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GEOLOGICAL SCIENCES 380--FIELD TECHNIQUES

INSTRUCTOR:
PHIL ARMSTRONG
OFFICE:

MH-341B

LAB:


MH-210


 

OFFICE HRS for PA:
Tues: 1-3 PM, Wed.  11-12 AM (or about any time you can catch me)

PHONE:

714/278-3169 (OFFICE)



e-mail:  


parmstrong@fullerton.edu

CLASS MEETS:
Thursday: 1-4  pm in MH 263;  Field weekends (see schedule).

INTRODUCTION 

Even if you have taken only physical and historical geology, you should be impressed with how much we now know about Earth.  At the same time, you may wonder how geologists learned so much about Earth systems/processes?  Certainly they have not learned it by sitting in a room and reading about it.  Most of it has been learned by observing and analyzing data collected in the field.  In other words, field work is the fundamental origin of most of our knowledge of Earth systems/processes. 

For us, field context will mean that we are able to determine the types of rocks and structures present, determine the sequence of geologic events that created the rocks and structures (i.e., geologic history) AND, importantly, be able to convey our observations and conclusions in a written format that is acceptable to the geologic community.

This is rather a tall order for a single class.  At times, the assignments will be frustrating and incomprehensible.  Most of the time these frustrations arise because field work is difficult and you will go through periods when you do not understand the field relations or rocks.  Rest assured, you will eventually understand and when that understanding comes, it will be one of your most satisfying senses of personal accomplishment.  In addition, you most likely will learn more about “real” geology in this field techniques course than in any other geology course.

OBJECTIVES OF THE COURSE

The objectives of the course are relatively straightforward:

(1) To learn techniques of data acquisition in the field.  What do we mean by data acquisition?  Data acquisition is observation and description of rock units, relation of rock units to one another, structural features, orientations of features (attitudes) or other essential characteristics of rocks or structures.  In addition, you will learn how to locate features on topographic maps and on air photos.  You will learn to use GPS units for locating.  You will learn to document sites with photos and collect samples.  Your data base will be in two primary repositories: your field book and your geologic maps.  The quality of your final product is directly proportional to the quality of the data you have collected; therefore; your field book and geologic maps must be filled with essential data.

(2)  To learn how to how to manipulate and interpret data collected in the field and integrate them with office-based data.  A geologic understanding of an area comes only by carefully analyzing the data you have acquired.  In addition, you will need to supplement field data with office-generated data such as precise rock information, cross-sections, stratigraphic/sedimentary analysis, structural data analysis, etc. 
(3)  To learn how to present your geologic data and interpretations.  Geologic data will be presented in the form of geologic maps, geologic cross-sections, stratigraphic columns and diagrams, reports.  These will be the factual basis on which your interpretations will be based.  It is essential that you learn how to present these data in a way that other geologists can understand. Geologic data and interpretations will be presented in a written format that is decipherable by other geologists.  You will be required to write short papers or reports on very specific geologic topics in which you will present and interpret the data.  At least one oral presentation will be made to present collected data and interpretations.  Presentation will be made using computer program such as PowerPoint.
 (4) Evaluate your field data to assess: 

a. Geologic history of the area.  This history will include aspects of depositional, erosional, structural, tectonic, uplift/subsidence, and landscape development history.

b. Relations of the local history to regional plate tectonic and California plate margin development.

c. How major geologic features such as rock properties relate to rock types, depositional history, surficial history (hydrologic, climate, glacial).

d. Relations of the mapped geology to absolute (geologic time scale) and relative geologic time.  

(5) Develop higher-order thinking skills and practice thinking on-your-feet in real field situations.  Though we do specific projects in this class, the field lessons you do should be transportable to many other field or life situations.  You will practice collecting pertinent information, decipher complex geologic scenarios, plan next moves in the field, make careful observations, etc.  All of these require that you think on your feet and are all good practice for other field assignments whether it be taking water samples in a well, collecting and describing core from a borehole, deploying seismic instruments, or collecting ash deposits for isotopic dating.  You should learn to be confident in the field after this course.

COURSE REQUIREMENTS AND INFORMATION

(1)  You are required to attend all of the field work.  You cannot miss the field work and be able to pass this class.   Some of you may want to drive your own vehicles, but we will have one department van to hold 8 passengers.    You must be present and ready to work from 0800 to 1700 on field days.  The department van will depart CSUF early Saturday or Friday mornings.
(2)  To even out the work load, I have staggered due dates for materials for the course.  I have tried to dovetail everything together and it depends on you turning in the work on time.  To make this course work, my policy is that LATE WORK WILL BE SEVERELY PENALIZED.  If there are severe circumstances beyond your control, see me BEFORE it becomes a problem for you.  Exceptions include health or family emergencies, which must be documented.
(3)  Your behavior in the field must be acceptable at all times.  If your behavior in the field or in camp is unacceptable because of rowdy behavior, intoxication, or anything else that is detrimental to the group as a whole, you will be kicked out of the class and you will fail.  Also note that you must remain in camp at night.  There will be no leaving of camp at night except for emergencies and permission of the instructor.  I do not mean to stifle having a good time after an arduous day in the field, but you must behave within reasonable limits.  We’ll talk in detail about field safety later.

(4)  Field trip costs.  On the field trips, you will be responsible for paying for your own food and drinks.  If you drive your own vehicles to the field sites, you will have to pay for your own gas and MUST HAVE INSURANCE.  If you ride in the department vehicle, we may stop for meals on the drive to and/or from the field sites and you will need money for those meals if you choose to eat.

GRADING POLICY

Your grade will be based on points earned for the various assignments as detailed below. The approximate grading scale to be used in the course will be:  A  =  100 - 94%, A- = 93 - 90, B+ = 89 – 87, B  =  86 - 84%, B- = 83 – 80%, C+ = 79 – 77%, C  =  76 - 74%, C- = 73 – 70%, D+ = 69 – 67%, D  =  66 - 64%, D- = 63 – 60%,  and F  =  0 -60%.  The grading scale will not be any more difficult but may be curved slightly depending on grading practices and your performance.

FIELD PROJECTS

The points for each field project will be broken down into two parts that are consistent with the goals of the course.  

Part I.  The most important objective of the course is to be able to observe, record and present your geologic data.  Accordingly, this will comprise about 70% of your grade for each project.  For this, you will be graded on the accuracy, quality, and detail of information in your field notebook, geologic maps, cross sections, and stratigraphic columns.  

Field notes will be graded on organization and content and will make up a significant part of your grade.  You must take copious notes.  You cannot get an “A” in this class poor notes.  While in the field, you may not use the best grammar or spelling, but the notes must be well organized, full of content and thorough.  For some assignments, you will be required to turn in a legible photocopy of your field notes (always keep your field book for reference).  Specific directions will be given as to what should be recorded in your field book.

Geologic maps, cross sections and stratigraphic columns will be graded on the basis of content and format of presentation.    Because due dates of deliverables are staggered, make certain that you photocopy all material that you turn in so you have a working copy as you are doing the next part of the assignment.
Part II.   The remaining ~30% of each project grade will be based on written and/or oral products on specific topics assigned throughout the semester.  The purpose of the presentation is for you to describe and interpret what you have observed in the field.  As mentioned above, these topics are parts of what will be in a complete geologic report that you will be required to write or discuss in other courses.  Specific topics and instruction on what must be included in the reports will be given for each writing/discussion assignment at the appropriate time. Some writing projects will include multiple drafts so that you can have feedback and reassessment of your writing progress.
Besides the content requirement, I require that the reports be written on a word processor and that they be thoroughly checked for grammatical and spelling errors (spelling errors are unacceptable).  

WEEKLY IN-CLASS AND LOCAL FIELD  EXERCISES

You will also do a series of in-class, local field, and take home exercises designed to introduce you to techniques you will apply while doing field work, evaluating your data, and preparing its presentation.  Some of these exercises will extend to multiple weeks and some will be more involved than others.  Your grades for these will be weighted accordingly.
GRADE WEIGHTING
Your grade will be determined on the basis of the projects and class exercises with the following weightings:

Project #1: Rainbow Basin
30%

Project #2: San Andreas fault
10%

Project #3: Marble Mnts

35%
Class/field activities

20% 

Field exam


5%
ATTENDANCE

Attendance is required to complete activities in this course.  Field trip attendance is mandatory.

POLICY ON ACADEMIC HONESTY AND INTEGRITY

You will be working in groups/teams on the various projects – mainly for safety reasons and so that you can discuss things in the field.  However, each student is required to do his/her own work (maps, notes, reports, etc).  Copying each others work is cheating.  Students who violate university standards of academic integrity are subject to disciplinary sanctions, which may include failure in the course and suspension from the university. Since dishonesty in any form harms the individual, other students, and the university, policies on academic integrity will be strictly enforced. I expect that you will familiarize yourself with the academic integrity guidelines found in the current student handbook.

MATERIALS REQUIRED FOR THE COURSE
Textbooks

Required

(1) Geology in the Field by Robert R. Compton: This classic book is a valuable source of information on a wide variety of techniques useful for field collection of data.  Available in CSUF bookstore.

(2) Geologic Maps: A practical guide to the preparation and interpretation of geologic maps by Edgar W. Spencer.  This lab-style book has many useful diagrams, exercises, and descriptions of techniques presented in a very simple way.  Available in CSUF bookstore.

Personal items for field work

CLOTHING:  You can expect to experience weather that ranges from intense sun and heat to cold and rainy.  We’ve snowed on in late November!  So be prepared…  You won't need to go to L.L. Bean to be fully acceptable in the field (rattlesnakes are not that particular), but you do want to be comfortable in the field so you can concentrate on your work.  Some suggestions:

· boots: a sturdy pair of boots should fit well when you buy them.  Don't plan on breaking them in to fit your feet because it doesn't work that way (your feet get broken in first).  Also remember that your feet tend to swell after hiking for some time, so make sure the boots are large enough to accommodate some swelling.  Some people like ultra-light boots, but they do not hold up as well to hiking in rough terrain where there are no trails. 

· pants: I prefer shorts, but long pants are probably safer if you dislike the slashed-skin look on your lower legs.  Those new-fangled zipper pants work really well.  Although most of our field work will be in warm areas, it could be cool enough at night for long pants.  Sweat pants are great because they can be pulled over/off of shorts.  
· hat:  a must because your eyes and face need the shielding from long-term exposure to the sun.

· shirt:  they should be loose fitting and light in color.  Cotton is a very good fabric.  If you can stand it, long sleeve is best for sun protection.  Tank tops are a poor choice because of the added sun exposure that can burn you, increase your loss of body fluids and rubbing of your pack straps on your skin.  A sweater, light jacket or sweatshirt will probably be needed at night.

· Jacket:  Particularly during our last field weekends in November, it could be cold.  You will want to have a good jacket and rain coat.

· Sun glasses
GEOLOGIC EQUIPMENT:  You should come prepared for most any situation in the field.  It is imperative that you find an easy and convenient way to carry all of this in the field (i.e., shopping carts will NOT work!).  These will be needed by week 4 and are required for the course.  I would suggest you start acquiring your equipment ASAP.  You might get together and order much of the equipment as a group.
Some of the equipment can be ordered online from geologic supply companies such as Miners Inc, ASC Scientific, CGS mule, Fairfield Scientific.

· map board:  We will discuss optional designs.  Pick one that works well for you.  A functional map board is essential for any field work.

· field book. A waterproof field book such as “Rite in the Rain” Geologic Field Book #540F, Sokkia mining transit book 8152-20 or field engineers book 8152-30, Lietz 8152-55, K&E 82-0002 or equivalent.  Miners and ASC Scientific also carry the same books.  Also, the CSUF bookstore might have a collection of waterproof “rite in the rain” field books.

· field case/pouch:  a field case/pouch is important to hold all of your geologic tools.  This case should allow safe storage while you are walking, but also allow rapid retrieval when you want to record data.  Three field case options are available for you.  ASC Scientific in Carlsbad or Miners Inc stocks the expensive ($85) but extremely durable (> 10 yrs) leather pouch made by Roy Gfeller.  ASC also has a less expensive ($30) cordura nylon case by Plateau Design (Armstrong’s preferred).  A company called Kooter’s also makes a good cordura case for $16. Some students have found an inexpensive single pouch sold in some Army and Navy surplus stores for less than $10.  A few geologists prefer a Filson vest in which all the materials can be stashed.  Pick one system that allows you to easily and rapidly access pencils and notebook. 

· 0.5mm mechanical pencils with HB or H leads.  A soft lead will mark the paper easily without gouging it.  The downside is that you must ink your maps relatively often because the lead will smear or rub off.  I like to use a 0.3 mm pencil for detailed work.
· colored pencils:  a selection of colored pencils (ColorErase is an excellent brand) in yellow, orange, light green, light blue and red will be very useful for coloring maps as you go and will be required for coloring your final map.  Pentel makes an excellent mechanical colored pencil with eight different color leads, but they are hard to find and pricey.  They are worth finding, however.

· eraser: Staedtler-Mars and others make a pencil-shaped eraser containing an adjustable white plastic eraser that is excellent for erasing pencil from maps without damaging the paper.  A must for a neat and clean map.

· protractor/ruler:  You will need to determine distances on the map as well as plot strikes accurately.  There are several different combos of ruler and protractor made that are about 6" long and will fit neatly inside your field book.  In CSUF bookstore.

· Drafting pens: I require that your field maps be drafted in ink.  Inexpensive permanent-ink roller-ball or nylon-tipped pens with different widths can be purchased at art supply stores or at Titan Shops. Very important - you will want to get at least 2 pen widths including the narrowest (~005 to 01) and the widest (~07 to 08).  Some brands include:

· Micron – available at Titan bookstore in Art Supply section

· Staedler – available in art/drafting supply stores

· belt:  a sturdy belt is required to hold up all your gear if you are using a field case.  High- quality leather belts from ASC or Kooter’s are a good investment.  You might try Goodwill!

· hammer (soft or hard-rock):  these may be checked out from the department or ordered from various suppliers (see catalogs).  A carrier for your belt will keep you from leaving it on an outcrop (this is where we find all our hammers).  If you plan to be a geologist, you might seriously consider purchasing your own hammer.
· hand lens:  a good quality 10x hand lens is essential for all your geology work.  One of the best all around is the B & L Hastings Triplet.  Even though it is expensive, it outperforms most others and will last a long time--that is if you put it on a lanyard.  Miners Inc, ASC, CGSmule, Fairfield Scientific.
· Brunton Compass: these will be made available through the department.  Put the case on your belt so you won't leave it and about $200 on the outcrop.  You are responsible for the Brunton you check out.

· Camera:  you will be required to take pictures of field relationships on some of the field projects.  You don’t need a fancy camera – a cheap disposable will work fine, but a digital camera is probably best.

· day back pack:  This will be essential for carrying the rest of your gear that you don't have on your belt or in your hand.  The pack should be comfortable and be able to hold:

· water bottles:  you should plan on carrying at least two liters of water for a day.  If it is very hot you will need more.  Many folks favor Camelback type hydration systems.  These allow easy access to your water and provide small backpack for field supplies, but they tend to be expensive.  Do not underestimate your water intake!!!!

· extra clothing or rain cover
· lunches  - we will not be near the car for our projects.

· first aid kit including: Moleskin for blisters, sunscreen, lip protection, band aids, antiseptic, toilet paper, whistle in case you are lost, etc.

CAMP GEAR: We will be camping in the field for four weekends.  In Rainbow basin (Owl Canyon campground) we will be in a slightly improved campground with toilets only; in the Marbles there are no improvements other than a few rearranged rocks.  Come prepared because supplies will not be available in camp or nearby and you may NOT leave camp at night.  You might team up with other class members so you don't all bring the same stuff.
· tent  (I usually don’t put up a tent, but always take one)
· sleeping bag and pad

· camp chair 

· food for the entire weekend 

· cook gear (we can share)
· ice chest (generally we can share)
· light for working or cooking at night.  A headlamp is the way to go.

PROJECTS IN THIS COURSE
Weekly in-class and local field activities
You will be required to do weekly projects that are based on in-class activities or short stints in the field locally.  For the short field excursions, we will meet at specified locations in the vicinity of CSUF.  During the in-class and local field excursions you will:

1. Evaluate rock types, structures, and surficial features of geologic maps and relate them to the geologic time scale, local geologic history and its relations to regional geologic history of the area (e.g., plate tectonic history of California coastal margin).

2. Learn to make basic field measurements such as strike and dip, fold and fault orientations, and stratigraphic thickness/descriptions.

3. Learn to describe rocks, collect samples, and take pictures of basic field relations.

4. Learn to locate on topographic maps using topography and GPS.

5. Learn to construct “publication ready” geologic maps from your own field data.

6. Learn to write about your field observations.

7. Learn to produce publication-quality maps and figures using drafting program.

FIELD PROJECT #1 – RAINBOW BASIN (2 WEEKENDS)

At Rainbow Basin, you will apply the methods learned during the in-class and local field projects.  You will evaluate the stratigraphy to come up with a set of “mapping units” and distinquishable contacts that can be mapped on a topographic base map.  From your geologic map and notes on field data, you will:

1. Evaluate the general geologic history and generally relate it to the complex development of the San Andreas Fault system in California. 

2. Evaluate the stratigraphic development of the deposits.

3. Write reports on this project. 

FIELD PROJECT #2 – SAN ANDREAS FAULT (1 DAY)

We will map and evaluate a section of the San Andreas Fault near Indio.  You will learn to:
1. Use air photos to map surficial geologic features such as alluvial fans and active faults and related features (offset drainages, shutter ridges, etc).

2. Field check features.

3. Interpret field and mapped data in terms of formation of geologic features (alluvial fans, faults, etc)

4. Write report on the surficial geologic features.

FIELD PROJECT #3 – MARBLE MOUNTAINS (2 WEEKENDS)

In this project, you will use everything from you bag of tricks learned in previous field and class projects.  In particular, you will:

1. Map and evaluate structures (faults and folds).

2. Map and differentiate surficial geologic features.

3. Interpret the relative timing of structural geologic events.

4. Relate the geologic structures and depositional features to the regional geologic history.

5. Perform library research to evaluate the geologic background of the area

6. Write a paper that reports on your observations and interpretations.


