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Oil generation & expulsion from 
kerogen (Momper, 1981) 
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Gas Chromatography Used to Detect 
Abundance of Hydrocarbon Compounds 
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Van 
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Diagram 

l 1•11.tMli!YMIGIWIOH Oil generation & expulsion from 
kerogen (Momper, 1981) 
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Brine dilution-concentration cycles in a continental gypsum 
sequence: mineralogical and textural results 

J. Escavy, M.J. Herrero and J. Arribas 
Departamento de Petrología y Geoquímica, Fac. CC. Geológicas, UCM. Madrid 

~ IMS2015 

Geological setting 
The research herein presented 
concerns the depositional 
systems and cyclicity of the 
Miocene evaporite units found in 
the "Sinclinal de Villar de Cañas", 
located withín the loranca Basín 
(westernmost part of the Tajo 
Basín, Spaín). 

O • f 1 ..-"-- " The ofdest materi~I are 
epOSI IOna S~Uen~~ ~ ...;~ alluvial fans (Tl, unit UI). 

1 • ;_-.;;::;: :~ ~- """ The alluvicif fan :---..:::.- _... .....-1··--~~ 
i¡::::::. - _ ~ ~ retrogrades and ft;irms 
~ - · ~ 2--.~' marsh lacustrine 

116'-~ envTronmcnts (12) . 
. ~< ~""" 
~TI 

Saline lake (T3) ~ 
high salinity peaks ~~,;.i­
durin great aridity. 

T4 ta T5 formed by cycles of 
dilution-concentration within a 
perennlal lake. Toward~ the top 

hlSher humldh'/. 

Final new progradation of •llWlll 
fan deposits lndlls a ... (S 

lh• ....,,., ......... petmit to charadlnla dllutlon­
<:oncentl'lltlon ~ that eompote die evlPOl'ltlc middle 
Súbunlt. lhe characteriation al these q1Cles in the 
seologlcal record appear as a good indicator of shallow 
water depth and climate control over the geochemlcal 
c:haracter of the brine. 

J;lt "' "º"" 
Stratigraphy 

KRAKOW. POI.ANO 
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The evaporitic sequence has a total thickness of 
about 120 m and is divided into t hree subunits 

YB3: The uppcrmost ev~poritic subunit is 
characterized by an alternation of shale and primary 
gypsum beds, ancl in this case the dílution­
conccntration cyclcs start with thc entrancc into thc 
basin of detritic materials transported by water that 
produced the difulion of the brinc. 

YB2: The second subunit is composed mainly of 
primary gypsum deposits where severa! brine 
dilution-concentratíon sequences occur. Each 
sequence revea Is a basal d ilution surface a nd a 
marked cryslal fin ning u pwards trend produced by 
the brine progressive concentration. 

YBl: The lower is composed by an alternatíon of 
shales, secondary gypsum, and anhydrite deposits 
wíth some sodium sulphate minerals. 

Correlation 



Concreciones en edificio 
de San Sebastian 







The mortar composition is 83 % CaC03, 5% of quartz 
and 6% phyllosilicates, and 6% calcium hydroxide in 
the form of ettringite 

lt is a combination of Portland cement, water and 
graded sand 

The combination of higher water content with higher temperature 
increases the ammount of organism. Those layers appear as well 
as the thicker and better developed. 
Therefore, there is a direct relationship between temperature, 
organic matter content and carbonate precipitation rate 
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l 8448. UPPER PLEISTOCENE- HOLOCENE ACTIVITY OF THE CARRASCOY FAULT (MURCIA, SE SPAIN): 
PRELIMINARY RESUL TS FROM PALEOSISMOLOGICAL RESEARCH 
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Pleistocene calcrete deposits fron1 southern Spain as indicators 
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New insights on the seismogenic potential of the Eastern 
Betic Shear Zone (SE Iberia): Quaternary activity 
and paleoseismicity of the SW segment 
of the Carrascoy Fault Zone 
R<lqu•I Mu11n·Biln~ ', JuUjn G<lrd11·M11yordomo2. JUlln M. lnsU11·Ar6Vlllo 1, Ang•I E. Slllu11r2, 
Emlllo Rodrlguez-Escl.idero', JOH A. Alv•rez-Gómez', AllcNI M.dlaldu4, and Maria J. H•rrero5 

'Oepartmcnt ol Gcod~amics. Complutense Univer.ity of Madrid, Madrid, Spoin, 1Gcological and MinillCJ lnstltute al Spoi11, 
Madnd, Spoin. 'ocpo111ment d Gr:ology and Gtochemistry, Autónoma Univenl1'( of Madnd, Madrid, Spain. 'Norclic 
l.lboratory fot luminescence DatillC), ~~nt ol Go!os<~e. A.lrhus Univefsily, Aarhus. Oenmartc. ' Ckpattment of 
Peuology and Geochemistry. Compjuten$e UNvenlry of Madrid. Madrid. Spoin 

Abstract The úmiKoy fautt (CAFJ is one d the main aaive faults that fonn l)illl d the Eastem 8etic Shear 
Zone, a 450 km íault system that accommodates most oí the convergence belween the Eurasian (Iberia) and 

Nubian plates In the Betk Cordillera, south Spain. Although the CAJ' represents a major earthquake threat 
to the nearby City oí Murcia, sludies on its Quaternary t«tonics and seismogenk potential are scarce to date. 

We present eYidence that supporu the dMslon or the CAF into two overlapping segments wlth contrasting 
tectonk structure. Quaternary actfvity, and landíorm control: a SW segment, characterized by a broad 

íold-and-thrust zone similar to the forebergs defined in the Gobi-Altal region, anda NE SecJmenl, charaaeril:ed 
by a sharp mountain íront controlled by s1r1k~slip tectonics. We attribute the differentiation lnto these two 

segments to the stresses assoclaed with topography, whlch in turn Is a consequence oí the shortenlng 

cornponent. at the middle Pleistocene, afr:er circa 217.4 ka. For the SW segment we infer llie occurren.:e ol 9 to 
11, M.,6.7 paleoearthquakes In the last 30.2 kyr, anda sfip rale oí 037 :t 0.08 mJlcyr. We date the occ.urrence oí 
the last suñace rup!ure event aíter 2750 BP. and we estimate an ave<"age recurrence petíod ol major events of 
33:t0.7kyr . 

1. lntroduction 

The Eastern Betk Shear Zone (E.BSZ) is the main fault system accommodallng the convergence between the 
Eurasían and Nubian plates in lbe.ria since late Neogene (Bousqu~. 1979; De Lorouzitle el ol. 1988; Sonz de 
Galdeano, 1990; Silllo t!t al. 1993). lt shows a charaaerlstic slgmoidal shape extending for more than 
450 km from offshore Alboran Sea to NE of Murcia (Figure 1 ). Alo119 the ESSZ many destructive earthquakes 
have taken place slnce historlcal lirties provlng the selsmogenic behavior of the faults that form the shear 

zone. From southwest to northeast, the EBSZ is formed by the followtng main faults: Carbonetas, 
Palomares. Alhama de Murcia, Carrascoy. and Bajo Segura (lnstiruro Gfoojdgjco y Minrro de Etpr;r'lo (IGME), 2012). 

The Quaternary aaívity of the faults that fonn the E.BSZ has been noticed 1nd studied since the end of the 

1970s decade [e.g. BouJq~I. 1979; Sonz ~ Go/deono, 1983; Boccolt!trl el ol. 1987; Mon1enot ~al. 1987; 

Vrgos et ol., 1987; Masono et ol. 2010; Buontrmpo and Wuestefeld, 2013]. Furthennore, most of these fau 

have been al!.O studied from a paleoseismological point of vlew: Carboneras le.g. Bel/ el o/., 1997; More 
ef al. 2008; Moreno, 201 OJ, Alhama de Murcia (e.g. Hemóndu-Enrile and Mortínez·Diaz. 2001; OtTu.W et 
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