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Hawaii: How life came ...

Hawaii is one of the most isolated places on Earth, located 2,400 miles from the west coast of the U.S. mainland. The islands are actually the above-water peaks of huge mountains formed by volcanic eruptions, which continue today. The peaks emerged from the ocean millions of years ago, forming islands with varied landscapes and weather conditions.

Life from distant lands washed ashore and floated in on the wind.

From these improbable arrivals, the native tapestry of life on the Hawaiian Islands evolved in complete isolation. Forests, shrublands, grasslands and deserts covered different parts of the islands depending on elevation, rainfall and other conditions. Life forms unique to the islands included more than 100 species of land birds, 1,000 kinds of flowering plants, 100 ferns and fern relatives, 5,000 insects and 800 snails. The bat was the only native land mammal.

About A.D. 400, Polynesians migrated to the islands. They brought such animals as dogs and domesticated pigs and such crop plants as sweet potatoes, bananas and taro. Small-scale farming damaged the wild landscape, mainly in the lowlands. More intensive degradation of the environment occurred after Captain James Cook, the English explorer, "opened" Hawaii to the West in 1778.

European ships of that era often released goats, pigs and other animals upon leaving a far-flung island. The hope was that the animals would multiply and provide sustenance for future Western crews. But the animals also went feral, or wild. On islands like Hawaii, with no natural enemies, they wreaked havoc on forests, eating native plants and rooting up soil. The same occurred when cattle and sheep were introduced later to stimulate a Western economy.

The modern-day crescendo of extinction is driven by the cumulative effects of these animals and other more recently introduced non-native species. These include mouflon sheep, Norway rats, mongooses, game birds and a wide range of non-native plants. Among the most insidious threats are introduced mosquitoes that transmit bird diseases. Hawaiian plants and animals are particularly vulnerable to disturbance by non-native species.

Ranching and hunting have taken a large toll on the environment. Cattle grazing destroys forests and prevents regeneration of trees. It opens land to invasion by non-native plants, which fuel fires. Hunters encourage proliferation of feral pigs and other hooved animals, blocking efforts to lessen the devastating effects of these non-native animals on native species.

Tourist resorts and other development activities have transformed ecosystems, especially beaches and estuaries. Jet travel to Hawaii grew in the late 1950s, triggering an expansion of tourism and the tourism industry. Today, 40 percent of Hawaii's original rain forest is gone and 90 percent of its dry forest has been eliminated.... and is leaving

Man's destruction of native Hawaiian ecosystems is nearly complete. The "brown zones" on the map show where native ecosystems have been seriously disrupted on the Hawaiian islands.

	Origins of Hawaiian plants

	Where they came from
	How they arrived

	3.1% - from the north
	1.4% - WIND

	42.7% - from the west
	8.5% - DRIFTED IN ON OCEAN DEBRIS

	18.3% - from the east
	10.3% - BIRDS: Sticky fruits, Seeds on feathers

	12.2% - from the south
	12.8% - BIRDS: Barbed seeds on feathers

	23.7% of plant species are of pan-tropical or unknown origin
	12.8% - BIRDS: Mud on feet

	
	14.3% - DRIFTED IN ON OCEAN WAVES

	
	38.9% - BIRDS: Undigested seeds


Status of Hawaiian species 

INSECTS

EXTINCT NATIVE SPECIES: 100

ENDANGERED NATIVE SPECIES: 3

THREATENED NATIVE SPECIES: 0

TOTAL SPECIES KNOWN TO EXIST SINCE THE ARRIVAL OF HUMANS: 10,000

PLANTS 

EXTINCT NATIVE SPECIES: 106

ENDANGERED NATIVE SPECIES: 282

THREATENED NATIVE SPECIES: 10

TOTAL SPECIES KNOWN TO EXIST SINCE THE ARRIVAL OF HUMANS: 1,302

SNAILS 

EXTINCT NATIVE SPECIES: 800-900

ENDANGERED NATIVE SPECIES: 41

THREATENED NATIVE SPECIES: 1

TOTAL SPECIES KNOWN TO EXIST SINCE THE ARRIVAL OF HUMANS: 1,267

BIRDS 

EXTINCT NATIVE SPECIES: 26

ENDANGERED NATIVE SPECIES: 31

THREATENED NATIVE SPECIES: 1

TOTAL SPECIES KNOWN TO EXIST SINCE THE ARRIVAL OF HUMANS: 69

FISH

EXTINCT NATIVE SPECIES: 0

ENDANGERED NATIVE SPECIES: 0

THREATENED NATIVE SPECIES: 0

TOTAL SPECIES KNOWN TO EXIST SINCE THE ARRIVAL OF HUMANS: 22

TURTLES

EXTINCT NATIVE SPECIES: 0

ENDANGERED NATIVE SPECIES: 2

THREATENED NATIVE SPECIES: 3

TOTAL SPECIES KNOWN TO EXIST SINCE THE ARRIVAL OF HUMANS: 0

WHALES

EXTINCT NATIVE SPECIES: 0

ENDANGERED NATIVE SPECIES: 2

THREATENED NATIVE SPECIES: 0

TOTAL SPECIES KNOWN TO EXIST SINCE THE ARRIVAL OF HUMANS: 0

SEALS

EXTINCT NATIVE SPECIES: 0

ENDANGERED NATIVE SPECIES: 1

THREATENED NATIVE SPECIES: 0

TOTAL SPECIES KNOWN TO EXIST SINCE THE ARRIVAL OF HUMANS: 0

BATS 

EXTINCT NATIVE SPECIES: 0

ENDANGERED NATIVE SPECIES: 1

THREATENED NATIVE SPECIES: 0

TOTAL SPECIES KNOWN TO EXIST SINCE THE ARRIVAL OF HUMANS: 0

Facts about Hawaii 

· Land area: 6,423 miles (larger than only Rhode Island, Connecticut and Delaware)

· Consists of: eight large islands and 124 small islands, reefs and shoals

· Economic mainstays: tourism, federal defense spending, agriculture

· Visitors: more than 6 million annually

· Location: the southernmost state

· Residents: about 1.2 million

· Nickname: The Aloha State

· Statehood: the 50th state

· Capital: Honolulu
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Elegant, fragile ties bind species: When one dies, others suffer, biologists say

By William Allen  Post-Dispatch Science Writer

Tapestry of life

"Why should we care whether native animals and plants go extinct?"

Asking that question is one of the best ways to cause a field biologist to stammer or stop talking altogether for a moment.

To biologists, the reasons are so obvious -- and, for many of them, difficult to explain to the non-scientist.

That's because biologists have what the late wildlife biologist Aldo Leopold called an ecological education. This training and experience gives biologists a deep understanding on the elegant and fragile processes governing life on Earth.

An ecological education doesn't mean the person needs to be an "environmentalist" in the political sense of the term.

Rather, he or she needs to understand the concept of an ecosystem -- a vast tapestry of invisible threads connecting animals, plants and soils across landscapes with uncertain boundaries. The biologist understands the individual stories of organisms and how they connect inextricably with the stories of others down the line.

At first, many scientists begin answering "why should I care?" with an explanation that each extinction is like pulling a thread out of the tapestry. Removing one thread won't appear to cause much damage. But after many threads disappear, the tapestry clearly becomes ugly and weak.

Second, biologists usually point out the practical reasons for preventing extinction. For example, a healthy ecosystem protects the local watershed, provides oxygen for fresh air and offers economic benefits for those who may one day tap its biological wealth. That wealth is embedded in the genes and chemicals of wild plants and animals that may be used to make more productive crops or new medicines.

Finally, some of these scientists articulate a kind of personal bottom line for preserving nature. The most thoughtful of them talk about "aesthetic" or "spiritual" reasons. They speak of the human connection to animals and plants -- a deep, almost religious need that Homo sapiens have to be in touch with nature. They speak of how humans came from nature and, indeed, are still part of it.

The scientists find this connection difficult to describe. So is its "value," particularly at a time in human history when the worth of a thing is typically measured by its economic potential.

In an attempt to describe this aesthetic connection, biologists often speak by analogy. For example, University of Pennsylvania biologist Daniel Janzen explained that if by some historical accident an original, old-growth forest was found amid the best farmland in Missouri or Illinois, citizens of the area would not allow it to be cut down.

They probably wouldn't use economic arguments to defend that forest, Janzen said. At least at first, they wouldn't raise the point that it protected the regional watershed or boosted the oxygen content of the air.

Instead, he said, they would most likely argue to spare it out of a sense of respect and awe for its trees and other life forms.

As Janzen put it: "They would walk out there and they would look at that huge black oak tree and say, 'My God, that's the last one in the United States. I don't want to cut one of those down.' They would say that for the same reason you don't take a Rembrandt and make newspaper out of it when you have a paper shortage."
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PARADISE LOST?

By William Allen 

Post-Dispatch Science Writer

KAILUA-KONA, Hawaii - Tourists walking the beaches, streets and parks of resort towns like this one see an impressive array of lush vegetation and a kaleidoscope of birds.

Exotic-looking papaya and banyan trees, beautiful blossoms of bougainvillea and the sweet smell of jasmine are everywhere. Canaries, cardinals and Saffron finches flitter about.

But this perfect tropical paradise holds a dark secret: None of these plants or animals is native to Hawaii.

Contrary to the myth, when vacationers come to the Hawaiian Islands, they unknowingly enter a zone of mass extinction, not Eden.

The real Hawaii has become the biggest ecological catastrophe in the United States -- the nation's capital of species extinction and endangerment, scientists say.

And this disaster is playing out in the tropical jewel of the United States unnoticed by the American public.

Hawaii, the nation's leader in biological diversity, is well on its way to becoming an archipelago of the "living dead." That's a term biologists use to describe a species of animal or plant that still has a few individuals alive but which almost surely will go extinct soon.

Invasion by non-native species, economic development, suburban sprawl, even environmental destruction by hooved animals -- all these have added up to devastation for native animals, plants and the ecological connections that bind them, scientists say. In turn, this threatens the fragile tapestry of life on the islands, its supply of fresh water, its soil and its economic future.

For years, researchers warned about the impact of wild pigs, goats, mongooses and other alien animals imported on purpose or by accident. These creatures have sucked out the natural life of the islands like movie space aliens that take over a human body, feed on it and kill it.

Only a few years ago, scientists here still talked hopefully of reviving nature by applying the techniques of restoration ecology. But some now speak of "hospice ecology" -- taking care of species while they inevitably slip into extinction.

Like a doctor trying to save a fatally injured person in a hospital emergency room, some of these scientists are reluctantly awakening to the fact that their patient cannot be saved.

"Depressing -- that's an optimistic way to frame it," said Rick Warshauer, a biologist with the U.S. Geological Survey's biological resources division on Hawaii. He coined the term hospice ecology. "What we're dealing with is whole suites of organisms disappearing."

Said Peter Van Dyke, manager of the Amy B.H. Greenwell Ethnobotanical Garden, on the Kona coast of Hawaii: "It's very frustrating. It's happening before your eyes. It's a problem accepting that and living with it."

Many biologists share this view privately but fear that publicly communicating it could deflate any hope of progress. Others remain hopeful but sober about the looming threats.

"The library is burning," said Rob Robichaux, a biologist at the University of Arizona. "This is a national and international treasure. So it's crucial to save and restore it."

Signaling the seriousness of the downward trend, the St. Louis-based Center for Plant Conservation in 1992 established a field office in Hawaii, its only such office outside Missouri. The center, based at the Missouri Botanical Garden, conserves rare native plants of the United States.

Of the center's six conservation "hot-spots," Hawaii ranks first. The others are California, Florida, Texas, Puerto Rico and the U.S. Virgin Islands.

Scientists concerned about the problem in Hawaii say there is another reason for broader concern. They see the islands as a harbinger of things to come on the mainland, where extinction occurs at a slower rate.

"When it comes down to it, we're all on little islands," Van Dyke said. "It's what's in store for all of us."

Barnyard beasts devoured forests

Through millions of years of evolution, the isolated Hawaiian Islands have been a virtual biodiversity factory. Their wide range of habitats -- with different weather conditions, altitudes and soil type -- fueled the creation of many new species from the few that washed or flew ashore from other lands thousands of miles away.

Early Polynesian settlers began to damage the natural environment. That damage increased after the English explorer Captain James Cook opened Hawaii to the West in 1778. The natural rate of native-species extinction jumped.

The extinction rate has risen a thousand-fold since Cook landed, biologists say. That was partly because humans cut the forests and damaged other ecosystems. But the rise also was caused by "barnyard beasts gone wild," as Warshauer put it.

Barnyard beasts refers to pigs, goats and sheep brought to the islands by Westerners. The animals went feral, or wild, learning to live off the natural landscape. These ungulates, or hooved animals, had no natural enemies in Hawaii. So they multiplied and devoured forests, eating native plants and rooting up soil.

More non-native species came, destroying habitat, killing off vulnerable native species and spreading across the islands. Of the 20,000 or so kinds of animals and plants in Hawaii, nearly a third aren't native species.

The extinction rate on Hawaii is unsurpassed in the United States. With less than 1 percent of the U.S. land mass, Hawaii is home to about 360 endangered and rare species -- more than 30 percent of the nation's total.

More than 1,000 native Hawaiian species are known to have gone extinct since humans arrived.

Among other measures of the crisis, according to recent reports:

· With rare exception, Hawaii's native forest birds no longer exist below 4,000 feet in altitude -- on any of the islands.

· More than a dozen forest-bird species currently listed as endangered are either extinct or near extinction.

· About 600 of the roughly 1,300 native plants meet the criteria for listing as a federal endangered species, but only 282 of them have been listed. Experts attribute the delay to the magnitude of the crisis and budget cuts in federal agencies.

· Maps of the islands show a dramatic decline in natural habitat. For example, less than one-tenth of Hawaii's original dry tropical forest remains. This forest, a natural haven for birds, is scattered in small pockets.

· Populations of pigs, deer, sheep and other feral ungulates are increasing.

Spider web of destruction keeps growing

The small dirt hole in the forest didn't look like much, but it was a good place to begin to understand extinction in Hawaii.

This hole, high on the eastern slope of Mauna Loa volcano on the Big Island, was much like a hundred others visible in this patch of forest and the millions of others around all the Hawaiian Islands.

The hole looked like someone had dug through the layer of grass and small plants with a single deep thrust of a shovel, then turned over a foot-square chunk of dark brown earth. The shoveler appeared to have gone through the forest haphazardly digging holes and piling up clumps of grass and dirt.

These holes -- and the feral pigs that rooted them out -- are killing native animals and plants, biologists say. If Hawaiian nature is a critically wounded patient, introduced non-native organisms are the rapidly spreading infection.

Here's how it works. Pigs make the holes while searching for edible parts of native plants. Not only does this kill the plant, it opens the ground for invasion by non-native weeds. The aggressive weeds keep pushing, eliminating habitat for native plants and blocking natural processes of forest regeneration.

The holes trap small pools of rainwater, providing prime breeding spots for non-native mosquitoes. The mosquitoes spread diseases that kill native forest birds.

The reason these birds survive only above 4,000 feet is that mosquitoes don't live any higher, researchers say.

Even without pigs, holes, mosquitoes and disease, the birds have been devastated by the destruction of most of their forest food plants and habitat by humans and non-native ungulates. And they've come under more direct assault by non-native rats, cats and mongooses.

This story is repeated over and over across Hawaii for all kinds of species. The decline of each species has a multiplier effect through the ecosystem.

A drop in a plant species can cause a decline in a bird species. For example, on Hawaii, the pailila, a bird that relies on seeds of the mamane tree, became endangered when feral sheep and goats devastated a mamane-naio forest on Mauna Kea.

Likewise, plants suffer when birds decline.

"The birds are major pollinators," said Jack Jeffrey, a biologist with the U.S. Fish and Wildlife Service in Hilo. "We're losing the birds, and so we're losing the plants."

Said George Waring, a biologist at Southern Illinois University at Carbondale who conducts research in Hawaii: "It's a chain-reaction. One thing leads to another, leads to another, leads to another. It's never easy to say what the impact of any single effect is going to be. It's like a spider web that goes in every direction."

A potential solution to the crisis in Hawaii is to get rid of the feral ungulates, biologists say. But that's not fair, hunters say. The state imported many of the game animals in the last century specifically for recreational hunting.

The state plays a pivotal role in the fate of native species by still placing a higher value on introduced game species than on its programs to save native flora and fauna, biologists say. The small but politically well-connected group of hunters fights any attempt to restrict the range of pigs, goats and other game.

Cattle still are allowed to graze on state land leased to ranchers, even if the land is home to endangered plants.

Referring to cattle grazing on one such parcel with two dozen federally endangered plants, biologist Jon Giffin told a reporter for the newsletter Environment Hawaii: "If I were to go over and pull up those plants, I'd be arrested under state law. But if a cow does it, it would be OK."

With few exceptions, no place in Hawaii can be saved or restored unless it is surrounded by a strong fence, biologists say. Even more worrisome, new waves of high-jumping deer and mouflon sheep are spreading through the islands even where fences keep other hooved animals out.

Earth faces a future as the "Planet of Weeds"

Biologists point out that nature itself will never disappear from Hawaii. Even if all native species go extinct, they will be replaced by some new combination of non-native plants and animals that in many cases will make the landscape appear just as alive as it was before. Just different.

Unless steps are taken to reverse the trend, that is the destiny of the entire planet, not just Hawaii, they say. As nature writer David Quammen wrote: "Virtually everything will live virtually everywhere, though the list of species that constitute 'everything' will be small."

Quammen calls the Earth of the future the "Planet of Weeds."

Game management and hunting in Hawaii are probably here to stay, biologists say. But many argue that non-native, non-sensitive areas on state land should be set aside for game and hunting and that the animals should be contained.

Many experts believe that while programs to propagate endangered plants and birds are important, more money should be spent on protecting wild populations and habitat before species become threatened.

"What we think is common today will be endangered in 10 to 20 years, if not already gone," said Marjorie Ziegler, an analyst with the Earthjustice Legal Defense Fund in Honolulu. "It's that critical. In my opinion, everything native is threatened -- it's just a matter of where on the endangerment-extinction continuum they are."

The political solutions needed to address such issues may take years to develop. The question is, what will be lost in the meantime?

"A lot of these things don't have years," said Van Dyke. "They have months."

For further reading

· "Atlas of Hawaii," third edition, edited by Sonia P. Juvik and James O. Juvik. University of Hawaii Press, 1998. At more than 300 oversized pages, this is the definitive resource for maps, geology, biology, culture and society in Hawaii.

· "By Wind, By Wave: An Introduction to Hawaii's Natural History," by David L. Eyre. Bess Press of Honolulu, 2000. A 178-page overview filled with colorful photos.

· "Shoal of Time: A History of the Hawaiian Islands," by Gavan Daws. University of Hawaii Press, 1968. At 494 pages, the book is widely regarded as the most readable history of Hawaii.

· Environment Hawaii, a monthly nonprofit newsletter devoted to coverage of environmental issues. On the Internet at: www.environment-hawaii.org or call toll-free, 877-934-0130.

This series was made possible by a Hewlett Foundation journalist-in-residence fellowship at Environment Hawaii, a public-affairs newsletter in Hilo, Hawaii, and by a grant from the Institutes for Journalism and Natural Resources, Missoula, Mont.\

View videos by William Allen of areas in Hawaii being studied by local scientists. Go online at postnet.com/news\
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Paradise Lost? Rescuers fight long odds to save Hawaii's native species

By William Allen 

Post-Dispatch Science Writer

In a steady rain, Rob Robichaux and Tanya Rubenstein step carefully along the chain of rocks that run through the middle of a patch of rain forest and bog.

The two biologists stay on the rocks not because they fear getting muddy or wet. Rather, they want to avoid disturbing any of the 400 small silversword plants they and others have planted as part of a bold project to restore one of Hawaii's most beautiful and most devastated plants.

Silverswords, which once covered the slopes of Mauna Loa and Mauna Kea volcanoes with jewel-like rosettes, are the state's highest-profile endangered plant.

On the Big Island of Hawaii, their numbers fell to 44 on Mauna Kea and fewer than 1,000 on Mauna Loa before the Hawaiian Silversword Foundation and others began to take action a few years ago.

The 400 in this bog on the slope of Mauna Loa, about 20 miles southwest of Hilo, had been transplanted from nursery stock only a year before.

Now, pushing up through a wavy carpet of native and non- native grasses, they are about the size and shape of the greenery atop an average pineapple.

"If you come back in three to five years, this area will be filled with silverswords," said Robichaux, a biologist at the University of Arizona and director of the foundation. "They will have stalks this high and be this big around." He smiles as he sticks his hands out waist-high, about 2 feet apart.

The silversword project is but one of several attempts to restore nature on the Hawaiian Islands.

Scientists and conservationists have launched these initiatives, many of them on a shoestring and a prayer, in the face of continuing environmental destruction. The projects are aimed at rescuing endangered species, restoring habitats that have been all but eliminated and fighting back as best as they can with the admittedly limited tools of conservation biology.

Despite the specter of mass extinction and a lingering aura of pessimism among some biologists, many hold out hope for saving at least small pieces of Hawaiian nature.

Robichaux's attitude about the natural disaster of Hawaii was typical of several researchers who gave tours of the projects to a reporter this summer. Well aware of the dire situation, Robichaux's role as a parent affects his view.

"Parents see the future best, and they see it for their children," Robichaux said as he bounced along a rocky road driving a four-wheel-drive. "Parents must hope, they must try. Can you imagine going home to your kids one day and saying, 'Today, I gave up hope'?"

The place of many perches

"That's the rarest of the rare," said Jack Jeffrey, a wildlife biologist with the U.S. Fish and Wildlife Service.

Jeffrey is looking through binoculars and pointing at a colorful bird perched 50 yards away in the high branches of a native koa tree in the Hakalau Forest National Wildlife Refuge. The bird, an akiapolaau, has a brilliant yellow head and belly and a green back.

Jeffrey calls its bill a "Swiss Army knife" -- the lower bill is used to peck at bark and the long, curved upper bill is used to poke into the holes and pull out caterpillars and grubs. After years of habitat destruction, competition from non-native birds and attacks by introduced predators, an estimated 500 or so akiapolaaus still survive, with about half of them living in the refuge.

"Only a few hundred people alive today have seen it," Jeffrey said.

But the chances for survival of this and other endangered bird species on Hawaii are improving, largely thanks to the efforts of Jeffrey and colleagues at the refuge. Hakalau Forest is the only national wildlife refuge in the United States dedicated to protecting subtropical rain forest for endangered forest birds. Its diversity of animals and plants is equaled by only one or two other places in the Hawaiian Islands.

Hakalau Forest is a kind of Noah's Ark for birds. Eight of the 14 native forest birds found in the refuge, including the akiapolaau, are on the federal endangered species list. Seven species known to have occurred there went extinct over the past 200 years.

Hakalau, the Hawaiian word for "place of many perches," is some 20 miles as the akiapolaau flies northwest of Hilo. But it covers forest that is several thousand feet higher in elevation, located as it is on the eastern slopes of Mauna Kea volcano.

This national wildlife refuge was created in 1985. At that time, the area was a tattered remnant of rain forest. Cattle ranching, non-native animals and introduced grasses, blackberry and other plants had taken over much of the landscape. In some areas, the tall canopy of native koa and ohia trees was still intact.

These weren't particularly inspiring tools with which to work. But Jeffrey and other scientists, as well as a cadre of dedicated volunteers, began fencing the preserve in 1988 to protect it from wild pigs and cattle.

Pigs, goats and other wild hooved animals called ungulates are the enemies of nature in Hawaii. These non-native species wreak havoc on forests and other ecosystems, eating native plants and rooting up soil, biologists say. Ungulates are a major reason why Hawaii is the extinction capital of the United States.

Gradually many of the pigs inside the fenced units of Hakalau were hunted down or trapped. Small populations remain in many of the units, and without continued hunting and trapping pressure, those can periodically explode.

As budget allows, a small refuge staff and many volunteers have hand-planted koa, ohia and other native plants to supplement the natural regeneration that began when pigs declined.

"Basically, we've taken pasture and turned it into the beginnings of a forest," Jeffrey said.

Many species of endangered native plants live in the refuge. The birds depend on some of them for food, and the plants likewise depend on the birds for pollination and regeneration.

Damage by wild pigs is still a threat to the expanding forest. It's a threat that's not likely to diminish soon, say several biologists, since Hakalau is surrounded by state forest reserves and game-management areas filled with pigs.

The game area is managed by the state expressly to help pigs thrive. Many hunters strongly oppose eliminating pigs in the federal refuge itself.

The refuge faces other threats, too.

As he drives through mist and drizzle that shroud Hakalau, Jeffrey stops every now and then to check traps placed to monitor the invasion of non-native yellow jacket wasps. Biologists are concerned because the wasps pose a threat to native insects. Among the key roles of these native insects are to pollinate native plants and to be food for many native birds.

"Six queens -- that's not a good sign," Jeffrey said. "Six queens is the most I've had in a while."

One stop later, Jeffrey finds 14 queens and three workers in a trap: "If that continues, in a year this place is going to be yellow jacket city."

Kona forest rising

"There's the enemy right there."

Almost before Robert Cabin gets the words out, the goats turn and dart over a ridge and out of view.

Cabin (pronounced CAY-bin), a plant ecologist with the U.S. Forest Service's Institute of Pacific Islands Forestry in Hilo, is walking the edge of an experimental preserve on the Kona slope of Hawaii as a half-dozen wild goats appear on the ridge. Rough and wary, they had been scrounging the rugged lava field just outside the preserve's protective fence.

In a region called Kaupulehu, Cabin and fellow biologists and conservationists have begun an important demonstration project in reclaiming Hawaii's degraded dry tropical forests. Goats, pigs and other threats have combined to eliminate 90 percent of the state's original dry forests. By comparison, about 40 percent of Hawaii's rain forests are gone.

The dry forests of Hawaii get about 20 inches of rain a year, while rain forests can get about 10 times that much.

The project's research has provided important clues about how the dry forest might be restored, at least in some places. It has provided a measure of hope in an otherwise ecologically dismal landscape.

"We're standing among all kinds of species right on the edge of extinction," Cabin said as he roamed the mere six-acre fenced area. Fenced almost by accident in the 1950s, this patch contains one of the last decent remnants of the blanket of tropical dry forest that once covered the lowland, dry side of all the Hawaiian Islands.

Behind him, down the parched slope to the north Kona beach resorts about five miles away and nearly 2,000 feet below, is spread an ecological desert – a barren carpet of black lava and sandy-colored, non-native grass dotted with single trees, many of them non-native as well. Despite what today seems like an austere environment -- hot and dry -- the north Kona area, like the lowland dry side of all the Hawaiian Islands, was once among the most species-rich in the state.

Even this patch has been degraded by rats, mice and an aggressive African grass known as fountain grass. It is a small island of trees, under constant threat of rogue fires that sweep the Kona landscape from time to time.

"What's left today are these tiny little fragments of dry forest, and we're standing in one of the best in the state," Cabin said. "It's just this little bread crumb of what was."

To try to reverse the all-but-completed trend of dry forest destruction, a group of scientists, conservationists and volunteers formed the North Kona Dry Forest Working Group in 1993. The group is an informal partnership of state and federal agencies, nongovernment organizations, botanical gardens and native Hawaiian and local residents.

The encouraging news is that in just three years of weed-whacking, spraying with herbicides and other toil on these sun-baked slopes, Cabin and his colleagues have seen signs that the forest -- with a little help -- can restore itself. Native tree seedlings, shrubs and vines are rising anew out of the shallow soil and rough lava.

In a study published in the April issue of the journal Conservation Biology, Cabin and his colleagues found that rodents decimate the seeds that fall in the plot. The grass smothers any seedlings that might have run the rodent gauntlet and sprouted.

Canopy tree seedlings have taken a dramatic hold in the preserve. For example, consider lama, whose ebony wood is so hard that native Hawaiians once used it for house rafters. The number of lama seedlings jumped from zero in 1996 to 838 a year later in the site's 53 study plots.

The main conclusion of the study was that, in contrast to many rain forest ecosystems in Hawaii, the dry forest needs a helping hand in overcoming the effects of fountain grass and rodents.

"Removing ungulates is a necessary and critical first step, but it is not sufficient in itself," Cabin said. "Putting up a fence and walking away won't cut it. You've got to do more."

Crown jewels

Back on the slopes of Mauna Loa, Robichaux and Rubenstein are checking on the progress of the silverswords planted at a state prison, the Kulani Correctional Facility. Among those who built many of the animal-exclusion fences and planted the silverswords were some of the prison's 200 inmates.

Silverswords once encircled Mauna Kea from about 8,500 to 12,500 feet in elevation and went nearly around Mauna Loa in a slightly lower belt. Robichaux likened their appearance to "white jewels in the moonlight."

The hooved animals released by European voyagers in the late 1700s grew and spread rapidly. Heavy browsing by these animals decimated the silverswords. The sole 44-plant population of silverswords on Mauna Kea survives to this day only because the plants are growing on cliffs inaccessible to the animals.

More recently, non-native insects, especially ants and wasps, pose a threat to silverswords because they attack native bees and moths that pollinate the plants. Pollination is essential to produce seeds for the next generation.

Despite these dire circumstances, the efforts of the Hawaii Silversword Foundation have brightened the prospects for the endangered plant. The foundation, established in 1998, is part of a partnership of state, federal and private groups.

The partnership aims to plant 20,000 Mauna Loa silverswords throughout their historical range on the volcano and the same number of Mauna Kea silverswords there. This effort incorporates a more modest effort begun by the state Division of Forestry and Wildlife in 1973 on Mauna Kea.

The foundation's first outplant- ing of silverswords at the prison occurred in May 1999. There and on Mauna Kea, the survival rate of young plants has topped 95 percent.

The scientists hope the high-profile status of the silversword triggers other efforts to reintroduce endangered plants in Hawaii.

"We have successes, we have failures," Robichaux said. "We've lost some due to the drought and ungulates. But we've done so much with so little. It's daunting, but we're optimistic."

Despite enthusiastic efforts like the silversword, dry forest and Hakalau restorations, an aura of impending mass extinction lingers across the landscape. The question of whether the response has been too little, too late still dominates the discussion of biologists.

"We do have a lot of problems here, and when you're sitting on the beach at Waikiki you're not seeing them," said Linda Pratt, a botanist with the U.S. Geological Survey's biological resources division in the town of Volcano.

"But it is not hopeless," Pratt said. "For some of these things the numbers are so low, the habitat so disturbed, it's hard to imagine them ever recovering. But a lot of them are totally recoverable if we take the action now."
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Fast-spreading, large-leaf tree challenges effort to stop it

By William Allen 

Post-Dispatch Science Writer

HILO, Hawaii - Nelson Ho is at war.

His enemy: an aggressively invasive tree that already has conquered three-fourths of Tahiti. Now its sights are set on his native Hawaii.

The large-leaf South American tree, known as miconia, was brought to Hawaii in the 1950s as an ornamental plant. In 1996, the state, having seen what miconia did to Tahiti, began a campaign to find and eradicate it.

Ho is Big Island coordinator of "Operation Miconia," a multi- agency effort housed in the state Agriculture Department.

"This is our battleground," Ho said as he swept his hand across a map of the Big Island in his office one day this summer. Then he pointed to an area on the east coast called Onomea Bay. "And this is ground zero."

Ground zero is where miconia was first brought to Hawaii and the site of the island's most intense infestation.

The fast-growing tree can reach 50 feet tall. Its oval leaves, green on top and purple underneath, can grow 3 feet long. With such stature, it easily blocks the sunlight from native plants in fields and forests, an image that scares farmers and naturalists alike.

By the time the tree dies, native plants are gone, and the barren soil is easily washed away by rain.

What worries miconia watchers most is how fast the plant spreads. A mature tree produces millions of seeds the size of a period at the end of this sentence. Packed in a raisin-sized fruit, the seeds travel far and wide, thanks to such fruit-eating birds as cardinals and Japanese white-eyes, both non-native species themselves.

The plant also has invaded Maui, Oahu and Kauai.

Miconia is Hawaii's biggest invasive plant threat, a distinction that has earned it such nicknames as "Green Cancer" and "Purple Plague." That distinction also has earned Operation Miconia on the Big Island an annual budget of about $400,000.

Under state law, miconia is classified as a noxious weed. That means it's illegal to plant it in a garden.

But Ho's approach to the public is that of teacher, not officer. He spends much of his time going door-to-door in miconia-infested areas passing out literature and talking with landowners about the threat.

In storefronts around the island, the program's catchy poster is taped to windows: "Wanted: Miconia, Dead or Alive." The poster goes on to explain the threat and lists hot line numbers for residents to report sightings.

The public has responded. The Hilo headquarters of Operation Miconia has gotten about 1,000 calls since it began.

At headquarters, Kim Tavares and James Hauk compile the latest information on miconia's whereabouts from the calls, helicopter surveys and reports from a four-man ground crew.

Operation Miconia's strategy is to identify the spread of miconia, surround it and then work in from the edges.

Ho estimated that his team has identified 90 percent of the area where miconia has spread.

Despite the aggressiveness of miconia, Ho is confident this team can win the battle.

"It's definitely going to test the will of our politicians, because we have to slug it out with the miconia trees for at least six years," he said. "It may take 10 years. It would help if we could double our crew size.

"But I'm optimistic that, if I have consistent support, we can make this a very rare plant."

Stepping carefully

Like any war, the anti-miconia campaign has its generals and intelligence officers. It also has its infantry.

A crew of four of Hawaii's toughest young men are the field troops for Operation Miconia in southern and eastern Hawaii.

Five days a week they scout suspected enemy territory. In work that is simultaneously tedious, exhausting and dangerous, they stand shoulder to shoulder and walk a straight line through field and forest, looking for the distinctive plant -- no matter what is in the way.

Their tools: compasses, machetes and instinct.

"We're just trying to protect the native habitat of the island," said Lowell Thomas, crew supervisor.

When they find a miconia plant, they pull it out and hang it on a fence to die. If it has grown too big to remove, they spray its trunk with herbicide.

From 1996 through last July, current and former crew members walked across more than 26,000 acres and eliminated almost 220,000 miconia plants, including more than 36,000 seed-producing trees.

Being a miconia fighter is a psychologically and physically demanding life. You aren't considered a bona fide member of this team until you have dreams – or nightmares -- about miconia plants.

The ground in Hawaii is basically a bed of rough lava, often covered by vegetation. The dense jungle the crew members cut through is formidable enough, but hidden cracks and holes in the lava pose a more serious threat. Twisted ankles, scraped legs and falls are common.

"You've got to be careful where you step," Thomas said.

David Naldoza recalled the day the crew was walking through thick brush along a river bank when he lost his footing and took a sudden tumble. His machete sliced deep gashes in his hand.

While cutting a path through bushy ferns to carry Naldoza out of the forest for medical help, Kainoa Stafford fell into a lava crack so deep he didn't hit bottom before catching both sides of the crevice with his arms. Lava cracks can extend dozens of feet down.

"It's a pretty weird feeling," Stafford said. "You're inside a hole, kicking around, and you can't feel anything underneath."

Then there are the wasp attacks. Crew members often come face to face with wasp nests hidden in the thick vegetation, not seeing them until it's too late.

"We're aware of safety all the time," Thomas said. "The situation we put ourselves in every day is very dangerous. We take precautions, but the hazards are out there."
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Horticulturist is adept at saving endangered plants, nurturing them back to healthy numbers

By William Allen 

Post-Dispatch Science Writer

VOLCANO, Hawaii - Patty Moriyasu has a gift with endangered plants.

Researchers who know her work say Moriyasu is the best at taking the plants -- sometimes the last one or two of a species in the wild -- and propagating them back to healthy numbers.

After months and sometimes years of her care, the plants eventually generate seeds and seedlings. Biologists with federal, state and private programs return these new generations to the wild in dozens of areas around the state fenced off to protect them from pigs, goats and other non-native animals.

The Big Island of Hawaii alone has about 140 endangered and threatened plant species and species nearing placement on the federal list. Such listings have slowed recently, not because plants shouldn't be added, but because listings are always behind, biologists say.

Moriyasu, a horticulturist, propagates about 80 of the species at the Volcano Rare Plant Facility, part of the University of Hawaii Center for Conservation and Training.

"Most of the things you see in here are critically endangered," she said during a tour of the facility. "In other words, there are less than 10 plants of the species in the wild or they exist as a single, very vulnerable population."

Among the plants under Moriyasu's care are the symbolic and beautiful Mauna Loa and Mauna Kea silverswords. Her greenhouses also are home to Vicia menziesii, a vine that was the first federally listed endangered plant.

Sometimes Moriyasu pollinates them by hand, replacing the services of bees or flies that either don't live near the facility or are themselves sliding into extinction. She pays special attention to crossing plants to maintain as much genetic diversity as possible within the population.

Is this a hospice for endangered species or a hospital destined to nurse them back to health in the wild? The answer is uncertain and complex, Moriyasu and other biologists say.

Dealing with endangered plants "is like a jigsaw puzzle," she said. "If you lose too many pieces, you won't learn how the system functions and the role of the pieces." 

Timeline





A.D. 400: Polynesians arrive





1778: Captain James Cook "opens" Hawaii to the West





1795: Kamehameha I becomes first king of Hawaii





1804: Epidemic kills thousands of Hawaiians (Its cause is presumed to be Western-induced cholera)





1840 - 1860: Visits of whaling ships peak





1893: Americans overthrow Hawaiian government





1898: U.S. Congress annexes Hawaii as a territory





1900: James Dole develops pineapple plantations (Sugar cane plantations long since established) 





1941: Japanese attack Pearl Harbor on Dec. 7





1959: Hawaiians approve statehood
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