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Grade Four   Geology   Whipple Hill


BOWMAN GRADE 4 BIG BACK YARD

WHIPPLE HILL GEOLOGY FIELD TRIP

Room Parent

· Logistics:

· Group:  Groups of 4-6 students.

· Time:  3 hours  (1 hour to travel to and from, 1.5 –2 hours for walk and snack. 
· Where:  Whipple Hill, Lexington, MA

· When:  In the early spring after training with leaves off of trees and with clear weather for good visibility. 

· Sites:
Parking Lot; Trail Up; Top; Trail down.
· Identify parent drivers and ensure they are “certified” by the school. To be certified by the school, parents must get a copy of their automobile insurance summary sheet and their license to the front office for approval.
· Schedule parents to attend training session, lead walk, and drive.  

· Ensure parents get background information sheets and copies of walk are available in storeroom.

· Ensure no overlaps with other classes by checking the schedule outside the BBB office.  Update BBB schedule with class time by writing Time/Grade/Teacher in correct date.

· Discuss with teacher if Optional Rock identification will be done.  Notify parents.
· If you have trouble recruiting volunteers to lead this walk, you may call Alison Coolidge Boreiko or Alden Carpenter (a retired Lexington resident) at 781-862-4027 to help lead a walk

Teacher

· Get Principal’s permission for field trip.

· Get signed permission slips from parents including permission for the child to be transported in a parent’s car.
· Back in the classroom:  Write the story of a rock you saw today and describe all of the ways it has changed.

Science Coordinator

· Schedule walk training in late March with Fran Ludwig and notify all the Classroom coordinators of the date.

Questions/Comments?

Logistics questions contact Alison Coolidge at 781-862-3746 or acoolidge@rcn.com 

Nature Walk Overview 

If you are driving children, please ensure that you have been certified to drive by the school.

Attending a training session is also recommended for this walk.

Logistics:

· Group:  Groups of 4-6 students.

· Time:  3 hours  (1 hour to travel to and from, 1.5 –2 hours for walk and snack. 
· Where:  Whipple Hill, Lexington, MA

· When:  In the early spring with clear weather for good visibility. 

· Sites:
Parking Lot; Trail Up; Top; Trail down.
Objectives:

· Observe rocks in the field and identify common rocks and minerals.

· Develop a sense of scale for time and distance in studying geology.

· Discover that rocks change over time

· Learn about some things that change rocks.

· Use a map and compass for orientation and to identify landmarks.

· Learn about soil and tree growth in relation to bedrock.
Materials:

· Egg carton of labeled rocks (one/group)

· Popsicle sticks and a small ruler (one/group)

· Trail map of Whipple Hill (one/group) 

· Clipboard, pencil, data sheets pages 12-15 (one set/group)

· Magnifiers (one/group)

· Road map of Eastern Massachusetts (with notable landmarks labeled) one/group.

· Compass  (one/group)

· Binoculars (optional)

Activities:

1. Introduction to Whipple Hill/Parking Area Exploration:

· Examine rocks in the rock wall (color, presence of crystals, rounded/sharp edges)

· Measure depth of soil near entry sign; observe height of trees.

· Discuss respect for plants, animals, and non-living environment in Conservations Area.

· Orient map with compass and find “summit trail”.

2. Walking up trail:

· Look for signs of weathering and erosion.

· Describe properties of rocks along train (color, crystal size)

3. Top of Whipple Hill:

· Identify a few rocks and minerals (match to samples); note smoothing of surface of hill.

· Speculate on whether the bedrock crystallized deep underground or at the surface.

· Measure soil depth.  Observe height of trees.

· Locate highest point, find the direction to landmarks using compass.

· Locate Whipple hill on map; locate peak on Whipple Hill map and find rail down to the east.

4. On the way down:

· Observe the glacial boulders and speculate on how they got there.  Describe action of glacier in Lexington.

· (Optional) Locate granite vein and speculate about the age of the vein compared to the dark bed of rock.

· Appreciate the scale of the geologic features from the overlook.

· Observe rocks being broken by tree roots and trees being bent by rocks.

· Wrap up: Review all the changes in rock observed or interpreted during the hike: formulation from melted rock, weathering due to air, water, earthquakes and the action of plants and erosion due to water and glaciers.

· (Optional) Locate the granite post used as a boundary marker between Lexington and Winchester.

Nature Walk

The information in the boxes indicates questions that are to be answered on the student data sheet.

1.  INTRODUCTION TO WHIPPLE HILL (20 minutes) (Whipple Hill Map, Stop 1)

Meet in groups at the parking lot where the trail starts up the hill.  Two groups explore the rock wall and soil near the tall trees.  Two other groups discuss the importance of respect for a conservation site and will use map and compass for orientation to the site.  The groups will then switch.  

As each group finishes explorations at the base of the hill, it should start up the trail. The groups should be separated as they begin to climb the trail.

A.  Rocks, soil depth, and tree height

Two groups will explore the rocks and soil here at the base of the Hill.   Keep the two groups separate as they explore the site, one group starting on rocks and the other on soil.

· Rocks
· Examine rocks in the rock wall. Are all the rocks they see the same?  Describe some differences, such as color, crystal size.  (When looking at rocks always search for fresh surfaces.  It is difficult to distinguish colors and crystals on weathered surfaces.) Write descriptions on the student data sheet space #A1.

· Which is the most common color? Are most of the rocks rounded or do they have sharp edges?  Are rocks changing now?  How and why do you think so?  

· What are those gray green splotches on the rocks?  Lichens are a primitive plant, algae and fungi living together.  You can remember the name because the algae and fungus have a "likin' " for each other!  But in attaching themselves to a rock they slowly cause the rock to deteriorate and crumble.  It’s amazing to think of a tiny plant changing solid rock!

· Away from the rock wall and to the right of the trail as you face uphill is an interesting boulder with a stripe of a different rock in the middle of the boulder.  How do you think the stripe got in the rock?  Any ideas?  We will look for clues as we continue to explore Whipple hill.

· Do you like detective stories?  These rocks have a story to tell.  Scientists learn to discover clues by observing and putting the story together.  We will be trying to figure out the story of these rocks as we climb Whipple Hill.  You have already started the story by your observations here at the base of the Hill.

· Soil depth and tree height
· How far can you push the Popsicle stick into the soil?  Try at several sites in the woods.  Why is it not a fair test to put the stick in the middle of the trail (feet pack down soil.) Is the soil deeper than the Popsicle stick?  Record results in #2A on datasheet.  Notice how tall the trees are.  Do you think there is a connection between trees and soil?

· Where does soil come from?  Look at a small soil sample with a magnifier.  Roll it between your fingers.  Can you recognize any of the soil particles?  What do you remember from your study of soil in Grade 2?  Do rocks have anything to do with soil?  Do you find evidence of tiny rock particles in soil? Soil is composed of mineral particles and pieces of decayed leaves and roots. Soil formation is one of the last chapters in the story of rocks.

· Respect for natural areas

· Stand by the signpost at the start of the trail and read aloud the notice posted there.  

TOWN OF LEXINGTON

CONSERVATION LAND

WELCOME! Lexington conservation lands are open to all for walking, jogging, picnicking, nature study, photography, skiing, and other pursuits that do not damage the land or impair other people’s enjoyment of it. These are your lands.  Please enjoy them and take care of them

To protect these lands, the Lexington Conservation Commission has adopted the following rules for public use.

IT IS FORBIDDEN ON CONSERVATION LANDS:

· To operate a motorbike, snowmobiles, or any other motor vehicles

· To consume alcoholic beverages or disturb the peace

· To carry firearms, hunt animals. Or remove, damage, or deface any plants signs, structures, or natural features.

· To discard litter or trash.

· To make a fire without written permission

· To be in conservation land without written permission between the hours of one-half hour after sunset and one-half hour before sunrise.

VIOLATIONS ARE PUNISHABLE BY A FINE OF UP TO $200 OR THE REPLACEMENT COST OF DAMAGE, WHICHEVER IS GREATER.

· This land belongs to all the people of Lexington including you.  It is a Conservation Area.  Why is it a good idea for Lexington to create protected places like Whipple Hill?  How can we show respect for the plants and animals that live here?  What about the soil, rocks, air and water that are part of their home?  As you walk around the Whipple Hill Conservation Area look for evidence to show how well people are taking care of it.

· Map and compass
· Show students the map of Whipple Hill.  How can you find where we are on the map?   (Stop 1) Any suggestions about how to orient a map to the site?  What is this arrow marked N on the map?  Would a compass help?  Orient the map to the compass.  (Check to see that N on the map is aligned with N on the compass.)  Facing N, do you see Winchester Dr. or the woods (Winchester Dr.)  The triangle shows the top of Whipple Hill.  Which direction does the road run?  With students, trace the route they will take.  The trail is marked with a white stripe painted on the rocks.

2.  WALK UP THE TRAIL. NOTICE CHANGES (10 minutes) (Whipple Hill Map, Stop 2)
· Trail and signs of erosion
· What is happening to the trail?  Why is the trail lower than the soil on either side?  Why are there so many rocks along the trail?   What do students think happens when it rains?  Do they think the soil was washed away so that rocks buried underneath can now be seen?   Why do they think so?  

· What is it called when loose materials like soul are carried away by wind and water? (EROSION)  Write your answer in #B on the data sheet. 

· How do rocks become small enough to be carried by wind or water?  What evidence do you see that rocks are breaking up? (Worn patches, cracks, “rusty” or discolored areas)  What could cause this? (Exposure to rain, air, heat, and cold).  RUST = IRON IN DARK MINERAL + WATER + AIR.

· Do all the rocks on the trail seem to be loose on top of the soil or surrounded by soil?  Do some rocks appear to be part of the solid crust of the earth?  The solid rocky crust is called BEDROCK. How can you tell the difference?  (Bedrock is often found in large expanses and it is impossible to “dig it up” since it is part of the earth’s crust.  Sometimes people call it ledge.)

· Rock identification
· Look at the color (light, dark) and crystal size of any rocks you find.  (Remember to look for fresh surfaces).  Are all rocks exactly the same material? (no, lots of variety in loose rocks) The pistachio green material that is found in thin layers on a few rock surfaces forms in cracks where one rock moves over t another.  You can feel the smooth surface that results.  When rocks move over each other quickly what happens? (Earthquakes)  Would earthquakes help to break rocks into smaller pieces? 
3.  THE TOP OF WHIPPLE HILL (45 minutes) (Whipple Hill Map, Stop 3)

The groups may be on the top at the same time.  There is plenty of space and a variety of activities to keep the groups separate.  The activities can be done in any order.  

•
Rocks on Whipple Hill

What is your first impression of the top of Whipple Hill? (You can see a long way in every direction.  The top is solid bedrock.  The rock is smooth, but some pieces are breaking off.)

· Rock ID   (Focus on bedrock, but you may also look at loose rocks.)  Is this bedrock?  Are the rocks light or dark in color?  Can you discover any crystals?  Measure any crystals that are big enough to see easily.  Can you identify any minerals?  Look for a vein of quartz in the bedrock.   Answer your datasheet #C1.

· The story this rock tells.

Look at a freshly broken sample of the bedrock from the egg carton samples.  What is the name of the most common type of rock at the top?  (Match the fresh sample in the kit to a named sample.  The bedrock is diorite or gabbro)

What story does the rock at the top of Whipple Hill tell?  Were these crystals formed at the surface or deep underground?  Remember that the longer crystals have to grow as the molten magma become solid rock, the larger they are.  If the crystals are large enough to see without a magnifier scientists consider them medium or large.  (These rocks were formed deep underground with miles of other rocks on top of them.  Some scientists think that they were formed 6 miles inderground!)  Write your thoughts in #C2 on your datasheet.

These rocks and most rocks in Lexington are very dark in color.  Geologists tell us that rocks that are formed from dark minerals may have come from some part of a volcano.  

The crystal size tells us whether the rock came from a lava flow at the surface (small crystals or no crystals in the case of obsidian) or from the deep roots of a volcano.  

Can you imagine volcanoes erupting near Lexington millions of years ago?  Scientists tell us that the dark rock of Whipple Hill solidified over 400,000,000 years ago, possibly in the “roots” of an ancient volcano in its cool down phase!

Are you good detectives?  If these rocks formed deep underground, how come we now see them here at the surface?  Do rocks and even the crust of the Earth change with time?  Any ideas?  Write your thoughts in #C3.

(Accept all answers.  Most children explain the surfacing of deep-formed rocks through dramatic earth events such as earthquakes and erupting volcanoes, but scientists say that there is another more likely process- erosion.  If these rocks didn’t move to the surface themselves, perhaps the surface moved to where the rocks are.  Year by year, tiny bits of rock broke off and were washed away.  Gradually, given enough time, a 6-mile layer of surface rock can be worn away.  Amazingly, the very slow process of erosion over very long periods of time is probably the cause… and this is still happening right now!!!)

What evidence is there that rocks are changing, breaking up and being washed away? (In rock wall and along the trail up and cracks and pits in bedrock on top).  Over millions of years enough rock can be eroded to expose rocks that formed deep under the surface! 

Look for a pinkish foot long boulder with large crystals near the top.  Are the loose rocks you have seen near the Parking Lot, along the trail, and at the top the same as the bedrock at the top?  Look back at your data sheet.  (Most are not dark like the summit rocks, so they probably did not come from broken pieces of Whipple Hill bedrock)  If not, where do you think they may have come from?  They may have been moved from somewhere else.  What about loose rocks at the top that are not like the bedrock at Whipple Hill?  Could water push them to the top of the hill?  Any ideas about how that might have happened? (Wind and liquid water, but neither could push the pink granite rock to the top of the hill—leave that as a mystery until Stoop 4.)

· Rocks commonly found in Lexington (Optional) 
· Look for rock color (light, dark), mineral crystals in the rock, crystals size.  You may find quartz and recognizable feldspar crystals.  

· Granite is composed of mostly light colored minerals in crystals large enough to see.

· Diorite is composed of half light colored minerals and half dark colored minerals in small crystals large enough to see (salt and pepper effect)

· Gabbro is composed of mostly gray and black minerals in crystals large enough to see.

Crystal Size






Color 

Light

   Medium

    Dark

Small (formed near surface, lava flows)
RHYOLITE   ANDESITE    
BASALT

Large (formed deep under ground)

GRANITE
DIORITE

GABBRO
•
Trees and soil on Whipple Hill

How tall are the trees here on the top of Whipple Hill?  Compare the height of the trees at the top and the trees at the base of the hill.  How far can you stick your popsicle stick into the soil here?  Compared with the bottom of the hill, how deep do they find the soil? Is there any connection between the depth of the soil and the height of the trees?  Do trees grow tall where the soil is deep?  Is it harder for trees to grow where soil is very shallow?  Explain on your data sheet, #C4.

Are there any weather factors that might make tree growth at the top different than at the entry sign?  (Wind causes plants to dry out faster and limits growth.  Temperature extremes are more common with less shelter.)

•
Whipple Hill's highest point

Can you find the highest point? If you find the right spot there will be a clue at your feet.  Look at the trail map and find the triangle that marks the top of Whipple Hill.  On the rock at the top of the hill there is an outline where a metal triangle used to be.  Look under your feet.  Are you standing on it?   

Look out toward Boston Harbor to the East and imagine that you  can see the water.  When you are standing here, how high are you above sea level (look at the map).  This is the highest point in Lexington, 374 feet above sea level!

•
Map, compass directions, landmarks

Can they see a long way? What can they see?  Listen to their observations.  If we orient the Eastern Massachusetts road map with the compass could we identify what we are seeing?  Several landmarks are labeled on the map.  Use the compass to find them and write their compass direction in #C5. 

West:

Wachusett Mt.  Look along the horizon to the right of two water towers  (may be very hazy)

Church steeple in Lexington  Look farther to the right of the water towers 

Flagpole on town green  Look for the flagpole a little to the left of the church steeple (with binoculars you can tell which way the wind is blowing)

Southeast:

Boston buildings 

Charlestown Bridge (near Boston Harbor):  Look for a smokestack along the horizon to the left of Boston buildings.  This the Boston Edison stack where they burn oil to make our electricity.  Just to the left you may be able to see the bridge.

Arlington Water Tower: Large, greenish tower at top of hill.
North:

 Burlington Mall Cinema  Look just below radio towers. 

New Hampshire mountains may be seen on a clear day.

· Reading maps

Look at the Massachusetts map and the mountain map and find the most distant points you can see.

How much of Massachusetts can you see from Whipple Hill? (On a clear day more than a third).  Which way is east?

Look at the Whipple Hill map.  There are many trails. On the map find the trail that leave the top of the hill and heads east.

4.  DECENT AND WRAP UP (30 minutes)
Head over to the east side of Whipple Hill to find the trail down.  We will follow the trail going East and then along the stone wall.  Look for the white trail markers.  Can you find the trail and the stonewall on your map?  

· Glacial Boulders (Erratics) (Whipple Hill Map, Stop 4)

Follow the path along the stone wall.  Can you find the place where the trail goes along the stone wall and then bends to the right?  This is our next stop.

Beside the wall as the trail bends you will see a very large boulder.  Why is it hard to identify (lichen).  Suppose the rock is granite—mostly light colored, on the inside. 

Could the large boulder be a chunk of rock from the top of Whipple Hill? Explain your answer on the data sheet in #D1.  How did it get here? (No, Whipple Hill is mostly dark colored with no very large veins of granite.)

Scientists have found similar loose rocks here that match a type of rock only found far to the north in New Hampshire by wind? By water?  What if the water was frozen (hopefully someone will mention a glacier—if not take out he picture of a glacier to provide a hint).

A million years ago, ice started to build up in Northern Canada.  As it got thicker and thicker, it started to flow very slowly southward.  This is called a glacier.  The ice moved down through New Hampshire picking up rocks as it went.  Eventually the ice reached Massachusetts, where it covered everything with a mile thick layer of ice.  The rocks and sand stuck in the ice made it like sandpaper as it moved across the landscape.  There are still scratches from the glacier on the flat rock outside the Hayden Recreation Center.  When the glacier got to Mt. Monadnock and Mt. Wachusett, it pushed and scratched over their rocky peaks and smoothed the hard rock on the tops of these mountains.  What about Whipple Hill?.  What does the to look like?  The top was also smoothed by the glacier, especially on the north side.

About 15,000 years ago the glacier started to melt.  What do you think happened to all the rocks stuck in the glacier? (Many of the rocks in this wall and the huge boulder were dropped by the ice right here!)  Scientists call giant rocks moved by the glacier and then dropped when it melted glacial erratics. The early settlers found the land covered with scattered rocks left by the glacier and moved them to clear the land for growing crops but also to make stone walls marking boundaries and pasture land.

· Large granite vein in bedrock (Whipple Hill Map, Stop 5)

Just as the trail leaves the woods, it crosses an exposure of dark bedrock with a large granite (light in color with pink feldspar) vein crossing it.  Let's use our detective skills to figure out what happened here.  Sometimes after a rock has cooled and hardened new magma may flow into cracks.  If both the dark bedrock and lighter-colored granite were formed from magma deep in the Earth, can you answer these questions?  Which rock is older?  Which rock hardened first?  (dark rock older, hardened first)  How come the rock is here at the surface?  Why is it all smoothed? (Erosion including glaciation)

· Overlook and valley (Whipple Hill Map, Stop 6)

Find the place on your map where the trail passes through the second rock wall and bends to the right before it descends into a valley.  Instead of following the trail walk cautiously straight ahead to the edge of the overlook (an adult should go first). Observe the pond in the valley and the rock outcropping across the valley.  Can you find it on the map?  This valley was most likely carved out by the glacier as it moved from north to south.
· Vernal Pond and nearby rock outcropping

Return to the trail and descend into the valley.  Turn left to walk beside a vernal pond.  A vernal pond dries up in the summer) In early spring, you can hear the "quack, quack" call of the wood frogs as they lay their eggs here.  Do you remember watching wood frog eggs hatch in school? 

Look back at the overlook where you were standing earlier.

· Rock Outcropping (Whipple Hill Map, Stop 7)
Look Continue North along the trail.  Just beyond the pond is a rock outcropping with many large boulders broken off. Trees grow in the rock cliff.

From where do you think the large boulders at the foot of the cliff come?  Do you think they broke off from the bedrock outcropping?  Why do you think so?  (same type of rock as bedrock).  Why would they have broken off, weathering, the glacier, tree roots?  What clues or evidence do you have?  Write your ideas on you data sheet, #D2.

Look at the large trees growing there on the cliff.  Where are their roots?  What have you observed today about the relationship of trees to rocks?  Listen to students' ideas.  

If a tree growing in a crack got slowly bigger and bigger do you think the tree could eventually crack the rock?  Could a tree be stronger than a rock given enough time?  Can anyone remember seeing a plant grow in a driveway or the blacktop at school?  Can a seed crack blacktop or concrete?  

Encourage children to think about and look for clues as to how trees change rocks and how rocks affect how well trees grow.  Can plants change rocks?  What evidence of this can you see?   

Can rocks change how trees grow?  What evidence do you see?

•
Boundary marker (Whipple Hill Map, Stop 8)

Just before a trail post indicating a right angle turn to the left there is a white house to you right.  Behind the house you will see an interesting granite Post. Walk through the trees to the granite post with a large "L" carved on it.

Do students know how long ago people marked the boundaries between towns?  Would trees be a good idea?  What about when the tree grew old and fell down in a storm?  What material would be sturdy and last?  Rocks!  In fact granite posts were used because quartz, a common mineral in granite, and is one of the hardest minerals.

Do you think we are in Lexington now?  How can we tell?  The "L" on the granite post stands for Lexington.  What might be carved on the other side?  Look and see.  W stands for Winchester.  Would children in that house go to a school in Lexington?  Why do they think so?

Continue on the trail.  Be sure to make a LEFT TURN up through the stone wall near the trail sign otherwise you wind up in someone’s yard.

5.  Wrap-up

Stop for a minute and ask students to think of all the ways they have discovered that rock changes!!  

You have seen many clues about how rocks at Whipple Hill have changed in the past and are still changing now.  Write down things that can change rocks on the data sheet, #D3.

Possible answers: 

· Weathering (solid rock is broken into smaller pieces): Air, water trees and other plants, including lichens, earth movements, cooling and heating.

· Erosion (rock pieces and sand or soil are carried away): Air, water, ice.

· Temperature: Molten rock cools to form solid rock

· People

· Anything else?

Mention 3 things that you have learned about geology on your trip to Whipple Hill in #D4 on your data sheet.  Did you discover other thins that surprised you?  Write down any other interesting things you have discovered at Whipple Hill.  Are there things you still wonder about?  Write these down too.

Did they discover other things that surprised them?  Write down any other interesting things they have discovered in studying Whipple Hill geology.  Are there things they wonder about and questions they want to ask?  Write these down too.

Return to the Parking Lot.

Back in school can you write down the story of a rock you saw here on Whipple Hill and all the things that have happened to it and changed it.

