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Diagenesis of carbonates and clastic sediments encompasses the biochemical, mechanical and
chemical changes that occur in sediments after deposition and prior to low-grade metamorphism.
Parameters which, to a large extent, control diagenesis in carbonate and clastic sediments include
primary composition of the sediments, depositional facies, pore water chemistry, burial-thermal and
tectonic evolution of the basin, and paleo-climatic conditions [1-6].

Diagenetic processes involve a widespread chemical, mineralogical and isotopic modifications
affected by original mineralogy of carbonate and clastic sediments. These diagenetic alterations will
impose a major control on porosity and permeability and hence on hydrocarbon reservoirs, water
aquifers as well as the presence of other important economic minerals [7-10].

This Special Issue “Chemical, Mineralogical and Isotopic Studies of Diagenesis of Carbonate and
Clastic Sediments”, is a collection of eight selected papers that show up to date detailed geochemical,
geological and sedimentological data on the diagenesis.

The paper by Cantarero et al. [11], entitled “Fracturing and near-surface diagenesis of a silicified
Miocene deltaic sequence: the Montjuic Hill (Barcelona)” provided petrographic and geochemical
evidence for the diagenetic overprints within the deltaic sequence investigated. These diagenetic
modifications were affected by fracturing and cementation of a variety of minerals, such as barite
and silicates. The authors also discussed the sources and nature of the diagenetic fluids that affected
these rocks.

Studies by Yang et al. [12], entitled “Effect of dolomitization on porosity during various
sedimentation-diagenesis processes in carbonate reservoirs”, present how complex diagenetic processes,
such as dolomitization, can affect porosity development in carbonate reservoirs. Multiphase fluid flow
and solute transport simulation was employed to investigate dolomitization and its effect on porosity
evolution from deep carbonates in Tarim Basin, northwest China. The numerical modeling applied in
this study quantified dolomitization and other diagenetic processes and their relationships to fluid
composition and hydrodynamic characteristics in the basin.

Tortola et al. [13], in their paper entitled “Diagenetic pore fluid evolution and dolomitization
of the Silurian and Devonian carbonates, Huron Domain of southwestern Ontario: petrographic,
geochemical and fluid inclusion evidence”, investigated the nature of diagenetic fluids in part of
Michigan Basin using sedimentologic and geochemical tracers. In both age groups, the authors
identified three types of dolomite replacement matrix: RD1 (precipitated at shallow burial conditions),
RD2 and RD3 (formed at intermediate burial conditions). In addition, a coarse crystalline ferroan
saddle dolomite cement (formed at intermediate burial conditions) filling fractures and vugs has been
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documented in the Silurian successions. Early- and late-stage calcite cement have been distinguished
in both groups of formations including isopachous, syntaxial overgrowth, dogtooth, drusy and blocky
calcite. The authors linked the different types of cements to the fluid-rock interactions, which are
associated to the tectonic evolution of the basin.

A unique presence of diagenetic bipyramidal quartz and aragonite was discussed thoroughly by
Herrero et al. [14], in their paper entitled “Diagenetic origin of bipyramidal quartz and hydrothermal
aragonites within the Upper Triassic Saline succession of the Iberian Basin: implications for interpreting
the burial-thermal evolution of the basin”. The authors applied several analytical techniques to
investigate the nature of these minerals, such as petrography, SEM, Raman and fluid inclusions.
They were able to relate the formation of these minerals to tectonic and thermal evolution of the
Iberian Basin. Fluid composition and timing of migration were suggested based on mineralogical and
geochemical evidence.

Sun et al. [15], in their paper entitled “Clay minerals and element geochemistry of clastic reservoirs
in the Xiaganchaigou Formation of the Lenghuqi area, northern Qaidam Basin, China”, discussed the
formation of clay minerals and their diagenetic modification in Oligocene sandstones deposited in the
Qaidam Basin in China. They used mineralogical and geochemical techniques to characterize the clay
minerals and assigned depositional, paleoclimatic and diagenetic environments to their formation.

In a paper by Ozyurat et al. [16], entitled “REE characteristics of Lower Cretaceous limestone
succession in Gumushane, NE Turkey: implications for ocean paleoredox conditions and diagenetic
alteration”, the effect of paleoredox conditions on diagenetic alteration of carbonates was investigated
using REE and other geochemical proxies. Water-rock interactions between seawater and the
surrounding basaltic rocks have an important role on the distribution and behavior of REE in the
studied limestones. This paper provided an excellent example on the validity of using REE and other
geochemical tracers to investigate paleoocean redox conditions.

Diagenetic alteration of the Paleogene sandstone of the Lulehe Formation in northern Qaidam
Basin in China was the subject of detailed mineralogical and geochemical investigation by Chen et
al. [17], in their paper entitled “Origin and sources of minerals and their impact on the hydrocarbon
reservoir quality of the Paleogene Lulehe Formation in the Eboliang area, northern Qaidam Basin,
China”. The effects of diagenetic processes, such as cementation, dissolution and compaction on
reservoir quality were discussed in this paper. These processes resulted in heterogeneity of the reservoir.

Hydrothermal fluid flow and resultant diagenetic alteration of Mesozoic successions from Maritime
Alps, SE France was the focus of a paper by Salih et al. [18], entitled “Geochemical and dynamic model
of repeated hydrothermal injections in two Mesozoic successions, Provencal Domain, Maritime Alps,
SE-France”. The authors used field, petrographic and geochemical evidence to evaluate dolomitization
in the studied stratigraphic sections. They attributed the formation of these dolomites to episodic
fracturing related to the flow of multiple fluxes of hydrothermal fluids.

The papers in this Special Issue demonstrate the interplay between mineralogical and chemical
changes in carbonates and clastic sediments and diagenetic processes, fluid flow, tectonics, mineral
reactions at variable scales and environments from a variety of sedimentary basins. Quantitative
analyses of diagenetic reactions in these sediments, using a multitude of techniques, are essential for
understanding pathways of in different diagenetic environments. These papers offer exciting new
analytical and modeling techniques for understanding diagenesis of sedimentary rocks in a variety of
sedimentary basins under different tectonic and hydrodynamic regimes.
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