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Course Description
This course emphasizes compositions, textures, classification, origins and structures of sediments and sedimentary rocks.  Lectures focus on fluid flow and grain movement, facies models, classification and correlation of stratigraphic units.  Lab emphasizes hand specimen observation and interpretation, field descriptions, microscope identification and subsurface techniques. 
Lecture 3 hours; laboratory 3 hours.  Two required weekend field trips.  Fee course.
Prerequisites: GEOL 010, GEOL 010L and GEOL 012; ENGL 001A or demonstrated writing ability, GEOL 100.  Co-requisite:  GEOL 111A (Field mapping).  Spring only.  4 units.
Learning Objectives
This course is designed to provide geology majors and earth science students with an understanding of the composition, classification, deposition, genesis and correlation of sedimentary rocks.  Students will become proficient at description of clastic and carbonate units in outcrop, hand specimen and thin section.  Field relations, lectures and discussions will be used to identify common environments of deposition.  Examples from local formations will be used to explore stratigraphic nomenclature, facies relationships and correlation of sedimentary sequences.  A common theme for the course will be the tie between field relations, macroscopic and microscopic descriptions, and depositional models.
Internet access
Announcements, course notes, graphics, assignments, homework and keys, grades, and examples of old tests will be available on the course web page:  It is important to check this site weekly for updates and course material. 
http://www.csus.edu/indiv/h/hornert/
Topics covered will include
  Principles of Sedimentology and physical properties of sedimentary rocks: 

Sedimentary textures and primary sedimentary structures, mechanisms of grain transport, hydraulic equations that describe grain movement, flow regimes.
  Classification and deposition of clastic sedimentary rocks: 

 Mineralogy and chemical stability of siliciclastic sedimentary rocks and classification systems for siliciclastic sediments (including sandstone classification methods by Folk, Gilbert and McBride), common environments of deposition for siliciclastic sediments and models for deposition in fluvial, alluvial, lacustrine, glacial, estuarine, lagoons, beach, shallow marine and neritic environments.
  Classification and deposition of carbonate and other non-siliciclastic sedimentary rocks:  Mineralogy and chemical stability of non-siliciclastic sedimentary rocks including carbonate, evaporite, biogenic silica, ironstone and carbonaceous deposits; Folk and Dunham’s carbonate classification systems; examples of carbonate depositional environments including shallow carbonate shelf systems, modern reef deposits and ancient reef systems.
  Stratigraphic nomenclature and principles of stratigraphy:

Principles of stratigraphic nomenclature, lithostratigraphy, stratigraphic units in northern California, formation and emplacement of petroleum, diagenesis of sedimentary rocks, basin evolution.

Instructor
Tim Horner, rm. 2003 Placer Hall, telephone (916) 278-5635

Office hours:  Monday and Wednesday 10:30- 12:00 or by appointment
e-mail:   Hornertc@csus.edu
Required text
Boggs, S., 2001, Principles of Sedimentology and Stratigraphy: 5th edition, Upper Saddle River, N. J., Prentice Hall Inc., 726 pp.  

Additional required readings will be taken from the geologic literature.

Grades
Grades will be assigned on the following scale, with plus and minus grades given at the numeric boundaries: 


A=90-100%; B=80-89%; C=70-79%; D=60-69%; below 60%=F

Classroom Percentages



Reading Reviews




  
     5%



Labs, lab exercises, lab quizzes



   30%



Group Project






   10%
Field trip activities



    5%
Field trips are required.  If you miss a field exercise your final grade will drop one letter grade.

Exam Percentages



Midterm #1






  15%


Midterm #2






  15%



Comprehensive Final Exam




  20%









Total    100%
Course format
Three hours of lecture, one lab per week.  Some labs will require off-campus field activity.  Two required weekend field trips.  

· There is no extra credit, and exam grades will not be curved.  If you must miss a lab, quiz or exam, notify me BEFORE the exercise so that we can make alternate arrangements.  If you missed an exercise and do not have a prior arrangement you will be given a grade of zero.  
· All assignments must be turned in at the beginning of class.
· All field trips and field exercises are mandatory.  A Doctor's note will be required in the event of illness.  If you are uncertain of your physical ability you will need a Doctor's permission to attend the field portions of the class.  
· Academic misconduct will result in a grade of zero for that exercise and will be reported to the Geology Department or the Dean of Student Affairs. 
Assignments

All assignments that are completed outside of the classroom must be word processed and spell checked.  Assignments must be printed with 1 inch margins, 12 or 13 characters per inch and double-spaced.  All pages must be numbered, figures and tables must have captions, and references must be cited properly.  Any assignments that do not conform to this format will be turned back without credit. 

Reading reviews (reading logs) count as 5% of your grade.  These reviews will make sure you are staying on schedule with the reading.  Reading reviews will be turned in at the start of class each Wednesday.  

The group project counts as 5% of your grade, and deals with geological formations in the Sacramento area.  There will be an afternoon lab trip to Nimbus Dam to introduce you to the local formations (see schedule).  Your group will also use at least one lab period to visit your formation and take samples and detailed notes.

Lab and homework exercises count as 30% of your grade. Most lab exercises will have a worksheet or write-up that is turned in for credit. Most labs will be due one week from the time they are assigned.  The class web page and syllabus will list due dates for each assignment.  Some labs will end with a lab quiz.
Required equipment for Geol 103
Geologists use many types of field equipment.  Every geology student in this class must have:

1. Sunglasses or safety glasses-  Required eye protection whenever you or your field  partner break rocks.
2. Rock Hammer- The standard rock hammer is a 22 or 24 oz. Estwing hammer with long handle and pointed pick.
3. Hand lens- You will need a 10X or 14X hand lens to observe the grains in sedimentary rocks.  Bausch and Lomb Hastings or Triplet is recommended for professional geologists.
4. Mapping Pencils- You will need an assortment of hard and soft lead pencils.  The softer HB or B pencils are good for wet days, and the harder 2H, 3H, 4H  lead is good for drier days 
5. Mineral I.D kit- Acid bottle, streak plate and magnet for mineral identification in the field.
Recommended equipment for field trips and camping trips

Other equipment will make your field days more comfortable and productive.  Here is a list of equipment that you should start to assemble for field trips:
6. Waterproof parka or rain jacket, optional rain pants- A waterproof and windproof parka or shell is a necessity!  We will work outside on rainy days.  Rain pants will keep you more comfortable on a wet day.  Snowboarding or ski wear is perfect for cold or rainy field days.  Ask a friend or relative if you need to borrow waterproof outwear.
7. Day pack- You will need a day pack that can hold 3-4 liters of water.  Water bladders or water bottles are a good way to carry water.  Your day pack should also be big enough to hold mapping supplies, first aid kit, parka or windbreaker, and your lunch.  
8. Hiking boots- Boots should have thick soles and good ankle support.  Many of our field trips require off-trail hiking.  
9. Warm sleeping bag- A sleeping bag that is comfortable to 20° F will keep you warm at higher elevations or early in the semester.
10. Tent-  You can borrow, share or rent a tent, but you will need to make plans to sleep outdoors on weekend trips.  A three or four season tent with a large fly is recommended.  Your tent should be rainproof and wind-resistant.  We often camp where there are high winds.  
11. Clipboard or binder- to hold your map and field trip information.
12. Headlamp or flashlight- For field trips.
13. Pouch- To hold pencils, notebook, mineral test kit and other field gear.
14. Sunscreen 
15. Hat with a brim and tie
16. Hiking socks-  Thicker wool socks and liner socks to go with your hiking boots.
17. Warm hat and gloves- For those chilly nights around the campfire and windy days on the coast.
Class Schedule and Reading Assignments, Boggs 5th edition

Week 1: 
Lecture: 
Course intro, weathering

         
                     pp. 3-12




Lecture:
Sedimentary textures, fabric, maturity;        
                   pp. 45-63


Lab:

Sieve analysis, sediment texture
Week 2:
Lecture:
Classification of siliciclastic sedimentary rocks
    
    pp. 101-123



Lecture:
Fundamentals of fluid flow: laminar vs. turbulent 





flow, Reynolds and Froude numbers


        pp. 19-31



Lab:

Sand composition
Week 3:
Lecture:
Density and viscosity, Particle transport, Hjulstrom curve    pp. 19-31



Lecture:
Bedform progression, beds and bedding    
                    pp.65-74 



Lab:

Sand provenance

Week 4:
Lecture: 
Sedimentary structures



           
        pp. 75-98


Lecture: 
Sedimentary structures (continued)





Lab:

Clastic sedimentary structures

Week 5:


Exam #1: Wednesday, February 22nd


Lecture:
Classification of siliclastic sedimentary rocks, Folk 





and Gilbert’s classification systems 


    pp. 101-129


Lab:

Petrology of shale, siltstone, sandstone, conglomerate
Week 6:
Lecture: 
Mass movements, sediment gravity flows
        pp. 31-33, 39-41


Lecture:
Deep marine sedimentation, deep sea fans
     pp.33-38, 292-305



Lab:

Sandstone petrology- Folk and Gilbert's systems              pp. 108-114

Day trip:  Cache Creek measured sections and stratigraphic columns 
Saturday March 4th or Sunday March 5th
Week 7: 
Lecture: 
Alluvial fans


    
            pp. 208-209; 211-215



Lecture:
Braided streams





    pp. 215-220



Lab:

Sandstone petrography I: sandstones in thin section

Week 8:
Lecture: 
Meandering, anastomosing streams


    pp. 215-220



Lecture:
Evaporite minerals, evaporite deposits        pp.168-174 and 189 - 194


Lab:

Sandstone petrography II: sandstones in thin section

Spring break: March 18th-26th
Week 9:
Lecture:  
Chert, ironstone, phosphate, glauconite

      
    pp. 175-194



Lecture:
Coal and Carbonaceous rocks
    


    pp. 194-202



Lab:

Petrology of chert, ironstone, phosphates, coal,


 

carbonaceous rocks,  intro to group project
Week 10:
No lectures, lab groups visit Nimbus Dam for stratigraphy overview


Monday:
Monday lab visits Nimbus Dam, Wednesday lab works inside



Wednesday:  Wednesday lab visits Nimbus Dam, Monday lab works inside 

Week 11:
No lectures, lab groups visit group project sites



Monday:
Monday lab visits group project sites, Wednesday lab works inside



Wednesday:  Wednesday lab visits group project sites, Monday lab works inside 
Week 12:
Lecture: 
Deltaic systems




    
   pp. 246-260


Lecture:
Eolian systems





 pp. 220 - 228



Lab:

Group project presentations
Week 13:
Lecture:
Beach deposits





 pp. 260 - 267

Exam #2: Wednesday,  April 26th


Lab:

No lab, compensation for weekend field trip

Weekend field trip:  Sedimentary environments and coastal processes (Friday April 28th through Sunday April 30th)
Week 14:
Lecture:
Carbonate classification and components     

    pp. 135-147



Lecture:
Carbonate mineralogy and stability


    pp. 147-154


Lab:

Carbonate petrology:  limestones, dolostones, porosity, 




Folk and Dunham’s classification systems
Week 15:
Lecture:
Carbonate shelf systems, modern reefs


    pp. 308-323



Lecture:
Modern reef facies, reefs through time


    pp. 321-328



Lab:

Carbonate petrography:  micrite, spar, allochems    
Comprehensive Final Exam: Monday May 15th, 12:45-2:45


