
   

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. 

The Stokes Law 𝑭 = 𝒓𝛈𝐯𝟔 𝛑 𝐯  or the V= see Tucker Method 



With  

r = is the radius of the sphere, 

𝜂 = is the fluid's viscosity, and 

𝑣 is the object's velocity 

 6 π constant of proportionality 

 F= Drag force (the resistance force exerted by the fluid) where the units are  

Or;  according to (Maurice Tucker, 1984 Tcheniues in Sedimentology), Stokes' law units: 

 where  

v s is particle settling velocity (in m/sec units), 

 ρ is density of the particle (in kg/m
3
 units), 

 ρ f is density of the carrier fluid (in kg/m3 units),  

g is acceleration due to gravity (in m/sec2 units),  

d is diameter of the particle (in m units), and μ is viscosity of the carrier fluid (in Pascal) 

𝑉𝑠 =d
2
(ρ solid –ρ water g /18 µ 

 



 

 

Sedimentation 

Process. Source: CASIDAY et al. (1999) 

 

 

https://www.google.com/imgres?q=sedimentation%20methods&imgurl=https%3A%2F%2Fsswm.info%2Fsites%2Fdefault%2Ffiles%2Finline-images%2FCASIDAY%2520et%2520al.%25201999.%2520Sedimentation%2520Process_0.jpg&imgrefurl=https%3A%2F%2Fsswm.info%2Fsswm-university-course%2Fmodule-6-disaster-situations-planning-and-preparedness%2Ffurther-resources-0%2Fsedimentation&docid=wxUGK-S_8ljS2M&tbnid=x97JAWDI9IubnM&vet=12ahUKEwid496T2tiIAxWUQ6QEHTYuEEkQM3oECF4QAA..i&w=435&h=226&hcb=2&ved=2ahUKEwid496T2tiIAxWUQ6QEHTYuEEkQM3oECF4QAA
https://www.google.com/imgres?q=sedimentation%20methods&imgurl=https%3A%2F%2Fsswm.info%2Fsites%2Fdefault%2Ffiles%2Finline-images%2FCASIDAY%2520et%2520al.%25201999.%2520Sedimentation%2520Process_0.jpg&imgrefurl=https%3A%2F%2Fsswm.info%2Fsswm-university-course%2Fmodule-6-disaster-situations-planning-and-preparedness%2Ffurther-resources-0%2Fsedimentation&docid=wxUGK-S_8ljS2M&tbnid=x97JAWDI9IubnM&vet=12ahUKEwid496T2tiIAxWUQ6QEHTYuEEkQM3oECF4QAA..i&w=435&h=226&hcb=2&ved=2ahUKEwid496T2tiIAxWUQ6QEHTYuEEkQM3oECF4QAA


 

 

 



 

 





 

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: 

Summary of Geochemical and Microscopic Techniques 

The table reformulates the provided information to present key analytical techniques used in 

geological studies, particularly for understanding diagenesis and rock composition 

 These specialized instruments provide detailed chemical and ultra-structural 

information often invisible under a standard microscope. 



Technique 

 

Primary 

Application 
Key Insight 

Cathodoluminescence 

(CL) 
 

Carbonate 

Diagenesis and 

Cementation 

Reveals different generations of cement, 

distinguishes replacement from cement, and 

differentiates quartz grain types. 

X-Ray Diffraction 

(XRD) 
 

Mineralogy of Fine-

Grained Rocks 
(e.g., mudrocks) 

Standard for determining clay 

mineralogy; used to infer palaeoclimate, 

transport history, and diagenesis in fine-

grained sedimentary rocks. 

Scanning Electron 

Microscopy (SEM) 
 

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 

 

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 

Structures 

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

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. 

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  

1.2.1 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 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. 

Transport and Sedimentation 

https://geologyistheway.com/sedimentary/rip-up-clasts/
https://commons.wikimedia.org/wiki/File:Mud_Chips_mcr1.jpg


 

 



 

 

 



 

 



 

 



 



https://www.fondriest.com/environmental-measurements/parameters/hydrology/sediment-

transport-deposition/ 

Carbonate Identification method by coloration : 

 

 



 

Alizarin is an organic compound with formula C 14H 8O 4 that has been used throughout history as a 

red dye, principally for dyeing textile fabrics. 

 

Alizarin https://en.wikipedia.org › wiki › Alizarin 

 

 

The Couting Methods and Application  (Benzagouta Med Said, 1991 case study): 

Petrographic and Diagenetic Impact on Chemical and mechanical Compaction 

The optical point-counting method (Carozzi, A.V ; , 1975)  and  

http://cs.uns.edu.ar/~mll/web/files/papers/SCCG-2010-rock-ar-martin-larrea.pdf 

 It consists on manual technique where a microscope user counts points landing on pores versus total 

points to determine porosity. Meanwhile a manual technique device was attached to the microscope 

(more details are found in ( (Benzagouta M.S , 1991)  (Carozzi, A.V ; , 1975). Other assisted methods 

are the modern automated methods using software for image analysis and pattern recognition to count 

points on digital images of thin sections. This method, when applied, is reducing time and improving 

efficiency. 

 According to ( (Benzagouta M.S , 1991)  (Carozzi, A.V ; , 1975), the used method is based on the 

following steps: 

 How the Optical Point-Counting Method Works 

Thin-section porosity evaluation used the optical point-counting method. This manual technique 

involves a user placing a thin rock section under a microscope and systematically counting points that 

fall on pores (the empty spaces) versus those that land on the solid rock material (filled space 

file:///F:/BSSA%20Exam/Alizarin%20https:/en.wikipedia.org%20›%20wiki%20›%20Alizarin
file:///F:/BSSA%20Exam/Alizarin%20https:/en.wikipedia.org%20›%20wiki%20›%20Alizarin
http://cs.uns.edu.ar/~mll/web/files/papers/SCCG-2010-rock-ar-martin-larrea.pdf


generally  IGV). A mechanical device attached to the microscope is classically used to count the 

points. 

 Preparation: A thin section of the rock is prepared and viewed under a petrographic 

microscope. 

 Point Placement: A series of points are erratically and systematically placed on the thin section, 

often using a mechanical device 

 Classification: For each point, the observer determines if the point falls on a pore (void space) 

or on solid material (including filled IGV). 

 Calculation: The porosity is calculated as the ratio of the number of points that landed on pores 

to the total number of points counted 

N.B The number of points required for the optical point-counting method for porosity evaluation 

is not a fixed number. It is a statistically single-minded decision based on the focused precision 

and especially on the heterogeneity degree of the concerned rock sample. However, a common 

range in geological investigations is set as 300 to 500 points. This range is anticipated to ensure 

statistically valid results. Though, in the (Benzagouta M.S , 1991) case study; 300 points were in 

use.   

5.4.2.2 Observable Framework for Model Implementation: (the Case Study):  

The initial porosity of the deposits was estimated for the quartzarenite rock type. The 

considered model is applied for specific well-developed intergranular pores, where 

cementation and compaction are obvious and significant (fig 1.26). Thus, the applied 

(Houseknecht W.D, 1987) model was found mostly suitable for the considered selected data 

(Benzagouta M.S , 1991) . Therefore, according to the given record: we stated that 

 Initial porosity was 35-40% (using thin sections obtained data), restrained to the combined 

effects of compaction and cementation; Then the following porosity outcomes were: 

 Compaction reduced this porosity to around 20-25%. This process is supported by evidence 

of grain interpenetration, as seen in (fig 1.26) and (fig 1.27) and other mentioned 

illustrations  

 Cementation further reduced porosity by roughly 10%. This effect is harmoniously evidenced 

in (fig 5.10)  and ( fig  of carbonate pore filling) (fig 1.26) and (fig 1.27) and other 

mentioned illustrations  

 



 

 

 

  

 

Fig 5.10 Compaction and cementation effects on reservoir porosity reduction (modified from 

(Houseknecht W.D, 1987) , adapted and applied for the Buchan Field reservoir by 

(Benzagouta M.S , 1991).   

Support strength met during the led investigation can be illustrated through the S.E.M illustration 

where interpenetration between grains is well obvious (fig 9.10 bis).  

 

 



 

 

Field and  Subsurface Techniques 

These methods focus on describing and interpreting the spatial distribution, geometry, and 

large-scale features of sedimentary rocks. 

Technique Description Purpose/ 

Outcrop & 

Core 

Description 

Measuring, describing, and sketching 

rock layers (strata) in the field or 

from drilled cores. 

Recording lithology (rock type), bed 

thickness, sedimentary structures 

(cross-bedding, ripple marks), and 

fossil content. 

Paleocurrent 

Analysis 

Systematically measuring the 

orientation of directional sedimentary 

structures (e.g., cross-bedding dip 

direction, flute cast long axis). 

Determining the ancient flow 

direction (paleocurrent) of water or 

wind, which reveals the geometry of 

the depositional basin. 

Stratigraphic 

Logging 

Creating a detailed, vertical column 

(stratigraphic column) that records 

the succession of rock types and their 

features (e.g., grain size, color). 

Reconstructing the vertical 

succession of depositional 

environments and understanding 

changes in sea level or climate over 

time. 

Sequence 

Stratigraphy 

Analyzing the geometry and stacking 

patterns of strata (rock units) across a 

Interpreting large-scale changes in 

relative sea level and identifying 



Technique Description Purpose/ 

basin, often using seismic data and 

well logs. 

regional unconformities (gaps in the 

rock record). 

Well Logging 

Using tools lowered into boreholes 

(wells) to measure physical rock 

properties like resistivity, natural 

gamma radiation, and porosity. 

Characterizing subsurface reservoir 

rock properties (e.g., permeability, 

fluid content) in petroleum and 

hydrogeology. 

Laboratory Techniques 

These methods involve detailed analysis of the physical, mineralogical, and chemical 

properties of the sediment samples. 

1. Textural Analysis (Particle Properties) 

These focus on the physical characteristics of the individual grains. 

 Grain Size Analysis: Separating sediment grains into different size fractions using 

sieves (for sand and gravel) or pipettes/settling columns (for silt and clay). 

o Purpose: To calculate statistical parameters (mean size, sorting, skewness) 

that relate to the energy and duration of sediment transport. 

 Grain Shape Analysis: Measuring roundness (wear) and sphericity (how close to a 

sphere) of particles, often under a microscope or using image analysis. 

o Purpose: To determine the maturity of the sediment and the 

distance/intensity of transport. 

2. Compositional & Mineralogical Analysis 

These methods determine what the sediment is actually made of. 

 Petrography (Thin Section Microscopy): Preparing thin slices of rock mounted on 

glass and analyzing them using a petrographic microscope. 

o Purpose: Identifying mineral composition, classifying the rock (e.g., naming a 

sandstone based on its mineral content), analyzing texture, and mapping 

diagenetic features (cements, porosity). 

 X-Ray Diffraction (XRD): Directing X-rays at a powdered sample to identify and 

quantify the mineral phases present, particularly for fine-grained minerals like clays. 

o Purpose: Essential for identifying the clay mineralogy (e.g., kaolinite, illite), 

which is crucial for understanding weathering and provenance. 

 Heavy Mineral Separation: Using dense liquids to separate the small fraction of 

heavy minerals (e.g., zircon, garnet, rutile) from the lighter quartz and feldspar. 

o Purpose: Identifying the heavy mineral assemblage to determine the 

provenance (source rock area) of the sediment. 

3. Geochemical & Specialized Analysis 

These are advanced techniques for understanding the chemical history and age of the rock. 



 X-Ray Fluorescence (XRF): Analyzing the sample to determine the elemental 

composition (major, minor, and trace elements). 

o Purpose: Used for high-resolution studies on cores to track changes in 

paleoclimate and provenance through variations in element ratios. 

 Isotope Geochemistry: Measuring the ratios of stable isotopes (e.g., oxygen, carbon) 

in minerals and organic matter. 

o Purpose: Reconstructing paleotemperatures, paleosalinity, and the processes 

of diagenesis. 

 Scanning Electron Microscopy (SEM) & Cathodoluminescence (CL): High-

magnification techniques used to examine the fine surface textures of grains and 

identify the complex history of mineral growth/dissolution. 

The choice of technique depends entirely on the scale of the research query, ranging from 

mapping entire sedimentary basins (seismic stratigraphy) to analyzing the surface of grains 

(SEM). 

Sedimentological Laboratory Techniques 

Category Technique 
Measurement / 

Tool 
Primary Interpretation/Purpose 

I. Textural 

Analysis 

(Particle 

Properties) 

Grain Size Analysis 

Sieves 

(sand/gravel), 

Settling Columns 

(silt/clay). 

Calculates Mean Size, 

Sorting, and Skewness to 

interpret the Energy and 

Duration of Transport. 

 
Grain Shape Analysis 

Petrographic 

Microscope or 

Image Analysis. 

Measures Roundness and 

Sphericity to determine 

sediment Maturity and 

Transport Distance. 

    

II. 

Compositional 

& Mineralogical 

Analysis 

Petrography (Thin 

Section Microscopy) 

Petrographic 

Microscope with 

polarized light. 

Identifies Mineral 

Composition, classifies rock, 

analyzes Texture, and maps 

Diagenetic Features 
(cements, porosity). 

 
X-Ray Diffraction 

(XRD) 

X-ray beam 

directed at a 

powdered sample. 

Identifies and quantifies 

specific Mineral Phases, 

essential for Clay Mineralogy 

(e.g., kaolinite, illite) and 

Provenance. 

 
Heavy Mineral 

Separation 

Dense liquids to 

separate heavy 

minerals (e.g., 

zircon, garnet). 

Determines the Heavy 

Mineral Assemblage to trace 

the Provenance (source rock 

area) of the sediment. 

    

III. Geochemical 

& Specialized 

Analysis 

X-Ray Fluorescence 

(XRF) 

X-ray source and 

detector 

(benchtop or 

handheld). 

Determines the bulk 

Elemental Composition 
(major, minor, and trace 

elements) to track changes in 



Category Technique 
Measurement / 

Tool 
Primary Interpretation/Purpose 

Paleoclimate and 

Provenance. 

 
Isotope Geochemistry 

Mass 

Spectrometer to 

measure stable 

isotope ratios 

(O,C). 

Reconstructs 

Paleotemperatures, 

Paleosalinity, and Diagenetic 

Processes. 

 

SEM & 

Cathodoluminescence 

(CL) 

High-

magnification 

microscopy 

(Scanning 

Electron 

Microscope). 

Examines fine Grain Surface 

Textures and identifies 

complex Mineral 

Growth/Dissolution History. 

 

Sedimentological Techniques in Petroleum Exploration 

The techniques aim to characterize the reservoir rock and the seal rock (rock that prevents it 

from escaping). 

1. Subsurface Stratigraphic and Log Analysis 

This is the most common technique for characterizing reservoirs faraway below the surface. 

 Well Log Interpretation (Wireline Logging): Analyze logs run down a drilled well 

to infer rock type, porosity, and fluid content. 

o Gamma Ray (GR) Log: Measures natural radioactivity. High GR typically 

indicates shale/mudrock (a likely seal or source rock), while low GR 

indicates sandstone or carbonate (a likely reservoir rock). Sedimentologists 

look for characteristic GR patterns (e.g., bell shape, funnel shape) to interpret 

the depositional environment (e.g., river channel, delta lobe). 

o Resistivity & Porosity Logs: Used to directly measure the reservoir quality. 

High resistivity often indicates the presence of non-conductive hydrocarbons 

(oil/gas) instead of conductive water. 

 Core Analysis (Lithofacies Analysis): When a well is drilled, core is sometimes 

retrieved. We perform a detailed visual description of the core. 

o Purpose: Identifying precise lithology, measuring grain size and sorting, and 

mapping sedimentary structures (e.g., cross-bedding, bioturbation) to 

accurately determine the depositional facies (e.g., deep-sea fan, barrier 

island). This ground-truth data is used to calibrate the well logs and seismic 

interpretations. 



2. Microscopic and Chemical Analysis 

These laboratory techniques are used on well cores and cuttings to determine the ultimate 

quality and history of the reservoir. 

 Petrography (Thin Sections): Analyzing rock samples  under a microscope. 

o Purpose: Quantifying porosity and permeability, identifying the types of 

cement (diagenesis) that might have destroyed the reservoir quality, and 

identifying the mineral composition (provenance). 

 Biostratigraphy & Paleontology: Using microfossils (e.g., foraminifera, pollen) 

found in the rocks. 

o Purpose: Accurately dating the sedimentary layers and providing critical 

information on the paleo-water depth and paleoclimate of the depositional 

basin. 

3. Integrated Geophysical Techniques 

Sedimentology provides the context for interpreting large-scale images of the subsurface, 

primarily acquired through seismic surveys. 

 Seismic Reflection Surveys (2D, 3D, and 4D): This is the single most valuable 

technique in exploration. It involves sending sound waves into the Earth and recording 

the reflected echoes from interfaces between layers of different rock density. 

o Sedimentology's Role: Geologists interpret the seismic reflection images to 

define stratigraphic units and map structural traps (like folds, faults, and 

salt domes). 

o Seismic Interpretation: The geometry of the reflection patterns is interpreted 

sedimentologically to identify potential sand bodies (reservoirs) and their 

boundaries (e.g., looking for the seismic expression of channel fills, deep-

water fans, or reef structures). 

 Sequence Stratigraphy: A conceptual framework that integrates well log, core, and 

seismic data to analyze the patterns of rock units as a response to global sea-level 

fluctuations. 

o Purpose: Allows geologists to predict the presence and location of reservoir 

sands in unexplored parts of a basin by understanding how different sea-level 

stages positioned the shoreline (where most high-quality sands accumulate). 

Category Technique 
Key Measurement / 

Tool 
Exploration Purpose 

I. Subsurface 

Stratigraphy 

& Log 

Analysis 

Well Log 

Interpretation 
(Wireline 

Logging) 

Gamma Ray (GR): 
Measures natural 

radioactivity. 

Resistivity/Porosity 

Logs: Measures electrical 

resistance and pore space. 

Identify Rock Type: Low GR 

( Sand/Carbonate $\implies$ 

Reservoir); High GR (Shale  

Seal/Source). Determine 

Fluid Content and Quality. 



Category Technique 
Key Measurement / 

Tool 
Exploration Purpose 

 

Core Analysis 
(Lithofacies) 

Detailed measurement of 

Grain Size, Sedimentary 

Structures, and 

Lithology from physical 

rock cylinders. 

Provides Ground-Truth Data 

to calibrate logs. Accurately 

determines the Depositional 

Facies (e.g., river channel, 

deep-sea fan). 

II. 

Microscopic 

& Chemical 

Analysis 

Petrography 
(Thin Sections) 

Analysis of rock slices 

under a Petrographic 

Microscope. 

Quantify 

Porosity/Permeability, 

identify destructive Cements 

(diagenesis), and determine 

Mineral Composition 
(provenance). 

 

Biostratigraphy 

Analysis of Microfossils 

(e.g., foraminifera, 

pollen) in rock cuttings. 

Accurately Date sedimentary 

layers and constrain Paleo-

Water Depth and 

Paleoclimate. 

III. Integrated 

Geophysical 

Techniques 

Seismic 

Reflection 

Surveys 
(2D/3D/4D) 

Sound waves reflected 

from subsurface rock 

interfaces, creating large-

scale images. 

Defines Structural Traps 

(faults, folds) and allows 

sedimentological interpretation 

of reflection patterns to map 

Reservoir Bodies (e.g., 

channels, reefs). 

 

Sequence 

Stratigraphy 

Conceptual framework 

integrating log, core, and 

seismic data to analyze 

rock unit stacking 

patterns. 

Predicts the Location of 

Reservoir Sands in undrilled 

areas by mapping how past 

sea-level changes influenced 

shoreline position and 

sediment distribution. 
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