
   

Methods for Analyzing Sedimentary Series 

The comprehensive study of Sedimentary Series (stratigraphy, composition, and history) 

relies on a suite of integrated techniques, broadly categorized into field observation and 

detailed laboratory analysis. 

 

Laboratory and Theoretical Methods 

1. Sedimentation Principle and Application 

Sedimentation is the process where solid particles settle from a fluid (liquid or gas) due to 

gravity. This principle is fundamental for separating solids from a solution (e.g., water 

treatment) and is widely applied in Grain Size Analysis to determine the size distribution of 

fine-grained sediment (silts and clays). 

 Theory: Denser and coarser particles settle faster than lighter or finer particles when 

subjected to gravitational force. Settling speed is controlled by particle size, shape, and 

fluid viscosity. 

 Techniques: 
o Gravity Settling: The simplest method involves flow through rectangular 

tanks where particles settle horizontally as the water moves. 

o Centrifugation: This method applies a centrifugal force to a heterogeneous 

mixture to rapidly separate particles based on small differences in density (and 

size), significantly accelerating the natural sedimentation process. 

2. Analytical Techniques 

Detailed studies of sedimentary rocks employ several specialized laboratory methods: 

 Grain Size Analysis: Measuring the size of sediment grains (via sieving, 

sedimentation, or laser analysis) to determine their distribution and depositional 

history. 

 Mineralogical Analysis (XRD): Studying the mineral composition, especially clay 

minerals, using techniques like X-ray Diffraction (XRD) to infer provenance, 

diagenesis, and depositional conditions. 

 Chemical Analysis: Determining major, minor, and trace element concentrations or 

stable isotope signatures to understand source, diagenesis, and paleochemistry. 

 Microscopical Techniques (Thin Sections, SEM): 
o Optical Petrography: The basis of routine description using thin sections 

(often enhanced with stains and peels) to recognize minerals, texture, and 

fabrics. 

o Scanning Electron Microscopy (SEM): Used for studying the ultrastructure 

of fine-grained rocks, surface textures, clay cements, and diagenetic features at 

high magnification. 

 Dating: Using methods like Carbon-14 or thermoluminescence to establish the 

absolute age of the sediments. 



 Numerical Modeling: Computer simulations to predict and understand complex 

sedimentary processes and depositional scenarios. 

Field-Based and Coring Methods 

The foundation of sedimentology is the collection of basic data from the field, which informs 

all subsequent analyses: 

 Field Analysis: Direct observation of rock outcrops and sedimentary structures, 

including recording lithology, texture (grain size, shape, sorting), bed thickness, and 

sedimentary structures. Field records are compiled as field notes, 

sketches/photographs, and graphic logs. 

 Coring: Collecting continuous, undisturbed subsurface samples at different depths to 

understand stratigraphy and deposit history. 

 Paleontological Studies: Analysis of fossils to reconstruct past environments and 

depositional conditions. 

 

Essential Methods in Sedimentary Analysis 

A comprehensive understanding of sedimentary rocks and their formation environments is 

achieved by combining field and subsurface data collection with detailed laboratory analysis. 

I. Data Collection and Core Acquisition 

 Field Analysis: Direct observation of rock outcrops and sedimentary deposits to 

record features and collect initial samples. 

 Coring: Acquisition of intact subsurface sediment samples at various depths to 

establish stratigraphy and depositional history. 

 

II. Laboratory Analysis and Interpretation 

These techniques investigate the physical, chemical, and historical characteristics of the 

samples: 

 Grain Size Analysis: Measures the size distribution of sediment grains using methods 

like sieving or laser analysis to infer sediment transport and provenance (source 

area). 

 Mineralogical Analysis: Identifies the minerals present (e.g., using X-ray diffraction 

(XRD)) to understand the sediment's origin and subsequent history. 

 Chemical Analysis: Determines the elemental and isotopic composition to trace 

sediment sources and identify diagenetic processes (changes after deposition). 

 Dating: Uses geochronological techniques (e.g., Carbon-14 or thermoluminescence) 

to establish the absolute age of the sediments and deposits. 

 Paleontological Studies: Analysis of fossils contained within the sediments to 

reconstruct past environments and depositional conditions. 



 

III. Predictive and Synthesis Tools 

 Numerical Modeling: Uses computer simulations to model sedimentary processes, 

aiding in the prediction of future deposits based on environmental scenarios. 

 

 

 

 

Sedimentation 

Process. Source: CASIDAY et al. (1999) 
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Clay minerals see S.E.M Atlas and Maurice Tucker, 1984 (see Techniques in 

Sedimntology both of them are available) References 



 

Example for applied description: 

 

Diagenetic Approaches  



 

 



 

 

 



 

 

 



 

 



 

Subsurface Records  

 

 



 

 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

  



 

 

 

 



 

 

 



 

 

 

 



 

 

 

This detailed text describes the contents of a sedimentology handbook, outlining the 

fundamental techniques used to study sedimentary rocks. 

Here is a reformulation that organizes and concisely presents the core topics and 

methodologies. 



Techniques in Sedimentary Rock Analysis 

The study of sediments and sedimentary rocks is accomplished through a combination of field 

observations and specialized laboratory experiments, which are crucial for interpreting 

depositional environments, provenance, and diagenetic history. 

 

Field and Basic Data Collection (Chapters 1 & 2) 

Sedimentological studies begin with fieldwork to record macro-scale information. The 

primary goals are the interpretation of depositional environments and stratigraphic correlation. 

 Field Data Analysis: Involves the direct observation and recording of sedimentary 

structures, lithologies, and textural parameters (grain size, shape, sorting). 

 Palaeocurrent Data: Collection and analysis of directional features, essential for 

facies analysis and palaeogeographical reconstruction. 

 Field Records: Information is documented via Field Notes, Drawings and 

Photographs, and Graphic Logs (measured vertical sections). 

 Parameters Recorded: Lithology, Texture, Bed geometry/contacts, Sedimentary 

Structures, Fossil Content, and Palaeocurrents. 

 

Core Physical and Microscopic Techniques (Chapters 3, 4, & 5) 

These methods focus on the physical characteristics and petrography of the rock fabric. 

 Grain Size Determination (Chapter 3): Procedures for accurately measuring grain 

size distribution (using sieving, sedimentation, or Coulter counter for 

unconsolidated samples; microscopic measurements for lithified samples). The 

resulting statistical parameters allow for deductions about the environment of 

deposition. 

 Microscopical Preparation (Chapter 4): Techniques for preparing rock thin 

sections, including double-polished slides, impregnating, staining, and etching to 

enhance microscopic description. The preparation of acetate peels for limestones is 

also covered. 

 Principles of Sedimentary Petrography (Chapter 5): Explains the interpretation of 

minerals and textures in thin section, applicable to all rock types. Key areas include: 

o Depositional Fabrics: Grain identification, modal composition (point 

counting), grain morphology, and provenance studies. 

o Diagenetic Fabrics: Detailed analysis of compaction (mechanical/chemical), 

cementation (varieties, timing), dissolution, alteration, and replacement to 

understand the rock's post-depositional history and porosity types. 

 

Advanced Analytical Techniques  



These specialized instruments provide detailed chemical and ultra-structural information often 

invisible under a standard microscope. 

Technique Chapter 
Primary 

Application 
Key Insight 

Cathodoluminescence 

(CL) 
6 

Carbonate 

Diagenesis, 

Cementation 

Reveals different cement generations, 

distinguishes replacement from cement, 

and differentiates quartz grain types. 

X-Ray Diffraction 

(XRD) 
7 

Mineralogy of 

Fine-Grained 

Rocks 

Standard technique for determining clay 

mineralogy; used to infer palaeoclimate, 

transport, and diagenesis in mudrocks 

and cherts. 

Scanning Electron 

Microscopy (SEM) 
8 

Ultrastructure 

and Fine Detail 

Studies the ultrastructure of grains, 

fossils, and cements; essential for 

observing clay cements and evidence of 

dissolution in sandstones. 

Chemical Analysis 9 

Geochemistry 

and Diagenetic 

Fluids 

Determines major/trace element and 

stable isotope signatures to infer 

depositional conditions, diagenesis, and 

pore fluid chemistry. Focuses on 

analyzing individual grains/growth zones 

rather than bulk rock. 

 

 

2. Collection and Analysis of Field Data: The Fundamentals 

The primary objective of field data collection is to interpret depositional environments and 

establish stratigraphic correlation. This involves systematically recording specific attributes 

of sedimentary rocks at outcrops. 

A. Key Field Parameters Recorded  

Parameter Detailed Observations 

Lithology Rock's mineralogy/composition and colour. 

Texture Grain size, grain shape, sorting, and fabric (arrangement). 

Beds 
Designation of beds and bedding planes, bed thickness, bed geometry, 

and contacts between beds. 

Sedimentary Internal structures of beds (e.g., laminations), structures on bedding 



Parameter Detailed Observations 

Structures surfaces, and larger-scale structures. 

Fossil Content 
Type, mode of occurrence, and preservation of both body fossils and 

trace fossils. 

Palaeocurrent 

Data 

Orientation of palaeocurrent indicators and other essential structural 

information. 

 

 

1 Introduction  

2 Collection and analysis of field data  

3 Grain size determination and interpretation  

4 Microscopical techniques: I. Slices, slides, stains and peels  

5 Microscopical techniques: II. Principles of sedimentary petrography 108  
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6 Cathodoluminescence microscopy  

7 X-ray powder diffraction of sediments  

8 Use of the scanning electron microscope in sedimentology  

9 Chemical analysis of sedimentary rocks  

 

1. 1 INTRODUCTIO N  

2.  

 T h e stud y o f sediments and sedimentary rock s has come with  

Field observations examination based on a cursor of samples observation and laboratory 

experiments.  

1.2 COLLECTION AN D ANALYSI S OF FIEL D DATA : CHAPTE R 2 

 



 The various sedimentary structures and the identification of lithologies are described (e.g. 

Collinson & Thompson, 1982; Tucker, 1982).  

The collection and analysis of palaeocurrent data are important in facies analysis and 

palaeogeographical reconstruction and statistical treatments; This chapter also shows the 

many ways in which information from the field can be presented for publication. 

1.3 GRAI N SIZE DETERMINATIO N A N D INTERPRETATION : CHAPTE R 3 It is 

very important to know quite precisely what the grain size distribution is in a sediment sample 

and the procedures here are described by John McManus. Sample preparation varies from the 

unnecessary to having to break up the rock into its constituent grains, dissolve out the cement 

in acid, or make a thin section of the sample. Sieving, sedimentation methods and Coulter 

counter analysis can be used for unconsolidated or disaggregated samples, but microscopic 

measurements are required for fully lithified sandstones and most limestones. With a grain 

size analysis at hand, various statistical parameters are calculated. From these, with care, it is 

possible to make deductions on the sediment's conditions and environment of deposition.  

1.4 MICROSCOPI C TECHNIQUE S I: SLICES, SLIDES, STAIN S AN D PEELS: 

CHAPTE R 4 T h e rock thin section is the basis of much routine description and 

interpretation but all too often the production of the slide is not given thought. John Miller 

explains how the best can be achieved by double-polished thin sections and describes the 

various techniques of impregnating, staining and etching to encourage the slide to give up 

more of its hidden secrets. Acetate peels are frequently made of limestones and the 

manufacture of these is discussed. 

 

2 Collection and analysis of field data  

Lithology:  

Texture: Beds:  

Sedimentary structures:  

Fossil content:  

Palaeocurrent data:  

mineralogy/composition and colour of the rock. 



 grain size, grain shape, sorting and fabric,  

designation of beds and bedding planes,  

bed thickness, bed geometry,  

contacts between beds.  

internal structures of beds,  

structures on bedding surfaces and larger scale structures involving several beds, type,  

mode of occurrence and preservation of both body fossils and trace fossils.  

orientation of palaeocurrent indicators and other essential structural information. 

 

In some successions there will be an abundance of information, which must be recorded 

concisely and objectively. Records are normally produced in three complementary forms and 

may be augmented by data from samples collected for further laboratory work.  

These are:  

(i) Field notes: These are written descriptions of observed features which will also 

include precise details of location. Guidance on the production of an accurate, 

concise and neat notebook is given in Barnes (1981), Moseley (1981) and Tucker 

(1982). 

(ii)  (ii) Drawings and photographs: Many features are ' best described by means of 

carefully labelled field sketches, supplemented where possible by photographs. All 

photographs must be cross referenced to field notes or logs and it is important to 

include a scale on each photograph and sketch. 

(iii)  (iii) Graphic logs: These are diagrams of measured vertical sections through 

sedimentary rock units. Ther e are a variety of formats which are discussed below 

(Section 2.2.9). Although many logs are constructed on pre-printed forms, 

additional field notes accompany them in most cases. 

2 . 2 RECORDING IN TH E FIEL D  

2.2.1 Lithology identification and description  

The ability to recognize different sedimentary rock types is included  in  geology 

courses texts such as Tucker (1981) and Blatt (1982). Such identification in the 



field. Although there is a huge range of sedimentary rock types, a successions may 

contain  

mudrocks, sandstones, conglomerates, limestones and dolomites, evaporites,  

Some comments are made here on the recording of these major rock types. 

MUDROCK S Mudrocks can be subdivided in the field according to a simple 

objective scheme such as (Ingram, 1953) approximate determination of grain size.  

SANDSTONE as The lithology, in terms of the grains/ matrix ratio, the main 

detrital constituents, and the type of cement, although detailed description and 

classification require thin section analysis.  

 

 

CONGLOMERATES  

Conglomerates contrast with other rock types in that most of the measurement, 

description and classification is undertaken in the field, and laboratory study often 

takes a secondary role.  

A full description will involve measurement of size, determination of clast or 

matrix support, description of internal fabric and structures and data on 

composition (Fig. 2.1). Some commonly used descriptive terms for these coarse 

grained sedimentary rocks are: Diamictite: a non-genetic term referring to any 

poorly sorted, terrigenous, generally non-calcareous, clast-sand-mud admixture 

regardless of depositional environment.  

Breccia: a term used when the majority of the clasts are angular. 

 Extraformational: a term to describe clasts from source rocks outside the basin of 

deposition. 

 Intraformational: a term to describe clasts from fragmentation processes that take 

place within the basin of deposition and that are contemporaneous with 

sedimentation. Oligomict: a term to describe conglomerates where one clast type, 

usually of stable, resistant material, is dominant. Polymict (petromict): a term to 

describe conglomerates where several clast types are present. Description can be 

enhanced by using the dominant clast size and clast type as prefixes, e.g. granite 

boulder conglomerate. A special series of terms is used where volcanic processes 

are involved in conglomerate formation (Lajoie, 1984). Further information on the 

sedimentary structures present in conglomerates can be conveyed by use of the 

concise lithofacies codes as developed by Miall (1977, 1978), Rust (1978) and 



Eyles, Eyles & Miall (1983) (Table 2.2). Although these have been developed 

specifically for alluvial fan, fluvial and glacial lithofacies, there is every likelihood 

that they will and can be used for all conglomerates.  

 

 

Intraformational and extraformational rudites 

Rudites can be classified based on the source of the 

clasts. Intraformational conglomerates/breccias contain clasts that derive from the same 

sedimentary formation which they are part of. In intraformational rudites the clasts have the 

same composition of the matrix that surround them and of the other sedimentary rocks present 

in the formation where they are found. These rocks are produced by events of brecciation or 

clastic reworking that interrupt the normal sedimentation of a basin, for example a storm or an 

episode of emersion. In general such events produce intraformational shale or limestone 

pebbles (e.g. rip-up clasts torn off the bottom of a basin by a current). 

Extraformational conglomerates and breccias consist of clasts sourced from outside of the 

sedimentary basin where they are deposited. In this case (which is the dominant situation in 

sedimentary rocks), the framework grains differ in composition from the matrix. Typical 

extraformational conglomerates contain fragments of igneous, metamorphic and sedimentary 

rocks of different age derived from the disintegration, weathering, and erosion of different 

rock types. 

Classification of conglomerates and breccias based on the composition of the matrix 

Beyond the well-accepted ortho- and para- classification above, there are many other schemes 

that classify gravel-bearing siliciclastic rocks based on the composition of the matrix between 

the clasts. One of the most widely used is the gravel-sand-mud diagram by Folk (1980), 

shown below (slide to see the corresponding sediment and rock names).  

 

 

Rock 

 

Sediment 

Examples of conglomerate 

https://geologyistheway.com/sedimentary/rip-up-clasts/


 

 

 

Grain-supported orthoconglomerate with rounded pebbles of gabbro. Cyprus. Photo © Siim 

Sepp.

https://www.sandatlas.org/conglomerate/
https://www.sandatlas.org/conglomerate/


Different types of conglomerate in a concentrated density flow deposit in the Macigno 

Sandstone. The base is a grain-supported paraconglomerate, which passes upward to a matrix-

supported paraconglomerate where gravel clasts are suspended in a sandy matrix. Cala del 

Leone, Quercianella, Italy. [see post] 

Examples of breccia 

https://geologyistheway.com/sedimentary/turbidity-currents/
https://geologyistheway.com/blog/2021/03/07/the-macigno-sandstone-turbidites-at-cala-del-leone-quercianella-italy/


Karst breccia (parabreccia) produced by the collapse of a cave. Everton Formation, Rush 

Creek District, Arkansas, USA. Photo © James St. John.

https://www.flickr.com/photos/jsjgeology/41694259821


Layers of mudrocks can be eroded and redeposited in the same sedimentary environment, 

producing intraformational breccias consisting of rip-up clasts. Indian Cave Sandstone 

(Pennsylvanian), near Peru, Nebraska. Photo © Michael C. Rygel/Wikimedia Commons. 
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