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AHS Great Plant Guide—Simon Maughan, ed. In this encyclopedia in miniature, more than 2,000 trees, annuals, shrubs, and other plants are identified according to size, light, and water requirements, and also USDA hardiness and heat-zone ranges. These specifics allow easy evaluation of which species are appropriate for any garden. Color photographs of the specimens and cultivation tips are included with each entry. Dorling Kindersley, 1999, 574 p., color photos, flexibound, $16.95. 

The Birth of the Cell—Henry Harris. Harris fleshes out a story that goes beyond the brainstorms of Rudolf Virchow, Theodor Schwann, and Matthias Schlieden—who generally garner the credit for cell doctrine. This dissection of 250 years of biological history is built on exhaustive examination of original research papers, old texts, and correspondence. The revised history includes some snubbed Czech, Polish, and Russian scientists. Moreover, the political and social context of the story is elaborated, as are the intellectual battles and false starts that were essential for formulating a complete picture of the cell and its meaning to biology. Yale U Pr, 1999, 212 p., illus., hardcover, $30.00.

The Complete Guide to Environmental Careers in the 21st Century—Kevin Doyle, ed. Produced by the Environmental Careers Organization, this updated guide spots trends and offers an overview of the experience and education needed for environmental careers. Each thorough entry defines a position, its qualifications, salary, relevant laws and history, and opportunities. Most intriguing are case studies including firsthand experiences of people already in the field. A resource section ends the book. Island Pr, 1999, 447 p., b&w photos, paperback, $17.95.

Deep Time: How Humanity Communicates Across Millennia—Gregory Benford. Best known for science fiction works, Benford, a physicist by trade, relays ideas about communicating with humans in the far future. As a designer of a nuclear-waste storage facility in Carlsbad, New Mexico, and a consultant to NASA on sending messages into deep space, Benford uses his professional experiences to inform his dialogue. He holds that we must have a “deep time” outlook and consider how our missives will be interpreted. Both the message and the medium concern him, as does our legacy. Bard, 1999, 225 p., b&w illus., hardcover, $20.00. 

Dogs Behaving Badly: An A-to-Z Guide to Understanding  and Curing Behavioral Problems in Dogs—Nicholas Dodman. From aggression to zoonosis—the transmission disease from dogs to humans—Tufts University animal behaviorist Dodman defines the causes of and treatment options for unwanted behavior. Of course, some behavior is inherent in dogs, and we humans are merely confused by it. Dodman’s case studies aptly reveal this limitation and help owners understand the nature of their canine companions. Bantam, 1999, 284 p., hardcover, $23.95. 

Guns, Germs, and Steel: The Fates of Human Societies—Jared Diamond. “Why is it that you white people developed so much cargo and brought it to New Guinea, but we black people have so little cargo of our own?” a New Guinean once asked Diamond. In this Pulitzer Prize­winning volume, he answers by traversing 13,000 years of human history while defying racist theories. Europeans and Asians benefited from environmental conditions conducive to sowing crops and raising livestock, hence breaking their hunter-gatherer heritage, he writes. This transition facilitated travel and the gaining of knowledge, tools, and the ability to write. On the other hand, the animals roaming sub-Saharan Africa are incapable of domestication and are incurably dangerous, thus hindering this same trend. Originally published in hardcover in 1997. Norton, 1999, 480 p., b&w plates/illus., paperback, $14.95. 

Stairways to the Stars: Skywatching in the Three Great Ancient Cultures—Anthony Aveni. Through analysis of Stonehenge, the Incan city Cuzco, and the Mayan Code, Aveni reveals what archaeo-astronomers are learning about the sky watching techniques of ancient people and about these societies in general. For example, Venus so influenced the Mayan people that their buildings focused attention on the wanderings of the planet. Originally published in hardcover in 1997. Wiley, 1999, 230 p., photos/illus., paperback, $15.95.

Who Gives a Gigabyte? A Survival Guide for the Technologically Perplexed—Gary Stix and Miriam Lacob. Many people used be able to fix their own cars or even their televisions and radios. Stix and Lacob’s mission is to provide the literacy necessary to override current mechanical control of our lives. They start with the essentials of digital technologies and then reveal details of a host of pending technological realities, including genetically based cancer treatments, computer-assisted tomography, better photovoltaic cells, and a flywheel system that will power cars without using gasoline. Wiley, 1999, 300 p., illus., hardcover, $24.95.

Letters

Another apoptosis development

Your report “Diabetic pregnancy risk starts early” (SN: 12/5/98, p. 356) brings up a very important and underdiagnosed problem. Controlled apoptosis is critical to the normal development of the optic nerve. However, in optic nerve hypoplasia, there is a marked reduction in the complement of fibers. 

We and others have demonstrated that babies are born with this following a pregnancy in which the mother either ingested certain pharmaceuticals (especially anticonvulsants) or was diabetic. It makes excellent sense that the high blood sugar in some diabetic women leads to high Bax production, which in turn overinduces apoptosis, leading to underdevelopment of the optic nerve and impaired vision. What is particularly frightening is that optic-nerve hypoplasia probably represents the tip of an iceberg of other congenital brain defects that are even more difficult to ascertain.

Alfredo Sadun

University of Southern California

Los Angeles, Calif.

White coat, black eye

Your article “White-coat hypertension” (SN: 12/12/98, p. 380) exhibits the time-honored medical practice of blaming the patient. One wonders about patients with chronic, difficult-to-diagnose diseases who have suffered abuse from doctors who attribute their symptoms to hypochondria; patients who have witnessed egregious misdiagnosis or malpractice and have lost their confidence in the profession; and patients who have had to accept treatment from uncommunicative, arrogant, or otherwise abusive physicians. In short, this condition calls for investigation into whether the person most in need of treatment is the doctor.



Thomas L. Wymer

Bowling Green, Ohio

Regarding “White-coat hypertension,” I am a person who finds the pumping up of a blood pressure cuff to a high level very painful. Whenever that happens, my blood pressure reading is sharply elevated. One particular “white coat” pumps the pressure up to almost 300 millimeters in spite of my complaints. Real pain is stressful and unnecessary. I also find it infuriating.



L. Garvin

Bellingham, Wash.

Nobody who has entered a physician’s office in a timely fashion and then spent 2 hours in a crowded waiting room with squally brats sneezing fungus all over him is surprised by a blood pressure spike when he is finally approached by a physician. The surprising thing is that the incidence of white-coat nasal contusion syndrome is as low as it is.

Peter Jay Huck

Aurora, Ill.

CORRECTION

“Prospects dim for live AIDS vaccine” (SN: 2/13/99, p. 100) reported that 6 of 8 infant monkeys died after receiving a vaccine for simian immunodeficiency virus. The article also stated that 2 young monkeys given the vaccine developed AIDS and 5 of 16 adult monkeys died from the vaccine. According to Ruth M. Ruprecht, the infant monkeys have immune problems but not full-blown AIDS, and although five adult monkeys died, only one death was conclusively attributed to AIDS. 

Astronomers Find Planetary System

We are not alone. Astronomers this week reported the first evidence that a star similar to the sun has a system of planets circling it.

By studying variations in the to-and-fro movement of the bright star Upsilon Andromedae, just 44 light-years from Earth, two teams of researchers have independently deduced that a trio of planets orbits the body. Among the 19 or so other nearby, sunlike stars believed to harbor planets, studies have so far revealed but a single orbiting body around each.

“This is the one we’ve been waiting for,” says astronomer Stephen P. Maran of NASA’s Goddard Space Flight Center in Greenbelt, Md., a spokesman for the American Astronomical Society. “This clearly shows that there are solar systems, not just stars with individual oddball planets.”

The newly discovered planetary system bears little resemblance to our own. Two of the three planets are at least twice as massive as Jupiter. The innermost one lies within roasting distance of Upsilon Andromedae—about one-eighth the distance at which Mercury circles the sun.

Two groups of astronomers announced the findings at an April 15 press briefing in San Francisco. One team includes Peter Nisenson of the Harvard-Smithsonian Center for Astrophysics in Cambridge, Mass. The other team is led by R. Paul Butler of the Anglo-Australian Observatory in Epping, Australia, and Geoffrey W. Marcy of San Francisco State University and the University of California, Berkeley.

Three years ago, while studying wobbles in the motion of Upsilon Andromedae with a spectrograph at the Lick Observatory on Mt. Hamilton, Calif., Butler and Marcy detected the gravitational influence of a single, closely orbiting planet that whips around the star once every 4.6 days (SN: 7/6/96, p. 11). They noted at the time that a single planet could not completely account for the star’s wobble.

Tracking the star’s motion at the Fred Lawrence Whipple Observatory atop Mt. Hopkins, Ariz., another team, including Nisenson, had come to the same conclusion. Last summer, with both teams hot on the trail of a second planet, the two groups began sharing data. Collectively, they have made some 140 observations of the star since 1995.

“It’s very difficult to find multiple planetary systems since you have to have many years of data,” says Butler.

Early this year, both teams concluded that Upsilon Andromedae must have a second planet in a much larger and more elongated orbit than the first. This planet, at least 4.1 times the mass of Jupiter, circles the star about once every 3.5 years at an average distance of 2.5 astronomical units (AU). One AU is the separation between Earth and the sun.

A few weeks ago, the researchers realized that a subtle variation in the star’s motion remained unexplained. Further analysis revealed that a third companion orbits the star every 242 days at an average distance of 0.83 AU. 

“By having two independent [data] sets, we’re just extremely positive that this is all real,” Nisenson says.

The findings, says Alan P. Boss of the Carnegie Institution of Washington (D.C.), could quell critics, including himself, who maintain that some of the extrasolar planets previously detected are actually failed stars known as brown dwarfs. Finding a system of bodies rather than individual objects “is one of the hallmarks of planets,” he says. “This discovery goes a long way toward reassuring us about what has been found so far.” 
—R. Cowen 

A trio of planets (arrows) orbit Upsilon Andromedae. Their gravitational interactions may account for the eliptical paths. Dotted lines indicate the orbits of Mercury, Venus, Earth, and Mars superimposed on the new findings.

Inca mummies emerge from deep freeze

Archaeologists have made an explosive find at a South American volcano. Investigators announced last week that they have recovered the mummified remains of three children sacrificed around 500 years ago as part of an Inca ritual. The bodies were discovered last month in burials on top of Argentina’s Mount Llullaillaco.

Interred under 5 feet of rock and earth, the two girls and a boy lay in separate graves surrounded by offerings to Inca gods, including statuettes, pottery, and bundles of woven material.

 Frigid weather at the volcano’s 22,000-foot-high summit freeze-dried and mummified the youngsters’ bodies. “They appear to be the best preserved of any mummy I’ve seen,” says archaeologist Johan Reinhard of the Mountain Institute in Franklin, W. Va., coleader of a U.S.-Argentine-Peruvian team supported by the National Geographic Society in Washington, D.C. Reinhard has helped to recover 16 other Inca mummies.

In the photo above, Reinhard sits with two of the mummies near their burial sites. 

Initial analyses of the mummies, done in the nearby city of Salta, revealed intact internal organs and some blood remaining in the heart and lungs. The means of the deaths remain unknown. Lightning had partially damaged one of the female mummies.           —B. Bower 

Blood test may screen for ovarian cancer

Ovarian cancer usually grows for about 2 years before it produces symptoms, a large British study indicates. The delay explains why doctors diagnose only about one-fourth of cases before the disease has spread to other tissues, according to the researchers. 

A sensitive blood test, used in the study to indicate when disease originated, could be widely employed to screen postmenopausal women for ovarian cancer, the researchers assert. Such screening could detect more cases early, when treatments are most effective, they say. 

When the cancer is detected while confined to the ovaries, 90 percent of women survive at least 5 years, says Robert C. Bast Jr., an oncologist at the University of Texas M.D. Anderson Cancer Center in Houston. Only 15 to 20 percent of women in whom the cancer has spread beyond the pelvic cavity survive 5 years.

In the new study, a team led by Ian J. Jacobs of St. Bartholomew’s Hospital in London measured blood concentrations of a chemical called CA-125 in 22,000 postmenopausal women between 1986 and 1995. Previous studies had shown that CA-125 concentrations rise in the presence of ovarian cancer. The women with normal CA-125 concentrations were then randomly divided into two groups. One group received a blood test annually for the next 3 years; the rest went unscreened.

Among the women with normal CA-125 concentrations at the start, 20 cases of ovarian cancer occurred in the unscreened group and 16 in the screened group. Screened patients survived an average of 6 years from the beginning of the study, compared with 3.5 years for unscreened patients, the researchers say. 

The difference may stem from earlier detection of cancers in screened women, says study coauthor Steven J. Skates of the Massachusetts General Hospital in Boston. He spoke at the annual meeting of the American Association for Cancer Research in Philadelphia this week.

Women identified by the initial round of testing as having high CA-125 concentrations received further tests. Some were found to have ovarian cancer. The others were periodically examined, and some of these were later diagnosed with the disease as well.

Any participant whose CA-125 concentration exceeded 30 units per milliliter (U/ml) was retested. If the high reading was confirmed, the woman received an ultrasound examination. Both the test and ultrasound were then repeated every 3 months. Whenever the ultrasound indicated ovarian irregularities, the team referred the woman to a gynecologist, Jacobs and his colleagues report in the April 10 Lancet.

Twenty-eight women diagnosed with cancer during the study had shown subtle increases in the earlier CA-125 tests. These women had not been treated for cancer at that time because those blips hadn’t exceeded 30 U/ml or an ultrasound had proved negative. 

By reviewing the histories of these women, Skates was able to establish that an average of 1.9 years elapsed from the origin of cancer—as indicated by a CA-125 increase—to the onset of overt symptoms.

Currently, some women with a family risk of ovarian cancer are screened every 2 to 3 years. Skates advocates making screening more widespread and says that testing less often than once a year would be ineffective. After establishing a personal CA-125 baseline for each postmenopausal woman, doctors could watch for any significant changes in the measurement. “You could make the test individually sensitive for each person,” he says.

The blood test costs $40 to $50, says Bast, who discovered CA-125. “The big hurdle to ovarian-cancer screening is the fact that only 1 in 2,000 postmenopausal women in Western countries contracts the disease each year,” Skates says. “You’re looking for a needle in a haystack.”

These new findings are “quite important,” Bast says. Nearly 15,000 women die of ovarian cancer in the United States each year. 
—N. Seppa 

Nature fouls Mexico City’s clean-air effort

Officials in Mexico City scrubbed away much of the region’s sulfur pollution 7 years ago, but an industrious nearby volcano is undermining that effort by fuming the city with natural emissions, according to a team of Mexican and U.S. scientists. 

The volcano, called Popocatépetl or the Popo for short, stands 60 kilometers southeast of the mountain-ringed basin that holds Mexico City. During a 2-week period of measurements in November 1997, researchers detected signs that volcanic gases regularly drift down into the basin and mix with the legendary urban smog there, they report in the April 15 Geophysical Research Letters.

“You’ve got a huge urban area—some 20 million people—and you’ve got a fuming volcano that is impacting the population directly with sulfur dioxide,” says Greg L. Kok of the National Center for Atmospheric Research in Boulder, Colo. “Mexico City is probably one of the dirtiest air-quality regions in the world from [human-generated] emissions, and you’re adding to this natural emissions.”

Kok collaborated with study leader Graciela B. Raga of the National Autonomous University of Mexico in Mexico City and others in setting up a monitoring station in the southwest flank of the basin, 440 meters above the city. During the night and early morning, the site sits above the layer of urban pollution. By late morning, smoggy air rises up the mountainside and envelops the monitoring site. 

Raga and her colleagues detected occasional peaks in sulfur dioxide concentrations—at values roughly five to seven times the average—during the night when the mountain air held little human-generated pollution. The researchers concluded that the sulfur was coming from the volcano when winds blew the fumes toward the station and the city.

Mexico City authorities tackled the human sources of sulfur dioxide in the early 1990s, when power plants abandoned high-sulfur fuel and the national oil company introduced low-sulfur diesel. 

In the atmosphere, sulfur dioxide readily reacts with water to form fine particles called aerosols, which scatter sunlight and produce a milky white haze common in many cities. The sulfur dioxide and sulfate-containing aerosols can cause respiratory problems by triggering asthma attacks and cases of bronchitis, says Douglas W. Dockery, an environmental epidemiologist at the Harvard School of Public Health in Boston.

The peak sulfur dioxide concentrations reported by Raga’s team, however, are relatively modest, falling below the U.S. standard, says Dockery.

 Emissions from the volcano only reach Mexico City when the winds blow in that direction, adds Mario Molina, an atmospheric chemist at the Massachusetts Institute of Technology who grew up in Mexico City. Nonetheless, he says, “I think these are of concern in that whenever you get these emissions from the Popo drifting to the city, you get an additional stress on the population of the city.”

 Scientists have yet to study cities closer to the volcano, where pollution presumably presents an even greater threat to human health. Raga and her colleagues plan to measure the sulfate aerosols and heavy metals that the Popo spews onto these cities. 
—R. Monastersky

A mountain research site looks down on the haze over Mexico City. The volcano Popocatépetl is at the far right. 

Pearl-like bacteria are largest ever found

Look closely at the period ending this sentence. Scientists have discovered a bacterium similar in size to that punctuation mark, making it the biggest ever observed. In terms of cell volume, some copies of the bacterium are more than 100 times larger than the previous record holder.

“I’m stunned by how big this thing is. This goes orders of magnitude beyond what I thought was possible,” remarks microbiologist Mitch Sogin of the Marine Biological Laboratory in Woods Hole, Mass.

Residing in the greenish ooze of ocean sediment off the coast of Namibia, the spherical bacteria have diameters ranging from 100 to 750 micrometers. Since the bacteria often form strands of a dozen or so cells and glisten white from light reflecting off sulfur inside them, scientists named the microbe Thiomargarita namibiensis, or sulfur pearl of Namibia.

The behemoth bacterium was discovered in African sediment samples obtained in 1997 by Heide Schulz of the Max Planck Institute for Marine Microbiology in Bremen, Germany. On a previous visit to the coast of South America, she and her colleagues had identified bacteria that oxidized sulfur for energy. The scientists then decided to investigate whether similarly sulfur-rich sediments off the Namibia coast might harbor the same microbes.

T. namibiensis was much more abundant than the South American bacterium, the researchers report in the April 16 Science. Because of their light-reflecting properties and size, the microbes are visible to the naked eye. Schulz’s coworkers had to be convinced these huge spheres were bacteria. “They didn’t believe me initially,” she laughs.

Careful studies of the microorganisms eventually confirmed that they are indeed bacteria. Analysis of their DNA, for example, indicated that they are relatives of the bacteria that Schulz and her colleagues had found earlier. This analysis wasn’t easy, notes study coauthor Andreas Teske of the Woods Hole (Mass.) Oceanographic Institution, because T. namibiensis is so large that smaller bacteria colonize the mucus sheath enveloping the microbe. Consequently, the team often detected other DNA along with that of T. namibiensis.

The new bacterium steals the size record from Epulopiscium fishelsoni, which is found in surgeonfish guts. If an ordinary bacterium were mouse-size, E. fishelsoni would be the equivalent of a lion, and T. namibiensis might equal the world’s largest animal, the blue whale.

The key to the new microbe’s large size, and to its life, is a huge fluid-filled sac, or vacuole, that takes up about 98 percent of the bacterium’s interior. Within this vacuole, the bacterium stores large quantities of nitrate, which it uses to oxidize sulfur and garner energy. The amount of nitrate in the bacteria’s surroundings fluctuates considerably, so the vacuoles enable the microbes to endure months of lean times. “They can survive and just wait for new nitrate,” says Schulz.

The rest of T. namibiensis’ interior consists primarily of sulfur globules dispersed throughout a thin layer of cellular fluid, or cytoplasm, that surrounds the vacuole. The overall amount of cytoplasm is roughly normal for a bacterium, notes Schulz. Researchers have previously suggested that the volume of cytoplasm through which a bacterium can efficiently move proteins and other molecules limits its size. 

The scientists haven’t yet learned how to grow T. namibiensis outside its sedimentary environment, and they want to tease out how the bacterium packs in so much nitrate. Schulz is also curious about whether the microbe has multiple sets of genes, since proteins made by a single set of genes would have to travel a considerable distance across the cell.

Schulz and her colleagues, scheduled to return to Namibia next month, hope to uncover new bacterial treasures. “The microbial world is still the least explored of all,” notes Teske. 
—J. Travis

Thiomargarita namibiensis (white sphere) is comparable in size to the head of a fruit fly. The smaller spheres above it are dead T. namibiensis.

Digging bait worms reduces birds’ food

People who collect too many bloodworms for fishing make life tough for migrating shorebirds. 

When commercial harvesters dug worms from a mudflat in Canada’s Bay of Fundy, the disruption destroyed other creatures that semipalmated sandpipers eat, researchers report in the April Conservation Biology. 

Trouble in this bay could have a huge impact on the species, warn coauthors Philippa C.F. Shepherd of Simon Fraser University in Burnaby, British Columbia, and J. Sherman Boates of Acadia University in Wolfville, Nova Scotia. At least half the semipalmated sandpipers in the world—some estimates say 95 percent—gather at the Bay of Fundy as their last-chance feeding ground before a southward, nonstop migration of some 2,400 kilometers.

“Whenever you have an organism that’s concentrated in one place, it’s vulnerable,” Boates frets. 

New Englanders have long harvested the worms Glycera dibranchiata to sell to fishing enthusiasts. As U.S. bloodworm supplies dwindled, collecting moved north. In 1985, harvests began in the Bay of Fundy’s sandpiper habitat.

Shepherd studied a mudflat evenly populated by the birds’ main prey, the mud shrimp Corophium volutator. After just one season of commercial worm digging, the harvested section had only 62 percent as many mud shrimp as the intact mud did.

By counting birds’ pecks and captures, Shepherd found that the sandpipers had to work harder when they strayed onto the digging grounds. She points out that the birds have only 

10 days to 2 weeks to gain 20 grams of fat, approximately doubling their weight.

The idea that the bait frenzy could ruin the Bay had occurred to some of the harvesters. “When I first started, it was every man for himself,” remembers Arthur Purchase of Kentville, Nova Scotia. After he heard about the research’s preliminary results, he helped form the Kings County Bait Fishermen’s Association. Members leave parts of flats undug and harvest only mature worms. 

Sandpipers still funnel through the Bay in relatively good numbers, says Peter Hicklin of Environment Canada’s Canadian Wildlife Service in Sackville, New Brunswick. He praises Shepherd and Boates for giving credibility to the ongoing conservation effort to protect delicate ecosystems and prevent worm overharvesting. 

“What happened in the New England states won’t happen here because of this work,” Hicklin says.           —S. Milius

A juvenile semipalmated sandpiper has to double its weight fast for migration.

Neural teamwork may compensate for aging

The news about aging’s effects on the brain is not unremittingly grim. New research suggests that people automatically compensate for age-related declines by recruiting brain areas that previously

hadn’t participated in a given task.

With few exceptions, human skills degrade with age during adulthood. Memory for names and events is one of the first abilities to go, accompanied by reasoning skills and speedy perception. Wisdom, however, continues to blossom. People’s knowledge of facts, as well as their vocabularies, remain strong until about age 65.

In young adults, verbal and spatial learning occur in specialized regions of the brain. In older adults, extra regions contribute to these abilities, Patricia A. Reuter-Lorenz of the University of Michigan in Ann Arbor reported this week in Washington, D.C., at the Cognitive Neuroscience Society’s annual meeting. 

Reuter-Lorenz and her colleagues used positron emission tomography (PET) to compare the brain activity of college students and people 62 to 73 years old. The participants memorized and then recalled either sets of letters presented on a computer screen or the locations of points on the screen. In young adults, as expected, the letter task activated the left hemisphere and the location task activated the right hemisphere. However, in the older subjects—who performed just as well as the students—both the right and left frontal lobes were active for both types of memory.

In a second test, participants matched shapes on a computer screen in tasks that engaged either one brain hemisphere or both. Older people responded faster when they had to use both sides of the brain rather than just one, a pattern that younger people didn’t always share.

“In older adults, when you present information in a way that promotes the use of both hemispheres, people can take advantage of that and use it to benefit their performance,” said Reuter-Lorenz.

Widespread neural activation may help seniors when they focus on one task but could cause interference when they take on many activities at once, says Ulman Lindenberger of the Max Planck Institute for Human Development in Berlin.

Lindenberger and his colleagues have tested hundreds of people ages 75 to 103 and also younger adults. Shortly after reading a list of words that they were told to memorize, young and old participants took directed walks through the lab. If they walked a smooth oval track, both groups learned the list about equally well, the team reports. When participants had to walk a jagged path, however, older people memorized fewer words than the young did. 

Still, says Timothy A. Salthouse of the Georgia Institute of Technology in Atlanta, “the evidence that old people may be able to engage more brain regions as a task gets more difficult is very encouraging.”
—L. Helmuth

Arthritis care: Beyond tea and sympathy

It sounds like a dessert request, but a pot of tea and bowl of cherries may prove a prescription for defusing painful overreactions by the immune system.

Two research teams have stumbled across natural products—green tea and tart cherries—that may be useful in controlling inflammation from injury or diseases such as arthritis. These foods contain antioxidants that inhibit the Cox-2 enzyme, which the body employs to fire up this inflammation.

In one of the new studies, Tariq M. Haqqi and his colleagues at Case Western Reserve University in Cleveland isolated compounds known as polyphenols from green tea and added them to the drinking water given to young mice. Later, the researchers injected some of these animals with a substance that triggers immune reactions mimicking rheumatoid arthritis. They also injected animals that continued to receive unadulterated drinking water. 

Within about a month, 94 percent of the mice drinking untreated water developed redness or swelling, usually in at least two paws. The affected paws often proved too painful to walk on. Though 

44 percent of the mice drinking treated water also developed symptoms, theirs were far milder, showed up later, and typically affected just one paw, Haqqi’s team reports in the April 13 Proceedings of the National Academy of Sciences. 

Probes of the affected joints turned up virtually no cartilage damage in the mice consuming polyphenols but significant damage in the plain-water drinkers. The joints of these control animals also had far higher concentrations of immune-system cells and the inflammation-triggering compounds that they produce, such as Cox-2 and TNF-alpha.

Haqqi was so surprised by these findings that he repeated the experiments twice more to quell his disbelief. Now he’s working to identify which of the polyphenols are most protective.

Even though 80 percent of the world’s tea drinkers down black tea, Haqqi is focusing on green tea because its composition is simpler. Black tea has the same polyphenols, albeit in smaller quantities, he says.

The other natural compounds recently shown to have anti-inflammatory activity are antioxidant pigments extracted from tart cherries. Chemist Muraleedharan G. Nair and his coworkers at Michigan State University in East Lansing say that eating 20 tart cherries per day might provide a natural alternative to aspirin.

Drugs such as aspirin inhibit the activity of Cox-2 and that of a related Cox-1 enzyme. Nair says his studies, reported in the February Journal of Natural Products, indicate that the cherry compounds are not only some 10 times as potent as aspirin in inhibiting Cox-2 and Cox-1, “but also remain active longer.” 

Unfortunately, he adds, tart cherries are much more sour than cranberries. If the cherry pigments prove clinically beneficial, he says, people may want to get them from a pill. “Cooking destroys much of the [inflammation-fighting] stuff in the fruit,” he explains, so a slice of pie won’t substitute. Nobody has yet investigated whether sweet cherry pigments would have an anti-inflammatory benefit.

Both studies involve “good science,” says Brian Butcher, vice president for research at the Atlanta-based Arthritis Foundation. Because the tea study observed an effect in animals, he believes that work—which his organization partially funded—provokes “a degree of excitement.” However, he says, people with arthritis should not substitute green tea for the medications that their doctors have recommended.   —J. Raloff

Cells producing TNF-alpha, an immune-system compound active in arthritis, are stained red. Five times as many of these cells have infiltrated the joint of a mouse drinking plain water (top) as tissue from a tea-polyphenol drinker (bottom; arrows point to TNF-alpha cells).

Looking Homeward

An instrument-laden satellite will survey Earth as never before

By RICHARD MONASTERSKY

In a cavernous building just off the Pennsylvania Turnpike, a gleaming satellite called Terra rests like a princess on a bed of 400 springs, designed to smother all vibrations from the 18-wheelers speeding by. A team of technicians at the Lockheed Martin Missiles and Space facility has finished final tests on the spacecraft and is packing it up for a trip this week to the launch pad at Vandenberg Air Force Base in California. 

If plans hold, NASA will launch Terra in 3 months. Once in orbit, the craft will train its five separate sensors on the big blue ball below that shelters nearly 6 billion people. As the cameras and telescopes begin sending back a flood of data from an altitude of 700 kilometers, they will usher in a new age in the study of Earth and its climate. 

In glowing language, sometimes more reminiscent of politics than science, the space agency calls Terra “the flagship” of its Earth Observing System (EOS)—an 18-year-long program of unprecedented scope designed to explore the planet and assess its health. 

“It’s quite state-of-the-art in terms of capabilities, and it will give us new glasses to the environment,” says Michael D. King, EOS senior project scientist at NASA’s Goddard Space Flight Center in Greenbelt, Md. “It will enable questions to be answered that haven’t even been posed yet.”

The launch of the satellite “marks the beginning of humankind’s comprehensive monitoring of solar radiation, the atmosphere, the oceans, and the Earth’s continents from a single space-based platform,” according to NASA. Terra and complementary future satellites, the agency says, will revolutionize climate-change models—the principal tools for forecasting temperatures and precipitation. 

Earth scientists in general eagerly await the first data from Terra, yet the satellite has drawn criticism from many researchers who question this expensive, broad-brush approach to studying the planet. Some view the $1.2 billion craft as a bloated and blunt tool—more than a decade old in concept—that has eaten up too large a share of the federal budget for global-change research. 

Last year, a report of the National Academy of Sciences held up Terra and its EOS sibling satellites as examples of how the federal government has lost a proper focus in studying global change.

The original plans for the EOS program emerged in the late 1980s, when NASA proposed sending up a fleet of titanic satellites to monitor all of Earth’s vital signs over a period of 15 years. The first launch of the $15 billion to $30 billion program, originally scheduled for 1996, would have propelled a craft carrying 19 instruments into an orbit around both of Earth’s poles. 

NASA planned to build for launch in 1998 a second large polar-orbiting satellite with different sensors. European nations and Japan would each build craft to complement the U.S. platforms. Because the satellites had anticipated lifetimes of 5 years, NASA planned to send up identical replacements of each on at least two occasions to maintain a continuous vigil over the planet.

In the early 1990s, this grand—some would say grandiose—vision fell victim to U.S. budget deficits, which forced NASA to reduce the size of the polar orbiters and split up the instruments by placing them on different satellites. What emerged, after a series of critical reviews and redesigns, were plans for a trio of large—but no longer gigantic—platforms, which would be followed by a group of smaller, more focused missions. 

As the first in the family, Terra was supposed to take off last year, but NASA delayed the launch after finding problems in the software system that controls the satellite.

Though smaller than originally planned, Terra is still the Swiss army knife of the satellite world. The 5.9-meter-long orbiter carries a bevy of cameras, telescopes, and other sensors designed to observe the shifting hues of Earth and its airy envelope. 

At the leading edge of the 5-ton satellite rides an instrument called MODIS, for Moderate-resolution Imaging Spectroradiometer. The scanner senses visible light and infrared radiation at 36 different frequency bands, providing an unparalleled means of measuring such features as ocean plankton, vegetation on land, clouds in the atmosphere, and the temperature of the air.

“For a global sensor that sees the entire planet, we’ve never flown anything like this before,” says King. Because MODIS has a wide field of view, it revisits each spot on the planet at least every 2 days.

Next in line comes ASTER, short for Advanced Spaceborne Thermal Emission and Reflection Radiometer. Built by Japan, this set of three telescopes has the sharpest vision of all the Terra instruments. It can provide stereo images with a resolution of 15 m for mapping landforms. Other data from ASTER report on clouds, sea ice, glaciers, and the temperature of Earth’s surface. The instrument also gives information about what kinds of vegetation and rock cover the continents.

Amidships is a gaggle of nine cameras, collectively called MISR, for Multi-angle Imaging Spectro-Radiometer. Each camera stares in a different direction to measure vegetation, ground topography, and the types and heights of clouds. 

MISR will also monitor changes in atmospheric aerosols—tiny droplets and particles that come from natural sources such as sea spray and from human-caused fires and pollution. Aerosols reflect sunlight and stimulate the growth of cloud particles, both of which can greatly influence Earth’s climate. As such, aerosols have emerged as one of the major question marks in climate studies.

Canada contributed the fourth instrument, called MOPITT, for Measurements of Pollution in the Troposphere. The sensor gauges two crucial pollutants, carbon monoxide and methane, in the lowermost atmosphere.

The last set of scanners on Terra is CERES, for Clouds and the Earth’s Radiant Energy System. Its two radiometers measure the amount of sunlight reflected off clouds and aerosols in the atmosphere as well as the amount of thermal radiation emitted from the ground and lower atmosphere.

Terra’s array of instruments will help climate scientists address three primary areas of concern. By improving measurements of clouds, aerosols, methane, and atmospheric moisture, the satellite will provide a better measure of Earth’s natural greenhouse effect and the extent to which humans have amplified the heat-trapping capacity of the atmosphere.

The second focus is on understanding how carbon dioxide shuttles among the oceans, atmosphere, and vegetation—a key to forecasting future shifts in climate. As a third objective, data from Terra will help scientists create maps of the land surface, a prerequisite for tracking changes caused by either nature or people.

The mapping measurements will dovetail with data collected by another satellite, called Landsat-7, scheduled for launch this week. The latest in a 25-year-long series of orbiters, Landsat-7 will provide extremely sharp images of Earth’s surface that will reveal objects as small as a house. 

Terra inaugurates the first phase of the EOS program, but its launch simultaneously signals the waning of the large-satellite era for climate science. NASA has plans to fly only two other comparably sized EOS polar orbiters. All the rest of the satellites will be trimmer craft holding just one or two instruments—in keeping with NASA Administrator Daniel S. Goldin’s mantra “faster, better, cheaper.” 

The first of the two other large EOS satellites, a six-instrument, climate-sensing craft, is scheduled for launch in late 2000. Another orbiter will follow 2 years later with four sensors designed to measure atmospheric chemicals.

When EOS managers fashioned plans for these first three bulky satellites, they were responding to calls from researchers to attack the global-change problem on a broad front. The scientists wanted to gather as much information as possible over a long time span. 

Although that approach has some merit, it was unrealistic and has harmed U.S. efforts to address the threat of climate change, according to the National Academy of Sciences. The academy’s committee on global-change research and its board on sustainable development jointly issued a report last year critiquing the U.S. Global Change Research Program (USGCRP), which coordinates all federal studies of environmental change.

The philosophy of a broad attack, the report says, “has been a valuable and intellectually exciting goal, but it also has made the Program too diffuse and left it vulnerable. When budgets ceased to expand and began to contract, the Program was not well grounded or well integrated enough to scale back in a logical way.”

Although NASA has put the EOS program on a crash diet by reducing the size of its satellites, the committee calls for a fundamental shift regarding EOS and the entire program.

“A data strategy is needed that emphasizes flexible and innovative systems—systems that are less costly than the current EOS core system, that appropriately reflect focused responsibility for data character, that provide open access to the scientific community and the public, and that rapidly track technological developments,” says the report.

The academy committees also fault the USGCRP for permitting satellites to grab the lion’s share of funding—61 percent in fiscal year 1998. Other important aspects of climate research are suffering, such as measurement systems that track conditions from the ground and from balloons, they say. 

Another neglected area consists of so-called process studies, which are focused research efforts seeking to understand individual elements of the climate puzzle. Strikingly, the committees also report that the United States has lost the leadership position it once held in constructing computer models of the climate.

Some authors of the report make more pointed comments. “[Terra] is old technology. It gathers massive amounts of data without cutting the problem acutely with respect to diagnosing what is going on,” says Harvard University atmospheric chemist James G. Anderson. “Scaling back and reducing EOS in scope isn’t really the answer because you have to go after this from an entirely different point of view to solve the problem.”

Instead of simply harvesting data, scientists need to pinpoint the most important questions and test individual hypotheses, Anderson says. As positive examples of focused federal research programs, he cites AIDS studies, the human genome project, efforts to understand stratospheric ozone loss, and investigations concerning El Niño.

“We cannot as a nation afford to run programs other than [in this] way,” he says.

NASA has gotten the message from criticisms over the years and has responded to some by restructuring the EOS program. The agency will send up a series of small spacecraft designed to address particular problems, such as changes in solar radiation, ocean circulation, and polar ice sheets.

By all accounts, EOS as currently structured will fail to deliver in one important respect: It will not measure how the planet’s climate is changing over the long term.

Although NASA originally regarded EOS as a monitoring mission, the redesigns of the early 1990s shifted the emphasis toward understanding how the many different facets of atmosphere, land, and ocean interact. Lost by the wayside were plans to track land temperatures, sea temperatures, cloud cover, and other critical indicators of the planet’s health. Although debate concerning the planet’s temperature has simmered since the 1980s (SN: 3/15/97, p. 156), the USGCRP lacks a coherent plan for determining how quickly the globe is warming. 

“We as a country do not have a strategy for making long-term climate-relevant measurements,” says Berrien Moore III, an EOS investigator from the University of New Hampshire in Durham. “And if we don’t begin to put that strategy into place, then EOS really will not achieve what it should. . . . That would be a very grave error.” Chairperson of the National Academy of Science’s committee on global-change research, Moore played a substantial role in devising the original EOS plans that he now admits were “fundamentally flawed.”

Despite the decade of criticisms leading up to this summer’s launch and the lingering questions concerning the future, Moore and others agree that Terra will provide scientists with completely new ways of looking at Earth. By observing the same point simultaneously with so many instruments, it will enable researchers to examine the ties between different facets of climate, exploring such topics as how temperature affects tree growth and vice versa.

“It’s a wonderful opportunity,” says Inez Y. Fung, director of the Center for Atmospheric Sciences at the University of California, Berkeley, who formerly criticized the U.S. program.

Fung, now part of the EOS team, likens the Terra launch to sending a patient to the hospital for a full, and costly, examination. “Maybe this is our only chance to check Earth into the Mayo Clinic to get a thorough scan of everything we can,” she says. 
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An artist’s rendition 

of NASA’s new Terra satellite.

Room for two views. To get an example of how multiple images from the Terra satellite might appear, NASA put a stand-in for one of Terra’s instruments on a high-flying aircraft. From an altitude of 20 kilometers, cameras collected these images of San Francisco Bay and the cities of Mountain View and Sunnyvale. The only difference: One image is from a camera pointing forward on the plane, the other, a camera pointing rearward. The differing light angles yield distinct colorations.

Biomedicine

Genetic variation helps ward off AIDS

Diversity is good. That’s not a politically correct conclusion but a medical one. Scientists have begun to study how people’s genetic variation may slow the speed at which an HIV infection leads to AIDS (SN: 8/16/97, p. 103).

“A few years ago, we really didn’t have any genes that we knew influenced the outcome of an infectious disease. Now, we have a handful,” says Stephen J. O’Brien of the National Cancer Institute in Frederick, Md., a leader in the effort.

In the March 12 Science, O’Brien and his colleagues report that HIV-infected people with a limited repertoire of so-called HLA genes are likely to develop AIDS within 3 to 5 years rather than the usual 10 or so. The researchers also found a quicker progression to AIDS in people having either of two particular HLA genes, even if they have diversity within their HLA genes.

HLA genes encode proteins that help cells present pieces of invading viruses or bacteria as targets for the immune system to attack. Each of the dozen or so HLA genes that people carry comes in many slightly different forms, or alleles. Some of these genes have more than 100 alleles. People typically inherit different HLA alleles from each parent, but a mother and father occasionally pass on the same HLA allele. Those cases, known as HLA homozygosity, seem to pose a threat.

Scientists have long suspected that having a diverse set of HLA genes allows people to present a wider range of targets to their immune system, but finding proof was tough. O’Brien’s group now has examined the variation among three HLA genes (A, B, and C) in nearly 500 HIV-infected people. Those with different forms of all three genes—adding up to six different HLA alleles—avoided AIDS on average for 10 to 12 years, and many stayed healthy even longer. “If you’re optimally represented with HLA types, you’ll have a better defense against a virus that changes a lot, like HIV,” concludes O’Brien. 

He’s now studying why having at least one of the HLA alleles called B*35 and Cw*04, even if the person isn’t homozygous for it, makes one vulnerable to rapid AIDS progression. Since almost half of the population is homozygous at one of the three HLA genes or has a B*35 or Cw*04 allele, O’Brien says it’s crucial to know how these genes influence HIV infections. 

Identifying such genetic factors, he adds, should help in the evaluation of new AIDS drugs and vaccines. People who don’t respond may have a vulnerable genome. 
—J.T.

Misplaced DNA generates problems

Autoimmune diseases largely remain a mystery. Infections or injuries often precede autoimmune attacks, but how can those events make the body attack its own tissues? 

Misplaced DNA inside cells may lead them to rally the immune system to destroy normal tissues, suggests Leonard D. Kohn of the National Institute of Diabetes and Digestive and Kidney Diseases in Bethesda, Md. In the March 2 Proceedings of the National Academy of Sciences, he and his colleagues show that introducing DNA into a cell’s cytoplasm—rather than the nucleus, where most genetic material resides—triggers changes that scientists had overlooked.

In response to the added DNA, the cell turns on genes usually employed only by specialty cells that display targets for the immune system to attack. Since viruses often introduce their DNA into a cell’s cytoplasm, and damaged cells may have their DNA leak out of the nucleus, Kohn’s finding may explain why infections and tissue injuries are associated with autoimmunity.

The results may also indicate why gene therapy has had little success. Viruses are often used to deliver the genes to the cytoplasm, and frequently the immune system later destroys the cells that have received the DNA. Scientists are studying compounds that may suppress the changes brought about by DNA in the cytoplasm, says Kohn. 
—J.T.

Can This Swamp 

Be Saved?

Bold Everglades-protection strategies may revive the river of grass 

By LAURA HELMUTH

In 1905, Florida elected Governor Napoleon Bonaparte Broward, who campaigned on a promise to drain the Everglades. He didn’t, but over the next century, others almost did. 

Dams, canals, and levees have carved up most of the Everglades, which once covered almost 9 million acres. Everglades National Park protects only about a sixth of the historic Everglades area. Much of the rest has been planted with sugarcane, housing developments, and amusement parks.

Today, the Everglades is at the beginning of the largest ecological restoration effort in history. Many public and private projects are already under way, and in July, the Department of the Interior and the U.S. Army Corps of Engineers will submit to Congress a proposal for a 20-year, $8 billion massive replumbing of South Florida.

The plan, optimistic and desperate at the same time, includes some of the most ambitious public works projects ever. This venture is designed to repair the damage from another one of the world’s largest public works projects, the corps’ midcentury effort to reengineer the Everglades.

“We’re at a crossroads right now,” says Michael L. Davis, deputy assistant secretary of the Army for civil works. “We have the opportunity to reverse 50 to 75 years of degradation of the Everglades ecosystem.”

The Everglades once meandered over most of South Florida. The flat state is rimmed with slight rises on the east and west coasts, creating a wide, shallow valley. To the north, and slightly uphill, Lake Okeechobee released water that mingled with rain to form a wide, slow-moving “river of grass,” as early conservationist Marjory Stoneman Douglas named the Everglades. 

Imagine a grassy sheet of water 60 miles wide and 6 inches deep. A given drop of rain could take a year to glide south from Lake Okeechobee to the Florida Keys.

In the age of ecological awareness, air conditioning, and DEET mosquito repellent, the Everglades inspire awe. Early settlers, however, saw the Everglades as one big, soggy, malaria-infested impediment to prosperity. In the mid-1880s, the state offered Everglades land, cheap, to anyone who would drain it. 

Natural disasters, too, impelled Floridians to tame the Everglades, says Lance Gunderson of Emory University in Atlanta. Flooding from a 1928 hurricane drowned thousands around Lake Okeechobee, some 40 miles from the coast. An extraordinary wet season in 1947 dumped 12 to 13 feet of rain on the Everglades watershed, flooding 90 percent of southeastern Florida. The next year, Congress sent the U.S. Army Corps of Engineers to war. 

The corps accepted two missions: to control flooding and to supply freshwater, primarily from Lake Okeechobee, to the state’s growing population. Twenty years of building canals, dams, levees, and locks fragmented the Everglades’ natural flow. 

The engineers mounded dams to break the Everglades up into small, easily drained plots. They built a network of canals to sweep water east to the Atlantic Ocean and west to the Gulf of Mexico. The corps diked seeping Lake Okeechobee into a reservoir to supply freshwater to Florida’s farms and booming cities during the dry season and to dump excess water into the canals during the wet season.

 “The [Army corps] project was very successful,” says Davis. “It protected against floods and provided water for the population and for agricultural needs. It also had tremendous unintended consequences—draining the Everglades.”

Fifty years after the original South Florida water management plan, the corps and the South Florida Water Management District (SFWMD) have completed a new study that will form the core of continuing Everglades restoration efforts. 

The 3,700-page draft of a report to be officially presented to Congress this summer proposes ways to mimic natural water-flow patterns in what remains of Florida’s wetlands. It recommends essentially replumbing the southern end of the state.

“We get 55 inches of rain in an average year,” says ecologist Nick Aumen, research director of SFWMD in West Palm Beach. During monsoon season, from May to October, 85 percent of the year’s rain falls. The hundreds of water-control structures in and around the Everglades have disrupted the levels, timing, and flow of freshwater, Aumen says. 

Everglades wildlife depends on this seasonal cycle, says ornithologist Stuart L. Pimm of the University of Tennessee at Knoxville. During nesting season, wading birds need relatively low water levels that concentrate fish in shallow pools. The birds situate their nests near these reliable food sources. Too much drainage, however, has created frequent bone-dry periods from which fish populations can’t bounce back. Both the fish and the birds suffer.

Artificially high water levels can also harm wildlife. The endangered Cape Sable seaside sparrow, for example, builds its nest a few inches above the water. When the water in a parcel of Everglades rises too rapidly, the nestlings drown. 

Populations of wading birds in the Everglades are down at least 90 percent in the past 50 years, largely because of changes in water flow. Even in the 15 years that Pimm has been doing aerial surveys of the park, he has seen the number of wading birds decline.

Problems  stemming from the artificial water control extend beyond the Everglades. During the wet season, Lake Okeechobee overflows into canals that shunt its water into brackish coastal estuaries. The influx of freshwater kills oyster beds and sea grasses there.

 In order to restore the Everglades and still provide enough freshwater for South Florida’s growing population, the corps must reclaim the water flowing from Lake Okeechobee into the ocean each year. Under the state’s Everglades Forever Act, passed in 1994, Florida has been buying up land ringing the lake. The state is creating new marshes to reserve and filter water for wetlands year-round.

One of the most creative, untested water-storage techniques proposes plumbing on the grandest scale. One thousand feet below Florida’s surface lies the briny Floridan aquifer. The corps suggests drilling hundreds of passages into this aquifer and pumping freshwater into it during the wet season. 

The less dense freshwater should float in recoverable pockets above the native brine. When the dry season begins, engineers can reverse the pumps and bring the stored water back to the surface to replenish wetlands, farms, and city water supplies. 

In effect, South Florida would create a deep, massive, underground parking garage for its freshwater. A complicated system, indeed, but with the high price of South Florida real estate and a population expected to double in the next 50 years, this injection-well solution may be cheaper than ground-level reservoir alternatives, says Aumen. 

Other, less futuristic projects are already restoring the state’s original waterways. For the sake of wildlife habitat, the corps, which once straightened the Kissimmee River, is helping it snake back to its natural course. Engineers have begun filling in the trench that their predecessors had dug to speed the water flow. Locks on the two ends of the river, where it meets the Kissimmee Reservoir and Lake Okeechobee, will let the intervening stretch slowly get its kinks back, says Tom Adams, senior policy advisor for the National Audubon Society in Washington, D.C.

The old stereotype about the U.S. Army Corps of Engineers, Adams says, is that they “dig, ditch, drain, and dam, and to hell with everything else.” Under their current environmental protection and restoration mission, says Adams, “clearly, that doesn’t apply.”

The Everglades is a fussy system. It needs very clean water. Excess phosphorus from agricultural run-off, primarily from sugarcane fields, throws the natural plant systems out of balance. The Everglades carpet a limestone bedrock, which historically has bound up most phosphorus and kept it out of the ecosystem. Native plants and animals that evolved in this low-phosphorus condition have been poisoned by runoff or crowded out by phosphorus-friendly species. 

Cattails, for example, flourish in phosphorus-rich waters, and the land downstream of agricultural areas has turned into a “monoculture of cattails,” says Aumen.

Faced with state and federal lawsuits, the sugarcane industry has drastically reduced the amount of phosphorus flowing into the Everglades during the past few years, says Aumen. Sugarcane growers now use less fertilizer and have altered their crop-rotation schedules and irrigation ditches. 

The most dramatic change in phosphorus runoff, however, came when growers changed their procedures for draining cane fields. Rather than beginning to pump water off their fields as soon as it starts to rain, they now wait until 1 inch of rain has fallen, says Aumen. 

The reduced pumping hasn’t hurt sugarcane productivity, and it allows more of the phosphorus to settle into the soils rather than flow across the state.

The state restoration fund has invested $800 million over 6 years to buy land and develop marshes that filter agricultural runoff before it reaches the Everglades. One 3,500-acre prototype of a filtering marsh began operating 4 years ago. SFWMD plans to open three more artificial marshes this summer and is designing two more. 

“This [complex of marshes] is the largest constructed wetlands in the world,” says Aumen. The prototype marsh filters out about 70 to 80 percent of the phosphorus in the water—not enough, says Aumen, but a good start.

The water-management district is evaluating technologies to clean out even more phosphorus before the water flows into the Everglades. Options range from highly engineered plans, such as building chemical treatment plants among the wetlands, to relatively natural strategies, such as submerging mats of algae and vegetation in constructed marshes to trap phosphorus.

The corps’ ambitious plan recognizes three basic objectives: to improve the quality of water, to increase the amount of water available for natural systems, and to “reconnect the parts” of the Everglades. 

In South Florida’s patchwork of pools, levees, dams, and canals, water moves through pipes and gates, rather than flowing freely over the land. One side of Tamiami Trail, the road that cuts through the Everglades from Naples to Miami, can be knee-deep in backed-up swamp water while the other side is dry enough to burn.

The barriers also confine animal populations. “Alligators don’t cross Tamiami Trail,” says hydrologist Tom Van Lent of the Everglades National Park in Homestead, Fla. The northern gators don’t mingle in the southern gators’ gene pool, a situation that eventually could lead to genetically isolated populations. Researchers may already be seeing genetic drift in mosquito fish on different sides of levees, says Van Lent.

Pimm worries that the proposed restoration of the Everglades doesn’t go far enough. It will create “a series of very small, managed pools instead of letting this wonderful river of grass flow along natural flow patterns.”

The proposed plan calls for ripping up some barriers and filling in some canals, but it’s not yet clear whether there will be a net reduction in the number of structures controlling water flow through the Everglades. Tamiami Trail may be raised to allow water to flow underneath, but no one can say yet when it will happen or how much of its expanse will be lifted.

Reconnecting the compartmentalized Everglades is “like putting Humpty Dumpty back together again,” says Adams. 

Development hasn’t shattered the west coast of Florida into as many pieces as the east coast, says David E. Guggenheim, president of the Conservancy of Southwest Florida in Naples. “Right now, we’re trying to avoid [this] unwanted destiny—canals, berms, and expensive restoration efforts. Over here, we still have natural flow-ways.” 

In one of the conservancy’s most ambitious efforts, it’s tracking down the owners of Golden Gate Estates. These seemingly worthless parcels of land were sold in the 1950s and 1960s, largely sight unseen, to folks who hadn’t yet gotten the joke “I’ve got a piece of swampland in Florida I’d like to sell ya.” 

The conservancy has begun to buy back and protect these 53,000 acres of prime habitat for black bears and endangered Florida panthers.

Politically, the Everglades has won over many friends during the past century. In Florida’s last election cycle, all the candidates for state and federal offices supported Everglades restoration. Several counties, including most recently Palm Beach County, have passed bond initiatives to buy land for water storage and buffering the Everglades from urban areas. 

The corps’ replumbing plan already has widespread support in Congress, says Rep. Dan Miller (R­Fla.). “This should not be a partisan issue,” he says.

The full $8 billion plan may be a hard sell, however. “There’s going to be some sticker shock on this, no doubt,” says Adams, “but nobody is saying we shouldn’t be doing this.” 

Even Broward County, named for Florida’s swamp-phobic governor and famous for the boundless development in suburban Miami, has begun to limit its sprawl, says Adams.

Bumper stickers protesting overdevelopment say, “Stop the Browardization”—a slogan that also applies to the effort to reverse a century’s worth of Everglades decline. 
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Everglades National Park, founded in 1947, hosts 22 threatened or endangered species, including the snail kite, Florida panther, American crocodile, and West Indian manatee.

Parched parcels of Everglades are prone to frequent, wide-ranging fires.

Water rushes through flood-control gates of a canal during the rainy season.

An invasive species lurks at the gate 

Subtropical southern Florida, with its moist, warm, teeming ecosystems, is a natural target for plagues of nonnative species, says Nick Aumen of the South Florida Water Management District in West Palm Beach. The Asian swamp eel, which may have been released from hobbyists’ aquariums, is poised to become the Everglades’ fiercest invader. 

The eel breathes air, grows up to 3 feet long, slithers across land, and voraciously eats fish, frogs, and crayfish. It now swarms in Miami canals, just one flood-control gate away from entering the Everglades. That gate is scheduled to open in June, when the rainy season starts.

No one knows how to stop the eel, but Florida officials may try to block it with a barricade of electricity coursing in front of the gates. Wildlife managers in the Pacific Northwest have prevented nonnative lamprey eels from migrating into the Columbia River basin by using electric barriers.                                                  —L.H.

The hearty, 3-foot-long Asian swamp eel could devour many of the Everglades’ native species.

Astronomy

Blocking light to get a sharper image

When it comes to getting the sharpest possible image of a heavenly object, the rule of thumb is, the bigger the telescope mirror, the better. However, some astronomers now have taken the opposite tack.

To examine the dusty environs of a large, bright star and its partner in unprecedented detail, the astronomers masked more than 95 percent of the mirror on the largest visible-light telescope in the world, the Keck I Telescope atop Hawaii’s Mauna Kea.

The hot, massive star, known as Wolf-Rayet 104, is about 3 times the size of the sun and about 25 times its mass. At 4,800 light-years from Earth, it lies too far away for conventional observation techniques to yield a sharp image.

Instead, Peter G. Tuthill of the University of California, Berkeley and his colleagues blocked most of the light from Keck I, creating 36 small, circular regions within the mirror—effectively 36 small telescopes. The light waves from the circles interfere with each other. 

Just as a collection of radio telescopes records intensity patterns arising from interference between signals reaching each detector, so the masked Keck telescope yields a pattern of light and dark bands. This technique dramatically reduces blurring from atmospheric turbulence.

After reconstructing a near-infrared picture from the bands, the researchers found that a dusty spiral tail surrounds the star and its hot, though less massive, companion star. The tail poses a puzzle, because both stars radiate so much high-energy light that astronomers had expected dust grains to burn as soon as they formed. 

Tuthill and his Berkeley collaborators, William C. Danchi and John D. Monnier, suggest that a cocoon of cooled, compressed material forms in the region where the fierce winds from each star collide. This cocoon shields the dust, enabling it to survive.

The spiral pattern results from the rotation of the two-star system as dust flows straight out from the center, like water spewing from a lawn sprinkler. The astronomers describe their work in the April 8 Nature. 
—R.C.

Galaxies at even greater distances

Researchers have found the most distant body measured to date, a galaxy 14.25 billion light-years from Earth. The light that reached the Hubble Space Telescope’s imaging spectrograph in 1997 left the galaxy when the universe was just 5 percent of its current age, says Kenneth M. Lanzetta of the State University of New York at Stony Brook. He and his colleagues describe the find in the April 15 Nature. The astronomers have also found two other galaxies whose colors indicate that they are even more distant.

The relative brightness at several different wavelengths of the first galaxy hinted at its extreme distance, Lanzetta notes. Spectra taken last year by the Hubble instrument confirmed that the galaxy, located in a region adjacent to the Hubble Deep Field North, has a redshift of 6.68. This means it is so distant that the expansion of the universe stretches the light the galaxy emits by a factor of 6.68.

Lanzetta told Science News that his team used a combination of ground-based and Hubble images to find the other two galaxies. Although the group has not directly measured the distances, the researchers estimate that one galaxy has a redshift of 8 and lies 14.4 billion light-years from Earth; the other a redshift of 10 and lies 14.6 billion light-years away.

All three galaxies are unexpectedly bright and are making stars at a prodigious rate, equivalent to a few dozen suns per year. Lanzetta suggests that these characteristics are at odds with the standard theory of galaxy formation, which holds that the most distant galaxies should be faint and make few stars. 
—R.C.

Biomedicine

From Orlando, Fla., at a meeting of the American Heart Association

Chinese supplement lowers cholesterol

The controversial diet supplement Cholestin works, according to two scientific studies funded by the company that markets the supplement. The red yeast, which is fermented on rice and gives Peking duck its characteristic color, is a traditional Chinese health food believed to promote heart function. 

In a Chinese study, total blood cholesterol decreased by 26 percent in 35 patients given Cholestin, and by just 7 percent in 35 people given a placebo, reports Joseph Chang of Pharmanex in Simi Valley, Calif. Study participants had an average of about 225 milligrams of cholesterol per deciliter of blood (mg/dL)—high enough that many U.S. physicians would recommend dietary changes but not so high that patients would typically be placed on cholesterol-lowering drugs.

In a study conducted at 12 medical centers in the United States, 116 men and 71 women were given Cholestin for 8 weeks. They showed a 16 percent drop in total blood cholesterol concentration, from an average of 242 mg/dL to 204 mg/dL, according to James M. Rippe of Tufts University School of Medicine in Boston, who is a scientific advisor to Pharmanex. Four weeks after discontinuing the supplement, cholesterol concentrations of the participants returned to prestudy values. 

This multicenter trial “shows that even in a real-world situation, in 12 sites not devoted to research, there is a rather significant reduction in cholesterol,” says Rippe.

Cholestin contains compounds that inhibit the key enzyme responsible for producing cholesterol in the body, including a naturally occurring form of the active ingredient in the anticholesterol drug lovastatin. Participants in the Chinese trial received about 13.5 mg of these active compounds daily, while those in the U.S. test received about 9.6 mg/day.

“The results of these two studies are promising. In the future, the red yeast rice may provide clinicians with another tool to lower cholesterol,” says Thomas A. Pearson of the University of Rochester (N.Y.) School of Medicine, a spokesperson for the American Heart Association. Over the long term, however, the supplement might not be as safe as currently approved drugs for lowering cholesterol, he cautions. 

Last year, the Food and Drug Administration tried—ultimately unsuccessfully—to classify Cholestin as a drug and remove the supplement from the market (SN: 2/27/99, p. 132).
—D.C.

Bad attitude may be bad for the heart 

The more hostility people show in their behavior and attitudes, the more likely they are to have calcium deposits in the arteries of their hearts, a new study finds. Such calcium deposits are early signs of atherosclerosis, also called hardened arteries, which can lead to high blood pressure and heart attacks.

Researchers led by Carlos Iribarren of Kaiser Permanente’s research division in Oakland, Calif., divided 376 men and women aged 18 to 30 into two groups according to assessments of their hostility. Volunteers were characterized as hostile if they had a cynical view of the world and aggressive responses to stressful situations.

The more hostile participants were two and a half times more likely than the less hostile participants to have calcium deposits in their heart arteries. The hostile subjects were also more than nine times as likely to have enough calcium deposits in their arteries to indicate the beginnings of fatty plaques, hallmarks of atherosclerosis, says Iribarren.

The link between hostility and the early signs of heart disease held true even after the researchers took into account differences in education, weight, smoking, and blood pressure. Since the study participants were relatively young, few showed even early signs of heart disease, so larger and longer studies are needed to strengthen the link, Iribarren says. 
—D.C.

