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Introduction 

Texas Christian University has partnered with The 
University of Oslo and The University of Barcelona to 
tackle the geologic history of the Tremp-Graus Basin:
• The Tremp-Graus Basin, located in Northern Spain, is a 

foreland piggyback basin that sits on the foot of the 
Pyrenees Mountains. The basin sits north of the Montsec 
Thrust and south of the Boxial Thrust(Calvet, 2021). 

• During the Late Cretaceous, Earth’s surface temperature 
increased and the rainfall increased causing a majority 
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• The Coll de Montllobar cliff sits on the transitional 
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sea level through geologic history can be examined in the 
study area. 
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within the Lower Montanyana group and how a rise or fall 
in sea level affects the system. 

Methodology
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to take photos and videos of the cliff face. Once this data is collected, it will then be uploaded 
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the realm of sequence stratigraphy.

2. Areas along the cliff surface with minimal brush coverage were found so measured sections 
could be collected. This study in its entirety has six detailed measured sections encompassing 
the entire Lower Montanyana Group and parts of the Ager Group and the Middle Montanyana 
Group(Firgure 2A). 

�ò�!Carbonate nodules and hand samples were taken from different units. These samples will be 
sent to a lab at UC Davis where the oxygen isotopes within the samples will be analyzed to 
determine the water salinity at the time the rocks were deposited. This will give insight to a 
theorized transgressional event. 

Figure 2A(Left): Using 
a staff and Brunton to 
measure sections on 
the side of Mountain. 
The trench where I am 
standing is one of the 
locations where 
carbonate nodules 
were collected. 

�=�����x� �̀ú���ñ���#���%�X�J���e���9�����Š� �̀C���ó���x�g�ú�ô���p�C��
take photos of outcrops. This will 
�Ò���ô�����9���7�Ò�]�]���9�����p���ú���¦�x�•���Ò�.��
architecture of the entire cliff 
face. 

Figure 1: (A) shows the area of 
collison between Iberian Plate and 

the Eurasian Plate; (B) Geologic map 
of the Pyrenees mountains; (C) 

Geologic map of the Tremp-Graus 
Basin; (D) Photo standing on outcrop 
showing general location. Outcrop is 
closer to the southern boundary of 

the basin.
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• Tremp-Graus Basin is marginally controlled by Mesozoic fault structures that are dominant throughout the region. These fault structures are tied to the Montsec Thrust. 
• There was a transgressional event that is marked by the Ager Group and is currently the only evidence of deep marine waters ever reaching the Coll De Montllobar. There is no evidence that supports the idea that this shallow sea connected to 
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Ager group; (D) Depositional environment for the Montanyana Group. 

Data

Results
• What is known:
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plain facies. 

�• 56 million years ago Tremp-Graus Basin was submerged by a shallow sea 
which is marked by the Ager Group. 
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form the Lower and Middle Montanyana Group. 

• What has this study discovered;
�• This study proclaims that there is a discrepency with geologist’s belief 

about the sequence stratigraphy of the Tremp-Graus Basin.
�•  A newly discovered carbonate package with dispersed echinoids and 
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deposit symbolizing a rapid increase in sea level before returning to 
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�• This major transgressional event has never been documented. This may 
suggest that the PETM extends into the Middle and Upper Montanyana 
Groups. 

• What is being done to prove these statements:
�• Carbonate nodules below the discovery are undergoing isotopic analysis 

to determine water salinity.
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the parbonate samples are the same.
�• �”�ú�_�x�ú�9�î�ú���í�C�x�9�ô�Ò�`���ú�g���Ò� �̀ú���í�ú���9�����7�Ò�]�]�ú�ô���C�9���ò�%���7�C�ô�ú�.�g�!��

• Purpose:
�•  Using Coll de Montllobar as a surface analog for petroleum systems 

located in the North Sea. The results can also aid enviromental studies 
�
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change and global warming. 

Data from the cli� face below is still being processed. Below are a list of tasks that are being 
thoughtfully considered: 
• 1,500+ photos have been taken with the drone. The large number of photos helps with 

making the 3D stitched models as accurate as possible. 
• Six stratigraphic sections have been collected. Each of the sections range from   30 m - 60 m 

in length. Figure 5A shows three measured sections that have been carefully correlated. Here 
are listed CDM-1, CDM-TS (type section), and CDM-4 (left to right). Three more sections are 
being  processed and correlated to the sections shown on the  right. 

• Hand samples fom the major units (Roda Formation and Montllobar Formation) have been 
collected. Samples have also been collected from the newly discovered carbonate package 
for thin section analysis. 

• Carbonate Nodules from trenches above the Roda Formation and the Montllobar Formation 
were collected. They are currently being processed by the UC Davis Isotope Facility to either 
con�rm or deny theories of rapid increase in sea level. 
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