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Introduction

Budget obtained from the IAS was spent in the field trip to Zaragoza, Spain in November-December 2004, and
related to my PhD research: Catchment scale erosion and sedimentation in roman and present day reservoir, centra
Ebro Basin Spain, under the supervision of Prof. Dr. Matthias Hinderer (TU-Darmstadt) and Prof. Dr. Johannes Ries
(Uni-Trier).

During this field trip | presented advances of my research at the Second International workshop EbroAgua held in
the University of Zaragoza. Field trip was the objectives to obtained sounding in the Roman Muel reservoir
sediments for dating propose using **C and archeomagnetics methods. All this activities were carried out with the
close cooperation of Dr. Miguel Angel Garcia from the Confederacion Hidrografica del Ebro, Dr. Blas Valero from
the Limnology department of the Instituto Pirenaico de Ecologia and Prof. Andres Pocovi from the department of
Estratigraphy of the University of Zaragoza and Dr. Emilio Pueyo from the Geological and Mining Institute of Spain.

Aims

Dating form the Roman Muel reservoir combined with the area and volume of the reservoir will be used to estimate
accumulation rate in the Muel reservoir and erosion rate in the catchment during Roman times and indirectly even
when is not the aims of this work, estimate the age of the reservoir. Variables involving in the sediment yield
calculation are volume of sediments, area of the reservoir, catchment area, a period of time until the dam siltation
and the density of the sediments. Methods apply for assess sediment yield in the Roman Muel of Dam were field
observation, geophysical methods using GPR, historical data compilation, aerial photos interpretation, sounding, **C
AMS dating and Archeopa eomagnetic and sedimentol ogical methods.

Results

Sediment coring

After the results get from the GPR data a drill campaign for logging was carried out in November 2004, with the
cooperation of the Confederacion Hidrografica del Ebro (CHE), the services o the drilling company PROY EC was
contracted.

Fig. : Drilling campaign in the Muel reservoir

Tree sounding of up 12.4m were obtained, during the sounding we try to recover al the samples as possible using
percussion methods, in order to orientate the sampling for Archeomagnetic studies.



Cores of sediments were roughly described during the sampling for dating, been necessary a more detailed
description. The base of the dam Jurassic limestone were found at 12m deep, the sequence continues with gravels
and sand that were interpreted like banks river gravels located there before the dam construction. The gravel
sequence is followed by clays and silts sediments, with some layers of organic matter (Fig.)
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Fig. Sounding description sing for dating of he Muel sediments

Cores were deposited in the IPE freezers at -4°C. After the coring campaign information about 2 additiona logging
made by the company GEONOC were obtained (S-1 and S-2). Those logging were required for the stabilization of
the Catholic Hermitage which presented geotechnical problems (Fig.). This additiona information was used for the
bathymetric reconstruction of the dam (Fig.).
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Fig.: Sounding description using for geotechnical stabilization of the Muel dam
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Fig. Location of the available coring information at the Muel dam



Sediment dating

Dating was carried out with the closed cooperation of Blas Vaero-Garces from the Pyrenean Ingtitute of Ecology
(IPE) of Zaragoza. Four samples were selected form the cores M-1 and M-2 to be dated with **C by directly counting
the radiocarbon atoms using the method of Accelerator Mass Spectrometry (AMS).

Being the aims of the dating to estimate sedimentation rates of the reservoir, two samples were selected from the
bottom of the cores to have an idea when the reservoirs start to infilled and two samples aong the cores depending of
the content of organic matters in the core sediments (Fig.). Samples collected were collected at the IPE and send to
the Pozna Radiocarbon Laboratory in Polen (Fig.).
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Fig.: Selected samples were dating with C**

Fig. : An overview of the samples collected for dating

A relaion of the samples collected and the dating results are showed in table 3. The A sample located at the M-2
core near the bottom of the dam infill provided an age of 2115 + 40 BP **C yr B.P. This sample was not considered
for futures caculations because show an oldest age than the sample B which is located on the bottom of the core.
The B sample located at the M-2 core near the bottom of the dam infill provided an age of 2020+30 **C yr B.P. The
C sample located at the M-3 core near the bottom of the dam infill provided an age of 1880+30 *“C yr B.P. The D
sample located at the M-3 core near the bottom of the dam infill provided an age of 2510 + 35 *C yr B.P. This
sample was not considered for futures calculations because show age not according with the historical information
about the site.



Sample Lab. no. Material dated | Age 14C
name
MUEL A Po0z-9501 Wood 2115 + 40 BP
MUEL B

P0z-9503 Wood 2020 + 30 BP
MUEL C Poz-9504 Organic silt 1880 + 30 BP
MUEL D Po0z-9529 Organic silt 2510 + 35 BP

Table : Results of the **C dating

The calibration of the selected samples was processing with the OxCal v3.5 software which considering atmospheric
data (Stuiver et a. 1998 and Bronk Ramsey, 2000). Results of calibration of **C dates obtained are intervals of
calendar age, where the true ages of the samples encompass with the probability of ca. 68% and ca. 95% (Fig.).
Being the aims of the dating to estimate a sedimentation rate of the reservoir was found enough content of organic
matters in the core sediments to do it.

MUEL A: 2115+40BP
68.2% probability
200BC (59.3%) 90BC
80BC (8.9%) 50BC
95.4% probability
360BC ( 7.0%) 300BC

240BC (87.0%) 40BC
30BC ( 1.4%) AD

MUEL B: 2020+30BP
68.2% probability
50BC (68.2%) 25AD
95.4% probability

100BC (95.4%) 70AD

MUEL C: 1880+30BP
68.2% probability
70AD (49.0%) 140AD
150AD (9.7%) 180AD
190AD ( 9.5%) 220AD
95.4% probability

60AD (95.4%) 240AD

MUEL D: 2510+35BP
68.2% probability
790BC (1 9.8%) 750BC
690BC (58.4%) 540BC
95.4% probability

800BC (95.4%) 510BC



Fig : Results of the dating calibration

Archeopaleomagnetic

The application of this method is possible with the supporting of Emilio Pueyo from the Geologica and Mining
Institute of Spain, and Prof Dr. Andrés Pocovi from the Departament of Endogen Geodynamic the University of
Zaragoza,.

Only was possible to test the parts of the core which is casing due that the cores need to be orientated. Testing is
being carried out actualy in the IPE labs and the results obtained in the core M-2 until now show an increased of
magnetic susceptibility from base to top (Fig.). Is necessary to make the detail description of the cores and basic
information of the cores (granulometry, organic matter, magnetic mineras etc) need to be carried out, in order to
relate the magnetic properties of the sediments with the secular variation.

Fig. : Partially magnetic susceptibility results of the core M-2

Testing is being carried out actualy and we are optimistic with the preliminary results. This method would provide
important catchments environmental information about land use and climate change like periods of drought or
flooded events in the cores and additionally a“ continuing” dating aong cores.

Final Comments

I am thankful to the IAS grant scheme for the support for this research. Results will be presented at the International
Congress of Geomorphology in Zaragoza 2005, and maybe in the International Sedimentological Congress 2006 in
Fukuoka Japan.

Sincerely,

Crisanto SilvaAguilera



