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Volcanoes are monuments to earth’s origin, evidence that its pri-
mordial forces are still at work. During a volcanic eruption, we are
reminded that our planet is an ever-changing environment whose
basic processes are beyond human control. As much as we have
altered the face of the earth to suit our needs, we can only stand
in awe before the power of an eruption.

Volcanoes are also prodigious land builders—they have created
the Hawaiian Island chain. Kilauea and Mauna Loa, two of the
world’s most active volcanoes, are still adding land to the island

Volcanoes attest to the
dynamic nature of the
earth. Divided into rigid
plates, the outermost
layer of the earth drifts
slowly over the more
plastic mantle beneath.

“ring of fire.” The series
of volcanoes that includes
Washington's Mount St.
Helens, Alaska'’s Katmai,
Japan’s Mount Fuiji, and
the Philippines’ Mount
Pinatubo define the mar-
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of Hawai'i. Mauna Loa is the most massive mountain on earth,
occupying a volume of at least 18,000 cubic miles. Measured from
its base on the seafloor, it rises nearly 32,000 feet, which is
greater than Mount Everest'’s elevation above sea level. In contrast
to the explosive continental volcanoes, the more fluid and less
gaseous eruptions of Kilauea and Mauna Loa produce fiery
fountains and rivers of molten lava. These flows, added layer
upon layer, produced a barren volcanic landscape that served as
a foundation for life. Hundreds of species of plants and animals
found their way across the vast Pacific on wind, water, and the

Why are there volcanoes
on Hawai'i, which is in
the middle of the Pacific
plate? Plumes of magma
rise from a “hot spot”

: deep within the mantle.
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wings of birds. A few survived, adapted, and prospered during
this time of isolation. The arrival of humans—first Polynesians,
then Europeans—and the plants and animals they brought with
them drastically altered this evolutionary showcase, this grand
natural experiment.

Today Hawaii Volcanoes National Park displays the results of at
least 70 million years of volcanism, migration, and evolution—
processes that thrust a bare land from the sea and clothed it with

charged with gas, push-
es its way to the surface,
erupting on the ocean
floor to create a sea-
mount. After several hun-
dred thousand years and
countless eruptions, the

the hot spot. During the
last 70 million years or
more the Pacific plate
has acted as a conveyor
belt, moving the islands
northwest off the hot
spot at a rate of about

Emperor Seamount-
Hawaiian Island chain.
But they are not the last:
To the southeast, Lo'ihi
seamount is rising from
the ocean floor.
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complex and unique ecosystems and a distinct human culture.
Created to preserve the natural setting of Kilauea and Mauna
Loa, the park is also a refuge for the island’s native plants and
animals and a link to its human past. Park managers work to
protect the resources and promote understanding and apprecia-
tion of the park by visitors. Research by scientists at the
Hawaiian Volcano Observatory has made Kilauea one of the best
understood volcanoes in the world, shedding light on the birth of
the Hawaiian Islands and the beginning of planet Earth.
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level to form a new is-
land. The volcano contin-
ues to grow until the
movement of the Pacific
plate carries the island off

{our inches a year-The
park's active volcanoes,
Kilauea and Mauna Loa,
continue the island-
building processes that
formed the 3,500-mile

Trouble in Paradise

The Hawaiian Archipelago was once celebrated
as islands of evolution; now they are islands of
extinction. The arrival of people changed forever
the conditions that fostered the original diversity
of life. Forests disappeared as people cleared the
land to plant crops and establish communities.
Polynesian and other settlers introduced numer-
ous alien plants and animals, some of which
thrived in their new home and multiplied. Their
impact has been catastrophic: Pigs destroy the
understory of tree fern and ‘chi‘a forests. Their
muddy wallows provide breeding grounds for
mosquitoes that transmit avian malaria and pox
to native birds. Mongooses, cats, and rats eat
native birds and their eggs. Alien plants such as
firetree and banana poka displace vast areas of
Hawaiian forests. The onslaught of introduced
plants and animals caused the extinction of
countless native species and continues to threat-
en Hawai‘i's unique life forms.
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else on earth
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also found else
Introduced by
humans
¢ Endangered

1 Common mynah

2 Firetree

3 Japanese white-eye
4 ‘Ohelo

Life Comes to the New Land

A few million years ago: A spore from a fern
somewhere in southeast Asia is released into the
wind and carried by a rising current eight miles
high into the jet stream, where it is borne east-
ward. Eventually it drifts down and settles on a
barren lava field in the middle of the Pacific
Ocean. This is one of the ways life came to the
Hawaiian Islands.

Wearing boar-tusk
bracelets and dog-teeth
anklets, men hula (dance)
to the accompaniment of

mele (song) and musicians
beating rhythmically on
gourd drums and coconut
shells.

People of the Islands

Superb voyagers, Polynesians from the Mar-
quesas Islands migrated to Hawai‘i over 1,600
years ago. Navigating by the sun and stars,
reading the winds, currents, and the flight of
seabirds, they sailed across 2,400 miles of open
ocean in great double-hulled canoes. They
brought along items essential to their survival:
pua‘a (pigs), Mo (dogs), and moa (chickens); the
roots of kalo (taro) and ‘uala (sweet potato); and
the seeds and saplings of niu (coconut), mai‘a
(banana), ko (sugar cane), and other edible and
medicinal plants. They were well-established on

e 5 Néné (Hawaiian goose)
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10 Koa‘e kea (White-tailed
tropicbird)

11 Pueo (Hawaiian owl)

12 Predatory caterpillar

13 Dragonfly

14 Naupaka

15 Small Indian mongoose

6 Tree snail

7 Happyface spider
8 ‘A‘ali‘i

9 Kukaenene

Insects, seeds, and spiders also reached the
islands by riding the air currents, but there were
other ways. Migrating or storm-driven birds car-
ried seeds either in their digestive tracts or stuck
to their feathers. Pacific Ocean currents trans-
ported salt-resistant seeds and rafted insects,
plants, and snails on floating debris. Amphibians,
reptiles, freshwater fish, and most mammals were
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Ki‘i pohaku (petroglyphs)
range from symbols to
human and animal figures.

the islands when, about 800 years ago, Poly-
nesians from the Society Islands arrived in Ha-
wai‘i. Claiming descent from the greatest gods,
they became the new rulers of Hawai‘i. After a
time of voyaging back and forth, contact with
southern Polynesia ceased. During the 400
years of isolation that followed, a unique Ha-
waiian culture developed.

Hawai‘i was a highly stratified society with
strictly maintained castes. The ali‘i (chiefs)
headed the social pyramid and ruled over the

@16 ‘lo (Hawaiian hawk)
17 Koa
18 Black rat
19 ‘Amakihi (Hawaiian
honeycreeper)
20 Damselfly

21 Pa'iniu

22 ‘Elepaio (Hawaiian
flycatcher)

23 ‘I'iwi (Hawaiian
honeycreeper)

unable to cross the vast expanse of ocean—only
the monk seal and hoary bat succeeded. Of the
millions of organisms that embarked on this
chance voyage, very few made it here, and of
those that did, few survived.

Over a span of about 70 million years, plants and
animals colonized the Hawaiian Island chain at

Hitchecock, ¢. 1927

Pele-‘ai-honua (Pele, who eats the land) is both
creator and destroyer. She throws molten fountains
into the air, governs the great flows of lava, and
sometimes reveals herself, for a few moments, in
the fires of Kilauea.

24 Haha

25 Blackburn butterfly
26 Hapu‘u

27 Mamane

28 ‘Ala‘alawainui

29 Feral pig

30 ‘Ohi‘a lehua

31 ‘Apapane (Hawaiian
honeycreeper)

32 Kamehameha butterfly

the rate of roughly one every 70,000 years. These
species changed gradually with time—they
evolved into new forms that were better adapted
to island life. In the absence of predators and
competitors found in their former homelands,
their survival no longer depended on elaborate
defense mechanisms. Those qualities that once
protected them proved unnecessary and were

Waha‘ula Heiau (temple of
the red-mouth), was a luakini
(sacrificial) heiau where
Hawaiians sought the favor
of their god, Ku.

land. Highly regarded and sometimes feared, the
kahuna (professionals) were experts on religious
ritual or specialists in canoe-building, herbal med-
icine, or healing. The maka‘ainana (commoners)
farmed and fished; built walls, houses, and fish-
ponds; and paid taxes to the king and his chiefs.
Kauwa, the lowest class, were outcasts or slaves.

A system of laws known as kanawai enforced the
social order. Certain people, places, things, and
times were sacred—they were kapu, or forbid-
den. Women ate apart from men and were not

A boundary fence pro-
tects park forests from
grazing animals on
adjacent ranch lands.

¢ 38 ‘Ope‘ape‘a (Hawaiian
hoary bat)
39 Pukiawe
40 Lava cricket
41 Kolea (lesser golden
plover)

33 Mamaki

34 ‘Oma‘o (Hawaiian
thrush)

35 Pilo

36 Wolf spider

37 Kalij pheasant

eventually lost. Contradictory terms describe
these new life forms: nettleless nettles, mintless
mints, stinkless stink bugs, and flightless birds.

Over 90 percent of Hawai‘i’s native flora and
fauna is endemic—found nowhere else on earth.
The island’s 100 endemic land birds evolved from
as few as 20 original ancestors; a thousand kinds

lllustration of canoe by Richard Schlecht

allowed to eat pork, coconuts, bananas, or a
variety of other foods. Kapu regulated fishing,
planting, and the harvesting of other resources,
thus ensuring their conservation. Any breaking
of kapu disturbed the stability of society; the
punishment often was death.

Village life was rich and varied: Hawaiians fished
in coastal waters and collected shellfish, sea-
weed, and salt along the shore. They raised pigs,
dogs, and chickens, and harvested sweet pota-
toes, taro, and other crops. Men pounded taro

Saving an Ecosystem

Hawaii Volcanoes National Park is an island
within an island. It is a shelter for what remains
of the once-rich tapestry of Hawaiian life—a
tapestry unraveled by alien species. In some
areas of the park, natural habitats are damaged
beyond recovery. The park concentrates its ener-
gies on the most biologically diverse habitats and
those that offer the best chance for successful
restoration. The immediate strategy is to control
or eliminate the most disruptive alien plant and
animal pests. Park crews erect fences to keep
out feral animals; track and kill feral pigs; and pull
out or cut down firetree, banana poka, guava,
and ginger. As native plant communities reestab-
lish themselves, populations of Hawaiian honey-
creepers, néné, Kamehameha butterflies, and
happyface spiders may flourish.

In recognition of its outstanding natural values,
Hawaii Volcanoes has been honored as an
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intermatonal DIVSPNEE RESeive aid a
Heritage Site. The park continues to mend the
fabric and promotc the lasting vitality of this rem-

nant of pristine Hawai‘i.

42 Coconut palm
43 ‘Ama‘u
44 ‘Ae
45 Feral cat
* 46 Humpback whale

47 Noio (Hawaiian noddy)
e 48 ‘Ea (Hawksbill turtle)

of flowering plants evolved from 272 colonizers;
over 1,000 mollusks evolved from at least 22
immigrants; and about 10,000 insect and spider
species evolved from 350 to 400 precursors. The
astounding diversity of life that flourished on
these isolated, once barren islands bears witness
to the force of evolution and the tenacity of life.

lllustration by John Dawson

P. Bishop Museum

Woman beats wauke
(paper mulberry) bark to
make kapa for clothes
and bedding.

Coconut groves mark the
location of a coastal village
where the canoes of fisher-
men and travellers are
drawn up on the beach.

into poi, while women beat the inner bark of
wauke (paper mulberry) into kapa. They wor-
shipped akua (gods) and ‘aumakua (guardian
spirits) and chronicled their history through oli
(chant), mele (song), and hula (dance). Over
several hundred years the people of Hawai'i
cultivated traditions that they passed on
through generations. But the sounds of taro
pounding and kapa beating, rhythmical signa-
tures of Hawaiian village life, would fade away
after Capt. James Cook arrived in 1778 and
introduced the rest of the world to Hawai'i.
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Visiting Hawaii Volcanoes
Awaiting your discovery is time of the year. The coast- Access for People Kealakomo, and the Crater Fires are prohibited except allowed on trails or in the Cultural Resources in- dy closed-toed walking On the Road Drive cour- ground, have beds and
a fascinating world of ac- al area is usually warm and with Disabilities Rim Trail along Waldron in the pavilion fireplaces backcountry. Néné and clude archeological sites shoes and long pants. teously and defensively. 0 10 Kilometers Kilauea Visitor Center access to showers. Res-
tive volcanism and biologi- dry. Come prepared. Bring Ledge. Namakani Paio located at Namakani Paio other ground nesting birds and artifacts. Do not climb Lava fields are shadeless Watch for pedestrians, - L‘;’;‘;,P . toKallua-Kona ervations are required. For
a windbreaker or rain jack-  The Kilauea Visitor Center, campground has rest- and Kipuka Puaulu. are vulnerable to harass- on or alter any rock struc- and hot. Wear sunscreen, a  bicyclists, and néné (the ¢ 10Mies O~ e Hiopnc Pened 1 information write: The

cal diversity and a legacy
of prehistoric culture. Be-
fore you begin your park

et, long pants, and closed-
toe shoes.

Jaggar Museum, Volcano
House Hotel, and Volcano

rooms and moderately
accessible campsites. For

Check with rangers about

ment and predation.

tures, such as rock walls,
heiau (ancient temples), or

hat, and sunglasses and
drink plenty of fluids. Carry

Hawaiian goose). Remem-
ber: park roads are scenic

(21/2 hours drive)

Volcano House, Hawaii
National Park, HI 96718 or

adventure, stop at the . i Art Center are accessible. information on access to the use of briquettes or Motorized vehicles are petroglyphs (rock engrav- at least one quart of water drives, not freeways. Ob- Kilauea call 808-967-7321.

Kilauea Visitor Center for Eruption Information Pullouts along Crater Rim park programs, inquire at camp stoves. Do not restricted to paved road- ings). per person. serve posted speed limits. Visitor Center

an orientation to the park’s For an update on current Drive and Chain of Craters the Kilauea Visitor Center. smoke while hiking. Park ways. D e Campgrounds The park
Hualalai

roads, trails, activities, and
safety precautions. For
information contact: Super-
intendent, Hawaii Volcan-
oes National Park, P.O. Box
52, Hawaii National Park,
HI 96718-0052 or visit
www.nps.gov/havo on the
Internet.

volcanic activity, call 808-
985-6000 day or night.
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Road afford panoramic
views of the park. Acces-
sible pathways include
Steam Vents, Keanakako'i,
Devastation Trail, Pauahi
Crater, Muliwai a Pele,

Regulations

To protect the park and
yourself, please obey these
rules:

Backcountry camping is
by permit only. You must
register at the Kilauea
Visitor Center prior to

vehicles in designated pull-
outs; the exhaust system
of a vehicle parked off the
road in a grassy area can
start a fire.

Collecting rocks (including
lava, sand, and minerals),
cultural artifacts, or plants
and animals is prohibited.

Bicycles are permitted on
roadways, the Escape
Road, and paved sections
of the Crater Rim Trail.
Check with rangers for
exceptions.

Neéene (the Hawaiian goose)
is an endangered species

For Your Safety

The park, situated on two
active volcanoes, contains
hidden hazards which may
be life-threatening. Stay
alert and heed these warn-
ings:

Hiking STAY ON
MARKED TRAILS. Avoid

Volcanic Fumes Heed
warning signs. Fumes are
hazardous to your health.
Persons with heart or res-
piratory problems and in-
fants, young children, and
pregnant women are espe-
cially at risk and should
avoid Halema‘uma‘u Cra-
ter, Sulphur Banks, and

Volcanic Eruptions
Eruptions can be extremely
hazardous. The area
around erupting vents is
closed to travel. Even from
a distance fumes and fall-
out (Pele’s hair, pumice,
and cinder) can cause lung
and eye irritation. Heed the
instruction of rangers and

8271ft
»2521m
ailua-Kona

K.noko’
Honokohau
National
Historica

Pu‘uhonua o
Honaunau
National
Historical Park

ISLAND OF
HAWAI*I

has one drive-in camp-
ground: Namakani Paio
(located off Highway 11). It
has restrooms, water, a
pavilion, and fireplaces (no
wood available). Camping
is on a first-come basis; no
fees are charged. Stays are
limited to seven days per
year.

Climate departure. No group may that needs your protection. cliffs, earthcracks, and other areas where volcanic obey signs on roads and

Visitors to the park should ! andl exceed 12 people. Hikers Fishing along the coast Watch for néné on roads. steam vents; the edges of fumes are present. trails. VOLCANOES Volcano Village, located

expect changeable weath- ® ‘ are required to pack out from Halapé to the park’s Slow down and pay partic-  these features are unstable Kilauea Visitor Center NATIONAL one mile from the park, has

er. Kilauea’s summit, at a everything they pack in. eastern boundary is re- ular attention to néné habi- and can be slippery. Hiking Along the Coast Expect Services wJ?.ﬂ‘;?,;;??? PARK general stores, food, gaso-
Heed special regulations served for Native Hawai- tat areas marked by signs. over cracks and holes, strong winds, steep sea Hotel and Cabins The 95mi/154km line, and bed and breakfast

4,000 feet above sea level,

(21/2 hours drive)

can be rainy and chilly any Hawaii relating to fire prevention ians of the Kalapana area Do not feed néne. Feed- loose rock, and thin lava cliffs, high waves, and un- Volcano House Hotel, lo- accommodations.
Volcanoes and protection of archeo- and their guests. ing causes them to beg for crust greatly increases your  predictable surf conditions. cated on the rim of Kilauea
National logical sites and endan- food by roadsides and risk of getting hurt; falling Caldera, is open all year. *GPO: 1997—417-648/60074 Reprint 1997
gered sea turtles. Pets must be under control  approach moving vehicles. on lava can result in severe Camper cabins, located at Eiktiod oa SRR TS
Park at all times. Dogs are not wounds. Always wear stur- Namakani Paio camp-
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