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INTRODUCTION

CASTELL6N (SPAIN)

The year 2000 brought with it the opening of a clay mine for ceramic use located in
the municipal area of Morella, in Castell on province. This event, which at first see med of
no grea t significance, how ever gave rise to some issues of considerable importance
regarding the compa tibility of qu estions so far apart and see mingly unrelated as how to
run a mine for the ceramic industry and the recovery of items of cu ltura l in terest.

In this context, wha t relationships are there between the mining industry and
her itage? The red clays of the cent ra l part of the so-called, geolog ically speaking, Clay
Forma tion of Morella exh ibit some very su itable cha racteri stics for use in the production
of bodi es for ceramic compos itions . These Morella clays have in a sho rt time becom e an
important ingredient in the formulations of red bodies for their fluxing properties, good
compac tion and good defl occulation. But thi s type of clay also presents anothe r
characteristic that has to do wi th heritage value, and that is of bein g able to preserve,
among its strata, fossil rem ains of an extraordina ry palaeon tological im portan ce. The firm
Arcillas de Morella, form erly know n as Capas Rojas de Morella, is fou nd in a sed ime ntary
sequence wh ose chronology dates back to the lower Cretaceous, approxima tely 110 -115
mi llion yea rs ago. The sed imenta ry materi als, tha t is to say the clays, we re of continenta l
origin and we re deposited in a palaeoenviron ment dominated by a delt aic plain . At that
time, on the surface of the earth the dominant fauna was the dinosaur. The ir skeleta l
rema ins, together with those of other animals such as croco diles, tu rtles, amphibians or
fish we re fossilised in the clay sed iments of Morella, ev idencing their presen ce in a
singular way. Not in vain, the dinosau r sites of Morella, for their qu ality and quanti ty,
stand among the bes t in Europe . Therefore these clays present a symbios is between
ind ustrial reso urces and heri tage resou rces; and althou gh it may seem con trad ictory, there
is an exa mple of mutual support.

The possible imbalance between the industri al exploitation of these clays and the
preservation of the rich pa laeo ntolog ical heri tage tha t they contr ibute was solved in a
very satisfacto ry way at the Min e of Mas de la Parreta of Morella, withou t a doubt owing
to the sensitivity and read iness of the organisations involved : on one hand, the company
owning the Mine, Vega del Mo ll, S.A., and which adminis ters the resou rce; on the other,
the public institutions that wa tch ove r compliance wi th reg ulations and the preser vation
of heritage, which are the Head Office for Heritage of the Authority for Cultu re an d
Ed uca tion of the Autonomous Government of Valencia and the Morella City Council.

Figure 1. Panorantic view of the M illf at Mas de ln Parreta of Morella.
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The innovative approach adopted, reached by consensus, has bee n positively val ued
by the most noted researchers and has se t a preced ent to be followed by mining
exploitations wit h heritage reso urces at peril. The approach involves the plan ning and
im plem entation of perman ent palaeontological monitoring of the mining extractions by a
com pe tent technician . On one ha nd, the company Vega del Moll, wi th previous planning,
works several banks or sufficiently wide ex tract ive terraces, and this allows the located
sites to be delimited wi thou t d istu rbing the continu ity of the ex traction. On the other
hand , the palaeon tologist carries out his mo nitoring functions an d he studies, sets off and
digs ou t the excavations at the fastes t speed and with the appropria te mea ns for each
occasion. It has thus enabled running the mining exploitat ion of the clays wi tho ut delays
or prejud ice for the com pany, while also locati ng, recovering and invest igat ing important
fossil materials, di scovered moreover in d ifferent sites.

The d inosaur remains of the Morella sites, known since the XIXth century, ha ve bee n
considered as mentioned before, am ong the best and most important, not jus t in Spa in,
but also in a European context. These important fossil records are at present being
increased in a spectacular wa y by the sites of the Mine at Mas de la Parreta. Furthe rmore,
these sites a re driving the recent investigations carried out by several scientists, specialists
in different geolog ic and pal aeontological dis ciplines, thus increasing the prestige of
Morellan fossil records and making Morella a t the moment the hub or cen tre of research
on d inosaurs in Spain.

TH E CLAY FORMATION OF MORELLA

Morella and the Distri ct of Els Ports are located in the north and interior o f Ca stellon
province, in the Valenci a Region , bounded by the south-east of Aragon and the so u th of
Ca talonia. From the point of view of the g rea t geolog ic structural units of the Iberi an
Peninsul a they are fully integr ated in the so-ca lled Connec tion Area, located between the
eas te rn branch of the Iberian Cha in and the Ca ta lan Coasta l Cha in. The Connection Area
cor responds to the palaeogenic inversion of a grea t Jurassic lower high er-Cretaceou s
sed ime ntary basi n, called the Maest razgo Basin.

During the Mesozoic a g rea t sedimen ta tion occu rred of mainly marine influ ence,
which reached a thi ckness of up to 6500 metres, divided in four deposit ional
super-seque nces. One of these super-sequences was that o f the lower Cretaceous, more
tha n 2400 metres thick, which in tu rn was also d ivided in ten depositional seque nces. In
the a rea of Morella , buried deep in the sub-bas in Morella-Forcall-TorreMir6, the deposit
seq ue nce of the lower Aptian is about 350 metres th ick. This seq uence cons ists of five
lithost ratigraphic units: the clay form ations of Morella, marl s o f Cerve ra, limestones and
marl s of Xert, marls of Forcall and the basal part of the calca reous form ation of Villa rroya.

At the beginning of the Apti an a bri ef marine regression took pla ce w ith the entry
of te rrigenous sedi ments that were deposited in a fluviodelt aic env ironment from the
North-NW and produced the Clay Formation of Mo rella (Salas ct al., 1995), also known
previously in an informa l wa y as the Red Laye rs of Morella. The age of the Morella
Formation probably dates back to the basal Aptian. It is d ifficu lt to be more precise since
the fauna and the flora tha t it conta ins, have quite a wide ran ge of scatte r. In so me places
the thick ness of the forma tion can reach 100 met res.
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The stratigra phic series of the Morella Clay Formation show similar characteri stics
in all the outcroppings in the Morella area. The central part of the stra tig raph ic se ries is
defin ed at the base and ceiling by thi ck sa ndstone facies with parallel horizonta l
stra tification. Between them lie the grea t facies of red clay limolites, broken by more or
less thick layers of various subfacie s, am ong which to be noted a re the clayey and sandy
g reen limolit es and the cong lomerate subfacies .
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Figur,. 2. Plllat'()St'os raI'11Y and distribution {iffilcil'~ of tilt' tid taic sy~tt'm {!{flIt' btl~l Alltillll. 1, Arl'll~ witho/lt scdintcntntion
andlor a~hm. 2, Upper deltaic plain (j1m·jan..1. um·t"r deltaic plaill (tilit//). -1. Prodelta. AccordillS to SIlI/I:' et al.. 1995.

The Morella Clay Formation is interpreted as a deltaic fluvi al system with the
presen ce of lagoons and di stribution channe ls and with a prev alence of hyd rornorphous
so ils ge ne ra ted by success ive floods, in an a rea of great plains with flu vial cu rren ts of little
ene rgy but large flow. The vege ta tion was abundant and basically co mposed o f conifers,
cycads and ferns. The proximity of the coas tline also cond itioned the palaeoenvironment
by the influ en ce of tid al curren ts and their intrusion into thi s system.

DINOSAURS O F l\IORELLA: RES EARCH HI STORY

Til E FOSSILS

A fossil is a rest of a vegetable or anima l organism, or of its activity. The organism
belonged to past geologic times and a foss ilisation process replaced the orga nic matter of
its composition by mineral mat ter, or cap tu red or left the imprint of its vita l activity in the
stra tu m. Genera lly, only the most res istant par ts of the organisms fossilised, i.e., di rect
evidence of these organ isms (bo nes, teeth, she lls, etc.), Some indica tions or indi rect
ev idence of the vital activity also fossilised (coprolites or fossil faeces, marks and prints,
eggs, etc. ).
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fi~lln' 3. (~l/Imodoll remains arrallged i ll tlle :'/11111' positioll ill whie;' tltt·y appeared at tift' sift ill Ht'rIlissart (BdgiIiI/lJ.
A111St'um of the lnstitut Royal til 'S Sciences Naturelles de BclSiqlll'.

For a foss il to form it is necessa ry for the dead organism or the indirect evidence to
be buried qu ickly by some type of sed ime nt a nd thus avoid their deg radation,
di sappearan ce or d ecomposition. Suc h events ca n be ca used by met eorologi cal
ph en omena, che mica l alte ra tions or by other live organisms suc h as ba cter ias,
ca rrio n-eating animal, p lants, e tc. Subsequently, mainly in the ske letal eleme nts, ad d ition
o r subs titu tio n p rocesses ca n begin of mineral co mponen ts (perrnine ralisa t ion,
recrystalli sati on, inversi on or mineralogical repl acement). Dissoluti on processes ca n also
comme nce and subsequen t crea tion of mou lds. Din osaurs and other terrestrial animal s
foss ilised when their bodies were buried at the bottoms of channe ls, lagoons, lakes or in
flooded so ils. They could be dragged or floa t there from di st ant or ve ry nearby pl aces or
be overcome by death in situ.

THE Dli':OSAURS

A di nosa ur can be defined as a tetra po d ve rtebra te animal, that is to say with two
pa irs of pe n tadactyl extre m ities, amnio te tha t is to sa y with an internal epithelia l layer in
the embryonic sack, di apsid that is to say with two lateral openings in the rear part o f the
sku ll, and a rchosa u r, that is to say belon ging to the reigning or d om inant reptiles. The
hypotheti cal ancestral d inosaur cou ld be a ca rn ivorous small size biped animal.

Crocodylomorpha

Lepido sauria
Mammalia

Diapsida
Amnio ta

etrapoda
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The pa rentage or phylogen etic relationships of the d inosaurs div ide them into two
big monophyletic groups: the sa urischian and the ornithischian. In the sa urischian
dinosaurs, although their name com es from the arrangement of the hip, the features tha t
define and group them are found mainl y in the vertebras and the hand. The sa urischia n
cons ists of two related groups: the Sauropodomo rpha and the The ropo da . The form er are
gene ra lly herbivores of great size and quad ru peds, with a relatively sma ll sku ll and long
neck and tail. They arc divid ed in turn in prosauropods and sa uro pods ; amo ng these last
ones are found the brachiosaurians whose presen ce has been enco untered in the fossi l
records of Morella . The therop od s a re mostly carnivorous and gene rally biped wi th
diffe rent forms and sizes, with relativ ely big sku lls and nailed ph alanxes of the curved
extremi ties, and of grea t size . This gro up is the only one that has lasted through an
evolutionary process, lead ing to the cur ren t birds. In the foss il record s of Morella rema ins
ap pea r, mainl y teeth, of differen t types of therop od s of sma ll and great size, such as the
Mexnlosnll rlls or Coelurus, and so me form close to the dromcosaurids and
Cnrclwrodol/tosnllrlls. This last one is a thero pod located in the nor th of Africa, with a
similar size to Tyrllllllosnllrlls rex but of greate r weight.

I Dinosauria

20rnithischia

3 Saurischia

4 Cerapoda
5 Marginoccphalia

6Thcropoda

r-- - Thyrcophora

Ccratopsia

2 5

Ornitho poda

30--- Sauropodomorpha
L 6~ Non-avian theropods

'-C.....- Birds

The ornit hischian d inosaurs are characterised by an arra nge me nt of the hip like that
of the birds and also by a series of cha racte ristics relating to thei r herbivore feed . The
orn ithischians include various groups that are also highl y dive rsified, with qu ad ruped
and biped forms. Among these, there are the cera tops ians and pachycepha losaurians with
head s bearing horns or aug mented, and also the stegosaurians and anchilosaurians
featu ring large dorsal plates and tail thorns in some and protecting the backs of others.
These last animals appea r scattered in the Morellan sites wi th remains of the
No dosa uridae family. Anothe r of the important gro ups of ornithischians is that of the
orn itho pods with genera lly biped forms, with extremities in the form of a bird foot.
Among these to be noted are the hyp sylop hod ontids, found in the Morella n records,
had rosaurians or d inosaurs with a duck beak and the iguan odont ids. These are, wit hout
any doubt, the most wid ely found at the Morella sites through the species iguanodon
/lemissnrt('l/s is and possibly some spec ies or new subspec ies of iguanodont id .

The mai n dinosau r sites, by d irect evide nce (remains of animal bodies) and by
indi rect evidence (remains of vital activity) of the lower Cretaceous in Spain are located in
the Eastern Iber ian Mountain ran ge: Las Hoyas in Cuenca, the dis trict of Los Serranos in
Valencia, Calve in Teruc l or Morella in Castellon. There a re also sites in the north of the
province of Burgos and in Soria, in places such as Salas de los Infantes or the whole Sierra
de Ca meros of La Rioja and Soria.

C"n - to!
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HISTO RY OF THE RESEARCHES INTO DINOSAURS IN MO RELLA

ill QUALI22JL2002

Sites with di rect ev ide nce of d inosaur remains ha ve been known since the second
half of the XIXth cen tury. The first informa tion on d isco ve ries of fossil remain s, possibl y
related to d inosaurs, comes from the local histori an Jose Seg ura y Barred a. In hi s book
"Morella and its villages", in a foo tno te he mention s that in August of 1868, the naturalist
and professor of Valenc ian medicine Nicolas Ferrer y [ulvc. followe r of the research
tradi tion of the well-known Valcncian naturalistic An tonio Jose Cavanilles found :

"... sonic deformed /10lies ill tire proximitics of More/la, iohich II Ot OIr/y COllsen),.
tire ali ter f igll re, but evell tirefossilised marroto," (Segura, J. "Morella and its
Villages" Morella, 1868. Vol. II, p. 280).

The firs t cita tion on dinosaur remains comes from Juan Vilanova y Piera, first
professor of Geology and Palaeontology of the Cen tra l Unive rsity of Madrid. In 1873, he
comm unicates the find ing of iguanodon remain s a t Utrillas and Mo rella.

However, the pioneer in the study of Spa nish dinosaurs, largely car ried ou t at
Morellan si tes, was the Castellon researcher and politician , Jose Royo y Go mez. Bet ween
1914 and 1929 he cond ucted a fer tile invest igation in Morella, establishing a numerous
collection of dinosau r remai ns and presenting numerous com mu nicatio ns in nati onal and
internati onal environm ents. His mo st extens ive wo rk is en titled "The di scoveries of
giga nt ic reptiles in Levant ", and it is Royo's on ly work th at includes figures of dinosau rs,
whi le he also complains in it about the use of fossil rem ain s for the cons truc tion of a
bri dge on the road from Morella to Cinctorres.

F('\llrt' 4. Photographic record be/ougillS to Royo. Bridgt' (l ll the Cinctorree
((lad. Arch;pcs Musco Nacional de Cicncias Naturales.

Both Vilanova and Royo deposited the materials of their investi gations in the
Arch ives of the Museo Nacional de Ciencias Naturales in Ma d rid .

Research on d inosaurs stopped until the 60s and 70s. In those tw o decad es a local
ama teur, Francisco Yeste Lopez found several sites of great import an ce. His work alerted the
City Counci l of Mo rella, who reques ted the collabora tion of the Miquel Crusa font Institute of
Palaeon tology in Sabadell. From 1978 to 1980, the Institute, under the techni cal supervision
of Jose Vicente Santa fe and Lourdes Casanovas carried out several excavation campa igns.

Co n -9
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With the mat erials from the exca vations and those contributed by Fra ncisco Yeste, in
1982, Santafe and Casanovas, together with the geologist Sebastian Ca lzad a, of the Musco
del Scminario Co ncilia r o f Barcelon a and the palaeontologist Jose Luis Sanz, of the
Depa rtme nt of Zoology of the Au tono mo us Unive rsity of Madrid , presented severa l
communications and published the fi rst monograph in Spain on dinosaurs, entitled
"Geology and Palaeontology (Dinosaurs) of the red Laye rs of Morella (Castellon, Spai n)" .
In their conclusions they affirm:

..At the lcrcl of Cllrrellt klloll'ledge the Dilwsallr[auna of Morella consists of t il'()

Theropods (Coclurosaur idac lllld. a/ll t a Megalosallridat' undci.), a Sallropod
(Brachiosaurinae undet.), all Anchulosaurian (? Nodosauridar undcl.) alld 011

Orn ithopod (lguanodon bmzissort;'lIsis, VAN BENEDE N, 1887). (Santa fe <'I
al., 1982. p. 143).

In 1983, the sa me researchers presented a publication on the rem ain s o f the
orn ithopod Hypsilophodon dinosaur from the site at Tejcrfa Milian. Francisco Yeste
continued with the fieldwork, locating more sites and making very important find s.

In 1994, at the ini tiative of the City ouncil of Morella, with an importan t part of the
conse rved fossil remains, a Museum on the sing le theme "Time of di nosaurs. The
Cretaceous in Morella" wa s es tablished . The Museu m is located in the Towers of Sa n
Miguel in the med ieval walled enclo sure of the city. With mo re tha n 20,000 an nua l
visito rs, it is one of the most visited museu ms in the Valencia Region. In the same yem; the
associa tion Friend s of Palaeontology of Morella was also founded .

n SUI"1' 5. MIl:-'I'lItll Tt'II/I'f' dt' Dillll:'l1//rl':' . R I11l/ /1 of tilefemur .1/ ::;I1C rJl lIl of 19 UI1110d (H1.
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In 1997, a child play ing at searc hing for fossil di nosaur tracks, acc identally
di scovered the site of theropod ichn itcs at Vallivan a, first ind irect ev idence of the presence
of dinosaurs in Morella . At so me 20 kilometres from Morella, near nati onal highway 232,
the site lies on the surface of a grey calcareous rock, in the north-south direction, w hich is
part of a succession of tabl e levels wh ose age d ates back to the lower Cretaceous, an d
more conc retely to the Hau te rivian-Ba rremian. It contains a compou nd tra il mad e up of
fou r tridactyl ich nites and several isolated ichnites of a theropod d inosau r.

J: ,
'I
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Figure 6. Trail of 1I1t.·mpod dinosanr iclnntcs at Illt' VaJlil'il llfl si ft,.

In 1998 a large fragme nt was di scovered of the righ t hu meru s of an iguan odontid in
the area of Mas de Rorneu , one of the we ll-known si tes in Morella. The ma terial was
deposited a t the at u re Ce ntre "EI Terme r" of Vita-rea l. It was studied by Jose Ignacio
Ruiz-Omen aca of the Universi ty of Zaragoza.

With the opening of the clay m ine a t Mas de Ia Par re ta in 2000, the palaeontological
investi gation of the sites in Morella was given new d rive. The localisati on up to the year
2001 of six d ifferent sites insid e the mine itself w ith the recovery of a high numbe r of
rema ins, as well as their qua lity, has allowed sta rting up va rious resea rch lines and
inc reased the im porta nce of th e More llan fossi l record s. The best specialis ts in
palaeontological matters a re carrying out stra tig rap hic, taphonomic, pa linological or
palaeobiological stud ies of the sites, to find further details and upgrad e their knowledge.

Altho ugh not d irectly in rela tion to field resea rch, the year 2001 has meant a step
forward in the dissemi nation of kno wledge regarding the foss il sites o f Mo rella. The
Mu seum "Temps of Dinosa u res", which had orga nised a travelli ng exh ibition with pa rt of
its fossil collection, visiting cities like Lisbon and Torna in Portugal, or as tellon, Onda ,
Alma sso ra and Les Coves de Vinroma in the p rovin ce itself, for the first time, is joining
the Musco Naciona l de Ciencias a tura les of Mad rid in an outst anding exhibition on the
dinosau rs of Morella, held at the Mu seum in Madrid.

Cun · ll
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FiX"rt,7. Full-scale model ofan Iguanodonfrom 'he exhibition Dinosaursof A-ford /a.

Lastly, it is interes ting to no te the enormous importance of the study of the remains
of sa uropods at the Morella sites cond ucted by the researchers Pila r Yague, Jose Luis
Sanz and Jose Miguel Casul la from the Autonomous University of Madrid and Paul
Upchurch from the Unive rsity of Cambridge. The conclus ions of the study were
prese nted , in Septembe r 2001, as a poster at the Congress of Palaeontology of York in
Grea t Britain. The rem ains correspond to a new taxon of the Brachiosauridne fami ly
called Morellasau rus royoi .

THE DI NOSAUR SITES OF MORELLA: M INE AT MAS DE LA I'ARRETA

The Morella Clay Formation is widely found in the whole dis trict of Els Ports. There
are outcroppings in several towns such as : Vallibona, Cinctorres, Olocau del Rey, Villores,
Zorita, Herbes, Castell de Cabres and He rbesset, In most of these outcroppings it has been
possible to encounter more or less interesting fossil remains, though Vallibona is possibly
to date the best known, with the greatest number of rema ins, most of which are on show
in the pr ivate mu seographi c collectio n of Jua n Cano Forner at the town of San Ma teo.

How ever, the grea test outc roppings of the Forma tion are in the municipal area of
Morella, a di rect conseque nce of the fluvi al erosion of the rivers Bergantes and Ca ldes,
Three main bands can be defined that cross the area in an eas t-west direction :

Con - 12
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- The first o ne is located to the north of the city in the "Denas" (traditional territorial
division of Morella) or Partidas de la Roca and Mo rella la Vella. This outcropping
is the resu lt of the ravines ma de by the tr ibuta ries on the righ t bank of the river
Bergantes. The most prominen t sites are: Mas de Eroles an d Mas de Rorneu.

- The second is located to the south-wes t of the city, in the I" and 2nd Donas of the River.
This band is a result of the river Bergantes and its sub-tributar ies on the left riverbank.
The most noteworthy sites are: Tejerfa Milian, Beltran-Azuvi and Canteret.

......... . ( 11.. ~
~ .
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Figure 8. "£1Beltran " .sil(', PJlOto~ral)11 coUt'clion of loseRO.I/(J .I/ G<iml': .
Archuve of tire M U,St'O Nacional ilt'Cicncias Na /lImIt·s.

- The th ird is located more to the sou th of the city in the va lley dug out by the river
Ca ldes, in the Denas of Coil i Mo ll and Vespa. The most noteworthy sites are: Mas
de Qu erol and the Mine at Mas de la Parrcta,

THE SITES OF TIlE MI E AT MAS DE LA PARRETA

Th e mine at Mas de la Parreta is loca ted four kilom etres from Morella, to the
south-west of the city, on the southern slope of the Agu ila mounta ins, a mou ntain range
that separa tes the beds of the rive r Bergantes and the river Ca ldes, both with an east-west
direction. The southern slope of th is mountain range descends toward a wide valley
formed by the river Caldes, called Vega del Moll, in the Den as of Vespa and Coil i Mo ll.

Mine exploita tion is p lanned by interven tion in several ph ases. In the first phases,
the total extrac tion area involves abou t 30,000 squa re metres, lying in the Masia Quero l
property. Even before 50% of these first phases have been execu ted, six differen t sites with
an extraord ina ry quantity of rem ains have already been located .

Con- 13
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Mas de la Parreta Mine site 1 was located toward the west of the exploitation area,
nea r the surface in a subfacies of clayey grey-green limolites, The removal of land by
machinery di d not allow locating the remains in the clay matrix, however it is almost
certain that a concentrated deposit wa s involved, with we ll-conserved fossil materials. 89
pieces or fragments were encountered, mai nly of a very large iguanodontid, even larger
than the holotype of Iguanodon bernissartensis. Remains of other animals also appeared:
a possible theropod astragalus, remains of crocod iles and turtles and small coprolites.

figurt' 9. Sill' 1. 'Sllalwf.lol1 tid[cmur. A1casur;ng1II1Iw:'ot 1.10 m, it i~ tilt'
largf. ·~ t j illO/d t tl dille in tllt' ll'c.lrld .

Mas de la Parreta Mine site 2 wa s located to the east of the exploitation area under
a terraced farmland area, in greenish-red and motley coloured clays. It presented different
characteristics from the previous location, since the recovered fossil ma terial was of
smaller size and more broken u p. It had therefore possibly been a d istribu tion channel
through which the material had been dragged an d d eposited . A research dig wa s made
measuring 7x6 metres, whi ch yielded small remains across almost the whole extension: of
these to be high ligh ted arc the teet h of several types of animals, from ornithopod an d
theropod dinosaurs to two d ifferent types of crocodiles such as Bcrnissartia an d
Coniopholis . A concent ra tion deposit appeared in which several bones of an iguanod ontid
were located . Other interesting remains were breas tp lates and bon es of turt les, a verteb ra
of a sca ly an imal, ost heodermic plates of crocod iles an d anuran bones.

Mas de la Par rcta Mine si te 3 was located in the subfacies of bluish -grey limolit es
fou nd un der the sa ndstone ba r in the north-eastern par t of the exploi ta tio n area. This site
forms a kind of len s more than a metre high, and abou t 20 metres wide. It was probabl y
a cons iderable cha nne l w ith mom ents of cer tain ene rgy. An important quant ity of
fossilised pl ant remains has been d iscove red . Also to be noted is the di scov ery of
numerous ske leta l remain s, mostly in frag me nts, of several types of dinosaurs. The re are
also crocod ile rem ain s and man y mou lds of gastro po d molluscs.
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FigHY(' 10. Site 4. Concvntmtien &1't1sit. ISCIJiOll ! mgffll.?1I ts and tibia and tail pertcbra of all igllflflOltOlltid.

Mas de la Parrcta Min e site 4 was loca ted on the eastern boundary of the
exploita tion area, 3 metres below the party wall between the farmhou ses of Querol and
Parre ta. It appeared in some red m arbled (m ot ley colou red) clays, indicating
hyd romorphou s so il, possib ly a lagoon botto m with aquati c vegeta tion, in the sa me
stra tigraphic level as site CMP-1. The most important remain s are all of the Iguanodon
ge n us. Taphonornica lly, some elements, es pecia lly th e verteb ras, present ve r tica l
squashing as a resul t of foss ild iagene tic com pression.

Figure 11. Site 5. Concentration deposit of remains of all iguanodoll/id.

Mas de la Par reta Mine site
6 wa s located in a subfacies of
red and g reen ish limoli tes near
the ceiling of the stra tigraphic

Mas de la Parreta Mine si te 5 was locat ed toward the cen tre of the extraction area in
a stra tigra phic lev el near the wall (end of the stra tig raphic se ries) and therefore quite
deep. The lith ology is a littl e differen t from the rest of sites, since it cons ists of limolites
wi th an im po rta nt sa ndy compone nt, whi ch causes stro ng com paction. This su bfacies was
probably related to a cha nnel w ith a water stream of littl e energy. Tapho no mica lly, it is
clea rly a conce n tra tion deposit
owing to the good conserva tion
of the foss ils, as we ll as thei r
grea t ab unda nce: in less than 15
squa re metres more than 60
com plete pi eces or big
frag me nts of a single indi vidual
of the Iguan odon genus were
found, besides othe r remains
suc h as moulds of bi valves or
gastro po ds, sca les of Lepidotes or
crocod ile bon es. A few metres
a\'\'ay, anothe r concen tration
depos it also appeared, possibly
of the sa me indiv idual.
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Figure 12. Site 6. Femur (~l all undetermined dinosaur.

se ries of the red clays and spa tia lly near site 3. Very few remains appe a red in thi s site
although quite a complete femur of 70 cen timetres of a dinosaur is to be noted, at the
moment undetermined, together w ith fragments of ribs and other undetermined rem ains.

EPILOGUE

Altho ug h as we have seen, the history of the dinosaur sites of Morell a is lon g and
interesting, there is without a doubt a before and after in heritage protection in general,
and in pal aeontological resea rch in parti cular, a fter the opening of the Mine at Mas de la
Parreta.

The re is no doubt that mmmg in gene ra l has always disregarded protection of
natural and cu ltu ra l heritage, without worrying much about it, the basic concern being
ex trac tion o f the resource. Thi s has had negati ve repercussions for thi s type of indust ry,
creating a ve ry poor image in society in general, and continuous conflicts with publ ic
ad minis tra tions. Socie ty at present is demanding more and more strong ly th at natural and
cultu ra l heritage be preserved , and thi s gradually being sup por ted by less permissive
regul ati on s, obliging implementation of correc tive and p rotective measures for the
enviro nmen t.

Th e company Vega del Moll , owner of the Mine at Mas de la Parreta has sta rted
putting in place the necessary correc tive mechanisms to protect natural and cultural
heritage. Eviden tly, these mechanisms are carried out partly in com p liance with
legislation and under pressure of public institutions, but also, and thi s is the es pecially
significant point, because of the sens itiv ity of the compa ny in heritage issues and in
actions aimed at su pporting and collaborating in the sustainabl e development of the area .

Con - ) f,
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Figure 13. Allagram of tilt'firm Vt'SO tid Moll

This con tribu tion has led to fostering
archaeological, palaeontological and even
ethno logical research outsi de its exploita tion
sco pe, with collabora tions in cultu ral acts of
the area, sponsorship of the exhibitions at the
Museum Temps de Dinosau res of Morella (as
a significant example, fina ncing the buildi ng
of the full-scale Igua nodon d inosaur) and,
naturally, with the new jobs, in the keeping
employment in the d istr ict.

Arcillas del Moll

It is important to highlight athat the
recovery, study, conservation and exhibition
of heritage, in th is case, ma inly palaeontological, is an issue that sho uld not be the sole
concern of a mining company but of all, public and private organisations . The exa mple of
the Mine at Mas de la Parreta is a precedent to be followed in the futu re. Possibly in a
short time, we will be a European refe rence in di nosaur palaeontology and this will raise
our scientific p restige in the interna tional environment. Of course, th is will not increase
mining or cera mic ind ustry production , nor will it save the economy of the rural areas o f
the interior, but our knowledge of the past can increase, of a part of the history of the Earth
in which, we as ma mma ls, have only occupied a tiny corner in an ecological space
dom inated by the dinosaurs.
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