
GEOL 40470:  Geological Fieldwork 

MODULE COORDINATOR:  Prof. Peter Haughton 

ADDITIONAL LECTURERS:    Dr Eoghan Holohan 

CREDITS: 5 MODULE LEVEL: 4 SEMESTER: II 

PRE-REQUISITES/PRIOR LEARNING:  

This advanced field module is designed to bring together many elements of the UCD undergraduate course.  
Participants will already have undertaken significant fieldwork and will be familiar with analysis of 
sedimentary, igneous and metamorphic rocks in the field, geological mapping, and with structural analysis 
in the context of orogenic belts.  

OVERVIEW OF MODULE: 

This module comprises an intensive 8-day course in integrated field techniques and analysis of a young 
orogenic belt based in southeast Spain. Almeria is the eastern-most province of Andalucia, in the south-
eastern corner of Spain. It is a very dry area (usually!), and much of it is classified as an area of encroaching 
desert. It remains tectonically active today, with 4-5 earthquakes a year (mostly magnitude 3 to 4).  

Most of the geology is young by Irish standards (Mesozoic and Tertiary). The Almeria area is underlain by 
the Internal Zone of the Betics, part of an Alpine-age collision belt. The Betics (or Betic Cordillera) in 
southern Spain form part of a highly arcuate series of mountain belts that link southwards via Gibraltar 
with the Rif and Tel mountains in North Africa.  Paradoxically, despite the collisional setting, the 
intervening Alboran Sea is actually underlain by thinned continental crust.  Metamorphic rocks relating to 
late Mesozoic and early Tertiary convergence between North Africa and Iberia form highstanding 
mountain ‘ranges’ in the Almeria area separated by low lying corridors in which Neogene sedimentary 
basins occur. The area is also traversed by a Neogene volcanic province, and by a series of major strike-slip 
faults. There is thus a wide range of different rock units exposed at the surface, from both deep and high 
levels within the orogen and its cover.  These have an important story to tell concerning the interplay 
between compression and extension in mountain belts, exhumation of deeply buried metamorphic rocks, 
the origin of late-orogenic basins, magmatic evolution, the longevity of stress systems, environmental and 
climate change, desiccation of the Mediterranean and much more. 

LEARNING OUTCOMES: 

On completion of this module students should be able to: 

1. Work both independently and as part of an effective team in the field; 
2. Collect high integrity field data and keep a comprehensive field notebook; 
3. Analyse areas of complex structure; 
4. Integrate field and derivative datasets; 
5. Draw on prior geological knowledge to place field observations in a wider geological context. 

ASSESSMENT: 

Continuous Assessment: 100% 
(Assessment of field sheets, field exercises and field notebooks) 

 

Day 1: 

Orientation traverse through basement and basins (Sorbas, Nijar and Tabernas basins).  Focus on setting 
up problems to address in subsequent excursions, basic geography and geology of the area, and 
terminology. 

Locality 2.1: Penas Negras - basement and Lucainena Fault zone 
Locality 2.2:  Mizala - Tortonian deposits close to the southern margin of the Sorbas basin. 
Locality 2.3: Los Molinos Mirador – viewing stop and Azagador Member and Abad Marl. 
Locality 2.4: Polopos Drive. Contact between Nijar basin fill and Alhamilla basement. 
Locality 2.5: Tabernas – El Cid viewing stop. 
Locality 2.6:  Rambla de Sierras, south of Tabernas. Early fill of the Tabernas Basin. 



 

Day 2: 

Focus on structural and thermal evolution of the basement rocks and the nature of main Betic nappe 
complexes. Constraints on deformation and uplift trajectories.   

Locality 3.1:  Veleta Nappe, north of Tabernas 
Locality 3.2: Polyphase deformation, Senes-Tahal road. 
Locality 3.3: South of Lubrin. Amphibolites and marbles. 
Locality 3.4: Road traverse between El Marchal and El Campico. Bédar granite gneiss. 
 

Day 3: 

Alpujaride basement complex and Carboneras strike-slip fault zone. Palaeostress. Link to 
seismicity/palaeoseismicity. Detailed mapping and collection of kinematic data.   

Locality 4.1: Viewing stop and traverse through basin margin - Mojacar town. 
Locality 4.2: Macenas Tower, South of Mojacar – Palomares Fault Zone. 
Locality 4.3: Sopalmo – Carboneras Fault Zone group mapping exercise. 
Locality 4.4:  Breche Rouge, Carboneras. 
 

Day 4: 

Neogene volcanism and reefs. Eruption styles and magma sources. Significance of the volcanic record for 
tectonic models.   

Locality 6.1: Nijar reefs – overview. 
Locality 6.1:  El Joyazo reefs and volcanics. 
Locality 6.3:  Monsul Beach – subaqueous lava domes and breccias. 
 

Day 5: 

The basement-basin interface. Basin-margin fault systems/basal and internal unconformities.  Turbidites in 
tectonically-active basins. Untangling basin-forming and inversion structures. 

Locality 5.1:  Lucainena Fault Zone east of Lucainena. 
Locality 5.2: Ponded turbidites, Rambla de la Higuerella. 
Locality 5.3: Road traverse north of Lucainena. Basin inversion and reefs. 
 

Day 6: 

Deep water systems and evolution of Tabernas Basin.  Catastrophic events in small basins.  Inferring the 
tectonic setting of basins from their fill. Syndepositional faults.   

Locality 7.1:  Solitary channel system north of Las Salinas. 
Locality 7.2  Solitary channel system, Rambla de Lanújar. 
Locality 7.3:  Confined sheets – Alfaro.  Synsedimentary faulting and sliding. 
Locality 7.4: Gordo megabed, Rambla de Tabernas. 
 

Day 7: 

Stratigraphic record of the Messinian salinity crisis – Sorbas Basin. 

Locality 8.1: Ciaratiz – reefs on the northern margin of the Sorbas Basin. 
Locality 8.2: Rambla de Gochar: reefs and terminal carbonate complex. 
Locality 8.3: ‘Smelly’ gorge, Messinian gypsum. 
Locality 8.4: Sorbas Member shallow marine deposits. 
 

Day 8: 

Ignimbrites, lamproites and hydrothermal alteration. 

Locality 9.1: Volcanic geology of Cabo de Gata area. 
Locality 9.2: Lamproites at Cabezo Maria.  
Locality 9.3: Mantle xenoliths at Tallante. 
 

 


