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Abstract. The aim of this work is to present a general view on the 
situation of Jurass ic sites outcropping in Portugal , in par t icular those 
located in the Lusitanian Basin, which represent geosi tes with her i tage 
value. The legal ins t ruments on geoconservat ion are gener ical ly pre
sented, and they happen to be designed for Natural Her i t age deeply 
confused with the Biological Her i tage . N o specific law for geological 
values exist in Portugal, but the general law on Natura l Conserva t ion 
has al lowed the protect ion of five geosi tes of national relevance as Na
tural Monumen t s . They correspond to a small area when compared to 
the whole national area of Protected Sites , and they all correspond to 
dinosaur t racksi tcs of Jurass ic and Cre taceous age. Geosi tes of regional 
relevance have been also protected using municipal laws and they show 
important public use, somet imes giving rise to reference museums and 
to cont inuous pedagogical ac t ions . On the other hand, geosi tes of in
ternational relevance for its s t ra t igraphic value ( the Bajocian GSSP at 
Cabo M o n d e g o sect ion, the candidate to the Toarcian GSSP at Peniche 
section) have no formal protect ion and classification according to the 
Portuguese laws. They remain safe because they are located on the coast, 
which is protected due to other environmental laws. Thei r in tegrat ion 
in a supra-national f ramework supported by U N E S C O is obviously 
recommended and it would be of great impact among the national in
stitutions wi th formal responsibi l i t ies on the Natural Her i tage . 

Riassunto. L'obbiettivo di ques to lavoro e presentare una vis io-
ne generale sulla s i tuazione dei siti giurassici affioranti in Por togal lo , 
in particolare quelli ubicati nel Bacino Lusi tanico , che reappresentano 
geositi con valore di pat r imonio. Vengono gener icamente presentati 
gli s trumenti legal! per la geoconservazione , e si da il caso che essi so-
no designan per il Pat r imonio Naturale profondamente confuso con il 
Patrimonio Biologico. In Portogal lo non esiste alcuna legge per i beni 
geologici, ma la legge generale sulla Conservaz ione Natura le ha per-
messo la protezione di cinque geositi di r i levanza nazionale come M o -
numenti Natural!. Essi corr i spondono ad una piccola area se comparat i 
all ' intera area nazionale dei Siti Protett i , e corr i spondono tutti a siti con 
impronte di dinosauri di eta giurassica e cretacea. Anchc dei geositi di 
rilevanza regionale sono stati protett i usando leggi municipal! , ed essi 

most rano un importante uti l i ta pubblica, dando a volte or igine a musci 
di r i fer imento c a cont inue azioni pedagogiche . 

D'al t ro canto, i geosi t i di r i levanza internazionale per il loro va
lore stratigrafico (il GSSP del Bajociano nella sezione di Cabo Mondego, 
il candidato al GSSP del Toarciano nella sezione di Peniche) non han-
no alcuna pro tez ione e classif icazione formali per le leggi portoghesi . 
Essi r imangono al s icuro perche sono ubicati sulla costa, che e protet-
ta per via di al tre leggi ambienta l i . La loro in tegraz ione in un contesto 
sovranazionale supporta to d a l l ' U N E S C O e ovviamente raccomandata 
ed avrebbe un grande impat to tra le is t i tuzioni nazionali con rcsponsa-
bilita formali sul Pat r imonio Natura le . 

Introduction 

The Jurassic Sys tem in Portugal includes a signifi

cant stratigraphic record ranging f r o m l o w e r m o s t J u r a s 

sic (Hettangian) to uppermos t Jurassic (Tithonian). This 

record outcrops in t w o different geographic posit ions , 

defining t w o distinct basins: Lusitanian (West Portugal) 

and Algarve (South Portugal ) . 

Both series are v e r y well exposed, including a lot 

of coastal ou tcrops , w h e r e cont inuous erosion provides 

exceptional condit ions for geological observat ion. But 

the stratigraphic record of the Lusitanian Basin is by far 

the most relevant, especially the external areas, where the 

richness of palaeontological , stratigraphical and sedimen-

tological in format ion are part icularly important for the 

h i s t o r y of Earth during Jurassic t imes. 

Portuguese Jurassic sites with heritage value are 

k n o w n w o r l d w i d e . T h e y include the Bajocian G S S P (Ca

bo M o n d e g o section; Pavia & Enay 1 9 9 7 ) and the largest 

Middle Jurassic dinosaur tracksite (Galinha Q u a r r y ; San

tos et al. 1 9 9 4 ) . However , these geosites have been consi-

Dcpartamento de Cienc ias da Terra, Cen t ro de Geociencias , Paculdade de Cienc ias e Tecnologia da Univers idade de Coimbra , 3049 Co imbra C o 

dex, Portugal. E-mail: hhenriq@ci .uc.pt 

mailto:hhenriq@ci.uc.pt


390 M. H. Hennques 

IPG 

3 % 

Fig. 1 - Reasons for the classification of current protected ar
eas in Cont inenta l Portugal ( IPB = mamlv biological val
ues; IPG = main ly geological values ; IM = mixcd values; 
IPP=main ly landscape values) (data from Olivcira 2000; 
Oliveira & Henr iques 2000) . 

dered in v e r y different ways by national politicians due to 

an absence of specific geoconservat ion laws, a dangerous 

lack of knowledge on public understanding of G e o l o g y 

and to an only limited pressure on the public opinion by 

Portuguese Jurassic geologists w h o could influence the 

media and the political power. 

A new impulse for geoconservat ion is n o w on the 

way, aggregating many Portuguese geologists around the 

P r o G E O - P o r t u g a l strategy, which aims to establish a na

tional inventory for the Portuguese geosites and its inte

gration in the Geosites Project, initiated by the I U G S G l o 

bal Geosites Working G r o u p and supported by U N E S C O 

(Wimbledon 1 9 9 6 , 1 9 9 8 ) . The site www.geopor.pt , created 

in 1996 , is a crucial forum to achieve this purpose . 

Legal instruments for geoconservation in Portugal 

There is no specific legislation on geoconservat ion 

in Portugal. The national law to protect natural areas (De-

creto-Lei n ° 1 9 / 9 3 of 2 3 r J J u l y ) defines five different cate

gories created mainly for biological purposes (Tab. 1 ) . 

Besides this national legislation some legal instru

ments of regional rank are attached to municipalities o r 

to private persons o r inst i tut ions. This means that about 

8 ,649 0 8 0 ha or 7 % of the continental t e r r i t o r y is under 

formal protect ion, but mainly for biological reasons (38% 

in a total of 3 7 national protected areas for Continental 

Portugal) (Fig. 1 ) . 

Biological sites have been frequently protected be

cause both the legal ins truments and pressure by biolo

gists have w o r k e d together in planning the land use with 

special care for biological issues. 

This is not the general scenario for geological is

sues, and even less for Jurassic values in Portugal, whi

ch may attain global relevance in some cases. Portuguese 

geosites have been classified as Natural Monuments for 

its scientific interest and they include on ly dinosaur tra-

cksites (5 Natural M o n u m e n t s , at the moment , all clas

sified between 1 9 9 6 and 1 9 9 7 ; Tab. 2 ) . 

D inosaur paleontologis ts , the media and the pu

blic opinion have forced politicians to preserve tracksi-

tes, using the on ly available legal instrument for geosi

tes (Natural M o n u m e n t ) , by claiming scientific relevance 

independent ly of o ther scientifically important geosites 

(some of which displaying characterist ics, much more 

significant for the Geological Sciences) . 

Jurassic geosites of Portugal 

In discussing Jurassic geosites from Portugal, some 

important aspects must be considered in advance. On one 

hand, the geosites may be important for different reasons 

(palaeontological , stratigraphical, sedimentological, . . . ) , 

must be protected for different purposes (scientific, di

dactic, tourist ic , . . . ) and their relevance may also be dis

tinct ( international , national, regional, local - according 

to the m e t h o d o l o g y presented in Eh'zaga et al. 1994) . On 

the o t h e r hand, the historical background on geoconser

vation in Portugal (s trongly influenced by dinosaur pale

ontologists) and the social use of some protected geosites. 

where important infra-structures have been developed for 

public use, must be taken into account in the presenta

tion of the Jurassic Heritage of Portugal . 

In this section both types of sites will be referred 

to their present situation in terms ot geoconservation. 

Geos i tes of g loba l r e l evance 
The Aalenian-Baiocian boundary at Cabo Mondego is, l iydeli-

nition, a geosite of international relevance due to its stratigraphical v.il-
ue, after the establishment ol the Bajocian GSSP in 1997 (Pavia & Eruy 
1997). But the "golden spike" is located in a thick series of marine .UKI 
littoral sediments (Middle Jurass ic and Upper Jurass ic ages, respective
l y ) , outcropping in cont inui ty on the coast, where palaeontological .mil 
sedimentological academic issues can be part icularly well explained. In 

Category (n° of sites) Aim of protection 
National Park (1) One or more unaltered systems 
Natural Reserve (8) Floral and faunal habitats 
Natural Monument (5) Natural occurrence of scientific relevance 
National rank - Natural Park (11) 
Regional/local rank - Protected Landscape 
(3) 

Balanced integration of human activity 
and nature 

T a b . 1 - T y p o l o g y o l p r o t e c t e d areas in 

P o r t u g a l a c c o r d i n g 1 0 nation

al law. T h e first c o l u m n mili

e u es the c a t e g o r y ( the highest 

r a n k e d b e i n g t h e N a t i o n a l Park 

a n d t h e r e is o n l y o n e in Portugal 

and t h e s e c o n d c o l u m n indicium 

the legal r e a s o n s l o r p ro ieeunn . 

http://www.geopor.pt
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Name and location General characterization and age 

Galinha Quarry/Ourem Records the largest Middle Jurassic 
dinosaur tracksite known in the world (147 
m long); Bajocian-Bathonian 

Carcnquc Quarry/Lisbon Records the youngest and largest 

Cretaceous tracksite known ( 1 4 1 m long) 

in Europe: Cenomanian 

Lagosleiros/Scsimbra Records the only Lower Cretaceous 

dinosaur track in Portugal (controversial 

for some authors, see Santos, 1998); 

Hauterivian 

Pcdra da Mua/Sesimbra Records the evidence of sauropod 

gregarious behavior in the European track 

record; Tithonian 

Avclino Quarry/Sesimbra Records the prints of the smallest sauropod 

known in Europe; Kimmeridgian 

Tab. 2 - Natural Monuments of Portu

gal, specifically geosites (data 

from Antunes, 1976; Galopim 

de Carvalho 1999; Lockey & 

Santos 1993; Santos 1998). 

I.ict, all the students ol geology of all the universi t ies in Portugal c a n y 

out practical work in this geo-site during their s tudies. Some students of 

Spanish universities located close to the border (Oviedo, Salamanca) fre

quently visit the outcrop as well and most ol secondary teachers ol Cen

tral Portugal introduce geology to the pupils at C a b o M o n d e g o cliffs. 

But no specific protection law has yet been approved by the En

vironment Ministry in this area. The Municipal authori t ies of f-igueira da 

I'oz took in charge a convenient land use of the site (denying permission 

for building, for ins tance) , and col laborates regular ly in the promot ion 

ol the outcrop for didactic act ions. The former Min is t ry of Science and 

Technology supported a research project dur ing 1999-20C1 on the site 

(Rocha et al. 2001) , and cont inues to develop public act ivi t ies on Geol

ogy during the summer (p rogramme "Geology in S u m m e r " ) . 

The Peniehe section is a candidate GSSP for the Toarcian Stage 

(Klmi et al. 1996) and an international re lerence section for Lower 

Jurassic t imes, with cont inuous coastal exposure of external platform 

sediments ranging I m m Sinemurian to Aalenian (Motiterde 1955; Wright 

& Wilson 1984; Duarte 1997, 2002) . The section provides didact ic and 

public use with the same value as C a b o M o n d e g o for Middle and Upper 

Jurassic, hrorn the scientific point of view, the section also provides new 

developments of integrated approaches to geological sc iences , such as 

i . iphonomy and sequence s t ra t igraphy (hernandez-Loptv. et al. 2000 ) . 

The Dogger sediments of C a b o M o n d e g o and the Liassic sedi

ments ol Peniehe are the best record wor ldwide of the his tory of the 

Proio-Atlant ic dur ing the Lower and the Middle Jurass ic . The two sec

tions const i tute the complete s trat igraphic section of the I.tisitanian Ba

sin lor the Lower and Middle Jurass ic , corresponding to distal facies, 

where the richness ol palaeontological , s trat igraphical and sed imento-

logical in lormat ion justifies the huge amount of scientific b ibl iography 

published around the world from the XIX century onwards (Duarte 

1995; Hcnr iques et al. 1994). 

Geosites of national relevance and intense public use 
Geosites of national relevance have been protected and /or pro

moted in other Jurass ic outcrops ol Portugal. They all include, besides 

the outcrops interest ing museums providing several pedagogical activi

ties, such as practical work on different aspects on geological sciences. 

The Galinha Quar ry Natural Monumen t (Tab. 2) is a Natural 

Monument supported by the national government . It was classified in 

1996 and it has had an intense public use since then, especial ly s tudents 

Irom all learning levels. Special in l ras t ruc tures have been created for 

this particular purpose, such as accommodat ion lac i lmes for groups and 

others (see: www.icn .p t /a reas_pro teg idas / s_a i re /en t ra ta .h tm. 

The Lourinha Museum also has a "sauropod" connect ion , due 

to the discovery in 1993 ol important d inosaur clutches and eggs in 

the upper Kimmer idg ian- lower Tithonian sediments ol Lourinha re

gion (Mateus et al. 1997; Dinis 2002; see: h t tp : / /wTvw . cm-lour inha.pt / 

mrismo/nivel2.php?id = 9&nivcl I =6&hngua = PT) . The museum is sup

ported by municipal budgets . 

The Stone Museum at C a m a n h e d e was founded in 2001 and it 

was created due to the historical exploitation and artistic use of the Bajo-

cian l imestone of nearby quarries in archi tecture and sculpture, from the 

XVII century (see: h t tp : / /www.cm-cantanhede .p t /por ta l /museupedra / 

index .h tml) . The museum is supported by municipal budgets , and pro

vides integrated activities both with local secondary schools and with 

the Univers i ty of Coimbra . 

Problems and solutions 

It is largely accepted that the geological heritage of 

the Earth should be safeguarded and that it corresponds 

to a w o r l d w i d e concern that underlies national solutions 

when they exist. A s a consequence, global problems need 

global so lut ions , which logically should be supervised by 

U N E S C O . 

The U N E S C O G e o p a r k P r o g r a m m e is a glob

al geoconservat ion project , historical ly and formal ly 

s trong, involving the U N E S C O ' s Divis ion of Earth Sci

ences together with partners of the International U n i o n 

of Geological Sciences ( I U G S ) and governmenta l insti

tut ions (Eder 1 9 9 9 ) . This project however , and its Euro

pean relative, the European G e o p a r k s programme (ww 

w.curopeangeoparks .maestrazgo .org) , emphasises issues 

related to sustainable deve lopment and tourism often re 

lated to landscape o r palaeontological values, and is not , 

by itself, a mechanism for G S S P ' s protect ion . 

The Geos i tes Project was initiated by the I U G S 

Global Geos i tes W o r k i n g G r o u p , supported by U N E S 

C O , and it aims to produce a global inventory of the 

E a r t h ' s geological heritage (Wimbledon 1 9 9 6 ) . Based on 

supra-national criteria, this project proposes a m e t h o d o 

logy based on f r a m e w o r k s selected in each c o u n t r y on 

the basis of their special relevance for the wor ld geologi

cal register, where geosites are selected within a chosen 

context (Wimbledon 1 9 9 8 ) . Stratigraphic sections are in

cluded in the concept of framework, as well as many other 

significant geological processes o r products . The imple

mentat ion of such models is v e r y slow, but results seem 

http://www.icn.pt/areas_protegidas/s_aire/entrata.htm
http://wTvw.cm-lourinha.pt/
http://www.cm-cantanhede.pt/portal/museupedra/
http://maestrazgo.org
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to be much m o r e reliable for the geological sciences, for 

they depend o n l y on geo log i s t s ' evaluations around the 

wor ld , based on a scientific language as universal as pos 

sible, and on generating national consensus ( G a r c i a - C o r 

tes et al. 2 0 0 1 ) . But for s tratotypes , no formal status has 

been achieved until now, beyond listing as Geos i tes . 

As geosites of global relevance, the conservation of 

G S S P ' s should not be left to individual governments or 

wait for the results of the international projects referred to 

above. In the absence of international agreements or con-
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