


HERE AND THERE IN VOLUME 18

AT opD TIMES when you are just looking for
“something interesting to read,” without
any special plan in mind, this list will help
you. With this as a guide, you may visit
faraway countries, watch people at their
work and play, meet famous persons of
ancient and modern times, review history’s
most brilliant incidents, explore the marvels
of nature and science, play games—in short,
find whatever suits your fancy of the
moment. This list is not intended to serve
as a table of contents, an index, or a study
guide. For these purposes consult the Fact-
Index and the Reference-Outlines.
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Nighthawk—A Living Insect Trap .

Nose—Respiratory Organ and

Smell Detector . T
The Oaks, Monarchs of the Forest
Sea Monsters with Suckered Tentacles

An American Animal with
Australian Habits .

Orangutan, “Man of the Woods"
Ostrich—Largest of Living Birds
Otter  Champion Swimmer and Diver
The Owl, a Bird of Prey

Oyvster—A Nourishing Shellfish

Niagara Falls—One of the World's
Greatest Waterfalls . . . . |

The Chemical Base for Living Structures .

Nobel Prizes —Coveted Awards to
Benefactors of Mankind .

How Desert Nomads Live .
Oats—A Grain for Man and Animals .

Oceanography—The Study of Oceans
and Their Resources -

Ocean Waves and Tides—How and Why
the Oceans Move GO W A

Ores— The Mineral Sources of Metals

Oxygen—The Most Abundant Element

Nuclear Energy— The Mighty Product
of Nuclear Fission and Fusion

Nylon—Family of Man-Made
Caompounds
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Norfolk-—Hub of Naval Power .
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Why can a person smell the air he inhales but not
the air he exhales? 371,

Which of the land animals is the champion swim-
mer and diver? 511,

How is it possible to “plant™ oysters? 519.

Why is the nighthawk'smouth aninsect trap? 288,

Where is the deepest spot in the world? 395b.

What “spats” are found in the sea? 518,

What animal of the United States carries its young
in a pouch, as the kangaroo does? 471,

Which of the 13 colonies was founded as a haven
for imprisoned debtors?

What god gave one of his eyes for a drink from the
fountain of knowledge? 405,

Where is there danger of falling up? 395¢ d.

Why was Oklahoma nicknamed the Sooner State?
433,

What flightless bird canoutrun aswift horse?  505d.

Why did Richard Nixon's classmates at Duke Uni-
versity call him “Gloomy Gus™?  293h,

How did the Bad Lands get their name? 340,

What was the first coeducational college in the
United States? 418,

What is a “house of hair™? 295,

What makes the coastal waters of the oceans
green? 397d.

Why was the metal nickel named for the German
word for imp? 284,

How did the “novel” get its name? 376,

What is the hardest nut in the world? 385,

When and where did opera have its beginning? 460,

What bird lays a three-pound egg? 505d. :

In what way does the owl benefit the farmer? 513,

What orchard tree does not mature until it is 25
to 30 vears old? 450,

Why did a myl.hun] Greek hero pour wax in his
sailors’ ears? 408,

Why do humL plants enrich the soil in which they
grow?

What C. anadmn province wag founded by refugees
from the United States? 456,

Why did the emperor Tiberius refuse to allow
November to be renamed in his honor?

What ereature, believed extinet for 50 million
years, was discovered alive in 19387 395,

What playwright won three Pulitzer prizes and a
Nobel prize? 455

Whut univergity has its own police and law courts?
515,

How dld the expression “playing possum” orig-
inate? 71.

Who was the “Lady with a Lamp™? 289,

What does the word “opera’ mean? 460,

How could a Northman enter Valhalla? 356,

What wind instrument is played by the hands and
feet? 498,

What is the origin of the word “Ozark™? 520,

Why is Palornar Observatory located on a moun-
tain?

Why were \'lkmg vessels called dragon ships? 356,

How old is the hard rock at the brink of Niagara
Falls? 281.

How did Richard Wagner use the orchestra to ex-
press the moods of the characters in his operas?
4634,

When were tree nymphs born and when did they
die? 386,

What athletic contests were revived more than
1,500 years after they were banned? 452,

Who was the first American novelist to earn his
living by writing? 375 picture.

What causes ocean waves? 400,

What state has oil wells under its Capitol? 441
picture.

How does the coronagraph produce an artificial
solar eclipse? 394 piclure,

What protecl.s orchids from flower-destroying in-
sects?

Why is the numeml 111 in the binary system equal
to the numeral 7 in the decimal system? 379a.

W!;y{dc Bedouins wash their hands with dry sand?

.

What accident brought about the discovery of the
varied life at the bottom of the sea? 395h,

What keeps the temperature of the oceans low?
397d.

Why would the Northmen try to anchor their
ships each evening? 356.

How many instruments make up a modern sym-
phony orchestra? 477,

Why does Norway have two official dialects? 3686,

Whg must an owl turn its head to follow a moving

jeet? 513,

Where iz the birthplace of the first child born of
English parents in America? 321,

What is the most abundant and widely distributed
substance in the world? ﬁlﬁ.

How does a “grand opera ' differ from an “op-
eretta’™? 460, 464a

What great work was done by Florence Nightin-
gale? 288,

Who was the most popular Egyptian god? 505b,

Why is Oberammergau famous? 390,

Name a land animal that is trained to catch fish
for its master. 511,

Why are our bodies *“burning” all the time? 515.

How does an orchestra differ from a band? 474,

How did our fingers influence our numeration sys-
tem? 379.

Why are substances mnl:\mma carbon called or-
ganic compounds? 5

How did Oedipus save Iums«lf from the Sphinx?
409,
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Just before flowing over the ledge, the Ameriean
stream s only about 3} feet deep, The Canadian
stream is about 20 feet deep and earvies some 95 per
vent of the Niagara River's water. Thus the Horse-
shoe iz the larger and grander of the two falls,

The plunging water has worn the lower rocks away
so that there are caves behind the sheets of water
of both falls. Sight-seers may enter the Cave of the
Winds, at the foot of the American Falls, and get
an unusual view. The Canadian Falls has carved
out a “plunge basin” 192 feet deep. The basin slows
the flow below the falls, and two steamers, named
Maid of the Mist, can go near the cataract here.

Putting Niagara Falls to Work

Almaost all the drainage from four of the Great Lakes
pours over the crest of Niagara Falls. This tremendous
volume of falling water is used to generate power in
hydroclectrie plants. They develop a maximum of
about 57 million horsepower, some 35 percent of this
on the American side and about 45 percent on the
Canadian side. The plants draw water from the river
above the falls, through canals. Near each plant the
water drops through penstocks to powerhouses below
the falls. There it turns great turbine generators (see
Turhine).

The Ningara Power Project, which includes the Lew-
iston and Robert Moses power plants, is among the
Jargest in the Western world. The Schoellkopfl plant,
severely damaged by rockslides, was retired in 1961,
One of the six power plants la, the DeCew
Falls, is on the Welland River; the other five are on
the Niagara. They are the Sir Adam Beck stations
No. 1 and No. 2, Ontario, Toronto, and Rankine,
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THE NIAGARA PENINSULA

This is the Niagara peninsula looking south from above Lake
Ontario. Water flows in the Niagara River from Lake Erie and
over the falls. In the foreground is the Niagara escarpment.

International Co-operation at the Falls

The control of Niagara Falls between the United
States and Canada has long offered the world a fine
example of international co-operation. A treaty of
1910 and later agreements fixed the amounts of
water that could be diverted. An international
Niagara Control Board was set up in 1923,

In 1950 the two countries made a new treaty which
specified the minimum flow to be maintained over
the falls. This treaty made possible greater hydro-
clectric  development. It provides that 100,000
cubie feet per second (c.0.5) of water must flow over
the falls during the tourist season in the daytime and
50,000 c.f.8, at night and during the offi-tourist season
in the daytime. The remainder is equally divided
between Canada and the United States. An average
of 202,300 c.f.5. flows over the falls.

Between 1954 and 1958 the United States and Can-
adn completed the Ningara Remedial Works Project.
This enormous operation checked erosion with a gated
control strueture, exeavations, and fills.

The Hydro-Eleetric Power Commission of Ontario
completed the Sir Adam Beck-Niagara Generating
Station No. 1 in 1925 and No. 2 in 1958, The com-
bined eapacity of the plants is 1,443,000 kilowatts.

In 1957 Congress approved the construction of the
Niagara Power Project by the Power Authority of
the State of New York. Tt has a eapacity of 2,190,000
kilowatts. The first electric eurrent from the project
was delivered in 1961,




How Niagara Came to Be

The falls of Niagara are ahout 25,000
vears olil. The hard rock (Lockport
dolomite) at the brink of the falls is ik
much older. It was made on the bed .
of an inland more than 300 million
vears ago, in Silurian times (see Ge-
ology).  Gradually the limy sediment
hardened to stone—either limestone or
dolomite, a limestone with magnesium.

Later, the Niagara region raised in
a widespread uplift centered in Michi-
gan. Streams wore down the land., The
laver of tough rock, however, resisted
erosion. The edge of the deposit formed
a great cliff—the Niagara

- west from Rocheste

Lakes and  Ontario,
then swings north through the Provinee
of Ontario. It is capped by hard Niag- "
arn limestone or Lockport dolomite,

Many ages later, glaciers covered the
Niggara region (see Tee Age). As the
retreated it left  Lake
moedge. Water from
« began to spill over the Niag-
ara csearpment into the Ontario basin
below, just south of where Queenston
anid Lewiston now stand.

The new falls did not we,
dolomite cap rock as fast as the
away the softer roek below, From time
to time blocks of the undermined cap
rock would break off. The falls worked
bk toward e Erie, forming a stecp-
walled gorge.  (For a di n of the
undereutting process, see th.)

Nis of eutting has changed many times,

It st 1rtw] slowly, for at first the river drained Lake
Erie only. Lakes Superior, Michigan, and Huron
had a northerly outlet. The drainage changed as
gluei retreated, Water from all four lakes then
poured over the falls, When the river spread to the
point where the famous Whirlpool now is, it reached
an ancient valley that had cut into the dolomite
from the west. Later the valley filled with glacial
debris.  The river wore away the soft material,
forming the G0-aere whirlpool hasin.

From Stunts to Public Parks

The fascination of Niagara has prompted dangerous
stunts. The French acrobat Charles Blondin walked
1 the gorge on a tightrope in 1859, Some per-
sons have gone over the falls in barrels or other
iners. Others have tried to swim the rapids.
rdous stunts are now prohibited by law,

The Ameriean and Canadian governments have
built parks. viewing platforms, paths, and highways,
At night eolored lights illuminate the falls. (For pie-
ture in color, see Waterfalls.)
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NIAGARA FALLS AND THE NIAGARA GORGE
This close-up view of the falls
attractions include Rainbow Bridge, an aerial cableway, and
On both the American and Canadian sides are hydroelectric plants.

and the gorge shows places of interest, Tourist
the Whirlpool.

NIAGARA FALLS, N. Y. One of the world's
greatest waterpower sources and scenic attractions
helped builid the city of Niagara Falls,

This important industrial eity and world-famous
tourist center is in northwestern New York on the
east bank of the Niagara lil 1 Falls

)
west of Buffalo, N, Y. Across the river is the city
of Niagara Falls, Ont.

Waterpower for Industries

The plunging water at the falls provides a great
and eomstant souree of power for hvdroelectric plants,
The power generated supplies electricity for homes
and industries in the eity, in a large area in New
York, Pennsylvania, and Ohio, and in Canada.

Abundant and cheap electric power has made the
city of Niagara Falls one of the world's largest electro-
chemical and clee t.rnnn‘tll]l: 1l centers, The city
produces highly div The most
important of these are chemieals, abrasives, graphite
products, aerespace equipment, and paper products,
Another major source of income is tourism,
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NIAGARA FALLS, N. Y.

its gorge
Hyde Park, a 382-acre ree
Bridge anil the Whirlpool Rs
city with Niagarn Falls, Ont,
A fort ealled Little Ni
on the present site of N
Augnstus Porter founded the vi
m 1806, It waz burned by the Br
il small until a eo
built around the

wpids Bridges link the

ra was hlnlt Jhnnt 1751

to supply water-
ls between 1852 and
¥ from the village's first hyedroelece-

trie plant was nsed 1’u| park lighting beginning i

1879 il purposes in 1881, In 1892
the villages of Manchester and djon Bridge
were :mlnhmul as the city of N alls, N. Y.

er. appointed by a mayor and four

the city of Niagara Fulls,

Population (I‘JTE} census), 85,615,

THESE ARTICLES ARE IN THE FACT-INDEX
Niagara Falls, Ont. Niam-Niam, Azandeh
Niagara University Niantic
Niamey, Niger Nias Island

NIBELUNGS (ni'bi-lungs), SONG OF THE.
One of the favorite themes of medieval storytellers was
the long series of heroie deeds and
tering around the treasure of the Nibelungs, a m
ieal race of Scandinav dwarfz. These tales
took written form in German ns the ‘Nibelun
or Song of the Nibelungs, and in o Scandinavian ver-
sion known as the ‘Volsunga Saga’. From them Wag-
ner took the stories of his Ring evele of operas (see
Opera; Wagner; Storytelling),

The story of the evil treasure began when three
goilz, Odin, Loki, and Hoenir, saw an otter devouring
a salmon. They killed the otter and bearing the pelt
with them sought shelter for the night in the ahode
of Rodmar, a greedy, heartless miser. Rodmar recog-
nized the pelt as being that of one of his sons, who
had the power of changing his shape. He demanded
az pay (wergild) for the slaying of his zon enough gold
to completely cover the otter pelt. To get the gold
the gods hastened to the river and seized a priceless
treasure, but when all was heaped upon the pelt one
hair remained uncovered. Loki placed on this a ring
which * tre this eurse: “Evil shall come to him who

Wi s treasure passed after a time into
the hands of the Nibelung kings
In the Song of the Nibelungs this hoard is found in

the possession of Siegfried, a daring warrior, who has
glain the two kings of the Nibelungs to obtain it.
The plot centers around Kriemhild, the sister of
Gunther, king of the Burgundians, who holds his court
at Worms, on the Rhine. Siegfried comes to woo
Kriemhild, and in due course they

Many characters are introduced
is Brunhild, an Icelandic princess of wonderful bcnut\'
and warlike strength. Only he who should overcome
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her in deeds of =kill and strength might win her love
anil hand. King Gunther, attracted by the fame of
her beauty, goes to woo her, and Siegfried aceompanies
him as his friend and allv. Wearing a cloak of dark-
ness which makes him invizible, Siegfried aids Gunther
in defenting Brunhild in three tests of prowess—hurl-
ing for him the spear, putting the weight, and jump-
ing with Gunther in his arms far bevond the limit that
Brunhild could reach,

Gunther weds Brunhild, and she goes to live in the
eourt at Worms. Later she learns of the deception
and that it was Siegfried and not Gunther who was
warthy of her hand. Soon after, Siegfried is treacher-
onsly slain by one of Gunther's followers; and Brun-
hild slays her=elf with his swonl, Kriemhild vows
vengeanee on her brother, for she knows that he is

really rezponzible for her lord Siegfried’s death, She
marries Ftzel (Attila), king of the Huns, and after
cears invites Gunther to visit the kingdom. He

winging his followers but is met by a powerful
and overcome, Gunther is put to death and
ofried i= avenged,

The treasure again enters the story at this point.
Kriemhild demands from Hagen, a vassal of Gunther
anil the er of Siegfried, the hiding place of the
hoard. He refuses to impart it. Enraged, Kriemhild
Erasps {ried's sword and decapitates Hagen but
is herself slain by a follower of Etzel,

The story is thus filled with tragedy. This perhaps
is tlue to that element in the story which known
to the earlier versions but forgotten in the later—the
eurse of the Nibelung hoard which falls upon all who
w5 it

THESE ARTICLES ARE IN THE FACT-INDEX

Micaea, Asia Minor
Nicandra

NICARA'GUA. The largest

NORTH AMERICA™

of the Central American re- ATLANTIC
puhlics gua (area, 57 ,- o ok ik
143 square miles). It is shaped o

on the north, the Carih-
1 Seq on the east, and the
ific Ocean and Costa Rica
on the southwest and south.

There are two ranges of vol-
eanie mountains, One stretehes
along the northern border, The
other separates the Pacific from
Lakes Nicaragua and Managua. Lake Nicaragua is 100
miles long, Inthe Lake Managua vegion is the mile-high
voleano Momotombo,

Niearagna is divided into three natural regions—
the western. the central, and the eastern. About
three fourths of the people live in the high west-
ern region of lakes and mountains. The tempera-
ture ranges from 40°F. to 953°. There are two seasons—
wet and dry. About 60 inches of rain falls in the wet




season from May to November, The voleanic =oil is

h, and the region has the country’s best farmland.
Corn, riee, eoffee, sugar, cotton, eacao, and beans
grow on tiu mountain glopes and in the valleys,
15t of the mountaing i a sparsely populated pla-
teau. About 120 inches of rain fall here each year.
Forests of pine and oak cover the hills in the north.
Forestry and mining are the chiel oceupations. Grass
lanels in the south support ranching.

The east coast region is low, hot, swampy, and dense-
Iv forested. Many rivers cross it to the Caribbean.
Rainfall varies from 120 to 240 inches o vear.

Two major highways eross Nicaragua, The Road
to Rama, o coast-to-coast highway, crosses the
country from Managua in the west to Rama in the
east. The Pan American Highway links Nicaragua to
Honduras in the north and to Costa Riea in the south,
hout one half of the people live in cities, The
t i= the capital, Managua (population, 1974 esti-
mate, 313400). The ity was devastated by earth-
quakes in 1931 and 1972 (see Managua).

Good roads, ucling the Pan American Highway,
link the principal towns in the west. A railway runs
from Managua through Ledn to Corinto, At Leon is
the National Autonomous University of Nicaragua.
Tl wre cotton, coffee, and beef.
yrua from early in the 16th cen-
tury until tIu country hecame inde pendent, in 1521,
The United States Marines were sent there to protect
American interests between 1912 and 1933, A treaty
in foree from 1916 to 1970 gave tl : United States
the right to build a canal across ArREI.

From 1937 to 1979 the government of Nicaragua
was controlled by the Somoza family and their sup-

backed by the tional Guard. Gen.
10 Somoza was president from 1937 until his
ination in 1956 and was succecded hy his older
Somoza's younger son, Gen. Anastasio Somaoz
prezident from 1967 to 1972 and, under
tution, was reclected in 1974, During
Iate 1970 opposition to Somoza's rule grew into
il war led by the Sandinista guerrilla movement,

rmrtvm

B0,

Debayle,

ax
ns unc-d for Gen. Augusto Sandine who had been
ass ited in 1934 by the National Guard. Under

pressure from the United States Somoza resigned in
1979 and was replaced by a Sandinista junta. (See
algo Latin Ameri Central America.) Population
(1978 estimate), 00

THIS ARTICLE IS IN THE FACT-INDEX
Nicaragua, Lake

France. (n the Mediterranean eoast
France, nt the western end of a crescent-shaperd
alled the Riviera, is the eity of Nice, The Rivi-
ern lies hetween the Maritime Alps and the Guli of
Genon,  The mounts protect the cosst from the
north winds, and the climate is sunny and warm.

Many people come to Nice each vear to rest in the
sunshine, play in the Casino, and take part in the

NICE (nés),

NICHOLAS

Corl Frank
A monument to Wicaraguan mel Rubén Darlo stands near the
shore of Lake Managua in Managua's Parque Dario,

Lrilliant carnival held Dbefore Lent, Nice is divided
into three parts: the New Town, the Old Town, and
the Port. The medieval Okl Town lies close to the
seashore. To the north i= the New Town, with modern
theaters, hotels, easit aned villas, Enst of the Okl
Town is the commercinl center aned port. Niee has a
o musenn, o lil‘l?lr . llllll o monmment to

-nH]ml about 2,000 vears ago hy Creeks
\\ hen the Greeks conquered neigh-
v Niee (from the
), Later the eity fell
unier Roman and then Turkizh rule, In the following
centuries it was controlled at different times by Pro-
venee, Savoy, amnd Savdinin-Piedmont.  Italy eeded
Niee to nee as a reward for aid in unifyi
Niee's chief source of income is tourism
factures perfumes and processes olive oil and foods,
Population (1975 ecensus), 331,002,
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Nicholas, Saint Hicholas 111
Nicholas | (pope) Nicholas IV
Micholas Il (pope) Micholas V

‘NlCHDLAS Emperors (Czars) of Russia. Two
of Russia's Huul anow rilers were named Nicholas,
Nicholas IT was the last cmperor.

NICHOLAS I (horn 1796, raled 1825-1855) was= a
erandzon of Catherine the Great, Hiz father was
Paul I. Beeause he had two older brothers, Alexander
amd Constantine. it was thought he would never be
emperor.  Constantine abdieated hiz right to the
threme i 1522, Then Alexander supposedly died in
1525, There is a legend that, he was tired of ruling and
went to live as a hermit monk in Siberia, He had no
son to sueeeed him, (See also Alexander 1,)
wilas thus suceeeded Alexander and immediately
t]f]lli:]-‘ Degan. There was unrest in the army, and the

. Petersburg regiment= revolted in what was ealled
tll:- Decembrist uprizing, They demanded o constitu-
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NICHOLAS

‘?.‘. picture \\f N holn= I and his ‘aml]\ was taken shortly
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sits at

olt.

+ then

an armies

trous war (1904
Russ
lowed

) with Japan (see

ment  (zee an  History).
Duma was not a suc nel ]-nNu
discontent grew, particularly in the
cities, The discouraged emperor with-
L almost completely from public
sputin continued to meddle
vernment affairs until he w
£d by Russis in 1916.
In the summer of 1914 Russia and the
other great European powers became
volved in World War I (see World W
I}, War again proved g T
the imperial government. T
tion at home and defeat on the
r fronts. The st

with

for

were

Troops in St. Peter:
wated the Winter P
abdicated both for
kly Alexis, leaving
brother Miche

ing the uprisings and wa
of again. The imperial family was
until they were finally sent to
. ||_\' 17. 1918, in the town of
|rl|1 u.cl five
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Micholas (hereditary Nichols, Roy
prince of Montenegro) Franklin
Nicholas, Grand Duke Nichols Field
‘Nicholas Nickleby' Nicholsen, Sir
Nichols, Francis

Charles A. (Kid) Micholson, Meredith
Nichols, Edward Loring Nicholsen, William
{Red) Nicias

Nichels, Robert Malise

Bowyer

NICKEL. This metal got its name from a Gel T
word for imp, beeause of the trouble it gave che
in early time=. Today nickel i= one of our most u
ful metals. It is silvery, lustrous, hard, 1
and magnetic. Pure nickel is seen only in coatings
ickel plate) on other metals, where it is used to
or protect them, or to give them a bet m|-

t is appl by e t
Alloyed with
Copper, zin 1
ilver,” used to make

Jerman
a baze for silver
Nnowever, are compir unimjpHor-
tant, Aost nickel goes into the manufacture of nickel
eel, an al ulapted to wit wl strains. It is

ware

», eannon, struetural work, bridges,



PROPERTIES OF NICEEL
Symbaol . Density ut 68° F.
Atomic X mbwe .80 grams per ce

Atomie Weight. . 58..71 Bo: ng Point . .5,252°F.
Group in ]\\nudu: Melting Point
Tables..oaoioos VIIT AT . (o

railroad rails, rivets, locomotive boilers, engine forg-
ingz, trailer frames, dipper teeth of steam shovels, and
automohile gea afts, and axles,

A nickel steel called Imrar, containing 36 percent
nickel, is used for measuring implements and pendu-
lums, It is practically nonexpansive within ordi-
nary temperature v ons.  Another nickel steel
ealled pl‘rr!:nm expanids at almost the same rate as
glass. It is used for the connecting wires in electrie
light bulbs.

Nickel forms many other alloys. Copper-nickel al-
lovs are used for bullet jackets and boiler tubes.

Nickel-chromium steel is used for automobile forgings
]L'{hlld]-rl“d*t.llll‘(‘

and gears and for armor plate,
v n electrie appliances
with other metals—iron, chromium, or copper,

Monel metal alloy of nickel and cop-
per, made by reducing certain ores which contain hoth
these metals, Thiz tough, lustrous, corrosion-resisting
alloy is used for food-handling equipment, valves,
turhine blades, propellers, wire filter eloth, and many
other purposes, (See Alloys.)

Nirkel oxide is used in Edison storage batteries,
in glassmaking, and in pottery glazes. The sa
employed in electroplating and in hardening oils for
making soap and oleomargarine,  Nickel resists the
action of most acids exeept nitrie acid.

The Sudbury district of Ontario is the source of
most of the world’s nickel supply. The prineipal
Sudbn ore s pentlandite, an iron-nicke]l sulfide.
Other mportant nickel producers in addition to
Canada are the Soviet Union, New Caledonia, Cuba,
and the United States,

THESE ARATICLES ARE IN THE FACT-INDEX

Mickelodeon
Nicklaus, lack (William)

NIGER

Brother Jonathan. The original of
e Brother Jonathan, according to the story,
i aghington’s friend, Gov, Jonathan Trumbull
of Connecticut. When perplexed by the need of arms
amdl war material, General W, n-dhlngtnn would say,
“We must consult Brother Jonathan.” This mpws—
sion, being often repeated, came into conmon use and
at last was extended to the Ameriean nation as a
whole. Brother Jonathan, like Unele 5 ;
portraved az a tall thin man with long nare

long-tailed coat, high h shrewd but humorous

the earlier one,

countenance—attributes which marked the typieal
Ameriean of the early days,
Very different is John Bull, the personification of

ish nation, who is represented as a stout,
ruddy-faced, matter-of-fact, blunt fellow attived in
leather breeches and top hoots, generally with a cud-
wel in his hand and a bulldog at his heels. The name
John Bull was first used in a politieal sative published
by Dr. Arbuthnot at the time of the War of the Span-
ish Suecession, in Queen Anne's reign,

There are many nicknames, generally of an uneom-
plimentary ¢ ter, applied by the people of one
nation to those of another. Thus the American ealled
the Mexican a “grenser,” referring to his untidy ap-
pearance; while to the Mexican or Spanish-American
an Ameriean or Englishman is a “gringo™ (from the
Spanish word for gibberish or unintelligible speech),
(See also

Some think that the word nickname comes from
nick, meaning “to cut,’” since a nickname is often a
shortened name. Actually the word was originally eke
name and it meant an “added name.”

THESE ARTICLES ARE IN THE FACT-INDEX

Nicot, lean

Miebuhr, Barthald Georg
Niebubr, Reinhold
Niehaus, Charles Henry

Nicodemus

Micolay, lohn George
Nicolet, lean

Nicell, Sir William

Robertson Nielsen, Kay

Nicolle, Charles lean Niemen River

Henri Niemeyer (Soares Filho),
Nicollet, loseph Nicholas Oscar
Nicolls, Sir Richard Niepce, loseph Nicéphore
Nicolson, Sir Harold Nierembergia

(George) Mietzsche, Friedrich

Ni li Mieuwland, Julius Arthur

NICKNAMES. “Nicknames and whippings,”
Walter Savage Landor, “when they are onee laid on,
no one has discovered how to take off.” Nations,
like persong, have nicknames which grow up in cu-
rinus and become fixed. The nickname Uncle
S pplied to the United States. During the
War of 1812, someone asked why “1, 8. was stamped
on government goods. He was told that the letters
stoodd for Uncle Sam, the loeal title for \nmupl W
a government inspector in Troy
repeated thlnlu.,hrnul the eount
amed Unele Sam came to personify the United States
government and the Ameriean people,

This nickname became even more popular than

Nico;ia, Cyprus Higella

NIGER (ni', Landlocked in the heart of the
north African desert lies the republic of Niger,
Its neighbors are Algeria and Libva on the north,
Mali on the west, Upper Volta on the southwest, Ni-
geria and Benin on the south, and Chad on the east.
(For map, see Afriea.)

Although Niger's area of 458993 square miles
is greater than that of California and Tt combined,
its population compares w ith Tennessee's.  Three
quarters of the country is desert. Only 8 pereent gets
as much as 21 inches of rain yearly; 48 pereent receives
less than 4 inches, The heat is intense.
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NIGER

Most of the peaple live along the southern horder
betwern the Niger River and Lake Chad. With 9
to A0 inches of annual rainfall, the inhabits
Hausa and Djerma-Songhai i practice farming.
The chie T towns i 1—Niamey, the eapital

ts—

( popns -, 130,000), Zinder, Maradi,
and Sahara to llw north, thc
few farming settlements i

Elsewhere, nomadie tribe

Borroros —roam about, see
their flocks, Islam is the slmf religion.  French is
the oflivial language,

In the past both farmir
primitive. Crops and s were used for family
subsistence, In the 1950°z, however, irrigation sys-
tems were built in the eastern river basins, and
peanuts and eotton were introduecd as cash erops.
Millet and sorghum are the basis of the people’s
diet, Other food erops are eassava, beans, rice, corn,
and onions.

Efforts to establish rlm]nnz as an industry and
to produce animals suitable for export have been
hampered by the nomadie peaples, who look upon
their animals as wealth and are slow to sell them. The
stoek tends to be of low quality due to poor pasturage
and dlises exports are low. Leather and
goat hide sported.

There is little manufacturing. The few plants
process local products, such as peanut ol and cotton,
Mining i= unimportant, though tin and tungsten are
found in the Air Mountains. The discovery of iron-
announced in 1962,
apped by poor transportation.  Ex-
nil imports must be hanled to and from ports
lands. Rowds are few and poor, and the
Niger was not bridged until recent years.,

e owater and grass for

and stock raising were

ore deposits south of Niamey wa
Trade

i handi

History and Government

Roman expeditions entered this remote region in
anrn nt times. The Songhai Empire arose on the
or River in the Tth century. For a thousand years
afterwand, invasions and warfare among the tribes
wracked the land., European explorers and traders
came in the 19th eentury.

In 1904 Niger beenme a territory in French West
Afriea, Its status changed in 1958 to that of an
antonomons republic within the Freneh Communit
A constitution was amd on Aug, 3,

Niger withdrew from the Freneh Community, In
September it joined the United Nations, Until April
1974 the country was governed by a president and an
elected National Assembly, A 12-mu
eil took over, charging the deposed off
to cope with a war drought. Before achieving
independence, Niger had joined with the Ivory Coast,
Dahomey (now Benin), and Upper Volta to form the
Couneil of the Entente, T he council set up a customs
union and coordinated o 1 legislation.

Progress has b this arid, underdeveloped
1960 it has received eredits and loans

land, Sinee
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from Franee and the United States and the Common
Market Development Fund, the World Bank
other hodies. A large part of these funds wi
marked for the construction of transportatio
telecommunieations facilities.  (See alzo  Africa.)
Population (1977 estimate), 4,850,000,

NIGERIA (ni-ir'é-n). The
most populous of the inde-
pendent nations that
emerged  in Afriea  after
World War IT was Nigerin.
It had been governed by
Great T n for 100 yvears
hefore it gained its freedom,

Nigeria is located on the
Gulf of Guinea where Af-
riea's west coast starts to
Tl nto the Atlantie Ocean (for map, see Afriea).
When it was a colony, Nigeria administered the Brit-
igh ( sroong, #o the northern part of that colony
joined Nigeria in 1961. The =southern part is now in
Cameroon, which borders Nigeria on the east and
southeast. Chad lies on the northeast, Niger on the
north, and Benin on the west. The area of the
country 669 square miles. Nigeria is more
than twice as ornia. Lagos (population,
1970 estimate, A17) i the capital (for picture,
see Afriea).

Nigeria’s coastal belt in the south is near the
equator. It is wet and swampy, with heavy rainfall,
The delta of the Niger River is a land of mangroves
and tangle e vines. Farther inland are tropical rain
forests, hward the rainfall « rases, the land
gradually ris nd the forests give way to broad,
rolling savannas (see Grasslands).

Nigeria's Peoples

With 76,600,000 inhabitants (1976 estimate), Ni-
geria is the most populous country in Afriea. The
people of Nigeria are mainly Negroes. In the extreme
north, however, Nigerian Negroes have sometimes
intermarried with Hamitie peoples (see Afriea; Races
of Mankind). The principal tribes are the Hausa and
the Fulani of the north, the Yoruba of the southwest,
and the Ibo of the southenst, The north is a land
of mud-brick towns, trains of eamels and other pack
als, und herds of goats. Most of the people of
Nigerin are Moslems.

Unlike the Hausa, the Yoruba and the Iho were not
influenced by Moglem culture from the north. The
main Christisn churches are in the east and west.
Animistie scets are seattered over the eountry. The
Yoruba enlture developed in ancient times. They had
established organized kingdoms by the 12th century.
Their citicz of Benin and Ibadan flourished long be-
fore Furopeans entered the area

The Tho were traditionally a ¢ folk who had
little contact with Eurapenn peopl Later a ghort-
age of land in their thickly settled region led them
to spread over the country,

AFRICA




Farming, Mining, and Trade

Agriculture is the leading industry. The chief prod-
uets are cacao, peanuts, palm oil and palm kernels,
rubber, and hides and skinz. Other crops are cotton,
riee, a, millet, banar corn, and vams,

Petroleum, discovered in 1956, haz become the major
souree of national wealth and foreign exchange, Other
mineral resour wlude columbite, tin, and o

By 1970 Nige haid become one of the \\curHH
leading oil-cxporting countri Other exports in-
clude peanuts, eacao, palm kernels and oil, and rub-
ber. Most manufactured products are imported, but
plants have been built to produce cement, textiles,
lumber and plywood, and petroleum products. The
Kainji Dam and hydroelectric plant on the Niger
River, about 180 miles northeast of Thadan, was opened
in 1969, In addition to supplying electricity, it
opened a1 major section of the river to navigati

The chief ports are Lagos and Port Hareourt.
There are two main railroands, One runs from Lagos
to Ibadan and on to Kano and Nguru, The other
links Port Harcourt with inland trading centers, Al-
though there

one hall are River transport is im-
portant. Lagos | il telecommunieations
facilities and radio and television broadeasting sta-
tions. International airports are at Lagos and Kano,

History and Government

Northern Nigerin was known to Mozlem traders be-
fore Europeans discovered Nigeria's coast. Moslem
earavans crossed the Sshara to obtain slaves, gold,
and ivory, Portuguese mariners, who dizcovered the

Lintas W.A L
Skilled machinists turn a shaft on an engine lathe in a large

cement glam at Ewekoro in southwest Nigeria. Increas

industrial development is a national goal.

NIGER RIVER

Guli of Guinea in the 15th eentury,
Dutch and English explorers.
posts, subsequently established, operated in the
ger River delta until the British abolished slav
in 1833. Official British control of the area |
with the annexation of Lagos in 1261, Nigeria be-
came a separate colony in 1886, and in 1914 the re-
gion beeame the Colony and Protectorate of Nige

After World War II se vernment was demanded
by the Nigerians. In 1960 Nigeria became an inde-
pendent nation within the Commonwealth of Nations.
It joined the United Nations the same vear. In 1963
it became a federal republic comprising four regions
and the federal eapital.

In 1966 tribal hatreds led to revolts by
cers, political sinations, and the
thousands of Tho in the Northern Region.
military ;‘u\ullmcm was forn
in 1967 when the

were followed by

English slave-trading
Ni-

army offi-
killing of
A federal
«wl, Civil war broke out
stern Region, the tribal home of
the Ibo, declared itself the Republic of Biafra. By
1969 federal forees, with Soviet and British military
aid, had captured much of Biafra. International ef-
forts were made to curtail mas irvation among ref-
ugees in combat areas. In January 1970 the Biafrans
surrendered to federal for

Military rnment  continued  throughout  the
1970's, but political instability led to o military eoup
in 1975 and an as ation in 1976, A national

assembly was elected in 1977 to approve a new con-
stitution, and in 1978 the 12-year ban on political
activity was lifted. With the clection of ¢ J
in 1979, Nigeria returned to eivilian rule. Nig
the site of a World Black and African Festival of
Arts and Culture in 1977, (See also Africa.)

NIGER RIVER. Africa's third largest river is the

Niger. Only the Congo and the Nile : longer.
The Niger is 2,600 miles long. Tt rises on the Guinen-
Sierra Leane border, 150 miles from the Atlantic

Ocean. It flows northeast in a great arc and ap-
proaches the fringe of the Sahara. It then bends
southeast, enters Nigeria, and empties into the Gulf
of Guinea. Its delta is larger than that of the Nile.
As a navigable stream, the Niger is of great im-
portance. Steamers of light draft can make their w
over most of its length. Through its largest trib-
utary, the Benue, it provides an -mile water-
way eastward into central Africa, A mailway connects
the upper reaches of the Niger with the Senegal River,
which empties on the extreme west coast. Thus, by
boat and rail, travelers can reach the famons west
African trading centers of SBansanding, Ségou, Tim-
buktu, and other river stations far in the interior
toward the Sahara. The Kainji Dam and hydro-
electric plant in Nigeria was completed in 1969,
Niger shipping i= chi ngaged in the tr
of palm oil, peanuts, copal (a4 resin used for
tree gums, rubber, coffee,
of the vast and Juxuri
The delta of the VEry |um||]1 %, About 20
milez north of the Nigerian coast, the river starts
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NIGER RIVER

fanning out into a network
of s, Bmall riv-
wn either side,

ers enter it f
In some places it is alm
impossible to find o na
ble channel. Along T]lO
const the delta is about 150
miles wide.

Large steamers enter
from the sea through the
Nun Mouth, the Foreados,
the Bi Mouth, and the
Bonny. Berause of mosqui-
toes and the tsetse fly, the

delta’s climate is one of the
maost un i
The ancient Gre

Romans knew that the Ni-
ger existed and where it was
loeated, but they nev

slored it.

Eighteenth- and
ihal

The Niger was not accurately mapped
until late in the 19th century.

able jungle.

NIGHTHAWEK. On summer evenings, the nighthawk
can be seen swooping erratic S
eatching

From time to time it
and follows this

:, fluttering wingheats. Then sud-
'ms o thrilling high dive. From a height
1 or more feet it plunges straight down on
=, apparently determined to dash it-
self into the ground. Within a few feet of a house or
treetop, it alruptly turns and mounts upw
At the moment of the turn, the rush of air through
the large -pri!l' iy} wing feathers produces a loud
1.r|-'r|||]| \u satisfactory explanation of this
-ver been given. The bird seems

a meal of insects,
we-eent,”

h-u ve Iur tht
The nighth: t froglike mouth that
ght it holds its mouth
a trap to eateh flving insects.
tiny tip, less than a half inch in |lt||..ﬂ|

ithawk is lhotlf ten inches long,

wn nigl

Tl

he pulnu.ra'
, and buff, almost invisib ll
tree limb. In flight, a pateh of white in
5 looks like a hole in the wing. This
ite pateh diztinguizhes the nighthawk from its near
the whippoorwill, Otherwize the two birds
tly alike.

The of the night
woored count L

The |.\i|-

re small and weak, In
a tree limb,

hwise on

They build no
2] ground or on
sh-white, hlack-spot-
into the background,

e Ia.rl on
;_:;-.\1\|n| |-|ur- where thei :
ted coloration blends perd
(For picture in color, see Rinds
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A LIVING INSECT TRAP
Notice how the nighthawk's plumage blends into the gravel on
which it is lying. The huge mouth scoops in flying insects.

The nighthawks breed throughout North America
from the Yukon Territory to the Gulf states. They are
among the latest migrants to arvive in the spring. By
the end of August they gather in large flocks to star
the long journey to their winter home in South Amer-
ica. While flving they keep from 50 to 100 feet aj
The nighthawk belongs to the goatsuc f:
to which the whippoorw

=0 be-

Caprimulgidae,

longz. In the Southern states it is known as the bull-
bat. The names goatsucker and nightjar are more
properfy applied to a related bird found only in Eu-

rope, The scientific name of the nighthawk is Chor-
deiles minor; of the European goatsucker, or nightjar,
Caprimulgus euwropacus,

NIGHTINGALE.
Florence (1820-1910}.
In 1854 a slim English-
woman led a small band
of volunteers to Turkey to
nurse men wounded in the
Crimean War, Florence
ale found filth,
. aml near-starva-
nong the wounded
h soldiers. For two
cears she fought to wipe
mlT these appalling condi-
=he was hampered
I redd tape and the
'nm\ 'z prejudice against women. But in the end she
won out. Wounded men were given real nursing eare,
perk or the first time in the history of war, Florence
Nightingale became a famous nuthority on nursing and
devoted her life to the improvement of hospital

Flovence Nightingale was born May 12, 1820, in
Florence, Italy, where her parents were spending a
i n. She waz named for her birthplace. Her
r, William Nightingale, was a well-to-do land-
owner of London and Derbyshire, England, Her




mother, Fanny, wasa gay, charming woman, who loved
society. William Nightingale taught Florence at home.
She studied mathematics, music, and foreign languages.

Florence was a pretty girl and very popular. But
she did not enjoy her mother's kind of social life.
She liked to take care of the old and the sick people
in the neighborhood. When she was 17 she wrote in
her journal that God had called her to devote her
life to nursing. She steadfastly continued to believe
thiz. Later zhe refused to marry a man she liked be-
cause she felt that marriage would interfere with
her work.

Over her parents’ objections she vi
in England and continental Europe. She studied the
methods of the Catholic nursing orders in Franee and
Egypt, and spent three months at the Institute for
Protestant Deaconesses in Kaiserwerth, Germany.
In 1853 she beeame superintendent of the Establish-
ment for Gentlewomen During Illness, in London.

When war with Russia broke out, Miss Nightingale
volunteered her services (see Crimean War). She was
appointed head of the women nurses serving in Tur-
key. When she arrived, the death rate was 42 per cent.
More men were dying from fever and infection than
from battle wounds. She enforced sanitary regula-
tions, introduced special diets, and reduced the death
rate to 2 per cent. With her own money she bought
linen, shirts, food, and even beds for the hospitals.
Often she worked 14 hours a day without food or
rest. Her health broke. She contracted Crimean
fever (probably typhus), and nearly died. But she
refused to return to England.

By 1856 Florence Nightingale was world famous.
Longfellow wrote a poem, ‘Santa Filomena', honoring
her as the “Lady with a Lamp™ {from her eustom of
walking through the wards at night, lamp in hand).
Lngl.mll raised 50,000 pounds in her name to estab-

< ses’ home.  Although invalided, Florence
s not done with her work. Back in
paigned by letter for hospital re-
Ehe enforeed high professional standards in

ited hospitals

forms.
caring for the zick and made nursing a worthy career
for women, She died Aug. 13, 1910, at the age of 90.

NIGHTINGALE. No bird is more celebrated in lit-
erature than the nightingale, but Americans have to
go abroad to hear this famous bird, for it does not
live west of the Atlantic. Its relative s, the thrushes,
are the only American birds that approach the
nightingale in beauty of song. It is found throughout
Europe, most abundantly in southern France, Spain,
and Portugal, and in parts of England. The bird
called a nightingale by the ancient Persians, Greeks,
and Romans was probably the Persian bullid.

During the mating and nesting season, from the
middle of April to the middle of June, the male sings
day and night. His song is a melodious outpouring of
glorious tone and is evidently an expression of devo-
tion to his mate. The nest is a loosely built eup of
dead leaves on or near the ground. The bind lays from
four to six eges, of a deep olive eolor.

NILE RIVER

Thiz brilliant singer has drab plumage. The bird
iz about six inches long, with rusty brown and gray
feathers. It is shy and perches in shrubs or low trees.
Its favorite food is the larvae of insects.

The nightingale belongs to the family of thrushes,
or Turdidae. The common European nightingale is
Luscinia megarhyncha; the larger eastern species, L.
philomela; the bulbul, L, hafizi.

THIS ARTICLE IS IN THE FACT-INDEX
Nightjar

NIGHTSHADE. Several weedlike relatives of the
potato have mild or strong poizons in their leaves,
berries, or roots. These plants are called the ma,,ht—
shades. The common or black nightshade grows
about 12 inches high and has pointed, oval leaves,
drooping clusters of white flowers, and small black
berries. When animals chew the fresh leaves or people
eat too many of the berries, they may be made sick.
But in some regions, people boil the leaves and eat
them as a kind of green.

Another plant of this nightshade group is the blue-
blossomed bittersweet. Its soarlet bervies taste both
bitter and sweet and are mildly poisonous. Still
another kind that is not very harmful iz the horse
nettle or apple of Sodom with its orange berry. This
is a native of western North Ameriea.

The deadly nightshade, or belladonna, fovnd in
various parts of Europe and Asia, is particularly val-
uable to medicine. Various preparations of the leaves
ani roots are ealled bellodonna, They are used to re-
lieve pain or spasm, and as an antidote to opium.
The active agent in these preparations is the alkaloid
alropine.

The deadly nightshade is a five-foot shrub with
dull green leaves, purple bell-shaped flowers, and black
cherrylike fruit. It has a disagreeable smell.

Nightzhadesz belong to the family Solanaceae. The
seientific name of the common nightshade is Solanum
nigrumi; of the bittersweet, 8. dulcamara; u[ the
horse nettle, S. corolinense; of the deadly
shade, Atropa belladonna.

THESE ARTICLES ARE IN THE FACT-INDEX

Nightshade family Nikko
Niigata, lapan Nikolausv, .Andrlan
Nijinska, Bronisl
Nijinsky, Vaslav Nikolayw, Russia

1 , Russia
Nike leopol.Rustia

Nikisch, Arthur

NILE RIVER. The longest river in Africa and the
third longest river in the world is the Nile. In one
sense the main course of the river actually begins at
Khartoum. Here the Blue Nile comes in from the
mountainsg of Ethiopia. It flows elear and blue, ex-
cept at floodtime, when it is reddish brown, It meets
the gray-green White Nile coming from the lake
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NILE RIVER

OWEN FALLS DAM, UGANDA

The Owen Falls Dam controls the flow of water from Lake
Victoria_through the Victoria Nile and into the White Nile.
1t supplies electric power for East African industry.

Africa, subhead “The
From Khartoum to Aswan
combined Blue Nile and White Nile descend in six
eataraet: As the greater Nile approaches the Medi-
terranean it fans out into the fertile region ealled
the delta.

Except for the broad delta, the Nile Valley is a
thin green ribbon of irvigated laned confined on both
sides by the great deserts of Fgvpt and the Sudan.
For thousands of years these lands have depended for
crops and life itself upon the e’s vearly floords.
These come from spring and early summer rains, par-
i Iv in the Ethiopian highlands. The flood wa-
h Egvpt in the middle of the sunumer.

Egvptians of the past let the water flood the laml
and deposit soil-renewing sediment.  Today there iz

region of East Africa (see
Grreat Rift Vallev™),

i of dams between Lake Vietoria and the
Mex . These 12 hold the water of
the 7 n reserve until it is needed for irigation.
The Owen 2 Dam, near Jinja, Uganca, on the

Vietoria Nile, is one of the largest hydroeleetrie de-
velopments in Africa. It was opened in 1954,

In 1968 the gigantic Aswan High Dam, in southern
Egypt, was completed (see Azwan High Dar It was
designed to reclaim a million acres of desert land.
Archacologieal treasures threatened by its waters were
moved from the site at a cost of 36 million dollars,
Egypt borrowed from other nations to finance eon-
struetion of the dam; Russin provided technical aid.,

From Lake Vietoria to the Mediterranean Sea, the
Nile 18 3473 milez long. Some geographers include
the headwaters—about 150 miles across  Lake
Vietoria to the mouth of the Kagera River, and the
430 miles up the Kagera into Burundi.  (See also
Egypt; Sudan; Uganda; Vietoria, Lake.)
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Niles, Il Ninon

Niles, Mich. MNinus

Niles, Ohio Nio

Milgai Niobe

Milgiri Hills Niobium
Nilson, Lars Fredrik Niobrara River
Nilsson, (Mérta) Birgit Miort, France
Nimble fly Nipa palm
Nimbus Nipissing, Lake

MNimes, France
Nimitz, Chester William

Nipkow, Paul Gottlieb
Nipmuc

Nimrod Nippur, Mesopotamia
Ninebark Nirenberg, Marshall
Nineveh, Assyria Warren

Nine Worthies, The Nis, Yugoslavia
Ningpo, People's Republic Nisei

China Nishapur, Iran
Ningsia Hui Autonomous Niska
Reglon, People's Niterdi, Brazil

Republic of China

NITRATES. Most forms of plant and animal life
could not exist without the chemieal compounds
called nitrates. Ammonium nitrate is an important
commercinl soil fertilizer. Potassium nitrate and
sodium nitrate have value because of their use in
fertil and expl Silver nitrate has many
ie in medicine, as a light-
sensitive substance in photographic film, and as
silvering for the backs of mirrors. Iron nitrate is
used in dyeing. Barium and strontium nitrates give
idd colors to flares and fireworks.

The molecule of every nitrate has within it a com-
bination of atoms known as the nitrate radical. This
consists uf one nitrogen atom bound to three oxvgen
atoms, a is NOs. The nitrate
i s together and acts as a unit in most
chemical reactions. It does not exist by itself, how-
ever, except in the ionized state (see Ions and Ton-
ization).

The nitrate radical is somewhat unstable. Nitrogen
does not enter into chemical combinations easily, and
when it does it tends to go back to its normal free
state. Nitrates also dissolve readily in water, These
two facts make nitrate compounds very useful to
p]-mb. for all plants need a constant supply of nitro-
gen in order to form proteins for body building,
Without an ample supply, which they must get from
the soil, their growth is poor and stunted (see Plants,
Physiology of). Decaying plants give up nitrates, and
animal exerement also contains these compounds,
But rain usually washes the nitrates away and the
eompounids break up.

Bome nitrates are salts of nitric acid (see Nitrie
Acid). Plant life requires more nitrates than can be
produced fram nitric acid in nature (see Nitrogen).
[ led nitrifieation, certain soil
a oxidize ammonium salts in the ground into
the nitrates needed by higher plants,

Nitrates are distinet from nifrites, another group
of nitrogen compounds.  These are salt of nitrous
actd (HNOy). Unlike nitrates, they are highly stable.




NITRIC ACID. Nitric acid (HNO;) is a colorless and
very corrosive liguid, Tt is a strong acid which ion-
izes completely to hydrogen ion and nitrate ion (NOs)—
in aqueous solution. Nitric acid ean be prepared com-
mercially by heating sodium nitrate with sulfuric
acid. The equation for this reaction is as follows:

INaNO3 + 2H2504 —-> 3HNO; + MNaz504 + NaH5O0u

An important method of me mt:f 1 t.lul]u, nitrie
by the oxidation of ammaonis
first oxidized to nitrie oxide which is Ill]ther oxidized
to nitrogen dioxide (NOs). This gos is passed through
a packed tower in which water is circulating. Nitrie
acid and nitrous acid (HNOz) are produced according
to the equation:

j

INO:2 + Hz0 —»> HNO3 + HNO;

NITROGEN—The Chemical
Base for Living Structures

NITROGEN. About four fifths of the air we breathe
is the gas called nitrogen. It dilutes the oxygen in the
air and i exhaled from the lungs unchanged. Nitro-
gen slows down the chemical action of oxygen in the
body. Maost of the nitrogen in the world exists as a
free element in the atmosphere. It is not chemieally
active and is slow to combine with other elements to
form compounds. The compounds it forms, however,
are essential for the existence of all living things.
Protoplasm, the complex substance in living cells,
reqquires nitrogen for its formation. The essentis
food materials called proteins are composed of nitro-
gen compounds linked together., Although there is a
great abundance of free nitrogen in the atmosphere,
it must be combined in compounds to be used by
living things. The process by which free nitrogen is
juined to other elements is called nitrogen fization.

Natural Methods of Nitrogen Fixation

Nitrogen fixation is produced in nature by the action
of lightning and the action of bacterin. A flash of
lightning causes nitrogen to unite with oxygen to
form nitrie oxide {\(]] is changed to nitrogen
dioxide upon conling P xide combines with
water to form nitrie acid (HNO3). The dilute acid
falls to the earth and reacts with minerals in the soil to
praduee nitrates. The nitrates form compounds nee-
ezzary for éell growth. However, the amount of nitro-
gen fixed by lightning is less than the amount required
by natu A gres amount is fixed by the action
of bacteria in the soil and in the roots of plants.

The soil bacteria that fix nitrogen include a type
called Clostridium pasteurianum and several types of
the genus Azolobacter, Other important nitrogen-fix-
ing hacteria live in the roots of plants and belong to
the genus Rhizebium. Plant-dwelling bacteria live

NITRIC ACID

Commercial nitrie acid contains from 50 to 70 per cent
aciid and the rest is water.

The most important use for nitrie acid is in the
process known as nitration. When a hydrocarbon re-
acts with nitric acid, a nitro group (—NOg) replaces
one of the hydrogen atoms attached to the carbon
atom. This process is vital in the manufacture of
plastics, dyes, explosives, and some nitrates. Nearly
all metals react with nitrie acid to produce nitrates.

Nitrie acid was first made by a distillation process
about 850 years ago. Henry Cavendish determined
the composition of nitric acid in 1785,
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Nitrogen is fixed by the action uf bacteria. It passes into the
soil, into plant tissue or into plant and then animal tissue, It
returns to the atmosphere and the cycle begins again.

only on the roots of leguminous plants such as alfalfa
anil beans (see Alfulfa). However, they fix more ni-
trogen than these plants require. The surplus is
stored in the roots and eseapes to the soil when the
plant dies. Thus leguminous plants enrich the soil in
which they grow., Both soil and plant-dwelling bae-
teria take nitrogen from the air and combine it with
hydrogen to form compounds. These compounds then
join together to form the structures of proteins.

The Circulation of Nitrogen

When nitrogen is present in living tissues, it can
be used over and over again. If a plant or animal
dies, bacteria of decay break up proteins, and nitro-
gen is released in the compound of ammonia (NHj).
Part of this escapes into the air. The remainder is
acted upon by another type of bacteria to convert
ammonia to nitrites. Still another type of bacteria
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