
When Continents Collide

Introduction and Overview

The story of the Geology and Geography of Massachusetts spans over 1 billion years of time. During this time, 
the rocks of Massachusetts have been created by 7 major collisions of islands, continents and seafloor. It is a 
story of great volcanoes, dinosaurs, and mile-deep glaciers of ice that plucked, scrapped and plowed the rocks 
and sediments to make additional new landforms. This curriculum contains the following resources to tell this 
billion year old story to our students.

1. 12 Rock Specimens from across the state

2. 4 Vials of Sand from different beach locations

3. 1 Set of 18 Rock, Sand and Glacier ID cards

4. 1 Rocks Worksheet and 1 Properties Worksheet

5. 1 Set of Rock labels, Oak tags and rubber bands

6. 1 Color Rock Photo ID Spread - 11 by 17 inches

7. 1 Color Massachusetts GeoMosaic Map -11 by17 inches

8. 1 Black and White Massachusetts GeoMosaic Map Worksheet -11 by17 inches

9. 1 Massachusetts towns map -11 by17 inches

10. 1 Earth Plates and Movements per year poster -11 by17 inches

11. 1 Plate Tectonics Teacher Overview layout - 11 x 17 inches

12. 1 Massachusetts Geology Timeline - Teacher Resource 

13. 1 Set of Paper Time Globes and an Inside Earth Card.

14. 1 Set of Collision Cards

15. 6 Collision Modeling Foam Strips

16. 1 Pangaea Paper Globe and Cutouts

17. 1 Dinosaur Poster - 11 x 17 inches

18. Geology Math Worksheets

19. Power Point Presentation - Discussion

The Geology and Geography of Massachusetts



When Continents Collide - Scope and Sequence Instructions
1. Spread out Rocks on Table - each student team picks a rock, examines it and writes down its properties - on 
the Properties Worksheet.

2. Match Rocks to Picture ID layout - Write down name of Rock on Worksheet.

3. Find a Tag and wrap it around your Rock. The tag displays the type of rock (Igneous, Metamorphic or Sedi-
mentary) on one side and where it was found in Massachusetts on the other side.

4. Find Number of Rock on Massachusetts Geology Worksheet Map.

5. Find the correct Rock ID card that goes along with your rock.

6. Record on Worksheets - Name, Type, # Location and one Fact about the rock.

7. Have teams trade rocks and repeat # 1, 5 and 6

8. Discuss the Earth’s Crust and Plate Movements - Show Inside Earth, large Plates and Movements poster.
Teachers use Plate Tectonics Review poster to have a discussion about how the Earth’s Plate’s move and collide 
with one another.

9. Show Time Globe Cards and use Rock ID Cards and Geology Timeline to tell story of Plate Collisions. Use 
Time Globes as Flip Cards to animate plate movements. End with Discussion of Glaciers.

10. Use Pangaea Globe and Cutouts to model the formation of  and break up of Pangaea into our current world.

11. Demo Collisions with Modeling Cards and Foam - Pick a card and demo collision with foam strip as shown 
and discuss how these collisions formed the rocks of our state

12. Discuss Glacier Landforms - Locate on map and enter info on worksheet

13 Examine Sands - use magnify lens or microscope to see individual grains. Enter information on Worksheets.

14. Do Geology Math Exercises using Fill-in-blanks Worksheets.

Rock Descriptions
Igneous: meaning “Born of Fire” - Igneous rocks begin as a hot melted rock called magma. Several miles 
underground rocks are liquid but as they are pushed up to the earth’s surface they cool into crystals. Granite, 
Basalt and Jasper are examples of Igneous rocks.

Metamorphic: meaning “Changed Form” - these can be either sedimentary or igneous rocks that are changed 
by heat and pressure from the overlaying weight of other rocks or by the heat and pressure generated by the 
colliding of plates. The mountains in central and western Massachusetts are metamorphic rocks. Marble, Slate, 
Schist and Gneiss are examples.

Sedimentary: meaning “From Sediments” - This group of rocks  are the weathered and eroded particles 
(sand) of parent Igneous and Metamorphic rocks that have been “glued” together and hardened over time. 
Sandstone and Puddingstone Congolmerate are sedimentary rocks.



Rock Specimens from Massachusetts
Igneous - rocks from the hot interior of the earth
Granite (magma chamber lava) - large grain crystals from slow cooling 3-7 miles
inside of earth - Note 3 types of crystals in granite: quartz, mica and feldspar minerals.
Gloucester and Rockport. Two types in set.

Basalt (lava flows) - fine grain crystals from fast cooling on surface. The darker the gray/
black the faster it cooled - some may have feldspar crystals embedded. Found in Granite 
Faults. Gloucester - Eastern Point and Annisquam Lighthouse.

Jasper (lava flows) - a fine-grained maroon, red or green rock that is of volcanic origin. 
Composed of mainly Quartz with other minerals such as iron causing color. Nantasket, 
Gloucester Beaches, Blue Hills and Saugus. 

Metamorphic - rocks that undergo changes from pressure and 
heat
Slate (compressed mud) - mud is made of fine particles from the erosion of ancient 
mountains surrounding Boston. When this mud is subjected to great pressure and heat, 
the rock Slate forms - The slate under the Boston Basin is over 5000 feet thick. Somerville 

Schist (compressed and folded seafloor) - Schist is sandy seafloor and rocks that have 
been subjected to great pressure and folding. Littleton - East Central Massachusetts.

Marble (compressed shells) - Marble is compressed, melted and reconstituted seafloor 
that originally contained a great number of animal shells, skeletons and corals.  North 
Adams, Natural Bridge State Park - Western Massachusetts. 

Gneiss (granite and sediments metamorphosed) - Rocks that have undergone great 
heat and pressures to distort the crystals in granites or turn sediments to very hard rocks 
that were tilted and folded. Three types in set. Two from Berkshires and one - Boxford.

Sedimentary - rocks formed from the erosion of rocks - can contain 
fossils
Sandstone (compressed sand) - Sand that was deposited in River and Lake Valleys. 
Dinosaur footprints and fish often found in this rock formation in central Massachusetts.
Turners Falls - Central Massachusetts

Conglomerate (puddingstone of pebbles in sandstone) - Jasper pebbles and sand 
that have been cemeted together by the pressure and heat of overlying layers.



Sand from Different Beaches
Compare and contrast the color and texture of the sands. Describe the appearance of the rock grains that make 
up each sand. If possible, Examine each sample under a low power microscope (10x to 30x) in a petri dish or 
with a magnifying lens. 

Good Harbor Beach, Gloucester, Massachusetts - Color Code = Blue Dot
This sand formed from the erosion of the granite and basalt rocks that underlie this area and most of Eastern  
Massachusetts. Note the light gray appearance of the sand compared to the sample from Singing Beach, in 
Manchester about 5 miles south which is light orange in color. The Good Harbor sand comes from  
granite that is composed of the minerals: quartz (crystal clear), black mica, a white/cream colored feldspar and 
less amounts of an orange feldspar. (See rock samples included in kit and match to sand.)  Also look for any 
shells or skeletons from marine animal and plant life. This type of sand under pressure becomes the sedimentary 
rock sandstone which can metamorphose into quartzite. The sand is from granite that is approximately 450 
million years old. Note: Granite rocks erode at a rate of about 1 inch per 1000 years.

Singing Beach, Manchester-by-the-Sea, Massachusetts  - Color Code = Green Dot
This sand formed from the erosion of the granite and basalt rocks that underlie this area and most of Eastern  
Massachusetts. Note the orange appearance of the sand compared to the sample from Good Harbor, in  
Gloucester.  The Singing Beach sand also comes from granite. It is composed of the minerals: quartz (crystal 
clear), black mica, an orange feldspar and less amounts of a white/cream feldspar. The greater amount of the 
orange feldspar makes it color different from the sand above. Also note that the size of the sand grains are a 
little bit larger that the Good Harbor sand which is finer. The Singing Beach sand is unique in that it makes a 
sound when someone sweeps their hand through it - hence the name “Singing Beach.” 
The sand is from granite that is approximately 450 million years old.

Wellfleet, Cape Cod Massachusetts  - Color Code = Yellow Dot
This sand has many shells and skeletons of marine animal life. Note that there are also quartz and orange and 
white feldspar grains and some black mica, but in less amounts that the sands above. Describe and draw the 
different types of shells and skeletons you can find. Can you name the animals that they came from? Many 
grains of this sand may be fossils. Why is this sand different from the sand in the first two samples?  (Ans. 
ocean currents bring the shell and skeleton parts from an area that is abundant in sealife off the coast. Cape Cod 
also does not have any granite rocks directly next to the beaches as does Gloucester and Manchester, therefore 
there would be less quartz and feldspar grains. Note, also the larger grain size of this sand compared to the 
Gloucester and Manchester sands. Under pressure this type of sand eventually becomes limestone or chalk 
which can metamorphose into marble. The sand in this sample can be as old as 450 million years.

Lake Superior, Ontario, Canada  - Color Code = Red Dot
This sand formed from the erosion of very old metamorphic rocks that compose the northern shore of Lake 
Superior in Ontario, Canada. Note the redish colors and larger grain size of this sand compared to the two 
above. The rocks are originally composed of granite that was subject to great temperatures and pressure from 
plate tectonics. This process metamorphosed them into rocks called gneiss. The age of the rocks that make up 
this sand are between 1 and 3 Billion years old! The repeated heating and pressure over hundreds of millions of 
years has “cooked” the rock grains in this sand. Why do you think the grains are larger? (Ans. Wave power/tides 
of ocean for pulverizing rocks is greater that of a lake or the grains are harder due to cooking.)


