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Abstract
Numerous Upper Jurassic–Lower Cretaceous tracksites are found in the Mae-
strazgo UNESCO Global Geopark; sauropod and ornithopod tracks are abundant 
and there are some rare stegosaurians and theropods. The Lower Cretaceous ich-
nite sites are dominated by ornithopod tracks, while only one Upper Cretaceous 
site, containing theropod tracks, has been documented. Seven of these sites are clas-
sified as Assets of Cultural Interest, the highest level of protection established in 
Spanish legislation, and three of them are open to visitors to promote education 
and geotourism.
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Introduction
The Maestrazgo UNESCO Global Geopark 
(northeastern Teruel, Aragon, Spain) comprises 
43 municipalities. In 2000, this area, together with 
territories in three other countries, prompted the 
creation of the European Geoparks Network (see 
details of the Geopark in Alcalá & Royo-Torres 
2021, and references therein). While there are 
many municipalities of the Geopark where dino-
saur bones have been recorded, dinosaur track-
sites, which are significant for both research and 
promotion of education and geotourism, have 
been documented in just a few of them: Aliaga, 
Allepuz, Camarillas (found in 2013, unpublished), 

Castellote (Abenfigo and Ladruñán), Galve, and 
Miravete de la Sierra (Fig. 1). While none of the 
dinosaur bone sites have been given specific le-
gal protection, seven dinosaur tracksites have 
been declared Assets of Cultural Interest by the 
Government of Aragon (Bien de Interés Cultural, 
Conjunto de Interés Cultural-Zona Paleontológi-
ca, Decree 20/2003, of January 28), which is the 
highest level of heritage protection afforded by 
Spanish legislation. They are located in: Castel-
lote (Abenfigo), Galve (Ríos Bajos, Las Cerradi-
cas, Los Corrales del Pelejón, El Cantalar, Barran-
co Luca 1 y 2) and Miravete de la Sierra (Miravete 
1 and 2) (see Cobos et al. 2018). 

The most important tracksites of the Geopark are 
located in the Galve Sub-basin geological area 
(Maestrazgo basin, Iberian Range), occurring in 
lithostratigraphic units ranging from Upper Ju-
rassic to lowest Cretaceous, where tracks of sau-
ropods and ornithopods are abundant, although 
there are stegosaurians and theropods tracks too 
(Andrés et al. 2007; Cobos 2011; Castanera et al. 
2011, 2013). In the Lower Cretaceous, ornitho-
pod tracks are especially common in Barremian 
outcrops (Cobos et al. 2013; Herrero-Gascón & 

Pérez-Lorente 2013; Royo-Torres et al. 2013; Na-
varrete et al. 2014). There is also a small tracksite 
dated as Upper Cretaceous in the Morella Sub-ba-
sin (Meléndez et al. 2003; Mampel et al. 2010). 

The stratigraphy of the areas where the main sites 
are located is described in Royo-Torres et al. 
(2014), Aurell et al. (2016, 2019) and Campos-So-
to et al. (2019). Alcalá (2018) details a public 
network of paleontology installations within the 
Geopark (in Galve and Castellote) curated by the 

Figure 1. Situation map of Maestrazgo UNESCO Global Geopark. Code for municipali-
ties mentioned in the text: A) Aliaga. B) Allepuz. C) Camarillas. D) Castellote (Abenfigo 
and Ladruñán). E) Galve. F) Miravete de la Sierra.
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Dinópolis organization set up by the Government of 
Aragon. Dinópolis offers a network of facilities in 
the province of Teruel which serves as a paleonto-
logical museum, a paleontological research center, a 
territorial network of interpretation centers, and a set 
of attractions whose protagonists are dinosaurs.

This contribution focuses on two areas where 
tracksites have been prepared for public visits, 
because these feature the most noteworthy tracks. 
These areas have been converted into simple on-
site facilities: Las Cerradicas, Los Corrales del 
Pelejón and Cerro de San Cristóbal in Galve, and 
the Miravete 1 in Miravete de la Sierra.

Las Cerradicas tracksite (Galve)
Ichnological Description
More than a hundred tracks have been document-
ed at Las Cerradicas site (Fig. 2). The first de-
scription by Pérez-Lorente et al. (1997) identified 
one of the four main trackways as belonging to an 
ornithopod. The other three, which share similar 
characteristics, were identified as possible orni-
thopod or theropod tracks (Cuenca-Bescós et al. 
1997). The attribution of the three questionable 

trackways to theropod trackmakers by some re-
searchers (Pérez-Lorente 2004, 2009; Canudo et 
al. 2005, 2008, 2010), led them to propose that 
theropod dinosaurs during the Tithonian-Berriasian 
transition displayed gregarious behavior (Pérez-Lo-
rente 2004, 2009; Canudo et al. 2008, 2010; Cas-
tanera et al. 2012). However, the tridactyl pedes 
with associated manus tracks are more likely as-
signable to an ornithopod trackmaker (Carrano & 
Wilson, 2001), and therefore the interpretation that 
small theropods were gregarious at the time is un-
supported. The original study of Pérez-Lorente et 
al. (1997) mapped manus tracks in the purported 
theropod trackway, and Alcalá (2006) discussed 
the criteria for attribution to theropods or ornitho-
pods. Furthermore, these four trackways with tri-
dactyl pedes from Las Cerradicas have been firmly 
attributed several times to quadrupedal ornithopod 
trackmakers (Royo-Torres & Cobos 2007; FCPTD 
2009; Lockley 2009; Lockley et al. 2009; Cobos 
2011; Castanera et al. 2013). The lack of a com-
plete pes-manus pairs in some trackways from Las 
Cerradicas may be the consequence of the differen-
tial preservation of the ornithopod manus tracks, as 
detailed by Castanera et al. (2013).

Figure 2. Las Cerradicas tracksite during a Global Geoparks Network revalidation mission in 2015. 
Notice that both ornithopod (white contours) and “theropod” (black contours) trackways include manus 
prints.
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In addition, Castanera et al. (2011) described six 
parallel trackways (unearthed after a new excava-
tion of this site) made by small sauropods, pos-
sibly small titanosauriforms, and attributed their 
parallelism to gregarious behavior. The most pe-
culiar trait of the tracks is their small size, which 
could indicate that the trackmakers were either ju-
veniles or dwarf sauropods.

Museographic and Conservation Activity
Las Cerradicas and Los Corrales del Pelejón (see 
below) are the only paleontological sites in the 
Geopark covered by a structure that protects them 
from weathering and other threats (such as the 
passage of livestock, visitors, etc.). In both cases, 
the infrastructure was completed to protect the pa-
leoichnological sites in situ, unlike at other sites 
where total or partial excavation and removal of 
the fossil remains is possible.

Initial conservation at Las Cerradicas took place 
during the 1990s and early 21st century. Work was 
carried out to divert water and stabilize the tracked 

area; in 2005 cleaning, preparation, stabilization, 
and the uncovering of new tracks, were carried 
out by specialized technicians of the School of 
Paleontological Restoration of the Government of 
Aragon. A wall was also built to protect the sur-
face from run-off water. Later the excavation of a 
new part of the site was undertaken and coordinat-
ed by paleontologists from the University of Zara-
goza to evaluate the impact of foundations for the 
planned covering, which was constructed in 2008 
(Alcalá et al. 2010). This structure was planned 
to reduce insolation and humidity (rain and snow 
are common in Galve) and also to provide natu-
ral lighting for the tracks. The roofing installed at 
Las Cerradicas is not fixed to any point within the 
area with tracks. The roof is made of rigid, translu-
cent materials, with taut canvases on its sides that 
feature interpretation texts and graphics. A ladder 
provides access to a raised platform from which 
the tracks can be observed in full (Fig. 3). In addi-
tion, a disused road to Galve was converted into a 
parking area for visitors. 

Figure 3. Structure 
that protects the Las 
Cerradicas tracksite 
near the village of 
Galve.
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Las Cerradicas was one of 11 tracksites selected 
for the Dinosaur Ichnites of the Iberian Peninsula 
transnational candidacy for the UNESCO World 
Heritage List (WHL), under the motto Dinosaurs 
Walking in a Drifting World (FCPTD 2009), and 
presented jointly by the governments of Spain and 
Portugal. After evaluation during the 34th session 
of the World Heritage Committee in Brasilia in 
2010, decision 34COM 8B.7 of the WHC deferred 
the inscription in the WHL and requested that the 
applicants justify the Outstanding Universal Val-
ue (OUV) of a property based on dinosaur ichnites 
(Alcalá 2012; Cobos et al. 2018). However, after 
many changes in the political representatives for 
culture in the six Spanish autonomous communi-
ties involved and also in the Spanish and Portu-
guese state administrations, the decision was taken 
to abandon the proposal and remove the property 
from the Spanish Tentative List (resolution passed 
at the meeting of Consejo de Patrimonio Histórico 
held in Córdoba in 2016). Portugal also withdrew 
the Icnitos de Dinossáurios da Península Ibérica 
property from its Tentative List in 2016 (Alcalá et 
al. 2018).

In recent years the site has hosted numerous edu-
cational, training and geotourism events: guided 
visits for general public, guided visits for experts, 
for example, during the 10th Mesozoic Terrestri-
al Ecosystems (Teruel 2009) and the XVI Sym-
posium on Geology Teaching (Teruel 2010), ac-
tivities to celebrate European Geoparks Week, 
several paleontological meetings at Galve, and 
fieldtrips for a course on Paleontology & Devel-
opment (Teruel Summer  University of Zaragoza), 
among others.

Los Corrales del Pelejón Tracksite (Galve) 
Ichnological Description
Los Corrales del Pelejón was the first dinosaur 
tracksite to be studied in Aragon (Casanovas-Cla 
dellas et al. 1983-1984). These authors described 
the tracks and identified them as belonging to 
theropod dinosaurs. Some years later, after clean-
ing  the site, 35 new tracks with similar character-

istics were discovered, largely distributed across 
seven trackways showing different directions 
(Cuenca et al. 1993). Track morphologies and 
sizes are different but all of them are tridactyl, 
most have an elongated central digit, and tracks 
are commonly longer than they are wide. In some 
samples it is possible to distinguish sharp claw 
marks and digits with numerous pads. There are 
also tridactyl tracks without nail marks, and with 
length/width ratio close to one. These trackmak-
ers would have been medium-sized ornithopods. 
Finally, there are four large, rounded, depressions 
in the center of the site (Fig. 4), but they lack diag-
nostic characters and may be undertracks (Andrés 
et al. 2007).

In terms of geological age, this site was tradi-
tionally included in the El Castellar Formation 
(Hauterivian-Barremian, e.g. Ruiz-Omeñaca et 
al. 2004), but Luque et al. (2006-2007) placed it 
in the underlying Villar del Arzobispo Formation 
(dated around the Jurassic-Cretaceous transition 
in the Galve area, Royo-Torres et al. 2014; Aurell 
et al. 2016).
 
Museographic and Conservation Activity
The standout development project on this site took 
place in 1993 with the aim of providing protection 
and a clear view of the in situ ichnites (Cuenca et 
al. 1993). Although the final result has been gen-
erally satisfactory (Fig. 5), more suitable materials 
and design would have offered more efficient pro-
tection and less maintenance requirements for the 
cover and the ichnological stratum.

San Cristóbal 3 Tracksite (Galve)
Ichnological Description
The San Cristóbal 3 tracksite was located in the 
Camarillas Formation (lower Barremian), in the 
municipality of Galve. Before its removal by 
mining activity, a paleontological and ichnologi-
cal data recovery project was carried out in 2011 
(Royo-Torres et al. 2013). Six dinosaur tracks 
were originally described by Herrero-Gascón & 
Pérez-Lorente (2009) over a small surface area, 
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Figure 4. Detail of the track layer in Los Corrales 
del Pelejón tracksite.

Figure 5. The first tangi-
ble protection of a pale-
ontological site built in 
Maestrazgo Geopark (Los 
Corrales del Pelejón).
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but subsequent work in 2011 identified 43 ichnites 
in a 100 m2 area (Fig. 6). During the investigation, 
apparently circular tracks (length/width ratio close 
to one) were documented, but identifiable track-
ways could not be identified, and the arrangement 
suggested simple dinoturbation. After careful 

cleaning, three digit marks and a rounded heel 
were observed inside the circular perimeter of at 
least four tracks, which allowed reinterpretation of 
the trackmakers from sauropods (Herrero-Gascón 
& Pérez-Lorente 2009) to probable ornithopods 
(Royo-Torres et al. 2013).

Museographic and Conservation Activity
The main objective of paleontological work at this 
site was to safeguard the scientific information 
and remove the most representative ichnites to 
make way for mining activity. The work was or-
ganized by the Fundación Conjunto Paleontológi-
co de Teruel-Dinópolis under the supervision of 
the General Directorate of Cultural Heritage of 
the Government of Aragon, and was funded by 
the mining company Watts Blake Bearne España, 
S.A. Three of the original tracks were extracted, a 
detailed 3-dimensional scan of the site was carried 
out, and a full-sized polyester resin replica of the 
most relevant part of the tracksite was made. This 
replica is currently on display at the Dinópolis sat-
ellite center in Galve (Fig. 7). 

Miravete Tracksite (Miravete de la Sierra)
Ichnological Description
The landscape surrounding the very small vil-
lage of Miravete de la Sierra (31 inhabitants) is 
influenced by the structure of an anticline affect-
ing Upper Jurassic-Lower Cretaceous marine and 
continental sediments, deposited in the Galve 
Sub-basin of the Maestrazgo Basin. There are two 
dinosaur tracksites in the vicinity of Miravete vil-
lage: Miravete 1 and Miravete 2. The tracks were 
attributed to sauropod and theropod dinosaurs 
(Pérez-Lorente 2004), and the limestone layers 
which include them have been ascribed to the 
Tithonian-Berriasian Villar del Arzobispo For-
mation (Pérez-Lorente & Romero-Molina 2001; 
Espílez & Mampel 2008; Aurell et al. 2016). As 

Figure 6. San Cristóbal 3 tracksite during its study.
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Figure 7. Replica of tracks from San Cristóbal 3 exhibited in the satellite of Dinópolis in Galve, visited during 
the Global Geoparks Network revalidation mission carried out in 2011.

Figure 8. Detail of some dinosaur tracks in the lower layer of Miravete 1.
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a result of geoconservation activity (Alcalá et al. 
2013), new dinosaur tracks were documented. In 
the lower layer of Miravete 1 (Fig. 8), the number 
of identified tracks increased from 57 to 66. All 
these tracks are oval-shaped or rounded. Addition-
ally, five new tracks were identified in the upper 
layer of Miravete 1, increasing the count from 10 
to 15.
 
Museographic and Conservation Activity
The Miravete 1 tracksite was partially prepared 
for visitors as part of the technical preparation for 
students of the School of Paleontological Resto-

ration, a two-year postgraduate training, of the 
Government of Aragon in 2013. The specific ac-
tions undertaken were widening of the exposed 
area, removal of plants (with organic herbicide 
products when necessary), cleaning fissures and 
sealing cracks (with epoxy resins), detection and 
recovery of ex situ fragments, joining of detached 
fragments, and consolidation. In addition, a bro-
ken theropod track from Miravete 2 was recov-
ered, restored and reintegrated. This track is cur-
rently displayed in the main Dinópolis exhibition 
center as a sample of what visitors can see if they 
choose to visit the Geopark (Fig. 9). 

Figure 9. The recovered track of a theropod from Miravete 2 on display in the Dinópolis main exhibition in Teruel city.

It is worth noting that in addition to guided visits 
and other educational and geotourism activities 
at the tracksite, in August 2013 a twinning agree-
ment was signed in Miravete de la Sierra by rep-
resentatives of the Maestrazgo UNESCO Global 
Geopark and the Longhushan UNESCO Global 
Geopark (Jiangxi, China).

Geolodía Educational Event at Abenfigo 
Tracksite (Castellote)
Other scientific dissemination events have also 
been carried out in the dinosaur tracksites of the 
Maestrazgo Geopark. The celebration of Geolodía 
(the Spanish Day of Geology) is a highlight event. 
Geolodía is currently the most popular geological 
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activity in Spain, as it takes place over one week-
end of the year in all provinces of the country. 
During the event, specialists share the interpreta-
tion of some remarkable geological features with 
members of the public (Alcalá & Simón 2018; 
Cobos et al. 2020). The national celebration has 
been coordinated by the Sociedad Geológica de 
España (Geological Society of Spain) since 2010, 
and features the involvement of more than 500 or-
ganizers and volunteers. Maestrazgo Geopark was 
the stimulus for the first Geolodía event, held in 
the Aliaga Geological Park in 2005.

Geolodía-Teruel was celebrated at the Abenfigo 
tracksite on April 25, 2010 (Fig. 10), with the top-
ic “Tras las huellas de los dinosaurios” (“Follow-
ing the dinosaur tracks”) (Mampel et al. 2010). 
This outcrop is the only one with dinosaur ich-
nites from the Late Cretaceous (Meléndez et al. 
2003) so far identified in the province of Teruel. It 
is characterized by the presence of tracks of about 
30 cm in length produced by theropod dinosaurs 
that walked on a soft substrate covered by algal 
mats (Andrés et al. 2007).

Involvement of the Local Community
The province of Teruel has suffered a continuous 
loss of population. In 1910, it had 265,908 inhab-
itants, whereas the latest available census from 
the National Institute of Statistics indicates only 
134,176 (2020). The territory of the Maestrazgo 
Geopark has an average population density of 
fewer than 6 inhabitants per km2, and many villag-
es have populations of only a few dozen people. 

Furthermore, this population is in general elderly, 
with an average age much higher than for Spain 
as a whole. Despite this, interest in the conserva-
tion and dissemination of local paleontological re-
sources is very strong in some localities.

Galve (162 inhabitants) stands out, where, thanks 
to the pioneering efforts of its resident Mr José 
María Herrero (1925–2012) and his family, local 

Figure 10. A group of participants at the Geolodía event celebrated in 2010 at the Abenfigo tracksite (Castellote).
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people were instrumental in the discovery of the 
first dinosaur tracks in 1981. In the mid-1990s the 
first organized visits began, which were guided by 
members of his family, until in 2001 they created a 
small company, called “Guías de Galve” (Guides 
of Galve), for this purpose. Thus, in this munici-
pality, certain tasks of conservation and dissem-
ination of paleontological heritage in general, 
and ichnological heritage in particular, have been 
carried out by the local residents themselves, who 
founded the Cultural Association “Dinosaurio”, 
by the council itself (Instituto de Estudios Turo-
lenses, 2009), and by institutions such as the Gov-
ernment of Aragon and its Dinópolis Foundation. 
The involvement of the local population to pro-
mote its paleontological heritage has made Galve 
one of the key municipalities in the creation of the 
Maestrazgo Cultural Park, which is the foundation 
for the creation of the UNESCO Global Geopark. 
It also led to the creation of a local museum and a 
Dinópolis “satellite” museum.

Despite the senior age profile of the population of 
the Maestrazgo Geopark, the inhabitants have ac-
tively participated in the events organized by the 
institutions that operate in the Geopark, such as 
informative talks about geoconservation given by 
post-graduate experts of the School of Paleonto-
logical Restoration (Government of Aragon), and 
on paleontological heritage by experts of Dinópo-
lis Foundation in Miravete de la Sierra (31 inhab-
itants), or the celebration of Geolodía (the Day 
of Geology) in Abenfigo (45 inhabitants). This 
increase in paleontological knowledge encourag-
es the residents to value their heritage, contribute 
respectfully to its conservation and help promote 
it among visitors.

Conclusion
While new dinosaur ichnotaxa have not yet been 
described from the Geopark, some tracksites are 
important for the scientific community and devel-
opment of the territory. This is because they have 
been prepared for visits as an educational and 
geotourism resource. Thus, visitors can enjoy the 

open-air paleontological heritage of the Geopark 
and learn about its dinosaur record in situ at the 
same time. In addition, given the especially delicate 
and outdoor nature of this heritage, various cam-
paigns have been carried out focused on preventive 
restoration, conservation, and legal protection.
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