
(B) Texture
in german: Textur = Sedimentgefüge  (dagegen: Struktur = Sedimentstrukturen

1. Grain size 
2 Grain morphology (shape roundness surface texture etc )2. Grain morphology (shape, roundness, surface texture, etc.) 
3. Sorting (grain-size distribution) 
4. Grain fabric (packing, contacts, orientation)

Fig. 2.5 The four classes 
of grain shape based on 
the ratios of the long (l), 
intermediate (i) and short

1) see script p. 5

intermediate (i) and short 
(s) diameters (after T. 
Zingg). Classes are A, 
oblate (tabular or disc-
shaped); B, equant (cubic 

2) Grain morphology

p ) q (
or spherical); C, bladed 
and D, prolate (rod-
shaped). For each class a 
shape is illustrated of 
roundness 0 and 6 (seeroundness 0 and 6 (see 
Fig. 2.6).

Tucker 1991
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Fig. 2.6 Categories of roundness for 
sediment grains For each category asediment grains. For each category a 
grain of low and high sphericity is 
shown. After Pettijohn et al. (1987)

Flügel 1978 p.173

Abb. 31 Schätzbilder für Rundung 
und Sphärizität. Nach Krumbein u. 
Sloss (1963). Erforderlich ist die 
Erfassung von mindestens 100

g p
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Erfassung von mindestens 100 
Komponenten, wobei unterschied-
liche Korngrößenklassen zu 
berücksichtigen sind.



SEM images of quartz grains: (A) glacial, (B) hifh-energy beach , (C) aeolian
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Skinner &
Porter 1989



zu 3) Sorting

Fig. 2.3 Formulae for the method of 
moments for grain-size analyses, ƒ is the g y , ƒ
percentage fraction in each class interval 
of the total weight of sediment (if a sieve 
analysis) or of the total number of grains 
(if data from a thin section), and m  is 
the mid point value of each class intervalthe mid-point value of each class interval 
in phi units

Tucker 1991 

Tucker 1991 p.13/14

S.14

Fig. 2.3 Random section through 
spherical grains of equal size, 
showing the apparent diffrent 
grain sizes present.g p
The view has an apparent sorting 
of 0.58 (i.e. moderately well 
sorted) whereas the true sorting 
value is 0 (i.e. very well sorted). 
Reproduced from Harrell (1984)
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Reproduced from Harrell (1984) 
with permission of the Society of 
Economic Paleontologists and 
Mineralogists.

Sorting:Sorting:
( = standard deviation)

= 0.35 = 0.5

< 0.35 very good

0.35 – 0.5 good

0.5 – 1.0 moderate

1.0 – 2.0 poor

> 2.0 very poor

Fig. 2.4 Visual comparators for random sections through log-normally distributed sets 
of spherical grains.  Actual sorting in (a) is 0.35, in (b) 0.5, in (c) 1.00 and in (d) 2.00. 
Apparent sorting is 0 69 0 77 1 16 and 2 08 respectively Note that the disparity is

= 1.0 = 2.0

Tucker 1991 p.13/14
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Apparent sorting is 0.69, 0.77, 1.16 and 2.08 respectively. Note that the disparity is 
greater for very well sorted grains (a), than for the less well sorted (c and d). 
Reproduced from Harrell (1984) with permission of the Society of Economic 
Paleontologists and Mineralogists.



zu 4) Grain fabric Pettijohn et al.
1987 p.85
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Fig. 5.19 Solution compaction 
1

g p
between individual grains (porosity is 
stippled throughout): (a) Point grain to 
grain contacts (arrowed).
(b) Stressed grain to grain cntacts 
(large arrows) leading to formation of 4(large arrows), leading to formation of 
dislocations in crystal lattice and 
subsequent dissolution, with lateral 
fluid transport of solutes (small 
arrows).
( ) Pl i i

4
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(c) Planar grain to grain contacts.
(d) Interpenetrating grain to grain 
contacts.
(e) Sutural grain to grain contacts.

Tucker 1988 p.131 Fig. 3-11  Definition sketch of fabric 
terminology: quartz (white), mica (lined) 
and matrix (stippled).

(C) Classification (nomenclature)

McBride (1963)McBride (1963)
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Fig. 1.– Schematic relationship 
between arenaceous compo-
nents and data provided by the 

ti l d di t l i loptical and sedimentological 
analyses of a marine arenite. 
NCE: noncarbonate extra-
basinal grains; CE: carbonatebasinal grains; CE: carbonate 
extrabasinal grains; NCI: 
noncarbonate intrabasinal 
grains; CI: carbonate intra-
basinal grains V olcanicbasinal grains; V: volcanic 
grains.

Zuffa 1980 p.23
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p

Fig. 3.– Main types of 
arenites as defined by y
optical analysis of the 
arenaceous modes.

Zuffa 1980 p.25
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First order classification 2nd order classification
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1.
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Fig. 5-1 Classification of terrigenous and sandstones (Modified from Dott. 1964. Fig. 3)

Pettijohn et al. 1987 p.145



Quantification of the framework constituents (components)
Why?
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Quantification of the framework constituents (components)

percentage composition of the sediment 
components p

modal composition

1) quantitative: point-counting techniques,

special oculars (grid)

2) semi quantitative: estimation techniques,
f lfrequency classes

aus: Flügel 1978 S.153 (Mikrofazielle 
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Untersuchungsmethoden von Kalken;
engl. Version available, 1982)



von Eynatten 1996 S.28f. 

HvE - Sedimentpetrologie

Sketches that help to estimate the 
frequency of individual grain types in 
sedimentary rocks.

you will find different types of such 
sketches in Flügel (1978 Mikrofaziellesketches in Flügel (1978, Mikrofazielle 
Untersuchungsmethoden von Kalken) or 
its English translation from 1982

Flügel 1978 S.158
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g



(D) Provenance- Provenance Analysis - Approach

analysis
t1

t2

(syn.:
Liefergebietsanalyse
engl : provenance

t1

t0
t0engl.: provenance

analysis)
t2

t0
t1

Latein: „provenire“
prove nanc em odel

t1t2t0 sou rce sed ime nt

Pro ven ance  Ana lysis  - Ap proa ch

Mo difica tionse dime nt pet rology- comp ositio n- varie tal stu diesch ronos tratig raphyse dime nt disp ersal

?

source sediment
Modification

?
sediment petrology

?

provenance
model

  - composition
 - varietal studies
h t ti h
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model chronostratigraphy
sediment dispersal

processes, that modify the potential (or initial; 
i.e. the composition as defined by the source 

k ) iti f th di trocks) composition of the sediment

Morton & Hallsworth 1994  
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Figure 2-1. The sedimentary cycle of a sandstone. 
Though processes such as weathering and 
transport are shown as distinct, they overlap in 
nature

Pettijohn et al. 1987 
S 26

S.242



source area parent lithology
topography
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Weltje & von Eynatten 2004

Figure 7-5. Provenance methodology 
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Pettijohn et al. 1987 p.264 and utility. Many studies may only need 
to use some of these methodologies, 
but all are available.
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provenance models
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based on Dickinson 1985, modified from Fichter 2000 (http://csmres.jmu.edu/geollab/Fichter/S

„Dickinson“ model

HvE - Sedimentpetrologie
Dickinson 1985



HvE - Sedimentpetrologie

HvE - Sedimentpetrologie Potter 1984 p.646ff



modified after
Potter 1984Potter 1984

Orinoco

Q
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Solimões-F L AmazonasF L
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climate effect 
on sandstone 
composition
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Basin Research 10
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ln(Q/(L+CE))

Case Study 1: Oligo-/Miocene foreland basin, Betic Cordillera (Lonergan & Mange 
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Sierra Espuña
Malaguide Complex

Alpujarride

Nevado-Filabride

Complex

Complex
(central Betic
Cordillera)
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Subsidence Analysis
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Petrographic composition 
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Heavy Minerals
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Heavy Minerals

B
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Chloritoid chemistry

Burdigaliang

Langhian}
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Summary  Oligocene/Miocene Betic Cordillera
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