recorded among the different groups of epigean
animals in the Archipelago ranges between 1,5 and
30%.

The checklist presented below deals only with
the taxa that are more remarkable from a
biospelaniogical point of view, (.e., the troglobionts
and the more frequently encountered troglophiles,
plus the endermics that, avan though their morphology
does not denote a modus vivendi spacially restricted
fo caves, have never bean found in the epigean
medium. Trogloxene taxa which were not included in
previous checklists are also treated here. Tabie Il lists
all the taxa, both troglobiont and non-troglobiont,



TROGLOBIONT [0 ESTIGOBIONT, si s tracta
d'animals sublerranis aqualics): Cavernicola
amb caracteristigues morfologiques (com la
regressid de I'aparell visual, despigmentacia,
allargament dels apendixs) restringit al medi

subterrani que suggerelx una adaptacid histaria

per a la vida cavernicola.

TROGLOBIONT jor STYGOBIONT, if it is a
groundwater amimall: A cavernicole which
shows morphological features (such as loss of
eyas and surface pigment) which suggest that it
has undergone a long history of cave habitation,

TROGLOFIL (ESTIGOFIL): Espécie que es
troba amb freqgiléncia en el medi cavernicola, i
que pot o no completar el seu cicle a la cova, perd
gue es pol localitzar en alires medis.

TROGLOPHYLE (STYGOPHYLE). A
cavernicols which is known fo complate ils
life eycle in non-cave habitats as well as in

CAVEs.

TROGLOXE (ESTIGOXE): Taxon lrobal
accidentalment a les coves, on ha arribat
circumstancialmeant, mai completa el seu cicls a
linterior de la cova.

TROGLOXENE (STYGOXENE): A species
which occurs in caves, but doas not complete
its whole life cycle there.

Taulal Classificacid bioespelacidgica de les aspéoies cavermni-
coles.

GURA et al., 1983), mentre que un representant in-
determinat pertanyent a aguest génere s'ha registrat
a Cabrera (obs. pers.).

Mematoda

Han eslat citats nematodes en les aigiues de Ma-
llorca sense donar-lis una major assignacio laxend-
mica (GOURBAULT & LESCHER-MOUTQUE, 1979).
El grup és freqiient als sediments dels llacs anquiha-
lins de la costa SE (obs. pars.).

Maollusca

Els lamel-libranquis Pisidium casertanumi P.
personatum, sense esser espécies cavernicoles, han
estat col-lectats a les surgéncies carstiques més Im-
portants de la Serra de Tramuntana (GASULL, 1965;
obs, pers.).

Mo obstant, el major nombre d'espécies de
mol-luses cilats a les nostres coves es concentra en-
ire els gasteropodes prosobranguis i pulmonats. En-
ire els primers cal cilar I'espécie endemica Balgran-
dialla edmundi, coneguda de surgancies carstiques
de la Serra de Tramuntana (BOETERS, 1884, 1987).
Un altre representant d'aquest grup, Microna saxati-
lig, fou citat per MOOLENBEEK (1880) de la mateixa
comarca, encara que aquesta citacio podria corres-
pondre en realitat a 'espécie anteriorment esmenta-
da [Altaba, com. pers.).

Entre els Pulmonats s'han citat un total de 19
espécies, localitzades principalment a les entrades
de les coves (PONS & DAMIANS, 1992). Agues!
nombre no es gens onenlatiu, dones guasi la lotalilat
d'espécies epigees conegudes a Mallorca poden
comportar-se com a trogloxenes. Aixi per exemple, a

Tablel: A brief glossary of biospeleciogical tarms.

reported to date in the Majoercan hypogean
environment, submarineg caves excluded.

A great many of the contributions to Balearic
biospeleclogy have appeared in the journal Endins.
Specially relevant synthelic papers on our hypogean
fauna are the biospeleological inventory of GINES
(1982) and the monograph of BELLES (1987).
Recently PONS {1942) has updated the faunal
checklist.

The groupings used befow follaw mainly the
systematic scheme adopted by BELLES (1987).

Platyhelminthes Turbellaria

The representatives of this group found on
Mallorca are mainly associated with karstic springs
and wells. Dugesia iberica, D. sicula and D.
gonocephala have been recorded from several
Majorcan stations (GOURBAULT & LESCHER-
MOUTOUE, 1979; BAGUNA et al., 1983). Another
representative of this genus, still not determined al
species level, is present on Cabrera (pers. obs.).

Nematoda

Namatodes has been reported in Majorcan
groundwatars although without any taxonomic details
(GOURBAULT & LESCHER-MOUTOUE, 1978). They
are frequent in the sediments of the anchifaline iakes
of the SE coast (pers. obs. ).

Mollusca

The lamellibranchs Pisidium caserlanum and P.
personatum, although nol considered as frue
stygobionts, have been collected in savaral karstic
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Iinterior de I'Avenc del Far (Pollenga) ha estat col-lec-
tat I'endemisme Rupestraella moraguesi (obs. pers.).
Aixd no obstant, la tamilia dels Zonitidae es la qua
mostra mes afinitat per a la vida hipogea. A Mallorca
esta representada amb I'espécie endémica de les
Gimneésies Oxychilus lentiformis, comuna a l'interiar
de la majoria de cavitats (PONS & DAMIANS, 1992).

Annelida Oligochaela

EMCIMAS (1973) cita la preséncia d'oligoguets a
Mallorca sanse determinar l'espéecie amb seguretat
{ Lumbricus communis?). Per la seva parl, TRIGO et
al. (1888) estudien el material provinent de coves de
Mallorca, identiticant Allolobophora caliginosa, A.
georgll, Dendrobaena byblica, . cognettil, D. rubida
i Eiseniella tetraedra. Totes foren recol-lectades a la
zona d’Escorca | de Puigpunyent.

Arachnida

Els aracnids estan representats a les Balears paer
distints ordres: Scorpiones, Opiliones, Palpigradi,
Araneae, Pseudoscorpiones | Acari.

L'dnic escorpi present a les Gimnésies és Eus-
corpius carpathicus balearicus, un taxon epigeu que
ha estat recol-lectat en distintes ccasions en les en-
trades de |as coves.

Figura & Roncus vidall LAGAR, 1872, psaudascarpi troglobl de
Malloroa,

Figure 5 Ronous vidall LAGAR, 1972, a froglobilic psaudascorplon
frovn Mallorca.

D'entre els opilions, la familia dels laniators s la
més adaptada a la vida hipogea, si bé les espécies
d'aquest grup trobades fins ara a les nostres coves es
coneixen també de I'exterior. S6n destacables I'en-
demisme mallorqui Scotolemon balegaricus, | també
5. krausi, endémic de Mallorca, Eivissa i Cabrera
(RAMBLA, 1972; 1977, PONS & RAMBLA, 1993).

Eukoenenia draco draca s un palpigrad ende-
mic de Mallorca conegut Onicament de les Coves del
Drac (PEYERIMHOFF, 1906). La espécie esta repre-
sentada al continent per la subspécie zariguieyl, des-
crita d'una cavitat de Barcelona.
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springs in Serra de Tramuntana (GASULL, 1965;
pers. obs. ).

The largest number of molluse species reported
from Majorcan caves relates to prosobranch and
pulmonate gastropods. Among the former is the
endemic Belgrandiella edmundi, known only from
karstic springs in Serra de Tramuntana (BOETERS,
1984; 1987). Another raprasentative of this group,
Microna saxatilis, was cited by MOOLENBEEK
(1980) from the same district, although this eitation
could in fact correspond to the species cited above
fAltaba, pers. com.).

Among the pulmonates, 19 species have bean
cited from caves, although they were mainly located
in the threshold zone. That number is non-indicative
since all epigean taxa known from Mallorca can also
oeeur as trogloxenes. Thus, as an example, in the
despes! part of Avene des Far {Pollenga) the endemic
Rupestrella moraguesi has been collected (pers.
nbs.). The family Zonitidae dispfays a major affinity for
hypaogean life. On Mallorca it is represented by the
endemic Oxychilus lentiformis, which is very common

in the interior of most caves (PONS & DAMIANS,
1952},

Annelida Oligochaeta

ENCINAS (1973) reported earthworms from
several Majorcan caves but without determining the
species (Lumbricus communis ?). TRIGO et al. (1988)
identified Allobophora caliginosa, A. georgii,
Dendrobaena byblica, D. cognettii, D. rubida and
Eiseniella tetraedra. All collected from caves in
Escarca and Puigpunyant.

Arachnida

The arachnids are represented in thae Balearics
by several orders, viz. Scorpiones, Opiliones,
FPalpigradi, Araneae, Fseudoscorpiones and Acari,

The only scorpion on Mallorca is Euscorpius
carpathicus balearicus, an epigean species which
has been collected repeatedly in the threshold zone
of many caves.

Among the harvestmen, the family Laniatores is
the best adapted to hypogean life, although none of
its representatives on Mallorea is a true troglobiont.,
Two taxa are specially noteworthy, the Majorcan
endemic Scotolemon balearicus and also 5. krausi,
an endemic from Mallerca, Eivissa and Cabrara
fRAMBLA, 1972; 1977; PONS & RAMBLA, 1883).

Eukoenenia draco draco /5 a palpigrad endemic
to Mallorca and known only from Coves del Drac
{Manacor)(PEYERIMHOFF, 1906). The other
subspecies zariquieyi was described from a cavern
near Barcelona (lberian peninsula).

The Pseudoscorpiones are one of the most
comman elaments in caves (Figure 5). As other
arachnid groups, they predate upon other
cavernicolous organisms of small size. Different



PLANARIA Npurnarva el Preudpcinosoma sp. ° Oncopedurs iicuspidata *
Dugesia ibedca Tiphys torris (grup) Paragtenocanis 5p. * Praudosinella subcantralis **
Dugesia sicida Pronopsis lulascens
Dugesia gonocephals Anm.rs orirmius CRUSTACEA SINCARIDA DIPLURA

Balcanohydracarus alveciaius Ibarobathynaella fagel Campodea majonica majonca *

NEMATODA Arenurus sp. Campodira majorc inlorjecls®

OLIGOCHAETA CRUSTACEA Piugiocampa fape *
Allclobophora caliginosa ARACHNIDA ARANEAE TERMOSBENACEA Hemajapyx espancl **
Alidobophora georgil Nemesia brauni Tethysbaena scabva **

Dendrobasna byblica Dysdera croomla Maonordilla angenlart ORTHOPTERA

Dendrobagna cogmeny Harpaclea dufourt TRICHOPTERA

Dendrabaena rubida Filistata insidiatrix CRUSTACEA I50P00A Microplerna fssa

Eizeniella reiraedra Arnadna spinipes Metacrolana porst *° Mesophylar aspersus
Leproneta infuscala Typhiocirelana movaguesl **

MOLLUSCA Zora sp. Lekanesphaera hookeri LEFIOPTERA
Pigidium caserianum Loxosceles rufescens Proasallus coxals gabnelase Triphose dubitais
Pisidium personanim Pholeus phalangioides Jaera irnica Hypena obsitalis
Buigrandiofia edmundi Spermophora valentiana Jaera nordmannd brevicaudala Alucila hexadactyla
Tucoreila ferruginea Stealoda grozsa Jaera nordmanni baleanca Pyrols efusa
Lawwia cyfindracea Steatoda tangularis Microcharen comasi
Aupesirela moragues Cogeanidia fbiabs Buddehandiodla calaciae DIPTERA
Oxychilus fantlformis Pholcomma gibbum Armadifidium granulansm Rhymosia driedricki
Ferussaria lolfculus Eidmannelia suggerens Armadilidium vulgane Aphicchasta rufipes
Cermnulea virgala Lopifiyptuntos lormes Armadifdiurn esparyolf ol Hypocera Navimana
Trochokdea frater Lepthyphantes styplus Balodilium pllosum Limonia nubeculosa
Trochoides claudinag Lepihyptantes aff, obscs Armapdifie officinalis Pocilidia delouy
Iberglius balzaricus Microneta viaria Chaelophiloscia elongata Nyztenbia schrmidlf
Iberalius companyoni Centromerus sylvalicus Anaphiloscia simond * Nyclaribia vexaia
Alagarthus gracisiams Meta mavianae Leptotichus panzerd

lanuginosa Mpta boumel Porceilio dialaivs HYMENOPTERA
Caracoling lenticula Zyglella x-notata Parcello laswvis Ponera coarctala
Helix asporsa Ero furcala Porcali incanus Crivmariogasior sculelarrs
Otala lactea Malthonica balearica Porcellionides sexfascialus
Ohala punclala Tegenarla pagana sexlascialus COLEORPTERA
Papiklera bidens Tegenaria domestica Porenliionides prumoses Elaphocera capdebou
RAumina decolfala Texinx coariata Agabilormius manacon Aglenug brunneus
Ovatella myosotis Trichoniscus pusiius provisovius Aeichela balearica **
Chvalerlla erliala ARACHNDA OFLICNES Trichanisous dragan ™ Porotachys buufcau.rs
Deroceras reticulanum Seoiplemon krausi Balearonethes sesrodesanus ** Duvalius balearicus **
Limai Navis Scotolemon balearicus ** Haplophihalmus chisteral Trectopsis foviorest
Limax majonicenss Phalarypurn clavipus Hevvotius jordai **

CRUSTACEA AMPHIPODA FPrigtonychus algednus

ARACHNIDA ARACHNIDA ACARI Metrerangonys longipes ™ Mycetoporus longiconmnis

PALPIGRADA Izodes vesperiitionis Salentinella angﬂ'w
Eukoenenia draco draco ™ Bogidiella balparica ** Atheta negligens

CRUSTACGEA CLADOCERA Bogdiotla forrermbcola = Atheta beliesi

ARACHNIDA Aleng guttals Pseudoniphargus adriaticus * Omalium espanoll
PSELIMISCORMONES Plauroxus adlincus Pepudomphargus mercadah * Loweathiumn bodost
Chthonius dacnodes Cypridopsis mewion Psaudoniphargus racovitz Carops zanguiey!
Chihonius ischnochales Peoudoniphargus tdasi ** Leprobythus palaw **
Chihanius baleanicus CRUSTACEA OSTRACODA Pseudoniphargus daviu ** E coliris
Chihomius ponsi Mixtacandona sp. * Psammogammarus burri ** Akis gcurninata
Chihonius gibbus Pseudocandona sp. * Riphidogammarus Blaps lusitanica
Neobisium monashed = Rairdia raripda riphrdiophovus Bimps bl i
HRoncus neclropicus Xestolebens cosiata ** Riphidogammarus variiceuda ** Cryplophagus sp.
Roncus caralinalus Anabilm puncta
Honcus pugnas CRUSTACEA COPE PO CHUSTAGEA MYSIDA
Roncus vidal ** Spaleophia sp. Burdmysis palmer ** PSOCOPTERA

Stephos margalel ** SIPHONAPTERA

ACAR Halioycimes roglodyles * DIFLOPOOA Xenopsylla gratiosa

HYDRACHNELLAE Halicycops 5 Lophoprocius pages! **

Eylais hamata Halicyclops Lophoproctus feanmek HOMOPTERA

Hydryphanies parmlalus Melacydops subdolus * dismilus Cixius 50, *

Hydryphantes placationis Macrocyclops albidus Polydesaus congous |

Trycothyas petrophila Eucyclops semals aITaconensis HETEROPTERA

Panisus forrenticolus Eucyclops aff. hadjebansis Oiphanoiufus religlosus Velia hobredamdi

Wandesia slygophila Tropocydops prasinus NI ONCRrSis

Hydrodroma despiciens Paracycops fimbrats PECES
torrantioola A wirdlis wirkdis CHILOPODA Anguila anguila

Sperchon doermbiculales Dhacyclops clandestinus Lithobius dipuzeidel

Teurlonia comeles Diacyclops bisetosus Lithobius piceus manacor AVES

Lebertia (Lebertia) sp. Diacyclops languidaides Lithobitis picews L Passor domeslicus

Lebarkia pomsa Diacyclaps hnguidoides Lithabiys seruginosus Columba fivia

Lebertia zschokkei dandestinus Lithobius Tyto atba

Lebertia ineats Diacyclops balearcus ** Lithobius wivesi **

Lebortia (Piclebectia) sp. Dhiacyclops cuspadalus Stimarogaziar gracilis CHIROPTERA

Torreniicola pharyngealis Thermocyciops dybowsk# Chastechalyne vesuviana Rhinclophis ferumegquinn
aberrans Speleccyclops halfenicus * Scubipera coleoplrala Ahinolepts hipposidenos

Limarsia areviol Thermocydops oblongals Rhinolophus mehalyi

Hygrobates calfiger Parapseudoleplomasocra SYMPHYLA Myoiis myalis

Hygrobares longipalpis minoricag Scutigeralla fmmaculala Myotis nanerar!

Alrachides nodpalps pervyilus Farapseudotepiomesocra afl, Myolis capaccinii

Arractides raner subterranea COLLEMBOEA Pleootus ausinacus

Alractides inflatus Mitocra psammaphila Hetoromrus milidus Minioprerus seheaibarsh

Taula i, Listat de la launa hipogea de Mallorea. = Taxon trogla- Tabla II:

bient / estigobiont: **: Taxon troglobiont / estigobiont
endémic da las lilas Balaars.

Checklis! of the hypogean fauna of Mallorca, " Troglo-
biant / stygobion! laxa, =" Troglabiont / stygobiont
endernic laxa from the Balearic Islands.
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Els pseudoscorpins sdn un dels elements meés
comuns en les cavitats (Figura 5). A l'igual que els al-
tres aracnids, actuen depredant sobre altres organis-
mes cavernicoles de mida petita. A Mallorea han es-
tat citades distintes espécies (LAGAR, 1972; 1973;
MAHMERT, 1977), entre les que destaquen &ls an-
demismes: Chthonius balearicus, Neobisium monas-
terii, Roneus vidali i Chthonius ponsi, aguest darrer
conegut exclusivament d'una cavitat de Cabrera
(MAHMERT, 1993a, 1993b). Neobisium monasterii és
I'espécie mas troglobititzada i esta relacionada amb
la fauna algeriana. Per allra parl, cal dir que les cita-
cions existents de Honcus lubricus segurament son
sindnimes de Roncus caralinatus (MAHNERT,
1993a) (Figura 6).

Alguns dels Acars de vida cavernicola eslan as-
sociats com a ectoparasits a rates-pinyades (Ixodi-
dae). D'entre ells, Unicament ha estat citat de Mallar-
ca lxodes vespertilionis. Altres citacions d'acars es
refereixen a oribatids (principalment Oppidae), fra-
quents entre els acimuls de matéria organica o for-
mant part de la fauna guanobia. Un darrer grup que
compta amb representacio al medi hipogeu mallorqui
és el dels hidracars, abundants a les fonts i surgén-
cies carstiques de la Serra de Tramuntana (GIL etal.,
1994).

O Ecotolermon balepricus
B Neobrsinn ol e
O Roncus wdal

Figura B Distribucid dals aracnids roglobie de Mallorca.

Figure 6: Distributian of lrogichitic Arachnida an Mallorca.

Els principals estudis sobre les aranyes de les
coves de Mallorca han estat realitzats per FAGE
(1931), ORGHIDAN et al. (1975), RIBERA (1977,
1981) i PONS & DAMIANS (1992). Si bé algunes
d'elles son tipicament troglofiles, cap especia es pol
considerar estrictament cavernicola. Adhuc l'espécie
amb aptituds més «troglobies» (PONS, 1992), Lap-
toneta infuscala, ha estat tambe recol-lectada a I'ex-
terior (DRESCO, 1880).
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species have bean recorded from Majorcan caves
(LAGAR, 1972 MAHNERT, 1877), the masl
remarkable being the endemics Chthonius
balearicus, Neobisium monasterii, Roncus vidali and
Chthonius ponsi, the latter known only from a single
cave on Cabrera (MAHNERT, 1883a; 1893hb).
Meobisium monasterii is the most specialized
troglobitic species, and is refated to Algerian farms.
The existing records of Roncus lubricus are surely
misideniifications of R, caralinatus (MAHNERT,
1993a) (Figure &).

Some cavernicolous Acari are parasites of bats
{Ixodidae). Amang tham, only |xodes vespertilionis
has been reported from Mallorca. Others, belonging
to the QOribatida {mainly Oppidae) are commaon on
deposits of guane or decaying arganic matter. The
Hydracari are also representad, specially in the
karstic springs of Serra de Tramuntana (GIL el al.,
1994).

The main studies on the spidars from Majorcan
caves are those of FAGE (1831), ORGHIDAN et al,
{1975), RIBERA (1977: 1881} and PONS & DAMIANS
f1992). Although some of them are typically
troglophiles, no one can be considerad as sirictly
troglobiont. The species which seems bast adapted
to live in caves, Leptoneta infuscata, has been also
collected in the epigean medium (PONS, 1982;
DRESCO, 1280).

Crustacea

Many different groups of crustaceans have been
reported from the Majorcan hypogean environmant.,

The mystacogarid Derocheilocaris remanei, &
species widely distributed in the Mediterranean basin,
has been collected from the interstitial of a sandy
baach on Mallorca (PRETUS, 1332).

The Cladocera are a mainly epigean group,
although sama are known to be restricted to the
hyporheos of some European rivers. Pleuroxus
aduncus, Alona guttata and Trelocephala ambigua
have been reported from the Majorcan caves, but all
three are common in epigean waters (GOURBAULT
& LESCHER-MOUTOQUE, 1879; MARGALEF, 1953).

The Ostracoda are relatively common in
Majorean groundwaters, although they are poorly
studied. GOURBAULT & LESCHER-MOUTOUE
{ 1878) reported podocopids belonging to the genera
Mixtacandona and Pseudocandona from several
caves, although they did not determine the species.
HARTMANN (1853) described Xestoleberis costata
from the interstitial of the beach at lletes (Calvia);
today alse known from the island of Stromboli (Italy)
{DANIELOPOL & BONADUCE, 1820).

Among the copepods, the calanoid Stephas
margaleti was described from the despest paris of a
submarine cave in Capdepera (RIERA et al., 1831),
though it fs now known from other anchihaline caves
on the SE coast, and also on Cabrera. Other



Crustacea

Representants d'aguesta Classe, pertanyents a
grups moll diversos, s'han cilal amb profusid del me-
di hipogeu mallorgui.

Entra els mislacocarides, 'especis Derocheilo-
caris remaneai, d'amplia distribucio mediterrania, s'ha
col-lectat en el medi intersticial de platges de Mallor-
ca (PHETUS, 1892),

Els cladécers sén un grup principalment epigeu,
si bé s'en coneixen algunes espécies exclusives del
medi hiporreic d'alguns rius europeus. A les coves
mallorquines s'han citat Pleuroxus aduncus, Alona
guttatai Trelocephala ambigua, les tres comunes en
aigbes superficials (GOURBAULT & LESCHER-
MOUTOUE, 1979; MARGALEF, 1953).

Els ostracodes es troben amb fregliéncia a les ai-
gles subterranies mallorguines, si bé el seu estudi no
5'ha inicial encara en profunditat. GOURBAULT &
LESCHER-MOUTOQUE (1979) citaren podocopids
perlanyents als géneres Mixlacandona i Pseudocan-
dona a diverses coves de Mallorea, encara gue no els
varen determinar a nivell especific. Per altra part,
HARTMANNMN (1953) va descriure I'especie Xasiole-
beris costata del medi intersticial de |a platja d'llletes,
a Calvia, i coneguda tambe da I'illa d'Strombaoli (DA-
MIELOPOL & BONADUCE, 1880),

Entre els copépodes, el calanoid Stephos mar-
galefies va descriure de la part fonda d'una cova sub-
marina de Capdepera (RIEBA et al., 1991), si bé ara
es coneix tambe d'altres coves anguihalines de la
costa SE, adhuc de Cabrera. Par altra part, un miso-
frinid del ganere Spaleophria s'ha citat a una cova
d'aquesta darrera illa (JAUME, 1993). En contraposi-
cit a aquests grups, els ciclopoides estan més ben
representats. S'han citat una decena d'espécies, es-
sent 5 estigobionts: Speleccyclops hellenicus, Ther-
mocyclops oblongatus, Halicyelops troglodytes, Me-
tacyclops subdolus i 'endemisme de Mallorca
Diacyclops balearicus (LESCHER-MOUTOUE, 1978;
1981). Els harpacticoides estigobionts mallerquins
son poc conaguts. GOURBAULT & LESCHER-MOU-
TOUE (1979) col-lectaren a coves alguns exemplars
pertanyents als géneres Pseudectinosomai Paraste-
nacaris, encara que no els varen determinar a nivell
especific.

D'entre els sincarids, els batinelacis, grup pri-
mordialment dulciaglicola, compta amb un repre-
sentant a les aigles subterranies dolces de Mallorca:
Iberobathynella fagei. S'ha localitzat a diversos in-
drets de la Serra de Tramuntana (Coves de Génova,
Bufador de Solleric, Fonl de Massanella), aixi com als
gours de la Cova de sa Bassa Blanca (munlanyes
d'Alcudia) (MARGALEF, 1951; aobs. d'A. Ginés | obs.
pars.). No 8z un endemisme, doncs 8s congix tamba
de nombroses estacions de la peninsula Ibérica i del
sud de Franga.

Els termosbenacis s4n un grup de crustacis prin-
cipaiment circumscrit a aigles anquihalines. A Ma-

interesting anchihaline copepods are the
Misophrioida, which include an as yet undescribed
new species of Speleophria from a cave on Cabrera
(JAUME, 1993), The eyclopoids are represented by
10 species in groundwater habitats, 5 of them
siygobionis: Speleocyclops hellenicus, Thermo-
cyclops oblongalus, Halicyclops troglodyles,
Metacyclops subdolus and Diacyclops balearicus.
The last species is endemic lo Mallorea (LESCHER-
MOUTOUE, 1978; 1981). The stygobiont harpac-
hicoids from Mallorea are poorly known, GOURBALULT &
LESCHER-MOUTOUE (1978) coliected soma
reprasaniatives of the genara Pseudectinosoma and
Parastenocaris from cavas, buf these were not
determined al the species leval.

Among the Syncarida, the mainly freshwater
Bathynellacea has a representative in Majorcan
groundwaters: lberobathynella fagei. it is known from
several stations in Serra de Tramuntana (Coves de
Génova, Bufador de Solleric, Font de Massanella), as
well as from gours in Cova de sa Bassa Blanca
(Alcudia){MABGALEF, 1951, pers. comm. A. Gines;
pers. obs.). It is not an endemic, as it is also known
from numerous slalions on the lberian peninsula and
southern France.

The Thermosbaenacea is mainly restricted to
anchihaline waters. The endemic Tethysbaena
scabra (Pretus, 1991) has been described from
Mallorea and Menorca (WAGNER, 1994).

Woodlice {Oniscoidea) are good colonizers of
dark humic environments. Their delritivorous nalure
facilitates colonization of caves and many troglobiont
species are found in the group. On Mallorca there
are 4: Anaphiloscia simani, Trichoniscus dragani,
Balearonethes sesrodesanus and Haplophthalmus
chisterai, desecribed respectively by RACOVITZA
{1907b), TABACARU (1974), DALENE (1877) and
CRUZ & DALENES (1989). The last 3 are endemies.
RACOVITZA (1907b) also described Agabiformius
manacori, a troglophile only known from the type
locality (Coves def Drac, Manacor), which has never
been found again (Figure 7).

Among the more remarkable aquatic isopods is tha
cirolanid Typhlocirolana moraguesi which is widely
distributed in anchihaline and freshwater environments
on Mallorca, Cabrera and sa Dragonera (GINES &
GINES, 1977; pers. obs.). This species is also known
from Menorca (PRETUS, 1981) as well as from Sicily,
although the lalter population possibly represent a
separale new species (CACCONE el al., 1988). Another
stygobiont ciralanid frorm Maflorea /s Melacirolana ponsi,
known anly fram an anchihaline cave on Cabrera
(JAUME & GARCIA, 1892b) (Figura 8).

The only citation of a stygobiont janirid isapod on
Mallorca corresponds fo «Microcharon comasis, an
as yet undescribed species from Cova de Can Sivella
{Pellenga){COINEAU, 1886). Other citations of
fanirids refer to several stygophilic Jaera species
found in caves and karstic springs (GOURBAULT &
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llorca es coneix I'endemisme balear Tethysbaena
scabra (Pretus, 1991) {in WAGNER, 1934),

Els isopodes lerrestres (Oniscoidea) son bons
colonitzadors d'ambiants humicoles | obscuricoles, E
seu régim detritofag facilita la seva preséncia a les
coves |, de fet, es coneixen moltes espécies genui-
nament troglabies dintre del grup. A Mallorea en tro-
bam guatre propies d’aguest ambient: Anaphiloscia
simoni, Trichoniscus dragani, Balearonethes sesro-
desanus i Haplophthalmus chisterai, dascriles res-
pectivament per RACOVITZA (1807b), TABACARLU
{1974}, DALEMS (1877) | CRUZ & DALENS (1989).
Les tres darreres son endémigues de Mallorca, A
meas, FACOVITZA (1207b) també descrivi Agabifor-
mius manacor, espécie trogldtila coneguda dnica-
ment de la localitat tipus (Coves del Drac), | no torna-
da a retrobar des de la seva descripcio (Figura 7).

O Trichoniseus dragam
[ Balearonethes sesrodesinus
O Haplopshit hisdmus . ofestery

Figura 7:  Distribucio dels istpodes oniscods reglabis de Mallerca,

Figure 7. Distribution of troglobitic oniscoid isopods on Mallerea

Entre els istpodes aquatics, destaca el cirolanid
Tvphlocirolana moraguesi, que colonitza amphament
les aiglies subterranies de Mallorca, Cabrera 1 sa Ora-
gonera (GINES & GINES, 1977; obs. prop.). Aquesla
espécie es coneix també de Menorca (PRETUS,
1981}, aixi com d'aigles freatiques sicilianes, sibe an
agquest darrer cas pot tractar-se d'una espécie dife-
rent (CACCONE et al., 1986). Un altre cirolanid esti-
gobi mallorqui és Metacirolana ponsi, conegut Unica-
menl d'ambients anquihalins a l'illa de Cabrera
(JALUME & GARCIA, 1992b) (Figura 8).

En quant a isdpades janirids, s'ha cital un « Mi-
crocharon comasi, captural a la Cova de Can Sive-
lla {Pollenga) (COINEALU, 1986), si bé agques! taxon
no ha estat iormalment descrit. Altres citacions da ja-
nirids, si bé en aquest cas estigofils, fan referéncia a
diverses Jaera localitzades a cavarnas o surgancies
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LESCHER-MOUTQOUE, 1973; JAUME & GARCIA,
1988; PRETUS, 18983).

The Amphipoda are highly diverse in Maforcan
grounawaters. The following endemics are specially
noteworthy: Bogidiella balearica, B. torrenticola,
Rhipidogammarus variicauda, Metacrangonyx
longipes and Psammogammarus burri. All inhabit

Figura 8 Metacirolana pons! JAUME at GARCIA, 1992, [sbpode
anguihali de la Cova des Burri {Cabrera).

Figure 8: Metacirolana ponsi JAUME & GARCIA, 1982, an
anchihaling isopod from caves an Cabrara.

brackish waters, although Metacrangonyx is also
regularly found in fresh waters (DANCALU, 1973;
PRETUS & STOCK, 1990; STOCK, 1978,
CHEVREUX, 1909, JAUME & GARCIA, 1992a)
(Figure 8). Three addilional endemic species, viz.
Pseudoniphargus racavitzai, P. daviui and P. tnasi
arae rasiricted to frashwater habitals on Mallorca and
Cabrera (FRETUS, 1880; JAUME, 1881). Another
4 amphipods are knawn from Majorcan groundwaters,
although their distributions extend beyond the
Balearic Islands. Pseudoniphargus mercadali, for
example, which was to date only known from Mallorca
and Menorca, has been recently collected on Sardinia
(pers. obs.). There are 2 littoral species displaying a
wide circum-mediterrangan distribution: Pseudo-
niphargus adriaticus and Salentinella angelieri.



carstigues (GOURBAULT & LESCHER-MOUTOUE,
1879; JAUME & GARCIA, 1988; FRETUS, 1989).

Els amfipodes es troben ampliameant diversificats
a les aigles subterranies mallorquines. Destaguen
els endemismes Bogidiella balearica, B. torrenticola,
Rhiphidogammarus variicauda, Metacrangonyx lon-
gipes i Psammogammarus burri, tots ells habitants
d'aiglies salobroses (encara que Melacrangonyx pot
trobar-se també en aigles dolces) (DANCAU, 1973;
PRETUS & STOCK, 1990; STOCK, 1978; CHE-
VREUX, 1909; JAUME & GARCIA, 1992a) (Figura 9).
Altres 3 endemismes, Pseudoniphargus racovilzai,
P. triasii P. daviui, es troben per contra relegals a es-
tacions exclusivament dulciaglicoles de Mallorca i
Cabrera (PRETUS, 19380; JAUME, 1981). Es conei-
xen altres 4 amfipodes estigobis a aigles mallorqui-
nes, si bé en aquest cas es tracta d'espécies amb dis-
tribucions que s'estenen mes enlla de I'ambit Balear.
Aixi, Pseudoniphargus mercadali, conegut fins a ho-
res d'ara Unicament de coves de Mallorca | Menorca
(PRETUS, 1989), ha eslat recol-lectat recentment
també a Sardenya (dades inédites dels autors). D'al-
tra banda, es coneixen tambe 2 elements litorals
d'amplia distribucio circummediterrania: Pseudoni-
phargus adriaticus i Salentinella angelieri. Finalment,
Rhipidogammarus rhiphidiophorus, un altre element
circummediterrani, és comu a les surgéncies carsti-
ques properas a la costa de la vessant nord de la Se-
rra de Tramuntana.

L'dnic misidaci exclusivament cavernicola cone-
gut a les Balears és Burrimysis palmeri, génere ende-
mic de la Cova des Burri, a l'illa de Cabrera (JAUME
& GARCIA, 1993).

Diplopoda

Els milpeus sdn animals higrofils de costums de-
tritofagues. A les coves de Mallorca ha estat descril
I'endemisme Lophoproctus pagesi, conegut unica-
ment de les Coves de Génova (CONDE, 1981) ide la
Cova de Bellver (NGUYEN DUY-JACQUEMIN,
1993), Altres espécies epigees es troben amb més o
manco freqdéncia a les coves, com:; Lophoproclus
feanneli, Polydesmus dismilus, Polydesmus coria-
ceus larraconensis i Orphaniciulus religiosus majori-
censis, aquesta darrera, subspécie endémica de Ma-
llorca.

Chilopoda

Els centpeus, malgrat no estar especialment
adaptats a la vida en les coves, son formes lucifuges
comunes en ambients lapidicoles. Lithobius vivesi,
endemisme de Mallorca, és I'Unic que es pot consi-
derar con a veritable troglobi (SERRA, 1983),

Insecta

Els col-lémbols son localment abundants en les
zones de les coves on es dona una major acumulacio

Finally another circum-mediterranean element,
Rhipidogammarus rhiphidiophorus, is common in the
karstic springs close to the sea on the northern slope
of Serra de Tramuntana.

—

Figura 9. Metacrangonyx longipes CHEVREUX, 1908, el primaer
amlipode estigobiont conegut de Mallorca (segons
CHEVREUX, 1908).

Figura 8: Metacrangonyx longipes CHEVREUX, 1808, the lirst
slygobiont amphipod known from Mallorea.

The only stygobiont mysid on the Balearic
Islands is Burrimysis palmeri, a genus known to date
only from an anchihaline cave on Cabrera (JAUME &
GARCIA, 1993).

Diplopoda

Millipedes are hygrophilous animals which feed
mainly on detritus. In Majorcan caves the endemic
Lophoproctus pagesi is resiricted to Coves de
Génova (CONDE, 1981) and Cova de Beliver
(NGUYEN DUY-JACQUEMIN, 1983). Other epigean
species have been recorded regularly in caves,
including Lophoproctus jeanneli, Polydesmus
dismilus, P. coriaceus tarraconensis and Orphanioiulus
religiosus majoricensis.

Chilopoda

Cenlipedes, although not specially adapted for
the life in caves, are frequent under stones and in
other dark habitats. Lithobius vivesi, an endemic of
Mallorca, is the only which can be considered as a
frue ftroglobiont (SERRA, 1983).

Insecta

Springtails (Collemboia) are locally abundant in
caves, specially on accumulations of decaying
organic matter. In Mallorca 3 species are known,
Oncopodura tricuspidata, Heteromurus nitidus and
the endemic Pseudosinella subcentralis, the latter
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de matéria organica. A Mallorca han estat citades On-
copodura tricuspidata, Heteromurus nitidus i I'ende-
misme Pseudosinella subcentralis, conegut unica-
ment de la Cova des Estudiants (Sdller) (GAMMA,
1985).

Els diplurs compten a Mallorca amb represen-
tants de dues families amb aparenga ben diferent. Els
campodéids, amb Campodea majorica majorica,
Campodea majorica interfecta | Plusiocampa lagei,
tenen antenes i cercs molt llargs. Els Japigids, repre-
sentats per Homojapyx espagnoli, tenen antenes cur-
tes i de vegades els cercs modificats en forma de pin-
ces, de fesomia semblant a dermapters. Campodea
majorica, un altre representant d'aquest grup, havia
estat considerada fins fa poc com a endemisme de
Mallorca, perd actualment es coneix tambe del llevant
Ibéric (Sendra in fit., HERRERO-BORGONON &
GONZALEZ, 1993).

Els dipters, tricopters, lepidopters | himenopters
citats a les coves mallorquines s'han capturat prefe-
rentment a les entrades, i poden considerar-se sub-
trogléfils. Mo obstant, entre els dipters es troba un
grup d'espécies o bé guanofiles o be ecto-parasites
de rates-pinyades, gue si mantenen una relacio mes
estreta amb el medi cavernicola (veure Taula ).
Aguests grups han estat estudiats essencialment per
FILBA (1977) i ESCOLA (1981).

En quant als coleopters cavernicoles, Mallorca
compta amb 5 espécies, totes elles endémigues i es-
trictament troglobies o endogees: Reicheia balearica,
Duvalius balearicus, Trechopsis ferreresi, Henrotius
jardai i Leptobythus palaui (Figura 10). DAMIANS
{1980) estudia la distribucié de Duvalius balearicus |
Trechopsis ferrerasi, posant de manifest la seva cir-
cumscripcid a les coves de la Serra de Tramuntana.
A aguesta comarca semblen també restringits Aei-
cheia i Henrotius, si bé d'aquest darrer hi ha una ci-
tacid de la Cova de la Carretera (Alcludia), que s’hau-
ria de confirmar. D'altra banda, el pselafid
Leptobythus palaui, descrit per JEANNEL (1955) de
la Cova de na Boixa (Puig de Sant Salvador, Fela-
nitx), constitueix un génere monoespecific endamic,
fins a hores d'ara, d'aguesta Unica |localitat de les Se-
rres de Llevant de Mallorca.

BLAS (1992) sintetitza les dades que fan re-
feréncia al catopid troglofil endémic de Mallorca Ca-
tops zariquieyi.

Els estafilinids san una familia de coleapters co-
muna a les entrades de les coves. En realital no sén
elemenis troglobis, perd cal destacar que alguns dels
trobats a les coves mallorquines sén endémics, fins
aleshores, d'aguestes localitats. Entre ells destaguen
Athefa bellesi descrita per BENICK (1990) de la Co-
va de les Rodes (Pollenga), Lobrathium bellesi des-
crita per BORDONI (1977) de la Cova de Can Sivella
{Pollenga), | Homalium espanoli, descrita per JARRI-
GE (1952) d'una cova d'Andratx («Cova Andritxol»),

Les puces (Siphonaptera) sdn parasites de ver-
tebrats. A les coves mallorguines unicament s'ha ci-
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only from Cova des Estudiants (Séller){GAMMA,
1985).

The Diplura are represanted on Mallorca by two
families of wvery different appearance. The
Campodeidae, with Campodea majorica majaorica, C.
m. interjecta and Plusiocampa fagei, display very
elongate antennae and cerci. In contrast the
Japigidae, represented by Homojapyx espagnoli,
display short antennae and sometimes claw-like
cerci, resembling Dermaptera. Campodea majorica,
which also belongs to the latter group, had previously
been considered an endemic of Mallorea, but is now
known from the East of the Iberian peninsula (Sendra,
in lit.; HERRERO-BORGONON & GONZALEZ, 1993).

The Diptera, Trichoptera, Lepidoptera and
Hymenoptera reported from Majorcan caves were all
captured mainly at the threshold zone. They can be
considered as sub-troglophiles. Nevertheless, among
the Dipiera, there is a group of species displaying a
closer relationship with the hypegean medium, being
guancphiles or ecloparasites of bals (Table If). These
groups have been studied by FILBA(1977) and
ESCOLA(1981).

Five strictly troglobitic endemic species of
Coleoptera are known on Mallorca: Reicheia
balearica, Duvalius balearicus, Trechopsis ferreresi,
Henrotius jordai and Leptobythus palaui (Figure
10).DAMIANS (1880) studied the distribution of

Figura 10: Duvalius balgaricus HENROT, 1984, coledpter tréquid
de les coves de la Serra de Tramuntana.,

Figure 10: Duvalius balearicus HENROT, 1864, & trechid beetle
from cawves in Serra de Tramunlana,

Duvalius and Trechopsis, concluding that they are
restricted to caves on Serra de Tramuntana. Reicheia
and Henrotius are also located in the same region,
afthough there is a report of the latter from Cova de la
Carretera (Aletdia), which has to be confirmed. The
pselaphid Leptobythus palaui, described by
JEANNEL (1955) from Cova de na Boixa (Puig de
Sant Salvador, Felanitx), is a monospecific genus
restricled to this single locality on Serres de Llevant.

BLAS (1982) synthesized the data on the
troglophile endemic Caftopidae Catops zariquieyi. The



tat Xenopsylla gratiosa, trobada sobre un virot (Calo-
nectris diomedea) a la Cova dels Virots (Cabrera)
(BEAUCOURNU & ALCOVER, 1883).

Els homépters s'alimenten de la saba de les
plantes, | per tant, no caldria esperar d'ells cap pro-
pensid a la vida cavernicola. No obstant hi ha un
grup, el dels fulgoroideus, gue ha adquirit una diver-
sificacid notable al medi hipogeu d'arzipélags ocea-
nics com a les Hawaii, les Canaries, o alguns indrets
d'Australia. Enlla viuen sobre les arrels gue penetren
dins els tubs de lava, de les que succionen la saba. A
Mallorca, RACOVITZA (1807a) 1 JEANNEL & RACO-
VITZA (18907) citaren un Cixius sobre les arrels de
Pistacia lentiscus que penetran en algunes sales de
les Coves del Drac (Manacaor). El varen qualificar com
a troglobi atenent a la preséncia d'estats larvaris a la
cavitat, i a que I'inic adult capturat «présente une de-
coloration assez margquée et qui a les veux rouges»,
Mo ha tornat a esser retrobat.

Entre els heterbptes sols s'ha citat 'endemisme
gimnésic Vella hoberlandli. Especie comuna a aigles
de superficie, fou trobada dins I'Avenc des Gel (Es-
corca), a on ben segur havia arribal de forma fortuita
(RIBES, 1977).

Chordata

Les anguiles {Anguilla anguilla) s'han observal
en repetides ocasions als llacs anquihalins del litoral
SE de Mallorca. Pel que fa a rates-pinyades, ALCO-
VER & MUNTANER (1986) recullen totes les dades
conegudes fins aleshores | amplien sensiblement el
congixement de la distribucid dels quirbpters de les
Balears. De les 15 espécies citades, 8 poden consi-
derar-se com a cavernicoles: Rhinolophus ferru-
maquinum, A. hipposideros, B. mehelyi, Myotis myo-
tis, M. naltarari, M. capaccinii, Plecolus ausiriacus |
Miniopterus schraibarsii,

Origen i afinitats del poblament
hipogeu mallorqui

El medi hipogeu ha funcionat sovint com a refugi
de linies filétigues que han vist minvada amb el lemps
|la seva area de distribucio, o fins i ot han arribat a ex-
tingir-se al medi epigeu. Per altra part, 'adaptacio al
medi cavernicola sol comportar una reduccio consi-
derable de la capacitat dispersiva dels animals impli-
cals. Aguestes dues caracteristiques contereixen a la
fauna hipogea un valor extraordinari com a document
paleogeografic,

Les Balears son 'arxipélag més aillal de la Me-
diterrania, Fiziograficamen! conslilueixen la part
emergida de la prolongacio de la cadena Belica, lo-
calitzada al llarg del marge sud-sudesi de la penin-
sula |bérica, enc que |a historia geodinamica de la zo-
na és més complexa. L'orogénia alpina no atecta per

Staphylinidae, commaon in the threshold zone of
caves, includes several endemic species on Mallorca
that are known only from this special habital, although
they do not display a troglobitized morphology.
Exemples of these species include: Atheta bellesi,
described by BENICK (1880) from Cova de les Rodas
(Pollenga), Lobrathium bellesi, described by
BORDONI (1877} from Cova de Can Sivella
{Polfenga), and Homalium espanoli, described by
JARRIGE (1952) from a cave on Andratx.

Fleas (Siphonaptera) are parasites of
vartebrales. From the Balearic caves only Xenopsylla
gratiosa is known, from a Cory's shearwater
{Calonectns diomadea) found in Cova dels Virots
{Cabrera) (BEAUCOURNU & ALCOVER, 1953).

Planthoppers (Homoplera) feed on the sap of
plants and are, thus, not a group specially preadapted
for life in caves. However, one group, the
Fulgoroidea, has diversified in hypogean habitats on
oceanic archipelagos such as Hawali and the
Canaries, and in regions of Australia. They live an the
rools penelrating fava tubes, feeding on their sap. On
Mallorca RACOVITZA (1807a) and JEANNEL &
RACOWVITZA (1907) cited a Cixius from the roots of
Pistacia lentiscus penetraling some chambers of
Coves del Drac (Manacor). It was considered (o be a
true trogipbiont bacause of the presence of larval
stages in the cave, and hacause the single adull
specimen caplured «présenta una décoloration assez
marguée et qui a les yaux rouges». I has nof been
found again.

Among the Heteroptera there is a single citation
of the epigean endemic Velia hoberlandti in Avenec
des Gel (Escorca). It is a common species in epigean
waltars and ils presence in this cave has to be
considerad accidantal (RIBES, 1977).

Chordata

Eals (Anguilla anguilla) are frequently observed
in the anchihaline lakes of the SE coasl caves of
Mallorca. ALCOVER & MUNTANER (1986) analyzed
the conservation status and distribution of bats in the
Balearics. They register 8 cave specias within a lotal
of 15 species. These sight species are: Rhinolophus
ferrumeguinum, R. hipposideros, R. mehelyi, Myatis
myotis, M. nattereri, M. capaccinii, Plecotus
austriacus and Miniopterus schreibersii.

Origin and affinities of the
Majorcan hypogean fauna

The hypogean environment has frequently acted
as a raefugium for phylaetic lineages which have
suffared sevaerae reductions in their original distribution
ranges, or which have become extinct above ground.
In addition, cave-dwelling animals usually display a
very reduced potenfial for dispersal. This combination
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igual a toles les Balears. Aixi, mentres a la resta d'i-
lles es poden identificar facies i estructures propies
de la cadena Bélica, Menorca no fou afectada tan in-
tensament par I'orogénia alpina. De fel, aquest és un
territori que originariamenl eslava unil al continent,
probablement en algun lloc de la zona avul ccupada
pel Golf de Lied. Aquesta placa es separa del conli-
nent, es desplaga | rota cap el SE durant I'Oligoce
{-20 Ma), i col-lislonda amb el promontori Balear.
Aguest desplagament fou conteémporani | associat al
sofert per la microplaca cirno-sarda. (ALVAREZ,
1972; 1978).

Aquest esbos geclogic ajuda a identificar les
possibles arees font del poblament més antic que pot
trobar-sa avui a les Balears. Pero |la data precisa de
la darrera submersio completa de I'Arxipalag as re-
marcable i rellevant per dilucidar I'antiguitat potencial
d'aquest poblament, doncs representa un punt inicial
per a la colonitzacld per la fauna terrestre i dulciagui-
cola. Aquesta data ha estat objecte de molt de debat.

Per una part, JEANNEL (1942) considera la
preséncia a les llles de fauna cavernicola antiga, pro-
vinenl d'un stock d'origen Paleogen (anterior als
26 Ma), el qual derivaria de l'anomenat Massis Proto-
Liguirie (que comprendria el NE de la peninsula Ibéri-
ca, Provenga, Corsega, Sardenya i Menorca). Aques-
ta hipotesi és en esséncia tolalment compalible amb
la visié actual de I'evolucio geodinamica de la Medi-
terrania occidental (ALVAREZ, loc. cit.), i bé aques-
ta fa innecessarl postular I'existéncia d'un antic mas-
sis per a explicar les semblances, geolagiques |
bidtiques, entre els territoris abans esmentats. Aixi,
les antigues espécies Profo-Ligurigues de Mallorca
(o els seus ancestres) podrien haver estat associa-
des inicialment a |'illa de Menoreca durant el seu des-
plagament rotacional des dels territoris |bero-
Provencals, per despras colonitzar la resla d'illes en
connectar aquella amb el promantori balear.

Altres biogedgrats mantenen un punt da vista di-
ferent. Aixi, COLOM (1875) defansa una submarsio
gairebé total de I'Arxipélag en époques recents (Tor-
toni&, -10 Ma), | conseqientment un origen de |a fau-
na balearica posterior a aquesta data.

Amb els coneixements faunistics actuals, I'ana-
lisi de les afinitats biogeografigues de la fauna hipao-
gea balear no permet descartar de forma global cap
d'aguestes hipolesis, havent grups d'organismes que
semblen recolzar-ne una o |'altra. Aixi, a la fauna es-
tighbia da Mallorca sembien absents els elements
limnics (d'aigua dolga) d'origen Palecgen, presump-
tament darivat del massis Proto-Ligdric. Tols els ta-
xons recol-lectats son d'afinitals marines (Mlinalges (a-
lassoids), enc que alguns d'ells semblen molt antics
atesa |la seva distribucio amfiatlantica {Pseudoni-
phargus, Tathyshaena, Psammuogammarus).

L'origen de la fauna troglobia terrestre sembla,
an canvi, multipla:

1) Hi ha, en primer lloc, un grup amb clares afinitats
amb el SE de la peninsula Ibarica | Nordatrica, re-
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of features ensures that the cave fauna has a great
value as a tool for paleogeographical reconstruction.

The Balearic Islands are the mosi isolated
archipelago in the Mediterranean Sea. Physio-
graphically they can be considered as the emergent
part of an extension of the Betic Chain (located along
the 5 and SE margins of lberian Paninsula) into the
western Mediterranean, even though the geodynamic
history of the zone is more complex. Thus, whereas
the other islands of the Archipelage display facies and
structures that can be clearly related to the Beatic
domain, Menorca was not affected by the Alpine
orogeny. In fact, it originally belonged to the N
lberian-Provence margin which underwent a
ratational displacement towards the SE during the
Oligocane {20 Ma BP) and collided with the Balearic
Promoniory. This displacement was conlempaorary to
and associated with that of the Corsica-Sardinia
microplate (ALVAREZ, 1872; 1978).

This geological scenario halps to idantify the
potential source areas of the putative anciant taxa
currently found on the Islands. But the precise date of
the last complete submergence of the Archipefago is
important and highly refevant as we attempt to
elucidate the antigquity of this fauna, since it
represents the baseline for colonization by terrestrial
and freshwaler laxa. This date has been the subject
of considerable debate.

JEANNEL (1842} considered 1o be important the
presence on the Islands of an ancient species siock
of Palecgene origin (older than 26 Ma BF), which
would have been derived from the so-called Proto-
Ligurian Massif {which embraced NE [beria,
Provence, the Tyrrhenian Islands and Menorca),
since it is in these regions where their closer relatives
are found. This hypothesis is compatible with the
modern concept of the geodynamic evolution of the
waslern Medilerranean region (ALVAREZ, 1972;
1876), although the lalter now makes unnecessary 1o
postulate the existence of an hypothetical massif to
axplain the geological and biotic similarities between
the territories listed abovae. Thus the ancient Prolo-
Ligurian stock on the Balearic Islands (or ils
ancestors) would have been associated initially with
the isfand of Menorca during its rotational
displacement to the SE from the mainland ibero-
Provengal margin during the Oligocene, until its
collision with the Balearic promontory. Then they
could have inftiated the colonization of the rest of the
Archipelago.

Other biogeographers sustain a different point of
view. COLOM (1875) postulated a complete flooding
of the Archipelago in recent epochs (Tortonian; 10 Ma
BP), and consequently an origin for the Balearic biola
after this date.

Preliminary analysis of the biogeographical
affinities of the Balearic cave fauna does not permit
the rejection of either of these two hypotheses, since
thera is evidence from different groups that supports



gions que probablement hagin eslal connectades
amb les Balears durant &l Tortonia (via el SE de la pe-
ninsula Ibérica). Aquest s el cas del pseudoscorpi
Roncus vidali, 'opilio Scotolemon balearicus, els co-
lebpters Reichela balearica, Trechopsis terraresi,
Leptobythus palaul, | isbpode Haplophthaimus chis-
terai. El pseudoscorpl Neobisium (Blothrus) monas-
terdi fou relacionat per MAHNERT (1977) amb la fau-
na d'Euskadi, perd HEURTAULT (1990} ha deserit
una especie pertanyent a aguest subgénere del nord
argeli (regid biogeogralica més afi a les Balears), | és
per aixd que |'englobam dins d'aguest grup.

2) E= pot identificar també un reduit grup d'espécies
d'afinitat Proto-Ligurica (aixt és, NE de la paninsula
ibérica, Provencga i illes Tirréniques), | per tant d'ori-
gen antic. Ho componen els coledpters Duvalius ba-
learicus | Henrotius jordal, | també el diplopode Lo-
phoproetus pagesi.

31 Hi ha també elements d'afinitat mdltiple, com 'sd-
pode Trichoniseus dragani, o el quilopode Lithobius
vivesi, perlanyents a grups gue compten amb repre-
sentants per lota la Mediterrania.

4) Finalment pat esmentar-se |'enigmalic isbpode Ba-
learanethaes sesrodesanus, un genere endemic de
Mallorca amb afinitat incerta, | que és considaral com
la forma més arcaica entre els Haplophthalminae
(CRUZ, 1990},
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