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Designing Sedimentary Geology Courses Around Field Projects With Realistic Scenarios

Bosiljka Glumac

Department of Geology

Smith College

Northampton, MA 01063

(413) 585-3680

bglumac@email.smith.edu

The Smith College Sedimentology course is an example of a course structured around projects, most of which are field based.  The projects are carefully designed to take advantage of the local geology and to address a variety of topics.  Of utmost importance in designing individual projects is demonstrating the relevance of the work the students do.  Therefore the projects are designed to mimic real-life situations: for example, the students address concerns of a local farmer, or have roles as field conference organizers and collaborators (with paleontologists) on a multidisciplinary research project.

The course is structured around three main field projects.  An example of the course syllabus and the actual assignments for the three projects (P1, P2, and P3) are included below:

SEDIMENTOLOGY (Geology 232)

Instructor:  Bosiljka Glumac

FALL 2004





Office:  Burton 208;  phone:  x 3680

Sabin-Reed 101a




Office hrs:  M 2:30–4:30 p.m.;  W 9:30–11:30 p.m.,

Morning:  T, Th  10:30 - 11:50 a.m.


     or by appointment (except Friday - research day)

Afternoon:  T  1:00 - 3:50 p.m.


e-mail:  bglumac@email.smith.edu

Course Description: A project-oriented study of the processes and products of sediment formation, transport, deposition and lithification.  Modern sediments and depositional environments of the Massachusetts coast are examined and compared with ancient sedimentary rocks of the Connecticut River Valley and eastern New York.  Field and laboratory analyses focus on the description and classification of sedimentary rocks, and on the interpretation of their origin.  The results provide unique insights into the geologic history of eastern North America.

Course Goals: 1) to be able to go to an unfamiliar outcrop and know what kinds of questions to ask and what types of data to collect;  2) to interpret depositional settings based on rock types and sedimentary structures;  3) to analyze successions of sedimentary rocks in the field and laboratory to interpret the geologic history of an area; and 4) to draw connections between sedimentology and other scientific disciplines and everyday life.  These goals are accomplished through working on specially designed field and in-class activities grouped into seven themes and three projects.

Course Web Page:  www.science.smith.edu/departments/geology/sed/

Course Schedule:

	Date
	Morning
	Afternoon
	Theme (T)/ Project (P)

	T
	9/7
	Introduction: 

Who are we? Why are we here?
	Field trip to Turners Falls: Siliciclastic sedimentary rocks
	T1

	Th
	9/9
	Siliciclastic sedimentary rocks:

Remember the rocks? – follow-up
	
	T1

	T
	9/14
	Siliciclastic sedimentary rocks:

Remember the rocks? – cont.
	Field trip to Turners Falls: Sedimentary structures
	T1, T2

	Th
	9/16
	Sedimentary structures:

I need some structure in my life! - follow-up
	
	T2

	Sat
	9/18
	Field trip to Plum Island:  Modern siliciclastic depositional environments:

Vamos a la playa!
	T3

	T
	9/21
	Field trip to Chard Pond:

Floods and Quakes!
	P1

	Th
	9/23
	Sedimentary structures:

I need some structure in my life!– cont.
	
	T2

	T
	9/28
	Dynamics of sedimentation:

Where did the “playa” go? – follow-up
	Field trip to CT River Valley I:

Where am I? What happened?
	T3, P2

	Th
	9/30
	Preparation for field trip to New York:
New York! New York!
	
	P3

	Sat-Sun
	10/2-10/3
	Field trip to New York State:  Ancient marine sedimentary rocks:
New York! New York!
	P3

	T
	10/5
	Field trip to CT River Valley II:

Where am I? What happened?
	P2

	Th
	10/7
	Terrestrial depositional environments:
... onto the land ...
	
	T4

	T
	10/12
	No class:  Autumn Recess
	

	Th
	10/14
	Chard Pond project:
Floods and Quakes! – follow-up
	
	P1

	Date
	Morning
	Afternoon
	Theme (T)/ Project (P)

	T
	10/19
	Stratigraphy and stratigraphic correlation:
But how is this related to ... ?
	Geology of the Grand Canyon:

Is something missing here?
	T5

	Th
	10/21
	Coastal depositional environments:
… over the edge …
	
	T4

	T
	10/26
	Introduction to microscopy:
What is your magnification?
	Petrography of siliciclastic rocks:
Quartz, quartz everywhere!
	T6

	Th
	10/28
	Marine depositional environments:
… into the sea …
	
	T4

	T
	11/2
	CT River Valley geology:
Where am I? What happened? – follow up
	No class:  Otelia Cromwell Day
	P2

	Th
	11/4
	Laboratory methods in sedimentology:
Cut that rock!
	
	P2, P3

	T
	11/9
	No class:  GSA Meeting (cut and polish CT and NY samples)
	P2, P3

	Th
	11/11
	Plate tectonics and sedimentation:

Big holes in the ground
	
	T7

	T
	11/16
	Carbonate depositional environments:
Tropical theme for November
	Petrography of carbonate rocks:
Calcite, calcite everywhere!
	T4, T6

	Th
	11/18
	Plate tectonics and sedimentation:

Big holes in the ground - cont.
	
	T7

	T
	11/23
	Petrography of CT samples:
Hey, I collected this!
	P2

	Th
	11/25
	No class:  Thanksgiving
	
	

	T
	11/30
	CT River Valley geology:
Where am I? What happened? – team work
	Petrography of NY samples:

Hey, I also collected this!
	P2, P3

	Th
	12/2
	Ancient marine sedimentary rocks:

New York! New York! – team work
	
	P3

	T
	12/7
	Petrography of the Appalachian samples: 

The Big Picture
	T7

	Th
	12/9
	Burial history of the Appalachian basin:
To subside or not to subside?  Subside!
	
	T7

	T
	12/14
	Geologic history of the Appalachian basin – 
Basin Analysis: The Big Picture
	T7


Course Requirements: Attendance and active participation in class meetings and on field trips; 
Completion of all assignments.

Texts (copies are in the file cabinet in the classroom):

Prothero, D.R., and Schwab, F., 2004, Sedimentary Geology: An Introduction to Sedimentary Rocks and Stratigraphy, 2nd edition: W.H. Freeman and Company, New York, 557 p.

Tucker, M.E., 2003, Sedimentary Rocks in the Field, 3rd edition: John Wiley & Sons, New York, 234 p. (optional)

Other Material:


Field clothes and shoes.


Provided by the instructor: field notebook, rock hammer, acid bottle, eye goggles, hand lens, 


sediment size gauge, hard hat.

The course schedule and procedures are subject to change in the case of unexpected circumstances.
Assignments: 

•  Activities:

	
	Themes (T) / Projects (P)
	Activities

	T1
	Siliciclastic rocks:
	A:  field activities

	
	Remember the rocks?
	B:  follow-up

	T2
	Sedimentary structures:
	A:  field activities

	
	Is this structured enough?
	B:  follow-up

	
	Modern environments:
	A:  field preparation

	T3
	Vamos a la playa!
	B:  field activities

	
	
	C:  follow-up

	
	Chard Pond project:
	A:  field activities

	P1
	Floods and Quakes!
	B:  stratigraphic column

	
	
	C:  write-up

	
	
	A:  field activities I, II

	
	CT River Valley geology:
	B:  sample preparation

	P2
	Where am I?
	C:  thin-section petrography

	
	What happened?
	D:  first draft (optional)

	
	
	E:  write-up

	
	
	A:  field activities 

	
	Ancient marine rocks:
	B:  sample preparation

	P3
	New York! New York!
	C:  thin-section petrography

	
	
	D:  first draft (optional)

	
	
	E:  write-up

	T4
	Depositional environments:

… onto the land … etc.
	various readings and

in-class activities

	
	Stratigraphy:
	A:  Grand Canyon rocks

	T5
	But how is this related to ..?
	B:  stratigraphic correlation

	
	& Is something missing here?
	C:  Grand Canyon geology

	T6
	Microscopy:  Quartz &
	A:  siliciclastic petrography

	
	calcite everywhere
	B:  carbonate petrography

	
	Plate tectonics & 
	A:  plate tectonics

	T7
	sedimentation:
	B:  the Appalachian suite

	
	The Appalachian basin -
	C:  burial history curves

	
	The big picture
	D:  in-class activity


•  Readings:
•  P&S = Prothero, D.R., and Schwab, F., 2004, Sedimentary Geology.

•  T = Tucker, M.E., 2003, Sedimentary Rocks in the Field.

Assignment schedule (indicates when the assignments need to be completed by):
	Date
	Before class meeting
	During class meeting

	T
	9/7
	
	T1-A

	Th
	9/9
	•  P&S, p. 2-17: Sedimentary rocks: An introduction

•  T, Ch. 4:  Sedimentary rock texture

•  T, p. 29-40:  Sedimentary rock types
	T1-B

	T
	9/14
	•  P&S, Ch. 5 and 6:  Sandstones and conglomerates; Mudrocks
	T2-A

	Th
	9/16
	•  P&S, p. 45-64:  Sedimentary structures

•  T, p. 83-118, 127-162:  Sedimentary structures (browse)
	T2-B

	Sat
	9/18
	T3-A

•  P&S, p. 171-182:  Barrier complexes

•  Islands at the Edge:  National Geographic, August 1997, v. 192, p. 2-31.

•  P&S, p. 302-309:  Facies; Transgression and regression
	T3-B

	T
	9/21
	•  T, Ch. 2:  Field techniques

•  P&S, p. 334-338:  Measuring and describing stratigraphic sections
	P1-A

	Date
	Before class meeting
	During class meeting

	Th
	9/23
	•  see readings for 9/16
	

	T
	9/28
	P1-B

•  see readings for 9/18
	T3-C, P2-AI

	Th
	9/30
	•  P&S, p. 212-214, 217-226:  Carbonate rocks

•  T, p. 40-50:  Carbonate rocks

•  T, p. 119-127:  Depositional structures of carbonate rocks

•  P&S, p. 236-262:  Carbonate environments

•  T, p. 112: Figures 8.18 and 8.19; p. 222-223:  Tables 8.11 and 8.12
	

	Sat-

Sun
	10/2-

10/3
	•  see readings for 9/30

•  T, Ch. 6:  Fossils in the field

•  p. 12-16 from Marshak, S., 1990, Structural geology of Silurian and Devonian strata in the Mid-Hudson Valley, NY: Fold-thrust belt tectonics in miniature: Geological Survey, New York State Museum Map and Chart Series 41.
	P3-A

	T
	10/5
	
	P2-AII

	Th
	10/7
	•  P&S, Ch. 8:  Terrestrial sedimentary environments

•  T, p. 213-218:  Tables 8.2 to 8.7
	

	T
	10/19
	T5-A

•  browse through P&S, Ch. 15-18:  Stratigraphy; focus on:

•  p. 305-308:  Transgression and regression (review)

•  p. 317-328:  Correlation; and The nature of the control
	T5-B, T5-C

	Th
	10/21
	P1-C
•  P&S, Ch. 9:  Coastal sedimentary environments

•  T, p. 219:  Table 8.8
	

	T
	10/26
	•  P&S, Ch. 2:  Weathering

•  P&S, p. 76-81:  Sandstone composition

•  Handout on magma composition and Bowen’s reaction series (from Monroe & Wicander:  The Changing Earth).

•  Wampler, J.M., 1997, Mythical influences of crystallization temperature and pressure on the susceptibility of minerals to weathering: Journal of Geoscience Education, v. 45, p. 74-76.
	T6-A

	Th
	10/28
	•  P&S, Ch. 10:  Siliciclastic marine and pelagic environments

•  T, p. 220-221:  Tables 8.9 and 8.10.

•  P&S, p. 39-44:  Sediment gravity flows
	

	Th
	11/11
	P2-B,  P3-B
•  P&S, p. 437-451:  Tectonics and sedimentation (skip: Geosynclines, p. 440-442)
	T7-A

	T
	11/16
	•  P&S, Ch. 12:  Carbonate environments (review)

•  P&S, Ch. 11:  Carbonate rocks (review)
	T6-B

	T
	11/18
	•  see readings for 11/11

•  P&S, p. 424-437:  Basin analysis
	

	T
	11/23
	
	P2-C

	T
	11/30
	
	P3-C

	Th
	12/2
	P2-D (first draft - optional)
	

	T
	12/7
	•  P&S, p. 305-308:  Transgression and regression (review)
	T7-B

	Th
	12/9
	P2-E (final write-up)
•  Wilkerson, M.S., and Hsui, A.T., 1989, Application of sediment backstripping corrections for basin analysis using microcomputers: Journal of Geological Education, v. 37, p. 337-340.
	T7-C

	T
	12/14
	P3-D (first draft - optional)
•  Hatcher, R.D., Jr., 1989, Tectonic synthesis of the U.S. Appalachians, in Hatcher, R.D., Jr., Thomas, W.A., and Viele, G.W., eds., The Appalachian-Ouachita Orogen in the United States: The Geology of North America, v. F-2, p. 511-535.  Focus on Figure 9.
	T7-D

	T
	12/21
	(last day of exams)            P3-E (final write-up)         due by 12:00 noon to BG
	


If needed, you will get updated course and assignment schedules during the semester.

Additional readings are in the file cabinet in the classroom.

Grades:


•  Chard Pond project write-up (P1-C): 20%


•  CT Valley project write-up (P2-E): 30%


•  New York project write-up (P3-E): 30%


•  Course participation (in all field and in-class activities):  20%



- the lowest course participation grade will be dropped

Grading criteria:


Late assignments:  10 % will be taken off for each day overdue.

•  For written assignments:

	grade
	criteria

	100
	outstanding explanation with superior supporting information; unusual insights and flashes of brilliance; creative and original analyses and thoughts; goes well beyond minimum required for assignment.

	90
	good solid job on explanation, with excellent support from samples, examples, data, figures, etc.; excellent reasoning or excellent explanations; goes beyond the minimum required for the assignment.

	80
	good solid job; does what the assignment asks; decent reasoning or explanations; decent support by data, examples, figures, etc.

	70
	decent explanation but too general or some inaccuracies or flaws in reasoning or coverage is accurate but cursory and does not meet the minimum required for a complete answer.

	60
	does not effectively address assignment; fails to support assertions with data or examples; unclear explanations; inadequate understanding; major flaws in reasoning or explanations.

	0
	answer missing or does not answer the question


•  For course participation (effort to successfully complete field and in-class activities):

	grade
	criteria

	3
	great participation!

	2
	adequate participation

	1
	inadequate participation

	0
	student absent


SEDIMENTOLOGY

GEOLOGY 232
FALL 2004
P1: Chard Pond Project: Floods and Quakes?!
Part A:  Field Trip to Chard Pond, Tuesday, September 21, 2004

A farmer who owns the land just north of Chard Pond is concerned because she heard that this area experienced earthquakes and flooding in the past.  The farmer took an earth science course at high school and knows about major rock types, but is not familiar with interpreting ancient sedimentary environments from examining sedimentary rocks in the field.  You are asked to provide the farmer with a sketch (a stratigraphic column) of the rock succession, field photos (optional), and a short write-up in which you will address the farmer’s concerns supported by evidence gathered in the field.

Directions to Chard Pond:
I-91 north to exit 24 in Deerfield.

Right on 116 south.  Cross the Connecticut River.

Left on 47 north in Sunderland.

Left on Falls Rd.

Outcrops are on right, past Chard Pond.

In the field you will work in groups to measure and describe a sedimentary rock succession.  You will turn in one set of field notes per team at the end of the trip for the instructor to make copies for other team members (to be distributed on Thursday).

Part B:  due Tuesday, September 28, 2004, including:
•  description of stratigraphic  column (typed, 1 page, will become Appendix in the final paper) in the following format (with the oldest unit #1 on the bottom, and the youngest unit #n on top):

	Unit

#
	thickness

(in m)
	cumulative

thickness (m)
	description

	n
	
	
	

	1
	
	
	


•  draft of a graphic log of measured stratigraphic column on metric graph paper (vertical scale will be determined at the end of the trip).  Keep the original graph and turn in a xerox copy.

•  index card with a list of ideas (things to include in the final paper) for group discussion on Thursday, October 14, 2004.

Part C:  write-up, due Thursday, October 21, 2004, including:
•  Text: 2-3 pages maximum (at least 1.5 line space, 12 point font; 1 inch margins all around) including:

-  Introduction (purpose of the study, location, etc.)

-  Observations (summary of field observations; refer to stratigraphic column; include any field photos)

-  Interpretations (address questions asked by the farmer; support your interpretations)

-  Conclusions (brief summary of major findings) 

-  References cited (if any)

•  Figures:

-  Topographic map showing the location of the outcrop

-  Stratigraphic column

-  Field photos (optional)

•  Appendix:

-  Description of stratigraphic column (see Part B)

SEDIMENTOLOGY

GEOLOGY 232
FALL 2004
P2: Geology of the Connecticut River Valley
Where am I? What happened?

Part A: Field trip activities

Part B: Sample preparation

Part C: Thin-section petrography

Part D: First draft (optional)

Part E: Final write-up

The geological setting of Smith College is truly unique: a relatively narrow valley filled with Newark Group rocks.  You will examine these rocks just north of Northampton in the Deerfield Basin of the Connecticut River Valley.  You are one of the organizers of a geological conference that will be held at Smith College.  You are asked to write a short overview paper that would introduce the participants, who are some of the world’s most renowned geologists, to the geological history of the Deerfield Basin.

Part E:  Final write-up

Limit your write-up to a maximum  of 5 pages of text (shorter if possible; typed with at least 1” margins, 1.5 line space, and 12 point font), and include the following:

•  Introduction (~ 1/2 page long)

•  Observations (maximum 1.5 pages long; summary of field and petrographic observations for each rock formation present in the Deerfield Basin)

•  Interpretations (maximum 1.5 pages long; interpret the origin of each rock formation)

•  Discussion (~ 1 page long; geologic history of the Basin based on your observations and interpretations)

•  Conclusion (~ 1/2 page long; summary of the most important findings)

•  References cited (if any)

•  Figures (with figure captions; labeled with numbers and referred to in the text):

-  Any field photos (optional but recommended).

-  Generalized geologic map of the Deerfield Basin with labeled field stops and a legend that lists all rock formations in the correct stratigraphic order, and explains their age, thickness, and the map color code.

-  Generalized geologic cross-section (with the same color codes as the geologic map).

-  Anything else that you think conference participants might find useful.

Helping to organize this conference is your unique opportunity to meet many well-known geologists and to let them know about you.  They will all be reading your paper, and it is in your best interest to impress them with your knowledge and ability to present a synthesis of your observations and interpretations.  This is a great chance for you as a rising, promising geologist to get a lot of exposure that will be extremely beneficial to you in the near future.

SEDIMENTOLOGY

GEOLOGY 232
FALL 2004
P2-A: Geology of the Connecticut River Valley
Where am I? What happened?

Project goals:  1) to be able to recognize and describe various rock types in the field and in the lab (cut specimens and petrographic thin sections);  2) to interpret the origin of the rocks based on their texture, composition, sedimentary structures, etc.;  and 3) to synthesize all collected information in order to reconstruct the geologic history of the Connecticut River Valley.

P2-A:  Field Trip - Transect through the Deerfield Basin of the CT River Valley

Tuesday, October 5, 2004

What to do in the field:
Plot the position of each stop on the topographic map.  At each stop work in small teams to make field observations.  Each team member will individually record field observations in her own notebook.  Focus on describing rock texture, composition, sedimentary structures, and any other characteristic features.  Determine strike and dip of rock strata.  Classify rock types.  Each team will be responsible for collecting a representative sample at one field stop.

Directions:

I-91 north to Exit 26 (Rts. 2 and 2A) in Greenfield.

West on Rt. 2.  Start climbing the Berkshire Mountains. 

Stop 1 is at the Long View Gift Shop observation tower on the right.  

East on Rt. 2.

Left at light on Colrain Rd. opposite Friendly’s Restaurant.

Right on Nashs Mill Rd.

Right on Leyden St.

Left on Silver St.

Left on Country Club Rd.

Stop 2 is on right (east) side of Country Club Rd. just before the I-91 overpass.

Back on Country Club Rd.  Left on Silver Street.  

Straight through the traffic light of Rts. 5 and 10.

Left at light to Rt. 2A East.  Merge with Rt. 2 east (bear right).

Stop 3 is on the right (south) side of Rt. 2 just before the Turners Falls dam overlook parking.

Stop 4 is the Turners Falls stratigraphic succession.

Continue on Rt. 2 east.  Turn right to cross the Connecticut River.

Straight through Turners Falls.

Left before the bridge on Greenfield Rd.

Through Montague to Rt. 63 south.

Stop 5 is on right, just north of a small cemetery on Rt. 63.

South on Rt. 63.

Right on Bull Hill Road.

Right on Rt. 116 north, through Sunderland to I-91.

South on I-91 to Northampton.

Look ahead:

•  P2-B: Cut thin-section billets for all CT River Valley samples by Thursday, November 11.

•  P2-C: Thin-section petrography of the CT River Valley samples, Tuesday, November 23.

•  P2-D (optional): the first draft of the write-up on the geologic history of the CT Valley; turn in the draft by Thursday, December 2.

•  P2-E:  final write-up on the geologic history of the CT Valley; due Thursday, December 9.
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SEDIMENTOLOGY

GEOLOGY 232
FALL 2004

Field trip to New York State:  Saturday-Sunday, October 2-3, 2004

P3: Ancient marine sedimentary rocks: New York! New York!
A project based on Rt. 9W (Day 1) and Day 2 stops:

Ordovician marine sedimentary rocks
A renowned geologist who is the principal investigator (PI) on a multidisciplinary research project focusing on Ordovician rocks in New York State, has asked you to provide your expertise in examining sedimentary rocks in the area.  In the field you are accompanied by paleontologists.  Your goal is to investigate the claim that these Ordovician rocks provide a record for changing sea level that is crucial in reconstructing the tectonic history of this part of the North American continent.  The PI needs some data immediately and would like to get at the end of the field trip your group's completed field worksheets with the stratigraphic column containing information about all examined Ordovician rock formations.  The PI understands that you will need some time to investigate this problem, and would like you to prepare cut and polished thin section billets from the samples collected in the field by Thursday, November 11, and to complete your petrographic examination of thin sections by Tuesday, November 30.  The PI would also like you to prepare a written report (typed, 5 pages maximum + illustrations; at least 1” margins, 1.5 line space, and 12 point font) that will include:  an introduction to the project (~0.5 page), a summary of your field and petrographic observations for each rock formation examined (~1.5 pages), interpretations of the origin of each rock formation supported by observations (~1.5 pages), a discussion, where based on your observations and interpretations you address the question you were set out to investigate (~ 1 page), a conclusion or a summary of the most important findings (~ 0.5 page), and a list of any references used.  In addition, you should include a graphic log of the stratigraphic section, and any other figures and field photos that you think the PI would find useful.  The PI encourages you to submit a draft of your preliminary results by Tuesday, December 14.  The PI will provide you with feedback on your progress and would like you to consider all comments in the preparation of the final report.  Make all the necessary revisions and finalize your interpretations on the geologic history of the area by noon on Tuesday, December 21, 2004 (last day of exams).  The PI knows that completion of this project will give you valuable experience and is worth a lot in evaluating your performance as a currently practicing sedimentologist.

Instructions for group work (Day 2)
In groups you will describe the entire section exposed at the Ingham Mills locality.  Use the worksheets provided.  Produce only one set of field notes per group at this field stop.  Do not measure the entire section in detail.  Decide where to put formation boundaries and determine the approximate thickness of each formation.  Decide on an appropriate vertical scale for your field sketch of the stratigraphic column (do not use more than 3-4 worksheets).  The level of detail of your descriptions will depend on time available.  You must finish describing the entire section.  Each group will be assigned to collect representative sample(s) from one part of the succession for future laboratory examination.  Upon completing your descriptions we will have a group discussion of the most important field observations.  Be prepared to ask questions and participate in the discussion.

SEDIMENTOLOGY & PALEONTOLOGY

GEOLOGY 232 & 231
FALL 2004
Field trip to New York State:  Saturday-Sunday, October 2-3, 2004

P3-A: Ancient marine sedimentary rocks: New York! New York!
Field trip goals:  1) to be able to recognize and describe various marine sedimentary rocks in the field;  2) to interpret environments of deposition based on rock types, sedimentary structures, and fossil content; and 3) to reconstruct the geologic history of an area based on the examination of a sedimentary rock succession.

What to do in the field?
Plot the position of each stop on the topographic map.  In your field notebook, at each stop, describe rock types and any fossils and sedimentary structures present. Identify the geologic formations (name, age) exposed.  Sketch each outcrop and show the distribution of geologic formations and rocks types.  Propose environments of deposition for the rocks examined.  Make sure that you separate observations from interpretations, and that you support your interpretations with specific field observations.  Answer any questions asked by your instructor(s) in the field.  See instructions for individual stops (below), and special instructions for group work on Day 2 (separate sheet).  Paleontology students should photograph, sketch and identify as many fossils as possible using information from the field guidebook.  Collect and label samples at all localities, and record a tentative ID of the taxon, formation, age, and locality information.

Note: You will have limited time to make observations and take notes at each stop.  Work in your teams and help each other.  Use your time efficiently.  Time limits will be strictly enforced.

Directions:
Day 1

South on I-91 to I-90 (Massachusetts Turnpike)

West on I-90 to I-87 (New York State Thruway)

South on I-87 to New Baltimore Plaza (restrooms)

South on I-87 to exit 21B

North on Rt. 9W

STOP 1A - Sedimentology:  Exposure on the west side of Rt. 9W (30 minutes)

Note: No hammering here.


Sedimentology students:  In your notebooks answer the following questions:



- What is the present-day orientation of the layers at this outcrop?



- What are the two types of rocks exposed at this outcrop?



- Describe the relationship between these two rock types.



- Sketch (indicate scale and orientation) sedimentary structures present:




- along bedding planes (indicate whether these are lower or upper bedding planes)




- within layers



- Discuss your ideas about the formation of these sedimentary structures.

- Look for fossils.  If you find some, try to identify them.  If you do not find any, think of 

the reasons for the absence of fossils in these rocks.

- Note:  Rare graptolite specimens, oriented parallel to each other, have been found in these rocks.  What is the significance of these findings for interpreting the environments and mechanisms of formation for these rocks?



- Discuss your ideas about depositional environments for these rocks.

North on Rt. 9W to Rt. 32

West on Rt. 32 to Rt. 52 (Elm Avenue)

North on Rt. 52 to Rt. 85

West on Rt. 85

STOP 1B - Paleontology:  A Highway Department facility in the abandoned New Salem  Quarry on the right (western) side of Rt. 85 (30 minutes)

Paleontology students:

- Examine characteristics of the rocks exposed here.  Use your stratigraphic column sheet and descriptions and determine what formation this is.

- Look for fossils and make preliminary identifications.

- If time permits, we will hike up the section and look for stratigraphic contacts.

Continue west on Rt. 85 to Rt. 157

Right (north) on Rt. 157

STOP 2:  Exposures on the left (western) side of the road (30 minutes)

Note:  This is a busy road.  Use extreme care while examining these rocks and crossing the road.


All students:



- Identify rock types exposed at this outcrop.



- Identify fossils present in these rocks.  Comment on the diversity of fossil forms present.



- What geologic formation do these rocks most likely belong to?

Continue north on Rt. 157 to John Boyd Thacher State Park

STOP 3:  Indian Ladder parking area (90 minutes)

Note:  This is a state park.  No hammering or collecting here.


All students:  Work in groups to complete a field worksheet for the stratigraphic section exposed.

Continue on Rt. 157 to Rt. 256; Right on Rt. 256 west

Right on Rt. 157 to Rt. 156; Left on Rt. 156

STOP 4:  Knox Quarry on the right (north) side of Rt. 156


All students: 

- Examine the top surface of the rock succession exposed here (you're walking on it!).  Develop and discuss ideas for what caused the structures that characterize this top surface.

- Focus on recognizing different geologic formations exposed in this quarry and on documenting their characteristic features.

- Make a collection of fossils from the principal units exposed in this quarry.  Use your handout to identify geologic formations based on their fossil assemblage.  We'll discuss as a group some interesting ramifications of this assemblage.

Continue on Rt. 156 to Rt. 443; Turn right (west) on Rt. 443

Left (south) on Rt. 30 towards Schoharie

In Schoharie turn left at a blinking traffic light immediately after a school set back slightly from the road and up hill on the left

Almost immediately turn right onto Rickard Hill Road (Schoharie County Rt. 1a) going uphill

STOP 5:  Outcrops on both sides of Rickard Hill Road
All students:  Work in groups to recognize different geologic formations exposed here and on documenting their  fossil content and other characteristic features.  Discuss how the characteristics of rocks indicate the processes by which they formed and the environments in which these processes took place.  Also, discuss how the fossils provide information about paleoenvironmental conditions.   Think about the ecological requirements and preservation  of the fossils.

Back to and right (north) on Rt. 30 to Rt. 30A

North on Rt. 30A to Sloansville

West on Rt. 20 to Sharon Springs

Right on Rt. 10 North to and through Canajoharie

Right on Rt. 5 East to Rodeway Inn, Palatine Bridge, NY, phone: 518-673-3233

Day 2

Right on Rt. 5 West

Enter Herkimer County; Cross the Bridge over East Canada Creek

Turn right after the bridge on Snells Bush Road

Bear left on Snells Bush Road

Right on Ingham Mills Road

STOP 6:  Ingham Mills locality

All students: Work in groups to complete a field worksheet for the stratigraphic section exposed.

Sedimentology students:  See separate instructions for the New York project.

Paleontology students:  Be able to characterize each unit exposed here on the basis of its fossil assemblage and physical and biogenic sedimentary structures.  Collect specimens for your class projects.

Retrace route to Rt. 5

East on Rt. 5 to Canajoharie

South on Rt. 10

South on Moyer St.

Bear right on Carlise St.

Keep right on Old Sharon Rd.

Right into the entrance of Wintergreen park

STOP 7:  Canajoharie Creek (Wintergreen Park)

All students:  Identify rocks types and fossils present.  Discuss probable depositional environments for these rocks.

Retrace route to I-90; East on I-90 to I-91; North on I-91 to Smith College 
Generalized Stratigraphy of Ordovician Rocks in the Mohawk Valley, New York
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from: Garver, J.I., 1995, Ordovician rocks in the Mohawk Valley: Geologic sites for education of high school and college students, in Garver, J.I., and Smith, J.A., eds., Field Trips for the 67th annual meeting of the New York State Geological Association: Union College, Schenectady, New York, p. 357-375.
In the field you will examine the following rock formations:

[Schenectady Formation]
interbedded sandstone and shale

lateral equivalents will be 

examined on the first day

Utica Shale


black shale; locally fossiliferous and calcareous

Sugar River Limestone
fossiliferous (bryozoan-rich) limestone

Kings Falls Limestone
fossiliferous (brachiopod-rich) limestone

Napanee Limestone

dark brownish gray limestone interbedded with calcareous shale

Lowville Limestone

generally poorly fossiliferous limestone;  locally dolomitic

Little Falls Dolomite

light to medium brownish gray dolostone

(Upper Cambrian)

