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SHIPPING: THE WORLD CONNECTION

TEACHER GUIDE

by

Rosanne W. Fartner, The Ohio State University
and

Ray Pauken, Columbus Public Schools
Ohio Sea Grant Education

OVERVIEW

This investigatian pravides information on the importance of the Great Lakes in international trade. In Activity A
students identify the countries involved in shipping through the Port ol Toledo and classify the types of imports and exports
handled there in cne shipping season,

Activity B provides an explanation of how ships can go from the ocean ta the higher elevations of the Great Lakes.
Students construct and demanstrate a working model cf a series ol locks. Activity C is a crossword puazle using terms
from A and B.

SUGGESTED APPROACHPREREQUISITE STUDENT SACKGROUND:

Students shauld be able ta identify countries and
continents using an atlas.

MATERIAl S:

Activity A: colored pencils  one or two per student!,
reference maps from world almanac or atlas.

OSJECTIVES:

When students have completed this investigation, they
should be able to:

1. Discuss the irnpartance ol the Great Lakes in world
shipping.

2. Explain what is meant by the registry flags af
commercial ships.

3. List the main types of products imported and exported
through the Port ol Toledo. The Great Lakes Historical Society in Vermilion can

recommend other local film sources in Ohio.

4, Explain how ships can go from the ocean to the higher
elevations of the Great Lakes.

NOTE: lnforrnatian to teachers is enclosed in boxes in this
guide.

Activity B:  per team of four students!: two half-
gallon or quart milk cartons, small toy boat, scissors or
sharp knife, rnadellng clay or waterproof tape, water, sink
or stream table, 1 small block of wood about one inch
thick.

Activities A and C are best done by students working
individually, although A may require the sharing af
reference maps. Activity C may be used as a means of
evaluating student understanding ol the materials in the
Investigation. Far Activity 8, students work in teams of
three or four. The entire investigation can usualty be
completed in three class periods if models of locks are
constructed outside of class.

A twenty-nine minute film entitled "The Great Lakes
Connection" �978! is available on free loan fram Modern
Talking Picture Service in New Hyde Park, NY 1 f040, The

upper lakes and the Soo Locks. It Includes a discussion of
the history of the Great Lakes and the possibility of winter

shipping.

The same Modern Talking Picture Service has a 30-
minute film, 'The Great Lakes" which includes more than
shipping. There is an overview of the importance cf the
lakes in general, histarically, economically, and
ecologically, as well as footage about locks, dredging,
winter shipping and canals. It is best to use only one of
these two films, because they oontain some sections which
are identical.



SHIPPING: THE WORLD CONNECTION

Rosanne W. Fortner and Ray Pauken
Ohio Sea Grant Education Program

INTRODUCTION

When the United States of America proclaimed itself in f116 to be an independent nation, all
of its cities were busy sea ports. The young nation clung to the ocean, finding there a source of
food, an avenue for trade, and a barrier against the powerful nations of Europe. Two hundred
years later the population centers of America are still linked to bodies of water. In fact, more
than 3/4 of the U.S. population can be found in those states which border the Great Lakes and the

-G.Mangone,Am ri n n h W rt of W t r

Our waterways connect us with the rest of the world. The Great Lakes have twenty-two
international deep-water ports joined to the world ocean by a series of locks and channels called the St,
Lawrence Seaway. The system creates a waterway 2340 miles long through which goods may be
shipped to ancf from the heart of America

OBJECTIVES: When you have completed these activities, you should be able to:

Discuss the importance of the Great Lakes in world shipping.

Explain how ships can go from the ocean to higher elevations of the Great Lakes.

Explain what is meant by the registry flags of cornrnercial ships.

Lfsf the main types of products imported and exported through the Port of Toledo,



ACTIVITY A: WHERE GO TkE EIOATS?

PROCEDURE

KEYWORDS: cargo, register, flag of convenience,

"Green leaves a-floating,
Castles on the foam,
Boats ot mine a boating.
Where will all come home?"

R; heii L. Stevenson, "Wf,e:e Bo '.he Boats~"

Ships fly ng ',he flags nf over 50 nations
.~,gularty use lhe trade rOuteS Of '.i.e Great LakeS.
, hey make these waterway s the world's most
irnporiitn! inland wa',or transportation system by
i.r,r.nectinq interior America willi the markets of
lite world.

MATERIALS: Outline map  page 4!, cargo
mformation from the Port of Toledo for a por/ion of
one year, two colored pencils, world map for
refe rer,ce.

On the fallowing pages are liSted the comings and
goings of international trade ships at the Port of
Toledo, Ohio. Not all of the ships in port were
lisfed, but they provide an idea of what is happening
in world shipping and how Lake Erie is involved.

A. Find the Great Lakes on your world map  page
4!. Label the Port of Toledo  on Lake Erie!
with an X.

B. Look at the International Shipping tables for
the Port of 'Toledo  pages 5-7!. Notice the
columns labelled "From" and "To", These tell

you where a ship is coming from  its last
port! and where it is going next. For some
ships these ports were not known.

C. Now look at the column labeled "Flag." This
tells the country in which a ship is
registered. The ship flies that country's flag.

D. Use one colored pencil to shade in all those
countries listed under either "To" or "From"
for the ships given. Use a reference map to
find out where these countries are.

E. With a second colored pencil, make slash lines
through any couniry lisled in the "Flag" column.

A-E. Students use the Internationa! Shipping tables to construct
a map as shown on page 6 To find all the countries
needed they should have access to a standard world rr,ap
or large globe, For younger students you may need tu
mark the tables to indicate the continent for each
country Also, small reterence maps sometimes do not
show Cyprus and Malta Both a;e islands in the
Mediterranean Sea.

Answer the following questions based on lhe
table and your completed map. Put your answers on
your answer sheet.

1. The shipping season opens when shipping lanes
and locks are free of ice. When did the

shipping season open in this example yEar?

Tt The sh pping season opened in April.

2. When did the season close? Why?

T2. The season closed in December because of ice in the
shipping lanes and locks.

3. About how much of the world was affected by
trade with the Port of Toledo in this example
year?

Ta. Two-thirds to three-fourths of the world was atfected
by trade through Toledo in this example.

4. Which two flags are most frequently flown by
international trade ships using the Port of
Toledo?

T4. Flags of Greetxs and Yugoslavia were most frequently
flown.

5. Did ships flying these flags actually sail to or
from those countries?

T5. Ships under those flags did agt come or go from those
countries,

6. Are these countries the leaders in world trade?

Discuss this answer with the rest of the class.

T6. The COuntrieS are rtrg, leaderS in world trade.



Toledo Ex ports

Number of Ships To

Toledo Imports

Number of Ships From

The last part of this investigation calls for speculation by
the students. Accept all reasonable answers and discuss
them. According to Robin Burton I" Flags of Convenience,'
~e~Frgn~ir> 2t S!: 294-302!, a person who owns a
merchant ship and registers it in another country to save
money on taxes ar.d wages is using that country's flag 'lor
convenience. In the recent past  up until about f975! many
of these convenience countries did not require inspection of
vessels or training credentials for crew members. It was
not uncommon for safety conditions to be neglected. ships to
tall into disrepair, and crew members to be speaking five

8. Classify imports as being foods, manufactured
goods, raw materials for industry, and
miscellaneous. For each continent tally up the
number of ships carrying each type of product
into Toledo, and record the numbers in the
chart on your answer sheet.

7. Classify Toledo's outgoing products  exports!
as being foods, manufactured goods, timber, or
miscellaneous. For each continent tally up the
number of ships carrying each type of product
out of Toledo, and record the numbers in the
chart on your answer sheet.



9. With which continent does the Port of Toledo
carry on the most trade?

Tg. Europe provides most ol the trade through Toledo.

10. What is the main export fo that continent?
T14 Exporls exceeded imparts in this example year.

Tio The r. ain export to Europe is leod.

1 f. What is the main import from thai cofttinent?

Ti 1 Tlie rti,iin irttport is raw materials for industry,

I Z. Based on the imports chart, what is one of the
main industries in Europe?

TS. If ocean going ships could not reach Toledo and
other Great Lakes ports, how would U.S.
products have to be transported?

13. Based on the export chart, what U.S. product do
the developing nations of Africa need most?

T13. Africa gets food through Toledo.

NOTE: Some statistics indicate the importance of Lake shipping. You may wish to share these figures with your students:

135.7 Million Tons

128.7 Million Tons

1985 Total Net Tonnage

1986 Tota! Net Tonnage

Total bulk shipments  grain, coal and iron orel 107.7 Million Tons

due almost entirely to a decrease in iron are shipping. down
steel-making process, the slump in Great Lakes shipping
Shipping figures through July of 1987 showed an increase

compared to 50.6 million tons in 1986!.

The decline in Great Lakes shipping in 1986 was
12,2'/., Since iron are is used exclusively in 1he
inirrors the condition of the domestic steel industry.
over 1986 tonnage for the same period �2,9 million

14. The ships on pages 5-7 carry different
amounts of the cargoes listed. If you consider
the a~~[ of ships only, which is greater
from the Port of Toledo, imports or exports?

Toledo is only one of twenty-two deep wafer
ports on the Great Lakes. Using the information
from this activity, based on part of one year' s
shipping from one port, you can probably begin to
see how important the Great Lakes are in world
trade.
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ACTlVITY 8: HOW DO LOCKS WORK/

Magar the Horrible

1979 K,rig FrrattireS Syndioate
Used by permission

Lake SuperiOr iS 602 feet abave Sea level. In Order far ShipS tO gO fram the Atlanttc Ocean
to the Great Lakes and back for international trade, the United States and Canada have
construcled a series of locks that raise and lower ships to the levels of the lakes, rivers and
ocean. Because of this system, 80% of the world's cargo ships can now sail as far west as Lake
Superior,
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PROCEDURE

HOW NAVtGATIQNAL LOCKS OPERATE

These diagrams show how a ship is lowered in a lock; a ship is raised by reversing the
operation. No pumps are required; the water is merely allowed to seek its own level,

U.S, Army Corps of EngineerS

MATERIALS: Two half-gallon or quart milk
cartons, small toy boat, scissors or sharp knife,
modeling clay or fiber tape, water, sink or stream
table.

With both UPPER GATES and

LOWER GATES closed, and
with the EMPTYING VALVE

closed and the F ILLIN G

VALVE open, the LOCK
CHAMBER has been filled to

the UPPER LEVEI . The

UPPER GATES have then

been opened allowing the
ship to enter the LOCK
CHAMBER.

Now the ship is in the LOCK
CHAMBER. The UPPER

GATES and the FILLING

VALVE have been closed, and
the EMPTYING VALVE has

been opened to allow water
to flow from the LOCK

CHAMBER to the LOWER
LEVEL

The water level in the LOCK
CHAMBER has gone down to
the LOWER LEVEL, the
LOWER GATES have been
opened, and the ship is
leaving the LOCK CHAMBER.
After this, the lock is ready
for an upbound ship to come
in and be lifted, or may be
filled  as above! to lower
another downbound ship.

The pictures below show how looks operate lo
raise and lower ships to the dilferent levels of the
St. Lawrence Seaway.



You can construct a model of a lock and use it to raise and lower a boat to three different water levels.

A Cut two milk cartons as this picture shows:

sides cut out

cut

B. Connect the two cartons as shown below, using modeling clay or heavy tape around the edges to be
sure water will not leak out where the cartons are joined together.

C. Add water to a sink or stream table to make an "ocean" about 5 cm deep. Put your model locks into
the "ocean" with the open side up and all doors tightly closed.

I.i const~uction of the model locks is done in class, it should
i:�efi lly surpervised "ou v:ill probably find that sharp

i ' tng knives work best fcr cut'ling the doors. and for younger
n!. n you should oa the cutting yourself You may prefer To

I;n,e certain students construct the locks at home with parental
supervrston.

Nate in the first illustration that doors do not ga all the way
to the bot'.om of the carton. A tiny Iip, even 1'8 af an inch, 1$
enough to hei'p hold the doors closed. You may also need small
pieces ol modeling clay or heavy paper clips to hold the doors
closed at;he top when water is present,

While the models are being used point out to sruden;s tne
differences between !tie models and the way real i.oaks wcis.
as illustrated in their Student Gu de Same students may want
to vary their models to make them more real stic, sar h as
mahirfg holes in the bottom ot each cation, pluqgiiig the holes
with stoppers, then unplugging the holes To let water levels
equa!ize. Water really does not leave the lock carnbers Through
the gates.

Students who prepare a successtul model may want to
extend the locking system to several more layers. The Welland
Canal betwee~ I akes Erie and Ontario. tor instance. has a
series of 8 locks. The anly limitation on such experimentat,on
is the depth of the lowest container; when the uppermost lock
is filled, its water level cannot exceed the height of the base
container or the entire system will overtlow.



D. Pour water into Carlon Et until it comes up to meet the bottom edge of Carton A. Then pour about 5
cm of water in Carton A. Place a small toy boat in Carton A. You may need a block of wood to prop
up the end of A. Your set-up should look like this:

2. Where does the water go when it flows out of
B  in a real situation!?

3. During which steps would the emptying
valve be open? Closed?

a. open the doors of B and move the boat into
Carton B

b. close the B doors and open the A doors

4. During which steps would the filling valve
be open? Closed?

d. move the boat into Carton A

T5. Gates open only when the water level in the lock is the
same as the water level downstream.

1. ln an actual lock system, what does Carton A
represent?

10

E. Slowly open the doors of Carton A to let the
water levels in A and B become the same. Move
the boat into Carton B.

F. Open the doors of Carton B slowly and let the
boat move out into the ocean.

G, To bring the boat back upstream do the
following;

c. add water to Carton A until the boat is raised
higher than the bottom of Carton A  The
water for filling real lock chambers always
comes from the upstream lake or river.!

e. close the A doors and add water to the
original 5 cm depth. Your boat is now ready
to enter the upstream areas at this higher
level.

H. Answer the following questions on your answer
sheet about what you have learned:

5. When the tock gates are opened, the level of
water in the lock chamber is the same as

which other water level?



ACTIVITY C: CAN YOU USE YOUR SHIPPING KNOWLEDGE?

PROCEDURE

Hero is a crossword puzzle that makes use of
soi»e of the new words and ideas you have learned in
this investigalior Use ti'.e definitions lo fill in lhe
srt u a res.

ACROSS

A major body of salt water.
3. Continent that imports food for developing

nations.

6. The Great Lake with only one deep-water port.
8. Coast Guard  abbreviation!.
9. Between countries.

14. Place where ships load and unload.
15. The Welland connects Lakes Erie and

Ontario.

16, Merchant Vessel  abbreviation!,
17. One of Toledo's imports: furnace or foundry
18. The continent trading most often through Toledo.
19. lf it were not for the Seaway, goods would have to

go over

21. The Seaway opened inland America to trade.
23. A product coming into the country.
27. Toledo is on Lake

29. The Great Lakes are above  two words!,
33. A ship owner must his ship in some

country and fly that country's flag.
36. A product leaving the country.
37. Another name for ¹1 ACROSS.
38. This helps ships go into waters at a higher

elevation.

39. A major manufacturing city between Lakes Erie
and Huron.

DOWN

2. The products carried by a ship.
4, Every trading ship flies some country' s
5. A major grain export from Toledo.
7, Superior, Michigan, Huron. Erie, and Ontario.
8. Flags chosen to save money are flags of

10. To exchange one thing for another.
11. A major port in Ohio.
12. Associated Press  abbreviation!.
13. Plural of ¹38 ACROSS.

20. A compass direction.
22. To go up, as the water level in a lock.
24. To attempt.
26. A vegetable crop exported from Toledo.
28. Only 22 Great Lakes ports are enough

for ocean-going ships.
30. An export from American forests.
31. A metal used for manufacturing.
32. Name of country whose flag is often flown for

convenience.

34. Most of Toledo's exports can be classified as

35. Toledo is in the of Ohio.
37. Vehicle used for transportation on the water.



REVIEW QUESTIONS

1. l ist the continents that send goods to or receive
products from the Port of Toledo.

2. What is the main product exported through the
Port of Toledo?

3. What is the main type Of prOdUCt imported?

EXTENSIONS

The Propeller Club of the United States sponsors a program
through which a school can adopt' a ship of the American
Merchant Marine and exchange correspondence with it.
Classes in grades 6-8 are eligible to participate.

for coinplete details, contact;

The OEAGLS Investigation EP-13:
~ involves the transport of products from city to city
within the Lakes themselves. It includes consideration of the
cost and energy efficiency of various types of transportation.
This would be an excellent way to follow up the current
investigation.

12

R2. The main products exported are foodstuffs.

The Propeller Ciub of the United States
"Adopt-a-ship' Plan
Suite 413
1730 M Street, NW
Washington, OC 20038
�02! 223-1401

4. What determtnes the length of the Great l akes
shipping season?

R4. When the shipping lanes are open or closed down because of
Ice.

5. Why might a company register its ships in a
foreign country if the ships do not trade with
that country?

Rs. Tax reliei, lower fuel prices, and lower insurance rates
are the most common reasons today.

6, Fxplain how ships can go from the ocean to the
higher elevations of the Great Lakes.

R6. The ships go through a system of locks that raise the
vessels a few feet at a time.



EVALUATION ITEMS

I The Great Lakes are

33

mildly involved with international shipping,
2. not involved with international shipping.

'3. very much iitvolved with international shipping
4. involved only with shipping from ane lake tn another.

The flag always flown on a commerical ship shows

1 where the ship unloads its cargo.
2. where the ship picks up its cargo
'3. in what country the ship is registered.
4. in what country the ship was built.

'3. The major type of cargo shipped to the Port of Toledo is

1. foodstuffs.
2. manufactured goods.
3. miscellanous goods.

'4, raw materials for industry.

4. From the Port ol Toledo, the products that are shipped are
chiefly

foodstuffs.
2. manufactured goods.
3. miscellanous goods.
4. raw materials for industry.

5. Even though Lake Superior is 600 feet above the level ol
the sea, it is still used by ocean going ships, These ships
reach this 600 foot level by means of which of the
following?

1. elevators
2, dikes
'3. locks
4. water ladders

6 What foreign continent provides most of the trade at the
Port of Toledo?

1. Africa
2, Sauth! Central America
3, Asia
'4, Europe

7. Water ta till the lock chamber comes through

1. waterlalls and rapids,
'2 the valves that open the upper level
3. water pumps
4. the gates that allow the ships in and out.

B. After a ship enters the lack chamber from the upper level
and The gates are closed. which of the fallowing happens
to get the boat down to the lower level?

l. The exit gates are opened, allowing the water to rush
out.

2. The wa',er is pumped out through drainage hoses
'3. The emptying valve is opened, allowing tne water to

seek its own level.
4. The lock chamber is lowered mechanically until the

water level in the lock equals the lower level,

9. Registry flags of different countries are flown on some
ships even though the ships are not fram those countries.
This is done to save money on taxes, These flags are
called

1. flags of proposal.
'2. flags of convenience.
3, tlags of trade.
4. flags of international regulation.

10. The annual shipping season in the Great Lakes closes down
when:

the grain elevators along Lake Erie and Lake
Ontario close.

2. the steel mills in Youngstown, Gary and Pittsburgh
shut dawn,

'3. ice doses the shippping lanes and locks.
4. the workmen aboard the ships take their annual leave.



4, Ouring which steps would the filling valve be open?

Closed?

5. When the lock gates are opened, the level of water in the lock chamber is the same as which other

water level?

Review Questions

List the continents that send goods to or receive products from lhe Port ol Toledo.

2, What is the main product exported through the Port of Toledo?

3. What is the main type of product imported?

4. What determines 'lhe length of the Great Lakes shipping season?

5. Why might a company register its ships in a foreign country if the ships do not trade with that

country?

6. Explain how ships can go from the ocean to the higher elevations of the Great Lakes.



8. For each continent tally up the number of ships carrying each type of product to Toledo, an«t
record the numbers in the following chart.

Toledo l rn ports

Number of Ships From

9. With which continent does the Port of Toledo carry on the most trade?

10. What is the main export to that continent?

What is the main import from that continent?

12. Based on the imports chart, what is one of the main industries in Europe?

13. Based on the export chart, what U.S. product «fo the developing nations of Africa need most?

14. Which is greater from the Port of Toledo, imports or exports?

15. How would U.S. products have to be transported?

Activity Et: How dp locks work?

1. ln an actual lock system, what does Carton A represent?

2. Where does the water go when it flows out of Et  in a real situation!,

3. During which steps would the emptying valve be open?

Closed?



Name

Shipping: The World Connection
Answer Sheet

Activity A: Where Go the Boats?

1. When did the shipping season open in this example year?

2, When did the season close?

Why?

3. About how much of the world was affected by trade with the Port of Toledo in this exampte year?

4, Which two flags are most frequently flown by international trade ships using the Port of Toledo?

5. Did ships flying these flags actually sail to or from those countries?

6. Are these countries the leaders in world trade?

7. For each continent tally up the number of ships carrying each type of product out of Toledo, and
record the numbers in the following chart,

Toledo Exports

Number of Ships To
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SHIPPING: THE WORLD CONNECTION

by

Rosanne W. Fortner and Ray Paiiken
Otiio Sea Grat~I Education Progran'i

I N T ROD U CT ION

When the United States ot America proclaimed itself in t776 to be an independent nation. all
of its cities were busy sea ports. The young nation clung to the ocean, finding there a source o'l
food, an avenue for trade, artd 4 barrier against the powerful nations ol Europe. Two hundred
years later the population ceriters of Arrterica are still linked to bodies of water. In fact, more
than 3� of the lj,S. population can be found in those states which border thc Great Lakes and the
ocean.

--G, Martgone, m ri n n ft W rl f W

Our waterways connect us with the rest of the wortd. The Great Lakes have twenty-two
international deep-water ports joined Io the world ocean by a series of locks and channels called the St.
Lawrence Seaway. The system creates a waterway 2340 miles fong through which goods may be
shipped to and from the heart of America.

OBJECTtVES: When you have completed these activities, you should be able to:

1. Discuss the importance of the Great Lakes in world shipping.

2. Explain how ships can go from the ocean to higher efevations of the Great Lakes.

3. Explain what is meant by the registry flags of commercial ships.

4. List the main types of products imported and exported through the Port of Toledo.



ACTIVITY A: WHERE GO THE BOATS?

PROCEDURE

12.

"Green leaves a-floating,
Castles on the foam,
Boats of mine a-boating,
Where will all come home?"

Aoben L. stevenson, where GD the Boats~*

Ships flying the flags of over 50 nations
regularly use the trade routes of the Great Lakes.
They make these waterways the world's most
important inland water transportation system by
connecting interior America wilh the markets of
the world.

MATERIALS: Outline map  page 4!, cargo
information from the Port of Toledo for a portion of
one year, two colored pencils, world map for
reference.

On the following pages are listed the comings and
goings of international trade ships at the Port of
Toledo, Ohio. Not all of the ships in port were list-
ed, but they provide an idea of what is happening in
world shipping and how Lake Erie is involved.

A. Find the Great Lakes on your world map  page
4!, Label the Port of Toledo  on Lake Erie!
with an X.

B. Look at the International Shipping tables for
the Port of Toledo  pages 5-7!. Notice the
columns labelled "From" and "To". These tell
you where a ship is coming from  its last
port! and where it is going next For some
ships these ports were not known.

C. Now look at the cofumn labeled "Flag." This
tells the country in which a ship is
registered. The ship flies that country's flag.

D. Use one colored pencil to shade in all those
countries fisted under either "To" or "From"

for the ships given. Use a reference map to
find out where these countries are.

E. With a second colored pencil, make slash lines
through any country listed in the Flag"
column.

Answer the following queslions based on the
table and your completed map. Put your answers
on your answer sheet.

The shipping season opens when shipping lanes
and locks are free of ice. When did the
shipping season open in ti>is example year?

When did the season close? Why?

About how much of the world was affected by
trade with the Port of Toledo in this example
year?

Which two flags are most frequenfly flown by
international trade ships using the Port of
Toledo?

Did ships flying these flags actually sail to or
from those countries?

Are these countries the leaders in world trade?

Discuss this answer with the rest of the class.

Classify Toledo's outgoing products  exports!
as being foods, manufactured goods, timber, or
miscellaneous. For each continent tally up the
number of ships carrying each type of product
out of Toledo, and record the numbers in the
chart on your answer sheet.

Classify imports as being foods, manufactured
goods, raw materials for industry, and
miscellaneous. For each continent tally up the
number of ships carrying each type of product
into Toledo, and record the numbers in the
chart on your answer sheet,

With which continent does the Port of Toledo
carry on the most trade?

What is the main export to that continent?

What is the main import from that continent?

Based on the imports chart, what is one of the
main Industries in Europe?



13, Ba, Based on the export chart, what U,S. r. p oduct do
eve oping nations of Africa need most?

14, The shi s onp pages 5-7 carry different amount
a goes listed. If you consider the
of ships only, which is r

th Pe ort of Toledo, imports or exports?

Toledo is onl y one of twenty-two deep water
ports on the Great Lakes. Usin th
from this activit .

sing the information
rn is activity. based on part of one year' s

shipping from one port, you can probably begin to

trade.
see how important the Great Laka es are in world

15, If ocean igoing ships could not reach Toledo and
other Great Lakes ports, how would U.S.
products have to be transported?



S



April

QMIZn!'. G Zg!M!<

Soybeans
Jeeps
Timber

Timber

Spain
Morocco

Italy
Germany

I t a ly
Germany
Norway
Netherlands

ttalySpan Terza Belgium

FranceFrance

Panama

Greece

Eglantine
Sea!ord

Parthenon
Wheat

Corn
Morocco

England

May

Soybeans
Corn

Russia

Scotland

Soybeans

Timber

Japan
A'luminum Russia

Europe
italy
italy
Europe

Belgium
Steel

Misce llano us

Netherlands

Italy

Timber

Soybeans

June

Greece

England
Norway

Algeria
Morocco

Wheat

Com
Peter L

Victoria Faith

Lake Aniara Liquid
Fertilizer

Netherlands

Belgium
W. Germany

Com

Com

Canxh

England
Arctic

Rubens Foundry
Coke

Germany

France

Netherlands
France

Liberia Germany

England
Belgium

England
Greece

Lynton Grange
George L Netherlands

ChileUnion Pride

Hermine

Arkanoros

Lfakarska

Paula L. Rvss

Baltic Skov

Redsea Venture

Comas

Thvrdrecht

Hilary B
Tozvi Marv

Kepi tan Panliiov
Zabrze

Miianos

Jadro

Va/ya Kotik
A uctori tas

Oelchim Cevennes

Federal Calumet

France

Liberia

Yugoslavia
Germany
Denmark

Liberia

Singapore
Nethertands

Singapore
Japan
Russia

Poland

Spain
Yugoslavia
Russia

Italy

PORT OF TOLEOO

INTERNATIONAL SMIP PING
 a portion of one year!

Wine

Machinery
Chrome Ore

Liquid
Fertilizer

Foundry
Coke

Steel

Raw Sugar Panama

Raw Sugar Honduras

Furnace

Coke

Steel

Furnace

Coke

Miscellanous

Petroleum Prod.

Com



J uly

/~rgb~

Europe
GermanyMachinery

India

Spain
Brazil

Steel

Zinc

NigeriaWheatYugoslavia
Liberia

England
Norway

England
India

August

France

England
Steel

England
Japan
Scotland

Corn

Soybeans
Corn

BelgiumFurnace

Coke
VenezuelaEcuador

Belgium
italy
Europe

Steel
Egypt
Europe
Scotland

UreaFinland

Panama

Poland
Yugoslavia

Corn

Timber

Soybeans
Belgium
BelgiumFurnace

Coke

Denmark

FranceSteel

Miscellanous Greece

V~selhlama

Shura Kober
Baam

Hosei Maru

Tees'

Zabat-Oos

Marcos Souza

Oantos

Koper
Lake Katya

Sugar Crystal
Satya Kamai

C. Mehmet

Carches ter

Kiyo
Katherine

Prvr Februar

Bfumenthai
C. Tahsin

Shirley Lykes
Titty Russ
Dubrovnik

September

Puhos

Hand Fortune

Zambrow

Adriatik

Torm Kristina

Ektor

Federa/ C yde
Arkandros

Split
Meltemi tt

Russia

Netherlands

Japan
India

Spain
Brazil

Turkey
England
Liberia

Greece

Yugoslavia

Germany
Turkey
America

Germany
Yugoslavia

Greece

England
Greece

Yugoslavia
Greece

Liquid
F e rti'li ze r

Stee'I

Chrome Ore

Miscella nous

Netherlands

E Germany

Cob Pellets

Machinery
Soybeans
Wheat

Corn

Machinery

Mi see llano us

Machinery
Miscellanous

Corn

Soybeans
Corn

Miscellanous

Corn

England
Netherlands

Japan
Algeria
Spain
Brazil

Duluth, MN
England
Belgium
Belgium

Netherlands
W. Germany

W. Germany
Malta

Yugoslavia
England



October

~~rg ID

Soybeans
Soybeans

England
Greece

Panama

Germany
Scotland

GermanyFurnace

Coke

Casp!ana Greece ItalyCorn

France

Greece Germany

Germany
France

Finland

Germany
Metals

Furnace

Coke

Greece

Greece

Soybeans
CornGermanyFurnace

Coke
ItalyItalyAmerica

Timber

Corn

Com

Germany
Germany
England

Norway
Liberia

Japan

Vi~~i,"-!~IN mi~

Ever Honor

Totai Maru

Harmonious

Jean Lykes
Murray
Zamom

Zinnia

Lena

Pro vi dence

N ovember

Boul'nina
Atlantic Helmsman

Paul L, Russ

Ondire

Dunav

Kara

Efploia

Federal Seaway
Olympic Hope

Ash/ey Lykes

December

Thorswave

Federal Rhine

Tokei Maru

Cyprus
Japan
Panama

America

Liberia

Poland

Germany
France

Yugoslavia
Finland

Greece

Chrome Ore

Zinc and

Machinery

Furnace

Coke

Miscellanous

Steel

Norway
It al y

Belgium

GMg!M~Jll

Machinery
Soybeans
Timber

Soybeans
Corn

Corn

Soybeans

Timber

Wheat

Soybeans

Machinery

Netherlands

Japan

Egypt
Japan
Netherlands

E. Germany
Spain

Germany
China

W. Germany

Indonesia

Germany



ACTIVITY B: HOW DO LOCKS WORK?

Magar the KorribIe

 ~! 1979 King Features Syndicate
Used by permission

Lake Superior is 602 feet above sea level. ln order for ships to go from the Atlantic Ocean
to the Great Lakes and back for international trade, the United States and Canada have
constructed a series of locks that raise and lower ships to the levels of the lakes, rivers and
ocean, Because of this system, 80% of the world's cargo ships can now sail as far west as Lake
Superior,

IN TERN AT ION AL RAPIDS
SECT IDH

THDUSIIED .SLANDS SECTIDN IEW 33 fr. OKIIREL
IIEW ZT ff CKIIiREL riiREE LOCKS Iiis OIMS

ST. CLAIR RIVER
LAKE ST CLAIR
DETROIT RIVER

ST VIARYS RIVER
"SOO" LOCKS

O Mii.ls
71 MiLES l3 MlLE5 44 MtLES

WEI.LAND CANAL
I LOCKS
27 MILES

LAKE LAKE ST. I.DUIS
LAKE DHTARID ST. LAWRENCE

IMI MILES II MlLES LAKE ST. FRAHCIS SECTIDH
llEW 37 fT CKIMEL

TIDE WATER SECTIDH
OEEP WITER

fROM MofiTREIL TO SLI' EKE REICHIGAN LAKE HURON
/ LINI Ml3I5 MiLE 333 eius

U.S. Army Corps of Engineers



PROCEDURE

HOW NAVtGATIONAL LOCKS OPERATE

These diagram: show how a ship is towered in a lock; a ship is raised by reversing the
oper non. No pumps are required; the water is merely allowed to seek its own level.

@WAR i'g E5:5r.

iawvR Gk E5 OSEO~Vpocg � g>E5 Ct05E

U.S, Army Corps of Engineers

MATERIALS: Two half-gallon or quart milk
cartons, small toy boat, scissors or sharp knife,
n>odeling clay or fiber tape, water, sink or stream
table

'vVith both UPPER GATES and

LOUVER GATES closed, and
with the EMPTYING VALVE

closed and the t=ILLING

VALVE open, the LOCK
CHAMBER has been filled to

the UPPER LEVEL. The

UPPER GATES have then

been opened allowing the
ship to enter the LOCK
CHAMBER.

Now the ship is in the LOCK
CHAMBER. The UPPER

GATES and the FILLING

VALVE have been closed, and
the EMPTYING VALVE has

been opened to allow water
to flow from the LOCK
CHAMBER to the LOWER
LEVEL

The water level in the LOCK
CHAMBER has gone down to
the LOWER LEVEL, the
LOWER GATES have been
opened, and the ship is
leaving the LOCK CHAMBER.
After this, the lock is ready
for an upbound ship to come
in and be lifted, or may be
filled  as above! to lower
another downbound ship.

The pictures below show how locks operate to
raise and lower ships to the different levels of tlii:.
St. Lawrence Seaway.



You can construct a model of a lock and use it to raise and lower a boat to three different water levels.

A. Cut two milk cartons as this picture shows:

sides cut oui

cut to make

B. Connect the two cartons as shown below, using modeling clay or heavy tape around the edges to be
sure water will not leak out where the cartons are joined together.

C. Add water to a sink or stream table to make an "ocean" about 5 cm deep. Put your model locks into
the ocean" with the open side up and all doors tightly closed.



D. Pour water into Carton B until it comes up to meet the bottom edge of Carton A. Then pour about 5
cm of water in Carton A, Place a small toy boat in Carton A. You may need a block of wood to prop
up the end of A. Your set-up should look like this:

H, Answer the following questions on your
answer sheet about what you have learned:

1. In an actual lock system, what does Carton A
represent?

2. Where does the water go when it flows out of
B  in a real situation!?

3. During which steps would the emptying
valve be open'? Closed?a. open the doors of B and move the boat into

Carton B
4. During which steps would the filling valve

be open? Closed?b. close the B doors and open the A doors

d. move the boat into Carton A

11

E. Slowly open the doors of Carton A to let the
water levels in A and B become the same. Move

the boat into Carton B,

F. Open the doors of Carton B slowly and let the
boat move out into the ocean.

G. To bring the boat back upstream do the
fo Ilowing:

c. add water to Carton A until the boat is raised

higher than the bottom of Carton A  The
water for filling real lock chambers always
comes from the upstream lake or river.!

e. close the A doors and add water to the original
5 cm depth. Your boat is now ready to enter
the upstream areas at this higher level.

5. When the lock gates are opened, the level of
water in the lock chamber is the same as
which other water level?



ACTIVITY C: CAN YOU lJSE YOUR SHIPPING KNOWLEDGE?

PROCEDURE

12

Here is a crossword puzzle that makes use of
some of the new words and ideas you have learned in
this investigation. Use the definitions to fill in the
squares.

ACROSS

A major body of salt water.
3. Continent that imports food for developing

nations.

6. The Great Lake with only one deep-water port,
8. Coast Guard  abbreviation!.
9, Between countries.

14, Place where ships toad and unload.
15, The Well and connects Lakes Erie and

Ontario.
Merchant Vessel  abbreviation!.

17. One of Toledo's imports: furnace or foundry
18. The continent trading most often through Toledo.
l g. If it were not for the Seaway, goods would have to

go over
2l. The Seaway opened inland America to trade,
23, A product coming into the country,
27. Toledo is on Lake
2g. The Great Lakes are above  two words!.
33, A ship owner must his ship in some

country and fly that country's flag.
36. A product leaving the country,
37. Another name for N ACROSS.
38. This heips ships go into waters at a higher

elevation.
39. A major manufacturing city between Lakes Erie

and Huron,

DOWN

2. The products carried by a ship.
4- Every trading ship flies some country' s
5, A major grain export from Toledo.
7. Superior, Michigan, Huron, Erie, and Ontario,
8- Flags chosen to save money are flags of

10- To exchange one thing for another.
A major port in Ohio.

'I2 Associated Press  abbreviation!.
'I 3, Plural of ¹38 ACROSS.
20. A compass direction.
22. To go up, as the water level in a lock.
24. To attempt.
26. A vegetable crop exported from Toledo.
28 Only 22 Great Lakes ports are enough

for ocean-going ships.
30, An export from American forests,
31. A metal used for manufacturing.
32. Name of country whose flag is often flown for

convenience.
34 Most of Toledo's exports can be classified as

35, Toledo is in the of Ohio.
37 Vehicle used for transportation on the water.



REVIEW QUESTIONS

List the continents that send goods to or receive
products from the Port of Toledo.

2. What iS the main product exported through the
Port of Toledo?

3. What is the main type of product imported?

4. What determines the length of the Great Lakes
shipping season?

5. Why might a company register its ships in a
foreign country if the ships do not trade with
that country?

6. Explain how ships can go from the ocean to the
higher elevations of the Great Lakes,



Name

Shipping: The World Connection
Answer Sheet

Activity A: Where Go the Boats?

1. When did the shipping season open in this example year?

2. When did the season close?

Why?

3, About how much of the world was affected by trade with the Port of Toledo in this example year?

4. Which two flags are most frequently flown by international trade ships using the Port of Tolecfo?

5. Did ships flying these flags actually sail to or from those countries?

6. Are these countries the leaders in world trade?

7. For each continent tally up the number of ships carrying each type of product out of Toledo, and
record the numbers in the following chart.

Toledo Exports

Number of Ships To



8. For each continent tally up the number of ships carrying each type of producl to Toledo, and
record the numbers in the following chart.

Toledo Imports

Number of Ships From

9. With which continent does the Port of Toledo carry on the most trade?

10. What is the main export to that continent?

11. What is the main import from that continent?

12. Based on the imports chart, what is one of the main industries in Europe?

13. Based on the export chart, what U.S. product do the developing nations of Africa need most?

14. Which is greater from the Port of Toledo, imports or exports?

15. How would U.S. products have to be transported?

Activity 8: How do lacks work?

1. In an actual lock system, what does Carton A represent?

2. Where does the water go when it flows out of 8  In a real situation!?

3. During which steps would the emptying valve be open?

Closed?



4, During which steps would the filling valve be open?

Closed?

5. When the lock gates are opened, the level of water in the lock chamber is the same as which other

water level?

Review Questions

1. List the continents that send goods to or receive products from the Port of Toledo.

2. What is Ihe main product exported through the Port of Toledo?

3. What is the main type of product imported?

4. What determines the length of the Great Lakes shipping season?

5. Why might a company register its ships in a foreign country if the ships do not trade with that

country?

6. Explain how ships can go from the ocean to the higher elevations of the Great Lakes.
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