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Summary

Students examine hand samples in the lab, then describe formations and interpret facies succession at a local outcrop.  Linked lab and field components doubly reinforce understanding of course concepts.

Goals

--Practice working with sedimentary rock description and classification schemes, sedimentary structures, facies interpretation, Walther’s Law

--Synthesize information on lithology, sedimentary structures, fossil assemblages, etc., toward the bigger picture of facies interpretation

--Encourage students to work together in small groups, peer teaching.

Description

Following lecture presentation of classification schemes and environments of formation for non-siliciclastic rocks, students perform a sequence of two activities (one in the lab, one in the field) designed to guide them from theoretical understanding to practical application.  In the lab component, students are presented with 20 hand samples, and 20 rock names and/or descriptions.  Their task is to examine the samples, match the descriptions with the proper rocks, and propose a likely environment of formation for each sample.  Included among the samples in the lab component are carbonates and cherts similar to those encountered in the field component, which examines a local outcrop exposing four successive carbonate formations in the Middle Paleozoic Helderberg Group.  In the field component, students are first asked to differentiate between successive formations using lithology, sedimentary structures, and fossil assemblages.  They then determine the probable sedimentary environment for each formation, and interpret the facies succession preserved in the outcrop to reconstruct a small portion of local geologic history.  In both field and lab components, students are encouraged to work in small groups to develop their initial responses without instructor input; this ultimately improves both student understanding of the material and confidence in their own interpretations.

Laboratory Component

Non-Siliciclastics in the Lab


This week’s lab is an application of material we have discussed in lecture on pelagics, carbonates, non-carbonate biogenics, and chemical and non-epiclastic rocks.  This includes

(1) the description and classification of non-siliciclastic sedimentary rocks

(2)
the relation of rock properties and composition to the processes that led to the formation of the rock.

As with our earlier lab on siliciclastics, we will do this exercise in two parts.  The first part you will do on your own or in groups, then we will discuss your results.

Part A

On the lab tables are 20 samples, labeled A through T.  Your task is to match these samples to the rock names and descriptions in the table on the following three pages.

Observe the samples from all sides, use your hand lens, HCl, and mineral identification kits (to test hardness where necessary).  Consult your notes and/or textbook to check the boundaries in the various classification schemes.  Match the samples with the descriptions and record the sample letters in the last column of the table.  Record additional observations, sketches, and thoughts on process/environments of formation in the “Notes / Interpretations” column.

Make your notes in the table as precise as possible.  Your personal list will be an important database for preparation for exams, where you may encounter similar rocks.

Part B

When all groups have finished, we will discuss together the samples and your interpretations.  After completing this exercise you should be comfortable with the classification terminology, as well as with the origin and conditions of formation of all rocks and structures.

List of Descriptions
	
	Rock Name / Description
	Notes / Interpretations
	Sample

	1
	Chert, exhibiting conchoidal fracture
	
	

	2
	A single clast of the type you would find in an agglomerate
	
	

	3
	Mosaic anhydrite with chickenwire structure
	
	

	4
	Oosparite or Grainstone
	
	

	5
	Lignite
	
	

	6
	Gyprock (evaporitic gypsum)
	
	

	7
	Peat
	
	

	8
	Dolostone with horizontal lamination
	
	

	9
	Biomicrite or Floatstone with bryozoans and articulate brachiopods
	
	

	10
	Glauconitic greensand
	
	

	11
	Oomicrite or Wackestone
	
	

	12
	Biolithite or Framestone with scleractinian corals
	
	

	13
	Anthracite
	
	

	14
	Biomicrite or Floatstone with bryozoans, crinoids, corals, and articulate brachiopods
	
	

	15
	Limestone with birdseye texture
	
	

	16
	Replacement chert composed of silicified ooids
	
	

	17
	Lapilli stone with conspicuous rounded droplets of volcanic glass (Pele’s tears)
	
	

	18
	Chalk
	
	

	19
	Fine tuff with faint parallel lamination
	
	

	20
	Micritic limestone or Mudstone, exhibiting conchoidal fracture
	
	


Field Component

Carbonate rocks (Helderberg Group) of the Hudson and Mohawk Valleys

Directions to Field Locality from Vassar College:

After leaving campus, take Route 44/55 West through Poughkeepsie and across Mid-Hudson Bridge.

Merge onto Route 9W North; continue 2.5 miles.

Turn left onto Route 299 West; continue 5 miles.

Turn left onto access ramp to I-87 (NY State Thruway).

Take I-87 North to exit #21 (Catskill); follow signs for Route 23.

Turn onto Route 23 East.

U-turn at first (preferably legal) opportunity.

Once on Route 23 West, take off-ramp for Route 23B (which is also the access back to I-87) and park as far to the right as possible.

This outcrop, which we briefly visited during our Sedimentary Structures trip, exposes a large section of the Helderberg Group.  As one moves west from the angular unconformity with the underlying Austin Glen Formation, the following formations are exposed: Rondout, Manlius, Coeymans, and Kalkberg.

OBJECTIVES:

1. Distinguish between the Helderberg formations by noting lithology, clast size and composition, sedimentary structures, and fossils.

2. Make an overview sketch of the outcrop that shows the locations of the formational boundaries and the locations and types of sedimentary structures that you observed. 

3. Based on your observations, determine a likely depositional setting for each formation, and describe the facies succession represented in this section.

4. Classify the rock of the Kalkberg Formation using both the Folk and Dunham classification schemes.
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