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EVOLUTION OF SANDSTONE COMPOSITION IN A CONTINENTAL FORELAND BASIN. LORANCA 

BASIN, SPAIN 

A. Tartasa & J. Arribas 
Departamento de Petrologia y Geoquimica. Universidad Camplutense de Madrid. 28040 - Madrid. Spain. 

The Laranca basin, lacated in central Spain (Fig. 1 L is a continental Foreland basin that filled up fram Eocene to Miocene 
times. The configuration of the E margin of the basin was produced by campressive stages of thrusting and folding of Mesozoic 
deposits (mainly carbonates) from the Iberian Range. This border migrated to the W during the sedimentation causing the 
shortening of the basin. The western baundory of the basin is constituted by the Sierra de Altomira thrust belt with N-S trending 
structure. Tectano-strotigraphic analysis and palaeogeographicol reconstruction of the Loranco basin show a lack af foreword or 
hindward sequence of migration of thrusting and, thus, considered as a 'non sequenced' fareland basin (G6mez et al., 1996). 
The stratigrophic record of the basin is divided into three main units: Lower, Upper and Terminal Unit. The boundaries between 
units {unconFormitiesl as well as the synsedimentary internal anticlines ore caused by tectonic pulses From the foreland. All three 
units are constituted by a lower port of detrital deposits (fluvial conglomerates, sandstones and siltstones) that evolves in the 
upper port to lacustrine-evaporite deposits. Sandstone composition oF the three units reflects changes in source lands during the 
evolu�on of the bosin. 

The sedimentation of the lower Unit is coeval with the initial rising of the western boundary of the basin (Sierra de 
Altomira) (Fig. 20). Deposits of this unit (Eocene-Late Oligocene) covered an area more extensive than the present-day basin 
and consist of grovels and sands filling low-sinuosity channels and silty clays deposits of the Rood basin. Palaeocurrent data 
show 0 great variability (supplies from S. N and NW) that make difficult 10 locate the sourceland of these deposits. Sandstones 
filling the channel system ore subarkases and subsedarenites (mean O"Fl OL, o) with dominance of calcitic rock fragments (Fig. 3). 
Dolomitic grains only appear close 10 the N margin of the basin. Spatial variations in sandstone composition reFlect the presence 
oftwa different sedimentary sources to the SW (mainly siliciclastic rocb) and to the N-NE (mainly carbanate rocks). 

During sedimentation of the Upper Unit (Late Oligacene-Early Miocenel, the Laranca basin was filled by two coalescing 
depositional systems (Tortola and Villolba de la Sierra Ruvial fans) with apexes located along the eastern margin of the basin. 
The most active time interval of the fans correspond to the base of the unit, representing an important tectonic pulse in the E 
margin. Palaeochannels show a general downstream change from low- to high-sinuosity. The fans were gradually abandoned, 
due to a period of tectonic inactivity, decreasing the frequency and thickness of poloeochannels which ore mainly of braided 
type. Clase to the T6rtola apex, sandstanes ore sedarenites (O",F,L,,) while in the proximal zone of Villalba de la Sierra fan 
sandstones ore subarkoses (Q7l15l9J. This fact is interpreted os a greater apex incision of viI/alba de la Sierra fan, than provides 
siliciclostic groins from the lower port of the Cretaceous section (mainly constituted by siliciclas�c formotions). The sandstone 
composition evolves downfan increasing the content of quartz and feldspar groins produced from recycling of the Lower Unit 
sandstanes in synsedimentary internal anticlines of the basin (O"F ,I.,.,) (Figs. 2b and 3). Local alluvial fans located along the 
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Sierra de Altomira provided sediments 
with high content in carbonate fragments 
to the tributary area in the outer part of 
the Ruvial fans. These supplies disturb 
the general evolution of sandstone 
composition downstream. Detrital 
dolomite increose through this unit 
(D,Lm"LsP61 to D22Lm"Lspso) probably 
due to 0 climatic change to drier ond 
colder conditions (Dlaz-Molina and 
Tartosa, 1996). 

The base of the Terminal Unit 
(Early Miocene) comprISes the 
Valdeganga depositional system, 
exhibiting braided channels that covered 
the southern and central areas of the 
basin. This depositional system i s  
considered as 0 reoctivation of the Tortole 
fan (Fig.2c). The sondstones of this unit 
ore sedarenites (O"F,L,,). Many of the 
corbonatic components have dolomitic 
composition (D"Lm"Lsp"L related to the 
erosion of the upper Cretaceous 
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formations of the Iberian Range {Fig.3J, Downfon sondstones tend to increase in quartz content as a consequence of maturation 
during transport. 

Detailed onalisys of the sandstone compositionol doto from the three units reveals different recycling events from one unit 
to the nex!. rhus, the Q/F ratio increase progresively from the Lower to the Terminal Unit os a result of maturation during 
recycling and the reduction of 'new' siliciclastic ex,trabasinal supplies. This fact is also supported by a progressive increase in the 
more stables quartz types between the three units. In addition, Cretaceous formations from the Iberian Range supplied 
extrabasinal components, mainly carbonatic fragments, producing an increase in these groins during shortening of the foreland 
basin. As a result, the increase in maturity From siliciclastic groins is acompained by an increase in lithic grains. These 
petrological evidences are consistent with tectono-sedimentary evolution of the basin as the shortening of the basin favoured the 
recycling and reworking processes of sediments (Fig. 2). 
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ENVIRONMENTAL, BACTERIAL AND CYANOBACTERIAL CONTROLS ON THE CALCIFICATION 
OF MICROBIAL STROMATOLlTIC SEDIMENTS (FRENCH POLYNESIA) 

J. Trichet & C Defarge 
Universile d'Orleans, UMR 6531 du CNRS, Labaraloire de Geo/ogie de la Matiere organique, BP 6759, F-45067 Orleans­

Cede>< 2, France 

The,e sediments, called «kopara» by native people from the Tuamotu archipelago, display a typical model of microbial 
sediment in which high-Mg calcite precipitates within a purely organic nerw-ork derived from the polysaccharidic constituents of 
decaying cyanobacterial sheaths (Defarge et al., 1994). Precipitation occurs in organic laminae alternating with organic 
laminae in which carbonate precipitation is very limited or absent. 

The colour of the bulk ,ediment i, reddish and due to the presence of both bacterially (phototrophic sulfuroxidizing 
bacterial derived pigments (such Os Iycopene) and cyanabocterially derived pigments (canthaxanthine, zeaxanthine, echinenone, 
B-carotenel. 

Cross sections perpendicular to the lamination show that dark-red, not or poorly carbonate laminae, are distinct from 
only reddish, generally carbonate laminae. The thickness of ,uch dark- red laminae can reach up to 5 cm. Microscopic 
observations show that they are very rich in purple sulfur-oxidizing bacteria. The ponds displaying thick dark- red laminae have 
a high ,alinity, close, or sometimes slightly higher than that of sea water. 

The reddish, generally carbonate laminae, correspond to an organic sediment derived essentially fram cyanobacterial 
badies. The organic maijer in those laminae turns aut to be a Iovorable substrate for high- Mg calcite precipitation (Dolorge et 01., 
1994), in particular thanks to its richness in diacidic amino acids (aspartic and glutamic) (Trichet, 1972; Disnar et Trichet, 
1981). Such laminae resuh from the development of more or less thick layers of living cyanabacteria during relatively high water 
levels in the lake. 

The succession and the thickness of carbonate and non carbonate laminae are therefore, at least under the control of the 
following environmental parameters: (1) variations and rate of variation of the water level above the top of the sediment Periods 
of inundation allow the growth of cyanobacterial biomasses, the decay of which leads to the formation of an organic 
sedimentary layer. The development of 0 layer of purple sui fur-oxidizing bacteria takes place soon, just under that of green 
living cyanobaderia. If the growtn of cyanobaderia is slow and continuous then the thickness of the dark-red layer, rich in living 
sulfur oxidizing-bacteria (in its top part) and in preserved red pigments (in its bottom part, where those pigments, inherited from 
dead bacteria, ore stabilized in the highly reducing conditions prevailing immediately under the photosynthetic top layers of the 
sediment) can reach some centimeters. If the growth of cyanobacteria is quick enough, then sulFur oxidizing purple bacteria are 
restricted to the top part of the organic sediment under the cyanobacterial layer. The banom port of this layer is under the con�al of 
other bacterial populations (in particular sulfate reducers). Carbonate formation is observed in such layers; (2) the amount of sulfur 
availab!e in the pond is also critical and high salinity waters, due to marine invasions, are associtJted with the development of thick 
darker non carbonate layers. Low salinity waters (some units per mil) would be fovorable ta calcite precipitation. 
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