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 “About 70% of the total world petroleum resources 
are concentrated in the Tethyan realm, the Mesozoic 
deposits being the most prolific source rocks of 
these oil and gas reserves. To understand the 
depositional controls of these organic-rich facies at 
the scale of the Tethys is a challenging problem.” 

François Baudin (1995): Depositional 
Controls on Mesozoic Source Rocks in the 

Tethys. – In: Paleogeography, Paleoclimate, 
and Source Rocks [Edit. A-Y. Huc], AAPG 

Studies in Geology, No. 40, 191-212. 



Idealized diagram depicting current estimates of the percentage of 
total organic matter burial occurring within various marine 
sediment types, J.I. Hedges, R.G. Keil/Marine Chemistry 49 (1995) 81-
115 



Oceanic productivity 50 X 1O15 grC yr-1 

sediment burial rates 0.16 X 1O15 grC yr-1 

Organic preservation in the marine 
environment 

<0.5% 

Shelf ~45% 

Delta 44% 

High productivity zones <6% 

Pelagic ~5% 

Anoxic Basins 1% 

J.I. Hedges, R.G. Keil/Marine Chemistry 49 (1995) 81-115 



 Most marine primary productivity occurs in the open 
ocean, by rapidly growing phytoplankton…. 

 ..are continuously grazed by protozoans and 
zooplankton 

 20% of net primary production falls as particles  
 10% of surficial productivity remaining at depths of 

several hundred meters 
 only 1% passing to an average ocean depth of 4000 m 
 Rivers provide the major conduit towards the 

preservation of OC in marine sediment 
 Carbon-rich deposits tend to be the focal point of the 

debate between proponents of anoxia- vs. productivity-
induced preservation of organic matter 

J.I. Hedges, R.G. Keil/Marine Chemistry 49 (1995) 81-115 



Marine Geology, 59 (1984) 105-134 



Wang et al. / Sedimentary Geology 235 (2011) 27–37 

The global distribution of lower 
Toarcian bituminous black shales 

Izumi et al. / Palaeogeography,  
Palaeoclimatology, Palaeoecology 315-316 

(2012) 100–108 



The late Hauterivian Faraoni “Oceanic Anoxic 
Event” at Río Argos (southern Spain): 
An assessment on the level of oxygen 

depletion, 
Sauvage et al. / Chemical Geology 

340 (2013) 77–90 



Cretaceous Research, 28, (2007) 597-612 

 Revue de Μicropaleontologie 50 (2007) 225–237 

Izumi et al. / Palaeogeography, Palaeoclimatology, 
Palaeoecology 315-316 (2012) 100–108 



Wang et al. / Sedimentary Geology 235 (2011) 27–37 



Rigakis & Karakitsios:Marine and Petroleum Geology 15, (1998), 593-617 

Cenomanian–Turonian (Bonarelli event) 93,5 Ma 
Early Albian (Paquier event)  111 Ma 
Early Aptian (Selli event)   120 Ma 
Early Toarcian (Posidonienschiefer event) 183 Ma 

? 

? 

? 
? 



Από  
Karakitsios& Rigakis 2007, JPG, 30, 197-

218 

Ασβεστόλιθοι 
Βίγλας 

Ασβεστόλιθοι Ανώτ. Σενωνίου Ασβεστόλιθοι Παλαιόκ.-
Ηώκαινου 

Συνολικά Φάση ΙΙ Φάση ΙΙΙ 

Περιοχή 1 1,1 1,1 0,9 1,3 1,7 
Περιοχή 2 1,7 1,5 1,2 1,3 1,3 
Περιοχή 3 1,2 1,4 0,7 2,4 0,9 
Περιοχή 4 1,0 1,6 0,9 1,9 1,0 
Περιοχή 5 1,1 0,8 0,8 1,2 0,7 
Περιοχή 6 1,2 0,9 1,3 0,9 0,6 

Μέσος 
όρος 1,2 1,2 1,0 1,5 1,0 

Μέσος όρος πορώδους (%) ανά σχηματισμό 
στην περιοχή της Ηπείρου, από Μπακόπουλο 

2006, Δ.Δ. ΕΚΠΑ  



Στον χώρο των Εξωτερικών Ελληνίδων εμφανίζεται από το 
Μέσο Τριαδικό αλλά κυρίως μετά το Ιουρασικό, μια 
συζυγία πετρωμάτων πυριτικής σύστασης στις Ζώνες  
Πίνδου, Ιόνιος, Παξών καθώς και στα μεταμορφωμένα 
πετρώματα των Πλακωδών Ασβεστολίθων 
(Πελοπόννησος, Κρήτη, Κάσος, Κάρπαθος, Ρόδος). 

 
Ορισμοί - Ερμηνείες 

 Πυριτόλιθοι - κερατόλιθοι  
 Ανόργανης (διαγενετικής) προέλευσης  

ή  
 “Ραδιολαρίτες” 
  



Flow chart for the model of massive volcanism and tectonics as a main control of 
biosiliceous sedimentation 

G. Racki, F. Cordey, Earth-Science Rewiews 52 (2000) 83–120 



Paleogeographic situation during Late Jurassic. 
(Map used and modified after Blakey 2002 

Ύφαλοι πυριτιοσπόγγων 
έχουν εμφανιστεί 
διαδοχικά στην εξελικτική 
πορεία του πλανήτη. Στο 
Ανώτερο όμως Ιουρασικό 
σχημάτισαν μια 
υφαλογόνο αλυσίδα που 
επεκτάθηκε πάνω από 
7.000 χιλ. Ο σημερινός 
ύφαλος που υπάρχει 
(Great Barrier Reef) στην 
Αυστραλία είναι σχετικά 
μικρός σε σχέση με αυτόν 
του Ανωτέρου 
Ιουρασικού. Το σύστημα 
αυτό των υφάλων 
αποτέλεσε την 
μεγαλύτερη βιοτική δομή 
που δημιουργήθηκε ποτέ 
πάνω στην Γη. 



Schematic model showing those elements that combined to construct the Lower Ordovician 
reefs, made up of microbial boundstones and microbial-lithistid spongereceptaculitid 
boundstones. Micrites are a significant component of the reefs and are produced variously by 
microbes as well as skeletal organisms (lithistid sponges in particular). 

N. Adachi et al. / Sedimentary Geology 220 (2009) 1–11 



..zonation model for Upper Jurassic Intra-
Tethys reef complexes, Rusciadelli et al. / 
Sedimentary Geology 233 (2011) 69–87 

“The Late Jurassic records is one of 
the largest reefal expansions of the 
Phanerozoic, with a greater 
diffusion and differentiation in the 
Tethys realm”  

Comparison of main morphological 
features and distribution of main biota 
along the depositional profiles of 
available examples from Intra-Tethys 
reef types 





Olivier et al. / Palaeogeography, Palaeoclimatology, Palaeoecology 212 (2004) 233–263 



 “The sediment within the sponge bioherms is 
characterized by a high levels of organic carbon. The 
large amount of organic carbon (more than 3 weight 
percent) found in the reef sediments is similar to that found at 
modern deltas on the west coast of Canada (Bornhold, 1978). 
Reducing conditions, which are usually observed in the 
recovered cores and grab samples in the shallow subsurface 
in reef sediments, are probably explained by this high organic 
carbon content. These dys- or anoxic conditions are 
responsible for the paucity and low diversity of endobenthic 
organisms” (Recent Hexactinellid Sponge Reefs on the Continental 
Shelf of British Columbia, Canada, http://www.porifera.org/a/cif1.htm) 

The link between black cherts and high biological activity is 
nearly systematic from the Precambrian to the Recent (van 
Kranendonk, 2001) 

http://www.porifera.org/a/cif1.htm


Organogenic build-up  
(Organic remain: algae, stromatoporoids, crinoids, gastropods, protozoans)  

A lithofacies model for the Upper Devonian Pamyatno-Sasovskoye reef 
(oilfield) (Volgagradskoe Povolzhye, Russia) 
S.V. Deliya, N.V. Danshina / Palaeoworld 19 (2010) 278–283 



Journal of Experimental Marine Biology and Ecology, 
369 (2009) 65–71 



Oxygen profiles 1 cm into the tissue of two pumping G. barretti related 
to a microscopical sponge section of the same scale. 
Microbial sulfate reduction in the tissue of the cold-water sponge Geodia barretti 
(Tetractinellida, Demospongiae), Hoffmann F., Dissertation, Göttingen, 2003 



Oxygen profiles 3 mm into the tissue of sponge 2, related to a microscopical sponge 
section of the same scale. 
Microbial sulfate reduction in the tissue of the cold-water sponge Geodia barretti 
(Tetractinellida, Demospongiae), Hoffmann F., Dissertation, Göttingen, 2003 



Schematic diagram of symbiotic relationships 
between sponges and microorganisms. A, 
extracellular exosymbiosis; B, extracellular 
endosymbiosis; C, intracellular symbiosis; and D, 
intranuclear symbiosis. Microbial Symbiosis in 
Marine Sponges,  
Lee et al. J. Microbiol., Vol. 39, No. 4, 254-264. 



Biological-chemical and sponge-bacteria interactions in the tissue of G. barretti. 
Microbial sulfate reduction in the tissue of the cold-water sponge Geodia barretti 
(Tetractinellida, Demospongiae), Hoffmann F., Dissertation, Göttingen, 2003 



How the sponge stays slim, Nature | doi:10.1038/news.2009.1088  
One species' rapid cell shedding explains its huge carbon-catching 
capacity. 
 

De Goeij, J. M. et al., Cell kinetics of the marine sponge Halisarca caerulea  

reveal rapid cell turnover and shedding. J. Exp. Biol. 212, 3892-3900 (2009)  



Palaeogeography, Palaeoclimatology, 
Palaeoecology 

 271 (2009) 279–286 



Roger E. Summons, MIT 



 Petroleums and bitumens from Early Proterozoic 
(1800 Ma) to Miocene (15 Ma) age marine strata 
contain 24-isopropylcholestanes, a novel group of CsO 
steroids. The abundance of these compounds, relative to 24-n-
propylcholestanes, varies with source rock age. Late 
Proterozoic (Vendian) and Early Cambrian oils and/or 
bitumens from Siberia, the Urals, Oman, Australia, and India 
have a high ratio of 24-isopropylcholestanes to 24-n-
propylcholestanes ( >1), while younger and older samples 
have a lower ratio (<0.4). Temporal changes in this 
parameter may reflect the relative abundance of 
certain Porifera (sponges) and certain marine algae 
through time. Geochemical indicators such as this, which 
can constrain the source rock age of a migrated oil, are useful 
in source rock identification during petroleum exploration. 

Paleoenvironmental implications of novel CM steranes in 
Precambrian to Cenozoic age petroleum and bitumen, 
McCaffrey et al., Geochimica et Cosmochimica Acta, 1994, Vol. 
58, pp. 529-532 



Thiel et al., (1996): Biogeochemistry of Modern Porifera and Microbialites 
from Lizard Island (Great Barrier Reef, Australia) and Fossil Analoges. In: Reitner 
et al., Globale und regionale Steuerungsfaktoren biogener Sedimentation, 
Gött.Arb.Geol.Paläont.SB2, 129-132; Göttingen. 



“The found mid-chain branched carboxylic acids 
represent potential biological precursors for series of 
mid-chain branched alkanes present in ancient 
sediments and oils” 

Mid-chain branched alkanoic acids from ``living fossil'‘ demosponges: a link to 
ancient sedimentary lipids? / Thiel et al. Organic Geochemistry 30 (1999) 1-14. 



“…C30 steranes comprised 2.7% of total C27–C30 extractable 
steranes in Huqf samples and 63% of the summed C30 
compounds were 24-isopropylcholestanes, suggesting that 
demosponges must have made a significant contribution to 
preserved sedimentary organic matter…” 



Wieczorek: Maiolica A Unique Facies of the Western Tethys, Annales Soc. Geol. Poloniae, (1988), v. 58, 
255-276 



Lithostratigraphic and geochrono-correlation across an end-member PCP succession and a basinal 
succession in the Umbria– Marche and Sabina Apennines, Gill et al., Sedimentary Geology 166 (2004) 311–334 



Santantonio et al. / Marine and Petroleum Geology 42 (2013) 4-29 



The north-western margin of the Ombrina Plateau and Elsa high restored;  
Jurassic and Lower Cretaceous. Not to scale 

Santantonio et al. / Marine and Petroleum Geology 42 (2013) 4-29 



Σας ευχαριστώ πολύ για 
την προσοχή σας 
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