GLS210 Geomorphology

New Hampshire Field Trip Itinerary - Fall 08

Dr. Lindley S. Hanson

Friday (Map of field area)  

Leave between 1:00 and 2:00 on Friday  - Arrive in Acworth around 4:30.

Bring: Cell Phone, camera, notebook, pen and pencil, rock hammer, tent, sleeping bag, water bottle, two pairs of shoes (one pair you can get wet), rain gear, warm clothes (coat, gloves and hat), hand lens if you have one, flashlight, clean clothes, bathing suit (optional), and towel. Remember, if no one brings rain gear it will rain! 

Money: $30 for food, $4 for Mountain fee and extra money for apple picking (time permitting). 

Part I: Saturday

A. Morning:  Geomorphology of the Cold River
Stop 1. Acworth: Geomorphology of the Cold River
1. The Cold River: Channel features and composition – Draw a concept sketch that includes the following features: thalweg, cutbank, bar, pool, riffle, etc. 

2. Describe the bedding characteristics and composition of the channel sediment: clast size, shape, composition, clast - or matrix-supported, imbricated, plane beds, ripples, etc.

3. How is sediment moving into the channel?

4. Describe the material (sediments) the river is cutting through

5. Does the channel sediment reflect the composition of the local drainage basin?

6. Glacial sediments  (glacial till, glacial fluvial and glacial lacustrine) – Which of these do you see?  Describe their characteristics.

7. There are two terraces found at the mouth of Milliken’s Brook.  Develop a hypothesis describing their origin with supporting evidence.  Draw a concept sketch.

Slope Processes along the Cold River
The high steep bank on the east side of the river is mass wasting.

1. Describe the bank: height, slope, and sediment composing it

2. Describe all mass-wasting phenomena observed and state supporting evidence.  Look carefully at the vegetation.

3. List and discuss all of the slope elements promoting failure.  What are the underlying conditions making the slope unstable? What is/are the trigger(s) driving failure?

4. Where is the oldest part of the landslide, youngest part, and soon-to-fail portion of the slope?

5. What effect does the river have on the landslide and visa versa?

6. You have been hired by the town to study the slide for a year to determine its rate of movement and lateral extension.  Outline your strategy for implementing the study.

Stop 2:  Town/Hanson Gravel pit 

Carefully look at all of the exposures and complete the following exercises.

1. Describe the bedding (e.g. planar, rippled, festoon, graded, etc)

2. From which direction was the sediment deposited. Draw a concept sketch illustrating your supporting evidence.

3. Are the clasts compositions similar to those in the Cold River

4. What deposited this sediment: wind, river, glacier, etc? Supporting evidence?

5. Why does this deposit form a ridge?  Offer two hypotheses with supporting and detracting evidence for each.
B. Afternoon: Show and Tell

Alstead:
1. Warren Brook Flood (2005)

2. Preglacial saprolite (?) and Cock Hill Channel  and potholes

Drewsville: 
1. Drewsville gauge

2. Potholes

3. Glacial Lake Hitchcock delta plain

Walpole (time permitting):

1. Drumlins in the Connecticut Valley

2. Alyson’s Orchard

Topics for discussion
1. Response of river channel composition, morphology and flow to basin sediments.  

2. How is stream flow measured at a gaging station?

3. The morphologic expression of a delta? 

4. Glacial sediments and two till sequences 

5. Origin of saprolites 

6. Causes and consequences of the October 2005 flood

Information regarding sediments

 You will observe and characterize a number of sediments in the field. For each observation provide a sketch and description.  You will have maybe 10 minutes at each stop so be quick and prepared. Properties that you should identify are:

1. Sorting (A) What is the ranged of sediments? 

2. How are the clasts arranged? For a conglormerate is it clast or matrix supported? Why?

3. is the sediment stratified? Are they graded, variably sorted along layers, etc.? Explain.

4. Do clasts exhibit a preferred orientation? Are they imbricated? Why?

Reference Diagrams: Copy and clip these to put in your notebook

A. Sorting

 INCLUDEPICTURE  \d "Macintosh HD:Users:dianehan:Desktop:web:lhanson:gls210:GLS210_Labs:GLS_210_NH_TRIP:swnh_images:sorting.png" \* MERGEFORMATINET 


 INCLUDEPICTURE  \d "Macintosh HD:Users:dianehan:Desktop:web:lhanson:gls210:GLS210_Labs:GLS_210_NH_TRIP:swnh_images:roundness.png" \* MERGEFORMATINET 
D. Clast shape using Zingg Diagram (optional) 



E. Clasts size INCLUDEPICTURE  \d "Macintosh HD:Users:dianehan:Desktop:web:lhanson:gls210:GLS210_Labs:GLS_210_NH_TRIP:swnh_images:Zingg.png" \* MERGEFORMATINET 


F. Clast arrangement





Part II: Sunday (Map)

A. Mapping Striations

You will climb  Mt Monadnock along the White Arrow Trail. Using a silva compass you will navigate the trail, and map striations and other glacial flow indicators.  Print out the map and paste it in your notebook.  We will look for data that will help us answer the following questions: 

1. What was the direction of glacial flow through the area. 
2. Was the top of Mount Monadnock covered by ice? 
I found the following description Mount Monadnock in Wikipedia (2006):

The word "monadnock" has been adopted by American geologists as an alternative term for an inselberg. In glaciation events, a monadnock may remain ice-free above the iceflow that surrounds it, forming a nunatak and thus may retain relics of the pre-glacial period. This peak is often called Grand Monadnock, to differentiate it from other Vermont and New Hampshire peaks with "Monadnock" in their names. The peak is largely composed of schist and quartzite rocks.
Questions concerning this statement that I want you to investigate are;

 1. Was Mt. Monadnock a nunatak, a peak so tall it stood above the ice surface?   How would geologists determine this?  What kind of evidence would one look for?  When we reach the summit you will look for evidence to confirm or refute this statement.   

2. What are the rocks that compose the mountain?  Are they truly schists and quartzites?

Climbing educate: There are some of you that will want to run up the mountain and some that may walk very slow and perhaps not make it. You must stay together in groups and responsibly keep track of other members in the class. I will not be able to be with everyone if the class is spread out along the trail.   However, there are several exposures on the trail that I expect you to map.  If you miss them because you are too busy running on ahead then you will fail this part of the exercise.  No matter how tired or energized you are you must take the time to look at outcrops.     There will be at least 6 exposures you will have to describe.  If you miss them on the way up you will have to hit them on the way down.  Identify and describe the lithology of each outcrop, and any and all effects of weathering and glaciation.

c. Why is Mount Monadnock a Monadnock? 
Mount Monadnock stands out above the undulatory surface of the southern New England peneplain. Its prominence was noted by the infamous Harvard geomorphologist William Morris Davis (1850-1934), who emphasized erosional cycles in the development of landscapes.   Is the mountain a residual knob by chance? Or is there something else influencing its height?

 

B. Learning the Geology 

Metamorphism of the Littleton Formation 
The rocks we'll encounter on the White Arrow Trail belong to the Devonian Littleton Formation. These rocks were once marine turbidites deposited in an Acadian foredeep.  They experienced multiple metamorphic events related to the intrusion of pluton(s) and nappe formation.  You'll observe that the original mud (pelitic) layers reacted intensely to metamorphism, forming coarse metamorphic minerals. In contrast, the sandy quartz-rich layers recrystallized, but did not change much in mineral composition or grain size. This is because quartz is fairly stable at high pressures and temperatures.  The overall effect of metamorphism was to produce interesting pseudo-reverse grading, whereby the layers that were originally fine-grained are now coarse-grained. As a result the topping direction of beds can be easily determined.  INCLUDEPICTURE  \d "Macintosh HD:Users:dianehan:Desktop:web:lhanson:gls210:GLS210_Labs:GLS_210_NH_TRIP:swnh_images:AlSiK.png" \* MERGEFORMATINET 
The Andalumps are composed of mica that has replaced sillimanite that has replaced large crystals of andalusite.  A mineral that takes the form of another is called a pseudomorph. So even though the large crystals look like andalusite the original mineral has been totally replaced. Such changes in mineralogy reflect the metamorphic path experienced by the formation. The andalusites formed in a high-T and low-P event, related to the intrusion of plutons. The peak stage of metamorphism, related to the nappe stage, recrystallized the andalusite to sillimanite, which is more stable under higher P-T conditions. Replacement of sillimanite by mica is the result of retrograde metamorphism related to uplift and unroofing of the mountain. 

C. The Billings Fold

As we approach the top of Mount Monadnock you will see a large recumbent fold on the left.  Look carefully at the fold and the beds it contains.  Determine if this fold is an anticline or syncline.   In case you've forgotten.  An anticline contains the oldest bed in the center and a syncline the youngest.  The fold is named after Marlin P. Billings, a prominent Harvard geologist who mapped much of New Hampshire and pioneered the field of structural geology. 

D. Return home around 6:30 pm

Enjoy the trip 
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