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ABSTRACT

The Ridge Basin report is the culminating project in Sedimentology (Geology 102).

This guide describes the organization and contents of geologic reports, maps, and common illustrations, and was written to help you produce a report of the highest quality with the minimum of frustration and confusion. 

Writing effective reports is an essential skill required of all professional geoscientists.  Because geologic reports require a high level of precision and accuracy, they must be written with great care. Doing this requires that you strive to develop good time management, organization and writing skills, and pride in your work. 

Your Ridge Basin field report may not include every section and chapter discussed here; the contents must reflect the purpose and scope of your study. The organization and format used in this style guide resemble those of actual field reports and may be used as a model.
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INTRODUCTION

PURPOSE
The purpose of this paper is to assist you in preparing your geologic report.  The Ridge Basin Geological Report represents the first major paper required in the undergraduate Geology program. This guide is written in such a way so that it can be applied to other areas such as structural geology. The organization of most geologic reports is similar to the one presented here, but the details will differ depending upon the geology and the project's purpose.

FORMAT AND PRESENTATION
Type your report, 12-point size, and double-spaced on 8 1/2" x 11" paper.  Use only one side of a sheet; leave 1 1/2" margins on the left, and 1" margins top, right, and bottom.  

Spiral bind your report in a stiff vinyl with a transparent cover just like this volume.  Put plates in clear vinyl envelopes in the back bound along with the text; trim envelopes on the inside edge so that they do not extend beyond the cover.  

Security and Academic Honesty
You are expected to abide by the terms of academic honesty as explained in the CSUF catalog (see index for current page number or contact the Office of Student Affairs in the Joyal Administration Building).  In so doing, you are expressly forbidden to:

•  Observe or use any materials from previous student work. 

•  Observe any references or materials designated as "off limits" by the instructor.

•  Use data, work, or results including computer output from any other student in the class.

•  Plagiarize material--use published information that you do not cite.

Doing any of the above will be considered as cheating, and can result in an "F" in the course. The report and materials in it including maps, cross-sections, charts and tables must be your own!   But if you do you own work, you do not have to worry about this.  

In order to prevent deleterious loss, photocopy or print out an extra unbound copy of your entire field report (including figures) before turning it in, and retain this until the original report is returned to you.  Also, if you would rather that comments not be written on your original report, you may submit a separate photocopy along with your original.  The copy does not have to be bound.

WRITING THE REPORT
Writing a geologic report is always challenging but it becomes easier with experience. The challenge is not merely to write so that you will be understood, but to write so that you cannot be misunderstood.  

As the author, your objective is to clearly convey a vivid picture of the geology you studied; the reader's objective is to expend the minimum time reading it.  Whether either of you succeeds depends largely on the way you organize and write your report.  Use discretion in describing and interpreting the geology, and in placing proper emphasis on significant aspects of the problem.  Before you begin writing, make a complete outline, laying out the exact order that you will present each subject.

Writing the first draft is the most difficult step of all.  Strive to be as brief as possible without sacrificing clarity and important detail.  Write in an active, direct style in the third person, with descriptions in the present tense.  While you are composing, do not attempt to correct grammar, spelling or sentence structure: just concentrate on the content.  Print out the draft, double spaced, and lay it aside for at least an entire day.  Work on figures or plates if you must, or go to a movie. 

Once your mind is refreshed, edit the draft with these goals in mind:

  •
Eliminate excess verbiage (deadwood); pay particular attention to superfluous prepositional phrases and passive voice.  

  •
Increase the amount of pertinent descriptive or interpretive material.

  •
Smooth out the language.  Each phrase, clause, sentence, and paragraph should follow a logical sequence.  Study the examples in Appendix C; notice how easily they read, principally because the single, expressive sentences flow logically, from topic-to-topic.

  •
The last step is to correct your grammar, style, punctuation, spelling, and sentence 
structure.  Refer constantly to a dictionary, a thesaurus, and a handbook of English usage especially Suggestions to Authors of Papers Submitted for Publication by the United States Geological Survey (1993).   This volume can answer many of your questions regarding style.

FIGURES AND PLATES

Figures and plates are important elements of the report and must be carefully executed.  Diagrams, maps, stereoplots, columnar sections and photographs included in the body of the report having captions on the same page are called "Figures."  Drawings, photographs, maps, and cross-sections on separate pages at the end of the report (usually in pockets), are "Plates". Every figure must include a figure number and caption that completely describes or explains the figure and the interpretation.

Figures have 1-inch margins on top, bottom, and right sides, and 1.5 inch on the left; oversized figures may be placed on 11 x 17-inch paper, and accordion folded.   All text must be clear and legible; linework is clean and of uniform width. Pasted or taped-on additions are not acceptible.  Original illust​rations should be computer drafted or drawn in ink because pencil will not photocopy well.

Place figures on the page following their first reference (e.g. If you first refer to the location map on page 3, the map goes on page 4).  

Referencing figures

Reference figures and in the body of the text properly.  Never refer to figures by “See Figure 1”, or “Please refer to Figure 1”, or by any other manner except:  

A)
As text: “Figure 1 shows the field area in relation to the nearby Sneeka Peak and the Caravan Mountains.” or, “The location of major mountain ranges adjacent to the field area is shown in Figure 1.”  In these forms, the whole word “Figure” is used; note capitalization.

B) As parenthetical references:  “The field area lies between Sneeka Peak and the 
Caravan Mountains (Fig. 1).”  If you use this form, the citation always use the 
abbreviation “Fig.” with a capital “F”, and place the citation at the end of the 
sentence.  

ORGANIZATION AND CONTENT OF THE REPORT
This section describes what information is included within the typical sections of a report.  Each section bears its own heading.  The purpose of the project determines what sections the report should contain, and the emphasis to be placed on each.  During the writing, keep the purpose in mind so you do not get "side-tracked ".  Organize the sections and sub-sections of the report using this format:

MAJOR HEADING*

(Begin each major heading on a separate page.)
FIRST-ORDER SUBHEADING

Second-Order Subheading

Third-Order Subheading

• Fourth-Order Subheading


Fifth-order subheading

Example major headings would be Abstract, Contents, Introduction, Lithology, Structure, Geologic History. Never use the subheading as a substitute subject of the first sentence (see Pitfalls #10- Appx. A).
The organization and content under each heading are described below. The placement and organization of the following sections represents those of a geological report, except that the major headings (in bold, centered) would begin a major heading on a new page. 

NOTE: Checklists for various sections are included in Appendix A. 

TITLE PAGE
The title page contains the following information arranged as indicated.  It is visible through the transparent report cover.   The report title must be complete, and include the objective of the report (e.g. Stratigraphy and Structure......, Seismic Assessment of........), as well as the complete location including county and state, spelled out. 

	[image: image1.wmf][image: image7.bmp][image: image8..pict][image: image9..pict] EMBED Word.Picture.8  
[image: image10.bmp]
	Title (in caps), centered about 1/3 down from top.

Author.                                                                                                

Course for which paper was required.

California State University, Fresno (Spelled out)

Date paper was completed.               


ABSTRACT


The abstract is a brief but thorough summary at the beginning of your report that includes the most significant elements from each subsection: purpose, location, regional geology, lithology, structure, and the results (conclusions) of your investigation. Commonly, the abstract is the only part of a report that is read, so it must be well written and concise--but be sure that it contains all the important information.  Reference citations are generally not made in the abstract.

The abstract should contain between 240 and 260 words, about one full, double-spaced page. Never exceed two pages.  The most common error students make in their abstracts is leaving out pertinent material--especially the purpose or conclusions (Appendix A: two examples of abstracts).

See Checklist for Abstracts (Appx. B)

CONTENTS
List each heading and subheading of your report in their proper format, and place the page numbers on the right.  Roman pagination starts with Abstract and continues through the Table of Contents.  Arabic pagination starts with the Introduction.  

Figures and plates are listed under a separate List of Illustrations wherein each figure, diagram, photograph, map, is described and listed in order.  Tables are in a separate List of Tables; appendices are listed last and individually.

List of Illustrations

List figures first, then plates in their order of appearance.  Each item in the List must include enough of the caption so as to clearly identify what it portrays; do not merely state “Figure 1.”

List of Tables

The list of tables includes the full caption of each table (numbered 1-n) and its page. 

Appendices

List each Appendix An order of reference within the text, e.g.  Appendix A - Stereoplots of poles to bedding, Dogbreath Peak Formation.  Appendices have their own page numbers (A-1, A-2).

INTRODUCTION 

The Introduction is brief, and "sets the stage" for the investigation.  Do not "pad" a report by including extraneous detail in the Introduction.  Arrange the topics you wish to discuss within the Introduction in a logical order, using subheadings.  Most topics treated on the outline below should be included in your report, but often a short paragraph on each is sufficient.

Purpose and Scope  

The purpose is described in a sentence or two to convey why the project was undertaken (e.g. stratigraphic study of Tertiary marine rocks, a water-supply investigation, a study of the petroleum possibilities).  Do not state the scholastic goals of the field trip (to learn how to measure a stratigraphic section; to learn how the measure and interpret structural data).  “Scope” limits the geographic or topical extent of your investigation.  Use it to clarify what you are not going to include.

Location and Access  

Locate the area for your reader by means of a brief paragraph or two and a good location map (usually Fig. 1).  Include in the text Tier and Range, quadrangle name, county, state, and area (square km) mapped.  Briefly describe how to get to the field area.

Location Map

The location map is a clear and simple diagram showing access to field area (Fig. 1).  All roads and place names used must be clearly labeled.  Unedited photocopies of highway maps are not acceptable for use as index maps.  Be sure the study area is clearly noted. The caption must be complete and include the county and state.

See Checklist for Location Maps (Appx. B)



Climate, Vegetation and Physiography  

Describe geographical features such as drainage, elevation, relief, topography, and major mountains nearby which bear upon an understanding of the geology.  All named topographic features must be included on the location map.  Rainfall, climate, and 

temperature should be described, giving actual figures where possible. Discuss the vegetation only if it relates to the geology.

Previous Work  --See “References” section for citation format.

Describe earlier geological works in the area by other geologists.  Treat the previous works in chronological order, giving precise bibliographic references in the text (Appendix B).  Do not write this as a history of study i.e., "In 1949 Tom Jones and Sheryl Crow wrote a paper describing....", and do not cite the title.  Merely state who did what using the past tense throughout. 

regional geology

Describe the lithology and structure of the region as it applies to the purpose of the project.  Include only large-scale features, and mention orogenic events by name and age.  All events or regional features that you use in the Conclusions or Geologic History sections must be introduced here.  This section contains abundant references to the literature.  A region-scale map may be useful; be sure to include all the elements of the location map and cite its source.

Method

Include such topics as: length of time spent in field; quadrangle name, scale (including enlargement), and source of base map; and air photo information including complete reference to source, project, flightline and frames (e.g. “GS-BYNV 1982  72-11 through 72-16”) with scale.  Note any specialized field techniques employed (such as geophysics) or post-field, analytical techniques used such as geochemistry or computer analyses of structures, but do not refer to standard geological techniques such as “measuring strike and dip”, “plotting attitudes on the map”, or “writing field notes”.

AcknowledgEments

Mention by name individuals or organizations that helped you during the study, but restrain the lavishness of your appreciation.  Always acknowledge financial support, no matter how small.

Rather than stating: "I'd like to thank my field partner Billy Joe……." just do it directly: "I thank my field partner Billy Joe for sacrificing himself to the grizzly bear so that I could finish my mapping."
LITHOLOGY
If only sedimentary rocks are present, the section may be entitled "Stratigraphy" (Example III below).

General Statement 

The general statement is an introductory paragraph or two that orients the reader by briefly describing the kinds of rock in the field area.  Be general but precise, for example:

"Rocks of the Dog Breath Peak area are mainly Paleozoic carbonate and clastic strata of the Cordilleran miogeocline.  These are intruded by Mesozoic tonalite plutons, and unconformably overlain by Tertiary andesite tuffs".  Commonly, reference is made here to the columnar section or geologic column.

COLUMNAR SECTION

A columnar section or geologic column is normally placed behind the first page of the Lithology section.  The columnar section shows the undeformed stratigraphic sequence; a geologic column includes deformation, such as tilted Paleozoic beds beneath a Tertiary unconformity.  Sometimes however, a brief table outlining the formation names, ages, thickness, and statement on lithology of each formation or member is included in lieu of a stratigraphic section, especially when the emphasis is upon stratigraphy and columnar sections may accompany detailed description in the remainder of the report. 

  See Checklist for Geologic Column (Appx B) 

Descriptive Material
The organization of the unit descriptions will depend on the purpose of the report and the type of geology. In many reports, the lithology section is subdivided based on the age (system, series, stage); in others, it is subdivided solely on rock type.  Regardless, always describe oldest rocks first under separate headings and subheadings.  Do not forget to include the Alluvium!  A typical sequence of paragraphs is: 

Dogbreath Peak Formation (Tdb)


Introductory paragraph including overall rock types, thickness. Be sure that thickness noted here is consistent with that shown on the geologic column and cross-sections, and stated on the map explanation!! State where in the field area the rocks are exposed, and what type of topographic features they form, such as ridges or slopes.

Lithology
Start with a summary statement, especially if several members are present and then describe the largest or most conspicuous features, progressing into the minor features.  Include:


• Subdivisions or minor units; i.e., members tongues.


• Color--fresh and weathered.


• Field relations, such as tongue, lens, bed.


• Bedding and sedimentary structures, such as massive, laminated, scoured.


• Shape of particles or constituents; i.e., rounded sub angular.
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Figure 2.  Geologic column of the Dogbreath Peak study area, Mudflap County, California (Modified from Dibblee, 1968).


• Degree of sorting.


• Mineralogy  or petrology of constituents.


• Character of cement.


• Minor features; i.e., gypsum seams, chert nodules.


• How the unit can be distinguished from others in the area.


• Contacts: relations to rock units above and below: gradational, sharp, brecciated.


• Age and Correlation. Fossils can be discussed or described in this section.


• Origin and/or environment of deposition.

For Igneous or Metamorphic Rock Units
Igneous and metamorphic rocks units use similar headings or subjects, although the manner of treatment of each is usually quite different.  Such as:

• Name, and derivation of name of rock unit.  Some igneous and metamorphic rock units are given Formation names, such as the Pelona Schist or Taft Granite, although this is not a universal practice.  Many are simply referred to by lithology: biotite schist or granite. 

• Areal distribution, topographic expression.

• Thickness and shape of the body.

• Petrology, and petrography if thin sections were used.  Include mineralogy, texture, 
structures.  Describe the variations of the rock. Style of weathering

• Relation to adjacent rock units, contacts.

• Origin, age and correlation.

EXAMPLE LITHOLOGIC OUTLINES
	Example I.


Sedimentary Rocks


     General  Statement

     Cambrian System


Prospect Mountain Quartzite


Cabin Shale

     Ordovician System


Chokecherry Dolomite

     Tertiary System 




Eocene Series




White Cliff Formation


Pliocene (?) Series



Skunk Gully Formation

Plutonic Rocks

     General Statement




Quartz Monzonite


Porphyry Dikes


Age and Correlation

Volcanic Rocks 

     Distribution


    Petrography



Biotite and Hornblende Andesite


Pyroclastic Rocks

     Age of the younger Volcanic Rocks
	Example II.
General Statement

Cardigan Gneiss

     Distribution and Topographic Expression

     Relations to other formations

     Petrography

     Chemistry

     Origin and History

     Age and Correlation

Locomotive Fanglomerate

     Distribution and Topographic Expression

     Stratigraphy


     Origin and History

     Age and Correlation

     Source

Alluvium




Note: Field terms such as “volcanics”, “carbonates”, “plutonics” are not appropriate in the text--they may only be used as adjectives (e.g. “volcanic rocks”).  The term “sediments” may only be used if the material is unconsolidated sediment.  And never refer to a unit as a “slope former”; but rather, state that “it forms slopes” (Appx. A, Problems # 15).

STRUCTURE
The structure section contains descriptions of structures followed by their local, genetic inter​pretations.  Regional, and plate tectonic implications are discussed in the Conclusions or Geologic History, rather than here.

General Statement
Include a brief description of what types of structures exist in the area, relative ages, and any overall pattern.  Mention general orientations, and whether the structures are large or small scale.  For example:  “The structure consists of a major, north-trending anticline that is cut by several south-dipping normal faults.  Numerous galena-mineralized fractures cut both the fold and faults, and appear to be randomly oriented. ”

STRUCTURAL ILLUSTRATIONS

Tectonic Maps

Tectonic maps, drawn as 8.5 x 11 in. sketch maps, eliminate much monotonous text, and help orient the reader without having to refer to the large geological map (Fig. 3).  

See Checklist for Tectonic Maps (Appx. B)

Stereoplots or Equal Area Plots
Structural diagrams such as contoured area plots are often included so that description can be made more lucid. This is especially true in complicated areas where, for example, you wish to draw attention to the relations between faults, veins and dipping beds.  

Contoured plots are referred to as “Equal area plots”, as are any calculations done on a Schmidt net; those done on Wulf nets are “stereoplots”.  Stereo and equal area plots must include: North, the perimeter circle, n=# points, clearly labeled lines and points (pi poles, beta surfaces). The caption must clearly interpret the pattern including all pertinent numerical values (e.g. "Contoured area plot of poles to bedding, Aztec Sandstone.  Girdle pattern indicates folds plunge 38 degrees N, are upright and tight"). Captions that lack a full interpretation are unacceptable.

Fleuty Diagrams

Plot the plunge of hinge lines vs. dip of the axial surfaces of the folds using different symbols for different populations (such as triangles for F-1 folds).   Be sure to include a key describing the symbols.
Block Diagrams

A schematic, block diagram may make structural relations clear, where no amount of descriptive material could do so.  Be sure the diagram is oriented relative to north.


Figure 3. Tectonic map of the southern Dogbreath Peak area, Mudflap County, California.
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	Figure 4A. Contoured equal-area plot of minor fold axes. Mean line indicated as white point; trend and plunge=261/40. Point maximum indicates single deformation.

Figure 4B. Pi plot of poles to bedding, Sidewinder Wash area. Girdle pattern indicates cylindrical fold.  pole trend and plunge = 166/42. See text for explanation.
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	Figure 4C. Scatter plot of slickenlines on minor normal faults, northeastern domain. Pattern indicates predominant transport direction toward the south and southeast.


Figure 4. Examples of interpreted stereoplots.

Descriptions of Structural Elements
For most reports it is not necessary to describe each fault or fold separately.  Instead, group them together according to their structural relations and describe them under appropriate headings (e.g. normal faults).  In multiply deformed areas, you might want to describe structures in order of age (Mesozoic thrusts, Tertiary normal faults), of by the structural domain.  

Note that in descriptions, "faulting" and "folding" are participle forms of verbs, and cannot be used in place of the nouns "fault" and "fold".  You do not see "folding" in the field area: you see "folds" (Appx. A. Problem #6).
Folds

A full description of folds includes the following:

• General statement- number, location, sets, general size.

• What is folded: (bedding, cleavage etc.)


• Fold shape in profile: chevron, elliptical, cuspate, box, circular, teardrop.


• Fold form (Huddleston).


• Attitudes of limbs, axial surface, hingeline.  May refer to adjectives describing attitudes based on Fleuty diagram. Fleuty diagram plot.


• Apical angle


• Size: wavelength or width; height (from inflection point to crest)


• Symmetry: S, Z, or M


• Ramsay's, Donath/Parker’s classification; Fold style: similar or parallel; 


• Related features/ field relationships: lineations, boudinage, fractures (attitudes, relationships), relative age, spatial/geometric relationship to other features


• Interpretations based on field relationships: absolute age, P/T conditions material properties, strain rate, shortening direction, origin-local and regional.

Refer to structural figures (area plots, beta analyses) when describing the folds.  Remember, beta analyses generate the beta point and beta bisector which are the geometric approximations of the fold axes and axial surfaces.

Faults 

Important regional faults should be given names.  Others may re referred to merely by type and attitude (e.g. West-dipping Normal Faults).  Include:


• General statement


• Evidence for (offset units, truncated trends etc.)


• Dimensions: length, width


• Attitude- refer to scatter plots 


• Physical characteristics: breccia, gouge, alteration/mineralization, single break or anastomosing zone; topographic expression; microgeomorphic features.


• Relative age (cite evidence)

• Displacement: units involved; slip or separation determinations (or a range of possible values) including type of kinematic indicators used.  Do not confuse slip with  separation!!  Refer to stereoplots.


• Interpretation- absolute age (evidenced); shortening direction; contractile vs. 


extensional; tectonic origin; relation to other structures.

Joints

• General statement - description and number of sets based on attitude, style


• Dimensions: width, length, openness


• Characteristics: planar or arcuate, alteration, roughness, weathering, alteration


• Relation to other structures (gash fractures, keystone jointing)


• Interpretation - local and regional

Other structures
Describe structures such as cleavage, lineations based on their significance to the project's purpose. Include the temporal and geometric relationship to other structures.
STRUCTURAL Summary 

Explain the local origins of the structures you described, but do not relate them to the regional or plate tectonic "Big Picture"-- that is done in the Geologic History or Conclusions section.  For example, you could state: "The northwest-dipping and northeast-dipping normal faults are probably conjugate, caused by east-directed extension during Pliocene time." but not: The normal faults are probably due to Basin-and-Range extension caused by release of confining pressure during the Pliocene as the convergent plate boundary changed to transform faulting…..". 

Be sure all structural relations and values are consistent with those shown on your cross-sections and stereoplots!

GEOMORPHOLOGY
If the purpose of the report justifies this section, devise an appropriate outline.  Some of the topics you may wish to consider are:

General Features:

A summary paragraph will serve to orient the reader and to focus attention on the principal geomorphic features of the area.  In some areas it may be desirable to include a geomorphic map to show erosion surfaces, old stream courses, or landslides.  Be sure all are interpreted to the fullest.

Denudation processes or slope failures:

Pay special attention to the relative importance and cumulative effect of such processes as chemical weathering, mechanical weathering, mass wasting, landslides, erosion, degradation and aggregation.  Discuss each one in detail only if it will contribute to the reader's understanding.

State of geomorphic cycle:

Discuss the present stage as well as evidence of former erosion surfaces.  Here you may discuss the significance of topics such as extensive flat areas in uplands, high-level gravels, terraces, old stream profiles, beveled structures, degree of structural control, stream piracy.

Special problems:

Particular problems such as the origin of sediments, the regional correlation of erosional surfaces, or the relationship of geomorphic features to sea level changes.

ECONOMIC GEOLOGY
In this section, describe the geology of the mines, quarries, or oil fields, If there are economic recommendations to make, do so here.

GEOLOGIC HISTORY (OR CONCLUSION)
The Geologic History or Conclusion section summarizes the geologic history of the local area in relation to the regional geology or the purpose as stated in the Introduction.  Discuss the geologic evolution of the area in chronological order beginning with formation (deposition) of the oldest unit. Do not forget the alluvium! Here you may discuss "folding" or "faulting" (Problem #6) because they are events rather than structures.  

Refer to material presented in preceding sections to build your interpretation, but do not go into the details of what you already discussed, repeat descriptions previously reported, or introduce any new data.  The most common blunder students make here is that they fail to fully connect the local study to the "big picture" as described in the Regional Geology section, or they do not adequately use the literature references.  Remember, this section is the conclusion so it must do just that.  It is the most important section in the report so must be given the fullest attention.

In some areas, the geologic history section may be helped by including a table such as:


Age     Sedimentation     Tectonism     Igneous Activity     Result     Area Affected
problems and recommendations for future work

The Problems and Recommendations section is commonly written last, but is by no means is less important. If this section is poorly constructed, it demonstrates that you do not truly understand the field area.

Write each problem and your suggested solution as a separate paragraph beneath its own subheading.  For instance, you might suggest petrography to identify a problematic tuff unit, or seismic refraction profiling to locate the depth to bedrock (include the number of lines and where they should go).  Do not merely state "More work is needed"; you must demonstrate this first.


Clearly describe each outstanding geological problem (age of faulting, stratigraphic identity); explain how the problem relates to the project’s purpose (what will be gained by its resolution); and describe specifically and in detail what can be done to resolve it.  Do not include interesting but irrelevant problems. 

REFERENCES

At the end of every report is a list of references in USGS or GSA format.  All references cited in the report must be included here; all references included here must be cited in the report. Single space within a citation, but double space between them.  Write out, rather than abbreviating the sources e.g. “American Association of Petroleum Geologists Bulletin” not  “A.A.P.G. Bull.”.

Citations Within the Text

There are only two acceptable ways to cite references within the body of the text:

1) Within the sentence proper: “Smith and Wesson (1996) stated that ........” or,

2) At the end of a sentence:  ........all the faults are normal in style (Smith and Wesson,      1996).”

In the former 1), the date is by itself in the parentheses; in the latter 2), the entire citation is in parentheses.  If more than two authors are involved, use “Smith and others” and the appropriate form from above.  The author’s first name or initial is never used in citations within the text!!  Heed especially in the “Previous Works” section.

Example Reference Citations: 

The underlined types of sources below are examples of various reference citation forms. Do not include them in the reference section of your report!


Abstract:

Crews, S.G., and Angevine, C.L., 1989, Modeling Syntectonic sediment supply and subsidence adjacent to active thrust belts: Geological Society of America Abstracts with Programs, v. 20, p. A179.

Book:

Suppe, J., 1985, Principles of structural geology, Englewood Cliffs, New Jersey, Prentice-Hall, 537 p.

Conference Proceedings:
DeCelles, P.G., Cole, R.B., Gray, M.B., Pequera, N., Pivinek, D., and Ridgeway, K.D., 1993, Paleocene-Eocene synorogenic sedimentation, northwest Wyoming, U.S.A.: International Conference on Fluvial Sedimentology, 4th, Barcelona, Spain, Programme and Abstracts, p.117.

Compilation Volume:

Anadon, P., Cabrera, L., Colombo, F., and Riba, O., 1986, Syntectonic intraformational unconformities in alluvial fan deposits, eastern Ebro basin margins (NE Spain), in   Allen, P.A., and Homewood, T., eds., Foreland basins: International Association of Sedimentologists Special Publication 8, p. 259-271.

Field Guide:

Bonini, W.E., and Kinnard, R., 1993, Gravity anomalies along the Beartooth front, Montana: Evidence for a low-angle thrust: Wyoming Geological Association Association, Annual Field Conference, 34th, Guidebook, p. 89-94.

Government Publication:

Bull, W.B., 1964, Alluvial fans and near-surface subsidence in western Fresno County, California: U.S. Geological Survey Professional Paper 437-A, 70 p.

Map:

Love, J.D., 1985, Geological map of Wyoming: Wyoming Geological Survey, scale 1:500,000.

Pierce, W.G., 1965a, Geologic map of the Deep Lake quadrangle, Park County, Wyoming: U.S. Geological Survey Map I-345, scale 1:62,500.

--Same author, but different year:


           1965b, Geologic map of the Clark quadrangle, Park County, Wyoming: U.S. Geological Survey Map I-347, scale 1:62,500. 

--Multiple authors even though the first is the same as above (name repeated):

Pierce, W.G., and Nelson, W.H., 1971, Geologic map of a portion of Beartooth Butte: U.S. Geological Survey Map MF-1615, scale 1:24,000.
Journals:

Armstrong, F. C., and Oriel, S.S., 1965, Tectonic development of the Idaho-Wyoming thrust belt: American Association of Petroleum Geologists Bulletin, v. 49, p. 1847-1886.

Berg, R. P., 1962, Mountain flank thrusting in the Rocky Mountain foreland, Wyoming and Colorado: Geological Association of America Bulletin, v. 46, p. 2019-2032.
--With same author but different year of publication:




, 1972, Geomorphic evidence for late Wisconsin and Holocene tectonic deformation: Geological Survey of America Bulletin, v. 83, p. 2073-2082.
--In Press:
DeCelles,  P.G.,  Cole, R.B., Gray, M.B., Pequera, N., Pivinek, D., and Ridgeway, K.D., 1994, Controls on orogenic, alluvial fan architecture, Beartooth Conglomerate (Paleocene), Wyoming and Montana: Sedimentology (in press).

Thesis:

Flueckinger, L, A., 1980, Stratigraphy, petrology and origin of Tertiary sediments off the front of the Beartooth Mountains, Montana and Wyoming [Ph.D. thesis]: University Park, Pennsylvania, Pennsylvania State University, 249 p.

Overton, S. W., 2004, Engineering geology, fluvial geomorphology, and geology of La Honda Creek, San Mateo County, California [MS thesis]: Fresno, Califormia, California State University, 142 p.

Web site:
Johnson, T.L., 1999, Structural geology shareware: www.geologyweb/cornell/geo/edu. Be sure to include the complete organization name if pertinent.

PLATES
The most common plates are the geologic map and cross-sections, although sometimes, large geologic columns or correlation diagrams are included.  

See Checklist for Geologic Maps and Cross-sections (Appx. B)
MAPS

The geologic map is the heart of any report. It represents the essential data from which all the descriptions and interpretations are derived. Be sure that the information in the text is consistent with the relationships and/or explanation on the map!

CROSS SECTIONS

Cross sections  are an important part of the report and should be executed with great care (Fig. 5). Cross sections may be either attached to the map (Plate 1), or included as a separate sheet (Plate 2).  If the latter, place them in their own, separate sleeve.
PLACEMENT

Accordion fold the geologic map and cross-sections to form a rectangle 7.5 x 10 in. so that their title blocks show.  If you fold the plates larger than this, they will not fit into the sleeve. 

Cut a transparent vinyl binder sleeve to 8 1/2 x 11" by removing the perforated (left) side. Be sure the "open" end it up!  Bind the sleeve in to the back of your report—be sure the sleeves do net extend beyond the covers. Place the plates into the sleeves after they are bound or else you risk binding the map to the report.
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Figure 5. Elements of cross sections. 

APPENDICES

APPENDIX A:

PROBLEMS COMMONLY ENCOUNTERED IN STUDENT FIELD  REPORTS

(Referred to as “P#” in your report draft.)

Lithologic:

1) The names of formal formations are capitalized i.e.  Zabriskie Quartzite or Johnnie Formation. Members, if in the type section, are also capitalized.   In the case of "home-made", informal members (member 4 of the Wood Canyon Formation) the word "member" is not capitalized. 

2) Use the proper terminology for stratigraphic units.  It is never permissible to refer to a forma​tion by its name only : "the Carrara", or to shorten the name and member as in "lower Zabriskie", or "middle Wood Canyon", or to mix the sequence "middle Wood Canyon member".  It is acceptable to abbreviate Fm. and Mbr., but always use the full ter​minology: “the Carrara Fm.”, “the lower member of the Zabriskie Quartzite”, or “the middle mbr. of the Wood Canyon Fm.”.  If the lithotype is included in the name, do not also include the term “Formation” (e.g. “Prospect Mountain Quartzite” not “Prospect Mountain Quartzite Formation”).



3) "Strata" and "data" are plural; "stratum" and "datum" are singular.  "The data are....."  "The stratum is......".



4) "Consists of" or "is composed of" can commonly be eliminated.  Not "the Stirling Formation is com​posed of ....... but, "the Stirling Formation is ...".  Also, eliminate the article "a" in lithologic descriptions as in "the Stirling Fm. is a fine-grained quartzite".  


5) Use a consistent sequence of descriptors when writing lithologic descriptions.  It's boring, but easy to read.  Also, if a rock is quartz monzonite,  do not call it "granite".  Field terms such as “volcanics”, “carbonates”, “plutonics”, and "slope-former” are never used.  “Sediments” is only used if the material is actually unconsolidated sediment.


Structural:

6) "Faulting" and "folding" are verbs, not nouns.  You cannot "see" folding or faulting, but you do see folds or faults (but you would rarely say that, right? See below).

7) Faults strike; they do not "trend" unless you are referring to a regional pattern or the trace, rather than to the orientation of an individual fault.  A fault trace is exposed only at the surface; it "trends", rather than "strikes", because it is the line formed by the intersection of the fault plane and the topographic surface.  The trace is not the same as the fault plane, nor does it contain kine​matic indicators.

8) The dip constrains the strike: the fault dips west (therefore, it must strike north, so do not state that).  Keep attitudes simple.  Not: "the beds strike north and are dipping westerly", but rather, "the beds dip west".

9) Faults do not have "left-lateral movement".  They have “offset”, “slip” or “separation”. Do not confuse “slip” and “separation”!  Also fault movement is an effect of accumulated stress, not a cause of it. 


Organization and Writing:

10) Tell the reader in advance what you are going to do using General Statements and highly organized arguments. It's just like showing someone a map before driving into your field area-- they will know where you are taking them so will be able to understand what you tell them along the way.  The more complex the relationships are, the tighter your organization must be.  For example:

" The subsurface distribution of gold ore targets is based on three factors: 1) the size and location of the monzonite contact, 2) the volume of host rock (in this case carbonate units) in contact with the pluton, and 3) the geometry of post-ore faults which may truncate the targets.  Each of these is dis​cussed below."   (Note punctuation).  Then, go into each in the order you introduced them. 

11) Always use a sufficient number of sub headings, and keep the material consistent in sequence beneath.  Also, when a sentence directly follows a heading or sub-heading, you may not use the heading as a substitute for the subject of the first sentence:

Not:                                             
But rather:
Normal faults:
Normal faults:
Are widespread... 
Normal faults are abundant in ....                            or
or
Occur in the ....  
Hill 512 contains three normal faults.....

or     
 

These are found....


12) Begin all major sections on a new page such as: Introduction, Lithology, Structure--it gives your more flexibility further down.  Use bold, upper case for these headings, also.

13) Describe the geology in the third person, active voice, present tense (except for geologic events which are in the past tense). Descriptions proceed from the large and general to the small and specific.  Locate features before you describe them.


14) As far as possible, eliminate the following words from descriptive text: "shows", "is seen", "displays", "reveals", "is found", "can be seen", "we go", "we have", "we would have", "we (you) would see",  "is (are) evidenced by, “you have”, “you get”….etc.  

15) Avoid using slang such as "volcanics", "sediments" (when referring to sedimentary rocks), "the fault runs" or "the fault goes", "chunks of quartzite", "slope-former" "rocks were squished", "blobs" of iron oxide stain. 

16) Do not confuse time and space.  Not "the beds frequently (or often) contain pebbles", but " the beds commonly contain pebbles".  Using  "frequently" implies that the beds probably but may not contain pebbles at the moment you are there. Also, not "the first few meters of the bed has pebbles", but  "the lower few meters of the bed has pebbles".  Not the "first" beds, but "the lowest (or uppermost) beds".


17) Correctly punctuate compound adjectives such as well-sorted, fine-grained sand; or left-stepping, low-angle, listric normal faults.


18) Avoid technical terms unless you understand their meanings and proper usage.


19) Replace "very" with "damn".  Now censor "damn".


20) Do not abbreviate in the text unless you are using the few standard abbreviations, or you have already defined the acronyms. Avoid contractions: e.g. won't, didn't, can't.


21) Be careful with the use of the word "or" and punctuation when making an argument.  Do you mean that the options are exclusive, or that they are equivalent to one another?  If exclusive, use "either". "The rocks may be intrusive or extrusive."

22) Quantify.  Do not use "tiny", "huge", "far", "near", "just east or", "closer to", "away from", "larger than", "more than", without quantifying the variable.  Use metric, numeric data unless you are directing an automobile to a location (or are writing certain engineering reports where using English is standard).  If you do not know the actual value of some variable, state the range; "between 80 and 100 meters" or "ranging from 30 to 50 percent".  

23) The names of all features discussed or mentioned in the text must appear on a location map (or at least on the geological map, but this is much less convenient for the reader).  The names must agree in the text and map e.g. "Hell's Gulch" in the text must be Hell's Gulch on the map, not "Hell's Canyon".  Use the full name of mountain ranges or hills.  Not "the Salt Springs" but "the Salt Spring Hills" (spelled out, never abbreviated).

24) Always state the evidence for assertions or controvertible statements.  Any material not yours must include the reference. To do otherwise will be considered as plagiarism by the scientific community, whether you meant to deceive or not.

25) Use your field data!  If you have kinematic indicators, plot them.  Show the general orientations of faults or folds as an equal area plot using different symbols for the individual structures.  If you do a three-point solution, put it in the Appendix, and clearly label it.  

26) Geology is in the field, not on the map.  Not "The northeast part of the map is folded", but rather, "Rocks in the northeast part of the map area are folded".  


27) Refer to areas by distance and direction, or cadastral information: "500m northeast of Hill 512" or "in the SW/4 of Sect. 12"; not "in the north half of the map".

28) Never begin a sentence with a numeral.


29) Use "above" or "below" when referring to information included elsewhere in the same report.  Earlier" and  "later" refer to information in previous or forthcoming reports, respectively.  


30) Declare war on prepositional phrases; generally allow no more than 2-3 prepositions per sentence, and minimize noun phrases (the "...tion of").  It is the key to winning the war against deadwood and the passive voice.

31) Minimize the passive voice.  Overused, it represents lazy writing, and is confusing because subordi​nates the action. It is not wrong to use the passive voice--some​times it can add variety and rhythm--but do so judiciously, and knowingly. The passive voice is readily recognized by (there is one right there) this form: 


State-of-being verb (is, was)/action verb in the past tense/preposition.  
E.g.:           is                       /              recognized              /       by

32) Proofread your entire report out loud before typing the final draft. If it sounds unintelligible to you, it surely will read that way to someone else. A common problem caused by word processors is that they allow you to cut text, leaving, or to paste text in peculiar places. to paste text in peculiar places. and still have the paragraphs "look" acceptable.

Appendix B:

CHECKLISTS
Photocopy these checklists and check off the appropriate items.  Turn in with your field report.
CHECKLIST FOR ABSTRACTS

__ Purpose


__ Location including county, state- but not access.


__ Regional geological setting.


__ Lithology: rock types, ages, stratigraphic affinities (where deposited).


__ Structure: types, ages, origins of structures.


__ Geologic evolution and conclusions--keep in mind the Purpose!


Checklist for Location Maps


__ Major and minor highways; numbers legible and in appropriate "shields".


__ Roads leaving map include mileage to nearest significant town e.g. "Las Vegas 90 mi."


__ Significant towns--use dot or cross-hatch symbol (• or #).


__ All place names referred to in the text such as mountain ranges, lakes, valleys included.


__ Bar scale in miles and kilometers.


__ Inset map of state indicating correct location of larger-scale map.



In addition, make sure that:


__ All text is readily legible when photocopied.


__ Left margin is 1.5 inch; all others 1 inch.


__ Caption completely notes place name including county and state e.g.:  Figure 1.  Index map of 
the southern Dogbreath Peak area, Mudflap County, California.

Checklist for GEOLOGIC COLUMNS
Columns usually have the following columns; each has its own requirements:


__ Age: Era, Period and Epoch properly subordinated.


__ Column: Graphic representation of each unit showing most significant lithologic features.  Special lithologic symbols (cross bedding, root casts, fossils) as needed. Alluvium included.


__ Thickness: Thickness of each unit; indicate meters (preferred) or feet above.


__ Formation: Formal formation name (capitalizing Formation and Members), or informal, lithologic units such as Quartz-biotite schist. Formation name not repeated with each member. Alluvium included.


__ Description: Brief but illustrative description of main rock types and features.  Punctuate 


properly: well cemented, fine-grained sandstone, crystal-vitric-lapilli tuff.  (See Pitfalls # 1-5, 


13, 14, 24, 28)


__ Caption: Includes name and location of field area: "Figure 2. Columnar section of the southern Dogbreath Peak area, Mudflap County, California."

Checklist For Tectonic Maps

 
__Faults:  Local name; dip direction; symbol for normal or thrust (or U D), arrows for strike slip.  


__Folds: Local name; symbol for anticline, syncline, showing attitude of axis.  


__Attitudes: Regional strike and dip of bedding or cleavage with appropriate symbol indicated but not contacts or lithologic units except if particularly significant to the purpose, such as ore deposits.  


__Scale, north arrow, important geographic or cultural features (peaks, roads).

   
 __Explanation of all symbols used.

   
__Caption completely interpreting the figure, e.g. "Figure 3.  Tectonic map of the southern Dogbreath Peak area, Mudflap County, California.  Note prominent NE-plunging folds.

CHECKLIST FOR GEOLOGIC MAPS 
TITLE AND PLATE NUMBER

__ Purpose of map (i.e. Fault map... Geologic map... Landslide map) 


__ Location: county, state.


__ Plate number (usually Plate 1) if map is part of report.  In upper right corner. 


__ Title and plate number  visible when map is folded.

LOCATION INDICATORS- include:


__ Latitude and longitude, UTM, Tier and Range, and__or quadrangle boundaries on map margin.


__ Small, inset, location map in explanation.


__ Alpha-numeric designators along margins (A, B, C,...1, 2, 3,...) to locate features.


__ All locations mentioned in text labeled on map: creeks, canyons, peaks etc.

MAP DETAIL

__ Names of geologists, cartographers, draftspersons involved.  Credit data other than your own.


__ CSUF and name of course and number (or firm).


__ Date of completion or at least the month and year.



__ Contour interval.


__ Base map information- name(s) of base maps used and source.


__ Scale, at bottom including both:



 
Labeled bar scale in meters and feet.



 
Representative fraction or conversion (i.e. 1 in. = 250 ft.) 

 


__  North arrow showing date, declination.


__ Border or "neat line" around map.  Proper margins on all sides.

EXPLANATION- of all units mapped.  All spelling and punctuation correct.


__ Ages of units including Era, Period, Epoch on left.  Aligned with units correctly.  


__ Lists all units mapped, oldest at bottom.  Includes Qal.


__ Unit names and subdivisions correct including capitalization. Consistent with text. Formation name   not repeated in member descriptions. 


__ Colors appropriate. Unit symbols (e.g. Tmp) in "box" appropriate based on age, rock type, name.  


__ Unit description, thickness each member; consistent w__ text.  Proper spelling,  punctuation.


__ Unconformities labeled and  indicated with  wiggly line at appropriate level.

List of Symbols-


__ Includes all symbols used on map drawn as they appear on the map as per size,  style, and if freehand (contacts, faults, axial traces) or  ruled (strike and dip, foliation). Includes values.


__ Faults in red ink showing rake, dip and slip indicators; values. solid ("certain" not stated"), dashed where approximately located, dotted where concealed, queried  where uncertain.

__ Contacts and faults: solid ("certain" not stated"), dashed where approximately located, dotted where concealed, queried  where uncertain.  


__ Each symbol completely explained including significance of numeric value: e.g. Normal fault showing rake of slickenlines; Minor anticline showing trend and plunge of axis. 

SYMBOLS AND TEXT ON MAP

__ Rock units colored and labeled according to the explanation (e.g. Tmn).


__ Complete and appropriate symbols for major and minor folds, foliation, joints, minor folds, bedding attitudes;  include numeric values.  


__ Contacts: normally solid.  Dashed where approximately located (all alluvial contacts dashed), dotted obscured beneath alluvium, queried where uncertain.  Extended beneath alluvium.



__ Faults show dip, separation symbol, and slickenlines with rake.  Appropriate (solid, dotted, dashed) used.  Extended beneath alluvium.


__ All major structures (faults, folds) named in text labeled same on map.


__ Cross section lines oriented correctly (beginning on N or W end); labeled (A-A'-A"). 


__ All text oriented "up" unless following structure, roads, topography.
CHECKLIST FOR CROSS-SECTIONS
Format  (* = not needed if on map sheet)

__ Location chosen to best display subsurface structure, not to avoid it.

__ Oriented with N or W on left. Labeled A-A' and by direction (N, S).  


__ Crossing sections indicated.


__ Accurately drawn matching all topographic features.


__ Vertical scale indicated with units (meters or feet) in even multiple increments (100, 200 etc.).


__ Horizontal scale given as bar; labeled; same scale as map.*


__ Vertical exaggeration indicated (usually none) "No vertical exaggeration".

__ Line density, symbols consistent with those used on map. 


__ Title and plate number* indicated in upper right corner, consistent with map.  Shows when folded. 


__ Separate explanation or "See Plate 1 for explanation".


Surface:


__ Contacts correctly located.


__ Attitudes (including apparent dips) accurate.



__ Structures projected above surface using dashed lines if better to show structure.


Subsurface:


__ Reasonable interpretation  based on surficial information.



__ Apparent dips correctly shown.


__ No "air" shown in sub-surface.


__ Projects sufficiently deep to show structure adequately.


Units: 



__ Thickness accurate, consistent with text, map explanation, between sections. No "wedging".


__ Formations labeled and colored consistent with map explanation.



__ Inked contacts between all units-- not drawn with ruler.


__ Unconformities indicated with wiggly line only in cross section only -not on map!

__ Bedding indicated within thick units.

__ Stratigraphy accurate.


__ Contacts align between intersecting sections. 


Faults:
 
__ Attitudes accurate; apparent dip if appropriate; not drawn with ruler. Named.


__ Sense, amount separation reasonable; indicated properly.  Consistent with text.


__ Faults shown using same symbol (heavy line or in red) as on map.

 
__ Drag, if shown, in correct sense.
 



__ Fault character (straight, curved, branching, breccia) shown appropriately.


__ Bed thickness consistent across faults.


Folds:


__ Attitudes of axial surfaces accurate; indicated; not drawn with ruler. Named.


__ Fold style (similar, parallel) shown appropriately.


__ Thickness of beds consistent across folds.


__ Minor or parasitic folds (S or Z) shown if appropriate.


__ Major fold symmetry (S or Z) correct, and in proper orientation.

Neatness and presentation - Map and Section.




__ Neatly , uniformly colored.


__ Neatly drafted. "Fish-hooks" or overlap removed from lines.  Guide lines erased.


__ Neatly lettered. 


__ Properly accordion folded so title, plate show.  


__ Does not extend beyond report covers.
NOTES:
N=52
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Figure 1. Location map of the Dogbreath Peak study area, Mudflap County, California.
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