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In his paper, Van der Meer tries to reconstruct the 
Triassic-Miocene palaeogeography and basin evolu­
tion of the Subbetic Zone between Ronda and Malaga. 
However, the area between Ronda and Malaga does not 
correspond primarily to the Subbetic Zone, but prin­
cipally to the Internal Zones of the Betic Cordillera 
and, to a much lesser extent, to the Campo de Gibral­
tar Complex. The latter is backthrusted on the Bur­
digalian transgressive sediments, that were uncon­
formably deposited on the Internal Zones in the Alora­
Casarabonela-Tolox region. The Campo de Gibraltar 
Complex and the Rondaide Complex (or external Dor­
sale of French authors) outcropping extensively in this 
area are ignored in Van der Meer's Figure 2. The Sub­
betic units are present only in the area immediately to 
the south and east of Ronda. However, they constitute 
only a small part of the most internal areas of the Peni­
betic (westernmost Internal Subbetic ): Sierras Hidalga, 
Blanquilla and Merinos. Thus, the Median and Exter­
nal Subbetic and the units forming a transition to the 
Prebetic are not present. 

When Van der Meer states that 'relatively few 
recent studies have been undertaken in the western 
part of the orogen', he ignores the great number of 
papers published about the geology of this area by dif­
ferent authors from many countries, many of which 
are Ph.D. theses with an abundance of stratigraphical, 
palaeontologic, sedimentological, tectonical, struc­
tural, palaeomagnetic, petrological and geochemical 
data (Cruz-Sanjulian 1974; Pendon 1978; Gonzalez­
Donoso et al. 1983; Olivier 1984; Martfn-Algarra 
1987; Thurow 1987; Platzmann 1992; and numerous 
geological maps). These studies concern the Internal or 
External Zones, or the Campo de Gibraltar Complex. 

Van der Meer also states that 'stratigraphic mapping 
and facies analysis allow to reconstruct palaeoenviron­
ments' (sic, p. 43) and that his observations are focused 
'on the exposed sequences north and east of Ronda and 
on Neogene deposits north of El Burgo' (p. 45). How­
ever, he did not make these studies himself and he does 
not mention his sources, with the exception of four 
unpublished reports made by ITC students in which 29 
sections constitute the main data base. In fact, a com­
plete confusion between data obtained from different 
outcrops and tectonic units is evident from the exami­
nation of both the text and the figures, none of which 
matches the geological reality of the area. It is curious 
that the author does not mention any of the classical 
sites with clearly visible outcrops, which have been 
known for a long time and where the most important 
observations about the geology of the Malaga-Ronda 
area have been made (El Chorro, Torcal de Antequera, 
northern foothills of Sierra Hidalga, Sierra Blanquilla, 
Rfo de la Venta, east of Teba, and many other sites). 
On the contrary, most of the sites in Figure 2 represent 
poor outcrops where only fragmentary and incomplete 
stratigraphical or tectonical observations can be made. 

Moreover, the author completely ignores the tec­
tonic structure of the area, and assigns outcrops to the 
Subbetic Zone that actually belong to other tectonic 
units. This is the case with points 4, 5, 7, 8, 10, 12, 
14, 15, 18, 19, 23, 24, 26, 27, 28 and 29. All of them 
are located within the Campo de Gibraltar Complex, 
mainly in areas with a great development of clays. In 
none of these sites, nor in points 1, 2, 8, 9, 16, 17, 
21, 22, 25 and 26, do we find a continuous section 
with a substantial portion of the rock record in good 
exposures, enabling us to establish the stratigraphy. 
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We also wish to mention several specific points: 

a) Triassic 

Figure 4 does not correspond to any Triassic succession 
outcropping near Ronda. The excellent work by Durr 
(1967: pp. 9-11, Figure 4) and the more recent study 
by Martfn-Algarra (1987: pp. 60-68, Figures 14--16, 
18 and 21) provide a detailed insight into the Triassic 
stratigraphy of the area. Some details are: 
- No 'red-coloured conglomerates and sand­

stones .. .' (p. 45) exist in the Subbetic (Peni­
betic) succession to the east of Ronda. These are 
present only in the Convento de las Nieves and near 
Alozaina, in outcrops which actually belong to the 
Malaguide Complex and which are extremely tec­
tonized. No dating of these rocks has ever been 
published. 

- The 'dolomites containing Myophoria . . .' (p. 47) 
are rather vermiculated limestones belonging to 
the Penibetic succession. They are not overlain by 
the dolomitic succession with Alpine facies con­
taining abundant dasycladacean algae described 
by Durr (1967), and studied in detail with regard 
to its sedimentological features by Martfn-Algarra 
(1987). The dolomites (Carnian-Norian) belong to 
the Internal Zones (Rondaides or Nieves Unit) and 
overthrust both the Campo de Gibraltar Complex 
and the Penibetic succession. They are more than 
1100 m thick, not 110 m. 

- The Upper Triassic, stratigraphically overlying the 
Middle Triassic of the Penibetic, and outcropping 
at many places in the northern foothills of Sier­
ra Hidalga, shows no reef or backreef facies, but 
rather a peritidal dolomitic facies associated with 
variegated clays, sandstones and gypsum in a typ­
ical Germanic Keuper facies association. 

- The Triassic to the north of Campillos belongs to 
other Subbetic units which are completely differ­
ent from those cropping out near Ronda, and its 
thickness is much greater than that of the Keuper 
of the Penibetic. The brecciation of the rocks in 
these outcrops is so intense that the stratigraphical 
relationships cannot be established. In any case, no 
coarse alluvial deposits have ever been described 
in the Triassic deposits of this area. 

b) Jurassic 

Van der Meer mixes observations made in the Penibet­
ic and other Subbetic units with a completely different 

stratigraphical succession. The columns reproduced in 
his Figure 5 do not correspond to any observation that 
could be made either at his point 2, or at any other site 
in this area. Marls, marly limestones and sandstones 
do not exist in the Jurassic succession of the Penibet­
ic, particularly not in the Dogger which corresponds 
to the most calcareous part of the Jurassic succession. 
The corals cited by Durr ( 1967) come from the area of 
the Jarastepar, southwest of Ronda, but their dating as 
Malm can now be ruled out in the light of more recent 
data, in particular the presence of nodular limestones 
rich in ammonites of the Middle Oxfordian throughout 
the Penibetic (Cruz-Sanjulian 1974; Sequeiros 1974), 
just above the coral-bearing limestone formation. The 
latter should correspond to the top of the Dogger (Cal­
izas de Coral de Villaluenga Member within the Endri­
nal Fm. of Martfn-Algarra 1987). 

The unit recognized by Van der Meer, referring 
to the work of Delgado & Sanz de Galdeano (1981), 
does not correspond to the Penibetic, but to the Median 
Subbetic. Van der Meer has mixed the various Subbetic 
domains indifferently, without taking into account their 
diverse palaeogeographical origins. 

c) Cretaceous 

Van der Meer made the same indiscriminate mixture of 
the Cretaceous, which is completely pelagic in the area 
near Ronda. No Praealveolina has ever been found 
in the Cretaceous of the Penibetic, which is made 
up entirely of marly to calcareous rhythmites rich in 
planktonic foraminifera (with some cherty beds in the 
Cenomanian-Turonian). Resedimented shallow-water 
benthic foraminifera have been found in the provinces 
of Cadiz and Malaga (not in the Penibetic, but in the 
Late Senonian 'Flysch a Microbreches' of the French 
authors, e.g. Didon (1969), Peyre (1974) and Bour­
gois (1978)). These formations are typical of some 
Campo de Gibraltar units that tectonically overlie the 
Penibetic (particularly the Algeciras, Boyar, Ubrique 
and Arguelles units; see also Martfn-Algarra 1987). 
No Cretaceous occurs '5 km north of Antequera' (p. 
49); this area is the centre of the Neogene-Quaternary 
Antequera basin filled with recent alluvial sediments 
of the Guadalhorce River (see the geological maps of 
the area, in particular the 1/50000 IGME sheet 1023 
(Antequera: Martin-Serrano Garcia 1986). 



d) Tertiary 

Van der Meer's confusion between stratigraphical, 
palaeontological and sedimentological information 
from different outcrops is especially dramatic with 
regard to the Tertiary, where information derived 
from the different Campo de Gibraltar units has been 
mixed with observations made in the Penibetic and 
the Malaguides. The author mentions the presence of 
Tertiary Subbetic outcrops in Ardales, El Burgo and 
Teba, which actually do not exist at all in shallow-water 
facies, and makes inadmissible palaeoecological infer­
ences for the Subbetic Zone from benthic foraminifera 
and other microfossils that occur throughout the cal­
careous turbidites belonging to the Campo de Gibraltar 
Complex. 

With regard to the Late Oligocene-Early Miocene, 
the author presents three palaeogeographical recon­
structions. Figure 9 fails to take into account the exist­
ing tectonic model explaining the geodynamic evo­
lution of the Betic-Rif region during the Oligocene 
and the Neogene. His figures are incompatible with 
any of the models of Durand-Delga (1980), Dobias 
& Oyarzun (1989), Platt & Vissers (1989), Sanz de 
Galdeano (1990), and others. All of these models 
accommodate, in different ways, the displacement of 
the Internal Zone relative to the External Zone, in such 
a way that during the Aquitanian or the Burdigalian 
these zones were not in the same position as at present. 

Figure 10 reveals the ignorance of the important 
Burdigalian outcrops in the Malaga Basin (Boulin et 
al. 1973; Bourgois 1978; Martfn-Algarra 1987; Sanz 
de Galdeano et al. 1993). 

With regard to the Tortonian, the author states that 
the Early Tortonian of Ronda is made up of ' .. . marls 
(200 to 300 m thick) with an upward increase of 
sandstone intervals containing minor halite intercala­
tions . . .' (!!! p. 51), overlooking the presence of the 
impressive Tajo of Ronda, composed of more than 
150 m of calcareous conglomerates overlain by cross­
bedded bioclastic calcarenites. Moreover, during the 
Tortonian there was a connection between the Atlantic 
and the Mediterranean (Lopez-Garrido & Sanz de 
Galdeano 1991; Sanz de Galdeano & Lopez-Garrido 
1991). 

As a whole, Figure 11 is not correct. The Tor­
tonian is wholly independent of the original Subbetic 
Basin, and has a completely different facies. Further­
more, in the Malaga Basin the Tortonian deposits are 
composed of marine bioclastic sand waves (calcaren­
ites) and conglomerates (e.g. directly to the west of 
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Alora) coexisting with emerged areas; these occur, for 
example, to the west of Torremolinos, in the Sierra 
de Mijas (Lopez-Garrido & Sanz de Galdeano 1994; 
Sanz de Galdeano & Lopez-Garrido 1991). Finally, 
the supposed shoreline of the Tortonian in Figure 11, 
in the Malaga-Casarabonela sector, coincides exactly 
with the Pliocene shoreline and also with the marly 
facies. We believe, therefore, that there is major con­
fusion with the Pliocene palaeogeography (compare 
Figure 11, p. 55 of Van der Meer, with Figure 4D, p. 
177 of Sanz de Galdeano & Lopez-Garrido 1991 ). 

Conclusion 

It is difficult to comment on Van der Meer's palaeogeo­
graphical reconstructions and backstripping analysis, 
because they have been made on the basis of a com­
pletely erroneous 'synthetic' column in which strati­
graphies from many different tectonic units are jum­
bled. It should also be mentioned that several important 
papers about the geology of the area are not taken into 
account. 

In short, we believe that the errors, omissions and 
confusion in the study of Van der Meer should be cor­
rected to avoid misconceptions about the geology and 
the palaeogeography of the Subbetic Zone and of the 
area between Ronda and Malaga. 
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