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INTRODUCTION

Welcome to lecture 10 of this course. Please note that although there may be many
differences in detail, similar principles of presentation given in this lecture apply to the
preparation of project reports, be it BSc, MSc, or PhD thesis, a report for an employer, or a
paper for publication in a geological journal. It is true that most experienced geologists will
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find the content in this lecture straight-forward and obvious, but to the undergraduates to
whom this lecture is addressed to, are inexperienced and it is important that you pay a great
deal of attention to its presentation.

It is my considered opinion that the preparation of presenting a quality research project report
require relevant skills, and this process should be regarded as part of the degree training, just
as much as a laboratory class. I suggest that you as a learner should have a continuous
instruction and supervision relating to research writing, although the final edition should be
entirely the work of you, as the student. Writing a project report will serve as an introduction
to future geological writing, whether it will be for company reports or papers for publication.
Methods can be learned in the first place by consulting published papers on topics similar to
that of the project report or thesis, but guidance from a supervisor is necessary.
We shall start this lecture by outlining some prequisite information that you need to know in
advance before we embark on the actual structure and details of report writing.
9.1 OBJECTIVES

Objectives
At the end of this lecture you should be able to:
(a). Asses the importance of meeting deadlines in submission of reports
(b). Evaluate relevant data for presentation in research reports.
(c). Describe the layout of an ideal geological report.
(d). Outline the proper referencing of rocks, minerals, fossils and authors in literature.
(e). Describe the preparation of a geological map and section.

9.2

DATE OF SUBMISSION

It is usually required that a project report or thesis be handed in by a specified date. In my
experience, perhaps one in five undergraduate reports is handed in late. This suggests
unreliability, and is bound to be reflected in a supervisor’s report to a potential employer.
You should be aware that company reports have deadlines which must be observed. As a
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potential employee in a reputable company, you should bear this requirement and strive to
meet the deadlines given by your supervisor.
9.3

LENGHT OF THE REPORT

It is a great temptation to believe that the worth of a project report or thesis is directly
proportional to its length. This is not so. It is far more difficult to write concisely and to
condense a great volume of information into a few pages so that no important details are
omitted. This is a skill which should be acquired, and it needs practice. As a generalization,
most published papers are short, rarely more than 10,000 words and often much less. An
undergraduate research report should abide by these principles, both in the written text and in
the numbers of the text figures and photographs presented. The latter should be carefully
selected to illustrate and clarify important features for which the written word is inadequate.

A published paper of, say 8000 words will rarely have more than 10 to 15 text figures and 4
or 5 photographs. It’s true that this limitation is usually at the insistence of an editor who has
to watch his budget carefully, but, to repeat the point, report writing or thesis writing is a
preparation for just this sort of publication. The place for numerous explanatory photographs
and diagrams is in field notes.

Give one important reason for (i) presenting a report within the stipulated
time and (ii) writing short and concise reports

9.4

ILLUSTATIONS

Text Figures and photographs are certainly important, and if properly selected and drawn will
illustrate the geology with greater clarity than most written accounts. There is an art in
constructing text figures and geological maps. Of course not all geologists are artists, but it is
easy to apply some common rules.

In the first place, a good report should always start with an introductory map showing the
location of the area or areas being described. Enlargement maps to show details of areas
critical to the understanding of the geology may be necessary (e.g. Fig. 9.1). It is also
important for a map to have a scale and a north point as in Fig. 9.1. The maps accompanying
most undergraduate and many MSc reports, use different colours for different geological
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Fig. 9.1 Map showing localities of measured sections, distribution of facies associations, and
palaeocurrents in a part of Gondwana basin around, Athgarh, Orissa, India. (after Mishra 2001).

Formations. The colouring is usually done badly. Since most published maps in journals are
unlikely to be in colour (because of cost), I suggest that research report maps should first be
drawn in black ink and then ornamented. Colour can always be added as a further
improvement for the “top” copy of the project report. However if this is done, it is advisable
to keep to pale shades; whatever is used in the map should be absolutely clear without
addition of colour. Please bear in mind that your report is partly regarded as training for
publication, and therefore it is a good idea for students to learn the requirements for maps that
will be acceptable to geological journals.
Broadly speaking, the kind of illustrations relevant for your report shall include the
following:


Small scale maps – mostly for locations, geographic features or generalized geologic
features of the area.



Photographs – remember a good photograph summarizes a good description.
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Drawings of thin sections of rock specimens and also of hand specimens.



Graphs and curves – particle size of grains in certain sediments.



Stereographic projections – to indicate statistical orientation of structures in a certain
area.



Geological section

List the common type of illustrations expected in a typical geological
report.

9.5

REFERENCE TO ROCKS, MINERALS, FOSSILS AND THE LITERATURE

There are numerous pitfalls to avoid when describing and identifying rocks, minerals, and
fossils. There are also internationally agreed conventions of reference, especially for fossils
and for citation of literature. It is important for undergraduates to be aware of these matters,
and to pay attention to them when writing project reports or thesis.

9.5.1 Rocks and Minerals
There may seem to be few problems in describing and identifying rocks and minerals.
Normally difficult and unusual specimens can be brought back from the field and examined
in more detail. Thin sections and microfossil preparations can be studied.

9.5.2 Fauna and Flora
The fauna and flora should be referred to in the internationally accepted style. Before specific
names are used it must be ascertained that all the diagnostic features relevant to that species
are preserved. Many specimens are not sufficiently well preserved to permit specific
identification. Once it is decided that specific names are justified they should be referred to
in the text in a standard way; for example, “....... the lower bands yield Gothograptus nassa
(Holm) and Pristograptus jaegeri Holland et al.”. The brackets indicate some change in
generic nomenclature subsequent to the first description of the species. The fossil names are
printed in italics in journals, but should be underlined in typewritten accounts.
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References to Literature

References are governed by internationally agreed rules, and abbreviations should conform to
those in an accepted list of serial publications (such as the World List of Scientific
Periodicals). If in doubt follow the style used in major geological journals (although not all
are identical in this respect). The reference lists in this course unit can be used as a guideline.
Please note that it is generally the case that only works referred to in the text of a paper (or
project report) should be listed in the references section. Articles referred to in the text should
appear as follows:



According to Sasamoto (1976) the dinosaur beds are 2 cm thick;



The dinosaur beds are 2 cm thick (Sasamoto 1976);



Or if one wishes to be precise (Sasamoto 1976, p.23).



Where there are more than two authors the citation should be (Sasamoto et al. 1976),
although all the authors should be referred to in the reference list at the end of the
project report or thesis.

9.6.

LAYOUT

The layout of the written report and the type of information in each section are most
important. Concerning the type of information to be given, it is necessary that “factual”
observation should be kept quite separate from interpretation and hypothesis. Reliable
observers can record valuable data which can be used by others at a later date, even though
their interpretation of it may be wrong. This is not possible if “fact” and interpretation are
intermingled.

Regardless of the nature of the project, the basic purposes of a report are a) to describe
accurately what has been observed; and b) to synthesize and explain geologic relationships
and events. The descriptive parts of the report should be complete and concise. Maps, graphs
and tables should be a part of this description section. The report should be organized and
started in the field or soon after the field season. However, it is essential to write the report or
its first draft in a place where there is a library, a laboratory or a drafting office. The main
divisions of the report should be set down first and then its subdivision and details filled in
outline forms as follows:
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9.6.1 FRONT MATERIAL OF THE REPORT
The front part of the material shall include;
i). A title page – title of the report, the author’s name, date, and the name of the organization,
if any, for which the work is done. The title should be short as possible but should state
clearly the nature or content of the report.
ii). A table of contents – this is prepared from the final manuscript when all section headings
have been decided upon. In many cases the lowest rank of headings may be omitted from the
table of contents if they are repetitive.
iii). A list of illustrations/plates – this gives page numbers where they do occur in the report
including all text figures and plates, including those folded separately at the back of the
report. Wherever possible, titles or captions of illustrations are shortened for the list.
iv). An abstract – the abstract is a very brief version of the report. It is all some readers will
ever see (or read) and should therefore be as informative and as brief as possible. Abstracts
are generally 150 – 600 words long, though much shorter ones may be adequate for some
papers. Three important suggestions to be adhered to when writing abstracts are:



Each sentence must be informative. Such statements as “The sedimentary rock units
are described, their fossils named, and their ages outlined” are superfluous because
the reader assumes the report will cover these things. Generally be specific and give
few useful words or data, for example “The sequence is 500 m of unnamed
Cretaceous shale, 200 m of sandstone (Eocene) and 400 m of lavas inter-layered with
a carbonate formation”.



Data should be presented in the same order as in the report or nearly so as possible.
Each major section of the report should be summarized in at least a sentence and if the
report is long, by a paragraph.

v). Acknowledgement - A brief acknowledgement of the assistance given during the
preparation of your report is necessary. This can take one or two paragraphs depending on the
amount of assistance given.

Summarise the key features that need to be included on the front material
of a geological report.
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INTRODUCTION

The introductory section should pertain directly to the main subject of the report. Climate,
vegetation, and land use can usually be described adequately in a few sentences.
Descriptions of geographic features e.g., rivers, hills etc can be kept concise and clear by
including a page-size map of the region of study.

9.6.2.1 Geographic Setting
Geographic setting of the study area should include a small index map and a brief comment
on accessibility, if not obvious from the maps. The physiograpy should include a statement
on the nature and distribution of principal geographic features e.g. hills, rivers etc and a brief
description of the vegetation, climate and land use.
9.6.2.2 Regional Geological Setting
This should include a statement on the regional geological setting of the surveyed area.
Briefly comment on the nature and distribution of rock system; any series of formations etc.
Give a brief description of the major structures in chronological order whenever possible.
This section provides an important framework for the detailed descriptions of the report. This
is a section that will require a thorough critical review of the literature.

9.6.2.3 Purpose of the project
Here you need to provide a brief statement on the reasons why you undertook the project.
This should be supported by a statement on objectives of the study.

9.6.2.4 Project methodology
In this sub-section you need to outline the study methods you used to achieve your objectives.

9.6.2.5 Previous Geological works
This section presents a chronological review of geologic work done in or near the study area.
However a critical evaluation of important contributions is generally preferred.
Outline the main content that should be included in the introductory
chapter and/ or section of a geologic report.

132

Lecture Series SGL 308: Introduction to Geological Mapping

Lecture 9

9.6.3 ROCK UNITS [GEOLOGY]
This is an important part of the report and it is recommended to give a summary introduction
to the general nature, thickness and grouping of the stratigraphic sequence of the study area.
It is in this section of the report that you provide systematic petrographic descriptions of the
rock units identified in the study area starting with the oldest. In this description we have:


General lithology – distribution, shape and thickness of unit.



Detailed description of lithology and mineralogy including lateral variations.



Definition of contacts if not included in lithology



Fossil, if any



Age and origin of the unit

9.6.4 STRUCTURES
This section must be organized with special care to describe both the individual features and
their inter-relationships. Data shown clearly on the geologic map need not be described at
length in the text. If the main map is too cluttered to show the geographic distribution of the
major structures clearly, a page-size structure map should be used in context with the
structure section. Some of the important structures that should broadly be included in the text
description include but not limited to:


Brief introductory description of trends and interrelations of principal structural
features.



Unconformities



Folds – presented in order of importance or age or both. This includes anticlines,
basins, synclines etc.



Faults and their relationships to folds and other structures



Joints



Structures formed in and around intrusive bodies such as veins, pegmatites, etc.

9.6.5 GEOLOGICAL HISTORY AND STRATIGRAPHY
Included in this section are the chronological interpretation of processes, structural events and
paleogeography. The use of lithologic unit terms (group, formation, member, bed, etc) and
time-stratigraphic unit terms (group, system, series, stage, zone, etc) must be applied
consistently according to accepted rules.
Stratigraphic data are generally presented in detailed columnar sections that may represent
either single measured sections or an average sequence for a given area or region. The formal
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units (formations, and so on) or the principle divisions should be blocked out first after
computing true thickness from the field notes or maps, then the lithologic details are added by
starting at the top and working down. An example of a generalized stratigraphic columnar
section from the Talchir formation, India is presented in Fig.9.2.

Fig.9.2. Generalized stratigraphic section of the Talchir formation of the southeastern part of the
Talchir formation, Orissa, India.

9.6.6

ECONOMIC GEOLOGY

The section on economic geology is concerned with earth materials that can be used for
economic and/or industrial purposes. These materials include precious and base metals,
nonmetallic minerals, construction-grade stone including building stone and aggregates,
petroleum minerals, coal, and ground water resources.

134

Lecture Series SGL 308: Introduction to Geological Mapping

Lecture 9

A description of the economic geology of a given area is of prime interest to investors, stock
analysts and other professions such as engineers, environmental scientists, and
conservationists because of the far-reaching impact that extractive industries have on society,
the economy, and the environment.
The specific categories of mineralization in an economic sense are:


Mineral occurrences or prospects of geological interest which may not necessarily be
of economic interest, and



Mineral resources - which include both the potentially economical and technically
feasible and those which are not.

9.6.7

DISCUSSION, CONCLUSIONS AND RECOMMENDATION

This is the section that you now have the opportunity to discuss your data, interpretation and
probable conclusions. It is also in this section that you draw your recommendations based on
your research data and observations.
Conclusions are difficult but important. However remember that this is what you leave the
reader with. You could summarise your main points. It may be better to try to tie the threads
of your research findings stressing your main observations or deductions. Provide a brief look
back at your findings and suggest areas for further exploration and examination.
Finally remember that a good conclusion places material in a different perspective, it saves a
good point until the end (but not a new argument) and it indicates areas for further study.

Briefly describe the salient features that should be included in the discussion
and conclusion section of a geological report.

9.6.8

REFERENCES

A list of references cited includes only the works referred to in the text of the report. This list
is placed at the end of the report, and the items are arranged in alphabetical order by authors’
names. The manuscript should be carefully checked to ensure that the spelling of authors'
names and dates are exactly the same in the text as in the reference list. Two or more works
by one author are listed in chronological order.

The basic information included in the reference entry for a book or journal is as follows:
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Author
Date of Publication
Title
Place of Publication

Journal -

Author
Date of Publication
Title of article, then the title of journal
Serial information
Volume number, issue number
Inclusive pages of article.

The rules for the reference list are illustrated by the examples that follow, and the order and
punctuation shown is that which has been standardized for most geological publications.
Edited book:Kisabeth, J.L., 1979. On calculating magnetic and vector potential field due to large-scale
magnetospheric current systems and induced currents in an infinitely conducting earth. In:
Olson, W. P. (Ed.), Quantitative Modelling Magnetospheric Processes. American
Geophysical Union.
Reports:Marov, M.Ya., Ioltukhovski, A.A., Kolesnichenko, A.V., Krasitsky, O.P., Shari, V.P., 1994.
On earth ozonosphere space monitoring by stars occultation. Keldysh Institute of Applied
Mathematics. Reprint No. 33, Moscow (in Russian).
Journal articles:Vijayakumar, G., Parameswaran, R., Rajan, R., 1998. Aerosols in the atmospheric boundary
layer and its association with surface wind speed at a coastal site. Journal of Atmospheric and
Solar-Terrestrial Physics 60 (16), 1531-1542.
Thesis:Olago, D., 2009. Groundwater geochemistry of the Kenya Rift. PhD thesis, University of
Nairobi, Nairobi, Kenya.
Write a 3 to 5 paged typed essay of geological nature citing material from an
edited book, reports, journal article, and thesis from a nearby library of your
choice. The essay should include author(s), illustrations, text figures, tables
and reference section.
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APPENDICES

This deals with the detailing of information that is relevant but which would detract from the
coherence of the text, or is too lengthy or detailed to include in the body of the report. Each
appendix should be numbered and referred to in the text of the report. The source of all data
included in the report should be written after the data: The originator/author; Date of
publication; Title of publication, Page numbers.

9.6.10 DETAILED GEOLOGIC MAPS AND SECTIONS

9.6.10.1 Preparation of the Geologic Map
The first step in preparing a detailed geologic map is to determine the limitations imposed by
methods of duplication or publishing. These limitations will apply mainly to the size (or
scale) and the use of colors. Because over-sized maps are difficult to use in the field as well
as at a table, maps and sections should be small as clarity allows.
After the methods of duplication are decided upon, rock contacts may have to be simplified
here and there, and closely spaced structure symbols averaged. However data must not be
removed or averaged just to make a map look even. Readers know that observations can be
more complete in some places than others, and they will appreciate a full record where it can
be given. When exceptional amounts of structural data have been plotted, as with several
foliations and fracture systems, it may be necessary to prepare an accessory structure map.

9.6.10.2 Composing the Legend and Layout
When the field map sheets are examined during the planning stage, a list should be made of
all rock units, structure symbols, and special culture symbols that will be shown in the legend
of the final map. These items should be penciled out in order and to scale on scratch paper.
The title, scale bars, north arrow, and other accessory items should also be penciled to scale.
The final cross-section should be selected at this time so that they can be drawn on the same
plate as the map (see Fig. 9.3).

137

Lecture Series SGL 308: Introduction to Geological Mapping

Lecture 9

Fig. 9.3 Possible layout for a detailed geologic map and sections

In summary, every map resulting from the fieldwork should contain the following
information:


A title including date and name of person(s) responsible for the geology and drafting.



A line scale; the representative fraction (R.F.) may be used in addition to the line
scale. Always it should be remembered that unlike the line scale, R.F. scales do not
apply after photographic enlargement or reduction.



A north arrow showing true north with the full arrow, magnetic north with a half
arrow and the angle of magnetic declination.



A legend must be included which depicts the following: Topography (if shown),
relief, water, culture (i.e. buildings, bridges, etc), lithology, structures, the contour
intervals etc.



Lines of section (if structure sections accompany the map). The lines of section must
be thin and labeled at each end, viz A-A’.



With few exceptions, lithology is not represented diagrammatically on maps.
Formations and mappable units must be coloured or distinguished by appropriate
mechanical patterns (e.g. see Fig. 9.4). A given colour or pattern cannot be used to
represent more than one kind of rock or rock unit.
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Symbols, strikes, and dips as well as abbreviations of formation names must be small.
The student must become acquainted with and use the system of standard letter
symbols for formation of known or approximately known age.

Fig. 9.4 (a). Location of Mitwaba area in Congo and
Africa. (b). Simplified geological map of Mitwaba
(Lepersonne, 1974)

9.6.10.3 Cross sections
Cross section (if included) should always be taken perpendicular to strike of important
geological features to be shown, but where the geology is complex parts of the sections may
depart from this ideal. If so or if the special purpose of the investigation requires a line of
section not perpendicular to strike (e.g. along a tunnel site), apparent dips and thickness
should be shown on the section. In such sections, the scale should be the same as the scale of
the map. Only rarely is the use of exaggerated vertical scale justified (e.g., where the section
is several kilometers long).

The final cross sections should be made after the map is inked because they must correspond
to it exactly. To make an accurate section it is necessary to use a sharp pencil and to key the
section paper precisely to the end ticks of the section lines on the map. Transparent cross139
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section paper is easier to use than opaque paper. Completion of the geologic features under
the profile line requires a careful analysis of the mapped features near the section line, for
many features will project into the line of section below the surface.

9.7 Summary

In this lecture you learned the importance of meeting deadlines in submission of your reports
and in writing precise and informative reports. You also learned the usage of various
illustrations and citation of author(s) from various types of print media such as edited books,
journal articles, reports, and thesis. The final important thing that you learned was about the
formal layout of a geological report as well as the salient features that need to be incorporated
in the preparation of a geologic map and cross-section.
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