Navigation Allows Exploration
Name:  					Div.:  				Date:  				
Use the following Information to answer the questions:
1) Identify the characteristics of the Caravel that helped make ocean sailing possible.

2) Copy and Complete the following table for the five types of ships:
	Type of Ship
	Use
	Advantages
(compared to other ships)
	Disadvantages
(compared to other ships)

	
	
	
	



3) For each navigational tool explain how it would be used to help navigate.

4) What were some of the dangers for the captain and his crew on long sea voyages?
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Usually only the captain had
the instruments and knowledge to
determine a ship's route, so the sailors
had to have unshakable faith in their
commander. Living conditions were
very bad on board. Food was horrible.
Sailors often ate wormy cheese and
bread, and drank scummy barrel
water, On long voyages, they suffered
from scurvy caused by a lack of

vitamin C. Magellan's crew was
reduced to eating ox hides, sawdust,
and rats. On long voyages, the chances
of survival for the average sailor were
Do better than fifty-fifty. Most of the
European captains of the fifteenth and
sixteenth centuries had t0 deal with
‘mutinies; both Francis Drake and
Ferdinand Magellan executed
‘mutinous crew members.
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SHiPs AND NAVIGATION

n the fifteenth century, Eutopean
long-distance voyages and
exploration were made possible
by technological improvements

in two areas. The first of these was

in ship design, especially in the

development of a new and more

manoeuvrable ship called the

“caravel.” The second was in the

science of navigation, which was

improved by the development of more
accurate instruments. With the
increase in knowledge that these new
technologies made possible, European
seafarers became masters of the seas.

THE NEW SHIPS

By using lateen sails that allowed for
sreater manoeuvrability, and rounded
holds to carry plenty of supplies

and cargo, European shipbuilders
gradually learned to build useful
craft that could withstand the long
distances and rough seas that the
great explorers would encounter.

The winds of the world flow like
rivers of air In the northern
hemisphere, the prevailing winds are
from the west. Sailing west from,
Burope to America meant that a ship
had to sail partly into the wind, which
was slow until the development of the
caravel. After a ship sailed south of the
Tropic of Cancer, its voyage was made
casier by winds from the northeast.

Columbus's argest shi the
Santa Mara, was a carock
merchantshic) o 100
tonnes witha crowof 2:
the smalest theNina,wasa
caavel of 40 tonnes with
crew o 18, Theseships
were about he same sz as
moder fshing rawies
They coul core about 160
lometres n 3 doy.




image2.tmp
THE DEVELOPMENT OF
SHIPPING TECHNOLO

The Mediaval Cog. Merchant vessls,such
25 the medieval cog, were buit o cary.
passengers and cargo elatvlyshort
distances. The hgh stern was bult e a
caste wal because merchant shps had to be
protecte from raiders. Cogs were very hard
o manceunre, especally i srong winds
ecause they were square igged. These
ships were mast comfortatle sailng in the
same Giection the wind was bowing,

TACKING INTO THE WIND.
WITH A LATEEN SAIL

RUNNING WITH THE WIND
(SQUARE OR LATEEN SAIL)

Tacking into the wind. The guick
caravel and the mighy galleons could
tack, or sl o a Zigzag course into
the wind, making them manoeurable
and safe for ong ses voyages. Wit
the lteen s, salors did ot have to
depend so much on having the wind at
thirback,

CHANGING DIRECTION
WITH A SQUARE SAIL
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“The Dhow. A famiy of arly Arab hips
Shat used the lateen s, and on which the  The Caravel. Tre cevelopment of he
Portuguese iy based theirdesigns for  caravelchanged everything, Caravel,frst
the caravel. Known 1 Arabs as sambuks,bult b the Portuguese, tock ti name.
boorms, baggalas,ghanjas, and zarss. tom carvel planking, by which planks were
Iaid edge-c-edge on a wooden frame.
‘The easy-t-handie, tiangulr lateen sas
alowed theshp tosal o the wind by
tacking (see dagram).Because they were
relately eas to manoeuve, caraves ould
venture nto the open sea. Forlong voyages.
the aravel could 50 b figged wih
square sa to catchthe wind fom befind.

 th intriorof a i
ow the lower deck

The Galleon. ven though caravels were
ettr than the oder shis,they weren't very
arge. Both caracs (merchat shps) and
galleons (war51ps) used a combinaton of
square sais and ateensais. These lrge.
Vessls couid sa easonaby as befor the
wind—atabous four o fv knots—and they
Couid sail o the wind. Thse ships, which
had rounded holds, could ko cary
consideratle foad of cargo.
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NAVIGATION

Fifteenth-century captains liked to
“hug the coast,” that i, they sailed
within sight of land from one familiar
landmark to the next. Venturing into
the open ocean was far too risky—and
frightening, Captains had very few
navigational instruments to help them
find their way on a long journey by
sea. They depended almost entirely on
their own knowledge of particular
waters, which they acquired through
experience and from other captains.

lodestone: A natuly Sea captains did have the compass

superstitious sailors thought that such
a mysterious device must be a tool of
the devil. Fortunately for navigation,
by the fifteenth century Prince Henry
of Portugal understood the importance
of the compass well enough to make
his captains use it openly.

Gradually the superstitions
against the compass and other
navigational instruments died away
and new navigational instraments
developed. Soon a sea captain could
fix the location of his ship on a map
and find the shortest and saest route
€0 his destination. The new tools are
illustrated in the diagrams below.

magnei stone, oo
knosn a5 magnete,
used 5.3 compass

watch: shit

(what they called the lodestone,

Early Europeans rarely used

compasses, however, because many

Figure 8-4 Common
navgationslinstruments
during the Age of
Exploraton. Al these devices
elped marinersplot their
couse once they were out of
sightof fand.

Compass.n eary
compasses the
whole compass

1050 urned, with

the arow pointng
north. The eght
symboss sand for the
eght main diectons:
£/S, W,NE, NW, E, and SW.

Draw your own cormpass ros, ladng
the directions on the approprate poins,

M\

Log line. Tis measured the sip' speed. A trangular pece.
of wood was thiown ntothe water, and an attached e

wih eveny spaced knots as crawn out behin the ship.
Ater aset perod of te, th e was pulled i and the
kot counted. A ships speed s sl measured in knots. A
ship ravling at one knot will covr 1852 metes inan hour.

invented by the Chinese about 1000.

Even with these improved
instruments, however, the up-and-
down motion of a ship could still
cause an exror of several hundred.
kilometres.

‘Quadrant. The quadvant and latr the astroiabe
which you can see o the back corer of this book)
oth messured the height of the sun or a tar above.
the horizon. This helped ashp's captan determine
howfaf north o souththe ship had salle.

Traverse board. This was
used along with an hour
alss and 2 ompass to hep
theships heimsman keep
rack o the sip's course.
Every haf hour (measured by
theolase) a bellwould ring
and the heimsman would

movethe pegs n the board
1 the new locaton. The
elmsman worked s four-
nour wateh. How
many "bels” were in
each watch?




