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Nagra Arbeitsberichte (“Working Reports”) present the results of work in progress that have 

not necessarily been subject to a comprehensive review. They are intended to provide rapid 

dissemination of current information.

"Copyright © 2019 by Nagra, Wettingen (Switzerland) / All rights reserved.

All parts of this work are protected by copyright. Any utilisation outwith the remit of the 

copyright law is unlawful and liable to prosecution. This applies in particular to translations, 

storage and processing in electronic systems and programs, microfilms, reproductions, etc."

Please note:

This manual was originally produced as a Nagra Internal Report. It has been revised based on 

the experience and feedback of the contractor's workshop in December 2018. The present 

report constitutes the final manual and reference document for lithostratigraphy, to be used 

for internal and external reporting in the framework of Nagra's drilling campaign.
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1 Introduction 
  
This document is a user manual for wellsite geologists and lithostratigraphy experts for describing 
and documenting the lithologies intersected in boreholes located in Northern Switzerland. The 
manual distinguishes between the description of drill cores and cuttings, and covers the entire 
lithological profile of Quaternary, Tertiary and Mesozoic sediments, as well as the uppermost 
interval of the crystalline basement, including Permian sediments.  

Chapter 2 defines who is involved in the processes of drilling, drill core and cuttings description, 
interpretation and documentation of the described material.  

Chapter 3 defines what needs to be done and is dedicated to the mandatory tasks to be performed 
by the various roles, with special focus on the tasks of the wellsite geologists (mudlogging 
service) and the lithostratigraphy experts. Step-by-step instructions are provided for different 
borehole types.  

Chapters 4 and 5 provide a comprehensive catalogue of all abbreviations, graphical symbols and 
patterns to be used for the field manuscript and final presentation of lithostratigraphic sections. 
Drill core and cuttings samples are discussed in separate chapters.  

The manual does not consider large-scale features that show in outcrop or tunnel profiles and thus 
may lack the associated symbols. 
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Tab. 1-1: Assignment matrix 
 

Borehole methode Wireline coring  
 
 
 
 

> 400 m 1 

Rotary 
drilling 

 
 
 

> 400 m 2 

Rotary, reverse 
circulation or 
percusssion 

drilling 
 

< 400 m 3 

Wireline 
coring or 

dry 
hammer 
coring 

< 400 m 4 

Product and 
schedule 

Planning and preparation Detailed work programme 

Basic work programme or 
on-site briefing and 
operating instructions by 
geologist 

 

D
ur

in
g 

dr
ill

in
g 

op
er

at
io

ns
 

Drill core and 
cuttings preparation 

Drilling crew 
and mudlogging 
service remove 
core from core 
barrel and 
prepare the core 
for further 
investigations 

Mudlogging 
service takes 
cuttings as 
samples from 
the shaker 
every 2 metres  

Drilling crew 
takes cuttings 
as samples 
every 2 m with 
a sieve before 
mud enters the 
mud container 

Drilling 
crew 
remove the 
core from 
the core 
barrel 

 

Quick-look drill core 
or cuttings 
description for 
operational decisions See chapters 3, 4 and 5 

Mudlog (E/H) 
and daily 
report  

Detailed drill core or 
cuttings description 

Detailed 
description (H) 

Borehole 
petrophysical and 
hydrogeological and 
geomechanical testing 

As required 

Special 
reports, logs 
and composite 
plots (E) 

 Laboratory analysis As required Special reports 
and tables (E) 

 Finalisation of the 
lithostratigraphic 
profile and report 

 Report with 
final profile (E) 

 
1 = Wireline coring > 400 m with a drilling rig and mudlogging unit for data acquisition (drilling 

parameter and gas monitoring and laboratory container), shale shaker and mud service  
2 = Rotary drilling > 400 m with a drilling rig and mudlogging unit for data acquisition (drilling 

parameter and gas monitoring and laboratory container), shale shaker and mud service 
3 = Rotary, reverse circulation or percussion drilling < 400 m with a drilling rig < 50 t and a drilling crew 

of 2-3 people 
4 = Wireline coring or dry hammer coring < 400 m with a drilling rig < 50 t and a drilling crew of 2-3 

people 
H: handwritten and/or drawn 
E: drawn/written in a specified software using templates provided 
Red: detailed description in this manual 
Blue: brief description in this manual 
Yellow: not covered in this manual 
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2 Who is involved? 
 

Tab. 2-1: Overview of different personnel involved 
 

Role Definition Availability Coverage in this 
manual 

Rig crew Personnel of drilling 
company 

24/7/365 or single 
shift, depending on 
drilling operations 

Only general remarks 

Mudlogging 
service & 
wellsite geologist 

Team of 1 - 2 person(s) 
including at least one 
experienced geologist with 
knowledge of regional 
geology; in charge of quick-
look drill core or cuttings 
description and daily 
reporting 

24/7/365 or single 
shift, depending on 
drilling operations 

Detailed description of 
tasks and 
responsibilities  

Core sampling 
team 

Team of 1 - 2 person(s) 
including at least one 
geologist with knowledge of 
regional geology; in charge 
of drill core sampling and 
sample conditioning 

24/7/365 or single 
shift, depending on 
drilling operations 

For information please 
refer to NAB 19-13 

Lithostratigraphy 
experts 

Team of at least 2 persons 
with detailed knowledge of 
the relevant regional 
lithostratigraphy, in charge 
of detailed drill core and 
cuttings description and 
documentation 

On stand-by during 
drilling operations; 
detailed drill core 
description every 100 
metres and cuttings 
description every 150 
metres 

Detailed description of 
tasks and 
responsibilities  

Structural 
geology experts 

Team of at least 2 persons 
with detailed knowledge of 
the relevant regional tectonic 
setup and structural 
geological features, in charge 
of detailed drill core 
description and 
documentation 

On stand-by during 
drilling operations; 
core image-based 
goniometry and 
detailed drill core 
description after the 
completion of a drilled 
section 

For more information 
please refer to 
NAB 19-12 

Quality control 
(QC) personnel 

Sufficient QC personnel to 
supervise and review the 
different tasks, operations 
and deliverables 

On demand or 
according to schedule 

Not covered 
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3 Wellsite geologists duties and responsibilities  
  
The tasks of the geologists at the drill site are defined for each of the four borehole methodes (see 
Tab. 1-1). A distinction is made between: 

• Wireline coring > 400 m 

• Rotary drilling > 400 m 

• Rotary, reverse circulation or percussion drilling < 400 m 

• Wireline coring or dry hammer coring < 400 m  

The geologist is responsible for the examination, description and graphical presentation of the 
lithostratigraphic sequence of the borehole. In the planning phase of a drilling campaign, 
geologists are responsible for developing a geological borehole prognosis based on existing 
borehole information near the target area (drilling reports and reference profiles). Furthermore, 
geologists assist drilling engineers with information pertinent to drilling operations and design a 
work programme that maximises the recovery of geological information. During drilling 
operation, the wellsite geologists are responsible for quick-look descriptions of the lithological 
interpretation of drill cores and cuttings using defined abbreviations and symbols to depict the 
borehole lithology, which is indispensable to the drilling operation. Detailed interpretation of drill 
cores and cuttings can be conducted at a later stage by a lithostratigraphy expert. 

These tasks may be performed by the same person or by different wellsite geologists in charge. 
Good communication between the different actors involved is, however, important to enable 
consistent description and documentation using the most reliable data available during the drilling 
operation.  

Each drilling programme has specific duties and responsibilities for the wellsite geologist in 
charge; these are listed in the following table: 
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Tab. 3-1: Defined duties and responsibilities of the wellsite geologist in relation to the different drilling programmes 

Before During After 

W
ir

el
in

e 
co

ri
ng

 >
 4

00
 m

 

• Understand the borehole prognosis,
reference profiles and available
reports to familiarise with the
available data and confirm that all
relevant information has been
included in the planning.

• Check if the mudlogging and core
sampling team(s) have appropriate
equipment and that the different
tasks and responsibilities have been
discussed and agreed upon.

• Ensure good communication
channels with the rig crew and the
mudlogging and core sampling
team to obtain all important
observations that could be useful
for further detailed analyses and
studies.

• Make sure that there is suitable
equipment in the designated
workplace for the task (e.g.
microscope).

The mud logger(s) together with the rig crew will recover the core from 
the borehole and prepare it in accordance with the workflow described in 
NAB 19-13 (Drillcore Sampling for Analytical Purposes). The following 
steps are necessary for the quick-look description: 
• Describe the appearance of the core recovered and follow the

instructions in Section 4.1 for the lithostratigraphic core description;
use the template (Appendix F) for documentation.

• Compile an up-to-date litholog for daily reporting (daily
report/geology log).

• Mark/take samples for further examination (thin sections,
mineralogy, heavy minerals, etc.), noting any special features such as
natural fracturing.

For a more detailed examination of the cores, a lithostratigraphy specialist 
will perform the core description in the core storage facility: 
• Perform a detailed lithostratigraphic description and interpretation of

the intersected formation and members using the template provided
(see Appendix F) for documentation.

• If required, take pictures of the core(s); pack and archive samples in
agreement with the project manager wellsite geology.

• If petrophysical logs and
laboratory results are
available, perform the data
correlation.

• Document the
lithostratigraphic description
and interpretation in a written
report.

• Draw final section/profile.
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Before During After 
R

ot
ar

y 
dr

ill
in

g 
> 

40
0 

m
 

• Understand the borehole prognosis,
reference profiles and available
reports to familiarise with the
available data and confirm that that
all relevant information has been
included in the planning.

• Check if the mudlogger(s) have
appropriate equipment and that the
different tasks and responsibilities
have been discussed and agreed
upon.

• Ensure good communication
channels with the rig crew and the
mudlogging and core sampling
team to obtain all important
observations that could be useful
for further detailed analyses and
studies.

• Make sure that there is suitable
equipment in the designated
workplace for the task (e.g.
microscope, drying oven, sieves,
etc.).

The mudlogger(s) will recover the 2 kg of drill cuttings every 2 m from 
the shakers and split the sample into a wet (backup) and a dry (working) 
sample. The working sample needs to be washed, sieved and dried in an 
oven, whereas the backup sample will be archived without further 
preparation. The following steps will be necessary for accurate quick-look 
sample descriptions: 

• Describe the quality of the cuttings with reference to drilling
procedures, bit type, etc.

• Be aware of caving material; study the drilling chronology in detail
and include special drilling events in the cuttings description
comment section.

• Describe accurately what is present in samples with the microscope,
following the instructions in Section 4.2; use the template (see
Appendix G) for the primary documentation.

• Compile an up-to-date litholog for daily reporting (daily
report/geology log).

• Mark/take special samples for further examination (thin sections,
mineralogy, accessory minerals, etc.)

For a more detailed examination of the cuttings, a lithostratigraphy 
specialist will perform the core description from the core storage facility 

• Perform a detailed lithostratigraphic description and interpretation of
the intersected formation and members using the template provided
(see Appendix G)

• If required, take pictures of the cuttings; pack and archive samples in
agreement with the project manager wellsite geology.

• If borehole logs and
laboratory results are
available, perform data
correlation.

• Document the
lithostratigraphic description
and interpretation in a report.

• Draw final section/profile.
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Before During After 
R

ot
ar

y,
 r

ev
er

se
 c

ir
cu

la
tio

n 
or

 p
er

cu
ss

io
n 

dr
ill

in
g 

< 
40

0 
m

 

• Understand the borehole prognosis,
reference profiles and available
reports to familiarise with the
available data and confirm that all
relevant information has been
included in the planning.

• Check for underground
infrastructure in the near vicinity of
the drill site (e.g. water pipes,
pipelines, electric,
telecommunication or fiberglass
cables). Check that the minimum
distances to these features have
been met for safe drilling
operations.

• Check drilling permit and
familiarise with the obligations.

• Ensure good communication
channels with the rig crew to obtain
important observations that could
be useful for further detailed
analyses and studies.

• Instruct the drilling crew about the
importance of the sampling
procedure and reporting of drilling
parameters, water inflow and water
and mud loss.

• Visit the drill site regularly; maintain a constant presence during
critical phases of operations and participate in the required
operational meetings. Ensure good communication channels with the
drill crew.

• Keep control of the sampling quality on-site and make quick-look
evaluations of the cuttings to compare the findings with the borehole
prognosis. Keep an up-to-date lithological log. The lithological log is
an important input for operational decisions.

• Ensure good communication with the project manager wellsite
geology and involved authorities.

• Ensure that all samples are collected. Corrected labled and arrange
for transport of the samples to the office.

• Evaluate cuttings samples on
site.

• Perform a detailed
lithostratigraphic description
of the intersected formation
and members.

• Photo document digitally
labelled samples; pack and
archive samples in agreement
with the project manager
wellsite geology.

• If borehole logs and
laboratory results are
available, perform data
correlation.

• Document the
lithostratigraphic
interpretation and keep up-to-
date.

• Draw final section/profile.



9 NAGRA NAB 19-11 

Before During After 
W

ir
el

in
e 

co
ri

ng
 o

r 
dr

y 
ha

m
m

er
 c

or
in

g 
< 

40
0 

m
 

• Understand the borehole prognosis,
reference profiles and available
literature to familiarise with the
available data and confirm that all
relevant information has been
included in the planning.

• Check for underground
infrastructure in the near vicinity of
the drill site (e.g. water pipes,
pipelines, electric,
telecommunication or fiberglass
cables). Check that the minimum
distances to these features have
been met for safe drilling
operations.

• Check drilling permit and
familiarise with the obligations.

• Ensure good communication
channels with the rig crew to obtain
important observations that could
be useful for further detailed
analyses and studies

• Instruct the drilling crew about the
importance of the sampling
procedure and reporting of drilling
parameters, water inflow, and mud
loss.

• Visit the drill site regularly; maintain a constant presence during
coring operations and participate in the required operational
meetings. Ensure good communication channels with the drilling
crew.

• If feasible, evaluate the core quality on-site and make a quick-look
description to compare the findings with the borehole prognosis. This
initial analysis is important input for operational decisions.

• If feasible, examine core on site with the help of a meter, spattle,
knife, hand lens, microscope and hydrochloric acid; describe the core
and compile a provisional lithostratigraphic profile.

• Ensure good communication with the project manager wellsite
geology and involved authorities.

• It is essential that cores are properly marked, boxed, labelled and
stored. However, before boxing it is important that a full description
of the lithology is made.

• Carry out a detailed
lithostratigraphic description
and interpretation of the
intersected formation and
members.

• Photo document the cores;
box, label and archive
samples in agreement with the
project manager wellsite
geology.

• If borehole logs and
laboratory results are
available, perform the data
correlation.

• Document the
lithostratigraphic
interpretation and keep up-to-
date.

• Draw final section/profile.
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4 Description of drill cores 

4.1 Procedure for cores in consolidated rocks 
Cores are recovered, labelled and placed into core boxes, followed by the first description of the 
lithostratigraphy by the wellsite geologist for operational purposes and daily reporting. For the 
acquisition of the Lithostratigraphic Field Log, Nagra provides a standard template on a scale of 
1:50 (see Appendix F). 

The structural geological inventory will be recorded separately by a structural geology service. 

The core sample description follows a defined order as specified in Tab. 4.1-1.  

Tab. 4.1-1: Hierarchy for the description of cores to be maintained for consolidated rocks 

Step Task Comment 

0 Cores Describe general appearance of the core 

1 Lithology Evaluate rock- and lithotype referring to the procedure described 
in Section 4.1.1 

2 Colour Use colour chart provided (see Section 4.1.2) 

3 Composition Discriminate skeletal, non-skeletal and accessory minerals, and 
determine size, sorting and shape of components (see Section 
4.1.3) 

4 Fossils Describe fossil content (see Section 4.1.4) 

5 Structures Describe syn-depositional features such as stratification, character 
of bedding, grading, soft deformation, etc. (see Section 4.1.5) 

6 Matrix, cement, 
porosity 

Give further comments on matrix, cement and porosity (see 
Section 4.1.6) 

7 Post-
depositional 
features 

Describe diagenetic structures as specified in Section 4.1.7 
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Tab. 4.1-2: Core description examples based on the hierarchy presented in Tab. 4.1-1 
 

 Example 1 Example 2 

4.1.1 Primary 
lithotype 

Limestone 
(packstone) 

Lst, Pkst Sandstone Sst 

Secondary 
lithotype 

Dolomitic dol Calcareous calc 

4.1.2 Colour Light beige lt bge Light grey lt gy 

4.1.3 Components Bioclasts, 
rounded 

Biocl, rnd Quartz, feldspar, 
lithoclasts 

Qz, Fld, Lcl 

Ooids Oo Moderately 
sorted 

(srt) 

Accessory 
minerals 

Pyrite Pyr Slightly 
micaceous 

(mic) 

4.1.4 Fossils Crinoids Crin Plant remains Plt Rem 

4.1.5 Sediment 
structures 

Medium bedded dm-bd Foresets, 
medium bedded 

X-Bdg, dm-bd 

4.1.6 Matrix, cement, 
porosity 

Partially sparitic spar Cemented, slight 
intergranular 
and good 
fracture porosity 

cmt, (inter-gr), 
Frac Por 

4.1.7 Post-
depositional 
features 

Slightly 
stylolithic 

(styl) Jointed jt 
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4.1.1 Lithology, rock type, primary and secondary 

Sedimentary rocks 
Sedimentary rocks are grouped according to their genetic/environmental conditions into 
terrigenous or clastic, biogenic, chemical and volcanoclastic. The primary classification criteria 
are a) major grain size class and b) mineral composition of clasts and matrix. 

Clastic sedimentary rocks consisting predominantly of coarse-grained particles with diameters 
> 2 mm are grouped into breccias and conglomerates and are named according to the lithology 
of their clasts and matrix. 

Sedimentary rocks that are medium- to fine-grained clastics and carbonates can be classified 
relying on the triangle defined by Füchtbauer et al. (1988) with the three end-members: 

• Carbonates (> 75 %) 

• Sandstone & siltstone (siliciclastics > 75 %) 

• Claystone (clay minerals > 75 %) 

For an accurate interpretation of the Mesozoic lithologies of Northern Switzerland, we 
recommend further differentiating these ten lithotypes as shown in Appendix A. There are a total 
of 90 combined lithopatterns for siliciclastic and carbonate rocks, while the background colours 
remain restricted to ten lithotypes as presented in Fig. 4.1-1. 

Besides the dominant siliciclastic and carbonate lithologies, the sedimentary sequence of 
Northern Switzerland comprises some special rock types, namely: 

• Evaporites (sulphates and/or halite > 50 % of the whole rock sample) 

• Special sedimentary rocks with other minerals representing more than 50 % of the whole rock 
sample, e.g. iron oolite, coal, volcanic ash. 

Breccias and conglomerates 
Breccias and conglomerates are the main lithotypes for all clastic sedimentary rocks with 
predominant grain diameter > 2 mm (> 50 % of whole rock sample). 

Massive breccia and conglomerate intervals that can be defined as separate layers with a thickness 
> 0.5 m are to be depicted using the appropriate lithopattern (see Tab. 4.1-3) and with the 
background colour of the dominant clasts. In addition, it should be described whether the 
breccias/conglomerates are grain-supported or matrix-supported, if a secondary lithotype is 
present and provide information about the size, shape and sorting of the components in plain text 
in the comments section. Noticeable breccia or conglomerate layers with minor thickness may be 
indicated with a symbol in the Sedimentary Structures, Fossils & Components column (see Tab. 
4.1-4). 

If the breccia is a post-depositional feature, it may be appropriate to combine the pattern of the 
primary lithology with a breccia symbol in the Sedimentary Structures, Fossils & Components 
column (see Tab. 4.1-4). 
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Fig. 4.1-1:  Definition of lithotypes in the realm of medium- to fine-grained mixed siliciclastic-
carbonate sedimentary rocks (modified after Füchtbauer 1988)  
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Tab. 4.1-3: Breccia and conglomerate lithopatterns and abbreviations for intervals > 0.5 m 
 

Lithopattern Name Condition/Properties  Abbreviation 

 
Breccia, dolomitic 
(monomict) 

Angular clasts of same 
lithology and Ø > 2 mm Brc, mono, dol 

 
Breccia, calcareous 
(polymict) 

Angular clasts of 
different lithologies and 
Ø > 2 mm 

Brc, poly, calc 

 
Conglomerate, 
siliciclastic 

Rounded clasts 
Ø > 2 mm Cgl, mono, silic 

 
Conglomerate, calcareous 
(polymict) 

Rounded clasts 
Ø > 2 mm Cgl, poly, calc 

 

Tab. 4.1-4: Breccia and conglomerate symbols and abbreviations for intervals < 0.5 m 
 

Symbol Name Condition/Properties  Abbreviation 

 

 
Breccia, monomict Angular clasts of same 

lithology and Ø > 2 mm Brc lyr, mono 

 

 Breccia, polymict 
Angular clasts of 
different lithologies and 
Ø > 2 mm 

Brc lyr, poly 

 

 
Conglomerate, monomict Rounded clasts 

Ø > 2 mm Cgl lyr, mono 

 

 
Conglomerate, polymict Rounded clasts 

Ø > 2 mm Cgl lyr, poly 

 

Sandstone, siltstone and claystone (siliciclastic with components < 2 mm) 
Siliciclastic rocks are medium- to fine-grained sedimentary rocks in which the prevailing detrital 
compounds are quartz, feldspar, siliceous lithoclasts or clay minerals (> 75 %) as defined in the 
fields 4 to 7 in Fig. 4.1-1. 

The classification is based on: 

1. major grain size class (primary lithotype) 

2. compositional or grain size prefix or adjective (secondary lithotype)  
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Tab. 4.1-5: Siliciclastic primary lithotypes with lithopatterns and abbreviations 
 

Lithopattern Name Major grain size Abbreviation 

 
 coarse-grained 

Sandstone 2 > Ø > 0.63 mm Sst, crs 

 

 
medium-grained 
Sandstone, Sandstone 
in general 

0.63 > Ø > 0.2 mm Sst, m 

 

 fine-grained Sandstone 0.2 > Ø > 0.063 mm Sst, f 

 

 Siltstone 0.063 > Ø > 0.002 mm Sltst 

 

 Claystone Ø < 0.002 mm Clst 

  
If the sandstone cannot be further classified as fine-, medium- or coarse-grained, it is accepted to 
describe it sandstone but use the medium-grained pattern for illustration purposes. 

The secondary lithotype is specified using a compositional prefix or adjective. 

Tab. 4.1-6: Siliciclastic mixed lithotypes with lithopatterns and abbreviations 
 

Lithopattern Name Abbreviation 

 

 
Claystone, calcareous Clst, calc 

 

 
Siltstone, dolomitic Sltst, dol 

 

 
Sandstone, argillaceous Sst, arg 

 

 
Sandstone, dolomitic Sst, dol 
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Siliciclastic sandstones of known composition may be further classified according to Pettijohn et 
al. (1987) (e.g. arkose (Ark), litharenite (Lithar), greywacke (Gwke)). Please put these subclasses 
in brackets after the primary lithotype. No specific patterns are provided for these lithotypes. 

Carbonates 
Carbonate rocks are biogenic, chemical and diagenetic limestones and/or dolostones that have 
been deposited in a marine, lacustrine or rarely terrestrial environment (Flügel 1978). They are 
classified according to Folk (1962) (matrix and allochems/particles) and Dunham (1962) 
(texture). 

At first, micritic or sparitic limestones are classified after Folk as illustrated in Fig. 4.1-2. Specific 
lithopatterns for the Folk classification are not provided. Please use the standard 
limestone/dolostone lithopatterns (see Tab. 4.1-7) in the Lithology column to highlight carbonates 
and, if applicable, put observations based on the Folk classification in brackets after the primary 
lihtotype. For carbonates, where particles such as ooids, oncoids or bioclasts are the rock-forming 
components, special lithopatterns exist. If the presence of particles such as fossils, ooids or 
oncoids is minor, they should be indicated with symbols in the Sedimentary Structures, Fossils & 
Components column (see Sections 4.1.3 and 4.1.4). 

If applicable, the texture-based Dunham facies characterisation (see Fig. 4.1-4) may be indicated 
in brackets after the primary lithotype; no lithological patterns are provided. 

Carbonates may consist of almost 100 % calcareous material, although commonly an admixture 
of clay minerals and/or fine-grained terrestrial/siliciclastic input are present. These admixtures 
give the carbonate its special character and need to be described. Minor amounts of non-carbonate 
material in carbonate rocks may be depicted as combined patterns as illustrated in Appendix A; 
otherwise the observations should be described in the comments section. 

Mixed siliciclastic-carbonate rocks  
Mixed sedimentary lithotypes with a main grain size < 2 mm are classified using the carbonate-
sand/silt-clay triangle of Fig. 4.1-1. Ten primary lithotypes have been defined for the field 
classification. Mixed lithologies may be depicted by a combination of the appropriate symbols 
for the primary lithology and the main admixture as demonstrated in Appendix A. However, 
specifying the primary and secondary lithotype is generally not possible without laboratory 
results. 

Moreover, symbols for prevailing skeletal or non-skeletal particles (see Section 4.1.3) may be 
added in the Sedimentary Structures, Fossils & Components column. 

Within argillaceous sequences of the Mesozoic formations (Opalinus Clay, ‘Brauner Dogger’), 
more sandy-silty and/or calcareous layers of a few cm up to about 1 m thickness may occur. Even 
though they are relatively thin, these layers are of special interest and thus single layers > 10 cm 
must be recorded, described and illustrated. 

In Jurassic formations of Northern Switzerland, widespread iron oolite layers are present and 
serve as key layers for lithostratigraphic correlation. A careful description and documentation of 
these layers is indispensable. 
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Fig. 4.1-2: Limestone lithotypes according to the Folk classification (1962) 
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Tab. 4.1-7: Carbonate lithotypes with lithopatterns and abbreviations 
 

Lithopattern Name Admixture Abbreviation 

 
Limestone 

< 25 % siliciclastics and  

< 25 % clay minerals 

 

Lst 

 
Dolostone Dst 

 
Limestone, dolomitic  Lst, dol 

 
Dolomite, calcareous Dst, calc 

 
oolithic Limestone oo Lst 

 
oolithic Dolostone oo Dst 

 
oncolithic Limestone onco Lst 

 
bioclastic Limestone  biocl Lst 

 
bioclastic Limestone, 
dolomitic biocl Lst, dol 

 
bioclastic Limestone, 
limonitic biocl Lst, lim 

 
bioclastic Limestone, 
sandy biocl Lst, sa 

 
bioclastic, sandy Marl  biocl, sa Mrl 
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Fig. 4.1-3: Carbonate textural classification according to Dunham (1962) 
  

Tab. 4.1-8: Iron oolite lithotype with lithopattern, symbols and abbreviations 
 

Symbol Name Specification Abbreviation 

 

 
Iron oolite Brown to reddish mixed 

siliciclastic-carbonate layers 
with considerable Fe-
content/Fe-ooids 

Fe-Ool 

 Iron oolite layer Fe-Oo lyr 

  
Alternating sequences in mixed siliciclastic-carbonate rocks of cm- to dm-range may be described 
as such in plain text; the dominant lithology is represented in the Lithology column. Intercalated 
beds of dm-thickness must be recorded as separate units and illustrated as such in the Lithology 
column. 
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Evaporites 

Tab. 4.1-9: Evaporite lithotypes with lithopatterns and abbreviations 
 

  
Special evaporitic lithologies such as chicken-wire anhydrite or fibrous gypsum are recorded with 
symbols in the Sedimentary Structures, Fossils & Components column (see Section 4.1.7). 

  

Lithopattern Name Condition/Properties Abbreviation 

 
Gypsum > 75 % CaSO4·2H2O Gyp 

 
Anhydrite > 75 % CaSO4 Anhd 

 
Rock salt, Halite > 75 % NaCl Hlt 

 
Anhydrite, argillaceous 25 – 75 % Anhydrite Anhd, arg 

 Anhydrite, argillaceous, 
dolomitic 25 – 75 % Anhydrite Anhd, arg, dol 

 
Gypsum, argillaceous 25 – 75 % Gypsum Gyp, arg 

 Gypsum, argillaceous, 
dolomitic 25 – 75 % Gypsum  Gyp, arg, dol 

 Rock salt, Halite, 
argillaceous 25 – 75 % NaCl  Hlt, arg 
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Fig. 4.1-4:  Profile example of the Beznau borehole 
(interval 198 to 222 m MD; Asp Member to Bänkerjoch Formation) 

  

Special sedimentary rocks 
In the Carboniferous sequence of the Weiach borehole, there are coal seams which occur up to 
several metres thickness. In some Molasse sequences, several coal lenses or coal layers were also 
present. There are bituminous layers in some Mesozoic formations: hydrocarbon odorant can be 
noticed on a freshly broken rock surface, e.g. Staffelegg Fm., Rietheim Mb. (Posidonia Shale).  

Special lithopatterns for both "bituminous shale" and coal are provided (see Appendix A2) to 
illustrate these features in the Lithology column. If coal lenses or bituminous sediments are less 
abundant, but important for context, this can be highlighted with a symbol in the Sedimentary 
Structures, Fossils & Components column. 

Volcanic ash layers are known from the Permo-Carboniferous as well as from the Upper 
Freshwater Molasse of Northern Switzerland and are important regional markers, hence these 
layers must be highlighted.  
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Tab. 4.1-10: Special sedimentary lithotypes with lithopatterns and abbreviations 
 

Lithopattern Name Abbreviation 

 
Coal C 

 
volcanic Ash Ash, volc 

 
bituminous Shale Sh, bit 

 
Claystone, sandy, with Coal streaks Clst, sa, Cstr 

  
  

Tab. 4.1-11: Special sedimentary symbols and abbreviations 
 

Symbol Name Abbreviation 

 
bituminous bit 

 
Coal lenses, Coal streaks Cstr 

 
volcanic Ash layer Ash lyr, volc 
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Crystalline rocks  
The crystalline basement of Northern Switzerland consists of igneous rocks, mainly plutonites, 
and various metamorphic rocks. They are interstratified with a variety of dykes. 

Tab. 4.1-12: Crystalline basement lithotypes with lithopatterns and abbreviations 
 

Lithopattern Name Abbreviation 

 
Granite, Granitoids Gra 

 
Gneiss, metamorphic rocks Metam 

 
Aplite dyke Apl 

 
Pegmatite dyke Pegm 

 
Lamprophyre dyke Lamp 

  

4.1.2 Colour 
Use the Munsell Colour System for a detailed colour description (Geological Society of America 
2014). Appendix E gives a choice of 28 out of a total of 115 colours that represent the published 
Munsell Rock Colour Book (Geological Society of America 2014). These 28 colours have been 
selected by NAGRA for describing the total rock sequence of Northern Switzerland. 

Colours are denoted by name (e.g. greyish green). The Munsell Code can be optionally added in 
brackets (e.g. 5G 5/2). Whenever possible, use the proposed colours as listed in Appendix E. 

4.1.3 Composition/particles 
An overall evaluation of the rock-forming constituents gives the name to the lithology. In 
addition, the different components must be characterised by substance, size, sorting and particle 
shape (use hand lens and a grain size comparator for grains < 1 mm). They should be grouped 
into non-skeletal particles (minerals, lithoclasts, ooids, etc.) and skeletal particles (fossil remains). 
Furthermore, accessory minerals must be described as important non-rock-forming particles.  
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Components 

Tab. 4.1-13: Non-skeletal particle symbols and abbreviations 
 

Symbol Name Abbreviation 

 
Lithoclast Lcl 

 
Pellet, pelletoid Pel 

 
Ooid Oo 

 
Fe-ooid Fe-Oo 

 
Oncoid Onco 

  
  

Tab. 4.1-14: Skeletal particle symbols and abbreviations 
 

Symbol Name Abbreviation 

 
Fossils, Bioclasts unspecified Foss 

 
Echinoderms Ech 

 
Biodetritus Biodet 

 
Crinoids Crin 

  
For a detailed list of fossil remains see Section 4.1.4. 

Mineral grains 
Mineral grains may be the predominant fraction of non-skeletal particles in sedimentary rocks 
(sand- & siltstones). If prevailing in rock-forming quantity, a mineral may be part of the rock’s 
name or it must be mentioned in plain text in the comments section.  
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Tab. 4.1-15: Common mineral grains as non-skeletal particles and abbreviations 
 

Name Abbreviation Name Abbreviation 

Anhydrite Anhd Limonite Lmn 

Biotite Biot Mica Mic 

Calcite Cal Muscovite Musc 

Dolomite Dol Orthoclase Orth 

Feldspar Fld Plagioclase Plag 

Gypsum Gyp Pyroxene Px 

Hornblende Hrnb Quartz Qz 

Illite Ill Siderite Sid 

Kaolinite Kao Crystal Cryl 
  
Conspicuous mineral grains occurring in minor quantities, but part of the rock’s appearance must 
be mentioned as accessory minerals. The following accessory minerals may occur in considerable 
amounts and thus be diagnostic for a layer, member or lithotype. Use the symbols and place the 
symbol in the Sedimentary Structures, Fossils & Components column and specify as far as 
possible as text in the comments section. 

Tab. 4.1-16: Accessory minerals with symbols and abbreviations 
 

Symbol Name Abbreviation 

 Glauconite Glc 

 Limonite Lmn 

 Mica Mic 

 Pyrite Pyr 

  

Particle size 
Particle or grain size is classified using the modified Wentworth scale (Shell Standard) that 
follows the DIN 4022 Norm, which is the international standard for unconsolidated Quaternary 
rocks (SN 670 008a/EN ISO 14688). 
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Fig. 4.1-5:  Grain size classes according to Wentworth (left) and DIN 4022 or EN ISO 14688 
and clastic lithotypes that can be distinguished without special laboratory analyses 

  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Fig. 4.1-6:  Example of a grain size comparator 
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In the sand fraction, different grain size classes can be differentiated with the help of a grain size 
comparator (Fig. 4.1-5) into fine-, medium- and coarse-grained sandstone (DIN 4022/EN 14688). 
Wentworth further differentiates coarse and very coarse, and fine and very fine sandstone. As the 
differentiation between the additional subclasses of Wentworth is difficult to conduct without 
special laboratory analysis, the DIN classification with only 3 subclasses for sandstone will be 
applied. Nevertheless, the grain size comparator with the Wentworth scheme can still be used to 
validate grain size. 

Sorting of components/grains 
Sorting and grading of the rock-forming components are important factors for the interpretation 
of genetic and/or diagenetic processes and should be described in plain text. 

In most cases, sorting may be unimodal (one major grain size class) but sometimes there are two 
major grain sizes classes with about even percentage (bimodal sorting). Sorting is classified using 
five estimated values according to Fig. 4.1-7. For a detailed description of the grain-size 
distribution, laboratory tests allow interpretation of the resulting grading curve. As a rule, grading 
and sorting are inversely proportional: the better the sorting, the poorer the grading and vice versa. 
 

 
 
 
 
 
 
 
 
 

Fig. 4.1-7:  Visual guide for the estimation of sorting using five different classes 
  

Roundness and shape of grains 
The roundness and shape of single grains are important properties for further interpretations of 
rock-forming processes. 

The roundness/angularity of particles is determined by comparing the particles against the 
rounding chart in Fig. 4.1-8. 

Use at least the following the terms - elongated, platy/flat, cubic/blocky or spherical - to describe 
the particle shape of most of the clasts and, if applicable, a prominent sub-population (e.g. blocky 
with 10 % platy clasts). 

3D texture and fabric in core (mm to dm scale) are characterised separately as described in 
Section 4.1.5 (stratification and sedimentary structures) and Section 4.1.7 (post-depositional to 
diagenetic features).  
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Fig. 4.1-8: Comparator chart for the estimation of roundness of grains 
  

4.1.4 Fossils 
Describe the fossil content using the symbols listed in Tab. 4.1-17 and place them in the 
Sedimentary Structures, Fossils & Components column; quantify if possible. 

Tab. 4.1-17: Common fossils with symbols and abbreviations 
 

Symbol Name Abbreviation 

 Ammonites Amm 

 Belemnites Blm 

 Brachiopods Brac 

 Corals Cor 

 Crinoids Crin 

 Echinoderms Ech 

 Fish remains Fish Rem 

 Foraminifera Foram 
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Symbol Name Abbreviation 

 Nautilids Naut 

 Ostracods Ost 

 Gryphaea Gryph 

 Vertebrates Vrtb 

 Bivalves Biv 

 Gastropods Gast 

 Sponges Spong 

 Biodetritus Biodet 

 Algal mats, Stromatolites Alg Mat 

 Algae Alg 

 Plant remains Plt Rem 

 Silicified wood Wd, si 

 Plant root tubes, rootlets Plt Rt 

  

4.1.5 Stratification and sedimentary structures 
Core samples show stratification and sedimentary structures on a macroscopic scale. These 
bedding characteristics are diagnostic for the sedimentation processes, as well as for the 
environmental and climatic interpretation. The key features may be depicted with appropriate 
symbols in the Sedimentary Structures, Fossils & Components column, and must be further 
described in plain text in the comments section. 
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Tab. 4.1-18: Common stratification types with patterns and abbreviations 
 

Pattern Name Thickness Abbreviation 

 
laminated < 1 cm mm - bd 

 
thin bedded 1 – 10 cm cm - bd 

 
medium bedded  10 – 100 cm dm - bd 

 
thick bedded >100 cm m - bd 

  
  

Tab. 4.1-19: Character of base of bed with symbols and abbreviations 
 

Symbol Name Abbreviation 

 abrupt/sharp and planar Bdb, plan 

 abrupt/sharp and irregular Bdb, irr 

 gradational Bdb, grd 

 erosional surface/contact Bdb, eros 

 stratigraphic gap Strat gap 

  
There are numerous intra-bed features that may occur sporadically or continually in a bed or 
sequence. Symbols and abbreviations for important features observed in the lithostratigraphic 
sequences of Northern Switzerland are provided. 
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Tab. 4.1-20: Intra-bed features with symbols and abbreviations 
 

Symbol Name Abbreviation 

 Foresets with angle indicated X-Bdg 

 Ripples Rpl 

 Flaser + lenticular bedding Bdg, lent 

 Irregular wavy bedding Bdg, irr 

 Normal graded bedding Bdg, grad 

 Inverse graded bedding Bdg, grad, inv 

 Load casts load-Cs 

 Slump, contorted bedding Slump, cont-bd 

 Vein, sedimentary dyke Vn, Dyke 

 Mudcracks Mdcrk 

 Geopetal fabric Geopet 

 Burrows bur 

 Bioturbated biotur 

 Bored surface Srf, bor 
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4.1.6 Matrix & cementation, porosity 
Basic compositional information on matrix, cementation and porosity are given by lithological 
names. Comments on matrix, cementation and porosity can be part of the plain text. No other 
symbols or abbreviations for these attributes are provided. 

Matrix is deposited mechanically (syn-depositional) as fine-grained infill of interstices. 
Carbonaceous or siliciclastic silt may speed up early diagenetic lithification and may destroy 
primary porosity. If clay minerals prevail as matrix components, post-depositional compaction or 
swelling under the action of water may also affect the original porosity. Cement is deposited 
chemically (early to late diagenesis, meaning post-depositional), closing primary porosity or 
replacing matrix compounds and/or particles by recrystallisation. For example, in most 
limestones, cements consist of calcite. Whenever possible, such phenomena should be described. 

Because of these processes, most sedimentary rocks lose their primary porosity with proceeding 
diagenesis and compaction. On the other hand, later diagenetic and hydrothermal processes can 
cause selective dissolution and precipitation of new minerals and thus may produce new porosity 
and characteristic post-depositional features of different scales (mm to xm).  

4.1.7 Post-depositional features, nodules and concretions 

Tab. 4.1-21: Post-depositional features with symbols and abbreviations 
 

Symbol Name Abbreviation 

 Collapse breccia, solution breccia Brc, coll 

 Stylolites Styl 

 Fenestral structure, Keystone vugs, "Drusen" Fnstr Stru/Por 

 Replacement of gypsum by calcite (pseudomorphosis) Psmorph 

 Crystal ghosts, Vugs Cry-Gho 

 Fossil ghosts, Vugs Foss-Gho 

 Ooid ghosts, Vugs Oo-Gho 
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Macroscopic features that apparently are the result of post-depositional processes are widespread 
in Mesozoic and Palaeozoic sedimentary rocks of Northern Switzerland and can be recognised in 
cores up to about dm-scale. Large-scale structures (m-scale) may be indicated in cores but cannot 
be fully characterised. 

Tab. 4.1-22: Nodules, concretions, veins and joints with symbols/patterns and abbreviations 
 

Symbol/Pattern Name Abbreviation 

 
Concretions, nodules with lithological symbol 
(mm – dm scale), × = Siderite, · = Phosphorite, 

 = Chert, / = dolomitic, | = calcareous, ^ = Anhydrite 
Conc, Nod 

 
Anhydrite Nodule layers, "chicken-wire" type Anhd, ch-w 

 fibrous Gypsum (Fasergips) Gyp, fibr 

 Gypsum/Anhydrite Veins Gyp, Vn 

 
Karst, empty, partially and completely filled with 
sediment Kar 

  
Karst description in plain text in the comments section should include: 

• Size (or at least a distinction between < or > 1 dm;  

• Filled vs. empty 

• If filled, what kind of material (grain size + clasts, pisoliths, fossils, iron oolite) 

• If possible, indicate if the structure is vertical or horizontal 
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Fig. 4.1-9: Profile example of the Beznau borehole 
(interval 96 to 136 m MD; Bänkerjoch Formation to Schambele Member) 
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Fig. 4.1-10: Profile example of the Benken borehole 
(interval 682 to 696 m MD; Gruhalde to Frick Member) 
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4.2 Procedure for cores in unconsolidated sediments 
In Northern Switzerland, drill cores of unconsolidated rocks usually comprise fine- to coarse-
grained clastic sediments deposited during the Quaternary Period. Most commonly, the drilling 
units use basic single-layer core barrels and the cores are deposited in wooden boxes of 1-2 m 
length. For non-cohesive sediments such as gravel and clean sand, the "cores" generally consist 
of loose material and many primary sedimentary structures, such as bedding and/or 3D 
arrangement of grains, are disturbed or obliterated during the drilling process.  

The description and classification of unconsolidated sediments outlined below is based on the 
Swiss Norms SN 670 004-1a and 670 004-2 (VSS 2002, VSS 2004), which are the current 
standards for the description and classification of unconsolidated sediments ("soils") in 
Switzerland (directly compatible with the Euronorm EN ISO 14688-1 and -2, ISO 2002, ISO 
2004). The classification therein is based on granulometry as the main criterion and further 
focuses on geotechnical purposes. The former Swiss standard (SN 670 005, VSS 1997) is still 
widely used in applied geology in Switzerland, but it is recommended to use EN ISO 14688 as a 
guideline. Alternative approaches for description (e.g. lithofacies approach after Miall (1978) and 
Eyles et al. (1983)) and their relation to the geotechnically centred classification are outlined e.g. 
in Keller (1996) and Fiebig (1999). 

The identification of core samples is carried out "in the field" on fresh cores using a hammer, 
knife, spattle, hand lens and HCl. The analysis and description of the cores must be conducted in 
accordance with the steps listed in Tab. 4.2-1. 

Tab. 4.2-1: Hierarchy for the description of cores to be maintained for unconsolidated rocks/soils 
 

Step Task Comment 

0 Cores Describe general appearance of the core 

1 Lithology Evaluate and identify the soil type according to the procedure 
described in EN ISO 14688-1 (see Section 4.2.1) 

2 Colour Use colour chart provided (see Section 4.2.2) 

3 Grain 
description  

Describe the apparent rock-forming components, specify 
percentage, sorting and shape of particles (see Section 4.2.3) 

4 Components Describe particle petrography, mineralogy, fossil content and 
accessory minerals (see Section 4.2.4) 

5 Density Estimate compactness, consistency and shear strength (see Section 
4.2.5) 

6 Structures Describe stratification and sedimentary structures (see Section 4.2.6) 
  
A more detailed classification and the definition of the geotechnical as well as hydrogeological 
parameters require laboratory tests (e.g. EN ISO 14688-2) that are not the subject of this manual. 
If such parameters are required, coring and sampling need to be adapted accordingly. 
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4.2.1 Lithology, rock type, primary and secondary 
SN 670 004-1a/EN ISO 14688-1 provides a flowchart for the identification and description of 
soils (see Appendix D). As a first step, soils must be evaluated genetically and related to one of 
the following four classes: 

A) Made Ground (deposited by human activities) 

B) Organic Soil (considerable content of organic material) 

C) Volcanic Soil (Natural mineral soil of low density) 

D) Natural Mineral Soil 

As natural mineral soils by far dominate the Quaternary of Northern Switzerland, the step-by-step 
procedure focuses on class D soils. It follows a granulometric nomenclature that relies on the 
grainsize boundaries shown in Fig. 4.2-1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4.2-1: Granulometric classification and nomenclature of natural mineral soils according to 
SN 670 004-1a (EN ISO 14688-1) and Wentworth 

  
For the sand and gravel fraction it is possible to estimate the percentage of each particle/grain 
size. The use of a percentage comparison chart can be helpful (see Fig. 4.2-2), and a grain size 
comparator should be used (see Fig. 4.2-3) to estimate the primary and secondary or even a third 
grain fraction.  

There is a discrepancy between the Wentworth and the EN ISO 14688 system: while the boundary 
values for the grain classes silt, sand and gravel are identical, the ranges for the subclasses vary 
significantly (for example: medium gravel of EN ISO 14688 is from 6.3 to 20 mm, whereas in 
the American Wentworth classification it ranges from 8 to 16 mm). While the grain size 
comparator with the Wentworth scheme can still be used to validate the grain size in the field, the 
final description must agree with EN ISO 14688. 
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Fig. 4.2-2: Percentage comparison chart to quantify the portion of grain size classes 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4.2-3: Grain size comparator  
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Particles smaller than the sand fraction cannot be distinguished by the naked eye. For the field 
description, the relative contribution of the silt and clay fraction is therefore estimated using 
simple field tests (see Tab. 4.2-2). 

Tab. 4.2-2: Field tests for the estimation of silt and clay content according to SN 670 004-1a 
(EN ISO 14688-1). 

 

High silt content High clay content 

Low dry strength 
(dried sediment disintegrates under light to 
moderate finger pressure) 

High dry strength 
(dried sediment does not disintegrate by 
finger pressure but can only be broken) 

Rapid dissipation of water (dilatancy test) Slow dissipation of water (dilatancy test) 

Rolling threads: threads thinner than 3 mm 
decay > low plasticity 

Rolling threads: threads can be rolled to 
thinner than 3 mm > high plasticity 

Dull surface, smooth touch  Shiny surfaces, soapy touch 

Can be patted off (flour dust) Sticky (even with water), cannot be patted off 
  
The guiding quantitative values for the division of mineral soils based on various grain fractions 
is illustrated in the gravel – sand – silt/clay triangle, where most of our soils can be located (see 
Fig. 4.2-4). Without the results of laboratory tests and analyses, any classification in the field will 
be an approximation, especially in the realm of fine-grained and multi-fraction sediments (centre 
to lower left corner of the diagram). 

For the visualisation of these lithotypes in the Lithology column, graphical patterns are provided 
in Appendix C. In most cases, a soil consists of more than one grain class. As a result, major and 
minor constituents need to be estimated as noun and adjective, respectively. The examples below 
refer directly to SN 670 004-1a/EN ISO 14688-1: 

• sandy gravel (saGr) 

• coarse sandy fine gravel (csaFGr) 

• medium sandy silt (msaSi) 

• fine gravelly coarse sand (fgrCSa) 

• silty fine sand (siFSa) 

• fine gravelly, coarse sandy silt (fgrcsaSi) 

• medium sandy clay (msaCl) 
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Fig. 4.2-4: Guiding values for the granulometric division of mineral soils 

(gravel to clay fractions) and illustration as gravel – sand – silt/clay diagram; from ISO EN 
14688-2, Annex B. 
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A soil may also contain organic material alongside mineral grains. The presence of substantial 
amounts of organic material has important implications for the geotechnical properties. Soils 
consisting predominantly of organic matter are classified according to the texture and condition 
of the organics (see Tab. 4.2-3).  

Tab. 4.2-3: Classification of organic soils according to EN ISO 14688 
 

Term Description 

Fibrous peat Fibrous structure, easily recognisable plant structure, retains some 
strength 

Pseudo-fibrous 
peat 

Recognisable plant structure; no strength of apparent plant material 

Amorphous peat No visible plant structure, mushy consistency 

Gyttia Decomposed plant and animal remains; may contain inorganic 
constituents 

Humus Plant remains, living organisms and their excretions together with 
inorganic constituents form the topsoil 

  
Soils with a minor content of organic material are classified as natural mineral soils and further 
specified in plain text; some lithopatterns for mineral soils that contain a minor admixture of 
organic material are provided in Appendix C. 

Made ground may consist of pure natural mineral soils that have been relocated as excavated 
material or may be slightly mixed with man-made construction material (wood, brick, concrete) 
or even be contaminated with waste. Consequently, there is a wide variety of different 
compositions that must be further specified in plain text in the comments section. 

4.2.2 Colour 
The colours of unconsolidated Quaternary rocks (soils) of Northern Switzerland in most cases 
vary in the grey to brown and beige spectrum. Other colours are rare and may be described 
specifically. 

It is important to identify the colour of a freshly cut surface in full daylight because some soils 
change their colour very quickly due to desiccation or oxidation. For example, fine soil containing 
iron oxide compounds in a freshwater-saturated condition often rapidly oxidises to red with 
exposure to air. Major colour changes should always be recorded. 

Appendix E lists a selection of colours from the Munsell Rock Colours system (Geological 
Society of America 2014), which should be useful for describing unconsolidated rocks for 
Northern Switzerland (same selection as for consolidated rocks). Colours are denoted by name 
(e.g. greyish green). The Munsell Code can be optionally added in brackets (e.g. 5G 5/2). 
Whenever possible, use the proposed colours as listed in Appendix E. 
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4.2.3 Description of particles/grains 
A further description of the grains includes criteria such as sorting and shape. This is the basis for 
the geological interpretation of a sediment. Therefore, this needs to be done thoroughly for all 
clastic rocks from silt to gravel fraction (use hand lens and grain size comparator for grains 
< 1 mm). Specify details in plain text in the comments section. 

Sorting/grading 
In most cases sorting may be unimodal (one major grain size class) but sometimes there are two 
major grain size classes with about even percentage (bimodal sorting). Sorting is classified by 
five estimated values according to Fig. 4.2-5. For a detailed description of the grain-size 
distribution, laboratory tests are conducted to allow interpretation of the resulting grading curve. 
As a rule, grading and sorting are inversely proportional: the better the sorting, the poorer the 
grading and vice versa. 

 
 
 
 
 
 
 
 
 
 

Fig. 4.2-5: Visual guide for the estimation of sorting classes 
  

Roundness and shape of grains 
The roundness and shape of single grains are important properties for further interpretations of 
rock-forming processes. 

The roundness/angularity of the particles is determined by comparing the particles against the 
rounding chart in Fig. 4.2-6. 

Use at least the following terms - elongated, platy/flat, cubic/blocky or spherical - to describe the 
particle shape of most of the clasts and, if applicable, a prominent sub-population (e.g. blocky 
with 10 % platy clasts). 

3D texture and fabric in a clastic core sample (mm to dm scale) may be characterised separately 
as described in Section 4.1.6 (stratification and sedimentary structures). 
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Fig. 4.2-6:  Comparator chart for the estimation of roundness of grains 
  

Grain surface texture (applicable to the gravel fraction) 
The presence/absence of surface texture may be important for the geological interpretation (e.g. 
glacial striations) and should be noted systematically. Some types have been suggested by Benn 
(2004, modified) as follows:  

• glacial striations (Note that drilling-induced striations may look very similar to true glacial 
striations. True glacial striations typically cover larger areas of the clast – occurring all around 
the clast – and the grooves tend to vary in length, depth and may often be relatively fine lines. 
Furthermore, glacial striations tend to be relatively straight whereas drilling-induced features 
are often long, parallel curves. (With a proper description of the striations, and in combination 
with other grain properties, it is often possible to safely identify the origin of striations).  

• fresh, unworn surfaces, indicative of no wear  

• rough, weathered surfaces 

• smooth, polished surfaces 

• conchoidal fractures/break-outs/broken clasts  

• clasts with pressure dissolution pits inherited from the Molasse conglomerates 

  

4.2.4 Further description of particles 
The physical description of the grains explained in Sections 4.2.1 and 4.2.3 is normally adequate 
for geotechnical purposes. For a more detailed geological interpretation, the petrography/ 
mineralogy of clasts and grains should be described. The rock-forming lithoclasts and accessory 
mineral grains, fossils or plant remains are equally important indicators for environmental and 
stratigraphic interpretation. 
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Petrography/particle lithology 
The particle lithology or sediment petrography provides an important constraint for the geological 
and stratigraphic interpretation. Therefore, sand- and gravel-fraction particles may be analysed 
and described in detail (e.g. hand lens). The description of the particle lithology should be site-
specific, in plain text in the comments section, and in relatively broad terms. The occurrence of 
indicator clasts should be noted; more detailed petrographic studies require systematic sampling 
and counting of particle lithologies. 

Fossils 
With medium- to fine-grained soils, organic matter is frequently found, either single pieces of 
wood or coal or finely distributed small fragments of plant remains. Lake deposits or distal flood 
sediments may contain snail or bivalve shells or other fossil remains. Describe and specify as far 
as possible in plain text in the comments section. Symbols for fossils and skeletal particles are 
listed in Appendix B. Their selection is compiled for the core description of Mesozoic sediments 
and can also be used for unconsolidated sediments. 

Accessories 
Record accessory minerals such as mica, orthoclase, magnetite, etc. in plain text in the comments 
section. 

4.2.5 Compactness, consistency and shear strength 
Further important physical/geotechnical properties of unconsolidated sediments are compactness 
(density), consistency and shear strength. To provide accurate figures for these parameters, 
specific field or laboratory tests are required, but simple field methods provide some preliminary 
estimates (see VSS 2004). 

Unconsolidated rocks must firstly be separated into cohesive/fine-grained and non-cohesive/ 
coarse-grained soils respectively. 

For non-cohesive soils, the term compactness is used as a density index (a function of porosity). 
These soils consist predominantly of coarse- to medium-sized grains (down to fine sand) and are 
characterised by the fact that they do not stick together when wet. For example, if the fraction of 
fine-grained material is below or far below 40 weight- % of the whole sample (compare 
Fig. 4.2-4). As there are currently no standardised field methods for non-cohesive soils, the 
condition of the core/sample and the compactness should be estimated intuitively. The following 
terms may be used (but should not be mistaken for properly measured values from penetration 
tests, etc.): 

• very loose 

• loose 

• medium dense 

• dense 

• very dense 
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For cohesive soils, the term consistency should be used as a density index. Cohesive soils consist 
mainly of fine-grained material (silt and clay > 40 %, see Fig. 4.2-4). They stick together when 
wet and show increasing plasticity with increasing clay content. 

There are simple manual tests for estimating consistency in the field (EN ISO 14688-1:2002). 
Use the following expressions:  

• very soft: if it exudes between the fingers when squeezed in the hand 

• soft: it can be moulded by light finger pressure 

• firm: it cannot be moulded by the fingers, but rolled in the hand to thick threads without 
breaking or crumbling 

• stiff: it crumbles and breaks when rolled to thick threads but is still sufficiently moist to be 
moulded to a lump again 

• very stiff: it has dried out and is mostly light coloured. It can no longer be moulded 

The consistency tests above can be related to the compressive strength values (from SN 670 352) 
as listed in Tab. 4.2-4. 

Tab. 4.2-4:  Relation between consistency tests and compressive strength according to 
SN 760 352 

 

Consistency Qu [kn/m2] Thumb pressure test 

Very soft < 25 Deforms under its own weight 

Soft 25...50 Can easily be squeezed with thumb and index finger 

Medium stiff 51...100 Thumb can be incised easily 

Stiff 101...200 Thumb only can be incised with some strength 

Hard 201...400 Fingerprint visible 

Very hard > 400 No fingerprint visible 
  
In cohesive sediments, undrained shear strength (cu) can be estimated in the field using simple 
tools, e.g. vane shear or penetrometer (SN 670 350a). 

4.2.6 Stratification & sedimentary structures 
Core samples of cohesive/fine-grained unconsolidated sediments may show bedding and other 
sedimentary structures on a macroscopic scale. These characteristics may be diagnostic for the 
sedimentation processes as well as the environmental and climatic interpretation. The key features 
may be depicted with appropriate symbols in the Sedimentary Structures, Fossils & Components 
column and must be further described in plain text in the comments section. 
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Tab. 4.2-5: Common stratification types with patterns and abbreviations 
 

Pattern Name Thickness Abbreviation 

 
laminated < 1 cm mm - bd 

 
thin bedded 1 – 10 cm cm - bd 

 
medium bedded  10 – 100 cm dm - bd 

 
thick bedded >100 cm m - bd 

  

Tab. 4.2-6: Character of base of bed with symbols and abbreviations 
 

Symbol Name Abbreviation 

 abrupt/sharp and planar Bdb, plan 

 abrupt/sharp and irregular Bdb, irr 

 gradational Bdb, grd 

 erosional surface/contact Bdb, eros 

 stratigraphic gap Strat gap 

  

There are numerous intra-bed features that may occur sporadically or continually in a bed or 
sequence. Symbols and abbreviations for important features observed in the lithostratigraphic 
sequences of Northern Switzerland are provided. 
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Tab. 4.2-7: Intra-bed features with symbols and abbreviations 
 

Symbol Name Abbreviation 

 Foresets with angle indicated X-Bdg 

 Ripples Rpl 

 Flaser + lenticular bedding Bdg, lent 

 Irregular wavy bedding Bdg, irr 

 Normal graded bedding Bdg, grad 

 Inverse graded bedding Bdg, grad, inv 

 Flame structure Flame-S 

 Load casts load-Cs 

 Overturned beds Bd, turn 

 Convolute bedding Bdg, conv 

 Slump, contorted bedding Slump, cont-bd 

 Vein, sedimentary dyke Vn, Dyke 

 Mudcracks Mdcrk 

 Pebble imbrication Pbl-Imb 

 Geopetal fabric Geopet 

 Drop stones Drpst 
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The drilling process often has a significant impact on the quality of recovered cores. These side-
effects are specifically important when examining the stratification and structure characteristics 
of cohesive soils. Information about the conditions during drilling and coring can be helpful for 
separating natural from drilling-induced phenomena. Consequently, it is strongly recommended 
to be onsite and maintain good communication with the rig crew. 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.2-7: Example of a core section of unconsolidated Quaternary soil
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5 Description of cuttings 
  
Destructive drilling methods with rotary, reverse circulation or percussion drilling provide a lower 
resolution lithological profile of the rock sequence that has been drilled. Sample cuttings are taken 
at the shaker that represents a drilled, or lag, interval. To interpret the geological framework, the 
information needs to be interpolated in-between samples. The deeper the borehole, the more 
cuttings samples can be influenced by caving material. In addition, samples can be contaminated 
with material added to the circulating system. Thus, a considerable amount of practice and 
accurate examination of the samples is necessary to avoid misinterpretation, and to ensure 
interpretation of these into a stratigraphic geological framework. The size and quality of cuttings 
may often not be sufficient to define all required parameters. In general, it is also crucial to have 
detailed information about the drilling process (rate of penetration, etc.) and to gather extra 
information about the sediment/rock behaviour to accurately represent what is present in samples. 

In friable rocks with incomplete lithification or with a dominant clay content, the fine-grained 
sand, silt and clay fraction may be partly or totally washed out and therefore lost in the cuttings 
sample. Therefore, it is not possible to estimate the true amount of each grain fraction, thus it is 
difficult to choose the appropriate lithotype. 

Modern drilling techniques (e.g. PDC bit) or worn drilling bits may produce very small and/or 
deformed cuttings that are not suitable for accurate lithostratigraphic interpretation. 
Consequently, the procedure for compiling a litholog with cuttings differs in many aspects from 
the procedure for core investigation described in chapter 4. Geophysical logs are usually 
necessary to complete the information and finalise the lithostratigraphic section. 

5.1 Rotary drilling in consolidated rocks 
Two different types of drilling projects are considered in consolidated rocks: 

1. Shallow boreholes to a maximum depth of about 400 m (conductor casing, geothermal 
purposes, uphole measurements and geotechnical purposes), usually conducted with rotary, 
reverse circulation or percussion drilling (drilling rig with a hook load < 50 t). 

2. Deep boreholes with a drilling rig with a mudlogging unit for comprehensive data acquisition, 
and shale shaker.  

For the first category, sampling and drilling parameters are less specific, and thus the possibilities 
for the accurate interpretation of these into a stratigraphic geological profile is limited. However, 
for the second category, with an equipped mudlogging unit on-site, a more comprehensive 
examination of the collected samples is possible, including additional information on drilling 
parameters. The following instruction focuses mainly on the deep boreholes. 

The identification of cuttings samples from consolidated rock is carried out on washed, sieved 
and dried samples in accordance with the steps listed in Tab. 5.1-1.  
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Tab. 5.1-1: Hierarchy for the description of cuttings samples to be maintained for consolidated 
rocks 

 

Step Task Comment 

0 Cuttings Describe general appearance of the cuttings samples 

1 Lithology Evaluate rock and lithotype referring to the procedure 
described in Section 5.1.1 

2 Colour Use colour chart provided (see Section 5.1.2) 

3 Composition  
Discriminate skeletal, non-skeletal and accessory minerals, 
and determine size and sorting of components 
(see Section 5.1.3) 

4 Fracture & break Describe surface fabric or fracture pattern of cuttings  
(see Section 5.1.4) 

5 Fossils Describe fossil content (see Section 5.1.5) 

6 Matrix, cement, 
porosity 

Give further comments on matrix, cement and porosity as 
specified in Section 5.1.6  

  

Tab. 5.1-2: Cuttings description examples based on the hierarchy presented in Tab. 5.1-1 
  

 Example 1 Example 2 

5.1.1 Primary 
lithotype 

Limestone 
(packstone) 

Lst, Pkst Sandstone Sst 

Secondary 
lithotype 

Dolomitic dol Calcareous calc 

5.1.2 Colour Light beige lt bge Light grey lt gy 

5.1.3 Components Bioclasts, 
rounded 

Biocl, rnd Quartz, feldspar, 
lithoclasts 

Qz, Fld, Lcl 

Ooids Oo Moderately 
sorted 

(srt) 

Accessory 
minerals 

Pyrite Pyr Slightly 
micaceous 

(mic) 

5.1.4 Break Angular ang Not specified - 

5.1.5 Fossils Echinoderms Ech Plant remains Plt Rem 

5.1.6 Matrix, cement, 
porosity 

Partially sparitic spar Well cemented cmt 
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5.1.1 Lithology, rock type, primary and secondary 

Sedimentary rocks 
Sedimentary rocks are grouped according to their genetic/environmental conditions into 
terrigenous or clastic, biogenic, chemical and volcanoclastic. This is the generally accepted 
approach. The primary classification criteria are 

a) major grain size class and 

b) mineral composition of clasts and matrix 

Clastic sedimentary rocks consisting predominantly of coarse-grained particles with diameters 
> 2 mm are grouped into breccias and conglomerates and are named according to the lithology 
of their clasts and matrix. 

Sedimentary rocks that are medium- to fine-grained clastics and carbonates can be classified 
relying on the triangle defined by Füchtbauer et al. (1988) with the three end-members: 

• Carbonates (> 75 %) 

• Sandstone & siltstone (siliciclastics > 75 %) 

• Claystone (clay minerals > 75 %) 

For an accurate interpretation of the Mesozoic lithologies of Northern Switzerland, the further 
differentiation of ten lithotypes can be conducted as shown in Appendix A. There are a total of 
90 combined lithopatterns for siliciclastic and carbonate rocks, while the background colours 
remain restricted to ten lithotypes as presented in Fig. 5.1-1. 

Besides the dominant siliciclastic and carbonate lithologies, the sedimentary sequence of 
Northern Switzerland comprises some special rock types, namely: 

• Evaporites (sulphates and/or halite > 50 % of the whole rock sample) 

• Special sedimentary rocks with other minerals representing more than 50 % of the whole rock 
sample, e.g. iron oolite, coal, volcanic ash 

With cuttings samples of medium to good quality and size > 2 mm, it is possible to find a proper 
lithotype and describe its physical properties, as well as its microfabric and microfacies. On the 
other hand, stratification and sedimentary structures of macroscopic scale or post-depositional 
features of scales larger than the cuttings can rarely be recognised. 

As a general rule, all medium- to fine-grained sedimentary rocks may provide cuttings of 
sufficient quality and size to determine the proper lithotype. In coarse-grained rocks 
(conglomerates and breccias), destructive drilling methods can partially or totally destroy the 
original rock texture and therefore it may be difficult to recognise the proper lithotype. 
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Fig. 5.1-1:  Definition of lithotypes in the realm of medium- to fine-grained mixed siliciclastic-
carbonate sedimentary rocks (modified after Füchtbauer 1988) 
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Breccias and conglomerates 
There are limited possibilities to properly identify breccias and conglomerates with cuttings 
samples. If lithoclasts of different origin, and with a size of > 2 mm are present, this is a good 
indication for a polymict breccia or conglomerate (if partially rounded). The presence of matrix 
cuttings, either sparitic cement or micritic mud, together with gravel-size lithoclasts may allow 
further specification of the lithotype. To confirm the presence of breccias or conglomerates in a 
cuttings section, compare the lithology profile with reference profiles of surrounding boreholes. 

Breccia and conglomerate intervals that can be defined as separate layers with a thickness > 0.5 m 
are to be depicted with the according lithopattern (see Tab. 5.1-3) and with the background colour 
of the dominant clasts. 

Tab. 5.1-3: Breccia and conglomerate lithopatterns and abbreviations 
 

Lithopattern Name Condition/Properties  Abbreviation 

 
Breccia, dolomitic 
(monomict) 

Angular clasts of same 
lithology and Ø > 2 mm Brc, mono, dol 

 
Breccia, calcareous 
(polymict) 

Angular clasts of 
different lithologies and 
Ø > 2 mm 

Brc, poly, calc 

 
Conglomerate, 
siliciclastic 

Rounded clasts 
Ø > 2 mm Cgl, mono, silic 

 
Conglomerate, calcareous 
(polymict) 

Rounded clasts 
Ø > 2 mm Cgl, poly, calc 

  

Sandstone, siltstone and claystone (siliciclastics with components < 2 mm) 
Siliciclastics are medium- to fine-grained sedimentary rocks in which the prevailing detrital 
compounds are quartz, feldspar, siliceous lithoclasts or clay minerals (> 75 %) as defined in fields 
4 to 7 in Fig. 5.1-1. 

The classification is based on: 

1. major grain size class (primary lithotype) 

2. compositional or grain size prefix or adjective (secondary lithotype)  
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Tab. 5.1-4: Siliciclastic primary lithotypes with lithopatterns and abbreviations 
 

Lithopattern Name Major grain size Abbreviation 

 
 coarse-grained 

Sandstone 2 > Ø > 0.63 mm Sst, crs 

 

 
medium-grained 
Sandstone, Sandstone 
in general 

0.63 > Ø > 0.2 mm Sst, m 

 

 fine-grained Sandstone 0.2 > Ø > 0.063 mm Sst, f 

 

 Siltstone 0.063 > Ø > 0.002 mm Sltst 

 

 Claystone Ø < 0.002 mm Clst 

  
If the sandstone cannot be further classified as fine-, medium- or coarse-grained, it is perfectly 
fine to call it sandstone but use the medium-grained pattern for illustration purposes. 

The secondary lithotype is specified using a compositional prefix or adjective. 

Tab. 5.1-5: Siliciclastic mixed lithotypes with lithopatterns and abbreviations 
 

Lithopattern Name Abbreviation 

 

 
Claystone, calcareous Clst, calc 

 

 
Siltstone, dolomitic Sltst, dol 

 

 
Sandstone, argillaceous Sst, arg 

 

 
Sandstone, dolomitic Sst, dol 
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Siliciclastic sandstones of known composition may be further classified according to Pettijohn et 
al. (1987) (e.g. arkose (Ark), litharenite (Lithar), greywacke (Gwke)). Please put these subclasses 
in brackets after the primary lithotype. No specific patterns are provided for these lithotypes. 

Carbonates 
Carbonate rocks are biogenic, chemical and diagenetic limestones and/or dolostones that have 
been deposited in a marine, lacustrine or rarely terrestrial environment (Flügel 1978). They are 
classified according to Folk (1962) (matrix and allochems/particles) and Dunham (1962) 
(texture). Micritic or sparitic limestones are firstly classified after Folk as illustrated in 
Fig. 5.1-2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5.1-2: Limestone lithotypes according to the Folk classification (1962) 
  
Specific lithopatterns for the Folk classification are not provided. Please use the standard 
limestone/dolostone lithopatterns (see Tab. 5.1-6) in the Lithology column to highlight carbonates 
and, if applicable, put observations based on the Folk classification in brackets after the primary 
lithotype. For carbonates, where particles such as ooids, oncoids or bioclasts are the rock-forming 
components, special lithopatterns exist. If the presence of particles like fossils, ooids or oncoids 
is minor, they should be indicated with symbols in the Fossils & Particles column (see Sections 
5.1.3 and 5.1.5). 
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Tab. 5.1-6: Carbonate lithotypes with lithopatterns and abbreviations 
 

Lithopattern Name Admixture Abbreviation 

 
Limestone 

< 25 % siliciclastics and  
< 25 % clay minerals 
 

Lst 

 
Dolostone Dst 

 
Limestone, dolomitic  Lst, dol 

 
Dolomite, calcareous Dst, calc 

 
oolithic Limestone oo Lst 

 
oolithic Dolostone oo Dst 

 
oncolithic Limestone onco Lst 

 
bioclastic Limestone  biocl Lst 

 
bioclastic Limestone, 
dolomitic biocl Lst, dol 

 
bioclastic Limestone, 
limonitic biocl Lst, lim 

 
bioclastic Limestone, 
sandy biocl Lst, sa 

 
bioclastic, sandy Marl  biocl, sa Mrl 
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Carbonates may consist of almost 100 % calcareous material, although commonly a mixture of 
clay minerals and/or fine-grained terrestrial/siliciclastic input are present. These mixtures give the 
carbonate its special character and need to be described. Minor amounts of non-carbonate material 
in carbonate rocks may be depicted as combined patterns as illustrated in Appendix A; otherwise 
the observations should be described in the comments section. 

Mixed siliciclastic-carbonate rocks  
Mixed sedimentary lithotypes with a main grain size < 2 mm are classified using the carbonate-
sand/silt-clay triangle of Fig. 5.1-1. Ten primary lithotypes have been defined for the field 
classification. Mixed lithologies may be depicted by a combination of the appropriate symbols 
for the primary lithology and the main admixture as demonstrated in Appendix A. However, 
specifying the primary and secondary lithotype is generally not possible without laboratory 
results. 

Evaporites 
"There are a number of problems that may arise for the geologist when describing cuttings whilst 
drilling evaporite sequences. If you are drilling the section with a salt saturated mud system to 
reduce washouts, drilling fluid salts may precipitate out and appear in the sample. Check with 
the mud engineer. Remember to keep fresh samples of mud additives and chemicals in the 
mudlogging unit for comparison. 

As salts are very soluble it is often difficult to evaluate the percentages of halite or anhydrite in 
samples taken from the shakers. Obviously, the samples should not be washed in water until salt 
proportion has been estimated. However, if drilling halite and/or anhydrite, the rate of 
penetration (ROP) will help as drilling through anhydrite is often much slower than through salts 
or carbonates.  

Anhydrite often reaches the surface as a soft white paste which may wash through even fine sieves. 
In addition, anhydrite may become hydrated in the mud column and appear as gypsum in the 
sample. Thus, evidence of gypsum may in fact be anhydrite in the formation. Gypsum is unstable 
below about 750 m, and loses water to the formation, becoming anhydrite" (citation from 
Geovations 2004). 

In summary, the character of evaporitic sequences derived from cuttings with sampling rates of a 
few metres remains somehow ambiguous. It is strongly recommended to consult and correlate 
with local reference sections, or at least with ROP and borehole geophysics.  
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Tab. 5.1-7: Evaporite lithotypes with lithopatterns and abbreviations 
 

  

Special sedimentary rocks 
In the Carboniferous sequence of the Weiach borehole there were coal seams of up to several 
metres thickness. In some Molasse sequences, several coal lenses or coal layers were present. In 
some Mesozoic formations, there are bituminous layers; on a freshly broken rock surface 
hydrocarbon odorant can be noticed, e.g. Staffelegg Fm., Rietheim Mb. (Posidonia Shale).  

Special lithopatterns for coal are provided (see Tab. 5.1-8) to illustrate this feature in the Lithology 
column. If coal or bituminous sediments are less abundant, but important for context, this can be 
highlighted with a symbol in the Fossils & Particles column. 

Volcanic ash layers are known from the Permo-Carboniferous as well as from the Upper Fresh 
Water Molasse of Northern Switzerland and are important regional markers, hence these layers 
must be highlighted.  

Lithopattern Name Condition/Properties Abbreviation 

 
Gypsum > 75 % CaSO4·2H2O Gyp 

 
Anhydrite > 75 % CaSO4 Anhd 

 
Rock salt, Halite > 75 % NaCl Hlt 

 
Anhydrite, argillaceous 25 – 75 % Anhydrite Anhd, arg 

 Anhydrite, argillaceous, 
dolomitic 25 – 75 % Anhydrite Anhd, arg, dol 

 
Gypsum, argillaceous 25 – 75 % Gypsum Gyp, arg 

 Gypsum, argillaceous, 
dolomitic 25 – 75 % Gypsum  Gyp, arg, dol 

 Rock salt, Halite, 
argillaceous 25 – 75 % NaCl  Hlt, arg 
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Tab. 5.1-8: Special sedimentary lithotypes with lithopatterns and abbreviations 
 

Lithopattern Name Abbreviation 

 
Coal C 

 
volcanic Ash Ash, volc 

  

Tab. 5.1-9: Special sedimentary symbols and abbreviations 
 

Symbol Name Abbreviation 

 
bituminous bit 

 
Coal lenses, Coal streaks Cstr 

  

Crystalline rocks  
The crystalline basement of Northern Switzerland consists of igneous rocks, mainly plutonites, 
and various metamorphic rocks. They are interstratified with a variety of dykes. 

It can be difficult to separate weathered igneous rock in-situ from transported debris. Therefore, 
it is difficult to define the boundary between sediments and crystalline basement by the analysis 
of cuttings alone; geophysical logs may be necessary for a more detailed analysis. 
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Tab. 5.1-10: Crystalline basement lithotypes with lithopatterns and abbreviations 
 

Lithopattern Name Abbreviation 

 
Granite, Granitoids Gra 

 
Gneiss, metamorphic rocks Metam 

 
Aplite dyke Apl 

 
Pegmatite dyke Pegm 

 
Lamprophyre dyke Lamp 

  

5.1.2 Colour 
Use the Munsell Colour System for a detailed colour description (Geological Society of America 
2014). Appendix E gives a choice of 28 colours out of a total of 115 that represent the published 
Munsell Rock Colour Book (Geological Society of America 2014). These 28 colours have been 
selected by NAGRA for describing the total rock sequence of Northern Switzerland. 

Colours are denoted by name (e.g. greyish green). The Munsell Code can be optionally added in 
brackets (e.g. 5G 5/2). Whenever possible, use the proposed colours as listed in Appendix E, but 
be aware of possible differences between whole rock colours and cuttings colours of the same 
lithology. 

5.1.3 Composition/particles 
An overall evaluation of the rock-forming constituents gives the name to the lithology. In 
addition, the different components must be characterised by substance, size, sorting and particle 
shape (use hand lens and/or microscope with a ruler or a grain size comparator for grains < 1 mm). 
They should be grouped into non-skeletal particles (minerals, lithoclasts, ooids, etc.) and skeletal 
particles (fossil remains). Furthermore, accessory minerals must be described as important non-
rock-forming particles.  
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Components 

Tab. 5.1-11: Non-skeletal particle symbols and abbreviations 
 

Symbol Name Abbreviation 

 
Lithoclast Lcl 

 
Pellet, pelletoid Pel 

 
Ooid Oo 

 
Fe-ooid Fe-Oo 

 
Oncoid Onco 

  

Tab. 5.1-12: Skeletal particle symbols and abbreviations 
 

Symbol Name Abbreviation 

 
Fossils, Bioclasts unspecified Foss 

 
Echinoderms Ech 

 
Biodetritus Biodet 

 
Crinoids Crin 

  
For a detailed list of fossil remains see Section 5.1.5. 
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Mineral grains 
Mineral grains may be the predominant fraction of non-skeletal particles in sedimentary rocks 
(sand- & siltstones). If prevailing in rock-forming quantity, a mineral may be part of the rock’s 
name or it must be mentioned in plain text in the comments section.  

Tab. 5.1-13: Common mineral grains as non-skeletal particles with corresponding abbreviations 
 

Name Abbreviation Name Abbreviation 

Anhydrite Anhd Limonite Lmn 

Biotite Biot Mica Mic 

Calcite Cal Muscovite Musc 

Dolomite Dol Orthoclase Orth 

Feldspar Fld Plagioclase Plag 

Gypsum Gyp Pyroxene Px 

Hornblende Hrnb Quartz Qz 

Illite Ill Siderite Sid 

Kaolinite Kao Crystal Cryl 
  
Conspicuous mineral grains occurring in minor quantities but part of the rock’s appearance must 
be mentioned as accessory minerals. The following accessory minerals may occur in considerable 
amounts, and thus be diagnostic for a layer, member or lithotype. Use the symbols and place them 
in the Fossils & Particles column and specify as far as possible in plain text in the comments 
section. 

Tab. 5.1-14: Accessory minerals with symbols and abbreviations 
 

Symbol Name Abbreviation 

 Glauconite Glc 

 Limonite Lmn 

 Mica Mic 

 Pyrite Pyr 
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Particle size 
Particle or grain size is classified using the modified Wentworth scale (Shell Standard) that 
follows the DIN 4022 Norm, which is the international standard for unconsolidated Quaternary 
rocks (SN 670 008a/EN ISO 14688). 

In the sand fraction, different grain size classes can be differentiated with the help of a grain size 
comparator (Fig. 5.1-4) into fine-, medium- and coarse-grained sandstone (DIN 4022/EN 14688). 
Wentworth further differentiates coarse and very coarse and fine and very fine sandstone. As the 
differentiation between the additional subclasses of Wentworth is difficult to conduct without 
special laboratory analyses, the DIN classification with only 3 subclasses for sandstone should be 
applied. Nevertheless, the grain size comparator with the Wentworth scheme can still be used to 
validate grain size in the field. 

Sorting of components/grains 
Destructive drilling methods restrict description of the 3D texture and fabric. However, single 
grains and microfabrics in cuttings can be thoroughly examined and described. Depending on the 
cuttings quality, it is possible to detect the shape of single grains, their size range or even their 
sorting. To facilitate the description, use a grain size comparator such as the sorting chart 
illustrated in Fig. 5.1-4. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5.1-3:  Grain size classes according to Wentworth (left) and DIN 4022 or EN ISO 14688 
and clastic lithotypes that can be distinguished without special laboratory analyses.  
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Fig. 5.1-4:  Example of a grain size comparator 
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5.1.4 Break  
The surface fabric or fracture pattern is indicative of the degree of compaction and diagenesis 
and/or tectonic overprint of the formation, especially in fine-grained/clay-rich sedimentary rocks. 

Tab. 5.1-15: Terms for describing fractures and breaks 
 

Blocky Break that develops at approximately right angles, so that small blocks are 
formed; typical in claystone, marl and limestone. 

Sub-blocky Clean breaks but with sub-perpendicular surfaces and not perfectly 
angular; commonly used to describe pdc bit cuttings. 

Angular Chips with angular surfaces; used to describe well lithified carbonates or 
siliciclastics. 

Conchoidal Breaks with concave and convex surfaces; commonly seen in chert, 
argillite and coal. 

Sub-conchoidal Breaks with less developed concave and convex surfaces; commonly seen 
in hard limestone. 

Flaky Small flakes or chips; common in marls and occasionally in metamorphic 
rocks. 

Platy/fissile Parallel sided thin plates; used to describe shale and marl in which fissility 
is well developed along bedding planes or along cleavage directions. 

Splintery Irregular surfaces and edges; used to describe shales in which the fissility 
is not strongly developed. 

5.1.5 Fossils 
Describe the fossil content using the symbols listed in Tab. 5.1-16 and place them in the Fossils 
& Particles column. 

Tab. 5.1-16: Common fossils with symbols and abbreviations 
 

Symbol Name Abbreviation 

 Ammonites Amm 

 Belemnites Blm 

 Brachiopods Brac 

 Corals Cor 

 Crinoids Crin 



NAGRA NAB 19-11 68  

  

Tab. 5.1-16: Cont. 
 

Symbol Name Abbreviation 

 Echinoderms Ech 

 Fish remains Fish Rem 

 Foraminifera Foram 

 Nautilids Naut 

 Ostracods Ost 

 Gryphaea Gryph 

 Vertebrates Vrtb 

 Bivalves Biv 

 Gastropods Gast 

 Sponges Spong 

 Biodetritus Biodet 

 Algal mats, Stromatolites Alg Mat 

 Plant remains Plt Rem 

 Silicified wood Wd, si 
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5.1.6 Matrix, cementation, porosity and post-depositional features 
Basic compositional information on matrix, cementation and porosity are given by lithological 
names. Comments on the matrix, cementation and porosity can be part of the plain text. No other 
symbols or abbreviations for these attributes are provided. 

Matrix is deposited mechanically (syn-depositional) as fine-grained infill of interstices. 
Carbonaceous or siliciclastic silt may speed up early diagenetic lithification and may destroy the 
primary porosity. If clay minerals prevail as matrix components, post-depositional compaction or 
swelling under the action of water may also affect the original porosity. Cement is deposited 
chemically (early to late diagenesis, meaning post-depositional), closing the primary porosity or 
replacing matrix compounds and/or particles by recrystallisation. For example, in most 
limestones, cements consist of calcite. Whenever possible, such phenomena should be described. 

Because of these processes, most sedimentary rocks lose their primary porosity with proceeding 
diagenesis and compaction. On the other hand, later diagenetic and hydrothermal processes can 
cause selective solution and precipitation of new minerals and thus may produce new porosity 
and characteristic post-depositional features of different scales (mm to xm).  

With core samples, a variety of early to late diagenetic, post-depositional features can be detected, 
but in cuttings samples possibilities are – depending on individual experience – limited. 
Nevertheless, a thorough description of composition should be conducted, looking for non-rock-
forming particles such as calcite or dolomite crystals, limonite and siderite grains, stylolites and 
chert. 

Karst-related: a priori karst conduits cannot be described with cuttings samples alone; geophysical 
logs can support the detection of potential cavities. However, the presence of different lithologies 
within the limestones (e.g. "Boluston" in Malm limestones) can be indicative of filled karst 
conduits. Such occurrences should be reported in plain text in the comments section. 
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Fig. 5.1-5: Profile example of the Benken borehole 
(interval 200 to 240 m MD; Felsenkalke/Massenkalk to Bankkalke/Massenkalk) 
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5.2 Rotary/destructive drilling in unconsolidated rock 
In Northern Switzerland, unconsolidated rocks usually comprise fine- to coarse-grained clastic 
sediments deposited during the Quaternary Period. The description and classification of 
unconsolidated sediments outlined below is based on the Swiss Norms SN 670 004-1a and 670 
004-2, which are the current standards for the description and classification of unconsolidated 
sediments ("soils") in Switzerland (directly compatible with the Euronorm EN ISO 14688-1 and 
-2). This classification is based on granulometry as the main criterion and further focuses on 
geotechnical purposes. The former Swiss standard (SN 670 005) is still applied in Switzerland 
but it is recommended to use EN ISO 14688 as the guideline. 

Destructive drilling in unconsolidated rocks will produce cuttings samples that differ in many 
respects from cutting samples of solid rock/bedrock. Drilling methods often define cuttings 
sample quality. Shallow boreholes in unconsolidated rock to a maximum depth of about 400 m 
(conductor casing, geothermal and geotechnical purposes) are usually drilled with a rotary, 
reverse circulation or percussion rig. Percussion drilling is supported in many cases by the add-
on of fluid to aid the transportation of cuttings material. This procedure is very abrasive and causes 
frequent washouts. As a result, caving material is common in samples.  

In addition, sediment fractionation along the drilled interval is a common problem. Losing fine 
cuttings often results in an overestimation of the coarse-grained material in the collected sample. 
The result is that important aspects of the description for soils according to SN 670 004/EN ISO 
14688 cannot, or not fully, be evaluated with cuttings samples (e.g. compactness, consistency). It 
is important to be aware of these facts to avoid misinterpretation. When a drilling mud is used 
(e.g. water, bentonite, polymer), these drawbacks for a correct interpretation of unconsolidated 
Quaternary sediments are considerably smaller, but still present.  

The identification of cuttings samples from unconsolidated rocks is carried out using a sieve to 
wash the sample to separate the sand and gravel fraction. The fine-grained material (if present) 
will be judged qualitatively, the sieved fraction can be described in detail using a microscope. 
Analysis and description of the cuttings should be conducted in accordance with the steps listed 
in Tab. 5.2-1. 
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Tab. 5.2-1:  Hierarchy for the description of cutting samples to be maintained for unconsolidated 
rocks/soils. 

 

Step Task Comment 

0 Cuttings describe general appearance of the cuttings samples 

1 Lithology • evaluate soil group (see Appendix D) 

• evaluate particle size fractions/granulometry (see Fig. 5.2-1) 

• classify/name soil referring to SN 670 004-1a (see Fig. 5.2-2) 

2 Colour • use colour chart provided (see Section 5.2.2) 

3 Grain 
description  

• sorting/grading (see Section 5.2.3) 

• shape of particles/grains (see Section 5.2.3) 

4 Particle 
character  

• petrography, mineralogy (see Section 5.2.4) 

• fossils and plant remains (see Section 5.2.4) 

• accessory minerals (see Section 5.2.4) 

5 Density / 
structure 

• compaction for non-cohesive soils (see Section 5.2.5) 

• consistency for cohesive soils (see Section 5.2.5) 

• layering in cohesive soils only (see Section 5.2.6) 
  

5.2.1 Lithology, rock type, primary and secondary 
SN 670 004-1a/ISO 14688-1 provides a flowchart for the identification and description of soils 
(see Appendix D). As a first step, soils must be evaluated genetically and related to one of the 
following four classes: 

A) Made Ground (deposited by human activities) 

B) Organic Soil (considerable content of organic material) 

C) Volcanic Soil (Natural mineral soil of low density) 

D) Natural Mineral Soil 

In addition, SN 670 004-1a provides a diagram for the granulometric nomenclature of soils that 
relies on the DIN 4022 or EN ISO 14688 grain-class boundaries (see Fig. 5.2-1). Considering the 
drilling-related limitations mentioned above, it is still possible to find a primary lithotype 
(principal fraction) and probably a secondary lithotype (subordinate fraction) for cuttings samples 
of unconsolidated sediments. Use a grain size comparator (see Fig. 5.2-2) for the visual inspection 
of the cuttings samples. The guiding quantitative values for the division of mineral soils on the 
basis of various grain fractions are illustrated in the gravel – sand – silt/clay triangle, where most 
of our soils can be located (see Fig. 5.2-3). Without the results of laboratory tests and analyses, 
any classification in the field will be an approximation, especially in the realm of fine-grained 
and multi-fraction sediments (centre to lower left corner of the diagram). 

For the visualisation of these lithotypes in the Lithology column, graphical patterns are provided 
in Appendix C. In most cases, a soil consists of more than one grain class. As a result, major and 
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minor constituents need to be estimated as noun and adjective, respectively. The examples below 
refer directly to SN 670 004-1a/EN ISO 14688-1: 

• sandy gravel (saGr) 

• coarse sandy fine gravel (csaFGr) 

• medium sandy silt (msaSi) 

• fine gravelly coarse sand (fgrCSa) 

• silty fine sand (siFSa) 

• fine gravelly, coarse sandy silt (fgrcsaSi) 

• medium sandy clay (msaCl) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5.2-1:  Granulometric classification and nomenclature of mineral soils according to  
SN 670 004-1a (EN ISO 14688-1) 

  
A soil may also contain organic material alongside mineral grains. The presence of substantial 
amounts of organic material has important implications for the geotechnical properties. Soils 
consisting predominantly of organic matter are classified according to the texture and condition 
of the organics (see Tab. 5.2-2).  
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Fig. 5.2-2:  Grain size comparator  
  

Tab. 5.2-2: Classification of organic soils according to EN ISO 14688 
 

Term Description 

Fibrous peat Fibrous structure, easily recognisable plant structure, retains some 
strength 

Pseudo-fibrous 
peat 

Recognisable plant structure; no strength of apparent plant material 

Amorphous peat No visible plant structure, mushy consistency 

Gyttia Decomposed plant and animal remains; may contain inorganic 
constituents 

Humus Plant remains, living organisms and their excretions together with 
inorganic constituents form the topsoil 

  
Soils with a minor content of organic material are classified as natural mineral soils and further 
specified in plain text. Some lithopatterns for mineral soils that contain a minor admixture of 
organic material are provided in Appendix C. 
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5.2.2 Colour 
The colours of unconsolidated Quaternary rocks (soils) of Northern Switzerland in most cases 
vary in the grey to brown and beige spectrum. Other colours are rare and may be described 
specifically. 

It is important to identify the colour of a freshly cut surface in full daylight because some soils 
change their colour very quickly due to desiccation or oxidation. For example, fine soil containing 
iron oxide compounds in a freshwater-saturated condition rapidly oxidises to red on exposure to 
air. Major colour changes should always be recorded. 

Appendix E lists a selection of colours from the Munsell Rock Colours system (Geological 
Society of America 2014), which should be useful for describing unconsolidated rocks for 
Northern Switzerland (same selection as for consolidated rocks). Colours are denoted by name 
(e.g. greyish green). The Munsell Code can be optionally added in brackets (e.g. 5G 5/2). 
Whenever possible, use the proposed colours as listed in Appendix E, but be aware of possible 
differences between whole rock colours and cuttings colours of the same lithology. 

5.2.3 Description of particles/grains 
A further description of the grains includes criteria such as sorting and shape. This is the basis for 
the geological interpretation of a sediment. Therefore, this needs to be done thoroughly for all 
clastic rocks from silt to gravel fraction (use hand lens and/or microscope with a ruler or a grain 
size comparator for grains < 1 mm). Specify details in plain text in the comments section. 

As mentioned before, cuttings samples of unconsolidated detrital rocks/soils are commonly 
washed out and enriched in coarse-grained material. Furthermore, single detrital grains of the 
gravel fraction are broken and show most commonly angular fragments with fresh surfaces along 
with rounded parts. Generally, information about the drilling process is very important when 
examining cuttings of soil formations. 

Sorting/grading 
In most cases, sorting may be unimodal (one major grain size class) but sometimes there are two 
major grain size classes with about even percentage (bimodal sorting). Sorting is classified using 
five estimated values according to Fig. 5.2-4. For a detailed description of the grain-size 
distribution, laboratory tests are conducted to allow interpretation of the resulting grading curve. 
As a rule, grading and sorting are inversely proportional: the better the sorting, the poorer the 
grading and vice versa. 
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Fig. 5.2-3: Guiding values for the granulometric division of mineral soils 

(gravel to clay fractions) and illustration as gravel – sand – silt/clay diagram; from ISO EN 
14688-2, Annex B. 
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Fig. 5.2-4: Visual guide for the estimation of sorting classes 
  

Roundness and shape of grains 
The roundness/angularity of the particles is determined by comparing the particles against the 
rounding chart in Fig. 5.2-5. 

Use at least the following the terms - elongated, platy/flat, cubic/blocky or spherical - to describe 
the particle shape of most of the clasts and, if applicable, a prominent sub-population (e.g. blocky 
with 10 % platy clasts). 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5.2-5:  Comparator chart for the estimation of roundness of grains 
  

Grain surface texture (applicable to the gravel fraction) 
The presence/absence of surface texture may be highly important for the geological interpretation 
(e.g. glacial striations) and should be noted systematically. Some types have been suggested by 
Benn (2004, modified) as follows:  

• glacial striations (add criteria to distinguish them from drilling-induced scratches) 

• fresh, unworn surfaces, indicative of no wear  

• rough, weathered surfaces 
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• smooth, polished surfaces 

• conchoidal fractures/break-outs/broken clasts  

• clasts with pressure dissolution pits inherited from Molasse conglomerates 

5.2.4 Further description of particles 
The physical description of the grains explained in Sections 5.2.1 and 5.2.3 is normally adequate 
for geotechnical purposes. For a more detailed geological interpretation, the petrography/ 
mineralogy of clasts and grains and their chronology should be described. Besides the rock-
forming lithoclasts and accessory mineral grains, fossils or plant remains are equally important 
indicators for environmental and stratigraphic interpretation. For cuttings samples, a further 
description of particles is generally restricted to the medium- to coarse-grained fraction provided 
by the sieving process. 

Petrography/mineralogy 
The particle lithology or sediment petrography provides an important constraint for the geological 
and stratigraphic interpretation, thus sand- and gravel-fraction particles may be analysed and 
described in detail (hand lens and/or binoculars). The description of the particle lithology should 
be site-specific, in plain text in the comments section, and in relatively broad terms. 

Fossils 
With medium- to fine-grained soils, organic matter is frequently found, either single pieces of 
wood or coal or finely distributed small fragments of plant remains. Lake deposits or distal flood 
sediments may contain snail or bivalve shells or other fossil remains. Describe and specify as far 
as possible in plain text in the comments section. Symbols for fossils and skeleton particles are 
listed in Appendix B. Their selection is compiled for the core description of Mesozoic sediments 
and can also be used for unconsolidated sediments. 

Accessories 
Record accessory minerals such as mica, orthoclase, magnetite, etc. in plain text in the comments 
section. 

5.2.5 Compactness and consistency 
Cuttings samples of soils may provide indications for the compactness/density of a soil, but in 
most cases the original texture/fabric of a sediment is modified by the drilling process. The 
following indications might still be described in plain text in the comments section: 

• remains of cement or matrix on single grains 

• firm to stiff cohesive soil cuttings 

In addition, information about the drilling parameters may help to estimate the consolidation of a 
Quaternary formation (e.g. glacially consolidated lake deposits). 
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5.2.6 Stratification & sedimentary structures 
Larger cuttings may indicate stratification or sedimentary structures of fine-grained, cohesive 
soils (e.g. lamination, grading). Most other information can be studied by analysing cores as such 
phenomena are rarely preserved in cuttings. Other methods like borehole geophysical logs might 
be used for interpretation information (e.g. borehole televiewer). 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5.2-6: Profile example of the borehole AZ-3D16-08 
(interval 30 to 70 m MD) 
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7 Glossary  
  

Term Abbr. Explanation German 

Accessory 
minerals 

Acc Any mineral in a rock that is apparent and 
therefore somehow characteristic, but is not a 
rock-forming constituent and thus not essential 
to the naming of the rock; typical accessory 
minerals in sedimentary rocks of Northern 
Switzerland: glauconite, mica, pyrite, siderite, 
dolomite 

akzessorische 
Minerale 

Algae Alg Fossil remains caused by algae Algen 

Algal mats Alg Mat mm-lamination in carbonate rocks of the 
shallow marine to intertidal zone caused by the 
actvity of cyanobacteria → stromatolites 

Algenmatten 

Allochems Allo Any particle/grain in a carbonate rock that is 
not part of the matrix (mud), see Folk 
classification 

Allochemische 
Komponenten 

Ammonites Amm An extinct group of marine mollusc animals in 
the subclass Ammonoidea. These molluscs are 
more closely related to living coleoids than 
they are to shelled nautiloids such as the living 
Nautilus species. The earliest ammonites 
appear during the Devonian, and the last 
species died out during the Cretaceous-
Paleogene extinction event 

Ammoniten 

angular, 
angularity 

ang/Ang Shape of components that have been broken or 
that show no mechanical abrasion by 
sedimentary transport → roundness, rounded 

eckig 

Anhydrite Anhd Sulphate mineral (CaSO4) that forms in tidal-
flat sedimentary rocks as a primary evaporitic 
mineral of the vadose zone or as a (late) 
diagenetic product of gypsum (Ca[SO4]·2H2O)  

Anhydrit 

Aplite Apl A light-coloured, fine-grained, equigranular 
igneous rock composed of subhedral to 
anhedral grains of quartz and alkali feldspar, 
and found as late-stage veins in granite bodies; 
part of the crystalline basement of Northern 
Switzerland 

Aplit 

argillaceous  arg Argillaceous sedimentary rocks/deposits 
consist predominantly, or to a rock-forming 
amount, of fine-grained particles/materials (silt 
and clay, Ø < 0.06 mm) 

tonig, tonreich 



NAGRA NAB 19-11 84  

  

Term Abbr. Explanation German 

Arenite Are rock with dominant sand grain size 
components (0.063 to 2 mm) and less than 
15 % matrix. The related adjective is 
arenaceous. 

Since it refers to grain size rather than 
chemical composition, the term is used for 
example in the classification of clastic 
carbonatic limestones, as the granulometrically 
equivalent term sandstone is not appropriate 
for limestone  

Sandstein 

Arkose Ark Sandstone containing more than 25 % feldspar Arkose 

Base of bed Bdb Characteristics of the base of a sedimentary 
layering unit (bed) 

Schichtbasis 

Bed thickness Bdthick Thickness of a sedimentary layering unit Schichtdicke 

bedded, bed bd/Bd Sedimentary layering; bed thickness is 
generally classified into: 

laminated or very thin bedded (< 1 cm), thin 
bedded (1 - 10 cm), medium bedded (10 - 100 
cm) and thick bedded (> 100 cm) 

Schicht 

Bedding Bdg The layering of sedimentary rocks; a bed is the 
smallest distinguishable lithostratigraphic unit 
within the succession of a stratified sediment, 
and may also be part of stratigraphic 
classification 

Schichtung, 
Bankung 

Belemnites Blm Jurassic and Cretaceous cephalopods; their 
fossil remains (internal shell) are found as 
bullet-shaped cylinders made of radiating 
needles of calcite in Mesozoic units of 
Northern Switzerland 

Belemniten 

Bimodal 
sorting 

bimod 
Srt 

Sorting that is characterised by two dominant 
particle size classes 

bimodale 
Sortierung 

bioclastic biocl Bioclastic sedimentary rocks consist mainly of 
detrital fossil particles 

bioklastisch 

Bioclasts Biocl Detrital fossil particles in a 
sediment/sedimentary rock, skeletal particles 

Bioklasten 

Biotite Biot Phyllosilicate mineral, generally summarised 
as dark mica 

Biotit 

bioturbated biotur Sediment whose original sedimentary layering 
is disturbed by organisms, seen either as a 
complete churning of the sediment that has 
destroyed depositional sedimentary structures, 
or in the form of discrete and clearly 
recognisable burrows, trails and traces 

bioturbiert 

https://en.wikipedia.org/wiki/Particle_size_(grain_size)
https://en.wikipedia.org/wiki/Matrix_(geology)
https://en.wikipedia.org/wiki/Particle_size_(grain_size)
https://en.wikipedia.org/wiki/Sandstone
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Term Abbr. Explanation German 

bituminous bit Sedimentary rocks that contain solid or semi-
solid hydrocarbons, usually dark brown in 
colour and with characteristic pitch odour, and 
eventually burning with a smoky flame 

bituminös 

Bivalves Biv Pelecypoda or Lamellibranchia, a class of 
molluscs in which the body is enclosed 
between two oval or elongated valves/shells, 
usually found in sediments of the shallow 
marine zone as → shell detritus; most common 
in Mesozoic shallow-water sediments of 
Northern Switzerland 

Muscheln 

blocky blky Particles with rather isometric or cubic 
dimensions and angular shape; also used to 
describe calcite cement or claystone, marl and 
limestone in which fractures are developed at 
approximately right angles, so that small 
blocks are formed 

blockig 

Bolus Clay Bol Clst Reddish brown clay rich in kaolinite, often 
present in karst pockets. It belongs, together 
with the "Bohnerz" to the Siderolithikum 
respectively "Bohnerz" Fm. 

Boluston 

bored surface Srf, bor Sedimentary beds, components or reefs with 
holes produced by boring bivalves 

Angebohrte 
Oberfläche 

Brachiopods Brac Marine, usually sessile invertebrates of the 
benthic facies zone, with two hard shells 
similar to bivalves, but arranged as an upper 
and lower valve instead of the left and right 
symmetry of the bivalves 

Brachiopoden 

Break Brk Surface fabric or fracture pattern of cuttings Bruch 

Breccia Brc Coarse-grained mechanically deposited rock 
with predominantly angular clasts/components 
that are greater than 2 mm in size. Breccias 
may be termed monomict if formed of local, 
recently deposited clasts of the same lithology, 
or polymict if the clasts are derived from 
outside the area of deposition 

Brekzie 

Burrows Bur Fossil traces in sediments produced by feeding, 
migrating or dwelling animals 

Wühlgänge 

calcareous calc Consisting mostly of calcite (reacting 
vigorously when treated with hydrochloric 
acid) 

Kalkreich/ 
kalkig 

Calcite Cal Carbonate mineral, common variety of CaCO3 Kalzit 

carbonaceous c Rich in carbon, coal material kohlig 
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Term Abbr. Explanation German 

Carbonates, 
carbonate 
rocks 

Carb Sedimentary rocks, the main constituent of 
which is either calcite or dolomite (> 50 %), 
synonymous with limestone/dolomite 

Karbonat-
gesteine 

Caving 
material 

Cave Components of cuttings samples that originate 
from open borehole walls higher up than the 
actual drill bit depth and thus contaminate the 
sample in terms of its stratigraphic 
interpretation 

Nachfall 

Cement, 
cemented 

Cmt, cmt → sparry/sparitic fill of primary or secondary 
porespace of sedimentary rocks, usually 
diagenetic (mostly calcite or silica, but also 
sulphate, dolomite, pyrite) → vug infill  

Zement 

Chert Ch Chert is a hard, fine-grained sedimentary rock 
composed of microcrystalline or 
cryptocrystalline quartz (silica). 

Silex 

"chicken-
wire"-type 
Anhydrite  

Anhd, 
ch-w 

massive diagenetic replacement nodules 
(nodular anhydrite as a replacement of gypsum 
in a variety of sedimentary depositional 
environments) with a netted appearance. 

Chicken-wire 
Anhydrit 

clastic cla All mechanically deposited components of a 
sedimentary rock are clastic (fragmental) 
components, also called detrital 

klastisch, 
detritisch 

Clay Cl Soft, unconsolidated sediment consisting 
predominantly of clay minerals (> 75 %) 

Ton 

Clay minerals Cl Min Hydrous aluminium silicates, a subgroup of 
sheet silicates; most common in sediments are 
kaolinite, illite and montmorillonite 

Tonminerale 

Claystone Clst Fine-grained sedimentary rock consisting of at 
least 50 % or more of clay minerals 

Tonstein 

Coal C Carbon-rich mineral deposit formed from the 
remains of fossil plants; usually interlayered or 
lens-like, embedded within fine-grained 
siliciclastic sediments 

Kohle 

coarse-
grained 

crs grn The coarser third of a detrital grain class 
(coarse silt/coarse sand/coarse gravel) 

grobkörnig 

cohesive cohes Fine grained → unconsolidated sediment 
material of mainly silt and clay fraction where 
particles stick together because of capillary 
tension, sticky when wet, hard to break when 
dry 

bindig 
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Term Abbr. Explanation German 

Collapse 
breccia 

Brc, coll Breccia formed by the collapse of rock 
overlying an opening/cavity, e.g. following 
sea-level fall or dissolution of underlying 
evaporite mineral layers  

Kollapsbrekzie 

Compactness, 
compacted 

Cmp, 
cmp 

Geotechnical term for the density of 
unconsolidated, non-cohesive sediments/soils; 
the density index ID is determined by field or 
laboratory tests and expressed in %; field units 
are: very loose – loose – medium dense – 
dense – very dense 

Lagerungs-
dichte 

Comparator 
chart 

Comp 
Cht 

Visual comparator charts for field use provide 
scales and graphical reference images for the 
description of grains and components in 
sedimentary rocks 

Vergleichs-
karte 

Components Compo The term components refers to all 
(mechanically) deposited particles of a 
sediment or pyroclastic rock; usually grouped 
into → skeletal and → non-skeletal particles 

Komponenten 

Compressive 
strength 

compr 
Strgh 

Measure for the capacity of a material to 
withstand loads tending to reduce its size; a 
term to express the compactness or density of 
unconsolidated sediments/soils for 
geotechnical purposes; see also → 
compactness → consistency 

Druck-
festigkeit 

conchoidal conch shell-shaped; a term used for the break of 
minerals and cuttings 

Muschel-
förmig, 
muschelig 

Concretions Conc Roughly spherical or ellipsoidal bodies, 
produced as a result of diffusive transportation 
of ions within a sediment. The size ranges 
from approximately 1 mm to more than 1 m 

Konkretionen 

cone-in-cone-
strucutre 

Cic Cone-in-cone structures are secondary 
sedimentary structures that form in association 
with deeper burial and diagenesis. They consist 
of concentric inter-bedded cones of calcite or 
more rarely gypsum, siderite or pyrite. 

cone-in-cone 
Struktur 

Conglomerate Cgl Coarse-grained mechanically deposited rock 
with predominantly rounded clasts/components 
that are greater than 2 mm in size. 
Conglomerates may be termed monomict if 
formed of local, recently deposited clasts of 
the same lithology, or polymict if the clasts are 
derived from outside the area of deposition  

Konglomerat 
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Consistency Consis Density index for cohesive 
soils/unconsolidated sediments, consisting 
mainly of fine-grained material (silt and clay); 
correlates with the water content of the soil, 
also termed plasticity; as estimates, field terms 
are used: very soft – soft – firm – stiff – very 
stiff 

Konsistenz, 
Festigkeit 

consolidated 
(rock) 

cons Loose (unconsolidated) sediment or soil that is 
compacted to a tight rock by dehydration, 
cementation, diagenesis, recrystallisation; also 
called bedrock, hard rock, solid rock 

Festgestein 

Contorted 
bedding 

Bdg, cont Syn-depositional (to early diagenetic) soft 
sediment deformation that produces steeply 
dipping or folded to overturned layers within 
an otherwise undisturbed sedimentary 
succession, forced by gravity sliding, also 
called → slump structure 

Wickel-
schichtung 
syn-deposi-
tional  

Convolute 
bedding 

Bdg, 
conv 

Syn-depositional (to early diagenetic) soft 
sediment deformation that produces steeply 
dipping or folded to overturned layers within 
an otherwise undisturbed sedimentary 
succession, forced by sudden dehydration of 
rapidly deposited sediment 

Wickel-
schichtung 

Corals Cor Sessile marine hydrozoa, major reef-building 
animals 

Korallen 

Crinoids Crin Sessile or free-swimming echinoderms whose 
skeletal elements consist of calcite crystals, 
preserved in sediments of the Mesozoic 
(Muschelkalk & Dogger) 

Crinoiden 
(Seelilien) 

Crystal Cry Solid material of defined chemical 
composition (mineral) that shows naturally 
formed plane faces representing its crystal 
class → sparite 

Kristall 

Crystal 
ghosts 

Cry-Gho Partial or complete replacement of a former 
crystal by new material → pseudomorphosis 

Pseudo-
morphosen 

Crystalline 
basement 

Cry-Bmt The entity of crystalline rocks underlying the 
Mesozoic sedimentary cover of Northern 
Switzerland 

Kristallines 
Grundgebirge 

Cuttings Ctg Spot-like rock samples recovered by 
destructive drilling methods (rotary, reverse 
circulation or percussion drilling), taken at 
regular intervals from the shale shaker 

Bohrklein, 
Cuttings 
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dedolomite 
Limestone 

ddol Lst dedolomite Limestone formed by the 
replacement of dolomite by calcite in a 
carbonate rock 

dedolomite 
Kalkstein 

Density index Den-Ind Refers to the relative density of non-cohesive 
soil, also called state of compactness, it is as 
function of the void ratio (minimum and 
maximum void ratio); as field terms (without 
laboratory tests) estimated intuitively: very 
loose – loose – medium dense – dense – very 
dense 

Dichte-Index 

detrital detr Mechanically reworked rock and soil due to 
the action of weathering and erosion 

detritisch 

diagenetic, 
diagenesis 

diag, 
Diag 

All post-depositional processes and changes 
that take place in a sediment at low 
temperature and pressure, except tectonic 
deformation 

diagenetisch, 
Diagenese 

Dilatancy Dilat The increase in volume during deformation Dilatanz, 
Volumenver-
grösserung 

Dolomite Dol A rock-forming carbonate mineral 
(CaMg(CO3)2) usually formed diagenetically 
by the action of Mg-rich solutions on 
limestones, creating dolostone and dolomitic 
limestones 

Dolomit 

dolomitic dol Sedimentary rock with significant dolomite 
content, usually limestones or marls, but also 
silt- and sandstones 

dolomitisch 

Dropstones Drpst Isolated pebbles in fine-grained lake sediments 
of a periglacial environment, explained as a 
meltout product of drifting icebergs in a glacial 
lake 

Dropstones 

Dunham Dunh Dunham classification of carbonates relying on 
the textural arrangement of matrix and 
components/allochems 

Dunham 

Echinoderms Ech Marine invertebrates with an internal skeleton 
of calcite plates/crystals that typically show a 
pentameral symmetry; echinoderm detritus is 
abundant in Mesozoic formations of the 
shallow water environment 

Echinodermen, 
Stachelhäuter 

Erosional 
surface/ 
contact 

Bdb, eros Irregular character of the base of a bed within a 
continuous sedimentary succession indicating 
a break of sedimentation together with intra-
formational reworking and/or erosion 

Erosions-
fläche, 
-kontakt 

https://www.encyclopedia.com/earth-and-environment/minerals-mining-and-metallurgy/mineralogy-and-crystallography/calcite#1O13calcite
https://www.encyclopedia.com/science/dictionaries-thesauruses-pictures-and-press-releases/carbonates


NAGRA NAB 19-11 90  

  

Term Abbr. Explanation German 

Evaporites Evap Sedimentary rocks which have formed by the 
precipitation of salts from natural brines during 
evaporation: usually sulphates (gypsum & 
anhydrite) and rock salt 

Evaporite 

evaporitic evap Rocks containing a considerable percentage of 
evaporite minerals 

evaporitisch 

Fe-ooid Fe-Oo iron-rich oolithic component with dark red to 
dark brown (limonitic, goethitic) or green 
(chamositic) colour; most prominent in Dogger 
Formations of Northern Switzerland 

Eisen-Ooid 

Feldspar Fld Rock-forming silicate mineral Feldspat 

Fenestral 
structure/ 
porosity 

fnstr 
Stru/Por 

Irregular pores/cavities occurring in muddy 
carbonate sediments of the tidal to supratidal 
environment; vugs; often filled with calcite 
cement 

Fensterstruk-
tur, -poren 

Fibrous 
gypsum 

Gyp, fibr Bands of gypsum crystals filling cracks and → 
veins in evaporitic rocks, formed by diagenetic 
to hydrothermal processes  

Fasergips 

Fibrous peat Pt, fibr Moderately altered/decayed plant material in 
young peat/turf environments of Holocene age 

Faseriger Torf 

fine(-grained) f Finest third of a detrital grain class (fine 
silt/fine sand/fine gravel) 

feinkörnig 

Fish remains Fish Rem Skeletal particles/components identified as 
parts of fish skeletons 

Fischreste 

fissile (rock, 
cuttings) 

fis Rocks or cuttings that can be split along a 
cleavage/bedding plane into parallel sided thin 
plates; fissility 

spaltbar 

flaky (rock, 
cutting) 

flk Rocks or cuttings that break up into flakes or 
chips, usually an indication of strong 
compaction to tectonic overprinting 

schuppig, 
blätterig 

Folk Folk Folk classification of carbonates relying on the 
matrix type (micritic and sparitic) and the 
origin and proportion of allochems (fossils, 
ooids, pellets intraclasts and oncoids) 

Folk 

Foraminifera Foram Order of benthic and planctonic marine 
protozoa whose classification is based on the 
structure and shape of their calcareous or 
agglutinated shell; the large variety of forms 
serves for biostratigraphy, thus foraminifera 
are important zonal/index fossils from the 
Palaeozoic to the Holocene  

Foraminiferen 
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Fossils Foss Remains of once-living organisms, preserved 
in the lithostratigraphic record, including 
skeletons/bones, shells, impressions, tracks, 
borings -> trace fossils 

Fossilien 

Gastropods Gast Mollusca with a single, coiled shell, occurring 
in a wide range of aquatic to terrestrial 
environments from Cambrian to recent 

Gastropoden, 
Schnecken 

Geopetal 
fabric 

Geopt A sedimentary fabric which records the way up 
at the time of deposition. Geopetal structures 
are commonly found in cavity fills within 
limestones, where the lower part of the cavity 
has been filled with sediment and the upper 
part filled later with cement 

Geopetal-
gefüge 

Glacial 
striations 

glac Stri Irregular striations/scratch marks on pebbles or 
cobbles in sediments of the glacial and 
periglacial environment 

Gletscher-
schliff,  
-gekritze 

Glauconite Glc A mica mineral which forms in marine 
sediments, usually dark green in colour and 
therefore giving the lithology a characteristic 
greenish color when abundant 

Glaukonit 

Gradational 
base of bed 

Bdb, grd Sedimentary bedding characterised by gradual 
transitions instead of sharp breaks from bed to 
bed 

abgestufter 
Übergang 

Graded 
bedding 

Bdg, 
grad 

Upward gradation from coarser to finer 
material within a single bed, indicating 
decreasing energy of the transporting agent 
(water or air); may be used to establish the way 
up of a sediment succession 

Gradierung, 
gradierte 
Schichtung 

Grain shape, Gshp The overall geometrical appearance of a 
component, using the terms elongated, 
flat/platy and spherical/isometric; an additional 
important aspect of grain shape is the → 
roundness/angularity which is usually 
classified into six grades from very angular to 
well-rounded 

Kornform 

Grain size Gsize Grain or particle size is classified according to 
a reference scale and is estimated visually in 
the field (cores and cuttings) using a → grain-
size comparator;  

Korngrösse 

Grain class Gclass Standard grain size classes range from clay 
(< 0.002 mm), silt (0.002 - 0.063 mm), sand 
(0.063 - 2 mm), pebble (2 - 63 mm), cobble 
(63 - 200 mm) to boulder (> 200 mm) 

Korngrössen-
Klasse 
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Grain size 
comparator 

GSComp Transparent pocket chart for use in the field, 
with reference scales and sketches for the 
estimation of grain size, grain roundness and 
sorting of detrital components in sedimentary 
rocks 

Korngrössen-
Vergleichs-
karte 

Granite Gra Igneous rock of light colour consisting 
predominantly of quartz, alkali feldspar and 
mica 

Granit 

Gravel Grv Unconsolidated detrital sediment where 
pebbles are the main grain class 

Kies 

Greywacke Gwke Sandstone containing more than 15 % clay 
minerals 

Grauwacke 

Gryphaea Gryph Fossil oyster-like mollusc species of Triassic 
to Paleogene period 

Gryphaea 

Gypsum Gyp (Ca[SO4]·2H2O), sulphate mineral forming 
under evaporitic conditions in the lagoonal to 
supratidal or terrestrial environment  

Gips 

Gyttia Gyt Type of peat soil consisting of decomposed 
plant and animal remains together with 
inorganic constituents 

Gyttia, Mudde 

Halite Hlt Rock salt (NaCl), white to light reddish 
mineral of layered evaporitic deposits, usually 
associated with gypsum/anhydrite and 
interlayered or mixed with argillaceous 
material 

Halit, 
Steinsalz 

Hard bed Hd-Bd Special term for a hard bioclastic, quartz-silty 
to sandy calcareous bed within the clay-
dominated Dogger sequences of Northern 
Switzerland  

Harte Bank 

Hornblende Hrnb Black to dark greenish rock-forming silicate 
mineral of the amphibole group, frequently 
found in arkosic Molasse sandstones or in 
acidic igneous rocks 

Hornblende 

Humus Hum Term for the topsoil where living organisms 
and their excretions characterise the lithology 

Humus 

Ichnofossils Ichno-
Foss 

Traces, burrows and borings of living animals 
within or on the surface of sedimentary strata, 
also called trace fossils 

Spuren-
fossilien 

Igneous rocks Ig Main rock group that has crystallised from a 
magma 

Magmatische 
Gesteine 
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Illite Ill Common clay mineral (phyllosilicate) formed 
by the weathering decomposition or 
hydrothermal alteration of muscovite or 
feldspar 

Illit 

Indicator 
clasts 

ind-Cla Characteristic lithoclasts within detrital 
sediments which are easily identifiable and can 
thus be used as indicators for the 
lithostratigraphic unit in question; applied to 
the Quaternary of Northern Switzerland 

Leitgesteine 

Intraclast Intra-Cla Intra-formational clast, carbonate fragment of 
lithified or partly lithified sediment, derived 
from the erosion of nearby sediment and 
redeposited within the same area 

Intraklasten 

Inverse 
grading 
bedding 

Bdg, 
grad, inv 

Upward gradation from finer to coarser detrital 
material within a single bed, indicating 
increasing energy of the transporting agent 
(water or air) or overturned bed with normal 
grading 

inverse 
Gradierung 

Iron oolite Fe-Ool Sediment layer characterised by iron ooids, 
used as important marker beds within the 
Dogger formations of Northern Switzerland 

Eisen-Oolith 

irregular irr Inter- or intra-bed structures with a 
discontinuous character 

unregelmässig 

Joint Jt A barren, closed fracture on which there is no 
measurable slip or dilation at the scale of 
observation. If any mineral fill, including 
crystal growth fibres, is visible, the structure is 
better called a vein 

Kluft 

Kaolinite Kao A group of clay minerals (Al-phyllosilicates) 
which represent the final product of chemical 
weathering of feldspars 

Kaolinit 

Karst Kar Solution veins, tubes and pockets within 
carbonate formations (m- to 100-m scale) 
which are the effect of chemical weathering 
under subaerial conditions (vadose zone) 

Karst 

lacustrine lac Formed in a lake environment limnisch, See- 

laminated, 
lamination 

lam, Lam Very thin bedding in fine-grained sedimentary 
rocks (< 1 cm), mm-bedded 

laminiert 

Lamprophyre Lamp Dark coloured porphyritic intrusive igneous 
rock with mafic minerals, mainly biotite and 
amphiboles, found as dykes and sills in the 
crystalline basement of Northern Switzerland 

Lamprophyr 
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Lens, 
lenticular 
bedding 

Lent Sediment characterised by the presence of 
isolated sand ripples and lenses set in a mud 
matrix. Such sediments form in low-energy, 
muddy environments which suffer episodic 
higher flows, e.g. in water depths affected by 
storm waves, or the low-energy zones on 
intertidal flats 

Linsen-
schichtung 

Limestone Lst Carbonate sedimentary rock consisting 
predominantly of calcite (> 50 %) of organic, 
chemical or detrital origin; limestones with > 
75 % carbonate material are classified after 
Folk (matrix and allochems) and Dunham 
(texture); limestones with > 25 % siliciclastic 
material are named after the Füchtbauer 
ternary diagram 

Kalkstein 

Limonite, 
limonitic 

Lmn, 
lmn 

An Fe-hydroxide forming as a secondary 
mineral from the weathering of iron-rich rocks 

Limonit, 
limonitisch 

Litharenite Lithar Sandstone with > 25 % lithic grains/rock 
fragments and < 15 % mud matrix 

Litharenit 

Lithoclast Lcl Lithic component, rock fragment in a 
mechanically deposited sediment 

Lithoklast, 
Gesteinsbruch
stück 

Lithopattern Lith-pat Standard patterns for the graphical presentation 
of defined lithologies/a lithotype in the 
lithology column 

Lithologie-
Muster 

Load casts Load-Cs A bulbous depression formed on the base of a 
bed of sediment. Load casts develop by the 
differential sinking of the sediment, while still 
soft, into less dense sediment below 

Belastungs-
marken 

Made ground mde Grd Man-made ground, a soil that has been 
deposited by human activity (anthropogenic), 
either pure mineral soil or a mix of natural 
mineral soils with construction material and 
waste (organic and inorganic)  

Künstliche 
Auffüllung 

Marl Mrl Fine-grained sedimentary rock containing both 
> 25 % carbonates and > 25 % clay minerals 

Mergel 

massive 
(bedding) 

mass A sedimentary sequence that lacks apparent 
bedding features 

massig 

Matrix Mtx Fine-grained (mostly primary) or sparitic 
(mosty diagenetic/secondary) material filling 
the interstices between larger grains, fragments 
or components in sedimentary rock 

Matrix, 
Grundmasse 

medium-
grained 

m The medium third of a detrital grain class 
(silt/sand/gravel) 

mittelkörnig 
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Metamorphic 
rocks 

Metam Igneous rock with minerals formed by 
recrystallisation of previous rocks in response 
to a change in pressure and temperature  

metamorphe 
Gesteine 

Mica Mic Group of phyllosilicates including the rock-
forming minerals muscovite and biotite 

Glimmer 

Micrite, 
micritic,  

Mcr, mcr Lime mud, fine-grained matrix of carbonates 
according to the Folk classification 

Mikrit, 
mikritisch 

Mineral soils Min-Soil Unconsolidated sedimentary deposit 
containing little or no organic material 

mineralische 
Böden/Locker-
gesteine 

monomict monom Mechanically deposited sediment whose 
components are all of the same lithotype 

monomict 

Mudcracks Mdcrk Polygonal-shaped cracks developed in mud 
which has dried out in an intertidal to 
supratidal or terrestrial environment. They are 
most often preserved when loose mud or sand 
infills the cracks and then buries the desiccated 
mud surface 

Trockenrisse 

Muscovite Musc White mica, occurring as a common accessory 
mineral in silt and sandstones 

Muskovit 

Nautilids Naut A cephalopod subclass with a coiled multi-
chambered shell composed of calcium 
carbonate; common fossil in some Jurassic 
formations of Northern Switzerland 

Nautiliden 

Nodule Nod A spherical or oval concretion of macroscopic 
scale in sedimentary rock 

Knollen 

Non-cohesive 
soil 

Non coh 
Soil 

Coarse-grained unconsolidated sediment; these 
soils consist predominantly of coarse to 
medium sized grains (down to fine sand) and 
are characterised by the fact that they do not 
stick together when wet 

nicht-bindiger 
Boden 

non-skeletal 
(components) 

non-skel Non-biogenic components/allochems in 
carbonate rocks, in contrast to skeletal = fossil 
remains and biogenic components (intraclasts, 
ooids, pellets) 

mineralische 
Komponenten 

Oncoid Onco Multilayer aggregates in carbonate rocks with 
irregular spheroidal to oval shape and an 
allochem as nucleus, up to several mm in 
diameter, formed by microbiological activity 

Onkoid 
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Ooid ghosts Oo-Gho Ooid-shaped pseudomorphosis in 
diagenetically overprinted carbonate rocks 

Ooid-Lösungs-
formen,  
-Relikte oder 
silifizierte 
Ooide 

Ooid Oo Spheroidal sand-sized particle with concentric 
layers of calcium carbonate surrounding a 
nucleus of another allochem/particle or quartz 
grain; characteristic for the high-energy 
environment of carbonate platforms 

Ooide 

oolithic ool Sediment that contains a considerable amount 
of ooids 

oolithisch 

Organic 
matter/ 
material 

org-Mat Material derived from living organisms as 
constituents of young unconsolidated 
sediments/soils 

organisches 
Material 

Organic soil org-Soil Soil consisting principally/predominantly of 
organic material, which also determines its 
geotechnical properties, usually the topsoil or 
peat deposits 

organischer 
Boden 

Orthoclase Orth Silicate mineral in acidic igneous rocks, K-
feldspar group, of white to typically reddish 
colour; a common accessory mineral in arkose 
sandstones of the Molasse units 

Orthoklas 

Ostracods Ost A class of crustaceans with a bivalved 
carapace (mm-sized) that can be preserved as 
skeletal particles in sedimentary rocks; 
ostracods live in all aquatic habitats and are 
thus environmental indicators and have 
considerable biostratiraphic use 

Ostrakoden 

Overturned 
beds 

Bd, turn Beds that are turned upside down by syn-
depositional processes/soft sediment 
deformation 

überkippte 
Schichtung 

Particle shape Pcle 
Shpe 

→ grain shape Partikelform 

Particle size Pcle Size → grain size Partikelgrösse 

Peat Pt Holocene to recent organic soil, with 
recognisable plant structure 

Torf 

Pebble 
imbrication 

pbl-Imb Rooftile-like arragement of pebbles and 
cobbles in a high-energy environment, 
indicating paleocurrent directions 

Dachziegel-
Schichtung, 
Imbrikation 

Pegmatite Pegm Coarse-grained igneous rock of granitic 
composition; product of late stage 
cystallisation commonly occurring as dykes 

Pegmatit 
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Pellets Pel Structureless micritic grains/allochems in 
limestone, with rounded shape, commonly 
interpreted as fecal pellets 

Pellets 

Planar base of 
bed 

Bdb, plan Sharp and planar bedding plane planare 
Schichtfläche 

Plant 
fragments 

Plt 
Fragm 

Finely distributed pieces of plant material Pflanzen-
häcksel 

Plant remains Plt Rem General term for plant material of all scales in 
soils, in situ, transported or impressions 

Pflanzenreste 

Plant root 
tubes 

Plt Rt Subvertical tubes in combination with 
paleosoils  

Wurzelröhren 

Plasticity Plast Term for the density of cohesive soils → 
consistency 

Plastizität 

platy plty Flat, plate-like shape of a component plattig 

Plutonic 
rocks 

Plut Igneous rocks that cystallised at great depth Plutonite, 
Tiefengesteine 

polymict polym Coarse-grained, mechanically deposited 
sedimentary rocks (conglomerates and 
breccias) which contain components/lithoclasts 
of different provenance and age are termed 
polymict → monomict 

polymikt 

Porosity Por The total of voids in a rock containing fluids; 
the open/effective porosity of interconnected 
pores is always smaller than the total porosity; 
expressed as percentage of the bulk volume of 
the rock 

Porosität 

post-
depositional 

post-dep Features of a rock that have been formed after 
the process of deposition but before tectonic 
deformation and metamorphosis 

nach der 
Ablagerung 

Pressure 
dissolution 
pits 

press diss 
Pits 

Limestone pebbles of Molasse conglomerates 
show small stress-induced impressions 
interpreted as dissolution pits caused by 
vertical and lateral compaction 

Konkav-
convexe 
Konkate 

Primary 
lithology 

prim-Lith The prevailing lithology/lithotype in mixed 
sedimentary rocks that gives the rock its name 

Primär-
lithologie 

Pseudo-
morphosis 

Psmorph A secondary mineral or a random aggregate of 
secondary minerals (monomineralic or 
polymineralic) which have replaced an earlier 
mineral or component but have retained its 
shape 

Pseudo-
morphose 

Pyrite Pyr FeS2, important diagenetic mineral in 
sedimentary rocks 

Pyrit 
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Pyroxene Px Rock-forming minerals in igneous and 
metamorphic rocks, as accessories also in 
Molasse sandstones 

Pyroxen 

Quartz Qz Detrital grains composed of SiO2 in clastic 
sediments and carbonates as well as autogenic 
minerals, precipitated during diagenesis in 
cement or as chert 

Quartz 

Rate of 
penetration 

ROP Measure for the drill bit’s downhole progress 
during drilling operations, eventually 
expressed as minutes per metre; important 
parameter for the lithological interpretation of 
cuttings sequences with destructive drilling 
methods 

Bohrfortschritt 

Reverse 
circulation 
drilling 

RC Drilling method where the drilling fluid 
circulates down the annular space and is 
brought back up together with the cuttings 
material through the drill pipe using vacuum 
pumps 

Lufthebebohr-
verfahren 

Rock salt Rk Slt → Halite Steinsalz 

Rock-forming 
components 

rkfrm 
Comp 

The dominant lithologies/minerals/components 
of a rock that determine its physical properties 
and give the rock its name (classification) 

Gesteins-
bildende 
Komponenten 

Rootlets Plt Rt Small → plant root tubes Würzelchen 

Rotary 
drilling 

Rot Drill Destructive drilling method by a rotating drill 
system, using a turning drill bit that cuts or 
crushes the ground; a drilling fluid circulates 
down the drill pipe and up the annular space 
and serves for the cooling of the drill bit and 
lifting up the crushed rock material (cuttings) 
to the surface 

Drehspül-
bohrung 

Roundness, 
rounded 

Rnd, rnd A term for the grade of rounding/smoothness 
of a grain surface, for field use there are 
comparison charts with standard silhouettes 
for: very angular – angular – subangular – 
subrounded – rounded – well rounded; also 
called angularity 

Rundung 

saccharoidal 
Limestone 

sac Lst Limestone texture; fine grained 
(submillimeter to millimeter in size) with an 
apperance of granulated sugar 

Zucker- 
körniger Kalk 
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Sandstone Sst Sedimentary rock formed of a lithified sand 
with major grain size of 0.063 to 2 mm, bound 
together with a mud matrix or a mineral 
cement (arenite); main classes of sandstone: 
quartz sandstone, arkose, greywacke and 
carbonate sandstone 

Sandstein 

Sedimentary 
dyke 

Dyke, 
sed 

A crack- or fissure-like extrusion of critically 
overpressured sediment material into overlying 
layers 

sedimentäre 
Injektion 

Sedimentary 
structures 

sed Stru Besides the layering, all geometric features in 
a structurally undeformed sedimentary rock; 
there are syn-depositional, post-depositional 
and diagenetic structures 

Sediment-
strukturen 

Shale Sh Fine-grained usually laminated sedimentary 
rock, composed of clay- and silt-sized particles 
of unspecified mineral composition; typically 
dark coloured and containing organic material 

Schiefer 

Shear 
strength 

Sh strng For cohesive soils, the shear strengh is an 
important geotechnical parameter; it means the 
critical load for structural failure expressed in 
kN/m2 and can be estimated in the field with 
thumb impression or simple tools like a 
penetrometer 

Scherfestigkeit 

Siderite Sid FeCO3, iron carbonate of brownish to 
yellowish colour, abundant in carbonate 
formations of the Mesozoic of Northern 
Switzerland; forms by diagenetic to 
hydrothermal processes and is present as 
concretions and veins 

Siderit 

siliceous si Quartz-dominated, either as detrital 
components or as diagenetic cement 

kieselig 

siliciclastic si-cla A mechanically deposited sediment where 
silicate minerals and rock fragments 
(lithoclasts) composed of silicate minerals 
prevail as detrital grains 

siliziklastisch 

Silicified 
wood 

Wd, si Wood that has changed into quartz by the 
diagenetic replacement of its cellular structure 
by circulating siliceous waters; also petrified 
wood 

verkieseltes 
Holz 

Silt Si Grain class; sediment material with a diameter 
of 0.002 to 0.063 mm 

Silt, Schluff 

Siltstone Sltst Sedimentary rock composed mainly of silt Siltstein 
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skeletal skel Made of fossil remains, term of the Folk 
classification for biogenic components in 
carbonate rocks  

biogen 

Slump Slump Sedimentary structure consisting of overturned 
folds, formed by the mass sliding of semi-
consolidated sediment downslope under the 
influence of gravity 

Slump, 
Gleitfaltung 

Soil Soil Geotechnical/pedological term for 
unconsolidated, non-lithified sediment of 
Holocene to Pleistocene age, covering the 
bedrock  

Böden, 
Locker-
gesteine 

Solution 
breccia 

Brc, sol Breccia formed by the removing of soluble 
minerals in a layer, e.g. of evaporite minerals 
in the supratidal to terrestrial environment → 
collapse breccia 

Lösungs-
brekzie 

Sorting srt Relative distribution of the different grain 
classes in a mechanically deposited 
sedimentary rock; for field use there are 
comparison charts with reference images for: 
very poorly sorted – poorly sorted – 
moderately sorted – well sorted – very well 
sorted 

Sortierung 

Sparite, 
sparitic 

Spar, 
spar 

Term for diagenetically grown minerals of 
macroscopic scale, sparite means calcite 
cement in carbonates and is a basic term in the 
Folk classification 

sparitisch 

Sponges Spong Porifera, partly abundant (rock-forming) in 
Mesozoic limestones of Northern Switzerland 

Schwämme 

Stratification Strat Overall term for all characteristics considering 
the layering, bedding in rocks 

Schichtung, 
Lagerung 

Stratigraphic 
gap 

strat Gap Concordant discontinuity in the stratigraphic 
record as a result of omission (break in 
sedimentation) or erosion of a 
lithostratigraphic unit, a gap in the sedimentary 
succession also called a hiatus 

Stratigraphi-
sche Schicht-
lücke 

Stromatolites Alg Mat Laminated to mounded algal mats that occur as 
rock-forming layers within carbonate 
sequences of the shallow-marine to intertidal 
environment 

Stromatolithen 

Stylolites Styl Irregular wavy to edgy suture-like contacts 
within limestones as a result of pressure 
solution, indicating deep burial/tectonic 
compression of the unit 

Stylolithen 
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Syn-
depositional 
features 

syn-dep All features of a bed in sedimentary rocks that 
are produced by the sedimentation process 
itself, in contrast to the → post-depositional → 
diagenetic features 

Synsedimen-
täre Merkmale 

terrestrial terr Regarding all processes of the 
land/continental/onshore environment 

terrestrisch 

Texture Text The geometric arrangement of minerals, grains 
and components in a rock 

Textur 

Unconsoli-
dated (rocks/ 
sediments) 

uncons Non-lithified rock strata from topsoil to the 
bedrock, called soils in geotechnical 
terminology; in Northern Switzerland: the 
Quaternary units 

Locker-
gesteine 

Vein Vn Extensional fracture filled by secondary 
mineral crystallisation. 

Ader 

Vertebrates Vrtb Fossil bones of unknown provenance are 
simply attributed to vertebrates as long as they 
are not further analysed  

Wirbeltiere 

Volcanic ash Ash, volc In Upper Carboniferous to Permian and 
Tertiary formations of Northern Switzerland, 
lithified volcanic ash layers are present, 
identifiable on account of their mineralogy 

Vulkanische 
Asche 

Vugs Vug Diagenetic pores and cavities in limestones of 
mm- to several cm-scale and variable shape,
indicating solution in the vadose zone; growth
pores in stromatolites or coral reefs; degassing
pores in micritic limestones

Poren 





 A-1 NAGRA NAB 19-11 

  

Appendix A 

Appendix A1:  Lithological patterns for consolidated sedimentary rocks 
 



APPENDIX A1

NAB 19-11
Lithologic-Patterns for Consolidated Sedimentary 
Rocks in Northern Switzerland

February 2019Manual Lithology

4 Claystone  (Clst)

3 argillaceous Marl  (arg Mrl)

1 Limestone (Lst)

1 Dolostone (Dst)

2 calcareous Marl  (calc Mrl)

2 dolomitic Marl  (dol Mrl)

general calcareous
(calc)

dolomitic
(dol)

argilla-
ceous
(arg)

silty
(slt)

sandy
(sa)

5 very sandy Claystone  (vy sa Clst)

5 very silty Claystone  (vy slt Clst)

6 very argillaceous Sandstone (vy arg Sst)

6 very argillaceous Siltstone  (vy arg Sltst)

7 Sandstone  (Sst)

7 fine Sandstone  (f Sst)

7 coarse Sandstone  (crs Sst)

7 Siltstone  (Sltst)

8 very calcareous Sandstone  (vy calc Sst)

8 very calcareous Siltstone  (vy calc Sltst)

9 very sandy Limestone  (vy sa Lst)

9 very sandy Dolostone  (vy sa Dst)

9 very silty Limestone  (vy slt Lst)

9 very silty Dolostone  (vy slt Dst)

10 sandy Marl (sa Mrl)

10 silty Marl (slt Mrl)

8 very dolomitic Sandstone  (vy dol Sst)

8 very dolomitic Siltstone  (vy dol Sltst)

sa-arg slt-dolslt-calcsa-dolsa-calc dol-argcalc-argslt-arg

Conglomerate (Cgl)

Breccia (Brc)

Anhydrite (Anhd)

Gypsum (Gyp)

Halite (Hlt)
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NAB 19-11
Special Lithologic-Patterns and Colours for
Lithologies in Northern Switzerland

February 2019Manual Lithology

Anhydrite Nodule layers, 
"chicken-wire"-type (Anhd, ch-w)

oolithic Dolostone (oo Dst)

oncolithic Limestone
(onco Lst)

bioclastic Limestone
(biocl Lst)

bioclastic Limestone, dolomitic,
(biocl Lst, dol)

oolithic Limestone (oo Lst)

Special Carbonate Lithotypes

Pegmatite dyke (Pgm)

Lamprophyre dyke (Lamp)

Aplite dyke (Apl)

Gneiss (Metam), metamorphic
rocks in general

Granites (Gra), plutonic rocks
in general

Crystalline Lithotypes

bioclastic Limestone, limonitic
(biocl Lst, lmn)

bioclastic Limestone, sandy
(biocl Lst, sa)

bioclastic, sandy Marl
(biocl, sa Mrl) 

volcanic Ash (Ash, volc)

Coal (C)

Claystone, sandy, with Coal
streaks (Clst, sa, Cstr)

Bituminous shale (Sh, bit)

Iron oolite (Fe-Ool)

Special Sedimentary Lithotypes

Stratification

laminated (mm - bd)

thin bedded (cm - bd)

thick bedded (m - bd)

folded (fld)

medium bedded (dm - bd)

very calcareous / dolomitic
Sandstone / Siltstone
199 212 079

Ash
198 197 197

Coal
000 000 000

Claystone
169 148 091

very sandy / silty Claystone
214 185 096

Anhydrite
203 128 175

Colours of Lithologies with sRGB Values

sandy / silty Marl
210 159 090

Iron oolite
207 123 000

calcareous / dolomitic Marl
155 156 158

argillaceous Marl / Shale
202 186 156

very sandy / silty Limestone /
Dolostone
139 189 182

Dolostone 
030 206 238

Gypsum
227 185 212

Halite
235 121 128 

Limestone
000 180 255

very argillaceous Sandstone /
Siltstone
252 209 121

Sandstone
252 233 010

Crystalline Rocks
242 152 123

Siltstone
249 240 153
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NAB 19-11
Symbols for the Description of Rock and Soils 
in Northern Switzerland

February 2019Manual Lithology

bituminous (bit)

volcanic Ash layer (Ash lyr, volc)

Iron Oolite layer (Fe-Oo lyr)

Special Symbols

Coal lenses, Coal streaks (Cstr)

Gryphaea (Gryph)

Fossil general (Foss)

Foraminifers (Foram)

Echinoderms (Ech)

Crinoids (Crin)

Vertebrates (Vrtb)

Sponges, spicules (Spong)

Biodetritus (Biodet)

Brachiopods (Brac)

Bivalves (Biv)

Belemnites (Blm)

Gastropods (Gast)

Algal mats, stromatolithes
(Alg Mat)

Plant remains (Plt Rem)

Fish remains (Fish Rem)

Corals (Cor)

Algae (Alg)

Silicified wood (Wd, si)

Burrows (Bur)

Bioturbated (biotur)

Plant root tubes, rootlets (Plt Rt)

Ostracods (Ost)

Nautilids (Naut)

Bored surface (Srf, bor)
Fossils / Skeletal Particles

Lithoclast (Lcl)

Pellet, pelletoid (Pel)

Ooid (Oo)

Fe-ooid (Fe-Oo)

Oncoid (Onco) 

Non-Skeletal Particles

Ammonites (Amm)

Glauconite (Glc)

Limonite (Lmn)

Mica (Mic)

Pyrite (Pyr)

Accessory Minerals

Normal graded bedding (Bdg, grad)

Sedimentary dyke (Dyke, sed)

Mudcracks (Mdcrk)

Geopetal fabric (Geopt)

Collapse breccia (Brc, coll)

Pebble imbrication (Pbl-Imb)

Drop stones (Drpst)

Inverse graded bedding (Bdg, grad, inv)

Load casts (Load-Cs)

Stratigraphical gap (Strat gap)   

Slump, contorted bedding
(Slump / Bdg, cont)

overturned Beds (Bd, turn)

Convolute bedding (Bdg, conv)

Flame structure (Flame-S)

Irregular wavy bedding (Bdg, irr)

Flaser + lenticular bedding (Bdg, lent)

Gradational contact (Bdb, grd)

Ripples (Rpl)

Erosional suface (Bdb, eros)

Irregular contact (Bdb, irr)

Planar contact (Bdb, plan)

Sedimentary Structures

Stylolites (Styl)
Fenestral structure, Keystone
vugs, "Drusen" (Fnstr Stru / Por)

Pseudomorphosis (Psmorph)

Cristal ghosts, Vugs (Cry-Gho)

Fossil ghosts, Vugs (Foss-Gho)

vuggy, Vugs (vuggy / Vugs)

Foresets, crossbedding (X-Bdg)

fibrous Gypsum (Gyp, fibr)

Gypsum / Anhydrite Veins (Gyp Vn)

Karst, empty, partially and completely
filled with sediment (Kar)

Nodules, Concretions,
Veins and Joints

Siderite Concretion / Nodule
(Si-Conc, Nod)

Phosporite Concretion / Nodule
(P-Conc, Nod)

Chert Concretion / Nodule
(Ch-Conc, Nod)

Anhydrite Concretion / Nodule
(Anhd-Conc, Nod)

dolomitic Concretion / Nodule
(dol-Conc, Nod)

calcareous Concretion / Nodule
(calc-Conc, Nod)

Conglomerate layer, monomict
(Cgl lyr, monom)

Breccia layer, monomict
(Brc lyr, monom) 

Breccia layer, polymict
(Brc lyr, polym) 

Conglomerate layer, polymict
(Cgl lyr, polym)

Ooid ghosts, Vugs (Oo-Gho)
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Lithologic-Patterns for Unconsolidated Sedimentary 
Rocks / Soils in Northern Switzerland

February 2019Manual Lithology
100

Silt/Clay Gravel

Sand

10 90

20 80

30 70

40 60

50 50

60 40

70

1

2

30

80 20

90 10

100 0

0 100
90 80 70 60 50 40 30 20 15 10 0

grSi
grclSi
grsiCl
grCl

saSi
saclSi

grsiSa
grclSa

sagrSi
sagrCl

sasiGr
saclGr

siSa
clSa

Sa

CSa
MSa
FSa

grSa

saGr

sasiCl
saCl

Si
clSi
siCl
Cl

siGr
clGr

Gr

sagrsiS
sagrclS

grsaSi
grsaCl

grsasiS
grsaclS

saGr 
Gravel, sandy

GrSa 
Gravel/Sand

sasiGr - saclGr
Gravel, well sorted,
withsilt, sand and clay

siGr - sasiGr 
Gravel, poorly sorted,
with sand and silt

sasiGr 
Gravel, silty and
sandy, 
with cobbles

siGr - clGr 
Gravel, silty to clayey

Sa 
Sand, well sorted

FSa 
fine Sand

(si)Sa
Sand, slightly silty

(cl)Sa
Sand, slightly clayey

siSa
Sand, strongly silty

clSa
Sand, strongly clayey 

siclSa - clsiSa
Sand, silty / clayey

Si
Silt

siCl
Clay, silty

Cl
Clay

saSi
Silt, sandy

sisaCl - sasiCl
Clay, silty, sandy
Clay, sandy, silty

saCl
Clay, sandy

sagrSi - grsaSi
Silt, sandy, 
gravelly

grsiCl
Clay, gravelly, silty

grCl - grsaCl   
Clay, gravelly to
Clay, sandy, 
gravelly

clSi
Silt, clayey

saclSi - clsaSi
Silt, sandy, clayey
Silt, clayey, sandy

grSi, grclSi
Silt, gravelly to
Silt, gravelly and 
clayey

grSa  
Sand, with gravel

MSa 
middle Sand

sigrSa - grsiSa
Sand, silty, with gravel
Sand gravelly, with silt

clgrSa - grclSa
Sand, gravelly with clay
Sand, clayey, with gravel 

siclgrSa 
Sand, gravelly, with
silt and clay

CSa 
coarse Sand

siOr
Silt, organic

sasiOr
organic Silt,
sandy / with sand

sagrsiOr
organic Silt with
sand and gravel

siclOr
Silt and Clay,
organic

saclsiOr
organic Silt, clayey,
with sand

sagrsiclOr
organic Silt and Clay
with sand and gravel

clOr
Clay, organic

saclOr   
organic Clay
with sand

sagrclOr
organic Clay with
sand and gravel

Pt
Peat

saPt   
Peat, sandy

sagrPt  
Peat with
sand and gravel

Gr 
Gravel, well sorted

coGr 
Gravel, 
with cobbles

Main Component Gravel Main Components Silt and Clay

Organic Soils

Main Component Sand
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Flow-Chart for Unconsolidated Sedimentary 
Rocks / Soils in Northern Switzerland
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Was the soil
laid down by natural

processes?

NO

YES

Does the soil
comprise organic materials

and have organic
odour?

Is the
soil of low
density?

Do they weigh
more than the rest

of the soil?

Does the soil
stick together

when wet?

Are most particles
> 200 mm?

Describe secondary fractions according
to 4.3.3

Describe particle size grading
Describe particle shape

Describe structure according to 4.8
Describe colour according to 5.5
Describe density

Add other information and minor
constituents

Add geological origin according to 4.10

Are most particles
> 2 mm?

Does the soil
comprise natural

materials?

Describe
according

to 5.13

Describe
according

to 5.11

Describe as
for natural

soils

Describe
proportion,

condition and
type of soil

components

Does soil
display low plasticity,
dilatancy, silky touch,
disintegrate in water

and dry quickly?

Remove cobbles and boulders (> 63 mm)

VERY COARSE SOIL COARSE SOIL FINE SOIL VOLCANIC SOIL ORGANIC SOIL MADE GROUND

NATURAL SOILS

Describe secondary fractions according
to 4.3.3

Describe particle size grading
Describe particle shape

Describe structure according to 4.8
Describe colour according to 5.5
Describe density

Replace cobbles and boulders

Add other information and minor constituents

Add geological origin according to 4.10

Describe secondary fractions according
to 4.3.3

Describe plasticity according to 4.4

Describe organic content according to 4.5
Describe structure according to 4.8
Describe colour according to 5.5
Describe consistency according to 5.14

Replace cobbles and boulders

Add other information and minor constituents

Add geological origin according to 4.10

Describe secondary mineral soil 
fractions according to 4.3.3

Describe plasticity according to 4.4
Describe structure according to 4.8
Describe colour according to 5.5
Describe consistency according 
to 5.14

Add other information and 
minor constituents

Add geological origin 
according to 4.10

Distinguish between Fill
(controlled placement)

and reconstituted ground
(uncontrolled placement)

NO

NO YES

YES

YES

BOULDERS COBBLES GRAVEL SAND SILT CLAY

YES YESNO NO NO

YES NO

YES

YES

NO

NO
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Colour-Chart for the Description of Rocks and Soils 
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Abbreviations

Colours

beige

black

blue

brown

green

grey

ochre

olive
orange

pink

purple

red
translucent

violet

bge

blk

blu

brn

gn

gy

ocr

olv
orng

pk

pu

white

yellow

Modifying adjectives
dark

light

moderate, medium
pale ple

wh

yel

dk

lt

mod

red
transl

vio

pink pk Keuper, Bänkerjoch Fm.rosa5R 8/2 247 215 218

dark pink dk pk OSM, USM, Keuperdunkelrosa170 123 1175R 5/4

Keupergräulichrosa219 173 1705R 7/4 greyish pink (gy) pk

reddish orange (red) orng rötlichorange OSM, USM, Keuper212 141 11710R 6/6

5YR 8/1 228 212 205 blassrosa Malm, Schinznach Fm.pale pink ple pk

235 214 192 beige bge beige Malm, Schinznach Fm.10YR 8/2

reddish brown (red) brn Siderolithikum, Ironoolithe Ifen-
thal and Passwang Fm. (Dogger)rötlichbraun155 080 05810R 4/6

dark reddish
brown

dk (red)
brn

dunkelrötlich-
braun Keuper117 059 04810R 3/4

brown braun Dogger Limestonebrn144 098 0645YR 4/4

ochrebrown Siderolithikum, Ironoolithe Ifen-
thal and Passwang Fm. (Dogger)ockerbraunocr brn184 126 0675YR 5/6

light brown lt brn hellbraun Dogger Limestone, Schinznach Fm.196 153 1265YR 6/4

dark beige dk bge dunkelbeige Malm, Dogger, Schinznach Fm.216 179 13310YR 7/4

10YR 6/2 beige grey beigegrau Malm, Schinznach Fm.181 159 136 bge gy

dark greyish
brown

dunkel
graubraun

Dogger, Spatkalk
Hauptrogenstein120 097 07610YR 4/2 dk

(gy) brn

pale green blass grün USM138 162 15110G 6/2 ple gn

greyish green graugrün OMM111 136 1235G 5/2 (gy) gn

greyish blue
green graublaugrün OMM109 135 1305BG 5/2 (gy)

blu gn

174 186 163 OSM, USM, Keuper10GY 7/2 pale yellowish
green

ple
(ye) gn

blass gelblich-
grün

164 150 1645P 6/2 blassviolett OSM, USM, Keuperpale violet ple vio

118 096 1065RP 4/2 grauviolett Keupergrey violet gy vio

Abbr.Name
(english) Abbr.Name

(english)
Name

(german)Colour Munsell
Code sRGB Selected formations of Northern

Switzerland as examples 
Name

(german)Colour Munsell
Code sRGB Selected formations of Northern

Switzerland as examples 

weiss

sehr hellgrau

hellgrau

mittelhellgrau

mittelgrau

dunkelgrau

schwarz

light greenish
grey207 217 2075G 8/1 hellgrünlichgrau OSM, USM, Keuperlt (gn) gy

248 248 248

216 216 216

186 186 186

157 157 157

128 128 128

103 103 103

039 039 039

N9

N8

N7

N6

N5

N4

N2

Malm, Schinznach Fm.

OMM, Malm

OMM, Malm, e.g. Effingen Mb.

OMM, Malm, e.g. Effingen Mb.

Marl, Silt-, Sandstone of 
Dogger Fms., Lias, Keuper,
Schinznach Fm. and Opalinus Clay

Opalinus Clay

Claystone of Lias, Keuper

very light grey

white

medium light
grey

light grey

dark grey

black

medium grey

vy lt gy

wh

mod lt gy

lt gy

dk gy

blk

mod gy
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Lithostratigraphy Core-log for Field use

Strati-
graphic

Unit

Lithology

Remarks:

Sedimentary Structures,
Fossils & Components

Depth
along Hole

[m]

cl sl
t

f. m
.

c. pb
l.Nr. / Abbr. Pattern

Lst/Dst

Siliciclastics

Carbonates calc/dol Mrl
Mrl
arg Mrl
calc/dol Clst

1:50  (10 m)Date:Borehole: Depth Interval: Name & Company: Lithostratigraphy Log

1 
m

Samples /
Fotos

Primary
Lithotype

Post
Depositional

Features

Matrix,
Cement,
Porosity

Sediment
Structures

FossilsAccessory
Minerals

Components
(size, sorting,

roundess,
shape)

ColourSecondary
Lithotype

Comments
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5 
m

Lithostratigraphy Cutting-log for Field use

Strati-
graphic

Unit

Lithology

Remarks:

Depth
along Hole

[m]

Nr. / Abbr. Pattern

1:200  (40 m)Date:Borehole: Depth Interval: Name & Company: Lithostratigraphy Log

Samples /
Fotos

Primary
Lithotype

Matrix,
Cement,
Porosity

Break FossilsAccessory
Minerals

Components
(size and
sorting)

ColourSecondary
Lithotype

CommentsFossils &
Particles
Symbols

Cutting-Lithologies [%]

20 40 60 80
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