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Part One - Something In The Air

Journey Inward
OCTOBER 2-6, 2001

In the early nineteen saventies, a British photo retoucher named Robert Stevens arrived in south
Florida to take ajob at the National Enquirer, which is published in PAm Beach County. At the time,
photo retouchers for supermarket tabloids used an arbrush (nowadays they use computers) to daify
news photographs of world leaders shaking hands with diens or to give more punch to pictures of
sx-month-old babies who weigh three hundred pounds. Stevens was reputed to be one of the best
photo retouchers in the busness. The Enquirer was moving away from gories like "I Ate My



Mother-in-Law's Head," and the editors recruited him to bring some class to the paper. They offered
him much more than he made working for tabloidsin Britain.

Stevens was in his early thirties when he moved to Florida He bought a red Chevy pickup
truck, and he put a CB radio init and pasted an American-flag deca in the back window and inddled a
gun rack next to the flag. He didn't own agun: the gun rack was for his fishing rods.  Stevens spent a lot
of time at lakes and cands around south Florida, where he would spin-cast for bass and panfish. He
often stopped to drop alinein the water on hisway to and from work. He became an American citizen.
He would drink a Guinness or two in bars with his friends and explain the Condtitution to them. "Bobby
was the only English redneck | ever knew," Tom Wilbur, one of his best friends, said to me,

Stevenss best work tended to get the Enquirer sued. When the TV dsar Freddie Prinze shot
himsdf to death, Stevens joined two photographs into a seamlessimage of Prinze and Raguel Welch a a
party together. The implication was that they had been lovers, and this sparked a lawsuit. He enhanced
a photograph of a woman with a long neck: "Giraffe Woman." Giraffe Woman sued. His most famous
retouching job was on a photograph of Elvis lying dead in his coffin, which ran on the cover of the
Enquirer. Elviss bloated face looked alot better in Stevens's verson than it did in the handiwork of the
mortician.

Robert Stevens was a kindhearted man. He filed the barbs off his fishing hooks so that he could
rdease alot of the fish he caught, and he took care of ferd cats that lived in the swamps around his
house. There was something boyish about him.  Even when he was in his sixties, children in the
neighborhood would knock on the door and ask his wife, Maureen, "Can Bobby come out and play?'
Not long before he died, he began working for The Sun, a tabloid published by American Media, the
company that dso owns the National Enquirer. The two tabloids shared space in an office building in
Boca Raton.

On Thursday, September 27th, Robert Stevens and hiswife drove to Charlotte, North Carolina,
to vist ther daughter Casey. They hiked a Chimney Rock Park, where each autumn brings the
spectacular 9ght of five hundred or more migrating hawks soaring in the air a once, and Maureen took a
photograph of her hushand with the mountains behind him. By Sunday, Stevens was not feding well.
They Ieft for FHorida Sunday night, and he got sick to his somach during the drive home. On Monday,
he began running a high fever and became incoherent. At two o'clock on Tuesday morning, Maureen
took him to the emergency room of the John F. Kennedy Medicd Center in PAm Beach County. A
doctor there thought he might have meningitis. Five hours later, Stevens started having convulsons.

The doctors performed a spind tap on him, and the fluid came out cloudy. Dr. Larry Bush, an
infectious-disease specidig, looked at dides of the fluid and saw that it was full of rod-shaped bacteria
with fla ends, a little like dender macaroni. The bacteria were colored blue with Gram stain-they were
Gram-pogtive. Dr. Bush thought, anthrax. Anthrax, or Bacillus anthracis, is a sngle-cdled bacteriad
micro-organism that forms spores, and it grows explosvey in lymph and blood. By Thursday, October
4th, a gate lab had confirmed the diagnogs. Stevens's symptoms were consstent with inhdation anthrax,
which is caused when a person breathesin the spores. The disease is extremely rare.

There had been only eighteen cases of inhdation anthrax in the past hundred years in the United
States, and the last reported case had been twenty-three years earlier. The fact that anthrax popped into
Dr. Bush's mind had not a little to do with recent news reports about two of the September 11th
hijackers casing airports around south Florida and inquiring about renting crop-dusting aircraft.  Anthrax
could be distributed from aamd| airplane.

Stevens went into a coma, and at around four o'clock in the afternoon of Friday, October 5th, he
uffered a fatd breathing arrest. Minutes later, one of his doctors made a telephone cdl to the Federal
Centers for Disease Control and Prevention-the CDC-in Atlanta, and spoke with Dr. Sherif Zaki, the
chief of infectious-diseases pathology.

Sheif Zaki inhabits a tiny office on the second floor of Building 1 a the CDC. The hdlway is
mede of white cinder block, and the floor islinoleum. The buildings of the CDC st jammed together and
joined by wakways on a tight litle campus in a green and hilly neighborhood in northeast Atlanta.
Building 1 is a brick oblong with duminum-framed windows. It was built in the nineteen fifties, and the



windows look asif they haven't been cleaned snce then. Sherif Zaki isa shy, quiet menin hislate forties,
with a gentle demeanor, adight stoop in his posture, a round face, and pae green eyes didinguished by
dazzing pupils, which givehim a piercing gaze. He spesks precisdly, in alow voice. Zaki went out into
the hdlway, where his pathology group often gathered to talk about ongoing cases. "Mr. Stevens has
passed awvay," he said.

"Who's going to do the post?' someone asked. A post is a postmortem exam, an autopsy.
Z&i and his team were going to do the post.

Ealy the next morning, on Saturday, October 6th, Sherif Zaki and his team of CDC pathologists
arrived in West PAm Beach in a chartered jet, and a van took them to the PAm Beach County medica
examing's office, which takes up two modern, one-story buildings set under padm trees on a dretch of
indudrid land near the airport. They went Sraight to the autopsy suite, carrying bags of tools and gear.
The autopsy auite is a large, open room in the center of one of the buildings Two autopsies were in
progress. Pdm Beach medicd examiners were bending over opened bodies on tables, and there was an
odor of fecd matter in the air, which is the norma smdl of an autopsy. The examiners stopped work
when the CDC people entered.

"Weére here to assst you," Zaki sad in his quiet way.

The examiners were polite and hepful but did not make eye contact, and Zaki sensed that they
were afrad. Stevenss body contained anthrax cells, athough he had not been dead long enough for the
cdls to become large numbers of spores. In any case, any spores in his body were wet, and wet anthrax
spores are nowhere near as dangerous as dry spores, which can floa in the ar like dandelion seeds,
looking for fertile ground.

The CDC people opened a door in the morgue refrigerator and pulled out a tray. The body had
been zipped up indde a Tyvek body bag. Without opening the bag, they lifted the body up by the
shoulders and feet and placed it on a bare metd gurney. They rolled the gurney into a supply room and
closed the door behind them. They would do the autopsy on the gurney in a closed room, to prevent the
autopsy tables from being contaminated with spores.

The chief medicd examiner of PAm Beach County, Dr. Lisa Flannagan, was going to do the
primary incisons, while Zaki and his people would do the organ exams. Hannagan is a dender,
self-assured woman, with a reputation as a top-notch examiner. Everybody gowned up, and they put on
N-100 biohazard masks, clear plagtic face shidds, hair covers, rubber boots, and three layers of gloves.
The middle glove was reinforced with Kevlar. Then they unzipped the bag.

The CDC team lifted the body up, gripping it beneath the shoulders and legs, and someone
snatched the bag out from undernegth it. They lowered the body back onto the bare metd deck of the
gumey. Stevens had been a pleasant-looking man with a cheaerful appearance. He was a bluish color
now, and his eyes were hdf open.

Heradlitus said that when amean dies, aworld passes avay. The terribly human look on the face
of the deceased man disturbed Sherif Zaki. It was so hard to picture this man in life and then to connect
that picture with the body on the gurney. This was the toughest thing for a prosector, and you never got
over it, redly. Zaki did not want to connect the living man with the body. You had to put it aside, and
you could not think about it. His duty now was to identify the exact type of disease that Stevens had, to
learn if he had inhded spores or perhaps had become infected some other way. This might help save
lives Yet cutting into an unfathomed body was difficult, and after a hard post, Sherif Zaki would not fed
like himsdlf for aweek afterward. "It's not an uplifting process,” Zaki said to me,

The team rolled Stevens onto his Sde and inspected his back under bright lights for sgns of
cutaneous anthrax-skin anthrax. They didn't find any, and they laid him back down.

Dr. Hannagan took up a scape and pressed the tip of the blade on the upper left part of the
chest under the shoulder. She made a curving indson that went underneath the nipples, across the chest,
and up to the opposite shoulder. Then, garting at the top of the sernum, she made a draight incison
down to the solar plexus. This made a cut that looked like a 'Y, but with a curved top. She finished it
with a short horizonta cut across the solar plexus. The opening incison looked rather like the profile of a



wineglass.

Dr. Hannagan grasped the skin of the chest, and pulled it upward, peding it off. She lad the
blanket of skin around the neck. She pulled the skin away from the sides of the chest, reveding the ribs
and gernum.  She took up a pair of gardening shears and cut the ribs one by one, snipping them in a
wide cirde around the sernum. Thiswas to free the chest plate, the front of the rib cage. When she had
finished cutting the ribs, she pushed her fingertips underneeth the chest plate and pried it upward, asif she
were rasing alid from a box.

As Hannagan lifted the chest plate, a gush of bloody fluid poured out from under the ribs and ran
down over the body and poured over the gurney and onto the floor.

The chest cavity was engorged with bloody liquid. No onein the room had ever done a post on
a person who had died of anthrax. Zaki had studied photographs of autopsies that had been done on
anthrax victimsin the Soviet Union, in the soring of 1979, after a plume of findy ground anthrax dust had
come out of a bioweapons manufecturing fadlity in Sverdlovsk (Y ekaterinburg) and had killed a least
Sxty-Sx people downwind, but the photographs had not prepared him for the Sght of the liquid that was
pouring out of this man's chest. They were going to have quite atime deaning up the room. The bloody
liquid was saturated with anthrax cells, and the cells would quickly start turning into spores when they hit
theair.

Dr. Hannagan stood back. It was the turn of the CDC team. The CDC people wanted to look
at the lymph nodesin the center of the chest. Working gently with his fingertips, Zaki separated the lungs
and pulled them to ether side, reveding the heart. The heart and lungs were drowned in red liquid. He
couldn't see anything. Someone brought a ladle, and they started spooning the liquid from the chest.
They poured it off into containers, and ultimatdy they had ladled out amost a gdlon of it.

Zaki worked his way dowly down into the chest. Udng a scalpd, he removed the heart and
parts of the lungs which revedled the lymph nodes of the chest, just below the fork of the bronchid
tubes. The lymph nodes of a hedthy person are pale nodules the Sze of peas. Stevenss lymph nodes
were the Sze of plums and they looked exactly like plumsthey were large, shiny, and dark purple,
verging on black. Zaki cut into a plum with his scalpd. It disntegrated at the touch of the blade,
reveding a bloody interior, saturated with hemorrhage. This showed that the spores that had killed
Stevens had gotten into hislungs through the air.

When they had finished the autopsy, the pathologists gathered up ther tools and placed some of
them indde the body cavity. The scalpels, the gardening shears, scissors, knives, the ladle-the prosection
tools were now contaminated with anthrax. The team fdt that the safest thing to do with them would be
to destroy them. They packed the body cavity with absorbent batting, Suffing it in around the tools, and
placed the body ingde fresh double body bags. Then, usng brushes and hand-pump sprayers filled with
chemicas, they spent hours decontamineting the supply room, the bags, the gurney, the floor-everything
that had come into contact with fluids from the autopsy. Robert Stevens was cremated. Sherif Zaki later
recalled that when he was ladling the red liquid from Stevens's chest, the word murder never entered his
mind.

The day before Robert Stevens died, a CDC invedtigation team led by Dr. Bradley Perkins hed
arrived in Boca Raton and had begun tracing Stevenss movements over the previous few weeks. They
wanted to find the source of his exposure to anthrax. They believed thet it would have to be a sangle
point in the environment, because anthrax does not spread from person to person. They split into three
search groups. One group flew off to North Carolina and visted Chimney Rock while the other two
went around Boca Raton. They dl had terrorism on ther minds, but Perkins wanted the team to make
sure they didn't miss a dead cow with anthrax that might be lying next to one of Stevens's fishing spots.

Working the telephones, they cdled emergency rooms and labs, asking for any reports of
unexplained respiratory illness or of organiams from a medicd sample that might be anthrax. A
seventy-three-year-old man named Ernesto Blanco turned up. Blanco, who was in Cedars Medica
Center in Miami with a respiratory illness, happened to be the head of the mal room a the American
Media building, where Robert Stevens worked. Doctors had taken a nasd swab from him, and the



swab produced anthrax on a petri dish. Blanco and Stevens had not socidized with each other. The
only place where their paths crossed was ingde the American Media building.

The zone of the suspected point source shrank abruptly, and the CDC team went to the
American Media building with swab kits. (A swab kit is a plagtic test tube that holds a erile medica
swab, which looks somewhat like a Q-tip and has a thin wooden handle. You swab an area of interest,
and then you push the swab into the test tube, snap off the wooden handle, cap the test tube, and labd it.

Later, the swab is brushed over the surface of a petri dish, and micro-organisms captured by the swab
grow there, forming spots and colonies.)) When they were running very short of swabs, Perkins and his
people made a decison to test the mail bin for the photo department of The Sun.

The swab from the mal bin proved to be rich with spores of anthrax. It was brushed over a petri
dish full of blood agar-sheep's blood in jely-and by late in the afternoon of the day the autopsy took
place, colonies and spots of anthrax cells were growing vigoroudy on the blood. The spots were pae
gray, and they sparkled like powdered glasthey had the classc, glittery look of anthrax. Something full
of spores mud have arrived in the mail. 1t meant that the point source of the outbreak was nothing in
nature. On Sunday night, October 6th, Brad Perkins telephoned the director of the CDC, Dr. Jfrey
Koplan. "We have evidence for an intentiond cause of desth of Robert Stevens” he sad to Koplan.
"The FBI needs to come into thisfull force."

Communigué from Nowhere
OCTOBER 15, 2001

AT TEN O'CLOCK on awarm autumn morning in Washington, D. C., a woman-her name, has
not been made public-was opening mall in the Hart Senate Office Building, on Delaware Avenue.  She
worked in the office of Senator Tom Daschle, the Senate mgority leader, and she was catching up with
mal that had come in on the previous Friday. The woman dit open a hand-lettered envelope that had the
return address of the fourth-grade class at the Greendale Schoal in Franklin Park, New Jersey. It had
been sedled tightly with clear adhesive tape. She removed a sheet of paper, and powder fdl out, the
color of bleached bone, and landed on the carpet. A puff of dust came off the paper. It formed tendrils,
like the smoke rigng from a snuffed-out candle, and then the tendrils vanished.

By this time, letters containing grayish, crumbly, granular anthrax had arrived in New York City
a the offices of NBC, addressed to Tom Brokaw, and at CBS, ABC, and the New York Post. Severd
people had contracted cutaneous anthrax. The desth of Robert Stevens from inhdaion anthrax ten days
earlier had been widdy reported in the news media. The woman threw the letter into a wastebasket and
cdled the Capitol Police.

Odorless, invishle buffeted in currents of ar, the particles from the letter were pulled into the
building's high-volume air-circulation system. For forty minutes, fans cycled the ar throughout the Hart
Senate Office Building, until someone findly thought to shut them down. In the end, the building was
evacuated for a period of Sx months, and the cleanup cost twenty-six million dollars.

The Hazardous Materias Response Unit of the Federad Bureau of Investigation-the HMRU-is
gationed in two buildings a the FBI Academy in Quantico, Virginia When there is a serious or credible
threst of bioterrorism, an HMRU team will be dispaiched to assess the hazard, collect potentialy
dangerous evidence, and trangport it to a laboratory for anayss.

Soon after the Capitol Police got the cdl from the woman in Senator Daschl€'s office, a team of
HMRU agents was dispatched from Quantico. The Capitol Police had sedled off the senator's office
The HMRU team put on Tyvek protective suits, with masks and respirators, retrieved the letter from the
wastebasket, and did a rapid test for anthrax-they dtirred a little bit of the powder into a test tube. It
came up positive, though the test is not particularly relidble. This was a forensic invedtigation of a crime
scene, S0 the team members did forendc triage. They wrapped the envelope and the letter in sheets of



duminumfail, put them in Ziploc bags, and put evidence labels on the bags. They cut out a piece of the
carpet with a utility knife. They put dl the evidence into white plastic containers. Each container was
marked with the biohazard symbol and was sealed across the top with a strip of red evidence tape. In
the early afternoon, two specid agents from the HMRU put the containers in the trunk of an unmarked
Bureau car and drove north out of Washington and dong the Betway. They turned northwest on
Interstate 270, heading for Fort Detrick, outsde Frederick, Maryland.

Trefficisadways bad on Intergtate 270, but the HMRU agents resisted the temptation to weave
around cars, and they went with the flow. It was hot and thunderstormy, too warm for October.
Interstate 270 proceeds through ralling piedmont. The route is known as the Maryland Biotechnology
Corridor, and it islined with dozens of biotech firms and research inditutes deding with the life sciences.
The biotech companies are housed in buildings of modest sze, often covered with darkened or mirrored
glass, and they are mixed in among office parks.

The office parks thinned out beyond Gaithersburg, and the land opened into farms broken by
stands of brown hickory and ydlow ash. White farmhouses gleamed among fieds of corn drying on the
gak. Catoctin Mountain appeared on the horizon, a low wave of the Appaachians, streaked with rust
and gold. The car arived a the man gate of Fort Detrick, where an Abrams tank was parked with its
barre amed toward downtown Frederick. A litle more than a month after September 11th, Fort
Detrick remained in a condition of Ddlta Alert, which is the highest levd of dert save for when an attack
isin progress. There were more guards than usud, and they were conspicuoudy armed with M-16s and
were searching dl vehicles, but the HMRU car went through without a search.

The agents drove past the parade ground and parked in a lot that faces the United States Army
Medicd Research Indtitute of Infectious Diseases, or USAMRIID, the principd biodefense laboratory in
the United States. USAMRIID is pronounced "you-sam-rid," but many people cdl it Smply Rid, or they
refer to it as the Inditute. USAMRIID's misson isto develop defenses againgt biological weapons, both
medicines and methods, and to hep protect the population agang a terrorist attack with a biologicd
wegpon. USAMRIID sometimes performs work for outsde "dients'-that is, other agencies of the U.S.
government. Fort Detrick was the center of the Army's germ weapons research and development until
1969, when President Richard Nixon shut down adl American offensve biowarfare programs.  Three
years later, the United States Sgned the Biologicd Weapons and Toxin Convention, or BWC, which
bans the development, possession, or use of biologica wespons. The BWC has been sgned by more
than one hundred and forty nations, some of which are observing the treaty while others are not.

The man bulding of USAMRIID is a dun-colored, two-story monalith that looks like a
warehouse. It hasvirtudly no windows, and tubular chimneys sprout from its roof. The building covers
seven acres of ground. There are biocontanment suites near the center of the building-groups of
laboratory rooms that are sealed off and kept under negetive ar pressure so that nothing contagious will
lesk out. The suites are dassfied a differing leves of biosecurity, from Biosafety Leve 2 to Leve 3 and
findly to Leve 4, which is the highest, and where scientists wearing biosafety space suits work with hot
agents-lethd, incurable viruses. (A bioprotective space quit is a pressurized plagtic suit that covers the
entire body. It has a soft plagtic head-bubble with a clear faceplate, and it is fed by derile ar coming
through a hose and an air regulator.) The chimneys of the building are dways exhaugting superfiltered and
superheated derilized air, which is drawn out of the biocontanment zones. USAMRIID was now
surrounded by concrete barriers, to prevent a truck bomb from cracking open a Biosdfety Levd 4 suite
and rdleasing a hot agent into the air.

The HMRU agents opened the trunk of their car, took out the biohazard containers, and carried
them across the parking lot into USAMRIID. In asmdl front lobby, the agents were met by a dvilian
microbiologist named John Ezzdl. Ezzdl isatdl, rangy, intense man, with curly gray hair and aful beard.

FBI people who know him like to remark on the fact that Ezzdl drives a Harley-Davidson motorcycle;
they like his style.  John Ezzdl has been the anthrax specidist for the FBI's Hazardous Materids
Response Unit since 1996, when the unit was formed. Over the years, he has andyzed hundreds of
samples of putative anthrax collected by the HMRU. The samples had dl proven to be hoaxes or
incompetent attempts to make anthrax dime, baby powder, dirt, you name it. When Ezzdl was andyzing



samples for the HMRU, he would often livein the USAMRIID building, degping on afalding cot near his
lab.The agents had brought him many samples before-there had been many anthrax threets in the past.
The FBI had become an important dient of USAMRIID.

They went through some security doors, turned down a corridor that had green cinder-block
walls, and stopped in front of the entry door to suite AA3, agroup of laboratory rooms kept at Biosafety
Levd 3, where Ezzdl worked. The agents formaly transferred the containers to USAMRIID, and they
gave Ezzdl some chain-of-custody forms, or "green sheets," which had to be kept with the evidence, in
caseit was used in atrid.

Ezzdl carried the containersinto a smal changing room at the entrance of the suite. He stripped
down to his skin and put on green surgicd scrubs but no underwear. He put on surgicd gloves and
sneakers and booties, he gowned up, and he fitted a respirator over his nose and mouth. Ezzdl has been
immunized to anthrax-al laboratory workers a Rid get booster shots once a year agang anthrax. He
carried the containers into a warren of labs in suite AA3 and placed them insde a laminar-flow hood-a
glass safety cabinet with an open front in which the air is pulled up and away from a sample, preventing
contamination.

Ezzdl broke the evidence tape, opened the containers and the bags, and carefully unwrapped the
duminumfail. A slky-smooth, pae tan powder started coming off the foil and floating into the air, and
up into the hood. The envelope indde one fail packet contained about two grams of the powder-enough
tofill one or two sugar packets. It was postmarked Trenton, New Jersey, October Sth.

He opened the other fail packet, which contained the letter that had been indde the envelope. It
was covered with words written in block capitds:

09-11-01

YOU CAN NOT STOP US.
WE HAVE THIS ANTHRAX.
YOU DIE NOW.

ARE YOU AFRAID?
DEATH TO AMERICA.
DEATH TO ISRAEL.
ALLAH IS GREAT.

John Ezzd| took up a metd spatula-a sort of metd knife-and did it very dowly ingde the
envelope. He took up asmdl amount of the powder on thetip of the spatula, lifted it out, and held it up
indde the hood. He wanted to get the powder into a test tube, but it started flying off the spatula, the
particles dancing up and away into the hood, pulled by the current of ar in the hood. The powder had a
pae, uniform, light tan color. It had tested postive in the rapid fidd test for anthrax, and it had the
appearance of abiologica wegpon. "Oh, my God," Ezzdl sad aoud, garing at the particles flying off his
knife.

In the early hours of the day after the anthrax-laden letter was opened in Tom Daschl€'s office,
Peter Jahrling, the senior scientist at USAMRIID, was awakened by the sound of his pager. Jahling (his
nameis pronounced "Jar-ling") lives in a amdl, slit-levd house in an outer suburb of Washington. The
houseisydlow and has a picket fence around it. Jahrling's wife, Daria, was adeep beside him, and ther
children were adeep in thar rooms-two daughters, Kira and Bria, and a son named Jordan, whom Peter
cdls the Karate Kid because Jordan is a black-belt champion. Ther oldest child, a daughter named
Yara, had |eft for college earlier that fdl.

Jarling looked a his wetch: four o'clock. He put on his glasses, and, wearing only Jockey
shorts, he walked down a short hdlway into the kitchen, where his pager was gtting on the counter. It
indicated that the call had come from the commander's office a8 USAMRIID from Colond Edward M.
Eitzen, Jr.

Jrling cdled him back. "Hey, Ed, thisis Peter. What's up?"



Eitzen had been awake dl night. "I want you to come into the office right now." Some issues, he
sad, had arisen rddive to the Inditute's characterization of the "sample”" He was being vague. "There's
highly placed interest in the sample.”

Jarling redized that the sample in question was the anthrax letter that had been deivered to
USAMRIID by the FBI the previous afternoon. He figured Eitzen meant that the White House had
become involved, but wasn't going to say so on an open phone line. It sounded like the Nationd
Security Coundil of the White House had activated emergency operations.

Jahrling returned to the bedroom and dressed quickly. He put on alight gray suit that 1ooked like
it came from Sears, Roebuck, a blue and white candy-striped shirt, and a jazzy black-and-white necktie.
He fitted a Slver tie bar over histie, put on brown shoes, and hung the chain halding his federd ID card
around his neck.

Peter Jahrling has a craggy face, and he wears Photogray glasses with metd rims. His hair was
once ydlow-blond, but it is now mosly gray. When he was younger, some of his colleagues a the
Inditute called him "The Golden Boy of USAMRIID" because of his blond hair and his apparent luck in
meking interesting discoveries about lethd viruses. He has an angular way of moving hisarms and legs, a
gawky posture, and it gives him the look of a science geek. Itis alook he has had snce he was a boy.
He grew up an only child, and became fascinated with microscopes and biology a a young age. He
thinks of himsdf as shy and socidly awkward, dthough others think of him as blunt and outspoken, and
ometimes abrasive.

Jahrling got into his car-a red Mustang with the license plate LASSA 3. His stiettific interest is
viruses that make people bleed-hemorrhagic fever viruses-and among them is one caled Lassa, a West
African virus that Jahrling studied early in his career.  (He uses LASSA 1, a bashed, corroded Pontiac
with avinyl roof that's shredding away in gtrips, for long-distance drives, because he likes its soft seats
and its boatlike ride. Daria drives LASSA 2, a Jeep.) He backed out of the driveway and drove fast
aong exurban roads through a beautiful night. The moon was down, and the arr fdt like summer, though
the bt of Orion, a congdlation of winter, blazed in the south. He was at the Ingtitute by five o'clock.
The place was usudly dead at this hour, but the letter to Congress with some powder in it had kept
people in the building overnight. He went to Colond Eitzen's office and sat down a a conference table.
Ed Eitzen is a medicd doctor with thinning brown har and a sgquare face, eyeglasses, and a
draightforward, low-key way about him. He was dressed in a pale green shirt with slver oak leaves on
the shoulder bars, and he was looking tense. Heis a well-known expert in medicad biodefense. He had
delivered speeches at conferences on how to plan for bioterrorism; this was the red thing.

At FBI headquartersin the J. Edgar Hoover Building on Pennsylvania Avenue in Washington, the
FBI's emergency operations center, known as the SIOC (the Strategic Information Operations Cente),
was up and running. The SIOC is a wedge-shaped complex of rooms on the fifth floor of the
headquarters, surrounded by layers of copper to keep it secure againg radio eavesdropping. Desks are
arrayed around a huge wdl of video displays, which are updated in red time. The FBI had initiated
around-the-clock SIOC operations on September 11th, and now a number of desks at the center had
been devoted to the anthrax attacks. Agents from the FBI's Weapons of Mass Destruction Operations
Unit were gtationed at the SIOC. They had set up a live videoconference link with a criss operations
center at the Nationd Security Council. The NSC operations center is in the Old Executive Office
Building, across the street from the White House.  An NSC offidd named Lisa Gordon-Hagerty was
there and running things The federd government had gone live

Colond Eitzen had been hooked into the SIOC and the NSC op center dl night, while John
Ezzdl phoned him from his lab with the results of tests he was doing on the anthrax. Since his "Oh, my
God," Ezzdl had been working furioudy, trying to get a sense of what kind of a weapon it was. He
wasn't going to be deegping on his cot during this terror event; he wouldnt deegp anytime soon.
Meanwhile, the White House people were soinning over the word weapon. They wanted to know what,
exactly, the USAMRIID scientists meant by the terms wegpon and weapons-grade, and they wanted
ansvers fast. What is "weaponsgrade” anthrax? Had the Senate been hit with a weapon? Jahrling and
Eitzen discussed what USAMRIID should say. The White House was USAMRIID's most important



cient. Eitzen fdt that the Indtitute should steer away from usng the words wegpon or wegponized until
more was known about the powder. Jahrling agreed with him, and together they came up with the words
professona and energetic to describe it, and they decided to take back the word weapon, which was
meking people too nervous.

Eitzen cdled the nationa-security people to discuss the adjustment of thinking. He used an
encrypted telephone-a secure telephonic unit, or STU (pronounced "sew”) phone. A stew phone makes
you sound like Dondld Duck eating sushi. Eitzen said, "I'm going secure.” Then, spesking dowly, he told
the nationa-security people and the FBI what John Ezzdl was learning about the anthrax.

At sx o'clock that morning, Peter Jahrling went into his office to check his email.  Jahrling's
office is amdl and windowless, and is decoNationa Security rated with hegps of paper dong with
memorabiliafrom his travels-a license plate from Guatemaa, where he once worked as a virus hunter; a
carved wooden cat; a map of Africa showing the types of vegetation on the continent; a meta telephone,
with a speaking horn, that he picked up a Vector, the Russan State Research Center of Virology and
Biotechnology, in Siberia. In the nineteen eighties and early nineties, the Soviets had carried out dl kinds
of secret work on virus wegpons a Vector. The metd telephone once sat indde a dlandestine Leve 4
biocontainment Iab; you could shout into the spesking horn while you were wearing a protective space
auit-to cdl for help during an emergency with amilitary strain of smallpox, perhaps. Jehrling had been to
Vector many times. He worked in the Cooperative Threat Reduction Program, which gave money to
former Soviet bioweaponeersin the hope of encouraging them to do peaceful research, so they wouldn't
sl ther expertise to countries such as Iran and Irag.

Jarling sat down at his desk and sighed. There was a landfill of papers on his desk, mostly
about smdlpox, and it was discouraging. On top of the heap sat a large red book with slver lettering on
its cover: Smallpox and Its Eradication. The expertsin poxviruses cdl it the Big Red Book, and it was
supposed to be the last word on smdlpox, or variola, which is the sdientific name of the smdlpox virus.
The authors of the Big Red Book had led the World Hedlth Organization campaign to eradicate smadlpox
from the face of the earth, and on December 9, 1979, thair efforts were offiddly certified a success. The
disease no longer existed in nature. Doctors generdly consider smdlpox to be the worst human disease.

It is thought to have killed more people than any other infectious pathogen, induding the Black Degth of
the Middle Ages. Epidemiologigts think that smdlpox killed roughly one hillion people during its last
hundred years of activity on earth.

Jahrling kept the Big Red Book stting on top of his smdlpox papers, where he could reach for it
ina hurry. He reached for it practicaly every day. For the lagt two years, Jhling had run a program
that was attempting to open the way for new drugs and vaccines that could cure or prevent smalpox.
Saentificdly, he was more deeply involved with smdlpox than anyone esein the world, and he regarded
amdlpox as the greatest biologicd threat to humen safety. Offiddly, the smdlpox virus exigs in only two
repogtories: in freezers in a building caled Corpus 6 a Vector in Sberia, and in a freezer in a building
cdled the Maximum Containment Laboratory a the Centers for Disease Control in Atlanta  But, as
Peter Jahrling often says, "If you bdieve smdlpox is gtting in only two freezers, | have a bridge for you to
buy. The genieisout of the lamp."

Peter Jahrling has a high-level nationa-security clearance known as codeword clearance, or SCI
clearance, which gtands for Sendgtive Compartmentalized Information. Access to SCI, which is
sometimes termed ORCON informetion (“originator controlled"), is avalable through code words. If you
have been cleared for the ORCON code word, you can see the information. The information is written
on a document that has red-dashed borders. You look at the information ingde a secure room, and you
cannot walk out of the room with anything except the memory of what you've seen.

Around the corner from Jehrling's office is a room known as the Secure Room, which is dways
kept locked. Ingde it there is a sew phone, a secure fax maching, and severd safes with combination
locks. Ingde the safes are sheets of paper in folders. The sheets contain formulas for biologica
weapons.  Some of the weapons may be Soviet, some possibly may be Iragi, and a number of the
formulas are American and were developed at Fort Detrick in the ningteen sixties, before offensve
bioweapons research in the United States was banned. When the old biowarfare program was at its



peak, an Army scientist named William C. Patrick 111 led a team that developed a powerful verson of
wegponized anthrax. Patrick held severd dassfied patents on bioweapons.

Thereis probably a piece of paper dtting in the dassfied safe & USAMRIID-I have no way of
knowing this for certain-containing a lig of the nations and groups tha the CIA beieves ather have
clandestine stocks of amdlpox or are trying actively to get the virus. At the top of the lig would be the
Russan Federation, which seems to have secret military labs working on smdlpox weagpons today. The
lig would dso likdy indude India, Pakistan, China, Isragl (which has never sgned the Biocd Weapons
and Toxin Convention), Irag, North Korea, Iran, the former Yugodavia, perhaps Cuba, perhaps Tawan,
and possibly France. Some of those counties may be doing genetic engineering on smdlpox. Al-Qaeda
would be on the ligt, as wel as Aum Shinrikyo, a Japanese reigious cult that released satin nerve gasin
the Tokyo subway system. Thereismogt likdy afar amount of smdlpox loosein the world. The fact is
that nobody knows wheredl of it is or what, exactly, people intend to do with it.

Having been professonaly obsessed with smalpox for years, Peter Jahrling couldn't hep thinking
about what would happen if a loose pinch of dried variola virus had found its way into the letter to
Senator Daschle. We don't redly know what isinthat powder, he said to himsdf. What if it's a Trojan
horse? Anthrax does not spread as a contagious disease-you can't catch anthrax from someone who has
it, even if the victim coughsin your face-but smalpox could spread through North America like wildfire,
Jahrling wanted someone to look a the powder, and fast. He picked up his telephone and cdled the
office of a microscopist named Tom Geisbert, who worked on the second floor. He got no answer.

Tom Geisbert drove in tha morning from Shepherdstown, West Virginia, where he lives, and
arived a the USAMRIID parking lot around seven o'clock. He was driving a beat-up station wagon
with dented doors and body rust and an engine that had begun to sound like an outboard motor. He had
anew pickup truck with a V-8, but he drove the clunker to save money on gas. Geisbert, who was then
thirty-nine years old, grew up around Fort Detrick. His father, William Geisbert, had been the top
building engineer & USAMRIID and had specidized in biohazard containment. Tom became an eectron
microscopist and a space-suit researcher. Gelsbert is an informd, easygoing person, with shaggy, light
brown hair, blue eyes, rather large ears, and an ahletic frame. He likes to hunt and fish. He usudly
wears blue jeans and snakeskin cowboy boots; in cold weather, helll have on a cable-knit swesater.

Geisbert went up adingy garwdl to his office on the second floor of Rid. The office is amdl but
comfortable, and it has one of the few windows in the building, which gives him a view across a rooftop
to the dopes of Catoctin Mountain. He sat a his desk, darting to get his mind ready for the day. He
was thinking about a cup of coffee and maybe a chocolate-covered doughnut when Peter Jahrling barged
in, looking upset, and closed the door. "Where the heck have you been, Tom?'

Geishet hadn't heard anything about the anthrax letter. Jahrling explained and sad that he
wanted Gelsbert to look at the powder usng an eectron microscope, and to do it immediaidy. "You
want to look for anything unusud. 1'm concerned that this powder could be laced with pox. You dso
want to look for Ebolavirus particles. If it's got smdlpox in it, everybody's going to go around saying,
"Hey, it's anthrax," and then ten days later we have a smalpox outbreak in Washington.”

Geishert forgot about his doughnut and coffee. He went downdtairs to some windows that look
in on suite AA3, where John Ezzd| was Hill working with the Daschle letter. Geisbert banged on the
window and got his attention. Speaking through a port in the glass, he asked if he could have a bit of the
powder to look at.

Part 2 - The Dreaming Demon

The Man in Room 151
EARLY 1970



On the last day of December 1969, amean | will cal Peter Los arrived at the airport in Dissddorf,
West Germany, on a flight from Pakistan. He had been ill with hepdtitis in the Civil Hospitd in Karachi
and had been discharged, but he wasn't feding wel. He was broke and had been holed up in a seedy
hotd in a Karachi dum. His brother and father met m at the airport-his father was a supervisor in a
daughterhouse near the amdl city of Meschede, in the mountains of NorthRhine Westphaia, in northern
Germany.

Peter Los was twenty years old, a former apprentice eectrician with no job who had been
journeying in pursuit of dreams that receded before him. He was tal and good-looking-thin now-with a
sguare, chisded face and dark, restless, rather guarded eyes under dark eyelashes. He had short, curly
hair, and he wore faded jeans. He was traveing with a backpack, in which he'd tucked brushes, pencils,
paper, and a set of watercolor paints, and he carried afolding easdl.

Peter Los is dive today in Germany. The details of his character have been forgotten by the
experts, but his case and its aftermath heunt them like the ruins of afire.

Los had been living in a commune in the city of Bochum while he studied to be an dectrician, but
the members of the commune had Folit ideologicaly. Some favored a disciplined approach to commund
living, while others, induding Peter, favored the hippie idedls of the Sixties. In August 1969-the month of
the Woodstock music fesivd - @ght members of the Bochum commune, induding Peter, packed
themsdlves into a Volkswagen bus and set off for Asa on an Orientreise. There were Sx men and two
women on the bus, and they were apparently hoping to find a guru in the monasteries of the Himaayas,
where they could meditate and seek a higher knowledge, and possbly dso find good hashish. They
drove the bus down through Yugodavia to Istanbul, crossed Turkey, and went through Irag and Iran,
camping out under the stars or gaying in the cheapest places. They rattled across Afghanigan on the
world's worst roads, and the VVolkswagen bus made it over the Khyber Pass. They hung out in Pekistan,
but things didn't go aswel as they had hoped, and they didn't connect with a guru. The two women logt
interest in the trip and went back to Germany, and toward December, three men in the group drove the
Volkswvagen into India and down the coast to Goa, to attend a hippie fedivd cdled the Chrismas
Paradise. Peter stayed behind in Karachi, and ended up languishing with hepatitis in the Civil Hospitd.

An eastbound train took Peter and his father and brother out of Dsseldorf, and traveled through
the indugtrid heart of northern Germany, past seas of warehouses and factories made of brown brick. It
isunlikdy that Peter would have had much to say to his father at this point. He would have lit a cigarette
and looked out the window. The train arrived a the Ruhr River, and it followed the course of the river
into the fir-clad mountains of the Sauerland, winding upstream under skies the color of carbon sted, until
it reached Meschede.

Meschede is a cozy place, where people know one another. It nestles in a valey a the
headwaters of the Ruhr, beside a lake. It had been snowing in Meschede, and the hills and mountains
surrounding the city were cloaked in snowy firs. 1t was New Year's Eve. Peter and hisfamily celebrated
the new decade, and he caught up with old friends and rested, recovering from hisillness

The weather was cloudy and dark, but in the second week of January the clouds broke away
from the mountains, and clear ar poured down from the north, bringing dry cold and blue skies. At the
same time, influenza broke out in the town, and many people became sick with coughs and fevers.
Around Friday, January Sth, Peter began to fed strange.

He was tired, achy, restless, and by the end of the day he was running a temperature. Then, on
Saturday, his fever spiked upward, and he was very sck in the nignt. On Sunday morning, his family
cdled an ambulance, and he was taken to the largest hospita in town, the St. Walberga Krankenhaus.
He brought his art supplies and his cigarettes with him.

Dr. Dieter Engte examined Peter. He was recovering from his hepatitis, but perhaps he had
typhoid fever, which is contagious, and which he could have caught in the hospita in Pakistan. They
placed himin the isolation ward, in a private room, Room 151, and they started him on tetracycline.

The St. Wdberga Hospitd was saffed by the Sisters of Mercy, who served as nurses. The
hospital was spare, Imple, neat, and spotlessy clean. Theisolaion ward took up the entire firgt floor of



the south wing, which was a semidetached building, three stories tdl, covered with brown stucco, with a
daircase that ran through the middle. The nuns told Peter to keep his door closed and not to leave his
room for any reason.

He sttled in on that Sunday morning and quickly began to fed better, and his fever dmost went
away. Even so, the nuns forbade him to leave the room, not even to use the bathroom, though it was
directly across the hdl. They made him use a bedpan, and they emptied it for him, and he washed
himsdf at the sink in hisroom. The steam radiator under the window hissed and banged, and it made his
room fed suffy. He wanted a cigarette. He did open one of the room's casement windows just a crack,
got out his cigarettes, and lit one. The nuns were not happy with that, and ordered him to keep his
window closed.

That Sunday, a Benedictine priest named Father Kunibert made rounds through the hospitd,
offering holy communion to the sick. He was an older man, not strong on his legs, and he worked his
way down through the building, so that he wouldn't have to dimb stairs. On the firgt floor at the end of
the corridor, he put his head in Room 151 and asked the patient if he wished to receive communion. The
young man was not interested. The medica report informs us that he "refused communion” and that "the
priest was advised thet his services were not desired.”

When the nuns weren't looking, Peter continued to smoke, with his window open a crack. Cold
ar would pour in, filling the room with a brisk scent of the outdoors mixed with chirps of sparrows.

The tetracycline wasn't working, so the doctors started him on chloramphenicol. He had a sense
of cregping maaise, an anxious feding that things weren't right, that the drugs weren't working on his
typhoid. He was restless, couldn't get comfortable, and he took out his colors and his brushes and began
to pant. When he became tired of that, he sketched with a pencil. There wasn't much to see out his
window-a nurang sister in a white habit hurrying down a walkway, patches of snow, branches of bare
beech trees crisscrossing a sky of cobalt blue.

Monday and Tuesday passed. Every now and then anun would comein and collect his bedpan.

His throat was red, and he had a cough, which was getting worse. The back of his throat developed a

raw feding, and he sketched and painted. At night, he may have suffered from dreadful, hdlucinatory
dreams.

The inflamed area in his throat was no bigger than a postage stamp, but in a biologicd sense it
was hotter than the surface of the sun. Particles of amalpox virus were sreaming out of cozy spotsin the
back of his mouth and were mixing with his sdliva. When he spoke or coughed, microscopic infective
droplets were being released, forming an invishle cloud in the ar around him.  Viruses are the smdlest
forms of life They are parastes that multiply indde the cdls of thar hosts, and they cannot multiply
anywhere else. A virusis not drictly dive, but it is certanly not dead. It is described as a lifeform.
There was a cloud of amplified virus hanging in Room 151, and it was moving through the hospita. On
Wednesday, January 14th, Peter's face and forearms began to turn red.

Stripper
JANUARY 15, 1970

The red areas spread into blotches across Peter Los's face and arms, and within hours the blotches
broke out into seas of tiny pimples. They were sharp feding, not itchy, and by nightfal they covered his
face, ams, hands, and feet. Pimples were risng out of the soles of his feet and on the pams of his hands,
and they were coming up in his scalp and in his mouth, too. During the night, the pimples developed tiny,
bligery heads, and the heads continued to grow larger. They were risng dl over his body, a the same
speed, like a fidd of barley sorouting after ran. They were beginning to hurt dreadfully, and they were
enlaiging into boils. They had a waxy, hard look, and they seemed unripe. His fever soared abruptly
and began to rage. The rubbing of pgiamas on his kin fdt like aroagting fire. He was acutely conscious
and very, very scared. The doctors didn't know what was wrong with him.



By dawn on Thursday, January 15th, his body had become a mass of knob-like blisters. They
were everywhere, dl over, even on his private parts, but they were clustered most thickly on his face and
extremities Thisis known as the centrifugdl rash of smdlpox. It looks as if some force at the center of
the body is driving the rash out toward the face, hands, and feet. The indde of his mouth and ear canas
and snuses had pustulated, and the lining of the rectum may aso have pustulated, as it will do in severe
cases. Yet hismind was clear. When he coughed or tried to move, it fdt as if his skin were pulling off
his body, that it would split or rupture. The blisters were hard and dry, and they didn't lesk. They were
like bal bearings embedded in the skin, with a soft, velvety fed on the surface. Each pustule had a
dimplein the center. They were pressurized with an opalescent pus.

The pustules began to touch one another, and findly they merged into confluent sheets that covered
his body, like a cobblestone street. The skin was torn away from its underlayers across much of his
body, and the pustules on his face combined into a bubbled mass filled with fluid, until the skin of his face
essantidly detached from its underlayers and became a bag surrounding the tissues of his head. His
tongue, gums, and hard palate were studded with pustules, yet his mouth was dry, and he could bardy
swvdlow. The virus had stripped the skin off his body, both ingde and out, and the pain would have
seemed dmost beyond the capacity of human nature to endure.

When the Sisters of Mercy opened the door of his room, a sweet, sckly, doying odor drifted
into the hdlway. It was not like anything the medicd g&ff a the hospitd had ever encountered before. It
was not a amdl of decay, for his skin was sedled. The pus within the skin was throwing off gases that
diffusad out of his body. In those days, it was cdled the foetor of amdlpox. Doctors today cdl it the
odor of a cytokine sorm.

Cytokines are messenger molecules that drift in the bloodstream. Cdlsin the immune sysem use
them to sgnd to one another while the immune system mounts a response to an attack by an invader. In
a cytokine storm, the sgnding goes haywire, and the immune system becomes unbaanced and cracks
up, like a network going down. The cytokine sorm becomes chaotic, and it ends with a collgpse of
blood pressure, a heart attack, or a breathing arrest, dong with a stench coming through the skin, like
something nasty indde a paper bag. No one s certain what happens in the cytokine sorm of smalpox.
Thevirusisgiving off unknown proteins that jam the immune system and trigger the storm, like jamming
radar, which alows the virus to multiply unhindered.

In 1875, Dr. William Oder was the attending physician in the smdlpox wards of the Montred
Generd Hospita. He cdled the agent that caused the sweet amdl of samdlpox a "virus™ which is the
Latin word for poison. In Osier's day, no one knew what a virus was, but Oser knew the amel of this
one. When there were few or no pustules on the skin, he would siff a a patient's wrists and forehead,
and he could smdl the foetor of the virus, and it helped him nall down the diagnosis.

Around midday on Thursday, January 15th, five days after Peter Los had been admitted to the
hospitd, the doctors began to suspect that he had die Pocken-amalpox. Smadlpox causes different
forms of disease in the human body. Peter had classca ordinary smdlpox.

The scientific name for smdlpox is variola, a medievd Latin word that means "blotchy pimples”
The name was given to the disease around A.D. 580 by Bishop Marius of Avenches, in the Vaud region
of Switzerland. The English doctor Gilbertus Anglicus described the basic forms of smdlpox disease in
1240. Thevirusisan exdusvdy human parasite. Smalpox virus can naturdly infect only Homo sapiens.

It comes in two natural subspecies, variola minor and variola mgor. Minor is a weak dran that was
fird identified by doctors in Jamaica in 1863, and is dso cdled dastrim.  While it causes people to
pustulate, for some reason it rardy kills Variola mgor kills around twenty to forty percent of infected
umans who are not immune to it, depending on the circumstances of the outbreak and how virulent, or
hot, the drainis. As a generdity, doctors say that smdlpox kills one out of three people.

Virus particles are dso known as virions. Smdlpox virions are very smdl. About one thousand
of them would span the thickness of a human har. It may be that you can catch smdlpox if you inhde
three to five infectious virions, or particles. No one knows the infectious dose of smdlpox, but experts
beieveit is quite smdl.

Dieter Enge and the other doctors had not considered the idea that Peter Los might have



smdlpox because the young man had no rash for severad days, and he had gotten a vaccination just
before he had left Germany. He had gotten a second vaccination when he was in Turkey, but his
vaccinations had not taken-he had not developed a scar on his arm, which meant that he had not become
immune,

The St. Waberga doctors took a scapd, cut a pusule on his skin, and drained a little of the
opaescent pus onto aswab. They put it in a test tube, and a Sate officd got in a Mercedes and drove
the pus a a hundred and twenty miles an hour dong the autobahn to a laboratory a the state hedth
department in Dsseldorf.

Microscope
JANUARY 16, 1970

Karl Hanz Richter was a smdlpox expert in the Dussddorf office of the state hedth department, a
medicd doctor with a kindly face and a flop of har on one sde. He wore gylish metd-framed
eyeglasses and a gray swester under a jacket, which gave him a comfy but up-todate look. Dr. Richter,
adong with ateam of doctors and technicians, analyzed the pus taken from Peter Loss skin. They put a
litle dried flake of the pus in an dectron microscope-a tubelike indrument, ax feet tal-which could
megnify an image up to twenty-five thousand times. Then they took turns looking into the viewing hood;
they would have to vote on the diagnosis.

Dr. Richter saw a vida of exploded humen skin cdls  Mixed in with the cdlular debris were
thousands of smdl, rounded bodies that looked like beer kegs. Some experts refer to them as bricks.
The view in the microscope seemed vast, for megnified twenty-five thousand times, the flake of pus
would have been an object nearly the Sze of a footbdl fidd, and the little bricks in it lumps the sze of
rasns and there could have been hundreds of thousands of them in the flake. These were virions of a
poxvirus, and the vote was unanimous: this was smalpox.

The pox bricks had a crinkly, knobby surface, rather like a hand grenade-some experts cdl this
feature the mulberry of pox. (A mulbery is a andl fruit, the sze of a thumbnall, which looks like a
blackberry.) There are many species and families of poxviruses, smdlpox is an orthopox, a poxvirus of
animas. Poxviruses are among the largest and most complicated viruses in nature. A pox particle itsdf
ather makes or congsts of around two hundred different kinds of protein, and many of the proteins are
locked together into the particle like a Chinese puzzle Pox scientists are dowly picking apart the
sructure of the mulberry of pox, but so far nobody has figured out the full design. Expertsin pox find the
pox virion mathematicd in its structure and dmost breathtakingly beautiful. At the center of the mulberry
thereisan odd shape that 10oks like a dumbbdl, which scientists cdl the dumbbell core or the dogbone
of pox. Insde the dumbbel, or dogbone, there isadump of DNA, which is the long, twisted, ladderlike
molecule that contains the genome of smdlpox-the complete blueprint and operating software for variola

The steps of the ladder of DNA are the letters of the genetic code. The genome of smdlpox has about
187,000 letters, which is one of the longest genomes of any virus. Smdlpox uses a lat of this code to
defeat the immune system of its human hogt. It has about two hundred genes (which make the viruss two
hundred proteins). By contrast, the AIDS virus, HIV, has only ten genes. In terms of the natura design
of avirus, HIV has a dmple design that works wel. HIV is a bicycde, while smdlpox is a Cadillac
loaded with tail fins and every option in the book.

Poxviruses are one of the few kinds of viruses that are just large enough to be seen in the best
optical microscopes (in which they ook like fine grains of pepper). The infinitesmd paaces of biology
extend far into the unseen. It is hard for the mind to grasp just how amdl is amdl in the microscopic
universe of nature, but one way is to imagine a scae of nature built on the scae of the Woodstock music
fedtiva, which took place in a naturd amphitheater at Max Yasgur's farm in Bethel, New York. It hed
up to ahdf-million people. Seen from low orbit above the earth, the crowd of people a Yasgur's fam
would have looked something like this
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If a cdl from the human body, in its naturd Sze, were placed on this representation of the
Woodstock fedtiva, the cdl would be an object about the sze of a Volkswagen bus parked at the red
fetivd. Bacterid cdls are andler than the cdls of animds. If adngle cdl of E. cdli (the train type of
bacteria that livesin the human gut) were placed on the Woodstock on this page, it would be an object
the sze of a andlish watermelon, perhaps gtting on the grass beside the Volkswagen bus. A spore of
anthrax would be an orange. On that same scadle, a particle of 'smdlpox would be a mulberry. (The
particles of the common cold are the smdlest virus particles found in nature; a cold virus would be a
marijuana seed under the seat of the VVolkswagen bus parked a Woodstock.) Three to five mulberries of
smdlpox floating into the ar out of the Woodstock dot on the page would be invisble to the eye and
senses, yet they could start agloba pandemic of smallpox.

As Dr. Richter pondered the view in the microscope, he was not unprepared for the nationd
emergency it implied. Three years earlier, he had laid out a plan for what would be done if amdlpox
broke out on hiswatch. Now it was hgppening. He lined up an older pox expert, Dr. Josef Posch, and
they were joined by another colleague, Professor Hemut Ippen. They organized a quarantine at the
hospita, they got vaccine ready, and they gathered biohazard equipment, which Richter had previoudy
stockpiled. He dso made a telephone cdl to the offices of the Smalpox Eradication Program at the
World Hedth Organization (WHO) in Geneva, Switzerland, asking for help.

The WHO occupies a building constructed in the nineteen fifties on a hill above Geneva. It is
surrounded by the flags of the world's nations. In 1970, the Smdlpox Eradication Program (SEP) was a
rdively new effort a the WHO-it was inaugurated in 1966. The smdlpox program operated out of a
cluger of tiny cubicles on the gxth floor-the cubicles were exactly four feet wide, but they had a
meagnificent view southward across Lake Geneva toward Mont Blanc. Although the cubicles of the
amdlpox program were tiny and jammed together, the unit had a deserted fed, because a any given time
more than haf of the gaff members were away, deding with smalpox in various parts of the earth.

Dr. Richter ended up taking with an American doctor on the gaff named Paul F. Wehrle, who
spoke alittle German. Dr. Wehrle (his name sounds like whirly) was a tdl, thin, courtly epidemiologist
with brown hair and green eyes who had a habit of wearing a jacket and tie with a white shirt when he
went into the fidd, because he fdt that a well-dressed doctor would ingpire confidence in the midgt of the
ghit terror of a smdlpox outbreak. Wehrle now lives in quiet retirement with his wife in Pasadena. "I
have unfortunately turned eighty,” he remarked to me, "but fortunatey | have dl of my har, most of my
teeth, and at least some of my brain."



1 it oy |
A single smallpox virus particle (virion) from a pustule in human skin. Negative contrast
electron microscopy, magnified about 150,000 times, showing the "mulberry structure of the
proteins on the surface of the particle. The photograph was made in 1966 by Frederick A.
Murphy, who could be described as the Ansel Adams of electron microscopy.

Diagram of a smallpox virus particle showing its surface and internal structure. Its
dumbbell core (the dogbone) is visible; the dumbbell holds thegenome of the virus, which consists
of about 187,000 letters, or nucleotides, of DNA. (Both images courtesy of Frederick A. Murphy,

School of Veterinary Medicine, University of California at Davis.)



When Dr. Richter told him what was going on in Meschede, Dr. Wehrle understood the picture
only too well. The WHO rule was to keep smdlpox patients out of hospitals, because they could spread
the virus dl too easily-hospitas are amplifiers of variola Smdlpox could essentidly sack a hospitd,
infecting doctors and nurses and patients, and from there the virus would continue out into the community
and beyond. The WHO recommended keeping smdlpox patients a home under the care of vaccinated
rddives. Since there was nothing a doctor could do for a patient with smdlpox, it was just as wdl to
keep the patient away from doctors.

Wehrle went down the hdl to a double cubicle that was occupied by a tdl, assertive medicd
doctor named Dondd Aindie Henderson. Everyone cdled Henderson "D.A.," induding his wife and
children. D. A. Henderson was the head of the Smdlpox Eradication Program. He was Sx feet two
inchestdl, with a seamed, rugged, blocky face, thick, straight, brown hair brushed on a sde part, wide
shoulders, bigknuckled hands, and a gravely voice. Wehrle and Henderson discussed dirategy, and
Henderson made some telephone cdls. The young man in the hospital & Meschede could start an
outbreak across Europe. Henderson told Wehrle to go to Germany. Wehrle got a taxi to the airport,
and that afternoon he was on a flight to Dsseldorf. Meanwhile, Henderson made arrangements to have
one hundred thousand doses of amdlpox vaccine shipped from Geneva to Germany immediatdly.

While Paul Wehrle was en route to Meschede, Dr. Richter and the German hedlth authorities got
Peter Los out of the St. Waberga Hospita-fast.  The police closed off the hospitd, and a squad of
attendants dressed in plagtic biohazard suits and with masks over their faces ran ingde the building and
wrapped Los in a plastic biocontainment bag that had breathing holesin it. He lay in agony ingde the
bag. The evac team rushed him out of the building on a gurney and loaded the bag into a biosafety
ambulance, and with sren wailing and lights flashing, it took him thirty miles dong winding roads to the
Mary's Heart Hospita in the smdl town of Wimbern. This hospitd had a newly built isolaion unit thet
was desgned to handle extremdy contagious patients. The Wimbern biocontanment unit was a
one-story building with a fla roof, dtting in the middle of the woods. They placed Los on a slky-smooth
plastic mat designed for burn victims, and he hovered on the edge of death. Condiruction crews began
putting up a chainlink fence around the building.

That same day, Dr. Richter and Dr. Posch organized vaccinations for everyone at St. Walberga,
patients and daff dike. They were given a specid German vaccine that was scraped into their upper
ams with a metd device cdled a rotary lancet, and then the doctors and their colleagues conducted
interviews, trying to find out who had come into contact with Peter Los.  Anyone who had seen Loss
face was assumed to have breathed smdlpox particles. Twenty-two people were taken to the Wimbern
hospitd and put into quarantine. Everyone who had been in the south wing of St. Walberga but had not



seen Loss face was placed under quarantine ingde the hospital, and they were ordered to reman there
for eighteen days. Folding cots were brought’in and set up in the bathrooms, where the medicd dtaff
dept. There wasn't enough room to hold everyone, so the authorities took over a nearby youth hostel
and severd smdl hotels in the mountains and put people there, too. After a hospitad worker escaped
from quarantine and went home to his family, the authorities boarded up the doors of St. Waberga and
nailed them shut, and stationed a police cordon around the hospitdl.

Paul Wehrle arrived in Meschede on the evening of January 16th, having traveled by train from
Dussedorf. Hewas met a the station by Richter and Posch. (Richter did the driving, snce Posch had
log an arm in the Second World War.) They took Wehrle to a hotdl, and they stayed up most of the
night, planning a quarantine and vaccinaion campagn. The Germans wanted to vaccinae people with
the specid German vaccine, but Wehrle did not trust it. It was a killed vaccine that the German
government had been usng for many years, but the WHO doctors believed it didnt give people much
immunity. "The German vaccine had one smdl problem. It didn't work,” Wehrle dams. "It was as
close to worthless as a vaccine can be, only | couldn't say that to the Germans and live, because they
tended to be a bit protective of ther vaccine" He liked and respected the German experts and didn't
want to offend them, but he gently urged them to give everyone at the hospitd a second vaccination with
the WHO vaccine. It couldn't hurt to have two vaccinations and might help, he said, and they agreed.
He ds0 persuaded them to use the WHO vaccine for the larger vaccination in Meschede.

The WHO maintained a stockpile of millions of doses of smdlpox vaccine in freezers in a building
in downtown Genevathey cdled the Gare Frigorifique-the Refrigeration Station. Much of the vaccine in
the freezers had been donated to the Smdlpox Eradication Program by the Soviet Union. The traditiond
vaccine for smdlpox isalive virus cdled vaccinia, which is a poxvirus thet is dosdy related to smalpox.
Live vaccinia infects people, but it does not make most people very sick, though some have bad
reactions to it, and atiny fraction of them can become extremdy sick and can die.

A daff member from the Gare Frigorifique drove a couple of cardboard boxes full of glass
ampules of the Russan vaccine to the Geneva airport-one hundred thousand doses took up dmost no
space. The vaccine did not need to be kept frozen, because after it was thawed it would remain potent
for weeks. Thousands of smallpox-vaccination needles were adso shipped to Germany. They were a
specid type of forked needle cdlled a bifurcated needle, which has twin prongs.

Asquickly as possible, the German hedlth authorities organized a mass vaccination for smalpox
dl around the Meschede area.  This was known as a ring-vaccination containment.  The amdlpox
doctors intended to encircle Peter Los and his contacts with a firewal of immunized people, so that the
tiny blaze of variola at the center would not find any more human tinder and would not roar to lifein its
host species.

Meschede came to a hdt. People Ieft their jobs and homes, and lined up a schools to be
vaccinated, bringing ther children with them. A fear of pox - a Pocken-angst - spread across Germany
fagter than the virus. People who drove in cars with license plates from Meschede found that gas stations
wouldnt serve them, nor would restaurants. Meschede had become a city of pox.

Nurses and doctors gave out the vaccine. A person who was working as a vaccinator would
gand by the line of people, holding a glass ampule of the vaccine and a andl plagtic holder full of
bifurcated needles. The vaccinator would break the neck of the ampule and shake a needle out of the
holder. She would dip the needle into the vaccine and then jab it into a person's upper am about fifteen
times, making bloody pricks. Y ou could have blood running down your arm if the vaccination was done
correctly, for the bifurcated needle had to break the skin thoroughly. Each glass ampule was good for a
leadt twenty vaccinations. As people passed in the line, a vaccinator could do huneds of vaccinations in
an hour. Each needle was put into a container after it had been used on one person. At the end of the
day, dl the flees were boiled and gerilized to be used again the next day. Each successfully vaccinated
person became infected with vaccinia They developed a Sngle pustule on the upper am at the sSte of
the vacation. The pustule was an ugly blister that lesked pus, and oozed and crusted, and many people
fdt woozy and a little feverish for a couple of days afterward, for vaccinia was replicating in ther kin,
and it is not a very nice virus. Meanwhile, thelr immune syslems went into states of screaming darm.



Vacciniaand smdlpox are so much dike that our immune systems have trouble tdling them apart. Within
days, a vaccinated person's resstance to smdlpox begins to rise. Today, many adults over age thirty
have a scar on their upper arm, which is the pockmark left by the pustule of a smdlpox vaccination that
they received in childhood, and some adults can remember how much the pustule hurt.  Unfortunately,
the immune system’s "memory" of the vacciniainfection fades, and the vaccination begins to wear off after
about five years. Today, dmost everyone who was vaccinated againg smdlpox in childhood has logt
much or dl of their immunity to it.

The treditiond smdlpox vaccine is thought to offer protective power up to four days after a
person has inhded the virus. Itislike the abies vaccine if you are bitten by a mad dog, you can get the
rabies vaccine, and youll probably be okay. Smilarly, if someone near you is amdlpox and you can get
the vaccine right away, youll have a better chance of escaping infection, or if you do catch smallpox,
youll have a better chance of survival. But the vaccine is usdess if given more than four to five days
after exposure to the virus, because by then the viruswill have amplified itsdf in the body past the point a
which the immune system can kick in fast enough to stop it. The doctors had started vaccinging people
a St. Waberga Hospita five and 9x days after Peter Los had been admitted. They were dosing the
barn door judt after the horse had gone.

The incubation period of smdlpox virusis eeven to fourteen days, and it hardly varies much from
person to person. Variola operates on a grict timetable as it amplifies itsdf indgde a human being.

The Student Nurse
JANUARY 22, 1970

Eleven days after Peter Los arived a St. Waberga Hospital, a young woman who had been
degping on a cot in one of the bathrooms woke up with a backache. She was a nurang student,
seventeen years old, and | will cdl her Barbara Birke. She was amdl, dender, and dark haired, with pale
skin and delicate features. She was a quiet person whom nobody knew much about, for she had been
working at the hospitd for only two weeks, and had been living in the nurang school dormitory while she
received her traning. The previous year, Barbara had been a kitchen helper in a Catholic hospita in
Duisburg, where she had converted to the Catholic faith (her family was Protestant), and she had set her
sghts on becoming a nurse.  She had spent Chrismas with her family and had told her parents that she
intended to become a nun, but she wanted to finish nurang school before she made up her mind.  The
Sigters of Mercy had reserved a place for her in the cloigter.

Barbara Birke had never seen Lossface. She dways worked on the third floor of the hospitd,
and she had been tending to a sck ederly man in Room 352, near the head of the gairwell that went
down through the middle of the building. She had received both the German vaccine and the WHO
vaccine afew days earlier.

Birke told the doctors that she wasn't feding well, and they saw that she had adight temperature.

They immediately gave her an intravenous dose of blood serum taken from a person who was immune
to smdlpox. Smdlpox-immune serum is blood without red blood cdlls - a golden liquid-and it is full of
antibodies that fight the virus. They put Birke indde a plagtic bag, and she lay in the bag while an
ambulance carried her on the winding road to Wimbern and through the fence to the isolation unit.

Barbara Birke developed a worried, anxious look, while a reddening flush began to spread
across her face, shoulders, and arms, and on her legs. Her fever went up, and her backache grew
worse. Her skin remained smooth, and no pustules appeared, dthough the reddening deepened in color.

When the doctors pressed ther fingers on her skin, turned white under the pressure, but when they
released their fingertips the blood came rushing back in a moment, filling under the skin.  The doctors
recognized thissgn, and it was very bad.

| don't know how much the doctors told Birke of what they understood was coming. The red
flush across her face degpened urtil she looked asif she had a bad sunburn, and then it began to spread
downward toward her torso. It was acentrifugd rash that had begun on the extremities. She devel oped



afew smooth, scattered, red spots the Sze of freckles across her face and ams. More red spots began
to appear closer to her middle, following the movement of the cregping flush. She was forbidden to have
any vigtors, and there were no telephones at Wimbern that the patients could use. She couldn't speak
with her family.

The red spots began to enlarge, and there were more and more of them. They began to join
together, like raindrops fdling on a dry sdedk, gradudly darkening the pavement: she was darting to
flood with hemorrhages beneath the skin.

Her back hurt, but the change in her skin was painless, and she prayed and tried to reman
optimigic. Her skin was growing darker and soft and alittle puffy. It was dightly wrinkled, like the skin
of an told person.

The red spots merged and flooded together, until much of her skin ned deep red, and her face
turned purplish black. The skin became bbery and slky smooth to the touch, with a velvety, corrugated
look, which is referred to as crepe-rubber skin. The whites of her eyes developed red spots, and her
face swelled up as it darkened, and blood began to drip from her nose. It was smdlpox blood, thick and
dark. The nurang nuns, who were wearing masks and latex gloves, dabbed gently at her nose with
paper wipes and helped her pray. Smdlpox virus interacts with the victims immune systems in different
ways, and o it triggers different forms of disease in the human body. There is a mild type of smdlpox
cdled avaioloid rash. Thereisdasscd ordinary smdlpox, which comesin two basic forms the discrete
type and the confluent type. In discrete ordinary smalpox, the pustules stand out on the skin as separate
bligters, and the patient has a better chance of surviva. In confluent-type ordinary smalpox, which Los
had, the blisters merge into sheets, and it is typicdly faid. Fndly, there is hemorrhagic smdlpox, in
which bleeding occurs in the skin.  Hemorrhagic smalpox is virtudly one hundred percent fatd. The
mogt extreme typeisflat hemorrhagic smalpox, in which the skin does not blister but remains smooth. It
darkens until it can look charred, and it can dip off the body in sheets. Doctors in the old days used to
cdl it black pox. Hemorrhagic smalpox seems to occur in about three to twenty-five percent of the fata
cases, depending on how hot or virulent the strain of smdlpox is For some reason black pox is more
common in teenagers.

Therims of Barbara Birke's eydids became wet with blood, while the whites of her eyes turned
ruby red and swelled out in rings around the corneas. Dr. William Oder, in a study of black-pox cases a
the Montread Generd Hospitd that he saw in 1875, noted that "the corneas appear sunk in dark red pits,
gving to the patient a frightful appearance.” The blood in the eyes of a amdlpox patient deteriorates over
time, and if the patient lives long enough the whites of the eyes will turn solid black.

With flat hemorrhagic smdlpox, the immune system goes into shock and cannot produce pus,
while the virus amplifies with incredible speed and appears to sweep through the mgor organs of the
body. Barbara Birke went into a condition known as disseminated intravascular coagulation (DIC), in
which the blood begins to clot insde amdl vessels that lesk blood at the sametime. As the girl went into
DIC, the membranes ingde her mouth disntegrated. The nurses likdly tried to get her to rinse the blood
out of her mouth with sips of water.

In hemorrhagic smdlpox, there is usudly heavy bleeding from the rectum and vagina.  In his
sudy, Oder reported that "haemorrhage from the urinary passages occurred in a large proportion of the
cases, and was often profuse, the blood coagulating in the chamber pot.” Yet there was rarely blood in
the vomit, and somewhat to his surprise Oder noticed that some victims of hemorrhagic smdlpox kept
their appetites, and they continued to eat up to the last day of life He autopsied a number of victims of
flat hemorrhagic smdlpox and found that, in some cases, the linings of the ssomach and the upper intestine
were speckled with blood blisters the Sze of beans, but the blisters did not rupture.

At the biocontainment unit a Wimbern, the victim's deterioration occurred behind the chain-link
fence, in aroom out of sght. Dr. Paul Wehrle may have visted her (he thinks not), but there was nothing
he could have said to her that would have hel ped, and nothing any doctor could do for her. He had seen
hundreds of people dying of hemorrhagic smdlpox, and he no longer fdt there was any medicd
disinction among types and subtypes of the bloody form, that it was dl an atempt by doctors to impose
a scheme of order on something that was just a mess. By the time | spoke with him, the cases had



flowed together inhismind, and he fet there was an inexorable sameness in the patients as the bleeding
and shock came on. "It was perfectly horrifying,” he said.

Barbara Birke remained dert and conscious nearly up to the end, which came four days after the
fird Sgns of rash appeared on her body. For some reason, vaiola leaves its vidims in a state of
wakefulness. They see and fed everything that's happening. In the find twenty-four hours, people with
hemorrhagic smalpox will develop a pattern of shdlow, dmaost imperceptible breaths, followed by a
deep intake and exhdation, then more shdlow breaths. This is known as Cheyne-Stokes breathing, and
it can indicate bleeding in the brain. She prayed, and the nuns stayed with her. The Benedictine priest,
Father Kunibert, who had offered communion to Peter Los, ended up a Wimbern himsdf with a mild
case of smdlpox. He may have given Birke her ladt rites. As the end approaches, the smdlpox vicim
can reman conscious, in a 'kind of frozen awareness-"a peculiar state of apprehenson and mentd
dertness tha were said to be unlike the manifestations of any other disease,” in the words of the Big Red
Book. Asthe cytokine storm devolves into chaos, the breething may end with a Sgh. The exact cause
of death infatd smdlpox is unknown to science.

People who are coming down with smallpox often exhibit aworried look, known as the "anxious
face of amdlpox.” A five-year-old gifl named Riditsa Ligpsis, who came from a Greek family living in
Meschede, got aworried look and broke with severe pugtulaion in the Wimbern isolation unit. She had
been in a room at St. Waberga diagondly across the hdl from Peter Los, suffering from meningitis
though she had never seen Loss face. Riditsa spent eght weeks recovering from smdlpox in the
Wimbern unit, sobbing every day for her parents, who were forbidden to see her. The little girl shared
her room with Magdaena Gelse, a nurang student who had worked on the second floor and had never
seen Los but had broken with severe ordinary smdlpox. On the day after Barbara Birke died,
Magddena Geise lost her memory completely and blanked out for three weeks. Findly, as her scabs fdl
off and her mind returned, she did her best to comfort the scared little girl who was crying in the bed on
the other sde of the room. She did dl she could for Riditsa Ligpss. Magdaena was in Wimbern for
twelve weeks, longer than anyone dse, and when she emerged she had gone bad, and her face, scap,
and body were a horrendous mass of smdlpox scars. She returned to work as a student nurse in the
hospita, and wore awig, but the patients were frightened by her appearance, and the doctors findly had
to take her off the ward. A year later, Magddena Geise's har began to grow back, but it would take her
ten years to get over her fedings of embarrassment about her appearance. Her rdigious faith helped her.

Eventudly, she married, had children and grandchildren, and found deep happiness and fulfillment. Her
appearance today isthat of a norma middle-aged woman with no disfigurement. Riditsa Ligpds grew up
and had children, and today the two women are friends.

Barbara Birke had had a friend at the hospital, another nurang student, Sabina Kunze, a tal,
angular young woman with blond hair. Birke's degath Ieft an opening in the cloister, and Kunze decided to
take her friend's place, and she made the vows and devoted her life to the work that she felt her friend
would have accomplished had she lived. In the Stories of Riditsa, Magdalena, and Sabina, we see that
the human pirit is tougher than variola

Mogt of the people who broke with smalpox were patients and saff from the second and third
floors of St. Walberga, and dmost none of them had seen Peter Loss face. Doctors Richter and Posch,
adong with Wehrle, traced the spread of the virus and concluded that seventeen of the victims caught the
virus directly from Los. Two other victims caught it from people who had caught it from Los. One of the
people who caught it from him was a nun in a room in the cloistered corridor on the third floor. She
survived, but another nun who was put in her room afterward came down with smadlpox, went confluent,
and died.

A man named Fritz Funke had arrived at the hospital one day to vist his sck mother-in-law, who
wasin theisolaion ward a the same time Los was there. Funke waited a few minutes in a lobby, then
put his head up to a door that was propped open a crack. The door opened onto the isolaion corridor.
Funke pleaded through the crack with a doctor to let him in, but the doctor forbade it. During the
minute or so that Fritz Funke had held his face up to the door, he inhded a few particles of variola He



hed been vaccinated as an adult, in 1946, but hisimmunity had worn off, and two weeks later Funke was
rushed to Wimbern indde a plagic bag. He survived a wicked case of smdlpox. Today, the
biocemergency planners know Fitz Funke as the Vistor, and they wonder about his case and see it as a
digurbing example of variolas ability to spread eesly through the ar out of a hospitd to a vaccinated
vigtor who barely poked his head into a ward. In the end, there were nineteen cases of variola after
Loss, and there were four desths.

Peter Los entered the stage of crugt, in which the pustules begin to lose their pressure. They can
rupture and leak, and they begin to develop into brown scabs that cover the body. During this phase, the
bed linens of the vicim become drenched with pus and extremdy offensve. This was the mogt
dangerous phase of the illness for death often happens at the beginning of the crudt, just as the patient
seems to be turning the corner. But Los pulled through, and eventudly they set a date for his release. A
German tdlevison show caled Tage found out about it and made plans to interview him, but he had no
interest in being seen by millions Two days before he was due to be discharged, he ether dimbed the
fence or someone let him out, and he went home to his family. Eventudly, he left Meschede, moved to
West Berlin, and took various odd jobs there. It is said he went to Spain and lived on a houseboat for a
time.

One cold, dry day in April 1970, three months after Peter Los had been admitted to the hospitd,
an expert in agrosols from West Berlin arrived at St. Walberga, bringing with him a machine for making
smoke. Doctors Wehrle, Posch, and Richter wanted to find out exactly how the virus had traveled
through the hospitd. The smoke man placed his machine in the middle of Los's old room and loaded it
with a can of black soot. The doctors raised the window a couple of inches, in a re-creation of what Los
had done when he disobeyed the nuns. They dso left the door to the lobby propped open a crack, as it
hed been during the outbreak, when Fritz Funke had put his face up to it and come away infected with
smdlpox.

The smoke man switched on his machine, there was a whining sound, and a cloud of black
smoke poured out of anozzle and headed for Los's door and billowed down the hdlway of the isolation
ward. Paul Wehrle ran dong withit. The smoke went through the cracked-open door and poured into
the lobby, and from there it boiled up the gairs to the second floor and then went to the third floor. Asit
came out of the sairwell it drifted dong the upper hdlways It got through the closed doors of the
cloigtered hdlway on the third floor, and it sprinkled a number of sick nunswith black dust.

"The patients got more of a treatment than they'd bargained on when they went to the hospitd,”
Wehrle said to me. "They were individudly sooted with high-grade soot.”

The soot had an energizing effect on the Sisters of Mercy-like arock thrown into a hornet's nest.
They began running up and down the dairs, crying out, "Stoppt diesen Idioten aus Berlin! Schaltet
seine Maschine ab!"-- "Stop thisidiot from Berlinl Turn the machine off!"

The smoke man ignored them.

Meanwhile, Richter and Posch had gone outdoors and were standing on the lavn. Wehrle heard
them shouting, and he opened awindow and looked out.

The smoke was seeping outdoors under the raised casement window and flowing in a thin,
fanlike sheet up the walls of the hospita. Wehrle ran around and began opening the upper windows just
acrack. To his amazement, the smoke came into the upper rooms from outsde, having crept up the
wadls. Someone had contracted smalpox in each of those upper rooms. "It was quite a demondration
of physics, and it told us how the people had become infected,” Wehrle recaled.

The smoke man was not a dl surprised. He hardly raised an eyebrow. This is exactly what
smoke does, he explained to the smdlpox doctors. When there's a fire ingde a building, naturdly the
smoke goes dl through the building, and in cold wesether it dimbs the outside wdls. Smadlpox particles
are the same dze as smoke particles, and they behave exactly like smoke. A biologicd wildfire had
occurred in Los's room, and the vird smoke had gotten into the upper floors of the hospitd.

Today, the people who plan for a smdlpox emergency can't get the image of the Meschede
hospitd out of ther minds. It is a lesson in the way smdlpox particles have a propensty to drift long



distances, and in how a victim of the virus can escape notice for days in a hospitd. Peole who are
coming down with smdlpox have days of early illness when the virus is leking into the ar from thar
mouths but they haven't begun to develop arash on their skin. A doctor would never suspect that such a
patient had smalpox, because it looks like flu. The virus had balooned in Meschede, going out of one
man's mouth and into the bodies of many who had never seen him, most of whom had no idea of his
exisience until after they had become infected. Dr. Karl Heinz Richter and his colleagues had performed
aremarkable feat of biodefense. They were wel prepared, they were ready to move in an indant, they
hed huge respect for the virus, and they had the full force of the WHO's Smallpox Eradication Program
behind them. Even 0, twenty percent of the people insde the south wing of the St. Waberga Hospitd
contracted smdlpox. Eighty percent of them were on floors above Los's floor, and with the exception of
Father Kunibert, not onef them had provably seen Loss face.

When epidemiologigs sudy the spread of infectious diseases, they work with mathematicd
modds. A key inany of these modesis the average number of new people who catch the disease from
eech infected person. This number istechnicdly caled R-zero but more Smply is called the multiplier of
the disease. The multiplier helps to show how fast the disease will spread. Most experts beieve that the
multiplier of smdlpox in the modern world-a world of shopping mals, urban centers, busy internationd
arports, tourigm, dities and nations with highly mobile populations, and above dl nearly no immunity to
amdlpox - would be somewhere between three and twenty. That is, each person infected with smdlpox
might give it to between three and twenty more people. Experts disagree about this Some fed that
amdlpox is hardly contagious. Others believe it would spread shockingly fast. The fact is, nobody
knows what the multiplier of smallpox would be today, and there is only one way to find out. If it has a
multiplier of something between five and twenty, it will likdy spread explosively, because five or fifteen or
twenty multiplied by itsdf every two weeks or so can get the world to millions of smalpox cases in a few
months, absent effective control. 1t has taken the world twenty years to reach roughly fifty million cases
of AIDS. Variola could reach that point in ten or twenty weeks. The outbreak grows not in a draight
line but in an exponentid rise, expanding a afaster and faster rate. It begins as a flicker of something in
the straw in a barn full of hay, easy to put out with a glass of water if it's noticed right then. But it quickly
gives way to branching chains of explosve transmisson of a lethd virus in a virgin population of
nonimmune hosts. Itisabiologicd chain reaction.

Peter Los gave vaiola to seventeen people. Thus the initid multiplier of the disease was
seventeen. Then the multiplier dropped draméticaly under the effect of vaccinations and quarantine, and
went quickly to zero. The chain reaction stopped. The humean population was like a nuclear reactor, and
the vaccine was a set of emergency control rods that were in place and ready to go, and were dammed
into the reactor as fagt as possible by doctors who knew exactly whet they were doing.

"The main lesson of Meschede," Paul Wehrle sad to me, "is that you have to be sure of the
vaccine you are using."

During the scabbing phase, the survivors of the Meschede outbreak shed many smdl dark discs
of dried brown skin. The scabs peppered ther bedsheets and dothing, and were found scattered on the
ground where they had walked. The scabs were the lifeboats of variola. The virus particles were nested
in a protective web of clotted blood-the scabs were surviva capsules raining from the bodies of now
recovering and immune people. The virus could wait patiently for some timein adry scab, in the hope of
finding another nonimmune hog, if hope is a word that can be applied to a virus. Variola encountered
wadls of resstant humanity extending dl around it, and the ring of containment held a the headwaters and
mountains of the Ruhr - variola disappeared from tha place on the earth, and has not been seen there
since.



Part Three - ToBholaldand

Somewhere between ten thousand and three thousand years ago, smallpox jumped from an
unknown animal into a person and began to spread. It was an emerging virus that made a trans-species
jump into people from ahost in nature. Viruses have many means of surviva, and one of the most
important isaviruss ability to change natural hosts. Species become extinct; viruses move on.

Thereis something impressive about the trans-species jump of avirus. The event seems random
yet full of purpose, like an unfurling of wings or aflash of stripesasapredator makesarush. A virus
exigsin countless strains, or quasi-species, that are changing adl thetime yet are table asawhole;
together, they make aspecies. The quasi-species of avirus are like the surface of aflowing rapids,
buffeted and shaped by the forces of natura sdection. Theform of the virusis stable, even while the
edges and surface of theriver are ever in motion and shifting alittle, and the river of the virusaways
seeksnew outlets. If aparticular strain of avirusthat livesin an anima managesto invade aperson, it
may be ableto replicate there, and it may get to someone else. If it keeps moving, theresultisan
unbroken chain of human-to-human transmisson. The virus has opened anew channel to immortdity.
Thisiswhat HIV did about fifty yearsago in central or west Africa, when two different types of HIV
seem to have jJumped out of sooty mangabey monkeys and chimpanzees, and began spreading in people.
Very often, when avirusjumps species, it is particularly letha initsnew host.

There are many poxvirusesin nature, and they infect speciesthat gather in swvarms and herds,
circulating among them like pickpockets a afair. Therearetwo principa kinds of poxviruses. the poxes
of vertebrates and the poxes of insects. Pox hunters have so far discovered mousepox, monkeypox,
skunkpox, pigpox, goatpox, camel pox, cowpox, pseudo-cowpox, buffalopox, gerbilpox, severa
deerpoxes, chamoigpox, a couple of seapoxes, turkeypox, canarypox, pigeonpox, starlingpox,
peacockpox, sparrowpox, juncopox, mynahpox, quailpox, parrotpox, and toadpox. There's mongolian
horsepox, apox called Y abamonkey tumor, and apox caled orf. There's dolphinpox, penguinpox, two
kangaroopoxes, raccoonpox, and quokkapox. (The quokkaisan Australian wallaby.) Snakescatch
snakepox, spectacled caimans suffer from spectacled caimanpox, and crocodiles get crocpox.
"Generdly speaking, when crocodiles get crocpox, you see these bumps on them. | don't think it's
particularly nasty for acroc,” apoxvirus expert named Richard Moyer saidto me. "My guessisthat fish
get poxes, but nobody's looked much for fish with pox,” Moyer said.

Insects are tortured by poxviruses. There are three groups of insect poxviruses. the beetlepoxes,
the butterflypoxes (which include the mothpoxes), and the poxes of flies, including the mosquitopoxes.
Any attempt to get to the bottom of the insect poxeswould be like trying to enumerate the nine billion
names of God.

Insects don't have skin-they have exoskeletons-and so they can't pustulate. Instead, poxviruses
driveinsectsmad. A caterpillar that has caught apox becomes nervous. It staggers around in circleson
aledf, agitated and losing its balance, and it can't ssem to find itsway. (Thismay be a caterpillar's
version of "the anxious face of smallpox.”) The caterpillar's development isinterrupted, and the caterpillar
keeps on growing bigger, until itistwice norma sze. Thevirusismaking itshost larger-anice way for a
virusto amplify itsdlf. Eventudly theinsect istransformed and destroyed, ending up asa swollen bag
filled with asoup of insect guts and tiny crystaline nuggetsthat look like Wifflebdls. Thissoupis
technically known asavirusmdt. Each opening of each Wiffle bal in the melt ends up containing a
particle of insect pox. Theinsect pox virions areinsarted into the Wiffle balls and protrude from them
like the knobs on amine.

The caterpillar dies clinging to aleaf, and splits open, and out pours aspreading virusmelt. The
guts decay and are gone, leaving behind the Wiffle balls, which can persist for yearsin the environment.
Oneday, acaterpillar comes dong and eatsthe vird equivdent of aland mine, and meltsdown, and so it
goesfor hundreds of millions of yearsin the happy life of an insect pox.

No fossils of viruses have ever been found in rocks, so the origin of virusesis shrouded in



mystery. Virusesare presumably very ancient, and may be smilar to the earliest forms of life that
appeared on the earth more than three and ahaf billion yearsago. Theinsect poxes may have arisenin
early Devonian times, long before the age of dinosaurs, when the seas teemed with sharks and armored
fish, and the earth was covered with mosses and smdll plants, and there were il no trees, and the first
insects were evolving. Some expertsfed that the poxes of vertebrates could be the descendants of
insect poxes. Smallpox, too, looks like the knobs on the Wiffle ball, though without the ball. Perhaps
there was atrans-gpecies jump of an insect pox into anewt some three hundred and fifty million years
ago. Perhapstheknobsfdl off the Wiffle ball when the pox got into the newt, and we areliving with the
consequences today.

At least two known midgepoxes torment midges. Grasshoppers are known to suffer from at
least Six different grasshopperpoxes. If aplague of African locusts breaks out with locustpox, the plague
ishit with aplague, and isin deep trouble. Poxviruses keep herds and swarms of living thingsin check,
preventing them from growing too large and overwheming their habitats. Viruses are an essentid part of
nature. If al the viruses on the planet were to disappear, agloba catastrophe would ensue, and the
natural ecosystems of the earth would collgpse in a spectacular crash under burgeoning popul ations of
insects. Viruses are nature's crowd control, and a poxvirus can thin acrowd in ahurry. For most of
human higtory, the human species consisted of small, scattered groups of hunter-gatherers. The human
species did not collect in crowds, and so it was dmost beneath the notice of a pox.

With the growth of agriculture, the human population of the earth swelled and became more
tightly packed. Villages grew into towns, and towns grew into cities, and people began to livein crowds
inriver valeyswherethe land wasfertile. At that point, the human species became an accident with a
poxvirus waiting to happen.

Epidemiol ogists have done some mathematics on the spread of smallpox, and they've found that
the virus needs a popul ation of around two hundred thousand people living within fourteen days of travel
from one another or the virus can't keep itslife cycle going, and it diesout. Those conditions did not
occur until the appearance of settled agricultura areas and cities, about seven thousand years ago.
Smallpox could be described asthefirst urban virus.

The viruss genes suggest that it was once arodent virus. Smallpox might once havelivedina
rodent that multiplied in storage bins of grain. Perhaps, perhaps not. Smallpox might be aformer pox of
mice, or it might be aratpox that moved on. Maybe, maybe not. Thereis, however, astrong suspicion
that smalpox made its trans-gpeciesjump into humansin one of the early agriculturd river
valleys-perhapsin the valey of the Nile, or dong the Tigris and Euphratesin Mesopotamia, or in the
Indus River valey, or possibly dong theriversin China. By 400 B.C., the population of Chinahad
grown to twenty-five million people, which was probably the largest and densest collection of people at
that time, and they were crowded aong the Y elow River and the Y angtze. Down by theriver
somewhere, the pox found its human lover.

The mummy of the Pharaoh Ramses'V, who died suddenly asayoung manin 1157 B.C., lies
insgde aglass casein the Caro Museum. Hisbody is speckled with yellow blisters on hisface, forearms,
and scrotum. 1t looks like acentrifuga rash. Pox expertswould very much like to look at the soles of
the pharaoh's feet and the palms of his hands, to seeif there are any blisters on them, for that would be a
sharp diagnostic sign of smallpox. But the pharaoh's feet are wrapped in cloth, and his hands are crossed
over his chest, pams downward, and the authorities at the Cairo Museum will not alow anyone to move
them. Pox expertswould aso liketo clip out abit of the pharaoh's skin and test it for the DNA of
smallpox virus, but so far that has not been alowed either.

Another possihility for the point of contact between humans and variolais Southeast Asiaaround
1000 B.C. Crowded city-states were developing there. Or the origina host of smallpox may have been
an African squirrd that lived in acrescent of green foreststhat are thought to have once existed along the
southern reaches of the Nile River. The climate dried out, the forests disappeared or were cut down by
people, the country turned into grasdands, and the squirrel became extinct. Variolamoved on.

It ispossible that variola caused the plague of Athensin 430 B.C., which killed Pericles and dedlt
the city adevastating blow during the opening years of the Peloponnesian War with Sparta. Variolamay



have caused the Antonine Plague in Rome, which seemsto have been carried home by Roman legions
who fought in Syriain A.D. 164. Certainly smalpox rooted itsdf early in peopleliving in theriver vdleys
of China. The Chinese worshiped a goddess of smallpox named T'ou Shen Niang-Niang, who could
curethe disease. There was another goddess, Pan-chen, to whom people prayed if avictim's skin began
to darken with black pox. In A.D. 340, the great Chinese medical doctor Ko Hung gave an exact
description of smalpox. He believed that the disease had first come to China"from the west," about
three hundred years before hislifetime.

Variolamay have caused adecline in the human population of Italy during the later years of the
Roman empire, making the empire more vulnerable to collgpse under barbarian atacks. (The population
of Itdy in late Roman times may aso have been gutted by mdaria, or perhaps by adouble whammy of
malariaplus smallpox.) Varioladwelled aong the Ganges River in Indiafor at |east the past two thousand
years. The Hindu religion has agoddess of smallpox, named Shitdla Ma, and there are templesin her
honor dl over India (Mameansthe samein Hindi asit doesin English -"mother.”) Itishardto say
whether ShitalaMais agood goddess or a bad one, but you certainly do not want to make her mad. In
ancient Japan, smallpox arrived once in awhile from Chinaand Korea, but the virus couldn't start achain
of transmission there because the population wastoo thin. Eventually, around A.D. 1000, the population
in Japan reached four and ahaf million, and apparently two hundred thousand people began to live
within about two weeks travel from one another; smalpox cameto live with them, and they cameto
think of smalpox asademon. In A.D. 910, the Persian physician al-Razi (Rhazes) saw alot of smallpox
when hewasthe medica director of the Baghdad hospital. Ancient sub-Saharan Africahad ardatively
scattered human population and remained largely free of smallpox, except for occasiond outbreaks along
the coasts, triggered by the comings and goings of traders and davers. The more concentrated the
human population, the more likely it wasto be thinned regularly by variola

In 1520, Captain Panfilo de Narvéez landed on the east coast of what is now Mexico, near Vera
Cruz. Hisplanwasto investigate the Aztec empire, which was centered in great and powerful inland
cities

One of the members of Captain Narvaez'slanding party was an African dave who was sick with
smdlpox. Variolahatched from tiny spotsin the man's mouth and amplified itsdlf into abiologica
shockwave that ran from the seacoast back into the Aztec empire, ultimately killing roughly haf of the
human population of Mexico. Thewave of death hat came out of lessthan a square inch of membranein
the mouth of Captain Narvaez's man went through Central America, and it boomed a ong the spine of the
Andes, where it gobsmacked the Incaempire. By the time the Spanish conquerors entered Peru,
smallpox had softened the place up, and had killed so many people that the armies of the Incas had
trouble putting up effective resstance. Smalpox had reduced the population of the Western Hemisphere
while showing itsdlf to be the most powerful de facto biologica weapon the world has yet seen. Meades
was aso lethd in Native American populations, and it worked alongside variolain the Americas.)) During
the French and Indian War, when Chief Pontiac of the Ottawa tribes was leading asiege against the
British a Fort Detroit in 1763, Sir Jeffrey Amherst, the head of the British forces, wrote aletter to one of
hisfield officers, Colonel Henry Bouquet: "Could it not be contrived to send smalpox among these
disaffected tribes of Indians?' Amherst asked. "We must on this occaion use every stratagem in our
power to reduce them.”

Colond Bouquet got theidea of the stratagem quite well, and hisreply wasto the point: "1 will try
to inocul ate the [buggers] with some blankets that may fal into their hands." Not long afterward, one
Captain Ecuyer, aBritish soldier, wrote in hisjournd: "Out of our regard for [two vigting chiefs] we gave
them two blankets and a handkerchief out of the smallpox hospital. | hopeit will have the desired effect.”
It did, and smallpox subsequently burned through the human population of the Ohio River valey, killing
considerable numbers of Native Americans. Thiswas strategic biologica warfare, and it worked well, at
least from the English point of view.

Vison



In the late seventeen hundreds, the English country doctor Edward Jenner noticed that
dairymaids who had contracted cowpox seemed to be protected from smallpox, and he decided to try
an experiment. On May 14th, 1796, Jenner scratched the arm of aboy named James Phipps,
introducing into his skin adroplet of cowpox pusthat he had scraped from ablister on the hand of Sarah
Nelmes, adairy worker. He called this pus "the Vaccine Virus'- the word vaccine is derived from the
Latin word for cow. The boy developed asingle pustule on hisarm, and it healed rapidly. A few months
later, Jenner scratched the boy's arm with lethal infective pusthat he had taken from asmallpox
patient-today, thisis caled achalengetrid. Theboy did not come down with smallpox. Edward Jenner
had discovered and named vaccination-the practice of infecting a person with amild or harmlessvirusin
order to strengthen hisor her immunity to asmilar disease-causing virus. "It now becomes too manifest
to admit of controversy, thet the annihilation of the Smal Pox, the most dreadful scourge of the human
species, must bethefina result of thispractice,” Jenner wrotein 1801.

In 1965, Donald Aindie Henderson was thirty-six years old and was the head of disease
surveillance a the Centersfor Disease Control in Atlanta, when he wrote a proposa for the eradication
of smallpox inwest Africa. In common with most medical authorities at the time, he didn't believe that
smallpox or any other infectious disease could be eradicated from the planet, but he thought that perhaps
it could be donein aregion. Somehow, his proposa ended up at the White House and had an effect
there. For years, the Soviets had been getting up at mestings of the World Health Assembly-the
international body that approves the WHO's programs-and demanding the global eradication of
smallpox, and now Lyndon Johnson decided to endorsetheidea. It wasapalitica moveto help
improve Soviet-American reations. Henderson was abruptly caled to Washington to meet with atop
officid inthe U.S. Public Hedth Service, James Watts, who informed him that he was going to WHO
headquartersin Genevato put together such aprogram.

"What if | don't want to go?"

"You're ordered to go," Watts said.

"Suppose | refuse?’

"Then you will resign from government service.”

Henderson assumed that the attempt to eradicate smadlpox would fail in aout eighteen months.
Hetold hiswife, Nana, and their three children that they were going to stay in Genevafor alittlewhile,
until the program fell gpart and they could come home. They put most of their thingsin storagein Atlanta
and arrived in Genevaon thefirst of November. The Henderson family settled into a bungal ow nesr
Lake Geneva, not very far from the town where variola had been given its officid namein A.D. 580, and
they rented arefrigerator, snce D.A. fdt they weren't going to be therelong. They would not seethelr
stored things for another twelve years.

The Eradication program was built on the idea that variola has one great weakness: it isableto
replicate only insde the human body. People have becomeitsonly natura host. Wherever it had come
fromin nature, it had actualy lost the ability to infect its origind host, and indeed, perhapsits origina host
had gone extinct. Variolahad no reservair of hostsin naturein which it could hide and continueto cycle
if there was an attempit to eradicate it from people.

When people were infected with vaccinia, the mild cousin of smdlpox, their immune systems
became able to recognize variolaand fight it off. 1f the human species could be widdly infected with
vacciniaand in just the right way, then vacciniacould, in effect, supplant variolain the human host.
Driven out of itshost by rival vaccinia, variolawould have no niche left in the ecosystems of the earth.

Thiswas, infact, adaring plan, since no one could claim to understand the structure of natural
ecosystems, especially in microbiology, or to have a clue asto whether the strategy would redly work.
Natureisfull of surprises. Henderson wondered, for example, if smallpox just might have alittle
unnoticed reservoir somewherein rodents. If so, that would destroy the dream of eradication, for
humans have never been any good at getting rid of rodents. Henderson asked avirologist named James
Stedeif hethought any anima anywhere could harbor smdlpox. Stedle answered emphaticaly, "No.



Y ou will not find an anima reservoir.” Henderson couldn't quite believe this, and for yearsthe
eradicators searched the world for arodent, abird, alizard, anewt, anything with variola. They found
no animd carrier of smalpox. Variolacould not even replicate in primates, the closest relatives of
humans. But then, in 1968, to the surprise of the eradicators, a previoudy unknown virus called
monkeypox was discovered in agroup of captive monkeysin Copenhagen, and the virus was traced
back to the African rain forest, where to this day monkeypox infects humans. Monkeypox isan
emerging virusthat is making trans-species jumpsinto people in smoldering outbreaks in the rain forests
of the Congo. Monkeypox may or may not one day take the naturd place of smdlpox vis-avisthe
human species.

Despite the evident fact that smallpox was restricted to asingle host-people-many leading
biologists believed that the eradication of any viruswas ahopelesstask. They held the opinion that it was
impossible to separate awild microbe from the ecologica web it lived in. Thisview was expressed in
1965 by the evolutionary biologist René Dubos, in hisbook Man Adapting. "Even if genuine eradication
of apathogen or virus on aworldwide scale were theoretically and practically possible,” Duboswrote,
"the enormous effort required for reaching the goa would probably make the attempt economically and
humanly unwise" Hisbelief was sensble and rationd, it was held by most biologists of the time-and it
waswrong.

When the program began, the World Health Assembly set adeadline of ten yearsfor its
completion. "Presdent Kennedy had said we could land aman on the moon in ten years,” Henderson
said, and so it should be possible to wipe out variolain the same amount of time. At firdt, the leaders of
the Smallpox Eradication Program weren't sure how to go about the job. They set agoal of vaccinating
eighty percent of the population of countriesthat harbored smallpox, but that proved to be virtualy
impossible. They aso developed the survelllance-andring-vaccination containment method. They
tracked outbreaks of smallpox and swooped in and vaccinated everyone in aring around the outbreak
(asthey would do in Meschede in 1970), which broke the chains of transmission and snuffed out the
virusin tha spot.

One of the lesser-known reasons for the eradication of smallpox was the desire of the doctorsto
eradicate vacciniavirus dong with smalpox. Vacciniagave afairly high rate of complications, and it
could make some people very sick or kill them. About one in amillion people who got the vaccine
during the Eradication died of it, and alarger number of people got very sick fromit. The eradicators
wanted to diminate the need for vaccination, and the way to do that wasto get rid of the disease. A
study done by the WHO suggested that the world waslosing one and ahalf billion dollarsayear in
economic damage caused by illness and complications from the vaccine.

William H. Foegeisthe doctor who pioneered ring vaccination. Foege, atdl, brilliant, deeply
religious man, first used ring vaccination on awide scale in Nigeriain November 1966, as an act of
desperation, because he had run out of enough vaccine to immunize everybody in the area of amgjor
outbreak. It worked surprisingly well, and as ring vaccinations proceeded and as outbreaks were
choked off by rings of immune people, the eradicators began to believe that they really could wipe
smallpox from the earth. Thefeding wasintoxicating to the eradicators. Asit became clearer thet the
job could be done, D. A. Henderson became uncompromising as aleader. Heinspired deep loyaty and
affection, and he displayed the ruthlessness of awinning generd. Henderson proved to be one of the
geniusesin the history of management. There were normally only about eight people at headquarters,
including secretaries, yet the program was a sprawling multinational operation (hundreds of thousands of
hedlth workers eventualy were on sdary, either part-time or full-time), and it operated al over the world,
sometimesin countries engaged in civil war. Hismost important task was hiring the best people and
giving them clear goals. Henderson'sway of firing people was to suggest to them that there were jobs
that werelessdemanding. Ashe explained to me, "Unlessyou arein a position to be tough with people,
you aren't going to go forward." Either you were marching dong with D. A. Henderson or you werelying
flat on your face and getting a massage with tank treads.

| once asked D. A. Henderson how hefelt about hisrolein ending smalpox. "I'm one of many in
the Eradication,” he answered. "There's Frank Fenner, there's Isao Arita, Bill Foege, Nicole Grasset,



Zdenek Jezek, Jock Copeand, John Wickett-1 could come up with fifty names. Let done the thousands
who worked in the infected countries." Even so, Henderson was the Eisenhower of the Eradication.

John Wickett was a Canadian ski bum and computer programmer who turned up in Genevain
1971, wanting to ski the Alpswhile earning alittle money on the side working with computers. For some
reason, D. A. Henderson hired him to eradicate smallpox. Henderson had an uncanny nose for human
potentia in the people he hired. Today, John Wickett iswidely credited as having played abig rolein the
Eradication. "Eradicating smallpox wasthe most fun | ever had,” Wickett said to me. "It wasfun
because we actudly did it and because D.A. was behind us. He could make the bureaucracy jump.
When | had a problem with some bureaucrat, 1'd say, ‘Do you want to talk to my boss? And I'd hear,
'No. .. "and the problem would get fixed."

StrangeTrip

In the summer of 1970, atwenty-six-year-old medica doctor named Lawrence Brilliant finished
hisinternship at Presbyterian Hospital in San Francisco. He had been diagnosed with atumor of the
parathyroid gland and was recovering from an operation, so he was not able to go on with hisresidency.
Hewasliving on Alcatraz Idand in San Francisco Bay, where he was giving medical help to agroup of
Native Americans who had occupied Alcatraz in aprotest. He ended up doing some interviews on
televison from theidand, and a producer from Warner Bros. saw one of them and offered himaroleina
movie. Themoviewas Medicine Ball Caravan, about hippieswho go to England and end up at aPink
Floyd concert. Larry Brilliant played adoctor. ("It was such ashitty moviel don't even expect my kids
towatchit,” he says.) The movie a so featured Wavy Gravy, one of the founders of the Hog Farm
communein LIano, New Mexico. The Hog Farm commune had recently become famousfor running the
food kitchen at the Woodstock festival, where they also provided security. Just before the festiva,
Wavy Gravy had explained to the press that security would be achieved through the use of cream pies
and seltzer-filled squirt bottles.

Medicine Ball Caravan was shot first in San Francisco and then in England, and during the
shooting Brilliant and Gravy becamefriends. ("Wavy Gravy ismy best friend. | wasjust talking with him
thismorning,” Brilliant said to me not long ago. "I should explain that Wavy Gravy istwo things heisan
activist clown and aso an endangered flavor of Ben & Jerry'sice cream.”) In England, Brilliant and his
wife, Girija, and Wavy and hiswife, Jahanara Gravy-she'sfrom Minnesota and is said to have been Bob
Dylan'sgirlfriend and perhaps even the mode for the "Girl of the North Country"-pondered what to do
nextinlife. A terrible cyclone had hit the ddta of the Ganges River in the Bay of Bengd, in what was
then East Pakistan (now Bangladesh), and the eye of the cyclone had passed over anidand named
Bhola. A hundred and fifty thousand people had drowned when atidal surge had covered the entire
idand. The Brilliants and the Gravys hit on the idea of buying abus and carrying food and medicinesto
the devadtated idanders.

"Wavy and | and our wives-who, remarkably, are till our wivesdrove to Kathmandu,” Brilliant
said. They started with arotten old British Leyland bus that they bought cheap in London. They painted
it in psycheddlic colors and filled the bus with medicine and food and abunch of hippiefriends. They
bought a second busin Germany and equipped it smilarly, and the Brilliant-Gravy bus entourage made
itsway dowly through Turkey and Iran. The buses wandered around Afghanistan for months, and they
made it over the Khyber Pass, following the same road that Peter Los and his friends had driven alittle
morethan ayear earlier intheir Volkswagen bus. The Brilliant-Gravy expedition wound dowly through
Pekistan and crossed into IndiatCivil war had broken out between East and West Pakistan-this was the
independence war of Bangladesh-and the border of Bangladesh had been closed, so they couldn't get
their busesinto the country. They turned northward into Nepa, and eventualy the buses pulled into
Kathmandu. "Wavy got sick and ended up going back to the U.S. weighing about eighty pounds,”
Brilliant says. The Brilliants abandoned their busin Kathmandu and went to New Ddhi, India. It seems
that the Brilliants were pondering what to do next in life, and nothing was coming aong.



Oneday, the Brilliants were at the American Express officein New Delhi collecting their mail,
when they encountered aman named Baba Ram Dass. Baba Ram Dass had recently been Professor
Richard Alpert of Harvard University, but he and a colleague, Professor Timothy Leary, had been kicked
out of Harvard for advocating the use of LSD. Baba Ram Dass spoke glowingly of aholy man named
Neem Karoli Baba, who was the head of an ashram at the foot of the Himalayasin aremote district in
northern Indiawhere the borders of China, India, and Nepa cometogether. GirijaBrilliant was
captivated by Baba Ram Dassstalk of the holy man, and she wanted to meet him, though Larry was not
interested. Girijainssted, and so they went. They ended up living in the ashram and becoming devotees
of Neem Karoli Baba, who wasasmall, elderly man of indeterminate age. Hisonly personal possession
was aplad blanket. Hewasafamous guru in India, and the people sometimes called him Blanket Baba.
The Brilliantslearned Hindi, meditated, and read the Bhagavad Gita. Meanwhile, Larry ran aninformal
cinicintheashram, giving out medicinesthat held taken off the bus when they'd left it in Kathmandu.
One day, he was outdoors at the ashram, singing Sanskrit songs with agroup of students. Blanket Baba
was gtting in front of the students, waiching them sing. Hefixed hiseye on Brilliant and saidtohimin
Hindi: "How much money do you have?"

"About five hundred dollars”

"What about in America? How much money do you have there?'

"| got paranoid,” as Brilliant explainsit, "because these Indian gurus have areputation for ripping
off their students." He answered: "I have five hundred dollarsin America, too."

Blanket Babagot ady grin and started chanting, in Hindi, ™Y ou have no money.... You areno
doctor.... You have no money," and he reached forward and tugged on Brilliant's beard.

Brilliant didn't know how to answer.

Neem Karoli Baba switched to English and kept on chanting. "You areno doctor ... UN O
doctor ... U N O doctor."

UNO can stand for United Nations Organization.

The guru was saying to his student (or so the student now thinks) that his duty and destiny-his
dharma-was to become a doctor with the United Nations. "He made this funny gesture, looking up at the
sky," Brilliant recalled, "and he said in Hindi, Y ou are going to go into villages. Y ou are going to
eradicate smallpox. Becausethisisaterribledisease. But with God's grace, smallpox will be unmulun.” "
The guru used aformal old Sanskrit word that means "to be torn up by the roots.” Eradicated. Theword
unmulun comes from an IndoEuropean root thet is at least ten thousand years old-the word is probably
older than smallpox.

"So | said, 'What do | do? And he said, "Go to New Delhi. Go to the office of the World
Hedlth Organization. Go get your job. Jao, jao, jao, jao.' That means, "Go, go, go, go."" Brilliant
packed afew things and | eft the ashram that night-the guru seemed to bein arush to "unmulate’
smallpox. Thetripto New Delhi took seventeen hours by rickshaw and bus. When Brilliant walked into
the office of the WHO, it was nearly empty. It had just been set up, and dmost no one was working
there. The government of Indiawas then headed by Indira Gandhi, and she was skeptical of the
Eradication program and had not yet approved it. Thefirst person Brilliant met was the head of the
office, Dr. Nicole Grasset. A FrenchSwiss woman who had been raised in South Africa, shewasin her
forties, raven haired, and dressed impeccably. Nicole Grasset has been described asahurricanein a
Dior dress.

"l was wearing awhite dress and sandals,” Brilliant says. "I'm five feet nine, and my beard was
something likefive feet leven, and my hair wasin aponytail down my back." Grasset had no job to offer
him, so Brilliant returned to the monastery and, having not dept in at least thirty-six hours, reported back
to the guru.

"Did you get your job?"

"No."

"Go back and get it."

Brilliant was half dead on hisfeet, but the guru was looking asif he could become angry, and
Brilliant did not want to have to deal with that. So he departed for New Delhi, another seventeen-hour



trip, where Grasset was alittle nonplussed to see the young man again so soon and looking so haggard.
But nothing had changed.

"I went back and forth between New Dehi and the ashram at least adozen times. All my
teacher kept saying was, 'Don't worry, you'll get your job. Smallpox will be unmulun, uprooted.” When
at the ashram, Brilliant meditated. He would assume the lotus position, shut his eyes, and utter the sacred
word Aummmmm.

Neem Karoli Babawould notice he was meditating, and he would walk up to Brilliant, yank an
apple out from under his blanket, and throw it at Brilliant's crotch. There would be awhack! and
Brilliant's Aumm would turn into Oww, God! My ballsl and he would assume the "writhing lotus' postion
on thefloor. The guru seemed to be hinting, Brilliant says now, that he needed to stand up on hisfeet
and get back to the WHO in New Delhi, where hisjob awaited.

"On one of my trips, therewasthistal guy stting in the lobby of the WHO office. He looked up
and said, "Who areyou? What are you doing here? "

"I've cometo work for the smallpox program,” Brilliant replied.

"Thereisnt much of aprogram here."

"My guru saysit will be eradicated. Who are you?"'

"I'mD. A. Henderson. I'm the head of the program.”

Brilliant was surprised to see the head of the globa program sitting on achair in the lobby doing
nothing in particular. Helater cameto fed that Henderson was alittle bit like the Lion in the Narnia
booksby C. S. Lewis. TheLion appears a key momentsin the story, and heis a powerful presence
who drives everything, but often you don't see him or redize what aforce heis.

Henderson, for his part, was alittle put off by Brilliant'swhite dressand histak of aguru
predicting awipeout of smallpox. That day, Henderson wrote a note in the employment record, "Nice
guy, Sncere. Appearsto have gone native."

Back at the ashram, Blanket Baba kept throwing apples at Brilliant'stesticles. The Situation was
actualy rather complicated. Indira Gandhi was hersaf adevotee of Neem Karoli Baba, and she had
vigted him at the monastery, where she had bowed down to him and touched hisfeet and asked for his
advice. Blanket Babawanted smdlpox pulled up by the roots, and he was annoyed at Mrs. Gandhi for
ressting the efforts of the World Health Organization to get on with thejob. Infact, Neem Karoli Baba
was probably the most powerful and feared mystic among the leaders of India; many of them journeyed
to touch hisfeet and seek advice when they assumed high office. He had advised Indira Gandhi in 1962,
when Chinainvaded Indian territory in the Himalayas not far from hisashram. He had told her not to go
to war with China because, he said, the Chinese army would soon withdraw from Indiaanyway. The
Chinese did partidly withdraw their army, and Blanket Baba got areputation for being able to predict the
future. Larry Brilliant'stripsto New Delhi wereasmall part of the guru's continuing effort to help India
redizeitsfuture. The uprooting of smallpox, inthe view of the guru, was the duty of Indiaand wasthe
world'sdegtiny.

Brilliant thought he'd increase his chances of getting ajob if helooked more Western, so every
time he returned to New Delhi he trimmed off some of his beard and shortened his ponytail, and he
began to replace articles of clothing. He ended up with medium-long hair and a short beard, and he was
dressed in acheckered polyester suit with extrawide lapels, athick polyester tie, and alime green
Dacron shirt. He had made himsalf unnoticeable, for the seventies. By that time, Nicole Grasset had
decided to hire him, and D. A. Henderson agreed that he might have some potential as an eradicator. He
darted asatypid.

Eventudly, they sent Brilliant to anearby district to handle smallpox outbresks, whereif he got
into trouble they could pull him out quickly. He saw hisfirst cases of variolamgor. "You can't see
smallpox and not beimpressed,” he said. He began to organize vaccination campaignsin villages. He
would go into avillage where there was smallpox, rent an eephant, and ride through the village telling
peoplein Hindi that they should get vaccinated. People didn't want to be vaccinated. They felt that
smallpox was an emanation of the goddess of smalpox, ShitdlaMa, and that therefore the disease was
part of the sacred order of the world; it was the dharma of people to have vistations from the



disease.tBrilliant haunted the temples of ShitalaMa, because insde those temples people with smallpox
could be found praying and dying. Hewould look up the local |eaders, take them to atemple, chant in
Sanskrit with them, and then ask for their help in dedling with smallpox. Speaking in Hindi, hetold
people that his guru, Neem Karoli Baba, taught that smallpox could be wiped out: "Worship the goddess
and take the vaccine," hetold them.

Brilliant traveled dl over Indiawith Henderson and the other leaders of the Eradication, and they
cameto know one another intimately. "D.A. read nothing but war novels and books about Patton and
other great generalsin history," Brilliant said. "Nicole Grasset read nothing except scientific things. Bill
Foege was reading philosophy and Chrigtian literature-he's adevout Lutheran. | wasreading mystica
literature.” They ran afleet of five hundred jegps. They had ahundred and thousand people working for
the program, mostly on very small sdlaries. For ayear and ahdlf, a the peak of the campaign, every
housein Indiawas called on once amonth by ahealth worker to seeif anyone there had smallpox.
Therewere ahundred and twenty million housesin India, and Brilliant estimates that the program made
amogt two hillion house cals during that year and ahalf. The Lions Club and the Rotary Club
Internationd paid huge amounts of the cost of eradicating thevirusin India. "Those business guyswith
their lapd buttons did thisamazing thing,” Brilliant says.

After he helped to eradicate smallpox, Larry Brilliant did other things. he became one of Jerry
Garcids physcians, he became the founder and co-owner of the Well, afamous early Internet operation;
he became the CEO of SoftNet, a software company that reached three billion dollarsin vaue on the
stock market during the wild years of the Internet; he and Girija had three children; he became a
professor of epidemiology at the University of Michigan; and, dong with Wavy Gravy and BabaRam
Dass, he established amedical foundation caled the Seva Foundation. Today, the Seva Foundation has
cured two million people of blindnessin Indiaand Nepal. Along theway, Brilliant got to know Steven
Jobs through their common admiration for Neem Karoli Baba. Jobs had goneto Indiato become a
devotee of the guru, but by then Blanket Baba had gone incommunicado (he had died), so Jobs went of f
to study at another ashram. " Steve Jobs was a pretty nondescript guy in India, waking around barefoot
with ashaved head," Brilliant recalled. "Then he started Apple Computer. | said to him, "Steve, why are
you wasting your time with this stuff? 1t isn't going to go anywhere." " Jobs later donated the first seed
money to start the Seva Foundation.

"I'vedonealot of thingsin life," Brilliant said, "but I've never encountered people as smart, as
hardworking, askind, or as noble as the people who worked on smalpox. Everything about them - D.
A. Henderson, Nicole Grasset, Zdenek Jezek, Steve Jones, Bill Foege, 1sao Arita, the other leaders -
everything about them as people was secondary to the work of eradicating smallpox. We hated
smdlpox.”

"D.A. oncetold me hethinks of smalpox asan entity,” | said.

"An entity, yes. To me, smalpox was a she, because of the goddess. 'Y ou would think of her as
having secret meetingswith al her generds and staff, planning attacks."

Attacks came out of nowhere. Early on, Brilliant was sent to deal with an outbreak centered in a
train station in Bihar-the Tatanagar Station outbreak. He was twenty-eight years old, and ShitalaMa
taught him alesson he would never forget, for the Tatanagar outbreak blew up into the largest outbreak
of smallpox in the world during the years of the Eradication, and it came asatotal surprise. "l went to
thetrain gation, and | found ahundred people dying of smdlpox,” Brilliant said. "I started crying.
Women were handing me their babies. The babieswere aready dead. | heard rumors of birds carrying
torn-off limbs of smal children. Nothing in my life prepared mefor that. | went to seethe didtrict
medica officer and found him standing on aladder in his office, dphabetizing hisbooks. The look on his
face was like adeer caught in headlights. "Don't you know what's going on? | saidto him. "What can |
do? hesaid.”

Theviruswas traveling inside people up and down therailroad line. Asthe people moved, so
did variola. Thetrain station was exporting casesdl over Indiaand, in fact, dl over theworld. Brilliant
began to see what aworldwide transportation system could do to amplify the virus globdly in avery
ghort time. He centered his effort first on the train station, where he found dozens of people with



smallpox climbing onto adeparting train. He started yelling at the Sationmaster to stop thetrain. He had
no authority, but the train stopped. He went to the police and told them to throw up roadblocks and
quarantine the city. He closed the bus station and stopped al the buses from running, and he closed the
arport. "l wasjust an American kid ydling," he says. Nicole Grasset stepped in with her authority and
politica connections, and she put Brilliant in charge of the operation. 1t took sx months of desperate
work, millions of dollars, and hundreds of staffers and health workersto put down the Tatanagar
outbreak of variolamagjor. "That outbreak in the Tatanagar railway station gave rise to over athousand
more outbresks al over the world, evenin Tokyo," Brilliant said. "It isnot enough to think you've
cornered al but that last one case of smallpox, because that last one case can create those thousand
outbresks."

Rahima

By 1974, smallpox was nearly gonefrom Asia It had waned to a handful of casesin Indiaand
Nepal, but it was not yet finished in Bangladesh. Smallpox isaseasonal virus-it breaks out and spreads
more easly when the wegther isdry and cool, and it diminishesin moist, warm weether. Peoplein
Bangladesh called smalpox boshonto, which means"spring.” In south Asa, smallpox surged upward in
the early spring, which isthe dry season, before the summer monsoons.tThe eradicators mounted
especidly ruthless vaccination campaigns when the viruswas at its ebb. In Bangladesh, they attacked the
virus as hard as possible from September to November each year, when the virus seemed aimost to
res-thiswaslikekilling avampirein itsdeep.

The autumn of 1974 saw anear totd victory over variolain Bangladesh. Inthefirst week of
October, only twenty-four cases of smallpox were detected in the entire country. The WHO doctors
could fed the end coming, and they predicted that Eradication would occur by December.

The summer monsoon of 1974 wasfierce, causing theword floodsin fifty yearsto hit
Bangladesh, especidly in areas where there were till afew cases of smallpox. Thefloods set peoplein
motion, and they settled in city dumscaled bustees. A few of them carried smalpox with them, and by
December, variolamgjor had begun to flicker unseen through the bustees of Dhaka, the capital.

In January 1975, the government of Bangladesh decided to clear out the bustees. Bulldozers
flattened several in Dhaka, and the police ordered everyone to go back to their home villages. Around
one hundred thousand people streamed out of Dhaka. Every person in Bangladesh liveswithin a
two-week travel time of every other person in Bangladesh. The biological situation thereis no different
fromwhat it wasin Egypt or theriver valeys of Chinathousands of yearsago. Sincetheincubation
period of smallpox is eleven to fourteen days, some of the people who came out of the bustees were
incubating variolaand didn't know it, and they brought it back to their villages. In February 1975, with
the coming of spring, variolamajor roared up in more than twelve hundred places across Bangladesh. It
seemed to rise out of nowhere and everywhere, codescing out of brushfiresinto avira crown fire across
the country.

The event was breathtaking in its suddenness, and it shook the eradicatorsto the core. Therings
of containment began to fail across Bangladesh. The eradicators didn't even know where to put rings,
because variola seemed to be putting rings around them. They were seeing two hundred new outbreaks
of smallpox every week. A failed ring vaccination was called a containment failure. During March 1975,
there were nearly athousand containment failures. 1t issaid today that when the rings began failing in
Bangladesh in the early spring of 1975, some of the leaders of the Eradication gave up hope. They felt
that they had been wrong about variola after dl, that ring containment wouldn't work in the end, and that
the evolutionary biologists might have been right in saying that no virus could be eradicated from nature.

The program leadersin Genevathrew everything they had into the outbreak. Eradicators
streamed in from the Soviet Union, Brazil, Czechodovakia, Egypt, Great Britain, France, Sweden, and
other countries. Although he had no legd authority to do so, D. A. Henderson threatened to close down
the portsin Bangladesh and cut off dl shipping if the government didn't mobilize its resources and get its
act together. The government of Sweden poured resources into the campaign, and OXFAM, aprivate



charity based in Grest Britain, sent large amounts of money and people. Thosewho arrived to help
received alittle bit of training and were thrown into thefield. The eradicators mounted ring vaccinations
across Bangladesh, and they traced cases and contacts, trying to surround the life-form, and then the
summer monsoons arrived, bringing wet weather. An act of nature helped to cool thevird fire, and by
the end of the monsoons of 1975 smdlpox was again waning. On September 15th, in Chittagong, dong
the eastern side of the Bay of Bengd, aboy was found with smalpox. He wasthe world's last case of
vaiolamgor.

They waited for two monthsto be sure, but there were no more reported cases. Finaly, on
November 14th, the program leadersin Geneva sent out a press rel ease announcing that for thefirst time
in human history the world was free of variolamgor.

The Smallpox Eradication Program team leader in charge of Bangladesh was an American
doctor named Stanley O. Foster. The day after the announcement, Stan Foster received three telexes.
One came from the WHO: CONGRATULATIONS FOR GREATEST ACHIEVEMENT. Another
came from the Centersfor Disease Control: CONGRATULATIONSALL DELIGHTED.

Therewas dso athird telex: ONE ACTIVE SMALLPOX CASE DETECTED VILLAGE
KURALIA ... BHOLA.

Bholaldand sitsin the lower delta of the Ganges and Brahmaputrarivers, where their waters
merge with the Bay of Bengd. Bholaldand wasthe place toward which Wavy Gravy and Larry Brilliant
had set out four years before in their painted buses, hoping to help someone.

Stan Foster grabbed a shortwave radio, threw afew thingsinto asmall knapsack, and |eft
immediately for Bholaldand, traveling done. Hewent to apier in Dhaka and boarded a decrepit
paddiewhed steamer called the Rocket, and took a passenger cabin on the deck. The Rocket wasthree
hundred feet long, and it burned cod. It was asidewheder that had been built in 1924, and now it wasa
rusted hulk, jammed with humanity, chuffing and splashing down the Gangestoward the sea. Foster
leaned on therail asthe boat made its way dowly along muddy channels, passing low shoreslit by distant
gleamsof ail lamps. A waxing moon climbed acrossthe stars, and he turned into his berth and dept.
Theair developed ahint of sat, and the Rocket entered an estuary, and shortly after sunrise the boat
arrived at the port of Berisal, the end of the line, where Foster disembarked. He boarded a smallpox
speedboat-an outboard motorboat run by the Eradication program-and it took him down across avast
brown bay, dotted with wooden sailing craft. He passed canoes and lateen rigs and catboats and square
riggers, with cotton sails patched with cloths of bright colors; and he cameto Bholaldand. Itisthirty
mileslong, and it then contained amillion people but nothing like acity. The speedboat stopped a a
pier, and Foster disembarked. He was greeted by ateam of local eradicators.

Theidand was a sandy mudflat whererice grew in profusion. There were pam trees and banana
trees, and little houses of thatch, and lots of people everywhere. Foster and thelocal team got into a
Land Rover and headed down arutted road. The road got too muddy for the vehicle, so they parked
and walked to Kuralia. They were alwaysin the presence of people, working in thericefieds, crowding
the paths. "Y ou can't bein privatein that country,” Stan Foster said to me.

Loca health workersled Foster and histeam to a house belonging to Mr. Waziuddin Banu, a
poor man who could neither read nor write. He owned no land but worked the land for others. Banu's
house had athatched roof and walls made of woven fronds of palm.

It wasdark insde Banu'shouse. "I gointhehouse," Foster said, "and | can't see any cases of
smallpox. Then | seethisburlap sack in the corner, with afoot sticking out. It wasalittle kid covered
with classical pox-amoderate case, not severe.” The victimwas alittle girl, three years old, named
RahimaBanu. Shewas frightened of Foster, and had popped herself into the sack when he camein the
door. Rahima had scabbed over, and most of her scabs had aready falen off. She had caught the virus
from her uncle, aten-year-old boy named Hares. Rahima, Hares, and afew other people with smallpox
in the village had been diagnosed by an elght-year-old girl named Bilkisunnessa. She reported the cases
to alocal health worker, and she eventually collected areward of sixty-two dollars from the WHO-a
fortunefor agirl on Bholaldand.

Stan Foster raised Dhaka on the radio and told his people that he had confirmed a case of



smallpox. That night, an eradicator named Daniel Tarantola put together alarge team in Dhaka, with
twenty motorcycles and barrels of gasoline, and they set out for Bholaldand aboard the Rocket. The
team organized aring vaccination on the idand, and they traced contacts, and vaccinated everybody who
might have been exposed. In succeeding weeks, they searched al over theidand for new cases, but they
didn't find any. Now variolamgor wasredly finished on earth. The hot type of smalpox had been
uprooted.

When Stan Foster was with Rahima Banu, he took a bifurcated needle and used it to gently lift
sx scabsfrom her legsand feet. He tucked them into aplastic vial that had ared top. Theremoval of
thelittle girl's scabs would not have hurt much, because they werefaling off anyway. Each of Rahimas
scabs was abrownish crust about the size of the worn nub of apencil eraser.

When he returned to Dhaka, Foster gave the scabs to avirologist named Farida Hug, and she
confirmed they were smallpox, and then she put the via of Rahimas scabsinto ameta canigter, dong
with a sheet of paper identifying the specimen. The canister went into acardboard mailing tube and was
sent to headquartersin Geneva. A secretary named Celia Sands handled al the smallpox
samples-largely scabsin tubes-that were sent in from the field. She opened the packages on atablein
thework areain the middle of the SEP cubicles, took out the red-topped plastic tubes full of scabs, and
entered the information about them into alog. She was getting smallpox boosters once ayear. ("Now,
when you think about how we handled the specimens, it's so different from the way it's done today,” she
said to me. "Nothing ever happened, though.") After she had logged and inspected them, she sent the
samples on to one of two smallpox repositories, either to the CDC or to the Indtitute for Viral
Preparations in M oscow.tThese two places were known as WHO Collaborating Centres. Sands
aternated sending samplesto one or the other, so
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that the Americans and the Russians would end up with roughly equal amounts of scabs.

The smalpox at the Moscow Indtitute was cared for by afluffyhaired, somewhat stout pox
virologist named SvetlanaMarennikova. She was highly regarded among pox experts, who found her
scientific ideas provocative and solid.

Rahimals six scabs ended up at the CDC, where around Christmas of 1975, a pox virologist
named Joseph Esposito transferred them with tweezersinto alittle plastic via, smaler than aperson's
pinky. With an extrafine Sanford Sharpie pen, he wrote RAHIMA on the via, added some other
identifying data, and placed the via in the CDC's reference freezer containing smallpox strains.

The gtrain of variolamagjor that came from those scabs is known

The end of variola major, autumn 1974 to autumn 1975. These successive maps of Bangladesh
like frames of a movie that show the last blowup and final eradication of variola major from the
human species. You can see rings of containment around outbreaks, as well as " containment
failures’-smallpox bursting out. As the virus wanes under vaccination, it moves toward the east
and south, and finally it ends up on Bhola Island.

Courtesy of Sanley O. Foster, Center for Public Health Preparedness and Research,
Rollins School of Public Health, Emory University, from The Eradication of Smallpox from
Bangladesh, by A. K. Joarder, D. Tarantola, and J. Tulloch (New Delhi: WHO South East Asia



Regional Office, 1980).

today asthe Rahima. All six of her scabs are said to have been used up in scientific research, but the
Rahimaexids, frozenin smdl plastic vidsfull of tranducent whiteice, which lookslike frozen skim milk.
Themilkinessis caused by vast numbers of particles of the Rahimastrain, which have been grownin virus
cultures and are now suspended intheice. The Rahimadeepsin afreezer and will never die, unlessand
until the human race decidesto end its relationship with variola, and puts the Rahimaand dl other
smallpox strainsto deeth.

Thewesk strain of smdlpox, variolaminor or dastrim, continued to run in chains of transmisson
around the Horn of Africa. The eradicators focused their attention there. On October 27th, 1977, a
hospital cook in Somdianamed Ali Maow Madin broke out with the world'sfina natura case of variola
They vaccinated fifty-seven thousand people around him, and the final ring tightened, and the life cycle of
the virus stopped.

A Slit Throat

In the late summer of 1978, lessthan ayear after Ali Maow Maalin contracted the last naturally
occurring case of smalpox, Janet Parker, amedical photographer in Birmingham, England, became sick.
Confined at home, she developed ablistering rash dl over her body. Her doctor believed shewas
having abad reaction to adrug. Parker lived alone, and she becametoo ill to carefor hersalf. Her
seventyseven-year-old father came to her house, helped Janet into his car, and drove her hometo stay
with him and her mother. Parker grew sicker, and her parentstook her to the hospital, where doctors
were stunned to discover that she had smallpox.

Mr. Parker came down with afever twelve days after he had driven Janet homein hiscar, and as
he was breaking with variolahe died of aheart attack. Janet died of kidney failure in early September.
She had been vaccinated for smalpox as an adult, twelve years before she died, but her immunity had
worn off. Janet's mother broke with smallpox and survived; she was the last person on earthwho is
known, publicly, to have been infected with variola. In Somalia, WHO doctors described the deathsin
the Parker family to Ali Maow Madlin, the hospital cook. They say heburgt intotears. "I'll no longer be
thelast case of smdlpox!" he said to them.

Janet Parker had worked in adarkroom on the third floor of abuilding at the medical school of
the Univerdty of Birmingham. Onefloor below her darkroom, and down the hall some distance, a
smallpox researcher named Henry Bedson was doing experimentswith variola. Bedson was athin,
gentle, youthful-looking man who was internationaly known and had established persond friendships
with many of the eradicators. A team of investigators from the WHO was never able to pin down
exactly how Janet Parker became infected, but they believed that particles of the virus had floated out of
Bedson's smallpox room, drifted through aroom used for animal research, had then been sucked into the
building's air-vent system, had traveled upward one floor, passed through aroom known asthe
telephone room, passed through two more small rooms, and finaly gotten inside Parker's darkroom, and
had lodged in her throat or lungs.

On September 2nd, as Janet Parker lay desperately ill, Henry Bedson was discovered lying
unconsciousin the potting shed behind hishouse. He had dit histhroat with a pair of scissors, and much
of the blood in hisbody had drained out. He died five days later, despite transfusions.

When Bedson dit histhroat, the eradicators woke up to the fact that although the disease was



gone, the viruswasn't, and they stepped up their effortsto gain control of al the known stocks of
smdlpox intheworld. They fet that as human immunity to the virus waned year by year, the potentia for
|aboratory accidents was growing.

In 1975, at least seventy-five laboratories had frozen stocks of smallpox virus. Poxviruses,
including smallpox, can survive for many decadesin afreezer without damage or loss of infective
potencyprobably for at least fifty years. A freezer with afew vials of smalpox init could becomea
biologica timebomb. In 1976, ayear before the last natural cases of smallpox occurred, the WHO
formally asked dl |aboratories holding smallpox to either destroy their stocks or send them to one of the
two Collaborating Centres. The WHO had no lega power to compel anyoneto give up their smalpox,
but D. A. Henderson and the others were tough and persistent. One by one, the laboratories that were
keeping smallpox sent their samplesto Americaand Russia or destroyed them or said they had
destroyed them.

Vault

Today, variolaexigs officidly in only two repositories, the Collaborating Centres. One of the
repositoriesis the Maximum Containment Laboratory a the CDC in Atlanta. The other repository isin
Russa When scientists handle variola, internationd rules require them to wear full space suitsand to be
insde aseded Biosafety Level 4 containment zone. The WHO forbids any laboratory from possessing
more than ten percent of the DNA of variola, and no oneis officidly alowed to do experimentswith
smalpox DNA. Variolaisnow exatic to the human species, highly infectivein humans, lethd, and
difficult or impossibleto cure. It isgenerdly believed to be the most dangerous virus to the human
Species.

The CDC'ssmallpox collection Sitsingde aliquid-nitrogen freezer. Thefreezerisa
stainless-sted cylinder, about chest high, with acircular lid and adigital temperature display. At the
bottom of the freezer thereisapool of liquid nitrogen, three inches deep, which maintainstheair insde
the freezer a a steady temperature of minus 321 degrees Fahrenheit. There are about four hundred and
fifty different srainsof smdlpox ingdethefreezer. The samplesarefrozeninthelittle plastic vidscaled
cryovids. The cryovias stand upright in small white boxes made of cardboard or plastic, which are
divided with grid inserts, like cartons for storing wine. The boxes are stacked in meta racks, and they sit
suspended over the pooal of liquid nitrogen, bathed in cold fumes. The entire volume of the CDC's
smallpox is about the size of abeach bal.t Officids at the CDC do not comment on such matters as
where exactly the smallpox is stored or what the freezer lookslike. Thefreezer ison whedls, and it can
be moved around, and it may be moved from timeto time, asin ashdl game. It iscovered with huge
chainsthat are festooned with padlocks the size of grapefruits. The chains are connected to anchors or
boltsin thefloor or the walls, so that the freezer can't be moved unless the chains are unlocked or cut. |
have been told that the smallpox freezer can often be found Sitting inside asted chamber that issaid to
resemble abank vault. The variolavault isenlaced with darms, and it may be disguised. Y ou might look
draight at the vault and not know that your eyes are resting on the place where haf the world's known
smallpox ishidden. There may be morethan one variolavault. There may be adecoy vault. If you
opened the decoy vaullt, you could find afreezer full of viaslabeled SMALLPOX that held nothing but
vaccine-araised middle finger from the CDC to afeckless smallpox thief. The variolavault could be
disguised to look like ajanitor's closet, but if you opened the door in search of amop, you could find
yoursdlf face-to-face with alocked vault, having set off screaming darms. If the varioladarms go off,
armed federd marshaswill show up fast.

The smallpox at the CDC's repository may be kept in mirrored form: there may be two freezers,
designated the A freezer and the B freezer. The A and B freezers (if they exist, which isunclear) would
each contain identica sets of vialsmirrored smallpox-so that if one freezer malfunctioned and its contents
were ruined, the variolamirror would remain. No onewill talk about mirrored smalpox today, but
twenty years ago the smallpox was kept in mirrored form at the CDC. Whether that arrangement holds



true today is presumably not known to anyone but a handful of top people at the CDC and to some of
the security staff. People at the CDC do not discuss details of the storage, and many of them may not
know of the existence of the vault. They don't know, and they don't ask.



Part Four - THE OTHER SIDE OF THE MOON

A Flash of Darkness
October 27, 1989

Dr. Chrigtopher J. Davis, aBritish intelligence officer, wastidying up his officein the old
Metropole Building off Trafdgar Square and was getting ready to catch atrain hometo Wiltshire a the
end of chill, dank day. Daviswas an anayst on the Defence Intelligence Staff, with an area of expertise
in chemical and biologica weapons. He samedica doctor with aPh.D. from Oxford, and wasthen a
surgeon commander in the Roya Navy. He hasaserious, crisp manner, trim good looks, blue eyes and
light brown hair, and an angular face.

The papers on Daviss desk contained source intelligence-bits and pieces of information, some
credible, some not, about chemical and biologica weapons that some countries might or might not have.
His ob wasto take dl the bits and move them around, look at them, like fragments of broken glass, and
try to assemble them into a picture of something. Chemica and biologica wegponswerethen a
backwater. Christopher Davis peered into the wastebasket-you couldn't leave any papersthere. Below
his window, people were heading off into the darkness across Great Scotland Y ard, toward their pubs
and the Tube. He was anticipating with pleasure thelong train ride home.... He ould decompress, reed,
deep.... A littletrolley would come dong with food....

Thetelephonerang. It was his boss, aman referred to as ADI-53.

Chris, you'd better cometo my officeright avay. 1've got atelegram you need to look at."

Davis dropped and locked-dropped all the loose papersinto combination safesin his office, spun
the tumblers, locked his office-and hurried down the hall.

ADI-53 handed him atwo-page, highly secret telegram. He said that the Secret Intelligence
Service (S1S), which isaso cdled M16, was "holding ahigh-level chap who's just defected from the
Soviet Union." The SIS guys were keeping the man in a safe house outside London. Hewasa
fifty-three-year-old chemist named Vladimir Pasechnik, the director of the Ingtitute for Ultrapure
Biopreparationsin &t. Petersburg. Dr. Pasechnik had been attending a drug-industry trade fair in Paris,
and he had abruptly sought asylum in the British embassy. He was a so-caled walk-in, an unexpected
defector. The SIS people had taken himin for an immediate debriefing, and the telegram summarized the
results. It waslargely in Pasechnik's own words. "I am part of Biopreparat, alarge, secret program
which is devoted to research, development, and production of biological weaponsin the USSR, it
began. Two wordsin the telegram jumped out at Davis. They seemed to burn on the page: plague and
smallpox.

Plagueis Yersinia pestis, abacterial microbe widdly known as the Black Degth, a contagious
pestilence that wiped out one third of the population of Europe around 1348. Plague can travel from
person to person through the air, propelled by a pneumonialike cough.

"Oh, shit!" Davissaid to hisboss.

Davisredized he waslooking a a strategic biowarfare program. Plague and smallpox are not
tactical wegpons. They can't be used in any sort of limited attack: they are designed to go out of control.
They areintended to kill large numbers of people indiscriminately, and they have no other function. The
target of smallpox isacivilian human population, not a concentration of military forces. At the end of the
day, you can dedl with anthrax becauseit is not transmissible in people, but plague and smallpox are
entirdly different matters. "If what isin front of meisaccurate,”" Christopher Davis said to hisboss, "it
means that they have strategic biologica weapons. 1t dso meansthey have launch systems or other
means of delivery. Wejust haven't found the systemsyet.”

Early the next week, at acolorless business hotd in the south of London, Davis met Vladimir
Pasechnik, who sat in aroom with his handlersfrom MI6. They called him by hisfirst name, and Davis



became hismain debriefer. Over aperiod of many months, he met with VIadimir in various hotels around
London, listened to him, and asked questions. There were dways handlersin the room, and there was
aways atechnica specidist fromthe SIS. They did not bring Pasechnik into the headquarters of M 16,
because it was assumed that KGB operatives had the place staked out. VIadimir had left hiswife and
children behind, and he was very worried about them.

Hetold Davisthat Biopreparat, so known asthe System, was huge. The program had vast
stocks of frozen plague and smdlpox that could be loaded onto missiles, athough Pasechnik was not
sure of theintended targets. The warhead materia had been genetically engineered, hesaid. He
understood only too well the modern techniques of molecular biology, asdid his colleagues. One of the
principal wegpons was geneticaly modified (GM) plague that was resistant to antiobiotics. The Soviet
microbiologists had created this GM plague with brute-force methods: they had taken natura plague and
had exposed it again and again to powerful antibiotics, and in thisway, they forced the rapid evol ution of
drug-resstant strains. This sort of research is known among biowesponeers as "heating up" agerm. The
heated-up pestis would spread from person to person in aletha cough, and doctors would not have
drugsto treat it effectively. One of the rains of GM plague was being manufactured by the ton,
Vladimir said. He dso said that Biopreparat scientists were trying to come up with even more powerful
grains using the techniques of molecular biology-inserting foreign genesinto plague to further heet it up.

Vladimir said that lately the Soviet Ministry of Defense had been demanding that biologists
develop anew manufacturing process for making tonnage amounts of weapons-grade smalpox. Military
biologists had been using an older process for making smallpox into warhead material, and now there
was anew generation of missilesthat they wanted to arm with variola. The Soviet military had long
considered smallpox a strategic wegpon-during the Eradication, when the Ministry of Health had been
making and donating vaccine to the WHO, the Ministry of Defense had been making and stockpiling
smallpox asaweapon. Much of the advanced work with smallpox was now happening in Siberia, at the
Vector research facility, but he didn't know much about it, he said.

Vladimir Pasechnik was anxious about the genetic-engineering research at Biopreparat. Hewas
afraid that agenetically engineered virus or germ could escape from the wegpons program. He said that
genetic engineering was why he had defected. He didn't want money, he wanted out. "I couldn't deep at
night, thinking about what we were doing in our laboratories and the implications for the world," hetold
his British debriefers.

The British had been sending encrypted messagesto the CIA to inform them of what Pasechnik
was saying, but they wanted to go faceto-face with the Americans for acomprehensive meeting.
Christopher Davis and his colleagues wrapped up the debriefing of Pasechnik in the late spring of 1990.
The British government then sent Davis and a close colleague from Defence Intelligence, Hamish Killip,
to the headquarters of the CIA in Langley, Virginia, where they briefed their American colleagueson the
details of the GM Black Desath, and smallpox, and of the missilestipped with biowespons. The British
weren't absolutely certain that the biologica strategic missleswere operationa and ready for launch, but
if they were, it was pretty clear that they would be targeted on North America.

Severd yearslater, Christopher Davis would receive the Order of the British Empire from Queen
Elizabeth I1. Though the Queen didn't know it, he had received the O.B.E. for having said "Oh, shit" to
his boss-it marked thefirgt ingght into the fact that the Russian biowarfare program was strategic, like a
nuclear program.

"I have the highest respect for the intelligence services of the USA," Davis said to me, recalling
hisvigt to Langley, "yet they were amazed at what we told them.” The CIA officiads may dso have been
dismayed that British intelligence had cracked open a strategic-weapons program in Russia that they had
not known very much about. Intheworld of intelligence, it isnot good to be told something new and
important by an intelligence officer from another government. 'Y et even whilethey listened to Davisand
Killip, the CIA people had their own secret knowledge, which they did not share with the British. They
had classfied thisinformation as NOFORN, meaning that no foreigners could haveit.



Forbidden Planet

Sometime before 1991, a Soviet intercontinenta ballistic missle was launched from Kamchatka,
the peninsulathat hangs down from Asiainto the northern Pacific Ocean. It carried amassve MIRV
(multiple independent reentry vehicle) payload. A MIRV payload separatesinto individua warheads,
which land on discrete targets. The MIRV itsdf iscaled abus. Itisrather likeabus: it carriesthe
warheads and lets them off to head for their separate destinations.

American spy satdllites and Navy ships watched the missile asit soared out of Kamchatka and
above the amosphere. The MIRV bus detached from the launch vehicle and went on afree-fall arc
through space over the Pacific Ocean. The bus separated into ten warheads, and they fell into the sea.
The American sensors pulled in some data about the shot, which had to be decoded and assembled and
thought about.tThistook time, but something strange began to emerge. There was something different
about thisMIRV. The bus had an unusual shape, and it did odd things as it moved through space-rather
than spinning, asthe usua nuclear warheads did, it oriented itsdlf in relation to the earth. Infrared
cameras on American satellites photographed something that they had never seen on a Russian warhead
before: alarge fin pand that was glowing with hegt-the bus was dumping heet into space asthe vehicle
soared over the Pacific. Why would it need to do that? The laws of thermodynamics said that if there
was heat pouring into space from the bus, then the inside of the bus had to be cold. Thiswasa
refrigeration system. But what on the bus needed to be kept cold? A nuclear warhead can tolerate hest
above the boiling point of water. After the bus separated into its ten small warheads, each warhead
punched down through the atmosphere, popped a parachute, and fell into the water. Nuclear warheads
don't need to come down on a parachute.

Severd such teststook place, but it's not clear when they happened or how much information the
CIA redlly got. Andysstakestime, and nothing isever crystal clear. In October 1988, the CIA
obtained imagery of misslesgtting in storage bunkers or launch slosin Kamchatka. Theimagery
showed that the warheads were connected by pipes or hoses to refrigeration systems on the ground. Al
the Soviet missiles used liquid fue, which needed to be kept cold, but even so, something about these
cooling systems made the CIA andyststhink they were not for cooling rocket fuel. Refrigeration implies
life. The missles appeared to contain living weapons.

The CIA has closetieswith British intelligence. Even so, the CIA chose not to tell M16 about
the tests of the new missilewarheads. The CIA could not be absolutely certain that the warheads were
biologicd, or that agerm or virus could possibly be powerful enough to usein place of a nuclear weapon.
It ssemsthat there was a puzzlement going on within the American intelligence community over whether
or not agerm that landed on a city from space could do any kind of real damage. And yet if it wastrue
that biological missiles seemed to be aimed at the United States, just who should be informed of this?
The NOFORN knowledge of the chilled biowarheads was tucked away ingdethe CIA likethemeat ina
wanut.

Shortly after Christopher Davis and Hamish Fillip briefed the Americans on what Dr. Pasechnik
had told them, the United States and Britain became a great deal more concerned about biologica
wegpons. President George Bush and Prime Minister Margaret Thatcher were briefed by their
intelligence people on the ICBMs armed with plague and smalpox. Mrs. Thatcher hit theroof. She
telephoned Mikhail Gorbachev, who was then the head of the Soviet Union, and forcefully asked him to
open his country's biowarfare facilities to ateam of outside inspectors. Gorbachev stalled for awhile, but
he eventudly agreed.

A secret British-American wegpons-ingpection team toured four of the main Biopreparat
scientific facilitiesin January 1991. The team membersincluded Christopher Davis. They ran into the
same problems that the United Nationsingpectorswould later runintoin Irag.

The Soviet biologists did not want to discusstheir work and did not want anyone seeing their
laboratoriesin operation. The ingpectors were met with denids, evasions, time-wasting bureaucracy,
stupefying, a cohol-laden medlsthat stretched on for hours, snarled transportation arrangements, and
endless speeches about friendship and internationa cooperation. Whenever they could pull themselves



away from a speech, they saw large Leve 4 space-suit rooms that had been completely stripped of
equipment and sterilized and were not in use, though the |abs showed every sign of having beenin
operation recently. They traveled by busto ahuge microbiology facility south of Moscow called
Obolensk. Thefacility was surrounded by layers of barbed wire and military guards. The head scientist
was alean-faced military officer and microbiologist named Dr. Nikola Urakov, an expert in plague.
Inside one of the Level 4 aress, the ingpectors found an array of two-story-tall fermenter-production
tanks. Thiswasamgjor production facility for the GM plague, but the tanks were now empty. When
Davis and the other inspectors accused Dr. Urakov of manufacturing plague by the ton, he blandly
informed the ingpectorsthat al the research at hisingtitute was for medica purposes, snce plaguewas"a
problem™” in Russia

"Thiswas clearly the most successful biological-wegpons program on earth, yet these people just
sat thereand lied to us, and lied, and lied,” Davissaid to me. Heingststhat the Russian government has
never come clean. "To thisday, we gtill do not know what happened in the military facilities that were the
heart of the Russan program.”

Latein the day on January 14th, the team arrived at Vector, the sprawling virology complex
gtuated in the larch and birch forests near atown called Koltsovo, about twenty miles east of
Novosibirsk, in Sheria. They were offered vodkaand caviar, lots of good food and many toaststo
friendship, and were sent to bed. The next morning, after being treated to more vodka and caviar for
breskfast, they demanded to see the building called Corpus 6. It isahomely brick structure, with
windowsrimmed in concrete. The gtairsin Corpus 6 are crooked. Many of the buildings at Vector
were constructed by gangs of prison laborers, and it is said that they wanted to make every concrete step
dightly differentin Sze. The Russan story isthat the prisoners were hoping that some biologist would fall
down the gtairs and break his stinking neck.

The inspectors were shown into the entry area of Corpus 6. A British ingpector named David
Kély, awell-known research microbiologist at Oxford University, took atechnician asde and asked him
what virus they were working with there.

"We areworking with smallpox,” the technician answered.

By early 1991, smallpox was supposed to exist only at the CDC and at the Moscow Indtitute.
David Kelly was amazed to hear the word smallpox, and he repested the question three times-"Y ou
mean you were working with variolamajor here?'-and he emphasized to the technician that his answer
was very important. The technician responded emphaticaly, threetimes, that it was variolamgjor. Kelly
saysthat hisinterpreter was the best Russian interpreter that the British government has. "Therewas no
ambiguity.”

The ingpectors were stunned. Vector was not supposed to have any smallpox at dl, much less
be doing experimentswithiit.

The ingpectors made their way up the crooked stairs of Corpus 6 to an upper level, and they
entered acorridor. Along one side of the corridor was aline of glass windows looking in on agiant stedl
dynamic aerosol test chamber. The deviceisfor testing biowegpons-it has no other purpose. Small
explosives, or bomblets, are detonated inside the chamber, releasing abiologica agent into the air of the
chamber. The aerosol test chamber in Corpus 6 had tubes coming out of it. Sensors could be placed on
the tubes-or monkeys or other animal's could be clamped onto them-and exposed to the chamber's air.
On the other side of the corridor was a command center that bespoke serious business. The center had
massve dids, lights, and switches that made it ook like a set from a Russian remake of Forbidden
Planet. ("It'sKrdl metd.... Try your blaster on that, Captain.") The Vector scientists later explained to
the ingpectors that the chamber was aMode UKZD-25 bioexplosion test chamber. 1t wasthe largest
and most sophisticated modern bioweapons test chamber that has been found in any country. The
ingpectors came to believe that the bomblets for the smallpox MIRV biowarheads had probably been
tested and refined in the chamber.

The inspectors asked if they could put on space suits and go inside the chamber. They would
have liked to take swab samplesfrom the inner walls, but the Russansrefused. "They said our vaccines
might not protect us. This suggested that they had devel oped viruses that were resstant to American



vaccines,”" one of theingpectors, Dr. Frank Malinoski said. The Russians became agitated and ordered
the ingpectorsto leave Corpus 6.

At asumptuous dinner that evening, full of toasts to the new reationship, three inspectors-David
Kdly, Frank Malinoski, and Christopher Davis-publicly confronted the head of Vector, apox virologist
and scientific administrator named Lev S. Sandakhchiev, about Vector'ssmallpox. (Hisnameis
pronounced " Sun-dock-chev" but many scientists refer to him smply as Lev.) He backpedaled angrily.
"Lev isgnomdike, ashort man with awizened, weather-beaten, lined face and black hair,” Christopher
Davissaid tome. "He's very bright and capable, atough individud, full of bonhomie, but he can be very
nasty when heisupset.”

Sandakhchiev heatedly insisted that his technician had misspoken. He cdled on his deputy,
Sergey Netesov, to support him. The two Vector leaders said that there had been no work with
smalpox a Vector. The only place smalpox existed in Russawas at the WHO repository at the
Moscow Indtitute. They said they had been doing genetic engineering with smallpox genes, that wasall.
Vector didn't have any live smalpox, they said, only the viruss DNA. The more they spoke about
genetic engineering and the DNA of smallpox, the murkier and scarier the talk sounded to the inspectors.
"They were both lying," David Kdlly said to me, "and it was avery, very tense moment. It seemed like
an eternity.”

"Thefact is, they had been testing smallpox in their explosion test chamber the week before we
arrived,” Christopher Davissaid. "The nerve of these people.”

The first deputy chief of research and production for Biopreparat, Dr. Kanatjan Alibekov, who
was present at the Vector meetings, later defected to the United Statesin 1992. He became Ken
Alibek, and he revealed a panoramic vista of Biopreparat, a ong with detailsthat Christopher Davisand
the others had not imagined. Alibek described a huge program that was broken into secret
compartments. Very few people insde the program knew its scope. Because it was compartmentalized
and secret, it had the potentia to fal apart into smaller pieces, and the world might never know wheredl
the pieces had gone.

It isnow clear that the Soviet bioweapons program was quite advanced by the time the Soviet
government fell, in December 1991. A couple of years earlier, in 1989, at amilitary facility known asthe
Zagorsk Virologica Center, about thirty miles northeast of Moscow, biologists were making and tending
astockpile of twenty tons of weapons-grade smallpox. Thisisabsolutely extraordinary, considering the
security arrangementsthat prevail around the little collection of smalpox vidsin Atlanta. The Zagorsk
smallpox was apparently kept in insulated mobile canisters, so that it could be moved around on railcars
or in cargo aircraft. It seemsthat there was another stockpile of frozen smallpox warhead materia at a
military facility called Pokrov, about fifty miles east of Mascow.

The biowarheads, Ken Alibek revealed, could be filled with dry powder or with liquid smallpox.
Each MIRV bus had ten warheads, and each warhead had ten grapefruit-sized bombletsinsdeit. The
warheads would float toward the earth on parachutes, and as they neared the ground they would burst
gpart, throwing out afan of bomblets. Each bomblet could hold two hundred grams of liquid smallpox.
The bombletswere likely pressurized with carbon-dioxide gas, which blew out amist of variola. Each
warhead could ddliver ahdf gdlon of smdlpox migt, hissng from the bomblets asthey rained down. The
mist would drift above rooftops, and it would get into people outdoors, and it would get inside houses
and schools, and it would be sucked into the vents of office buildings and shopping mdls. One MIRV
missile could ddliver forty-five pounds of smalpox mistinto acity. It doesn't sound likealot, until we
consider how much smallpox Peter Los put into the air by coughing.

The smallpox that was designated for the warheads was evidently a strain that the Soviets named
India-1. It had been collected in Indiain 1967, in alittle place called Vopd, by Russian scientissswho
were gpparently ordered by the KGB to get someredly hot scabs. They probably tested this strain
againgt other strainsto get a sense of which wasthe hottest, or perhaps they selected a strain that seemed
more resistant to vaccine. (Thiswould dmost certainly have required human testing.) In any case, the
Vopd dran, or India-1, became astrategic wegpon. The strain may be exceptiondly virulent in humans.
Officials of the Russan Federation have vaguely admitted to the existence of India-l, but the Russian



government has so far refused to share the India-1 strain with any scientists outside Russia, and so its
characterigtics, and the meansto defend againgt it, remain uncertain.

In 1991, the WHO had two hundred million doses of frozen smalpox vaccinein storagein the
Gare Frigorifique in downtown Geneva. Thiswasthe world's primary stockpile of smallpox vaccine,
The vaccine sockpile was costing the WHO twenty-five thousand dollars ayear in storage costs, largdly
for the dectricity to run the freezers. In 1991, an advisory paned of experts known asthe Ad Hoc
Committee on Orthopoxvirus Infections recommended that 99.75 percent of the vaccine stockpile be
destroyed, in part to save on dectricity costs. Since the disease had been eradicated, there was no need
for the vaccine. The vaccine was taken out of the freezers, serilized in an oven, and thrown into
Dumpsters. Thismove saved the WHO less than twenty-five thousand dollars ayear, and left it with a
tota of five hundred thousand doses of smallpox vaccine. That islessthan one dose of the vaccine for
every twelve thousand people on earth. The WHO has no plansto increase its stockpile now, since
replacing the lost quantity would cost ahdf-billion dollars, and it doesn't have the money.

According to severa independent sources, Lev Sandakhchiev wasin charge of aresearch group
at Vector in 1990 that devised amore efficient way to mass-produce warhead-grade smallpox in
industrialscale pharmaceutical tanks. In 1994-three years after the British and American bioweapons
inspectors toured Vector and were told by Sandakhchiev that there was no smallpox there-his people
built a prototype smallpox bioreactor and alegedly tested it with variolamgjor. Thereactor isa
three-hundred-gallon tank that looks something like a hotwater heater with amaze of pipesaround it. It
stson four stubby legsinsde aLevel 4 hot zonein the middle of Corpus 6, on the third floor of the
building. The reactor wasfilled with plastic beads on which live kidney cdllsfrom African green monkeys
weregrowing. Vector scientisiswould pump the reactor full of cdl-nutrient fluid and alittle bit of
smdlpox. The reactor ran at the temperature of blood. In afew days, variolawould spread through the
kidneys cdlls, and the bioreactor would become extremely hot with amplified variola, whereupon the
liquid insde the reactor could be drawn off in pipes and frozen. In biologica terms, the liquid was hot
enough to have globa implications.t A single run of the reactor would have produced approximeately one
hundred trillion lethal doses of variolamg or-enough smallpox to give each person on the planet around
two thousand infective doses of smallpox. Vector scientists steadfastly maintain, however, that they did
no experiments with smalpox until 1997.

The Vector smallpox reactor isnow reportedly in disrepair. No foreigners were alowed into the
space-auit areas of Corpus 6 until 1999, when ateam of American scientistswent insde. The areahad
been sterilized, and they didn't wear space suits, but they did wear Level 3 outfits. They noticed the pox
bioreactor and asked what it was. A Vector employee replied, with astraight face, in athick Russian
accent, "Is a sewage-treatment fazility."

The Americans were virologists, and they knew exactly what avirus bioreactor was. One of the
Americansreplied, "Oh, yeah, right.” The Vector scientists misunderstood the reply and thought the
Americans had no problem with their tank. Recently, Sergey Netesov, the deputy director of Vector,
inggted in an e-mail to an American government scientist named Alan Zdlicoff that, indeed, the Vector
pox reector redly isasewage-treatment tank. "Sergey'slying-heissmply lying," Zdlicoff saidtome. "I
am reminded of how Teddy Roosevelt said that Russanswill lie even whenitisnot in their best interest
to do so."

The Vector scientists are dead broke. Some of the V ector weapons production tanks are now
occasiondly used to manufacture flavored acohol, which is marketed in Russia under the brand name
Sberian Siren.

No one seems to know what happened to the many tons of frozen smallpox or the biowarheads.
Today, both the Zagorsk Virologica Center and the bioweaponsfacility at Pokrov are under extremely
tight military security. Both Sitesare controlled by the Russan Minigtry of Defense. They are closed to
all outside observers and have never been visited by bioweapons ingpectors or by representatives of the
WHO. "When we gpproach people in those places,” Alan Zdlicoff said, "the door isliterdly dammedin
our faces. We aretold to go away. | think the conclusion isthat they are going ahead with BW
[biowarfare]." The Zagorsk and Pokrov military officids have never offered the world any evidence that



the many tons of smallpox once stored at these Sites were destroyed. "The sixty-four-thousand-dollar
question iswhat happened to the smalpox materia for those warheads," one source closeto the Stuation
sad. "All weve ever gotten from our Russian colleaguesis bland assuranceslike, “If it ever exigted, it's
gone.' It's hard to get them to admit they charged the warheads with smalpox. We don't know where
thewarheads are now. If they were charged with high-test smalpox, how were they decontaminated?
We ask them, "Did you drain the warheads? and we don't get an answer. If those warheads weren't
drained, then they have smdlpox in them now."

Nobody seemsto trust the Zagorsk military virologists, not even other Russian biowegponeers.
The Vector scientists have been known to refer to them privately as svini-swine. TheU.S. State
Department circulated an interna brief indicating that Lev Sandakhchiev had been quoted in Pravda as
saying that he was worried about the "probability that smallpox samples may exist in laboratories other
than Novosibirsk [Vector], for example, in Kirov, Y ekaterinburg, Sergiyev Posad [Zagorsk], and S.
Petersburg.” Sandakhchiev later ingsted that Pravda got him al wrong: "Thet | never said. Thisis
insane”

"Lev was no doubt punished for hisremarks," Zdlicoff observed. "I'll bet my paycheck the
Russians have clandestine stocks of smallpox at Zagorsk," another American government scientist who
had spent time at Vector said to me. "The Russians themsdlves have told usthat they lost control of their
smdlpox. They aren't sure where it went, but they think it migrated to North Korea. They haven't said
when they lost control of it, but we think it happened around 1991, right when the Soviet Union was
busting up." A master-seed strain of smallpox virus could be afreeze-dried bit of variolathe sze of a
toast crumb, or it could be aliquid droplet the Size of ateardrop. If ateardrop of India-1 smallpox
disappeared from a storage container the Size of a gasoline tanker truck, it would not be missed.

A microbiologist named Richard O. Spertze wasthe head of the United Nations
biological-weapons inspection teams in Irag-the UNSCOM teams-between 1994 and 1998. Spertzel
joined the Army in the late nineteen fifties and was assigned to the American biologica \Wegpons program
a Fort Detrick, where he served as a veterinarian and medical officer. When the biowarfare program
was shut down in 1969, he stayed on at USAMRIID, working the peaceful side of biodefense. He
knows agood deal about biologica wegpons. Spertzel isnow in hislate sixties, a stocky man with
glasses and awhite flattop buzz cut. He has an understated, blunt way of talking. He made someforty
tripsto Iraqg, until the ingpectors were kicked out for being too nosy. Spertzel picked hisway through
suspected sites of biol ogicaweapons research and development, and he directed the andysisand
destruction of the main Iraqgi anthrax plant, Al Hakm, acomplex of buildingson amissile basein the
desert west of Baghdad. The UN teams blew up Al Hakm with alarge amount of dynamite. Spertzel
now lives on aten-acre spread in the country just outside Frederick, Maryland, within afew minutes
drive of USAMRIID.

"Thereisno question in my mind that the Iragis have seed stocks of smdlpox,” Spertzel said to
me.

"Why do you think that?'

"Inanutshell, the Iragis formally acknowledged to usthat they were acquiring weapons of mass
destruction by 1974," he said. By then, Spertzel explained, the Iragis had aready built apair of
Biosafety Leve 3 lab complexes at abase called Saman Pak, which covers apeninsulathat sticksout in
abend of the TigrisRiver. Salman Pak was run by the Iragi security service. They had what they caled
an "antiterrorist training camp” there. "1t would have taken awhile to build these biocontainment labs at
Saman Pak, so we think their biowarfare program dates back to 1973 or earlier,” Spertzel said.

In 1972, an outbreak of smallpox occurred in Iran and spread into Irag. "There would have
been many samples of smalpox in hospital [absin Irag after that outbresk,” Spertzd said. "ltis
inconceivable to methat at just the time when they were starting a biowarfare program they would have
gone around Irag and thrown out dl their smallpox.”

In the mid-nineties, the UN ingpectors often used the Habaniyaair base outside Baghdad. Every
time they flew into Habaniya and took the road to town, they drove past agroup of dusty concrete
buildings that were run by abranch of the Ministry of Health called Comodia. The Comodiabuildings



were warehouses and repair shops, and they were surrounded by apartment buildings and residentia
neighborhoods. Thisdid not seem to be alikely placefor biowarfare activity, but in Irag you could never
be sure, so one day the inspectors decided to have alook around Comodia

The repair shop was anothing. They went into the warehouse. On the second floor they found a
machine sitting by itsdlf in its own room, awaiting repair. The ingpectors recognized the machineasa
type of freeze-dryer that is used for filling small tubeswith seed stocks of freeze-dried virus. The
meachine had alabd onit that ssid SMALLPOX.

"l just hoped they'd sterilized the thing," Spertzel remarked.

Thetop virus expert in the Iragi biowarfare program was Dr. Hazem Ali, abeefy, robust, proud
man in hisforties, who had aPh.D. invirology from Newcastle Univerdty in England. He spoke fluent
English with aBritish accent. "He was one of the more brilliant scientistswe had contact with," Spertzel
sad. Dr. Ali ranacomplex of Level 3 biocontainment labs called Al Mand, whichwas Irag's
virus-weapons devel opment facility. Al Mand isin the outer suburbs of Baghdad. The UN people spent
sometime questioning Dr. Ali inaroom inthe Al Rashid Hotel, and in September 1995, they questioned
him in a conference room where television cameras were operated by the Iragi government. Spertzel
listened while Dr. Ali described hiswork with poxvirusesat Al Mana. Dr. Ali said that he and hisgroup
had been working to develop camelpox virus as abiological wegpon. Camelpox virusis extremely
closdly related to smdlpox. It makescamessick, yet it hardly ever infects people-you could run your
hands over the wet, crusted muzzle of a pustulated camel, then lick your hands and rub them on your
face, and you would probably not catch camel pox.

"You st back and listen to this, and you try to control your emotions,” Spertzel sad. "If | heard
that from some Joe Blow on the street | would say, "He'sanidiot,' but thiswas Dr. Hazem Ali, and heis
not an idiot, heisaBritish-educated Ph.D. virologist. Our only explanation for their camel pox was that
it was acover for research on smallpox.” The biocontainment zones at Al Manal were kept at Leve 3,
but the safety controls didn't look like they were up to Western standards. The Americans and most of
the Europeans on the UN team were very afraid of Al Manal. They wanted to blow the place up, but the
French government vetoed that idea.

Al Mana had been built by a French vaccine company then known as Pasteur Mérieux (now
part of Aventis-Pasteur). Pasteur Mérieux had constructed it as a plant for making veterinary vaccines
and had run the facility while training Iragi staff on the equipment. The Pasteur Mérieux peopleleft Al
Mana severa years before it was converted into a poxvirus-wegpons facility, and though they may have
been alittle naive, thereis no evidence they ever thought Irag would use the plant for weapons.

In any event, the French government did not want to see a French-built plant dynamited,
principally because that might threaten France's other commercid interestsin Irag. The United Nations
had to find aless obviousway to give thefecility the degp six. "Wefilled the aircirculation sysem with a
mixture of foam and concrete before we left Irag, and | believe we made the labs unusable,” Spertzel
sad. Not that it matters. A Level 31abisnot expensveto build or very difficult to hide. Most legitimate
Levd 3 research facilities are afew rooms, and they can be anywhere.

In 1999, the Iragi government asked the United Nations for funds to reopen Al Manal. The UN
turned down the request.

"Their biowarfare program continues,”" Spertzel said, "and the chance the Iragis are continuing
research into smalpox today ishigh.”

After the American-British ingpection team visited Vector in 1991 and found evidence that the
Vector scientists were doing genetic work with smallpox and were testing the live virusin achamber for
drategic weapons systems, itsfindings were classfied. The U.S. government decided to work quietly
with the new leadership of the Russian Federation to seeif the problem could be settled without getting a
lot of attention. If theworld learned that Russia had a huge biowarfare program, and one that involved
genetic engineering, then other countries might be impressed and tempted to get involved with dark
biology. Oneleading expert close to the negotiations between the United States and Russia said that the
diplomatic gpproach failed; the Russans stonewalled the Americans, and the ingpections stopped. "The
whole thing went into the sand,” he said.



"Their BW [biowarfare] program waslike an egg,” Frank Mdinoski (who had been amember of
the ingpection team) told me. "We saw the white of the egg, but we didn't seetheyolk. They
hard-boiled the egg, and they took out the yolk and hid it away." 1n 1997, the Russian government
suddenly announced that the smallpox collection in Moscow had been moved to Vector. The WHO
rubberstamped that decision one year later, and Vector became the only officid repository of smallpox
besidesthe CDC.

Today, Vector islargely abandoned, and about eighty percent of the buildingstherearein ruins
or are not being used. Under the Cooperative Threat Reduction Program, the U.S. government has
given millions of dollarsto the Vector scientiststo help them do peaceful research. Vigiting American
scientists have been told that delegations of biologists or officidsfrom Iran have visited Vector and tried
to hireit as a subcontractor to do unspecified research into such viruses as Ebola, Marburg, and perhaps
smdlpox. Inthe American intelligence community, Iran iswiddy believed to have avigorous and modern
biol ogi cal-weapons program, which it probably established in response to Irag's biowarfare program.

No outsiders have ever seen the smallpox freezersinside Corpus 6, but there are two of them, an
A and aB. TheVector mirrored smallpox is said to contain one hundred and twenty different named
samplesof variola. Each of them is probably stored in two or moreidentical masterseed vias. Corpus 6
issurrounded by razor wire and is under military guard, with a security system that was built by the
Bechtel Group and paid for by the U.S. government, in the hope of keeping the Vector smallpox from
migrating somewhereese,

Battle in Geneva Peter Jahrling, the senior scientist at USAMRIID who was called to the office at
four in the morning on October 16th, 2001, when the Daschle letter full of anthrax was being andyzed at
the Indtitute, isthe co-discoverer and namer of the Ebola Reston virus, the only type of Ebolathat has
ever been seen in the Western Hemisphere. Ebolais an emerging virus from the rain forests and
savannas of Africathat causes peopleto die with hemorrhages flowing from the openings of the body.
There are now fiveidentified species of Ebola. The hottest of them, Ebola Zaire, kills up to ninety-five
percent of itsinfected victims, and thereisno curefor it. Jahrling discovered the EbolaReston virusin
1989, during an outbreak of Ebolain Reston, Virginia, asuburb of Washington, D.C. Before he knew
what the viruswas, he inadvertently inhaed awhiff of it fromasmal flask. Tom Geshert, the
USAMRIID microscopist whom Jahrling would later ask to examine the Daschle anthax, also took a
whiff. Thetwo scientists tested their blood every day for awhile after that, but they never became sick.
They arethe officia codiscoverers of Ebola Reston, and they have continued to collaborate on research
into Ebola. Peter Jahrling also discovered that an antivira drug called ribaviran can be used successfully
to cure people who are infected with Lassa, the Level 4 virusthat turns people into bleeders.

In the nineteen nineties, as the presence of biologica wegponsin Russiaand other countries
became more obvious and more darming, Peter Jahrling expanded hisinterests beyond Ebolaand began
to study smdlpox. He worked with the Cooperative Threat Reduction Program, and he flew frequently
to Vector, where he got to know Lev Sandakhchiev, Sergey Netesov, and many other Vector people.
He exchanged Christmas cards with them every year and drank vodka with them when hevisited. He
liked them personally and tried to get aong with them.

In the late nineties, there was virtualy no smalpox vaccine on hand in the United States-at any
rate, nowhere near enough to stop even asmall outbreak. Jahrling got involved in effortsto create a
nationa stockpile, but he cameto bdieve that the vaccine would not be sufficient if there was abioterror
attack on the United States. The traditiona vaccine, vaccinia, has arate of bad reactions, including brain
disease and death, that probably makes it unacceptable by modern standards of pharmaceutical safety.
About onein five people couldn't receive the vaccine under current rules. Thevaccineisalivevirus, and
it can sicken or kill people who have lowered immune systems. Today, many people have lowered
immunity, including those who are taking immunosuppressive drugs, such as peoplein chemotherapy or
people with inflammatory diseases. Many people aso have lowered immunity because they are
HIV-positive. The vaccine can't be given to people with eczema, or to family members of someone with
eczemaor other skin conditions, and it can't be given to pregnant women or to familiesthat have a baby
inthehouse. The pustule formed by avaccination is contagiousif it oozes. If the smalpox vaccine was



given indiscriminately to everyonein the United States, it is suspected that at least three hundred people
would die, or perhaps one thousand or moreno one redlly knows-and many other people would be
sckened. If apharmaceutical company marketed a drug that killed a thousand people, it would be one
of the biggest scandalsin the history of the drug industry.

Peter Jahrling had aloose-knit group of researchers around him, and he pushed them to develop
other ways of protecting people against smalpox. He was encouraged by the increasing success of
antivira drugsinfighting HIV.

One of Jahrling's collaborators at USAMRIID, avirologist named John Huggins, ran some
experiments and found that adrug called cidofovir (which is marketed under the brand name Vigtide)
could be used to successfully treat monkeysinfected with monkeypox. Working in the Maximum
Containment Lab at the CDC in 1995, Huggins aso found that cidofovir seemed to work against
smallpox in atest tube. Cidofovir might help people with smallpox, and possibly other smallpox drugs
could befound. An antiviral drug for smallpox could also be used to treat people who had bad reactions
to the existing vaccine; it could be a safety net for immune-compromised people in case millions of
people needed to be vaccinated for smallpox quickly.

In order to develop drugs and anew vaccine for smallpox, it would be necessary to do
experimentswith live variola. The Food and Drug Administration would never license adrug or vaccine
for smdlpox unlessit had been tested and shown to work on at least one type of infected anima. Two
centuries ago, Edward Jenner had tested his vaccinein ahuman chdlengetrid. Human chdlengetrids
with redl smallpox today would be unethical and highly illega, and might well be consdered acrime
against humanity. There were going to have to be other waysto test curesfor variolabesdes Edward
Jenner'sway.

Shortly before the Eradication was formaly declared completein December 1979, D. A.
Henderson moved to Baltimore and became the dean of the School of Public Hedlth at Johns Hopkins
University. Heand hisfamily settled into asolid brick Georgian house near the campus. They built a
Japanese garden along the side of the house, and D.A. enjoyed entertaining students and faculty there.
Heloved to spend a Saturday in the family room, in abig easy chair by the diding glass doorsthat
looked out on the garden. For years, hiswife, Nana, had been asking him if he had any plansto retire;
he said he would like to retire, but not immediately. He served asapresidential science adviser inthe
Bush, Sr., White House for awhile, and he has atop secret-level national-security clearance. He began
hearing about the Soviet/Russian biowarfare program in the mid-nineties. Starting in 1995, the
government gave nationa-security clearancesto people involved with public heglth, microbiology, and
smalpox. Many of them were taken into a conference room at US RIID and briefed by Peter Jahrling
and others who had specid knowledge. They were dso briefed by Ken Alibek, the second major
defector to come out of Biopreparat after Vladimir Pasechnik.

D. A. Henderson was dismayed by what he learned. He was dow to accept the disturbing
information that he was getting about smallpox in the Soviet Union, and he could hardly bear to confront
it. Soviet public hedlth doctors had been the early driving conscience behind the Eradication, and the
country had donated much vaccineto the effort. Svetlana Marennikova, the keeper of the WHO's
smallpox in Moscow, had seemed to be athoroughly professional scientist. It wounded Henderson to
accept this, but by early 1997, he had concluded that smallpox was by no means under control in just
two freezers. What shocked him the most was the revelation of the twenty tons of smallpox at Zagorsk.
In hismind, thiswas an obscenity. Asearly as 1998, he became aarmed about Osama bin Laden, and
he began making public statements about the possibility that bin Laden's organization would acquire
smallpox. He began working behind the scenesto encourage the U.S. government to build up a
stockpile of the smallpox vaccine, but he found this hard going, since no one seemed to take the threst
very serioudy. Nobody, except for ahandful of people like Peter Jahrling, seemed to understand how
bad the disease was or how fast it would spread. Increasingly concerned about the threst of biological
terrorism, Henderson founded the Johns Hopkins University Center for Civilian Biodefense Strategies
and becameitsfirst director.

Onegray winter day in 1999, | visted Henderson in hishouse, and we s&t in the family room and



ate ham sandwiches and drank Molson beers. He was older yet the same man-six feet two, broad
shouldered, with a seamed, angular face, pointed ears, and athick brush of hair, though now gray. He
filled the room with his gravelly voice and an auraof human power. He wasthe medica doctor who had
driven variolaout of humanity. Thewalsand shelves of the room were crowded with African and Asian
scul ptures and wooden Ethiopian crosses that he had picked up during histravels. "If smallpox wereto
appear anywherein the world today, the way airplanetravel isnow, about six weeks would be enough
time to seed cases around the world," he said. " Dropping an atomic bomb could cause casudtiesina
gpecific area, but dropping smallpox could engulf the world." He sipped his Molson, and the sky turned
the color of bluestone, and raindrops splattered across the wooden decks in the Japanese garden.

At that time, very few public hedlth experts or government officidstook D. A. Henderson
serioudy when he said he thought a global smallpox outbreak could redlly happen. Hewasviewed in
Washington as an older guy who had become apain in the neck. Henderson intended to remainapanin
the neck for the foreseeable future. He had preserved his top-secret nationa -security clearance, because
he believed that if abioterror event occurred, the government might want to pull himinto help, and he
would need a security clearancein order to serve. Because he had the clearance, he heard about little
bioterror threststhat didn't get into the news. Hefelt they were harbingers of something bigger. "Inthe
last ten days,” he remarked to me, "weve had fourteen different anthrax scares. Everybody and his
brother isthreatening to use anthrax. Of course, ared bioterror event is going to happen one of these
days."

Inacam, persstent voice, he argued for the destruction of the official stocks of variola. "What
we need to do is create aclimate where smallpox is consdered too moraly reprehensibleto beused asa
weapon,” hesaid. "It would make the possession of smallpox in alaboratory acrime against humanity.
The likelihood that the virus would be used as aweapon is diminished by agloba commitment to destroy
it. How muchitisdiminished | don't know. But it addsaleve of safety.”

Henderson was a member of the Ad Hoc Committee on Orthopoxvirus Infections, the smallpox
advisory pand for the WHO. The committee was composed largdly of veterans of the Eradication, and
they met at irregular intervalsin Geneva. Starting in 1980, they began to discuss getting rid of the two
repositories of the virus-the one a the CDC and the onein Moscow. Henderson now saysthat at that
time he didn't care much one way or the other whether the stocks were destroyed, since the disease had
been eradicated, and that was the main thing. Between the CDC freezer and the Russian freezer, there
were not more than a couple of pounds of frozen smdlpox materid, dl told. The vidswould havefit into
afew cardboard boxes, and heating them in an oven would seem to be essy.

Some of the committee membersfelt that destroying the stocks of smalpox in Atlantaand
Moscow amounted to the purposeful extinction of aspecies. Even though it was variola, the worst
human disease, would it be proper to send it to extinction? (They didn't know that the Soviet Union was
then making variola by the ton for loading into ICBMs.)tIn 1990, the U.S. secretary of hedth, Louis
Sullivan, asked the WHO what its position was: should smallpox be made extinct asaspecies? The Ad
Hoc Committee solicited the views of the mgjor societies of microbiology, aong with the Russian
academy of medicd sciences. The answers came back, and they were unanimous. variolashould die.
Nobody wanted variolakept around. Even so, the committee proposed that the information in the DNA
of smallpox be preserved. 1n 1991, the CDC pox virologist Joseph Esposito and the genomic scientist J.
Craig Venter decoded the entire DNA of the Rahima strain of smalpox. The genetic information in the
Rahimastrain could be kept, while Rahimaand itsfellow strains could be made extinct.

In 1994, the committee and the World Hedlth Assembly voted unanimoudy to destroy dl the
stocks of smalpox, and they set a deadnine of June 30th, 1995, for the execution. The officia stocks
would be cooked in autoclaves-ovens that would make the vials of smallpox sterile. But then, abruptly,
the British Ministry of Defence and the U.S. Department of Defense began to object to the plan. The
1995 deadline line passed, and the stocks of smallpox gtill sat in the freezers.

The governments of nonindustrial countriesthat had suffered from smallpox didn't like the idea of
American and British military people kegping smdlpox: it made them very nervous. In 1996, the WHO
General Assembly voted for the total destruction of the officid stocks and set anew deadline of June



30th, 1999, but as that deadline approached, opposition to the destruction persisted. It was now coming
both from Russiaand from some members of the American scientific community, mainly virologists, who
wanted to study smallpox for pure scientific curiogity. Inthe summer of 1998, the Indtitute of Medicine, a
branch of the Nationa Academy of Sciences, formed apand of expertsto explore the question of what
sorts of important research might requirered variola. D. A. Henderson smoldered about it. He
objected to the very way in which the panel was posing the question: "If you ask scientist what research
could be doneif he had the live smallpox virus, of course he's going to tell you alot of research could be
done." In hisview, there was no good scientific judtification for research into real variola. He had no
illusonsany longer that variolasat in only two freezers, but he fet that the United States and Russiahad
an opportunity to show the world the mora high ground. Hefdt that the traditional vaccine had worked
in the Eradication and would work again if there ever was abioterror attack with smallpox. He thought
that an antivira drug for smallpox was along shot that would waste resources, and that the research
would interfere with the far more important task of showing theworld that the United States and Russa
could get dong finewithout smalpox. "To get anew drug for smalpox will cost three hundred million
dollars, and the money smply isn't there," he said.

On January 14th, 1999, the Ad Hoc Committee on Orthopoxvirus Infections met at the WHO,
in a conference room in an annex building. The meeting was chaired by D. A. Henderson. The
participants were the inner circle of the committee. There were dso anumber of straphangers-people
gtting in chairs at the edges of the room, sometimes asking questions. One of them was Peter Jahrling.
Lev Sandakhchiev, the head of Vector wasin theinner circle of the eradicators. Sandakhchievisa
chain-smoker, and at every break he went outdoors and paced aong awalkway in the cold, wreathed in
acloud of pungent blue smoke from his Russan cigarettes.

Lev gave apresentation. He read from along, prepared text in English, and when he answered
questions, Svetlana Marennikova, the former guardian of the WHO smallpox repository in Moscow,
helped to trandate for him into English. Sandakhchiev said that there had been no work with smallpox a
Vector until very recently. Though the WHO smallpox had been moved to Vector in 1994, he said, it
had sat in afreezer for three years, and nobody there had used the virusfor experiments until 1997.

This caused abig stir in the room: the WHO had not officially made Vector the repository until
1998, but here Sandakhchiev was saying that the smallpox had been moved out of Moscow without
anyone's permission and years earlier than had been supposed.

The Japanese eradicator, Dr. |sao Arita, was particularly dismayed, and he grilled the Russian
pox scientigts: "Why did you moveit then? Why didn't you tell us?'

Henderson had good reason to believe that Sandakhchiev and his people had been developing
and testing smallpox for weaponsin 1990. "I rolled my eyes," herecalled later. "And | saw Peter
Jahrling and other peopleralling their eyesat me. 1t was quite e aborate and quite unbelievable. Were
stting there, he's presenting us with dl this horseshit, and he knowsiit's horseshit. Hewaslying
flagrantly.”

Toward the end of the meeting, Henderson gave hisviews. He spoke for forty-five minutesin his
gravelly voice, with passion and restrained anger. He said that Osamabin Laden represented a danger
to theworld. He said that bin Laden could get smallpox and would useit. He said that the Aum
Shinrikyo sect in Japan could get smalpox and useit. He said if smalpox was used as a bioterror
wegpon, everyone on earth was in danger, and it was imperative that the leading countries of the world
agreeto destroy the official stocks of variola. Looking straight at Sandakhchiev and at hisold colleague
Marennikova, he said he believed that smallpox existed in at least three placesn Russia. He said that
severd biowarfare scientists from Russia had gone south-to countriesin the Middle East. He spoke of
his opposition to any further research with variolain the laboratory, and he posed a question to the room:
"How many requests for experiments with variola have you actudly had in the past twenty years?"

Lev Sandakhchiev firmly ingsted that he and his people hadn't been doing anything with smallpox
until very recently.

Asfor the CDC, it had had virtualy no requests for experiments with smalpox. The smallpox
had been deeping peacefully in the freezer, except when the Rahima strain was taken out and its DNA



was sequenced by Esposito and Venter. But Peter Jahrling wanted to awaken the smalpox stocks and
usethem inresearch. Speaking from his seat as an onlooker, hesaid, "D.A., the tools of molecular
biology have advanced quite abit in the past twenty years. Just because there hasn't been any demand
for variolain the padt, it doesn't mean there won't be demand for variolain the future.”

Henderson answered by saying that the arguments for kegping smallpox in order to do research
for antiviral drugs or better vaccines were completely specious. He said that anew vaccine would
require an animal model, and that we would never have. Smallpox would not infect an animal; it wasa
virus of people. Itissafeto say that D. A. Henderson wasin almost unbearable agony as he gave that
speech.

The meeting ended with avote on whether to keep or destroy the stocks. It went fiveto four in
favor of destroying smallpox-anarrow victory for Henderson. But the virus had aready passed out of
the control of the WHO, and Lev Sandakhchiev had more or less said so. Henderson felt terrible regret
that he and the other members of the committee hadn't voted to destroy the stocksin 1980, right after the
Eradication. Everyone would have agreed to it, and they could have doneiit then.

The execution date of smallpox, June 30th, 1999, began to loom. In April, the Ingtitute of
Medicine issued areport saying that if the world wanted to have anew vaccine or an antivira drug for
smallpox, then the virus would need to be kept for scientific experiments.tPresident Bill Clinton had
persondly favored the destruction of smallpox, but the report changed his mind, and the White House
now strongly endorsed the idea of keeping the stocks. A month later, the WHO Generd Assembly
voted to keep smallpox alive for another three years, until June 30th, 2002. Researchers-principally
Peter Jahrling and his group-could use that timeto seeif it would be possible to cure smallpox with a
drug or if it would be possible to find an animal that could be infected with smallpox so that new vaccines
could be tested.

The stakes could not have been higher for Jahrling. He felt that a smallpox emergency could be
asbad asanuclear emergency. "Smallpox isthe one virusthat can basicdly bring the world to its knees.
And thelikdihood of smallpox being visted on usisfar greater than anuclear war, in my opinion,” he
said to me. Now he had three years to do something about it. There were times when he woke up, bolt
upright in bed, deepless at three o'clock in the morning with Pocken-angst, with anxiety about smallpox.
Hewould talk to D. A. Henderson in hishead: Goddamn it, D.A.... He and the eradicator agreed
perfectly on the nature of variola-it was the mother of &l biological weapons. But they could not agree
on what to do about it.



Part Five - A Woman With A Peaceful Life
LisaHendey

Onthefirgt of September 1998, atwenty-six-year-old civilian scientist named LisaHendey
reported to work for thefirst timea USAMRIID. Shewas a postdoctoral researcher with afellowship
from the National Research Council. Hendey rented a one-bedroom gpartment in Germantown, about
twenty minutes outside Frederick. She furnished the gpartment with a couch and atelevison set that she
had inherited from her grandmother.

LisaHenley isof medium height, with hazdl eyes and dark brown hair that she' usudly wearstied
back in aponytail; when she'lsworking m the laboratory, sheties her hair up so that it won't fall into her
experiments. She has an open face, acam, unruffled manner, and arapid, precise way of speaking. She
was an All-American varsity-lacrosse player at Johns Hopkins, and she has broad shouldersand an
athletic way of moving. She usualy wears khaki dacks, square-toed loafers, and gold earrings
decorated with small pearls. Sherarely takes off the earrings, even when she'sinside a biohazard space
auit. Hendey isascubadiver, and shelikesto dive on wrecks and into underwater caves. Cavediving
isnot for people who get claustrophobia, and the sport has ahigh rate of accidents. Shefindsit caming,
shesays.

Lisasfather, Dr. Michagl Hendey, worksin the pharmaceutica industry. When he was
younger, Mike Hendey rode horseback and fenced with sabers, but during his medica internship he had
what he describes as an interesting event-a hemorrhage. Helearned that he had amild form of
hemophilia, agenetic disease that occurs only in men but isinherited through femde carriers. Hemophilia
ran in the Hendey family. Many men with hemophiliahave died of AIDS, having received blood
transfusons tainted with HIV during the years when blood wasn't tested for it.

When Lisawas eight years old, HIV wasjust beginning to be understood. Mike Hendey
received blood transfusions during that time, but he didn't become infected. Lisawas extremely closeto
her father. Hetook her into hislaboratory and taught her how to grow bacteria on petri dishes, and he
gave her bottles of seawater to look at in hismicroscopes. She saw that atiny droplet of the seawas an
ecosystem packed with life. Shetold her parents that she wanted to be amarine biologist, and at twelve
shewas certified asadiver.

In high school, she was ajock who was bored out of her mind with her studies, including biology.
She became a state-champion lacrosse godie with astring of varsity letters, and applied to the U.S.
Nava Academy to become an aviator. Then, at the last minute, she changed her mind and went to Johns
Hopkins, which recruited her to play lacrosse.

At Johns Hopkins, Hendey began taking coursesin public hedlth. When shewasajunior, Mike
Hendey invited her to attend a scientific conferencein San Francisco on HIV, and it eectrified her. She
became fascinated with theideathat if you really understood how viruses emerge, you might be ableto
stop adisease like AIDS beforeit could spread. She graduated from Johns Hopkinsin four yearswith a
measter's degreein public hedth.

Hendey went onto get aPh.D. in epidemiology and microbiology in three years at the University
of North Carolinaat Chape Hill, and at the same time she got a second master's degree in public health.
She had pretty much no socid life in graduate school and devoted hersdlf to the laboratory. She moved
viruses from one type of host to another and watched trans-gpecies jumps occur in the lab, before her
eyes. Shelearned the standard methods of virus engineering-how to change the genes of avirus, atering
the grain.

Hendey had an gpartment across the street from her lab at Chapel Hill, so that she could spend
nearly every waking minutein the lab, with the god of having three advanced degrees by her twenty-fifth
birthday. Shedidn't degp much, and when she did she had recurrent dreams, focused on her hands. In
the dreams, she was working faster and faster, trying to finish an experiment, yet she could never make



her hands go fast enough.... Shewasfaling behind.... Her grant money was running out.... Lifewastoo
short.... And shewould wake up. Sheld grab aDiet Coke for breakfast and stumble across the street to
the lab, where shewould work al day and half the night.

At USAMRIID, LisaHendey began doing research on SHF, aLeve 3 virusthat isharmlessto
humans but is devastating to monkeys. It wasavirusthat could emerge as a human disease someday.
Her socid life had opened up, and she had begun dating avirologist at the Nationd Ingtitutes of Hedlth in
Bethesda, Maryland. Things didn't work out well between them. The problem was that when they
argued with each other, it was about viruses. Scientific people are competitive types, and they liketo be
right. Any sort of discussion about viruses with her friend could turn into an emotiond fight. Onetime,
they werein his apartment debating some minor point about avirus, and he said, ™Y ou're wrong about
that." She went over to ashelf, grabbed atextbook, and opened it to the page that showed she was right.
She placed it on the kitchen table and walked out. Hendey admitted to hersdlf that this was perhaps not
emotionaly shrewd. When they broke up, he vowed to herself, No more scientists, they're a headache.

The head of LisaHendey's divison at USAMRIID was Colonel Nancy Jaax, an experienced
pathologist with astrong interest in Ebolavirus. Hendey had zero interest in Ebola. The space suits at
USAMRIID are blue, and from the day she arrived there Hendey made a point of sayng, " The people
who work in the blue suits are nuts. I'm not putting on a blue suit for Ebola. 'Y ou have to be crazy to do
that.”

Nancy Jaax heard about Hendey's cracks about people who worked with Ebolabeing crazy. It
was felt that cautious people would belesslikely to have an accident in Level 4. Thelast thing anyone
wanted was a researcher getting cocky around a hot agent.

One day Hendey waked into aregular staff meeting, in awindowless conference room on the
second floor of the Indtitute, and, asajunior scientist, took her place at the foot of thetable. The meeting
droned on for awhile, typicaly, until Nancy Jaax suddenly |ooked down the table at Hendey and
announced that her mission was about to change. "I'm going to have you refocus your efforts, Lisa," Jaax
sad. "Well get you trained in the blue suits, and well start you working with EbolaZare™

LisaHendey came out of the meeting fedling dizzy and alittle unsteady on her feet. Sheteetered
back to her cubicle and fell into achair. The cubicle was acluttered space, piled with papers. There
was a computer, astereo, and pictures of her mother and father and other members of her family.
They're going to start me with EbolaZaire? she thought.

Death from Ebola comes about five to nine days after you break out with symptoms, and it
occurs with spurts of blood coming from the orifices and a collapse of blood pressure, an event that
Army people call the crash and bleed-out. In some cases, the virus causes a near-total |oss of blood-an
Ebolaexsanguination. They were paying Hendey thirty-eight thousand dollars ayear, but wasit worth it?
If you infected yoursdf with Ebola, that wasit.

Hendey was closer to her parents than to anyone elsein theworld. Her mother, Karen, caled
her three times aweek to find out how thingswere going. Lisatold her that the powers at the Ingtitute
hed redirected her career into Ebolavirus.

"Y ou're going into aBL -4 suite to work with Ebola? 1an't there anything el se they could have
you do?"

Lisatried to play thingsdown. "Oh, Mother. I'm much safer in aspace suit. Redly.”

"Mike! Mike! Cometalk to your daughter.”

Lisasfather thought it was a good opportunity for her, and they decided to give Karen atour of
the laboratories, so she could see that everything was safe.

The tour wasn't quite as successful asthey had hoped. Karen Hendey isan economist, and she
didn't have anatural fed for biohazard containment. She noticed a door marked CRASH DOOR.' That
didn't sound too good, but it was a safety feature. If afire or other emergency occursin Leve 4, you can
burst out through the crash door, and you end up standing in the hallway in your space suit. (So far, no
crash door has been used for that purpose at USAMRIID.) What really bothered her was the fact that
the edges of the crash door were seded with brown duct tape, which ran al around the door frame.
"Why do they have tape around that door, Lisa? Isthat how they sedl the doors around here? Just with



tepe?"!

Lisaexplained to her mother that the hot suites were under negative air pressure, and air was
congtantly flowing into the labs, so the tape was actudly to prevent dust and contaminants from entering
and messing up the experiments.

Karen Hendey didn't like the look of the tape, period. Then she discovered what you wear
insde abiohazard space suit: green cotton surgical scrubs, latex surgical gloves, and socks. Thatisall.
Underwear isforbiddenin ahot 1ab. Karen Hendey was mortified for her daughter. She could not
imagine why they would make any woman work in alaboratory without abra

Hendey wastrained in blue-suit work by an older postdoc at USAMRIID named Steven J.
Hatfill, abig, muscular man in hisfortieswith amustache and amedical degree-acivilian medica doctor
with abackground inthe U.S. Special Forces. He showed her how to put on the suit, how to do a
safety check on it for lesks, how to maintain it properly, and how to go in and out through the
decon-shower air lock m Level 4. Steve Hatfill was known around the Ingtitute as a " blue-suit cowboy.”
He seemed fearlessin ablue suit, and he thrived in Level 4. He had athirst for adventure: he had been a
soldier in Africa, where he said he had served in Rhodesia with the white Rhodesian Specid Air
Squadron-the SA S-during the years when black insurgents were trying to overthrow Rhodesias white
government. Later, he got amedical degree in Zimbabwe, and he worked as a doctor in Antarcticafor a
year and ahdf with ateam of South African scientists. Hatfill had become convinced that abioterror
event was likely to happen. He served as a consultant to emergency plannersin New Y ork City, and he
kept a scrip of reflective tape on the roof of his car, so that in the event of a bioemergency the
state-police helicopters could find him.

LisaHendey found Steve Hatfill likable and entertaining, quite acharacter. Hewasbright, a
super lab worker, and he taught her some techniques. He was researching the coagulation of monkey
blood infected with Ebolavirus. Ebolablood became hemorrhagic and wouldn't coagulate, but it needed
to be clotted in the [ab for study; he taught her how to do this. He had dl kinds of gadgets runningin
Level 4-assay machines, that sort of thing.

During one of her firgt training sessons, Hendey looked over at Haifill and noticed that he was
hunched inside his space suit. Onearm of his sutt was hanging limp, asif he had had astroke. At firdt,
shedidn't know what was going on: was he suffocating or what? Hatfill had pulled hisarm up inddethe
deeve of his space suit, and he was egting a candy bar.

LisaHendey wasarisng dar at the Indtitute. Postdocs like her tended to move on quickly if
they got bored, and she was assigned to work in Peter Jahrling's group. Despite his growing involvement
with smallpox and nationa policy, Jahrling had continued to do research into Ebolavirus, working closdy
with Tom Geisbert. They not only were scientific collaborators but had become persona friends. Lisa
Hendey went to work for Geisbert, who was running Ebolaexperimentsin Level 4. Shedid lab work on
samples of monkey blood infected with Ebola. On her own, she began developing tests for detecting the
presence of Ebolavirusingdeindividua cells. Thetests madeinfected cellsglow red or green under a
fluorescent microscope. Y ou could see how Ebolaviruswasinvading cellsin theimmune system and
doing clever things that seemed to trigger acytokine storm. She was getting closer to understanding how
Ebola overwhems the human immune system. Thiswas important work, because there might never bea
vaccine or cure for Ebola unless scientists understood how it killed.

Hendey found that she liked the peaceful feding of working donein aspace suit in Leve 4, with
nobody to distract her, nothing but the green cinder-block walls and her dishes of Ebola. Shefelt cozy
ingde the suit, even though the rooms around her were hot with thevirus. 1t waslike scubadiving. A
Space it was a sanctuary from the hubbub of theworld. Y ou could do your work without being
interrupted by people asking questions or caling on the telephone, and you could press alittle deeper
into nature.

Hendey was growing Ebolain virus cultures. Virusesare grown in plastic well plates containing a
liquid cell-culture medium. In the bottom of the wellsthereisacarpet of living human cdls, dive and
bathed intheliquid. (Thecdlsare Hel acdls, cervica-cancer celsderived from an African-American
woman named Henrietta Lacks, who died in Batimorein 1951. Her cancer cells have become a



cornerstone of medica research and have saved many human lives)) Hendey would infect plates of cells
with Ebola, and in afew days virus particleswould begin budding out of them. Ebola particlesare
shaped like spaghetti, and they grow out of the cellslike hair. The strands bresk off and drift away in the
liquid. Thevirusisamplified inthewel plate, and in afew daysthe liquid becomes avirus soup, rich with
particles of Ebola

Hendey became good at making amplified Ebola soups. Using a pipette, she moved droplets of
Ebola soup around from well to well, from vid to via. Shewould hold the pipettein her heavy ydlow
rubber gloves, push a button on the pipette with her thumb, pick up asmall quantity of the Ebola soup,
andthendropitintoavid.

Ebolasoups are paered, the color of awatered ruby, and sparkling clear. A well plate full of
Ebola soup contains up to five million lethal doses of the virus-in theory, enough Ebolato make haf of
New Y ork City crash and bleed out. Y et handling Ebola soup is no more dangerous than walking down
abusy street. Y ou could bekilled if you stepped in front of abus, but careful people watch where they
aregoing. Hendey wore earplugs, and she heard nothing but the distant roar of cool, sterileair running in
her space suit. 1t sounded like surf on a beach.

Hendey spent so many hoursworking in her suit with Ebolathat she began to get those dreams
again. In her Eboladreams, she would be moving droplets of Ebolasoup from well to well, from vid to
vid, working faster and fagter, trying to complete an experiment, and there was never enough timeto find
out what she longed to know about viruses. In her dreams, she was alwaysin control of Ebolavirus, and
Ebolanever had control over her.

Panicin the Gray Zone
JANUARY 12, 2000

Hendey wasworking donein her blue suit in hot suite AA4, near the center of the Indtitute. It
was about three o'clock in the afternoon. She had been working with soups of Ebolafor many hours.
She wasn't feding wdll: she had acold and was alittle achy, asif she might have adight fever. She had
probably caught avirus, but she wasin the middle of an-experiment, and she couldn't abandon it just
because shefdt sick. Shewould lose her dataif she went home.

She was holding a pair of blunt children’s scissors with her rubber space-suit gloves. (Sharp
scissors areforbidden in Leve 4.) Shewastrying to open abottle by prying on atab with the scissors.
Suddenly, they dipped, and thetip of the scissorsjammed into the middle finger of her right glove. She
felt agtab of pain near her fingernall.

She held her space-suit glovein front of her faceplate. What had just happened? Had she cut
the glove? Theydlow rubber was wet, and as she turned the glove in the light, she couldn't tdll if there
was acut in the rubber or not.

Inside her space-suit gloves, she was wearing latex surgicd gloves, for an extralayer of
protection. Wriggling her arm, she pulled her hand out of the space-suit deeve and up inside her space
auit-the way Dr. Hatfill did when he ate asnack insde his suit-and ingpected the latex glove at close
range, inchesfrom her eyes.

The rubber wastranducent. Beneeth it, she saw blood 0ozing out of her finger, moving aong the
fingernail. A red spot under the rubber was spreading dong the cuticle. It hurt.

It isbelieved that asingle particle of Ebolavirusintroduced into the bloodstream isfatal.

Hendey felt asudden rise of fear, which turned into alittle bit of panic. What wasthelast thing |
touched with my hand? What was| doing? What were the scissors touching? Wasthere any soup on
the scissors? The mind goes sticky in amoment of fear. She blanked. She couldn't remember what she
had been doing with her hands. There was nobody to ask.

She began to talk to hersdlf slently: Quit panicking and calm down. Did | make holesin both
gloves? Or did I just crush my cuticle? She stuffed her arm back down into the deeve of the space suit
and wiggled her fingersinto the outer glove.



Timeto get out of here.

She opened the decon-shower air-lock door, stepped into the air lock, closed the door, and
latched it. She pulled the shower chain, and aspray of chemical's hissed down over her space suit.
While she was taking the chemicd shower, she redlized that she did seem to have alowgrade fever. Oh,
thisisgreat, she thought. | dready don't fed well, and now they're going to take my temperature and
then lock me up. Sheracked her brain trying to remember what she had been doing with her hand. Her
glove had been dippery and wet ... wet with detergent. Some detergentskill Ebolaparticles. So if there
had been Ebolaon her glove, maybe the detergent neutralized it. The shower stopped, and she opened
the exit door and went out into aLevel 3 staging areaand pulled off her space suit.

The staging areais agray room-in between the hot side and the cold sde. It haslots of
equipment init, and dong one wall thereisarow of hooksthat hold blue suitsbelonging to dl the
scientissswho work in the suite. A laboratory technician, Joan Geisbert, was working in the gray area.
Geishert isadender, quiet woman with dark, wavy hair, dark eyes, and a serious, intelligent manner.
Sheis married to Tom Geishert, Hendey'sboss. Joan Geisbert isan expert in Leve 4 laboratory work,
with many years of experience. Hendey trusted her, but she thought she'd better not say anything.

Thisisno big ded, shetold hersdlf. She pulled off her surgica glove and washed her hands with
disinfectant soap.

She needed to know if there wasaholein her inner latex glove. That was a serious question. If
there was a hole in the glove and there was bleeding on her hand, then there was a chance the scissors
had cut her skin. Thetip of the scissors could have been contaminated with Ebolavirus. Washing her
hands would do no good if aparticle or two of Ebolahad made it into her bloodstream.

Joan Geishert was puttering with something, not paying any attention to her.

Theway to test asurgica glovefor aholeisto hold it under afaucet and fill it with weter, likea
water balloon. If theré'sahole, athread of water will squirt out. Hendey went to asink, filled her glove
with water, and held it up to see. There was nothing, no leaks ... but when she squeezed the glove,
drops of water oozed out of aholein the finger.

Okay. Shehad cut her finger in the presence of Ebola Zaire. "Hey, Joan? | think | screwed
up.”

"Let mesee" Joan Gelshert came over to the Snk and ingpected her finger and the holein the
glove while Hendey told her what had happened. Geisbert glanced at her with alook of aarm.

Oh my gosh, Hendey thought.

"Get dressed and report to Ward 200. I'll call Tom and have him meet you there.”

Ward 200 contains a Leve 4 biocontainment hospital suite known asthe Sammer. Someone
who has been exposed to a hot agent can live there for weeksin isolation, and if they become sick they
are tended by nurses and doctors wearing space suits.

Hendey took awater shower, got dressed in civilian clothes, and reported to Ward 200. By the
time she arrived, Tom Geisbert was waiting for her. Hewasflushed and nervous. Peter Jahrling had
been paged, and he had broken away from ameeting in Washington and was driving back to the Indtitute
asfast ashe could. Theward started to swarm with medical doctors, Army officers, nurses, soldiers,
and lab techs. An accident investigation team formed up and examined the cut on her finger. They
wanted to know what she had been doing with her hands just before she had cut her glove. They took
her temperature and discovered she had afever. She explained that she thought it wasjust acold. They
stuck needlesin her arm and drew out many tubes of blood. She wastoo nervousto sit on the exam
table, so sheleaned againgt it, and then she couldn't stop pacing around the room.

Tom Geisbert took an Army mgor named John Nergesaside. "Can you stay with her?' he said.
"Tak to her and keep her mind off it." John Nergesisalarge, kindly man, and he was concerned about
Hendey, but he joked around and kept up a patter with her.

Meanwhile, the investigation team took her latex glove into another room and studied the hole.
They measured the distance between the hole and the location of her cut. Maybe the scissors had not
made the hole. They held ameeting out of her hearing. She paced up and down the halway, with Mgor
Nergesat her sde. "Can | get you asoda or anything?' he asked.



"Yes, please”

She could see the Sammer every time she passed the doorway. Therewas abed with a
bio-isolation tent around it, and adummy lying on the bed. Teamsof soldiersat USAMRIID used the
dummy to practice handing a contagious patient. Magjor Nerges came back with aDiet Peps. "It'sno
big dedl,” he said. She popped the can and noticed that soldier had walked into the Sammer and had
opened the bioisolation tent.

He picked up the dummy carried it away on his shoulder.

Hendey turned to Mgor Nerges. "If it'sno big dedl, why is he taking the dummy away?'

Major Nerges waked over to the grunt and swatted him lightly acrossthe back of the head.
"Youidiot, she's standing right there," he growled.

After interviewing her for two hours, and studying the glove and her hand, the accident
investigators came to the conclusion that there was alow probability that LisaHendey had been infected
with Ebolavirus. Her glove had been wet with detergent, and they felt it would most likely have killed
any virus particles. Shewasfreeto go home and get somerest. However, she would need to report to
an Army doctor twice aday for the next three weeks.

She wasn't sure her mother should know about this. She went to atelephone near the Sammer
and dialed her parents house in Chapel Hill. Unfortunately, her mother answered.

"Hi, Mom. | need to talk with Dad about science.”

In amoment, her father came to the phone, and Lisatold him what had happened.

He spent along time calming her down. "Let'snot tell your mother. I'll cal you every day.” He
was worried about her, but he said, "1 think you need to suck it up and get back in there and finish your
experiment.”

"l know. | know | do."

Otherwise, she might never go back.

At six o'clock, after most people had gone home, she returned to the locker room in suite AA4,
put on surgical scrubs and her space suit, and faced the stedl door that led inward to Biosafety Leve 4.
It was amatter of turning the handle and pulling the door open. That was not difficult. The staging room
was quiet, empty, with only the sound of her breath running inside her faceplate, which was starting to fog
up. Through her visor she saw the red, spiky biohazard symbol on the steel door. Suck it up and turn
the handle.

Peter Jahrling arrived at the Ingtitute and went looking for LisaHendey. Hedidn't find her in her
cubicle, so hewent to Tom Geishert's office: "Jesus, Tom, shelll never want to go back to thelab. Was
shecrying? Whereisshe?'

"Shewent into AA4, Pete.”

"Yourekidding."

The door was heavy, and it swung open dowly. Shelatched it behind her and stépped through
theair lock to the hot side.

Up in Geshert's office, Jahrling was saying, "Would you and Joan mind giving her the tak?

"What talk, Pete?'

"Theonel don't want to give her. About not sharing body fluids with anyone during the
incubation period of Ebola.

An hour later, Hendey emerged from the hot suite, chilled and shivery, feding alittle feverish and
perhapsalittle trembly, but she had finished the experiment.

Joan and Tom Geisbert were waiting for her on the cold side. They invited her out to dinner a a
Mexican restaurant, where they bought her some dinner and two beers. The beershelped. Tom and
Joan looked at each other, and Tom said to Lisa, "I'm supposed to give you the talk about not sharing
body fluids with anyone for awhile."

"Yesh?'

"That wasthetak.”

"Y ou mean when | kissaguy, no swvappin' spit?’

Tom turned red, and Joan burst out laughing.



She assured them it wasn't an issue right then. Infact, Hendey did have adate lined up that
night, afirst date with aman she didn't know very well. Findly, she phoned him and asked if he wouldn't
mind putting off the date, Since she had just had a potentia exposure to Ebolavirus. He wasvery
understanding.

She drove back to her apartment, which seemed freezing cold, and so she placed a space heater
on the floor by her grandmother's couch, turned it on, lay down on the couch, and wrapped hersdf ina
blanket. Her cat, Addy, curled up with her. Then she began calling her closest friends, and she stayed
up late that night on the couch talking with them. She dept for awhile, and awoke from aturmoil of
blue-suit nightmares. Shewas boiling hot, her throat was parched, she had afever.... Wheream|? and
therewas Addy, purring at her Sde.

Hendey continued her work with Ebolavirus, somewhat oblivious to the hested arguments
between smdlpox experts about whether variolashould live or die. The smalpox viruswasarelic of the
past to her, aviruswith a seventiesfed, like an album by Debbie Boone. She moreinterested in
trans-species jumps of virusesthat were emerging right now.

She a'so had her mind on children: what was awoman scientist on afast track supposed to do
about children? She started playing volleybal in aleague and met aman named Rob Tedlle, who
became her significant other. He was abuilder and general contractor who worked around Frederick-a
smart man, but not ascientist. Hendey packed her grandmother's couch into a U-Haul trailer and moved
to an gpartment in Frederick. She and Tealle becamevery close. It wasthe biggest relief in the world to
go home after aday in ablue suit and talk about normal thingswith anormal guy.

A Failurein Atlanta
SPRING 2000

After the WHO committee opened athree-year window in which live smalpox could be worked
on, Peter Jahrling and John Huggins put together a plan to try to infect monkeyswith thevirus. The Food
and Drug Adminigtration haslong inssted that new drugs for a human disease be tested in humans before
they arelicensed for use. Thisisnot possiblein the case of smallpox. Since smallpox has been
eradicated, no oneisinfected with it, and you can't (legdly) infect people with alethd diseasejust to
study them. Sothe FDA wasin abind over smalpox. It published adraft of anew rule, the Animal
Efficacy Rule, which saysthat for an exotic threat such as smalpox, the FDA would license anew drug
or vaccineif it could betested in two different animasthat had the disease, and if the disease resembled
the human disease-if there was an animal model of the disease.

Peter Jahrling wanted to get an anima mode of smallpox that they could test drugs on and that
the FDA would accept. Since thereisno smallpox at USAMRIID, Jahrling assembled aresearch team
and flew them to Atlanta. He got permission from CDC officidsto bring the smallpox freezer out from
itshiding place and alow histeam to take out the smallpox, warm it up, and try to infect monkeyswith it.
Jahrling decided to infect the monkeys by having them breathe smalpox intheair, to mimic theway it
Soreads among humans.

The USAMRIID scientists built a portable aerosol chamber that they called the Monkey
Cabinet. It isahuge device made of plastic and stedl, and it haswhedls, soit rolls. They trucked the
Monkey Cabinet and anumber of monkeys down to Atlanta and installed them in the CDC's Maximum
Containment Lab. Jahrling and Huggins exposed monkeys to around two million human infectious doses
of smallpox. Then Jahrling went back to Fort Detrick to attend to other business, while John Huggins
remained in Atlanta, monitoring the monkeys. A few days after they'd breathed enough smallpox to take
out acity, some of the monkeys got aflush acrosstheir chests, and a couple of them developed afew
pimples. After aday or so, the monkeys recovered.

Asthe experiment was winding down, Jahrling began to fed desperate. Hewas afraid that D. A.
Henderson would labd this experiment afailure and would say "I told you 0" and that it confirmed the
widdy held belief that animals could never be successfully infected with human smalpox. The clock was



ticking. A year had passed since the WHO had extended the deadline for destroying the smallpox virus,
and Jahrling needed data that looked at least vaguely promising, or the WHO might not alow him to do
another experiment. He needed someoneto fly down to Atlanta, take some blood from the monkeys,
and do aquick study of it right there. Maybe that would show something. He asked Joan Geishert, but
her son was graduating from high school in Frederick, and she was going to be there no matter what.
LisaHendey could probably run the tests, but she was wrapped up in Ebolaresearch and pretty clearly
did not want to be involved with smallpox. He asked her anyway.

"Yeah, I'll doit, r," shesaid.

Jahrling began to wonder about this. If Hendey went down to Atlanta and started working with
smallpox, what would happen if she enjoyed it? What if people a the CDC were impressed with her?
Hetold Tom Geishert, confidentially, that he was afraid the CDC people might try to poach her.
USAMRIID and the CDC had ahistory of strained rdlations. Jahrling told Hendey that he would
accompany her to Atlanta

She was annoyed, and when she was annoyed she tended to rely on Tom Gelisbert for advice.
She dropped by his office and asked, "Does he think | need a baby-sitter in Atlanta?' Geisbert explained
Jahrling'sworry about CDC poaching.

Jahrling and Hendey flew to Atlantaat the beginning of May 2000. They sat next to each other
on the government-budget AirTran flight, and Hendey was uncomfortable, not to say tongue-tied. At the
CDC, they put on blue suits and entered the Maximum Containment L ab.

Hendey worked dl day taking blood samples from monkeysthat had breathed ten million human
doses of smallpox and seemed fine.

Three days|later, Hendey was back at Fort Detrick with the raw datafrom her tests. A month
later, Jahrling flew to Geneva and presented Hendey's data to the Ad Hoc Committee on Orthopoxvirus.
He argued that the datawas " suggestive,” which meant that the experiment had bombed. D. A.
Henderson argued that Jahrling would never be able to infect monkeyswith smallpox, that it just wasn't
going to work. Jahrling pleaded for another chance, and the committee agreed to let him try again-in
another year.

Then, out of nowhere, came a discovery that shook the smallpox expertsto their cores.

Nuclear Pox
September 2-3, 2000

A few months after the failure of his monkey-model experiment, on ahot Saturday in early
September 2000, Peter Jahrling flew to Montpellier, France, for the thirteenth Internationa Poxvirus
Symposium. It was held at Le Corum, amodern conference center in the middle of town. The place
was jammed with more than Sx hundred poxvirus experts from around the world, many of them milling in
the lobbies and chain-smoking cigarettes. On Sunday afternoon, Jahrling wandered around alobby
where scientists were showing poster papers. A poster paper is much like the reports that children give
inschoal. It'susualy about an experiment that doesn't warrant afull presentation. A scientist makesup
aposter that summarizes the experiment, hangsit up and stands next to it, and answers questions.

There werefifty or Sixty poster papers hanging on bulletin boards. Jahrling bumped into Richard
Moyer, an American poxvirus expert who is the chairman of the Department of Molecular Genetics at
the University of Floridain Gainesville. Therewasalot of noise and cigarette smoke, and they wanted to
talk, so they found a poster that nobody was looking at. Jahrling and Moyer placed themsalvesto one
sde, s0 they wouldn't disturb the scientist standing next to the poster, and they chatted about some of the
things they'd been learning. Moyer glanced over at the poster. He stopped talking.

The experiment described on the poster had been carried out by agroup of Austraian
government researchers from the Co-operative Research Centre for the Biological Control of Pest
Animds, in Canberra. They were using virusesto try to cut down populations of mice. The scientist who
led the work, Ronald J. Jackson, was the man standing beside the poster. Jacksonistall, with a



roundish face, dark, short hair, and a nut-brown tan. He was a pleasant-looking man, wearing ayellow
short-deeved shirt and brown pants.

The Audtrdian group had been working with the mousepox virus, which is closdly reated to
smallpox. Mousepox, which isaso called ectromelia, cannot infect humans and doesn't make them sick,
but it islethd in sometypesof mice. The Australian group had been infecting mice with an engineered
mousepox Virus that was supposed to make the mice sterile. But the engineered mousepox had wiped
out themice,

The mice were naturally resistant to mousepox, and some of them had a so been vaccinated.
Even s0, the engineered virus had sacked them. It had wiped out a hundred percent of the naturally
resstant mice and Sixty percent of theimmunized mice.

The Audtrdian scientists had added a single foreign gene, the mouse IL-4 gene, to natural
mousepox virus. The mouse IL-4 gene produces aprotein called interleukin-4, a cytokine that actsas a
sgnd intheimmune system. By putting amouse gene into natural mousepox, the researchers had
crested a superlethal, vaccine-resistant pox of mice.

If apox that crashes through a vaccine could be made for mice, then one could probably be
made for men.

"My God, Peter, can you believe what these jackasses have done?' Moyer blurted.

Jahrling stared a the poster. He got the point of it right away: the Austrdians had engineered a
poxvirusthat could overwhelm the vaccine, and they'd done it by putting a single gene from the mouse
into the virus. One mouse geneinto the pox. Child'splay. "Holy shit," he said.

"Thisvirusjust mowed down these immunized animads," Moyer whispered in alow voiceto
Jahrling, staring at the mouse man from Australia, who was looking rather hopefully at them, likea
salesman without any customers. But the two Americans drifted away. "If | were abioterrorist, Peter, |
would rip that paper down and take it home with me." Moyer glanced back at the Australian. "Maybe
that paper should come down right now. It makes mewonder if the vaccination strategy for smallpox
would work," Moyer said.

Jahrling went back to his hotel room and mentaly kicked trash cansaround. The poster looked
to him like ablueprint for the biological equivaent of anuclear bomb. People were atending the
conference from countries that were suspected of secretly developing smallpox as aweagpon, and there
was no doubt that genetic engineering was something they were perfectly capable of doing. This poster
might give them ideas for how to make a smallpox that could be vaccine-proof. Hewas especidly
worried about the Vector scientists. Lev Sandakhchiev was waking around, adding his blue Russian
cigarette smoke to the haze in the conference center.

It was late in the afternoon, and there was abus trip planned to the Pont du Gard, a Roman
aqueduct that spans agorge near Nimes. Jahrling went downstairs and found Dick Moyer. They got on
the bus together and sat down. Then Moyer spotted Ron Jackson sitting by himself near the back of the
bus. "Seeyou later,” Moyer said, and he hurried down the aide and claimed the seat next to Jackson.

"That paper of yoursis one of the best papers a the meeting,” he said, trying to break theice.

The bus wound through the beautiful terrain of Languedoc, through olive groves and past
limestone cliffs. Moyer found Jackson to be a"nice guy, kind of ashy guy, and agood scientist.” They
had atalk about how, exactly, the engineered pox had wiped out the immune mice. Moyer wasvery
interested in the exact way in which apoxvirus could trigger astorm in the immune system and
overwhelm the vaccine. "Ron Jackson and his group knew what they had done," he said later.
"Anybody working in thisfield would have to be absolutely retarded not to see the implications of it with
the vaccinefor smdlpox. They're professonals, and they saw it. They agonized over publishing their
experiment. But | fill can't believethey published it.” A vaccineres stant smalpox would be everyone's
wordt nightmare cometrue. We could be lft trying to fight ageneticaly engineered virus with avaccine
that had been invented in 1796.

The Audtrdian researchers were working for the government, and they had asked officiads what
they should do. Information travelsfast viathe Internet. Word could leak out about their experiment,
evenif they didn't publishit. Putting the IL-4 gene into a poxvirus was such smplework that agrad



student or summer intern could probably doit. Virus engineering had become standardized, and there
werekitsyou could order in the mail for doing it. It was getting easer to dter the genesof avirusdl the
time, and poxviruses were just about the easiest viruses to engineer in the laboratory.

Ron Jackson and his colleagues-principally, amolecular biologist named lan Ramshaw, who had
done the technica work of constructing the virus-talked it over with one of the leading eradicators of
smallpox, the Austrdian pox virologist Frank Fenner. Fenner had done some of the early and important
research on mousepox virus, and he isthe principa author of the Big Red Book-Smallpox and Its
Eradication. He advised them to publish. Hefelt that there were reasonsto think that I1L-4
smallpox-smallpox with the human IL-4 gene spliced into it-might not work the sameway as1L-4
mousepox did in mice. Furthermore, hefelt that an engineered smallpox that did spread through
vaccinated humans would not be useful asabiologica weapon because it would kill too many peopletoo
fast, and so would not spread well, in hisopinion, and it might kill the people who madeit. Fenner dso
believed that aterror group or anation would need to test the engineered smallpox on human subjectsin
order to be sureit worked. That wasadifficult hurdle, he reasoned.

Asfor Jackson and Ramshaw, oneimpulse for publishing their work seemsto have been smply
to remind the world that the genetic engineering of virus weapons was something quite possible. They
wanted to warn the community of biologists to stop pretending the problem didn't exist, and to Sart
discussing it and deding withiit.

The Jackson-Ramshaw paper was published, with asmall burst of publicity and media attention,
inthe Journal of Virology in February 2001. At that point, the technique for engineering a presumably
vaccine-res stant super mousepox became available worldwide on the Internet.

The Jackson-Ramshaw experiment provoked an unessy reaction in the American intelligence
community. CIA biologists were gpparently aware of the paper, snceit pointed to avulnerability in the
government's plans to assemble a stockpile of vaccine. The paper was discussed at the Nationa
Security Council. One member of the NSC believed that the Audtrdian scientists had intentiondly
published their experiment out of scientific pride. Thiswas an unreasonably cynica of Audtraian
scientists, but it reflected the unease with which the intelligence community viewed the possibilitiesfor
genetic engineering of virus weapons.

After giving acouple of interviewswith journdists, Jackson and his group decided to let others
do thetaking for them. Dr. Annabelle Duncan, an Austrdian government scientist, argued thet the
researchers had done nothing wrong and that unexpected findings are anorma part of science. "1 got
especidly rabid e-mail from peoplein the United States,” she said. "But it would have been silly and
dangerous not to publish the paper, because there would have been an implication that we were doing
something harmful." She maintained that the group had been surprised by the result and had never thought
the immunized mice would die, and this seemstrue. In essence, the Jackson-Ramshaw team had had a
laboratory accident with an engineered virus and had chosen to tell the world what had happened.

A month later, officids a the CDC gavethe U.S. Army permission to try asecond experiment
to seeif, somehow, they could creste amonkey mode of smallpox. Peter Jahrling put LisaHendey in
charge the experiment.

A Slight Argument
MAY 29, 2001

At eight o'clock in the evening, Peter Jahrling wasin hisliving room, packing a battered suitcase.
The sun had s, but the birds were still singing, and the sky glowed with spring. Jahrling had to catch a
flight to Atlanta. The Jahrlings master bedroom issmall, and hiswife, Daria, had told her husband that
she did not want him packing there. "That suitcase of yours has been God knows where, like Sberia.
Y ou drag it down streetswhere dogswalk," shesaid. "I don't want that thing on our bed.”

So he was packing the suitcase on the rug in front of the television set, which was on, athough
nobody waswatiching it. Dariawas gathering the children'slaundry from their rooms, walking briskly



around the house with aplastic laundry basket. Their five-year-old daughter, Kira, wasrolling on the
couch in abunny suit, drawing on apiece of paper with acrayon.

Dariapaused briefly, holding the laundry basket. "Peter, how long are you going to be gonethis
time?" Sheisacasud person with an honest way about her. Sheteaches English at alocal high school:
Shakespeareand T. S. Eliot and the Imagist poets.

"It depends on how it goes," he answered. He added a T-shirt and shorts.

"| thought you didn't go into the space-suit |ab anymore. Don't you have people who can do the
work for you?'

He added alight blue polyester sport coat to the suitcase. "Frankly, I'm the only one who has
the passion to makeit al cometogether right.”

Dariacarried the laundry downgtairs and started the washing machine. Peter wasimmuneto
everything-he had been vaccinated for anthrax and smallpox-but she and the kids weren't. She had told
her sister that she wished they all had some of Peter's blood in them. Shewent back upstairs.

Kirahopped off the couch and ran over to her father, holding her paper. "Daddy, | need a
clipboard.”

Hewent into his office and got aclipboard. She hung apicture on it and showed it to him.

"Hey, that's nice, Kira."

"Go brush your teeth, baby," Dariasaid to Kira. Kirabuzzed off to the bathroom.

"I'mgoing to miss her."

"You never seeher. You usualy don't get back from work until she'sin bed.”

"All I can say is, there are reasons for coming up with countermeasuresto smallpox. Weadl
know thet craziesexig.”

A lot of their communication was nonverbd. She gave him asmile that was a mixture of
impatience, annoyance, and wry amusement, alook they knew meant, You livein Peter'sworld. He
tucked Kirain bed and read her astory and arrived in Atlanta at midnight.

Chaosin Levd 4
MAY 30, 2001 (DAY MINUS-ONE)

The monkey-model team stayed at a hotel in the suburbs, not far from the CDC. At sunrise they
were drinking coffee and esting bagdls, scrambled eggs, and fruit in the hotel's café. The monkey-model
team consisted of Peter Jahrling, John Huggins, LisaHendey, and an Army veterinary pathologist,
Lieutenant Colond Mark Martinez. There was aso an anima caretaker named James Stockman and
two veterinary technicians, Joshua Shamblin and Sergeant Rafael Herrera. A separate science team,
headed by a biologist named L ouise Fitt, ran the Monkey Cabinet. Thiswas big biology-expensive and
complex. Everyonein the room was keyed up.

LisaHendey wasn't amorning person and never ae breakfast. She bought a Diet Coke and
drove with Sergeant Herrerato the CDC in arented car. It wasacool, pleasant morning, and the sun
was flashing through chinkapin trees and loblolly pines, and the air held scents of Georgiasummer. They
drove down ahollow and up ahill, turned in to the CDC campus, and showed their identification badges
to asecurity guard. The badges were marked "Guest Researcher.”

They walked through a security door and crossed an open area, went through another security
checkpoint, and arrived indgde the Maximum Containment Lab. The MCL isasix-gtory building but
does not seem large; it isembedded in the sde of ahill, and three of its stories are partly belowground.

It is attached to alarger structure known as Building 15. The MCL hasaline of purplish smoked-glass
windows that make the building look like an aguarium. There were television cameras and armed guards
around. Thevariolafreezer had been removed from its norma hiding place or places, and the security
people had alive camerawatching the freezer insde the hot zone.

CDC officids had decided that the Army people could work in acorrridor of the
sub-subbasement. The Army people felt they were getting abit of ahazing, for it was clear that not



everyone at the CDC was happy to have them there, working with smallpox. Asaningitution, CDC
was proud of the leading role it had played in the Eradication and there were undercurrents of feding
around the CDC that it was just not right to be warming up variolaand doing experiments withit.

The Army'swork area consisted of three smal deskslined up in the corridor, illuminated by
basement windows that looked out on the wheels of parked cars. Hendey sat down at adesk, pulled
the Diet Coke from her bag, popped it open, and sipped it. The others arrived, but there weren't enough
desks, s0 they stood, drinking coffee from foam cups. The animal caretakerswere going to go infirgt, to
feed the monkeys. Hendey waited for awhile and then went up three flights of stairs and through another
security point to an entry door that led inward to the smallpox. The MCL was divided into two separate
hot zones, east and west. She pushed through asmall door into MCL West and into asmall locker
room, where she undressed. Therewasacircular scar on her upper |eft arm-the site of afresh smallpox
immunization. She pulled agreen cotton surgica jumpsuit from ashef and buttoned up the front. The
fabric wasfaded and tore easily: it had been sterilized in an autoclave many times. Another shelf held
athletic socksthat had been sterilized and were crispy and brownish. She rummaged around for a pair
that seemed less crispy. Barefoot a.nd holding the socks, she walked through awet shower stall and
opened adoor. It ledto asupply closet. Shewalked through the closet, pushed open a door, and
entered the space-suit room.

It wasaleve 3 room, closeto the hot side, jammed with blue space suits hanging on hooks.
Each suit was marked with the name of itsowner. Most of the suits belonged to CDC scientists. They
had seen hard use-the seats of some of them were patched with black tape. (They tend to develop holes
in the buttock areawhen you sit down.) Her space suit was brand-new. Shereally liked that
new-space-suit smell. She snapped on surgica gloves, taped the wrists to the deeves of her scrubs, and
carried her suit back into the supply closet, where she sat on abox and put her legsinto the suit. She
stood up, pulled the faceplate down over her head, and closed the front seal, which snapped shut
automaticaly. She selected an air regulator-asted canister with ashoulder strap. She dung it over her
shoulder and plugged the regulator into her suit.

Therewas astainless-sted door on theinward side of the room that had the red biohazard
symbol onit. She shuffled into the air-lock decon shower, closed the outer door, opened the inner door,
and stepped through to the hot side. Shewasin asmdl room where galoshes were sitting on the
floor-the boot room. She stepped into a pair that looked about her size. The gal oshes were to protect
the feet of her suit from developing holes. Then she pushed through aswinging door into the main room
of MCL West.

The main room was forty feet long, and it wasin the shape of an L. The wallswere covered with
brilliant whitetiles, and the light was bright. Red air hoses dangled in coilsfrom the celling. An array of
freezers good aong onewal, one of which wasthe smallpox freezer. Hendey started moving through
theroom. You didn't exactly wak in Leve 4, you shuffled. She pushed through adoor into alab room.
Thiswould be her workplace for the duration of the experiment. She stood up on tiptoes, pulled down
an ar hose, and plugged it into her regulator. Therewasaroar, her suit pressurized, and dry, cool air
washed past her face. She spent the morning setting up test kits, getting ready for the awakening of
vaiola

Onthefar end of the main room there was a heavy stedl door, and beyond it was the animal
room, which was now crowded with peoplein space suits. The room contained four banks of monkey
cages. The monkeyswere calm, not vocalizing much, since they had beenliving in Leve 4 for weeks,
and they had grown used to being around humans wearing space suits. Each bank of cages had aplastic
tent over it, to keep smallpox from spreading from one bank to another, in case any monkeysdid
develop smallpox. Therewere eight monkeysin the cages. The monkeys were crab-egting macagues
from Southeast Asia. They had grayish-brown fur, pointed ears, and sharp, caninefangs. Jm
Stockman, the animal caretaker, had fed them a breakfast of monkey biscuits. They had eaten some of
their biscuits and had thrown others around the room. Stockman had cleaned up the mess. All the cages
had brass padlocks on them-a crab-eating monkey can figure out any latch.

Mark Martinez, the veterinary pathologist, was in the monkey room, too, getting things set up.



Martinez is a soft-spoken man in hisforties, with brown eyes and wire-rimmed glasses. Someyears
earlier, he had attended Airborne school at Fort Benning, Georgia. One day, he had been walking
around the base and had found agraveyard for dogs, overgrown with weeds. Among them were brass
plates and dabs of stone. Each marker displayed the name of adog, with its dates of birth and death.
They had been killed in action during the Vietham War, had been shipped home, buried, and forgotten.
Martinez thought about how many of the dogs had died in combat, perhaps defending their human
companions, and he had the graveyard mowed and tidied up, and he cleaned the grave markers. Hefdt
that the dogs had died for their country.

LisaHendey was standing a awork counter, setting up her equipment. She was looking down
a her hands, when she noticed that her right outer glove had developed acrack inthewrist. Theglove
was rotten.

-She had no tolerance for bad gloves. Timeto get out.

She picked up abottle of Lysol, sorayed her glove, and headed for the exit. Shetook off her
gd oshes and stepped into the decon shower and pulled ahandle to start the cycle.

A spray of water, then Lysol came down over her. After it ran for seven minutes, sheturned a
handleto shut it off. 1t wouldn't turn off. 1t wasjammed open, and the shower was till running with
Lysal.

"Oh, crap," shesaid. Shereturned to the hot side and tapped the vet tech, Josh Shamblin, on the
shoulder and pointed to the air lock. "It'srunning. 1t won't op." She had to shout, since both of them
were wearing earplugsingde noisy suits; it helped if you could reed lips.

Hesad to her, "Get Jm."

Jm Stockman had worked in MCL West before, and he knew how to fix the decon shower. He
clambered into the air lock and started banging around in the spray, trying to fix the mechanism.

Peter Jahrling had arrived in the gray areawith John Huggins, and they were peering at Stockman
through awindow intheair lock. "What the heck are you doing?" Jahrling mouthed.

"Axingit."

Suddenly, the floor drainsin the main room began puking up nasty yelow foam. It wasdirty
Lysol, overflowing from the waste drains.

Rafael Herreracame running out of hisworkroom, lumbering in his suit, shouting, "Weve got a
flood in herd"

Hendey went over to the window of the shower and started pounding on theglass. "Jm! Jm!
Look!" Mark Martinez and the others were now careening around the main room, their voices sounding
dull and faint asthey yelled a one another insgde their suits. One of them picked up the receiver of awall
phone and called the CDC'sLevd 4 janitorid services "Weve got aLysol flood in here! The plumbingis
backing up!"

The monkeys probably thought it was pretty exciting.

The shower stopped. Stockman opened the door of the air lock, and more Lysol poured into
theroom. They found a Sears shop vacuum and ran it around the hot zone to suck up the flood.

It had been along day. Theteam drove back to the hotel, and most of them went straight to
bed. Hendey stayed up long enough to phone Rob Tedlle. Shetold him that everything was okay,
except for aflood in the lab. He had been working on a project to build some houses. The project was
winding down, and he was planning to direct his businesstoward furniture building. It wasabrief
conversation.

The Awakening
May 31, 2001 (Day Zero)

AT EIGHT O'CLOCK the next morning, John Huggins crossed through the main room of MCL
West in ablue suit, went somewhere, and retrieved the Smalpox Key. Hugginsisacam, ddiberate,
chunky man with a pointed nose, tortoiseshell eyeglasses, and dark, wavy hair with asplash of gray at the



temples. Hewent to an array of freezers of variouskinds, dl lined up against awal. There were chest
freezers, and there were freezers that looked like kitchen refrigerators, and there were severd cylindrical
tanks made of stainless sted, Stting on whedls, which were liquid-nitrogen freezers. The freezersdl had
digitd displays showing the temperature and status of the freezer.

The liquid-nitrogen freezers were shiny and new and looked alittle like nuclear-reactor vessels.
Each contained a shalow poal of liquid nitrogen in the bottom. One of them held the smalpox.

The freezers were chained to the wall with monstrous stedl chains. Huggins shuffled up to the
smallpox freezer, inserted the Smallpox Key into some sort of lock, and an darm was disarmed, and the
lock opened. There was ared panic button on the wall near the smallpox freezer. When the researchers
mushed around in their space suits near the smallpox freezer, they worried that they would accidentaly
bump the button and draw an armed response.

Huggins did aterry-cloth mitt over hisright space-suit glove, and he lifted up the hinged circular
lid of thefreezer. He pushed it dl the way up and back, and it clanged open. There was awhooshing
sound, and a cloud of white nitrogen vapor billowed out of the top of the freezer, poured down its Sides,
and spread out across the floor, running around hislegs. He could barely see the white cardboard boxes
inthe mist insde the freezer. He had about three minutes to get the vias he wanted before the pool of
liquid nitrogen in the bottom of the freezer came to aboil and threw up ahuge cloud of fog. The boxes
were stacked one on top of another on stedl racks.

He couldn't seeathing. He reached into the fog and started fedling around. He counted down a
certain number of boxes and did abox out of arack. Heremoved the lid of the box, which was till
hidden from sght inthefog. Theinsde of the box was divided into agrid, and with hisfingertips, he
counted a certain number of columns across, then down a certain number of rows. He pulled fivevids
out of thegrid. He wedged theviasinto a plagtic rack, lowered thelid of the freezer with a clang, and
locked it.

The vids contained smallpox seeds. Each seed was alump of frozen amplified smallpox soup the
sze of apencil sub. Holding the rack of seedsin one hand, he returned the Smalpox Key toitshiding
place. Hethen carried the seedsinto another room, where he placed them in atank full of water that
was kept at 98.6 degrees Fahrenheit, the temperature of blood.

While John Huggins was warming the smallpox, the air-lock door opened, and Peter Jahrling
stepped through to the hot side. He was wearing a Delta Protection space suit-not a blue suit but a
Day-Glo orange one of French design. The other scientists thought Jahrling looked hip-French couturein
Levd 4.

Jahrling shuffled over to Huggins. "How'sit going?*

"Reedy infive minutes."

Jahrling's heart wasracing. Hethought thiswaswhat aNASA launch mugt fed like. 1t seemed
clear that if they failed, the WHO would not alow any more anima experiments with smalpox. And that
could dow down the devel opment of new drugs for smallpox for the foreseeable future.

Heleft Huggins with the smalpox and went down the hall to see what Hendey was doing in her
lab. Jahrling shouted: "Aredl your tubeslabded, Lisa? Arethetubeslined up intheright order? You
want to be ready to go when John brings out the variola.”

"Naw, | figured I'd wait till thelast minute." She gave him alittlegrin.

Hedidn't think it wasfunny. "You want to leave aslittleto chance as possible, Lisa"

"Uh-huh. Yes, gr." Givemeabresk, Dr. Jahrling, shethought. Huggins plucked the seed vids
out of thewater. The seeds had melted to a pink, milky liquid, which shimmered with faint opalescence,
like mother-of-pearl. 1t was the same opaescence that gppearsin the pus of human victims of smallpox.
Hehedd thevidsin thelight and tipped them gently, peering into the variola, checking to seeif it had
melted completely.

The strain was called the Harper. 1t was collected in 1951 from an infected American soldier
whose name may have been Harper, and it had somehow ended up in the Japanese nationa collection of
smallpox, under the control of Dr. Isao Arita, one of the leading eradicators. The Harper was delivered
to the CDC after the Eradication. Researchers believed it was avery hot strain. John Huggins opened



the vias and sucked the Harper from them with a pipette and dribbled the liquid into four syringes. Ashe
loaded the syringes, he got a sweaty-pamed, nervousfeding. He wasloading each syringewith abillion
particles, maybe three hundred million cases of variolain one syringe, enough to toast North America. It
was hot materid, and it made his heart race. Huggins had handled amplified seed stock of variola
before-indeed, he had grown these seedsin virus culturesin the MCL during the previous few days-but
no matter how many times he handled liquid seed smallpox, he could never fed calm about it. Y ou could
just fed the explosive, infective power in those syringes. He had been vaccinated many times, but the
dightest needle prick from asyringe full of amplified Harper would belikdly to blow through his
vaccinations like abullet through toilet paper. After he had loaded four syringes, he loaded an additiona
four viaswith the Harper seed liquid. He put the vids and the syringes on atray and carried them into
the anima room, walking dowly, watching where hisfeet were going, and holding thetray asif it had an
atomic bomb onit.

The monkey room was jammed with Army scientists and technicians wearing blue suits, waiting
for thearriva of the Harper. They were hooked up to the air linesthat coiled down from the ceiling. The
monkeys were vocalizing, and eeks and calls sounded in the room. In the upper |eft cage of thefirst
bank, alarge male crab-eating macagque, Monkey C099, was watching the people. He was an dert
animd, cdmer and more inquigtive than the others.

Stockman and Martinez had taken note of the monkey. They had many years of experience with
animas, and they were aware of differing "characters’ among them. Monkey C099 had a pae muzzle
with pinkish-white skin that was free of facia hair, which wasunusud for acrab egter. 1t gavehima
more human appearance than some of the other monkeys. He was aleader type, more confident of
himsdf, and one of the largest maesin the group. He had big, sharp, caninetegth. Hewasnot a
monkey to messwith.

Stockman freed some latches on Monkey C099's cage and pulled a squeeze panel forward,
which moved him toward the front of the cage. Stockman worked dowly and very gently, trying not to
upset the monkey. While Stockman kept the monkey pressed againgt the front of the cage, Josh
Shamblin took asyringe and gave the anima a shot of an anesthetic, Telazal, in the thigh.

They waited afew minutes. Monkey C099 settled down, and he dmost went to deep. Then
Shamblin unlocked the brass padlock and lifted the animal out, holding it under thearms. He shuffled
across the room, carrying the monkey in front of him.

Meanwhile, Huggins gave somevias of smalpox to Louise Aitt, who wasin charge of the
Monkey Cabinet. Sheloaded the liquid into a device that would make amist insde the aerosol cabinet.
Shamblin handed the monkey to Fitt, and she placed him on atable ingde the chamber, lying on his back.

Then RFitt gave the thumbs-up, and one of her team started ablower running. Harper smallpox
was blown into the air around the monkey's head. The monkey breathed one hundred million particles of
Harper. The monkey yawned, exposing hisfangs. He wasloopy with the anesthetic.

The monkey was also dueto get aload of smallpox straight into the bloodstream.  Shamblin took
an |V needle and inserted it into avein in the monkey'sthigh. He attached atubeto it, and he took up
one of the syringesfull of Harper, uncapped it, and very carefully fitted the syringeinto thetube. He
injected the monkey with around one billion infective particles of Harper smallpox. There was apause.
Josh Shamblin glanced around, catching people's eyesto make sure that he had the attention of the room.
Theroaring of ar in people's suitswas too loud for speech. He was | etting everyone know that he was
about to pull the contaminated needle out of the animd.

Everyone stopped what they were doing and froze, and some people stepped backward. When
he was sure the room was under control, Shamblin pulled the needle from the monkey's thigh. The stedl
glinted, dick with monkey blood, and every human eye in the room watched it. 1t was perhapsthe
dirtiest needlein the history of variolas entanglement with the human species. Without capping it-he
wasn't going to get hisfingers anywhere near that bloody point-he took two steps across the room and
dropped it in abiohazard container. The biohazard waste containers were cooked in autoclavesinsde
the Maximum Containment Lab, and only after they had been sterilized were they removed from Levd 4.



Then they carried the big, deepy, pae-faced monkey back to his cage, and they repeated the
process three more times with three more monkeys.

The next day, they inoculated four more monkeyswith adifferent strain of smallpox, the Dumbell
7124, which the researchers usudly caled the Indiastrain. 1t had been collected in 1964 in Vdlore, in
southern India, by aBritish smallpox researcher named Keith Dumbell. Threeyearslater, inVopd,
India, Soviet scientists collected the strain known as India-1, which became their strategic-weapon Strain.
The Russian government has refused to share the India-1 strain with anyone, but Jahrling and his group
believed that their Indiamight be smilar to the Russan India-1. They regarded it as the hottest smallpox
that anyone outside Russia could obtain.

Thistest was different from Jahrling's previous experiment, when his group had failed to infect
monkeyswith smallpox. They had used alower dose then, and they had given the virus to the monkeys
through theair. Thistimethey aso put it into the bloodstreams of the monkeys, and they used a higher
dose. Jahrling felt that if abillion particles of smallpox didn't give amonkey adisease of some sort, then
nature would be telling usthat variolawas not going to go into any species except man.

They kept the monkeys under observation, wondering what would happen. The Harper and the
Indiamight start multiplying in the monkeysor it might not. 1f the monkeys became sick, no one knew
what the disease would look like. It wasimpossible to say what variolawould do.



Part Six - The Demon's Eyes

Down
June 2, 2001

After the monkeys had been inoculated with two strains of smallpox at the CDC, Peter Jahrling
and John Hugginsflew back to Maryand. They left LisaHendey in charge of the experiment, assisted by
Mark Martinez. They were supported by Jm Stockman and Josh Shamblin. The team members settled
into aroutine. They arrived at the CDC at seven o'clock in the morning and checked in through security.
Stockman and Shamblin would immediately put on blue suitsand go into MCL West. The monkeys
threw their bedding out of the cages every night. The bedding consisted of bals of paper, which the
monkeys seemingly enjoyed throwing around the lab. Stockman would clean up the paper and clean out
the cages and give the monkeystheir biscuits, asssted by Shamblin, who aso readied things for blood
tests of some animas. Down in the basement corridor, Hendey and Martinez would St at the deskswith
their [gptop computers, catching up on e-mail, drinking coffee and Coke.

It had become increasingly clear to Hendey that Peter Jahrling had pulled afast one on her. She
saw, now, that he had intended to put her in charge of the experiment, but he hadn't told her so. She
thought it was funny-Dr. Jahrling had been afraid she would refuse to work with smallpox if he asked
her. Infact, shelonged to get back to work with Ebola. Shefet lonely in Atlanta. She missed Rob
Tedlle, but when she was in the throes of a big science project, she tended to put himin adifferent
compartment of her life. Going into Leve 4 with smallpox seemed to her alittle like being an astronaut
and going into orbit for months. The world fell away asyou entered the air lock, and you focused on the
work at hand. Y ou lived with breathing equipment day after day, and you watched your hands every
moment.

She was dwaysthe last to enter MCL West each morning, and she dways checked the animals.
Eight of them had been exposed to smallpox, but there was no outward sign of illnessin them.

Monkey C099 seemed gentler than the others. The scientists got into the habit of feeding him
treats-marshmallows, cotton candy, and popcorn. Thiswas nice for the monkey, and it didn't affect the
experiment. Holding atuft of cotton candy, Stockman would go up to acage, and ahand would whip
out of the cage, dmost faster than the eye could see, and the tuft would vanish in the monkey's mouith.
Then the hand would reach from the cage again, asthe monkey asked for more.

Each day, the scientists would give some of the monkeys ashot of anesthetic and stretch them
out on atable in aroom next door, to examine them, and Shamblin would extract blood samples. Mark
Martinez would fill aseries of Vacutainer tubes and hand them to Lisa Hendey, who labeled them and
took them into her |ab and ran dozens of tests on the blood, looking for any changes.

On Day Two of the experiment, Hendey detected the DNA of smalpox in, the blood of the
monkeys. It had not been there before. This meant that the virus was amost certainly growing in the
monkeys.

Hendey went home each night to her room at the hotel. If there wastime, shejogged in anearby
park, or sat by the pool with other members of the team, who drank beers and unwound, or they would
go out and get pizza. She usudly didn't drink alcohol during aLeve 4 project. Frequently, she warmed
aHedthy Choice dinner in her kitchenette, spread her papers and laptop out on the sofa, and worked on
her Ebola project data, sometimes until late a night. When she had time, she would cal Rob Tedlle, or
she would have achat with her parents. She and Tedlle had been wondering if they should get married.
They had been living together for quite sometime, and Hendey felt adesire for ahomelife pulling on her.
Her twenties were passing, and she wanted to have children someday. Her older sister had become a
mother and was happy and fulfilled with her child. Hendey kept photographs of her little niece above her
desk at USAMRIID.

JUNE 4th, 2001, was Day Four for the four monkeys that had been exposed to the Harper
grain. It was Day Threefor the monkeysthat had been exposed to India. LisaHendey and Mark



Martinez arrived early in the morning, put their |aptops on the desks in the basement, and started
swapping the one phone jack to send e-mail. Jm Stockman put on a blue suit and went in to take care
of themonkeys. A few minutes before eight o'clock, atelephonein the halway rang, and Hendey
answered it. It was Stockman, caling from MCL West.

He was shouting through his faceplate, "We've got two monkeys dead in here! Another oneis
going down!" She thought Stockman wasjoking. "Oh, yeah, like whatever," she blurted, but Stockman
was avery serious man, and her heart went wham, and she could fed massive amounts of adrendine
kickingin.

Monkeys down.

Martinez jumped up and began to movefast. He wanted to collect clinica samplesfrom the
dead monkeys, and hurried to put on his space suit. As soon as he had |eft the locker room, Hendey
followed himin.

Martinez went into the monkey room and looked through the plastic tent into the cages. There
were two dead monkeys, hunched up, and they had spotty, Sarlike red spotsal over their skin. He
thought, Oh, my God. The monkeys were speckled-he could seetiny pinpoint hemorrhages dl over their
faces. The pinpoints were especialy dense acrossthe monkeys eydids, flanks, and insides of the thighs.
Thiswasaflat rash, no pustules. The animas had flat hemorrhagic smalpox. My God, it was bloody.

The two dead monkeys were both in the Indiagroup. There had never been an animal known to
bekilled by any strain of smallpox. Thiswasthefirst time anyone had seen variolaamplified fataly in any
gpecies other than humans,

Fedling somewhat overwhelmed but extremely eager to find out what the India strain had doneto
the monkeys, Martinez got a pole and gently touched the dead monkeys. He wanted to make certain
they were dead. A not-quite-dead monkey that is hot with India smallpox and has canine teeth would be
an exceedingly dangerous anima. Thetouch of the pole reveded that the monkeys were stone dead.
One of them, asmaller male designated C171, wasin rigor mortis.

Martinez was the team's pathologist. He wanted to do posts on them fast-he wanted to see
tissue. He examined the dead animas eyes. They were norma-looking; there was no sign of blood, as
thereisin humanswith bloody smallpox. He decided to do a necropsy-a postmortem exam-of the
heavier male, Monkey C115. He carried the monkey into the necropsy room, laid it on ametal table,
and assembled histools. He closed the door behind him. Animal-use laws prohibit any necropsy or
surgica procedure on an animal within the Sght of other animals of the same species.

LisaHendey went straight to the necropsy room without stopping to see what was happening
with any of the other monkeys. Shewanted to get on the necropsy fas.

Martinez had dready started by the time she arrived. The monkey was opened on the table; its
abdomina cavity waswide, and it was puddled with free hemorrhages-the same thing that happenswith
human hemorrhagic smalpox. There were hemorrhagic spotsdl over theinterna organs, especidly the
intestines.

Martinez lined up arow of plastic bins aong the edge of the metal table, and he began filling them
with samples of the monkey's organs. He workedevery fast.

Hendey's heart was pounding. There was an emergency telephone hanging on the wal near the
monkey cages. She cadled Jahrling, reaching him just ashe arrived at his officeat USAMRIID.

Jahrling started shouting over the phone at her. She could barely hear his voice through her
earplugs and theroar of air in her suit. He wanted her to call him from the MCL and report whatever she
and Martinez saw, all through the day. He sounded hyper.

The monkey's somach was bloody, wrecked by the smdlpox. The lungs were bloody and
gpeckled by hemorrhage. The liver was necrotic-mostly dead. The virus had gone everywhereinsde the
monkey.

She was face-to-face with variolamgjor for thefirst timein her life. Until she had seenthis
hemorrhagic monkey, she had had no ideahow powerful the viruswas, how truly frightening. It was
scarier than Ebola, much scarier, because it was a virus that was superbly adapted to humans, and it
gpread intheair. Ebolaspread only by direct contact, and it was not well adapted to humans. Here,



variolawould be coming straight into the air out of the animal’s body cavity.

"Lisal" Martinez shouted.

He handed her aplastic bin containing a half-dollar-sized lump of dark mest.

"What the heck'sthat?" she asked.

"Spleen.”

The spleen was amottled, cloudy, ultraswollen ball-and it was mostly dead. She picked up two
scapds, onein each hand, and bent over the samplein an awkward stance, holding her body back and
away from the countertop, with her elbows out. This piece of spleen would contain severd million human
deaths worth of variola. She cut ddlicate bits, mincing thetissue. This spleen isamoosh, she thought.

She worked quickly, because Martinez wasin aflurry of cutting, and the sampleswere piling up
fast. Shestood at alittle counter opposite the necropsy table. Occasiondly, she unhooked her air hose
and carried samples of blood or tissue into her 1ab and processed them, spinning the blood in a
centrifuge, looking at it under amicroscope, doing red-cell counts and white-cell counts. Shewas
hurrying back and forth, her handsfull of amplified Indiablood.

The day dragged on, and the first necropsy took hours, because what they saw in the monkey
was new to science. Around noon, they considered taking abreak. They wanted to get something to
eat and go to the bathroom, but they aso wanted to get moving on the second dead monkey, which was
dill lyinginitscage. They decided to just keep going.

Meanwhile, word had been traveling fast around the CDC that monkeys were down in the
MCL-down with variola. The emergency telephone on thewall of the monkey room rang steedily.
Hendey took the calls. Peoplewere calling from dl over the CDC, and Jahrling and Huggins kept calling
from Fort Detrick. Whatever their reservations might have been about Army people working with
smdllpox, the CDC people were getting excited, too. A CDC expert in Ebolanamed Pierre Rallin
volunteered to help, and he arrived in MCL West with some compounds that could be used to prepare
the tissuesfor viewing under an ectron microscope.

In the cage on the upper Ieft of the bank of cagesin the monkey room, the inquisitive mae with
the light hair and unusua face, Monkey C099, was taking the scenein calmly. He seemed flushed.
Maybe he was going to go down, too. Another infected monkey waslooking very sick and was Sitting
down. Most nonhuman primates do not like to sit down in the presence of humans and will get to their
feet if apersonisnear them. Butif amonkey isill, hewill St down in the presence of aperson. Thesick
monkey hugs its knees and watches people, and it won't eat. A monkey never liesdown in front of a
human if it can possibly help it. If amonkey isvery sick; it will lie down when people turn their backs,
but if anyone looks a the monkey, it will Sit up again.

The sick monkey was huddling and holding its knees, and there were starlike speckles on its
eydids. When Hendey turned her back, the monkey lay down inits cage.

Martinez was standing next to Hendey. He shouted, "It'sgoing to kill al of them fast. I'll bet
welll be out of herein two weeks."

"You wait and see," she shouted back. "I'll bet there will be one survivor. And we're going to be
herefor along time, Mark.”

They carried the second dead monkey into the necropsy room. Martinez wasin good physical
condition, but the strain of the necropsies was dready starting to wear on him. He was awhite-water
kayaking ingtructor, yet doing pathology work in Level 4 with animas dying of hemorrhagic smalpox was
pushing the envelope of his sense of physical contral of hissurroundings. Thework wasintense. Every
move had to be right. 'Y ou had to watch your hands, and you had to be superaware of who was around
you and what they were doing.

Martinez found a chair, carried it into the necropsy room, and sat on it while he performed the
second necropsy. Hefound that it helped him focus. Hendey had to keep running samples back into her
lab, so sheremained on her feet. Her back began to hurt, and shewas freezing cold. 1t wasthe cutting
posture that strained her back-bent over in that hunch, elbows out, body held back and away from the
scapd blades, while shetook tiny dices of hot tissue. Something about the dry air indde the suit and the
ar-conditioning in the MCL was enough to practicaly give you hypothermia, evenin summer in Atlanta.



Her boots were thin rubber, and she could fed the concrete of the floor through her socks.

They finished the second necropsy at three o'clock in the afternoon. "L et's shower out after this,"
Hendey said, and Martinez nodded. But when they returned to the monkey room, they were shocked to
find that the third monkey had already died. This monkey wasthefirs to die of the Harper strain.

They forgot about taking a break and did the third necropsy. Thework dragged on for hour
after hour, and the sun began to set. There were no windowsin the MCL to the outdoors, but aline of
windowsin the main room looked into aglassed atrium in Building 15. Thelight in the atrium went dark,
as people went home from work. Martinez and Hendey had been in their space suits since eight o'clock
that morning. They hadn't eaten anything, and they hadn't been able to make a pit stop in the rest room.
Theair in the suits was bone-dry, and they were dehydrated and thirsty.

At about eight o'clock at night, Martinez suddenly unhooked hisair hose and signaded to Hendey
that he was going to exit. She thought he was having trouble with hisair supply. Heran out of the room,
hurrying for theair lock. The trouble waswith his bladder.

He stood in the chemica shower intheair lock in agony. The shower cycle was automatic and
took nine minutes, and he couldn't get out until it had finished. Then he ran through the gray zone, tearing
off hissuit, on hisway to the bathroom.

The team returned to the hotel that night and sat around the swimming pooal, feding alittle
stunned. Businesspeople passed by, talking about sales and ded's; a man shot baskets on alittle court
near the poal; children yelled inthewater. Lifewent on. The purpose of the work in the hot lab was to
protect these people from variola, people who probably never thought about the disease and had little
ideawhat it was.

Hendey went to her room and lay down flat on the floor and looked at the celling, trying to
rlievethe painin her back. Thiswas dramatic work that was going to get internationd attention. It
might be published in some big journd like Science or Nature, and it waslikely to upset the smallpox
eradicators.

Harper
JUNE 4-20, 2001

Two days after the three monkeys died, Monkey C099, the handsome monkey, had tiny pimples
spreading across histhighs, athough he didn't seem very sick. They anesthetized him, laid him down on
the necropsy table, and inspected him. They opened his mouth and found severd small pustuleson his
paaeandinsdehislips. They used a swab to take a sample of sdivafrom the back of histhroat. They
wanted to find out if the virus moved into the air from the back of the monkey's mouth, asit seemsto do
in humans. They returned him to his cage, and he woke up shortly afterward. He seemed perkier than
the very sick ones.

In the next few days, C099 developed classica ordinary smallpox. It looked to Hendey and
Martinez exactly like human smallpox, which meant that it could be amode of smallpox that the Food
and Drug Administration might accept.

Asthe pustules enlarged and spread over the monkey's face and hands and fest, the team saw
that the pustules had dimplesin them. Thiswasacentrifugal smalpox rash, just like the ones humans get.
Martinez brought an underwater camerainto the lab, and he photographed the monkey. Hehadto usea
waterproof camerabecausein order to take it out of Level 4 he had to submergeit in adunk tank full of
Lysol for hdf an hour.

The pustules clustered thickly around the animd's extremities, just asthey did in people with
smallpox. The scientists began to fed sorry for him. They named him Harper, after the strain he had
received.

Harper had one hundred and fifty pustules; they counted them while he was unconscious on the
table. Hendey found the classic form of the disease more awful to look at than the bloody form, and this
pale-faced monkey reminded her of ahuman child. She didn't doubt that animal research was needed to



save human lives-a prime example being research to find drugs that would be effectiveon HIV. The
smallpox experiment had been reviewed and approved by the USAMRIID and CDC anima-use
committees. Any animal that was clearly dying had to be sacrificed right away, and painlessly, so that its
suffering would stop. But Harper was not dying. He was experiencing aform of agony that asthe
heritage of humanity, not of monkeys.

On the morning of June 7th, Harper was huddled in the back of his cage, visbly much sicker.
Thewors of it washishands. The pustules of variolahad erupted there.

The hand isasymbol of humanity, part of what makes us humanthe hand that carved the
Parthenon, painted the hands of God and Adam on the celling of the Sistine Chapel, and wrote King
Lear was the only hand that had known smallpox. That same hand had now given the diseaseto a
monkey.

The scientists were watching Jm Stockman, too. He was a serious man in hisfiftieswho had
worked with animasfor his entire career and he was naturdly gentle around animals. They felt that he
might be having a difficult time watching Harper come down with smalpox. The monkey was geiting
dehydrated because he could hardly swallow. Stockman went to adrugstore and bought a bottle of
grape-flavored Pediayte-afluid replacement that is often given to children who have diarrhea-hoping it
would appeal to Harper. Hendey and Martinez prowled the breskfast bar at the hotel, picking over the
fruit sdad, taking red grapes, peaches, dices of mango and soft banana, tucking the fruit into foam coffee
cups, and bringing it into MCL West to seeif Harper would want any of it.

Stockman poured Pedidyte into a syringe that had along plastic tube onit. The monkey took
theliquid in hismouth. He seemed to trust the peoplein the space suits. Shamblin and Stockman pulped
up bits of fruit and put them on a tongue depressor and offered them to Harper. He couldn't chew, but
he mouthed the mush and swallowed it. He had pustules on his haunches, and Mark Martinez got a soft
pad and managed to dide it under the monkey, to help him sit more comfortably. They discovered that
he liked the red grapes best of al, and Hendey would clean out al the grapes from the breskfast bar.
Stockman bought bags of marshmallows, and Harper managed to chew and swallow them.

Harper had gone semiconfluent acrossthe face. He began to reach the stage of early crugt, the
most dangerous stage of human smallpox, when the cytokine storm goes out of control. Around June
10th, when the monkey had crusted, Stockman offered him awhole red grape. He reached out, took
the grape, and put it in hismouth.

Harper began to seem alittle better, and he developed a passion for the grapes. If he noticed
that someone had a cup of them, he would hold out both blistered hands and then stuff grapesinto his
cheek pouches until they bulged with grapes, saving them for later.

LisaHendey had been phoning Peter Jahrling every day, and the team e-mailed pictures of
Harper'sfaceto him. In late June, Jahrling brought some of the picturesto ameeting in Washington at
the National Academy of Sciences, where heraninto D. A. Henderson. Members of the National
Academy and leading experts on biologica wegpons were chatting and milling around a coffee machine.
Jahrling and Henderson's persond relationship had become tense and sour since Jahrling had begun to
arguein favor of kegping smallpox.

Jahrling handed Henderson a color photograph of Harper. "Takealook at this, D.A." The
pustuleswere dl over the monkey's face, and they had dimplesin them.

Henderson nodded and said something like, "Well, that looksjust like smalpox." His point
seemed to be that Jahrling didn't need to do experiments with smallpox when monkeypox looked so
much like thered thing.

"Well, guesswhat, D.A.? Itissmadlpox."

According to Jahrling, Henderson shoved the photograph into Jahrling's ssomach, turned on his
hedl, and walked away without aword. Henderson saysthat never happened.

Jduneturned into July, and Atlantasimmered with hegt. Hendey was perpetudly chilledin her
space suit, and she welcomed the muggy weather when she walked out the doors of the MCL. She had
no timefor any kind of normd life. Go back to the hotel every evening.

Heat up aHedthy Choicedinner. Liedown onthefloor. Cal Rob. Shewas making herself



lessavailable to him and knew she was doing it, but the experiment wasin white water. Harper had
scabbed over, and his health had returned. They continued to feed him delicacies by hand, but they
knew that he wouldn't permitted to live. The protocol of the experiment required the euthanasia of al
animals, in order to gather more data on the effects of smallpox. And there was abiosafety rule that an
animd infected with alevel 4 pathogen could not be taken out of Level 4 dive. Smdlpox could leavethe
facility with theanima. When the day came on which Harper had to be sacrificed, in late July, Jm
Stockman announced that he had businessto attend to in Maryland, and he would be flying home. Then
it turned out that Josh Shamblin suddenly needed to fly home, too.

That night, each of the team members went into the monkey room, one by one, and paid visitsto
Harper. He had heded amost completely and had no scars. They left him hegps of marshmallows,
peanuts, bunches of grapes, and a pear, more than he could eat. The next morning, Hendey and
Martinez put Harper to deep. They used an anesthetic that would cause no pain. The monkey had been
anesthetized before, and he would not have found anything unusud about it thistime.

Martinez placed Harper, unconscious, on the table and watched him go. He had to note the
death formdly. Hendey turned her face awvay.

Of the eight monkeysthat were given the Harper or Indiasirains, seven died, six of hemorrhagic
smallpox, one of classca pustular smalpox. Harper wasthe only survivor.

The team infected two more sets of monkeys. In round two, they infected six animals, five of
which died. One of these monkeys got pustular smallpox and one of the others devel oped the brilliant
red eyes of human black pox victims. In round three, the final round, they lowered the dose and infected
nine monkeys, and none of them got sick at dl.

Peter Jahrling felt that the experiements were successful. "We were ableto put to rest the myth
that smallpox infects no species but man,”

hesaid. "Wewere ableto create a disease in the monkeys that approximates the course of the
human disease. Thismeansit will be useful for vaidating antiviral drugs and vaccinesfor the FDA." He
sad that the next step would be to chalenge monkeys with smalpox and then try to cure them with the
antivird drug cidaofovir.

| asked Jahrling about how he judtified the suffering of the monkeysin the experiment. "My
blood pressure would come down twenty pointsif we didn't have to work with variolain monkeys," he
sad. "It redly bothersme. Thething is, you look into their eyes and you seethey'reintelligent. You go
into amonkey room at night and you hear them vocaizing, and it sounds like peopletalking. It redly gets
tome. But acritical countermeasure to smalpox isgoing to be antivira drugs, and the FDA requires
testing the drugs on the authentic smalpox virusin an anima. Frankly, | myself could accept and live with
an antivird drug that we've tested in human tissuesin vitro'-in test tubes-"and in, say, geneticaly
engineered mice that have been given ahumanlike immune system. But testing smallpox on amouse that
has ahuman immune system isn't going to be acceptable to the FDA anytime soon. Tens of monkeysare
going to be sacrificed to this cause, but that is not the same thing as tens of millions of humanswith
smalpox, and | do believe that smalpox isaclear and present danger. But thetruth isthat 1've been at
the point where | redly thought | couldn't do thisanymore.”

LisaHendey had experienced grief and sadness over Harper's death, in particular, but she
regarded her feglings as a necessary consegquence of her job asapublic hedth researcher. "Each of us
who does animal research hasto weigh in our own conscience what we do,” she said to me. "Around
twenty percent of the population can't be vaccinated. They'reimmune compromised, or they have
eczema, or they're pregnant women, or they're very young children. That's alarge number of people
who will have no protection if smallpox comesback. To me, it isnot an acceptableloss.”

WTC
September 11, 2001

By the beginning of September, Hendey had been working with smallpox in a space suit five to



seven days aweek, without abreak, sincethe end of May. Her parentsinvited her and Rob Tedlleto
come with them on avacation to the Outer Banks of North Caroling, and they accepted. Sheleft
Martinez to continue with the smallpox work, which was beginning to wind down.

On the deventh of September, at 9:00 A.M., Stockman was feeding and checking the monkeys.
A CDC smdlpox scientist named Inger Damon was taking care of some equipment in one of the rooms.
Sergeant Rafael Herrerawas working in his suit, listening to music on aradio headset.

Mark Martinez was doing a necropsy of amonkey, and he noticed that Herrerahad comeinto
theroom. Herrerds eyes were wide, and he mouthed something &t Martinez, but Martinez didn't heer it,
S0 Herrera got apiece of paper and wrote: "A plane crashed into the World Trade Center.”

"Yeah?' Martinez shouted.

Herrerawent out of the room, and Martinez resumed hiswork. A short whilelater, Herrera
came back, and he wrote on the paper, "Another plane crashed into WTC."

Martinez had to keep working; he wasin the middle of the necropsy.

Herrerawas listening to developments on hisradio headset. Hewrote: "Pentagon,” "Plane down
inPA."

A window in the necropsy room looks out into ahallway. A woman appeared in the window,
waving her arms and banging on the glass, and sheheld up asign: YOU NEED TO EVACUATE.

A warning had come from high levelsin Washington to the director of the CDC, Jeffrey Koplan,
that the facility might be atarget of aterrorist attack at any moment. It wasn't known in those early hours
of September 11th who had carried out the attacks or what other attacks might come. Koplan had
ordered an evacuation of al the buildings at the CDC.

Everyone at the CDC knew that the MCL was hot with variola. If it was broken open by the
impact of an aircraft or the explosion of abomb, the smallpox could conceivably escape.

Asalieutenant colond, Mark Martinez was the ranking officer in charge. He unhooked hisair
hose and, thrashing in his space suit, ran through the suite, getting everyone's attention, telling them to
evacuate. The smallpox freezer waslocked and chained, but there wasn't time to do anything about the
dead monkey lying on the table.

Martinez ordered people to go into the decon air lock in groups of three. The shower has only
two air hoses, so they shared the air. The decon shower filled with mist from the heat of their bodies.

Then awoman appeared inthe Level 3 gray areaand held asign up to the air lock door:
EMERGENCY PROCEDURES. It meant they had to crash their way out of the Maximum
Containment Lab immediately. They wondered if a plane was heading for the building.

They stopped the shower and pulled the DELUGE handle. Many gallons of Lysol splashed over
them, and they crashed out of the air lock and got out of the building.



Part Seven - The Anthrax Skulls

Hender son

Five days after thefall of the World Trade Center towers, on Sunday, September 16th, at
four-thirty in the afternoon, D. A. Henderson was Sitting in the den of hishousein an easy chair by the
Japanese garden, getting no peace from the view.

Thetelephonerang. It was Tommy Thompson, the Secretary of Health and Human Services,
cdling from HHS headquarters, on the south sde of the Mdl. "Can you cometo amestingin
Washington?"

"When?'

"Tonight. Seven PM. We're asking, What's next?' Thompson said. "Wed like you to be
there”

Henderson told Nanawhere he was off to, and he got in his silver Volvo and drove to
Washington. It wasthe end of his plansfor retirement. He went to work in Thompson's office and
eventudly was appointed the director of the Office of Public Hedth Emergency Preparedness &
Response. He became, effectively, the bioterrorism czar in the government, with manageria control over
an annua budget that grew to more than three billion dollars. He started getting up at five, taking an early
train to Washington, and getting home late at night. He was seventy-three yearsold. He believed that it
was only amatter of time before the bioterror attack that he had long expected finaly occurred.

Henderson went to work for the federal government on a Sunday night. The next day or the day
afterward-Monday or Tuesday, September 17th or 18th-someone visited a post office or mailbox
somewhere around Trenton, New Jersey, and mailed lettersfull of dry, crumbly, granular anthrax to New
York City: to the NBC anchor Tom Brokaw, to CBS, to ABC, and to the New Y ork Post.

Into the Submarine OCTOBER 16, 2001 Peter Jahrling had been in near-daily contact with Lisa
Hendey and the monkey team in Atlanta after September 11th, but by the middle of October, he became
amogt overwhemed by the investigation of the anthrax attacks, thefirst large-scale bioterrorism event in
the United States.

On the morning of the 16th, the day after it was ddlivered to USAMRIID, the powder in the
letter mailed to Senator Daschle was being studied by John Ezzdll, the civilian microbiologist who
accepted it from the agents of the FBI's Hazardous Materials Response Unit. But Jahrling wanted Tom
Geisbert to get the sample under an eectron microscope, and that didn't seem to be happening fast
enough. Jahrling met Ezzell in ahalway and said, in aloud voice, "Goddamn it, John, we need to know if
the powder islaced with smallpox.”

Top Indtitute scientists were yelling in the hals about an unknown terrorist biowegpon, and the
saff ralied. A technician hurried into Ezzell's |aboratory rooms and brought out two small test tubes of
samplesfrom the Daschle letter. Onetube held amilky white liquid. Thiswasfrom thefield test done by
theHMRU. The other tube contained atiny heap of dry particles and a corner of paper cut off the
Daschle envelope-the corner was about thissize: L. The tubes were inside double plastic bags that were
filled with disnfecting chemicas. Thetechnician gave them to Geisbert, who took themintoaLeve 4
suite called the Submarine.

The Submarineisthe hot morgue a USAMRIID. Themain door of the Submarineisamassive
plate made of stedl, with alever. It looks like apressure door on asubmarine. Pathologists wearing
gpace suits have on one or two occasions used the Submarine for the dissection of the body of aperson
who was thought to have died of a hot agent, athough the opportunity to do thiskind of postmortem
exam rarely arises. Geisbert suited up and went through the air lock into the Submarine, carrying the
tubes of Daschle anthrax. He walked past the autopsy room to asmall [ab. He opened the tube of milky
anthrax liquid and poured adroplet onto adip of wax. Using tweezers, he placed atiny copper grid on
top of the droplet, and he waited afew minutes while the anthrax liquid dried to acrust onthe grid. Then



he put the grid in atest tube of chemicals, so that any live anthrax spores would bekilled. He showered
out of the suite, got dressed in civilian clothes, and brought the sample up to one of the scope roomson
the second floor, where he put the tiny grid into a holder and shoved it into one of the electron
microscopes, atransmission scope, which iseight feet tall. The scope cost a quarter-million dollars.
Geishert sat down at the eyepieces and focused.

Theview was wall-to-wall anthrax spores. The sporeswere ovoids, rather like footballs but with
more softly rounded ends. The material seemed to be absolutely pure spores.

Anthrax isaparasite that hasanaturd life cyclein hoofed animas. An anthrax sporeisaseed, a
tiny, hard capsule that can St dormant in dirt for years, until eventuadly it may be eaten by asheep or a
cow. When it comesinto contact with lymph or blood, it cracks open and germinates, and turnsinto a
rod-shaped cell. The rod becomes two rods, then four rods, then eight rods, and on to astronomical
numbers, until the fluidsin the host are saturated with anthrax cells. An anthrax cell (unlikeavirus) is
dive. It humswith energy, and it drawsin nutrients from its environment. Using itsown machinery, it
makes copies of itsdf. A virus, on the other hand, uses the machinery and energy of itshost cell to make
copies of itsdf-it cannot live an independent existence outside the cdlls of itshost.

The anthrax cells produce poisons that cause a breathing arrest in their host. Anthrax "wants' its
host to drop dead. Anthrax-infected animals can go from gpparent hedlth to death with the cdlerity of a
lightning strike. Some years ago, researchersin Zimbabwe found a dead hippopotamus standing upright
onal four fegt, killed by anthrax whileit waswaking. The hippo looked asif it had not even noticed it
was dead.

The carcass of the host rots and splits open, the anthrax cells sporulate, and adark, putrid stain
of fluids mixed with spores drainsinto the soil, where the spores dry out. Time passes, and oneday a
sporeiseaten by agrazing anima, and the cycle begins anew.

Geisbert turned aknob and zoomed in. An anthrax sporeisfivetimeslarger than asmalpox
particle. Hewaslooking for bricks of pox, so he waslooking for little objects, searching spore by spore.
Thetask of finding afew particles of smalpox mixed into amillion anthrax sporeswas likewaking over a
mile of stony gravel looking for afew diamondsin the rough. He saw no bricks of pox. But he noticed
some sort of goop clinging to the spores. It made the spores look like fried eggs-the spores were the
yolks, and the goop wasthe white. 1t was akind of splatty Stuff.

Geisbert twisted aknob and turned up the power of the beam to get amore crispimage. Ashe
did, he saw the goop begin to spread out of the spores. Those spores were swesting something.

The scope had a Polaroid camera, and Geishert began snapping pictures. He suddenly redlized
his boss was |eaning over his shoulder. "Pete, there's something weird going on with these spores.” He
stood up.

Jahrling sat down and looked.

"Watch," Geisbert said. He turned the power knob, and there was ahum.

The spores began to ooze.

"Whoag," Jahrling muttered, hunched over the eyepieces. Something was boiling off the spores.
"Thisisclearly bad Stuff,” he said. Thiswas not your mother's anthrax. The spores had somethingin
them, an additive, perhaps. Could this materid have come from anational biowegpons program? From
Irag? Did a-Qaedahave anthrax capability that was this good? Jahrling got up from the microscope.
"I'm going to bring thisto the chain of command.”

Carrying the Polaroids in the pocket of his gray suit, Jahrling walked across the parade ground of
Fort Detrick to the offices of the Army's Medical Research and Materied Command, which has authorty
over USAMRIID. It wasthen headed by Mgor Generd John S. Parker, achunky man with acalm,
jovid disposition, wire-rimmed asses, and ashock of silver hair. Genera Parker isaheart surgeon.
Jahrling walked into his office without knocking. "Y ou need to seethis,”" he said, placing the pictureson
the general's desk.

Generd Parker listened and then asked afew questions. "I want to look at it mysdlf," he said.
Jahrling and the generd hurried back across the parade ground. 1t was four o'clock in the afternoon,



near the end of a hot, dry October day, and the East Coast of the United States was locked in a drought.
Catoctin Mountain looked dreamy and peaceful in the autumn haze. The sun was going down, and the
flag in the middle of the parade ground cast a shadow toward the east over heatscorched grass.

Emer gency Operations
LATE AFTERNOON, OCTOBER 16, 2001

Genera Parker and Peter Jahrling went by the office of the USAMRIID commander, Colond Ed
Eitzen, and then the three men went upstairs to the scope room, where Tom Gel shert was staring at the
anthrax. Geisbert stood up nervousy when the general entered and started to explain what he was
doing.

"It'sokay, | used to run an electron microscopy lab," Parker said.

Parker sat down at the scope and looked. Pure spores.

That was al he needed to see. Hewent out into the hallway and started issuing instructions to
Eitzen and Jahrling in arapid-fire way: We're going to put USAMRIID into emergency operations.
We're going to run thisfacility around the clock. He emphasized that the FBI would be using
USAMRIID asthe reference lab for forensic evidence from the bioterror event. FBI people would be
working sde by sdein thelabswith John Ezzdll and other Army scientists. Hewasgoingto bring in
microbiologists from other parts of hiscommand to help with the work. Pearker knew that Washington
would be needing as much clear information as possible.

That morning, apostal worker named Leroy Richmond, who worked at the Brentwood
mail-sorting facility in Northeast Washington, D.C., had called in sck. Richmond had a headache, a
fever, and pain in hislower chest. He went to bed.

Later in the day, the Postmaster Generd of the United States John E. "Jack” Potter told hisaides
to ask CDC officiadswhat should be done about postal workers "upstream” who might have handled the
Daschleletter. Officialsat the CDC answered that they felt there was o danger to any postal workers.
They had areason for bdlieving that. When they had learned that Robert Stevens and Ernesto Blanco
had been exposed through the mail at the American Media offices in Boca Raton, the CDC investigators
had taken swab samplesin post offices around the area, and they had swabbed the noses of Florida
postal workers. They had discovered anthrax sporesin the Florida post offices, but no postal workers
had become infected. There was no reason to think that postal workers in Washington were in danger.

Tom Geishert couldn't keep his eyes off the weapon. He stared at it through the eyepieces of the
€lectron microscope until he noticed that it was eight o'clock at night. He hadn't eaten or drunk athing all
day. Hefdot like having some breakfast, so he drove out for the double chocolate doughnut with alarge
coffee that he had been thinking of getting when he had arrived & work. He brought it back to the
Indtitute and continued to work until midnight. He and hiswife, Joan, live in Shepherdstown, along drive
tothewest. By thetime he got home, it was one o'clock in the morning, and Joan was adeep.

That night, apostal worker at the Brentwood mail-sorting facility named Joseph P. Curseen, Jr.,
began to develop what he thought was the flu while working the night shift, near machinesthat sort mail.
Hehad apainin hislower chest and a headache, so he decided to go home. That same evening, one of
Curseen's coworkers, ThomasL. Morris, Jr., went bowling. He started to fed sick, and he went home
and went to bed to get some rest.

OCTOBER 17, 2001

Tom Geisbert couldn't deep. Hetossed and turned and looked at the clock: it wasfour in the
morning. He couldn't free hismind of the view in the scope-endlessfields of anthrax sporeswith an
unknown substance dripping from them. He got up, took a shower, and left for work. He stopped to
buy another double chocolate doughnut and alarge coffee, then went to hislab to try to get more images
of the anthrax.



At ten-thirty that morning, the House of Representatives was closed down after CDC people
found anthrax sporesin mail binsthere. About two hundred Capitol Hill workersweretold to start
taking the antibiotic ciprofloxacin-Cipro. Mgjor General John Parker went to the U.S. Senate, where he
met with a caucus of the Senate leadership and their staff. Hetold them that he'd looked at the anthrax
himself in the microscope and that it was essentidly pure spores. Hewould later say, "The letter wasa
missile. The addresswas the coordinates of the missile, and the post office did agood job of making
sureit got to ground zero."

A half mile away from the Senate, at the Health and Human Services headquarters, D. A.
Henderson had been working with Tommy Thompson's saff to get a stockpile of smallpox vaccine
created on acrash basis.

There had been fast-paced meetings at the HHS on the subject of this stockpile. Henderson felt
that the United States needed one ASAP. Thompson agreed and had just submitted a request to
Congress for enough money to create three hundred million doses of smallpox vaccine-one dose for
every citizen. The government hired a British-American vaccine company caled Acambis PLC to make
most of thedoses. Acambiss main manufacturing plant isin Canton, Massachusetts. Soldiers
surrounded the plant and were stationed inside the American offices of Acambis, in Cambridge. It was
thought that aterror attack on the United States with smallpox might be accompanied by an attack on the
country'svaccine facilities or an attempt to nate Acambis personne who knew how to make the
vaccine. The move to surround the vaccine facility in Massachusetts with military force was donerapidly,
in secret, and under apparently classified conditions.

Meanwhile, Daria Badovin-Jahrling (she uses her maiden name with her husband's) had been
getting telephone calls and vists from neighbors. The neighbors knew that Peter was atop government
scientist involved with defenses againgt smallpox, and more than one of them quietly offered Dariamoney
if she could get them some smallpox vaccine. "1 don't even know if | can get any for ourselves” she
answered them. "If | do, | can't take money for it, and | haveto giveit to my family first." Shewas very
frightened. "If smallpox was going around Frederick," she said to Peter, "could you get any of the
vaccinefor the children?!

Hetold her that if there was a smallpox emergency, their children would get ajab of somethingin
their arms; it might not be the licensed stuff, but it would work. He would make the vaccine himsdlf in his
labif hehadto. Yet he couldn't get hismind off the experiment by the Austraians, when they had made
avaccine-resstant superpox of mice. What if the vaccine didn't work? Hefelt the pressure ratcheting
up.

While Generd Parker wastelling the Senate that the anthrax was pure and the HHS people
were asking for money for a smallpox-vaccine stockpile, the FBI decided, sensibly, to get a second
opinion on the Daschle anthrax. The HMRU dispatched a Huey to Fort Detrick. Not afew of the FBI's
Hueys have bullet holesin them. The holes, which are covered with patches, areleft over from combat in
the Vietham War. The FBI had gotten its Hueys used and cheap from the military.

The Huey touched down on ahelipad across the street from USAMRIID. An agent went into
the building and collected acylindrica biohazard container called ahatbox. Inside the hatbox, insde
multiple containers, was asmal test tube of live, ungterilized Daschle anthrax.

The helicopter took off with the sample and thupped westward over Maryland. It touched down
in West Jefferson, Ohio, near Columbus, at the Hazardous Materials Research Center of the Batelle
Memorid Ingtitute, anonprofit scientific research and consulting organization. Batelle scientiststook the
hatbox into alab. They heated the anthrax powder in an autoclave to sterilize it, and they began looking
at it under microscopes.

The spores were stuck together in lumps. They did not appear to be very dangerousin the
ar-the lumpsweretoo large to float easily or go deep into human lungs. The Batelle anadysts conveyed
their findingsto the head of the FBI Laboratory, Allyson Smons. Their tests showed that the anthrax
was not nearly asrefined or powerful asthe Army people believed.



OCTOBER 18

At ten o'clock on Thursday morning, three days after the Daschle letter was opened, Lisa
Gordon-Hagerty of the Nationa Security Council conducted an interagency conference call. Such calls
were made every morning in the first weeks of the anthrax crisis, and were intended to keep federd
officials up to speed. Gordon-Hagerty had her handsfull. There were about thirty people listening or
gpeaking on the calls, acloud of voices. That morning she went around to the various agencies. "FBI,
what do you haveto report?

FBI executivesin the Strategic Information Operations Center-the SIOC command room-spoke
for the FBI. They included Allyson Simons and the head of the Weapons of Mass Destruction Unit,
James F. Jarboe. They reported that they were gathering evidence and intelligence on the attacks, and
were working closdly with the Army to gain a better understanding of the materid in the letter that had
arived at the Senate building.

"Army, what are you reporting?' Gordon-Hagerty said.

Jahrling, who was gtting in the commander's office a USAMRIID with Colondl Ed Eitzen,
spoke. Choosing hiswords carefully, because practicaly the entire executive branch of the federal
government was listening to him, he said that USAMRIID had found that the anthrax powder in the letter
mailed to Senator Daschle was "professiondly done' and "energetic.” By "energetic' he meant that the
particles had atendency to fly up into the air if they were disturbed. A key eement in the design of a
military bioweapon is the weapon'sintring c energythe capacity of the particlesto fly into theair and form
aninvisble and essentialy undetectable cloud, which can travel long distances and fill abuilding likea
gas.

Therewere severd CDC officidsonthecal. They were sitting around a conferencetablein the
office of the agency's number two person, Dr. JamesM. Hughes. Jahrling's voice came out of the box
onthetableinatinny way, andit'snot a al clear that they understood what he meant by the "energy” of
abiopowder. They had not experienced the Sight of the anthrax particles floating Sraight into the air off a
gpatula-the sight that had prompted John Ezzdll to exclaim, "Oh, my God." Furthermore, they did not
know much, if anything, about how wegpons-grade anthrax is made. Those methods were classified.
Perhaps no one had briefed CDC officias on the methods for weaponizing anthrax spores. The CDC
officialswere public hedlth doctors, and up until then, they had had no reason to learn the secrets of
making abiologica wegpon. To the CDC officids, Jahrling's remarks may have sounded like technica
jargon, which it was.

A team of epidemiologists from the CDC wasin Washington, working frantically to test five
thousand workers on Capitol Hill for exposure to anthrax. They were swabbing the insides of people's
noses, concentrating on the people who had been in the Hart Senate Office Building when the Daschle
letter was opened. Severa buildings on Capitol Hill had been closed down for testing for anthrax spores.
The CDC was stretched paper-thin. Many people had essentially stopped deeping severd days earlier,
and they were making decisonsin afog of enormous politica pressure and exhaustion. The CDC
officidsdid not think that what Peter Jahrling called the"energetic” or "professond” nature of the anthrax
suggested that postal workersin the facilities where the | etters had been processed might be in danger.

"The sgnificance of the words energetic and professiona were lost on the CDC people,” Jahrling
sadtome. "Inmy view, a the CDC you have a culture of public hedlth professiondswho think of
biologica warfare as such aperversion of sciencethat they find it Smply unimaginable.”

The CDC officias on the call asked Jahrling if he could characterize the particle size. Thiswas
an important question, because if the anthrax particles were very small, they could get into peopleslungs,
and the powder would be much more deadly.

Peter Jahrling replied that USAMRIID's dataindicated that the Daschle anthrax was ten times
more concentrated and potent than any form of anthrax that had been made by the old American
biowarfare program at Fort Detrick in the nineteen sixties. He said that the anthrax consisted of dmost
pure spores, and that it was "highly aerogenic.”

Jahrling now saysthat he was trying to get the attention of the CDC people, trying to warn them



that more people could have been exposed than they redized, but it was like waving to someone across
acrowded room. "The CDC people were not reacting much," hesaid. "l was exasperated. | wasn't
getting any response from them when | said the anthrax was highly aerogenic. | wasthinking, "Whenis
thisthing going to blow up and get everybody's attention? "

Jeffrey Koplan, the director of the CDC, was listening on the call but didn't speak much. Months
later, Koplan said to me, "If we had known that the anthrax would behave like agas when it got into the
ar and that it would leak through the pores of the letters, it might have been useful. But would we have
donethings differently? Y ou can't say what you would have done differently in the heat and turmoil of an
invedtigation, if only you had known."

The spores of anthrax went straight through the paper of the Daschle envel ope and other anthrax
envelopesfull of ultrafine powder that were mailed, though they had been seded tightly with tape. It
seemed that the anthrax terrorist or terrorists had not planned on having the letterskill postal workers.
"They weren't part of thetarget,” as Koplan put it.

Paper has microscopic holesiniit that are up to fifty times larger than an anthrax spore. If apore
in the envel ope paper was awindow in ahouse, then an anthrax spore would be atangerine sitting on the
sll. If you take a sheet of paper (apage of thisbook, for example) and sedl it against your mouth and
then blow againgt the paper, you will fed the warmth of your breath coming through the paper. This
suggests what the anthrax spores did when the envel opes were squeezed through the mail-sorting
mechines

At seven o'clock that evening a the Brentwood mail-sorting facility, technicians wearing
protective suits and breathing masks began to wak around the machines, testing them with swabsfor
anthrax spores. The Brentwood facility was up and running, and there were postal workersall around,
working at their places by the machines. One of the workers asked the testers, "How come you aren't
testing the people?

The United States had been conducting air strikesin Afghanistan for nearly two weeks, and
American specid forces were operating insgde the country. President George W. Bush and hisadvisers
had indicated that the United States considered Iraq to be a sponsor of terrorism, and that Saddam
Hussein led "ahostile regime" that the United States would likely target for destruction when it was
finished with the Tdiban. In the White House, there was extraordinary concern that the anthrax attacks
might have been a clandestine operation sponsored by al-Qaedaor Iraqg.

Before dawn on Friday morning, four days after the Daschle | etter was opened, Peter Jahrling
put on a space suit and went into the Submarine and got atiny sample of live, dry Daschle anthrax. He
brought it out inside double tubes, for safety, and put the tubesin aradiation pile-acobalt
irradiator-which fried the DNA in the spores, rendering them sterile. He gave the sampleto Tom
Geisbert, so that Geisbert could look at the dry anthrax in ascanning el ectron microscope.

Geisbert carried the tube of dry anthrax into his microscope lab, set the tubein atray, and turned
his attention elsawhere. A minute later, he happened to glance at the tube. The anthrax was gone.

Y et the cap of the tube was closed.

"What the heck?' he said out loud.

He picked up the tube and stared at it. Empty. He tapped the cap with hisfinger, and the
particles gppeared and fell down to the bottom of the tube-they had gotten stuck undernegth the cap,
somehow.

Hewent back to work. A minute later, he glanced over at thetube. The anthrax was gone
again. Hetapped the cap, and the anthrax fell to the bottom. He stared at the bone-colored particles.
Now he saw them climbing the walls of the tube, dancing aong the plastic, heading upward.

His assstant, Denise Braun, wasworking nearby. "Denise, you'll never believe this."

The anthrax was like jumping beans; it seemed to have alife of itsown.

He began preparing a sample for the scope. He opened the tube and tapped alittle bit of the
anthrax onto a piece of sticky black tape that would hold the powder in place. But the anthrax bounced
off thetape. The particleswouldn't stick. Eighty percent of the Daschle particlesflittered away in air



currents up into the hood. That was when he understood that the Hart Building was utterly contaminated.

He somehow managed to get some of the particlesto stick to the tape. He hurried the sample
into the scope room, put it under a scanning scope, and zoomed in. What he saw shocked him.

The spores were stuck together into chunks that looked like moon rocks. They reminded him of
grinning jack-0*-lanterns, skeletons, hip sockets, and Halloween goblin faces. The anthrax particles had
an eroded, pitted look, like meteorites fallen to earth. Most chunks were very tiny, sometimesjust one
or two spores, but there were aso boulders. One boulder looked to him like ahuman skull, with eye
sockets and ajaw hanging open and screaming. It was an anthrax skull.

The skullswerefaling apart. He could see them crumbling into tiny clumpsand individua
gpores, smdler and smdler ashewatched. Thiswas anthrax designed to fal gpart in theair, to
s f-crumble, maybe when it encountered humidity or other conditions. He had a nationa security
clearance, and he knew something about anthrax, but he could not imagine how thisweapon had been
made. It looked extremely snister. He Started fedling shaky.

Hecadled Jahrling. "Pete, I'min the scope room. Can you come up here, like right now?"

Jahrling ran upgtairs, closed the door, and stared at the skull anthrax for along time. He didn't
say much. Geisbert's security clearance was rated secret, and the details of how this material could have
been made might be more highly classfied.

A reference sample of pure anthrax spores, similar in character to the weapons-grade " skull
anthrax" in the Daschle letter. The spores are about one micron (one millionth of a meter)
across; roughly two hundred spores lined up in a row would span the thickness of a human hair.
(Courtesy of Tom Geisbert, U.S. Army Medical Research Institute of Infectious Diseases.)

Not long afterward, Jahrling apparently went to the Secure Room and had the classified safe
opened. He studied adocument or documents with red-dashed borders that would appear to contain
exact technica formulasfor various kinds of weapons-grade anthrax. 1n the papers, there were almost



certainly secrets for making skull anthrax of the type he had just seen in the scope.

Jahrling refersto the secret of skull anthrax asthe Anthrax Trick, dthough he won't discussit.
Could this stuff have been madein Iraq? Could this be an American trick? Who knew the Anthrax
Trick? Tom Geisbert arrived home in Shepherdstown very late. He had been going on maybe three
hours of deep anight for days, but now he had insomnia. He was afraid that his findings about the skull
quality of the anthrax meant that it had come from amilitary biowarfarelab. Findly, he woke up Joan. "I
could gtart awar with Irag,” he said to her. He seemed on the edge of tears. Joan reminded him that he
was ascientist and that al he could do wasfind the truth and report it, wherever it led. "Wejust haveto
let the data play out however it playsout,” she said. "Other people are working on the anthrax, too.”

He did not deep that night.

Late on Sunday, October 21st to 22nd, Joseph P. Curseen, Jr., the Brentwood postal worker
who thought he had the flu, felt redly bad. He had not been to work since Tuesday night. He went to
the emergency room at Southern Maryland Hospital Center, where doctors looked at him and sent him
home. Hewasdying, but they didn't seeit. That same day, another Brentwood worker, Leroy
Richmond, who had called in sick to work earlier in the week, was admitted to the Inova Fairfax
Hogpital with apresumptive diagnoss of inhal ation anthrax, which had been made by an dert emergency
room doctor named Thom Mayer. Richmond would eventualy survive under the care of doctors at the
Fairfax Hospital. That night, at about 11:00 P.M., Brentwood worker ThomasL. Morris, J., who had
first begun to fed sick during abowling league event some days before, caled 911. Hewasfeding asif
he was about to die, and hetold the dispatcher he thought he had anthrax. An ambulance took him to
the Greater Southeast Community Hospital, where before nine o'clock the next morning he was
pronounced dead. Shortly after Morris died, the Brentwood mail-sorting facility was closed down by
order of the postmaster general, and two thousand postal workers were told to start taking antibiotics.
Joseph Curseen returned to the emergency room at Southern Maryland Hospital Center on Monday
morning and died in the hospitd in the early afternoon.

At the mail-sorting facility in Hamilton, New Jersey, a suburb of Trenton, postal workers had
been exposed to anthrax, too, because the letters had al been mailed somewhere near Trenton. The
Daschleletter had gone through the Hamilton facility en route to Brentwood. A tiny quantity of spores
had ended up inthe air at the Hamilton mailsorting facility, and now three postal workers had become
infected, aswell, two with skin anthrax and one with the inhalation kind.

Meanwhile in Washington, the FBI Laboratory wastrying to evauate the anthrax. On the same
day that the two Brentwood workers died, ameeting was held a FBI headquartersinvolving the
Laboratory, scientists from the Batelle Memorid Indtitute, and scientistsfrom the Army. Batelle and the
Army people were doing what scientists do best: disagreeing totaly with one another. The Army
scientissswere telling the FBI that the powder was extremely refined and dangerous, while a Batelle
scientist named Michadl Kuhiman was dlegedly saying that the anthrax was ten to fifty times less potent
than the Army was claming. Allyson Smons, the head of the L aboratory, was having trouble sorting
through the disagreement, and she was apparently not telling the CDC leadership much about the
powder, while waiting for more datato comein. One Army officid is said to have blown up a Simons
and Kuhlman at the meeting, saying to the Batelle man, "Goddamn it, you stuck your anthrax in an
autoclave, and you turned it into hockey pucks." Hetold Simonsthat she should "call the CDC and at
least tell them there is a disagreement over this anthrax." She apparently did not.

The Department of Hedlth and Human Services was not getting briefed about the anthrax to its
satisfaction by the FBI. An HHS officiad who was close to the situation but who did not want her name
used had thisto say about the Batelle andysis of the Daschle anthrax: "It was one of the most
screwed-up Situations I've ever heard of. The people at Batelle took the anthrax and heated it in an
autoclave, and this caused the materia to clump up, and then they told the FBI it looked like puppy
chow. It waslike aused-car dedler offering acar for saethat's been in an accident and is covered with
dents, and the dedler istrying to claim thisisthe way the car looked when it was new."

THE FBI began delivering about two hundred forensic samples aday to USAMRIID, frequently
in Hueys. Chopperswere coming in day and night on apad near the building. HMRU agents and other



FBI Laboratory people began to work inside suite AA3, which ended up being dedicated entirely to
forensc analysis and processing samples. The work was done by USAMRIID's Diagnostic Systems
Division, headed by an Army microbiologist, Lieutenant Colond Erik Hencha. The sampleswerelargdy
environmental swabs-from the Brentwood pogtd facility, from Capitol Hill, from pogtd facilitiesin New
Jersey, and from New Y ork City. Each sample was a piece of federa criminal evidence and had to be
documented with green chain-of-custody forms. Ingtitute scientists ran ten separate tests on each
sample, and every sample ended up matched to an evidence-tracking folder with more than one hundred
sheets of paper init. The halways of the Ingtitute were jammed with filing boxes full of these folders. In
theend, USAMRIID scientists would analyze more than thirty thousand samples related to the anthrax
terrorism-far more than any other lab, including the CDC.

One of the many sampleswas alittle bit of anthrax from the | etter that had arrived at the New
York Post. The Post anthrax was almost pure spores, like the Daschle powder, but the spores had
somehow gotten glued together into glassy chunks. 1t looked like a glued-together version of the Daschle
anthrax.

Early in the morning, nine days after the Daschle letter was opened, Mg or Generd John Parker
got acal from Tommy Thompson at Health and Human Services. Thompson had been hearing rumors
that the Daschle anthrax was really bad stuff, but he till hadn't heard much about it from the FBI
Laboratory. Thompson felt out of the loop, and he wanted Parker to fill himin. Parker agreed to come
to Washington and brief Thompson persondly. He caled Peter Jahrling and asked him to come aong.

Parker and Jahrling traveled to Washington in agreen Ford Explorer driven by a sergeant
wearing fatigues-thiswas the generd's staff car. They went to the sixth floor of HHS headquarters and
met with Thompson, D. A. Henderson, and other senior members of the HHS staff in alarge meeting
room overlooking the Mall. They were surprised to find FBI officidsthere, including the director, Robert
S. Mudler I1l. Alsointhe room were anumber of obvioudy powerful dark-suited officidswho
introduced themselvesin mumbling voices. They had nameslike John Roberts, and they said they were
from someingtitute or other. That is, they were top management from the CIA. Their red nameswere
classfied.

Jahrling had brought Geisbert's photographs of the anthrax particles, and helaid them out. Then
he produced another something interesting for peopleto look at: a plastic bag containing six tubes of
different orange-tan powders from the Al Hakm anthrax facility in Irag. A friend of Jahrling's hed
collected them there. The powders were anthrax surrogate-fake bioweapons. A surrogateis used for
testing and devel opment of ared biowegpon. Iragi biowarfare scientists had been making anthrax
surrogate out of Bacillusthuringensis (BT), whichis closely related to anthrax but is harmlessto people.
(It isanthrax for insects, and it is used by gardenersto kill grubs. The Iragis had claimed for awhile that
the Al Hakm facility had been built to deal with grubsin Irag.) He passed the bag around the room,
assuring peoplethat the vials weren't dangerous. Everyone could see how different the Iragi "anthrax”
looked from the Daschle powder. 1t was heavy and crude, and contained large amounts of bentonite (a
type of clay commonly used in the oil industry), and looked like lumps of dirt. It didn't look likethe
Daschle powder at dl. At least at thetime Al Hakm was running, the Iragi bioweaponeers had been
using adifferent formula than what was used for the Daschle powder.

Afterward, Parker suggested to Jahrling that they brief the Pentagon on the anthrax, so they spent
the rest of the day circling among the offices of assstant secretaries of defense. Toward the end of the
day, they headed back up Interstate 270 to Fort Detrick. It was rush hour, and the traffic was moving
likeglue. Jahrling was sitting in the front seat, beside the driver, and the generd was sitting in the back.
On Wednesdays, Jahrling always picked up his daughter Briaat a dance class, and he was looking
forward to alittle bit of specid time with her.

Just asthe Explorer arrived at the entrance to Fort Detrick, the genera’s cell phonerang. The
person on the other end of thelineissued some rapid ingtructions and added, "Where's this guy Jahrling?"

"He'sin the car with me." The genera leaned forward to Jahrling. "We're wanted at the White
House. Right now."

"Hey, Generd Parker-do we have time to stop and teke aleak?"



"No."

The sergeant whipped a U-turn around the Abrams tank at the entrance to Fort Detrick, and
they sped back onto the interstate. The sergeant started popping the lights and sirens, weaving through
traffic. Thiswasn't helping Jahrling's state of mind. Eventuadly, he remembered about Bria. He cdled
Dariaand sad, "I'm not getting Bria."

"What do you mean?' she asked.

"l can't tell you."

"What do you mean you can't tell me? Where are you, Peter?'

"l can't say wherel am.”

The car was pulling onto Congtitution Avenue, and he said held talk to her later.

"Peter, do you ill have that stuff from Iraq in your pocket?' Generd Parker asked. ™Y ou might
not want to bring it into the White House'-the Secret Service might not react well.

They were in the White House driveway, and Jahrling didn't know what to do with hisIragi
"anthrax." He rammed it down into the crack of the car sest.

Inthe foyer, cabinet officids, White House staff, members of the National Security Council,
senior FBI, and top-level spooks were milling around. "Where's the bathroom?* Jahrling muttered to the
crowd. Someone directed him.

The meeting took placein the Roosevelt Room, which has ornate, high cellings and oak doors
decorated with brassfittings. Therewas along tablein the center of the room, with lesther-uphol stered
armchairs placed around it. Many more chairs were placed around the walls.

A security officia informed everyone that the meeting was secret. (The next morning, the
mesting's events were described in afrontpage story in The New Y ork Times. White House officials
later concluded that the leak had come from asource in the FBI.) Attorney General John Ashcroft sat at
the table, and Robert Mueller sat close to the center, accompanied by acluster of FBI officids, including
Allyson Simons. Tommy Thompson also sat near the center of thetable. The meeting was chaired by
Tom Ridge, who had recently been named director of homeland security.

Jahrling started to it on one of the chairs againgt the wall, but someone took him by the arm, and
he was shown to achair at the center of the table, where he faced cabinet members wearing dark
charcod suits. Jahrling waswearing his gray suit with a candy-striped shirt and a snappy necktie. The
doors were closed by the Secret Service.

Tom Geisbert had been looking for Jahrling around the Ingtitute and couldn't find him. He got
worried and called Jahrling's home, and got Daria. "Whereis Peter?’ she asked him. "Hedidn't pick up
Bria" Shelet Geishert haveit.

"Shewas as mad asahornet,” Geisbert recalled. Hetried to reassure her, but he didn't know
where Jahrling was ether.

Darialoved Peter. It wasastrong marriage, but she thought that, nationd crisis or not, her
husband owed it to the family to at least tell them where he was.

John Ashcroft led off the meeting. He did not mince words. There was an obvious lack of
communication between the Army, the FBI, and the CDC, he said, and the purpose of this meeting was
to determine why the CDC hadn't redlized that the anthrax was weapons-grade material and hadn't taken
action faster on the Brentwood mail facility. There was afeding that whoever had rel eased the anthrax
could do it again, perhapswith amassive rdeaseindgde alandmark building or into the air of acity. This
was an urgent nationa threet. Where did the communication bresk down? Had the Army given the
information to the FBI? Had the FBI informed the CDC about the highly dangerous nature of the
anthrax? Ashcroft was Robert Mudller's boss, and he looked straight &t the FBI director. Mueller
turned his gaze to Generd Parker. Mudller thanked the Army for bringing the nature of the anthrax to the
FBI's attention. He said that the FBI had received conflicting data on the anthrax. The FBI had been
trying to sort thisissue through, but Mueler now acknowledged that the Army had been right: the
Daschle anthrax was aweapon.

Then twenty people around the table started arguing: what is abiological weapon? John



Ashcroft cut everyone off. "Okay, okay! All this discussion about what's abiologica weapon isangels
dancing on the head of apin. | want to hear what the professor hasto say." He pointed with hisfinger to
someone seated behind Jahrling.

Jahrling, who is not a professor, turned around and looked. Then he redlized the attorney genera
meant him. Jahrling cleared histhroat and directed everyone's attention to Geisbert's pictures of the
anthrax skulls. (Staffers had passed them around.) He pointed out the fried-egg goop flowing off the
spores in some photographs. This, he said, was probably an additive.

Someone asked, Does the professor think this anthrax could be a product of Irag? The best
Jahrling could say wasthat it could be Iragi anthrax, but all the samples they'd seen from Irag, so far,
were entirdly different. The Iragi anthrax had been mixed with bentonite, and these spores didn't have
clay inthem. He said that by tomorrow the Army would have a better idea of what the additive was.

The meeting raced off on the question of whether a"state actor” could have been behind the
anthrax attacks. The atmospherein the room started to fed like awar council deciding whether or not to
attack Iraqg.

Jahrling got scared. "Whoa" he blurted. "Thisanthrax isn't acompelling reasonto go towar. It
isn't necessarily the product of a state actor.” He flushed and stopped talking: saying "Whoa" to the
Cabinet seemed flippant. Then hewent on. He said that afew grams of highly pure anthrax could have
been madein alittle laboratory with some small pieces of equipment. "This anthrax could have come
from ahogpital |ab or from any reasonably equipped college microbiology lab." The FBI officias posed
the question: how would investigators look for "signatures’ of asmdl terrorist biowegpons|ab? Jahrling
answered that asmal lab for making anthrax might go virtualy unnoticed, and in any case would be hard
to recognize.

Ashcroft closed the meeting by taking the FBI, the Army, and the HHS to the woodshed. He
gave them astern warning to get their acts together and start communicating with one another more
effectively. He made it perfectly clear that those who serve at the pleasure of the president can ceaseto
servein aningant.

"Well, professor, you did okay," Parker said to Jahrling on the way back to the Indtitute. Jahrling
leaned back on the seat, and the night rushed by. He began to wonder more deeply about what he had
said a the meeting-that the anthrax could have come from asmall |ab, afew pieces of tabletop
equipment. What would it take to do the Anthrax Trick? It could be done by an individud, perhaps, or
by two or three people. He started thinking about labs. Therewasalabinthewest.... Therewasalso
USAMRIID. Could that be possible? Could thisbe aninsdejob? Could it be terror coming from
within the Indtitute? Peter Jahrling had the dizzying thought that the terror might just be coming from
someone he knew or knew of.

He got home after midnight. Dariahad retrieved Bria at the dance class and had put Kirato
bed. Shewas ditting in the kitchen grading apile of English papers. "Where have you been? I'm sureit
was somewhere important.”

"l was at the White House."

"No, redly.”

"And you couldn't tell me"

"No, redlly, | couldn't.”

Some days | ater, the generd's driver stopped by Jahrling's office with the bag of Iragi "anthrax."
He said he had found it stuck in his car sest.

TricksKen Alibek isaquiet man, in early middle age, with youthful looks. He dresses elegantly,
infinewool jackets and subdued ties. He comes from an old Kazakh family in Central Asia. Alibek
arrived in the United Statesin 1992, through a chain of eventsthat involved the CIA. Beforethen, he
was Dr. Kanatjan Alibekov, thefirst deputy chief of research and production for the Soviet
biological-weapons program, Biopreparat. Dr. Alibekov had thirty-two thousand scientists and staff
working under him. When he arrived in the United States, he was overweight and depressed, and he



spoke no English.

Ken Alibek hasadoctor of sciences degreein anthrax. Itisakind of super-degree, which he
received in 1988, at the age of thirty-seven, for directing the research team that devel oped the Soviet
Union's most powerful weapons-grade anthrax. He did thiswork when he was head of the Stepnagorsk
biowegponsfacility, in what is now Kazakhgtan; it was at one time the largest biowarfare production
facility intheworld. The Alibekov anthrax became "fully operationd™ in 1989, which meansthat it was
loaded into bombs and missiles.

The Alibekov anthrax, as Alibek described it to me, isan amber-gray powder, finer than bath
talc, with smooth, creamy, fluffy particlesthat tend to fly gpart and vanish in the ar, becoming invisble
and drifting for miles. The particles have atendency to stick in human lungslike glue. Alibekov anthrax
can be manufactured by the ton, and it is believed to be extremely potent.

Oneday, Alibek and | were sitting in a conference room in his officein Alexandria, Virginia, and
| asked him how hefdt about having developed a powerful biological weapon. "It'svery difficult to say if
| felt asense of excitement over this" hesaid. His English is perfect, though he spesksit with aRussan
accent. "It wouldn't betrueto say that | thought | was doing something wrong. | thought | had done
something very important. The anthrax was my scientific result. My persond result.”

| asked him if hed tell metheformulafor hisanthrax. "I can't say this," he answered.

"I won't publishit. I'mjust curious,” | said.

"Y ou must understand, thisis unbelievably serious.”

Alibek gave methe formulafor hisanthrax in sketchy terms. The formulaappearsto be quite
sample and is not exactly what you might expect. Two unrelated materials are mixed with pure powdered
anthrax spores. If you walk into aHome Depot and look around, you may find at least one of the
materials and possibly both of them. To have perfected thistrick, though, must have taken plenty of
research and testing, and Alibek must have driven his group with skill and determination.

"That was my contribution,” he said.

When Ken Alibek defected, his CIA debriefers discovered that they did not understand what he
was talking about. Since the end of the American bioweapons program in 1969, the CIA had lost most
of itsexpertisein biology. The Agency caledin William C. Patrick I11 to help with the debriefings.
Patrick, who isatal, courtly, genid, balding man, now in his seventies, had been the chief of product
development for the Army's biowarfare program before it was shut down in 1969. Bill Patrick holdsa
number of classified patents-so-caled black patents-on the ways and means of making a biopowder that
vanishesin theair and can drift for many miles.

Patrick and Alibek had long conversationsin motel rooms, always observed and managed by
handlers. The two bioweaponeers were among the very top scientistsin their respective programs, and
they discovered that they talked the same scientific language. Asthey became acquainted with each
other, they found that they and their research teams had independently discovered the tricks that make
biopowdersfly into theair and vanish. Patrick and Alibek becamefriends. Patrick and hiswife,
Virginia, began having Alibek over for Thanksgiving and Christmas, because they felt he waslondly.

Oneday afew years ago, | drove up the dopes of Catoctin Mountain on awinding country
road. It wasacold, raw day, and winter clouds over the mountain formed lensesthat let in loose
gplashes of sunshine. The Patrickslive in acomfortable house that resemblesaSwisschaet. It Stsat
the high point of asmal meadow on the mountain, looking down on Fort Detrick. From the house, you
can seethe roof and vent stacks of USAMRIID, nestled among treesin the distance.

"Comein, comein, young man," Patrick said. He squinted up at the sky. Heisexquisitey
senstive to wesather.

We sat in theliving room and chatted. "Theresahel of adisconnect between usfossiswho
know about biologica weapons and the younger generation,” he said. After the offensive program was
closed down, Patrick joined USAMRIID for awhile, doing peaceful work, but he became quite certain
that one day some knowledgeable person was going to use agerm weapon in aterrorist attack, and he
began a persona campaign to warn the government of the danger. He was a consultant to various
agencies and governments, including the city of New Y ork, and he gave presentationsin which he



described what small amounts of different powdered biowesponswould do intheair. He aso gave
estimates of casudties. Hisprojectionsfor abioterror attack in New Y ork City would appear to be
classfied.

A few minutes after | arrived, Ken Alibek showed up, driving aslver BMW. After lunch, we
settled around the kitchen table. Patrick brought out a bottle of Glenmorangie single-malt whisky, and
we poured ourselves drams. The whisky was golden and warm, and it moved the talk forward.

"There seemsto be abdlief among many scientists that biologica wespons don't work,” | said.
"Y ou hear these views quoted alot.”

The two ex-biowegponeers looked at each other, and Bill Patrick let out abdlly laugh, put his
head down, and kept on laughing. Ken Alibek looked annoyed. "Thisisso stupid,” Alibek said. "I can't
even find aword to describe this. Y ou test the wegponsto find out what works. | can say | don't
believe that nuclear weaponswork. Nuclear weapons destroy everything. Biologica weapons are more
... beneficid. They don't destroy buildings, they only destroy vital activity."

"Vitd activity?'

"People," hesaid.

Patrick invited usinto his basement office. Wefollowed him down aspira staircaseto aroom
that had diding glass doors. Hetook a paper bag out of afiling cabinet, and he pulled out alittle brown
glass bottle. The bottle had ablack plastic cap that was screwed on tightly, and it was half full of a
cream-colored, ultrafine powder. "That'sasmulant anthrax wegpon,” he said. "It'sBG" Bacillusglobigii,
aharmless organism reated to anthrax. "Takealook at that, Ken."

Alibek held the bottle up and shook it. The powder turned into acloud of smoke insdethe
bottle. The smoke swirled around, and the bottle went opague.

"Now, that isabeautiful product,” Patrick remarked.

Alibek nodded. "It hasthe characteristics of awegpon.”

Patrick removed an insecticide sprayer from the paper bag. 1t was an old-fashioned hand-pump
flit gun. He pumped the handle, and a cloud of white smoky powder boiled out of the nozzle. "lsn't that
abeatiful particle 5ze?"

Alibek garted laughing. "Don't point thet thing at me, Bill!"

"It'sactudly my wife's bath powder.” A pleasant scent of baby powder filled the room.

The room had become a bit stuffy with the powder, so we went outdoors on the lawn in front of
thehouse. Alibek lit acigarette, and we admired the view down the meadow and over the piedmont of
Maryland to abluelinein the distance, the Mount Airy ridge. The patchy clouds now covered the sun.

"Wind'sten to twelve miles an hour, gusting abit,” Patrick said. "Which way isthe wind going,
Ken?'

Alibek turned around and looked up. He seemed to befedling the air with hisface. "Eagt? It's
going eest.”

"Smallpox would get to Frederick from here on aday like today," Patrick remarked.

Alibek nodded in agreement and pulled on his cigarette.

"Hold on," Patrick said abruptly, and he strode up the hill and disappeared around the corner of
the garage. We heard the eectric motor of the garage door. He returned in afew moments, carrying a
mayonnaise jar that contained a powder. He unscrewed the metal lid and showed me the jar's contents.
It was half full of an extremely fine powder of amottled, pinkish color. He explained thét it, too, wasa
smulated biowespon. The pink color in the powder came from the blood of chicken embryos. The
powder was asurrogate of awegponized brain virus called VEE, which travels easly in the air-but the
powder was sterile and had no infectious materia init. He shook the jar under my face, and smoky,
hazy tendrils wafted toward my nose. | fought an urgeto jerk my head back-the mind may know the fog
is harmless, but the ingtincts are hard to convince.

Patrick walked across the lawn with the jar and stood by an oak tree. Suddenly, he straightened
hisarm and heaved the contents of the jar into the air. The powder boiled out, making asmall mushroom
cloud, and then the smulated brain virus blasted through the branches of a dogwood tree and took off
down the meadow, moving at afast clip toward Frederick. Within seconds, the cloud started becoming



trangparent, and then, abruptly, it vanished. The particles seemed to be gone. It had looked like steam
coming out of ateapot.

"See how it disappearsinstantly?* Patrick remarked.

Alibek watched, tugging at his cigarette, mildly amused. "Yeah. Y ou won't see the cloud now,"
he said. "Depending on the dtitude of the dispersal, some of those particleswill go fifty miles”

"Some of them'll get to the Mount Airy ridge. It'stwenty milesaway,” Patrick said. The
smulated brain weapon would arrive at the ridge in acouple of hours. A couple of hours after that, the
smulated brain viruswould be beyond the horizon.

Patrick was eyeing the clouds, seeming to sniff thewind. Heturned to Alibek. "Say you wanted
to hit Frederick today, Ken, what would you use?'

Alibek glanced at the sky, weighing the weather and hisoptions. "I'd use anthrax mixed with
smdlpox.”

OCTOBER 25, 2001

Tom Geisbert drove his beat-up station wagon to the Armed Forces Ingtitute of Pathology, in
Northwest Washington, carrying awhiff of sterilized dry Daschle anthrax mounted in a specid cassette.
He spent the day with agroup of technicians running testswith an X-ray machineto find out if the
powder contained any metals or eements. By lunchtime, the "machine had shown that there were two
extraelementsin the spores. silicon and oxygen.

Sliconoxide.

Slicondioxideisglass.

The anthrax terrorist or terrorists had put powdered glass, or slica, into the anthrax. Theslica
was powdered so findly that under Geisbert's electron microscope it had looked like fried-egg gunk
dripping off the spores.

Geishert called Jahrling on an open telephone line and said, "We have asignature of something.”
Jahrling asked him to stop talking on an open line.

Geishert asked someone if he could use the stew phone, and he was shown into a secure room.
The stew phone looked like anormd tel ephone, except that it had an LCD screen and an encryption
lock. They gave Geisbert the encryption key, and he unlocked the phone.

Jahrling, meanwhile, had gone to the Secure Room at USAMRIID. He unlocked his stew phone
and waited. Geisbert called in, they spoke afew wordsin open mode, and then Jahrling pushed a button
on the phone. The screen flashed: GOING SECURE.

The phoneswent silent. The two men waited haf aminute. Then the screen on the stew phone
read: US GOVERNMENT SECRET, and their voices came back on theline, distorted.

"So-what-do-you-have?' Jahrling said.

"Wisten, Weed We ow-wowo-wooow, wow" Geishert's voice turned into a stretched-out
robo-gargle. "Sow-it-up.”

"We fow wow-wow! "

"Whoa. Y ou-have-to-speak-distinctly.”

"Petel Therés-glass-in-the-anthrax.”

Y ou could go on the Internet and find places to buy superfine powdered glass, known assilica
nanopowder, which hasindugtrid uses. The grains of thistype of glassare very smdl. If an anthrax
gpore was an orange, then these particles of glasswould be grains of sand clinging to the orange. The
glasswas dippery and smooth, and it may have been treated so that it would repel water. It caused the
sporesto crumble gpart, to pass more easily through the holesin the envelopes, and fly everywhere,
filling the Hart Senate Office Building and the Brentwood and Hamilton mail-sorting facilitieslike agas.

No one knows how many anthrax spores|eaked into the air a the Brentwood mail facility. At
least two letters containing dry skull anthrax went through the machines. The skulls were crumbling and
faling gpart, and individual sporeswere leaking through poresin the paper and perhaps coming out



through the corners of the letters. If al of the sporesthat went into the air inside the Brentwood building
were gathered into a heap, it's doubtful they would have covered the head of athumbtack. The
Environmenta Protection Agency spent an estimated thirty million dollarstrying to get rid of the spores
there.

The Feds The Washington field office of the FBI isanew stone-andglass building at Fourth and
F streets, afew blocks east of the FBI headquarters, on the edge of Chinatown. The Washington office
was given overd|l management of the crimina investigation into the anthrax attacks, which cameto be
caled Amerithrax. Therewere five homicidesin the Amerithrax case. Robert Stevensin Boca Raton
and the two Brentwood postal workers, Joseph Curseen, Jr., and Thomas Morris, Jr., were thefirst to
die. Then asxty-one-year-old woman in New Y ork City named Kathy Nguyen becameill and died of
inhalation anthrax; the source of her exposure was never identified. On the day before Thanksgiving, in
Connecticut, a ninety-four-year-old woman named Ottilie Lundgren also died of anthrax. The source of
her exposure was not found either, but was likely to have been afew sporesthat sheinhaed from apiece
of mail that had touched some other piece of mail that had gone through the Hamilton, New Jersey,
sorting facility and had probably been in close contact with an anthrax letter. Thiswas amurder and
terrorism case that cut acrossjurisdictions. The FBI termed it Mgor Case 184.

The Washington field office was run by an assstant director of the FBI named Van A. Harp.
Directly under him were three specid agentsin charge of the office, or SACs. One of the SACswas
Arthur Eberhart, who had served earlier as a section chief at Quantico, overseeing the Hazardous
Materials Response Unit. In early October, asthe first anthrax deaths occurred, Eberhart began
assembling assets-cdlling people into the team, sometimes drafting them out of other units, "for the needs
of the Bureau." A working group formed up quickly, and eventualy it became two squads, known as
Amerithrax 1 and Amerithrax 2.

Eberhart put John "Jack” Hessin charge of Amerithrax 1 and David Wilson in charge of
Amerithrax 2. Hesss squad handled much of the classic detective work, while Wilson's squad took care
of the scientific Sde of the investigation. Jack Hess and David Wilson were basicdly given thejob of
solving the Amerithrax case.

| first met David Wilson in 1996, when | was doing some research at the FBI Academy at
Quantico, and he had just been assigned to the HMRU as an agent. He was a quiet man who stayed in
the background and said little, but like many FBI people, he had acasually awvare manner, asif there was
apart of him that was dways evauating things. At that time, FBI scientists were saying that a bioterror
attack could be very difficult to solve, because the evidence left in its wake might only be dead people
with agtrain of amicro-organismin their bodies, and preciouslittle else. One evening, | drank beerswith
some FBI scientists at the Quantico Boardroom, a bare-bones cafeteria and pub, and they started
tossing out all sorts of ideas about how you would actualy solve abioterror crime. Most of them were
high-tech solutions, involving sensor machines and exotic lab techniques, but a section chief named
Randall Murch, who had created the Hazardous M aterid s Response Unit, told the group that he thought
that, in the end, traditional detective work would solve abiological crime. "Ultimately, humans make
mistakes," Murch said.

David Lee Wilsonisatal man in hismid-forties, with broad shoulders and large hands. He has
sraight brown hair, dark eyebrows, and pale gray eyes. On thejob, he usudly wears a starched white
buttondown shirt. Hewasraised in Tennessee, in afarmhouse that his grandfather built out of sawn
planks of poplar, and he has a Tennessee accent. When he speaks, his voice goes dong rapidly and
softly over awide range of topics. He has adegree in botany, with an emphasis on marine biology. He
spent time on research ships studying the biologica productivity of seasfull of phytoplankton. When he
joined the FBI, he gravitated to the forensic examination of trace evidence. At home, to relax, he picksa
Martin acoustic guitar. He picks precisely and with aflowing musical sense. Hetold methat he doesn't
like atention. "It makes me uncomfortable to have any kind of snglefocuson me,” hesaid. Hewas
careful to explain to methat he was only one member of alarge FBI operation. "Teamwork iscritica for
thiscase" hesaid. "A mgor caseislikean organism. Itisalmost dive. It changesin responseto



evidence that comesin, and it has feedback loops.”

Wilson was the head of the HMRU between 1997 and 2000, and during those years the number
of credible bioterror threats or incidents rose dramatically, up to roughly two hundred ayear, or one
biologicd threat every couple of days. Most of them were anthrax hoaxes. The HMRU teamswere
congtantly doing flyaways, taking helicopters or FBI fixed-wing aircraft to various places around the
United States in order to assess athreat of anthrax and collect evidence. Running the HMRU was alittle
like running a firehouse that went out on alot of false darms, and Wilson got alittletired of it, particularly
because he wastrying to build anational program and kept finding himsdlf gittingonajump seatina
Huey loaded with biohazard equipment, flying to another bioscare. Hisyoung daughter would ask her
father to leave his cdll phone behind when they went to arestaurant, and if his pager beeped, she would
roll her eyesand say, "Not again, Daddy." Wilson wanted to supervise field investigationsin which he
could develop and pursue criminal cases. He ended up transferring to the Washington Field Office.
Then dong came Amerithrax, and they put him in charge of the sciencein the case.

Wilson's case strategy for Amerithrax 2 involved reaching out across the spectrum of scientific
talent in the United States and getting help wherever he could find it. He devel oped relationships with the
nationa laboratories (which are run by the Department of Energy), with the Defense Department, the
CIA, and with the National Academy of Sciences and the National Science Foundation. He recruited
dozens of outsde scientigts-chemigts, biologists, geneticists. He pulled in aNavy expert in anthrax
named James Burans, and he took in aCDC epidemiologist, Dr. Cindy Friedman, who joined
Amerithrax 2 asafull-time squad member.

Kenneth C. Kohl, an assstant U.S. attorney, was attached to the Amerithrax squads full-time,
and he moved into an office in the building on Fourth and F sireets. He advised agents about developing
evidencethat could be used in court. The FBI was mindful of the case of Richard Jewell, a security
guard whom the FBI had suspected of planting abomb in Centennia Park in Atlanta during the summer
Olympicsin 1996. Jewell was exonerated, and it was a huge embarrassment to the FBI; it made the
Bureau look incompetent and prejudiced, and the caseis till unsolved. Of al the pressures hitting the
Amerithrax agents, the most potent was the knowledge that, in the end, al the paths of Amerithrax led to
ajury.

It was quite possible that if anyone was charged with the Amerithrax crimes, Kohl might seek the
federal death penalty. But to bring aprosecution in amultiple murder case in which the murder weapon
was aliving microbe, the evidence would have to be tight and clear, persuasive to ajury, and sharp with
proof-probatory, in the language of police work. Therewould not necessarily be any testimony from
eyewitnesses. The crimes could have been perpetrated by one person acting aone, and so the
Amerithrax case might haveto betried largely on forensic evidence: on the science squad'swork. "l
wonder, though, if Randy Murch'swords of yesteryear may prove prophetic for Amerithrax,” Wilson
said, recaling that evening in the Quantico Boardroom. "Wejust don't know how it's going to go, and
sometimesyou just get lucky. Somebody callsyou and says, 'Y ou know, | saw something.' And you say
to yoursdlf, "That'sit. "' Amerithrax became one of the most complex cases ever run by the FBI. The
two Amerithrax squads occupied half of the seventh floor of the Washington field office. Each squad
was smdll, with only about ten or so members, but they were supported by teams of analysts, and the
sguads were given the power to order practically anyonein the FBI to follow alead or accomplish a
task. There are twenty-five thousand peoplein the FBI. The Amerithrax squads used them to cover
thousands of leads, and they relied on the work of many other people across the federal government.

Trenton was an obvious place to examine, and FBI agents went al over the area, looking for
steswhere the | etters had been mailed, setting up surveillance, checking out connectionsto possible
a-Qaeda suspects. But there was remarkably littleto go on. Wilson and his squad began grinding on
the science of the case. "Not that Dave won't work the case to death,” aformer top FBI officid said to
me, "but basicdly dl the leads, al you get, are what is captured in the biological materid in theletters, in
the tape that sealed the | etters, and in the writing in the letter itself.”

The Quantico behaviord profilers went to work on the handwriting and language of the letters.
The profilers came to be convinced that the anthrax terrorist was awhite male, aloner, perhaps quite



shy, with agrudge, and with scientific training, and they felt the terrorist would be a native speaker of
English, not Arabic. A native speaker of Arabic would be more likely to have written "God is great,” not
"Allahisgreat."

On November 16th, another anthrax-laden letter wasfound in a sealed plastic bag full of mail.
This|etter was addressed to Senator Patrick Leahy of Vermont. It was among the mail in the Hart
building that had been sequestered. The Leahy letter contained something like agram of findly powdered
anthrax spores, bone white, treated the same way asthe Daschle spores. The FBI delivered the Leahy
letter to USAMRIID, where diagnostic scientists began analyzing the powder.

FBI forensc expertsin hair and fiber analysis dso examined the letter, most particularly the tape
that sedled the envelope. Tapeisavauableforensc materid because it picks up dust, including tiny
fibersof hair, carpet, and clothing. Forensic samplesthat are collected from criminal evidence are known
as questioned samples, or Q samples, because they come from an unknown (" questioned") source-which
may be associated with the unidentified perpetrator of the crime. These Q samples may be matched to
known samples, or K samples, which are reference samplesthat are fully identified. Inthisway, trace
evidence can be understood and can be linked to a known source, such asthe perpetrator or the
perpetrator's environment. A single human hair can contain unknown human DNA-aquestioned sample
of DNAwhich can be matched to a known sample of aperson's DNA. The FBI's hair and fiber experts
can take a particular questioned fiber and match it precisely to afiber that has come from aknown
manufacturer in aparticular color and style. Manufacturers use constantly changing formulasfor dye and
for materids, and fibers can comein dl sorts of sizes and shapes-round, delta, triloba, ova, wrinkly.
The top hairand-fiber person in the FBI isaunit chief named Douglas Deedrick, who works at the
Laboratory at FBI headquarters. They say that Deedrick has a near photographic memory for fibers he
may have seen just once beforein his career. Hell throw out aline of patter: "I've seen thisbefore.... |
know thisfiber.... That'sacarpet fiber from agtinkin' seventy-three Bonneville," isthe sort of thing he
can say when hesworking." If aQ sample can be matched to aK sample, it can have probative va ue-it
can lead to a suspect and, ultimatdy, to aconvictioninacrimind trid. (When O.J. Smpson struggled to
put on the ove a his murder trid, he gave adramatic show to the jury of an apparent blundering attempt
by the prosecution to try to match something questioned to something known-the glove to his hand.).

The FBI'sforensic scientists apparently had greet difficulty getting Q samplesfrom the letters.,
They won't comment, but it seemsthat they found no hairs or fibers of particular interest on the tape.

The anthrax terrorist or terrorists had perhaps been quite careful to load the | ettersin an environment that
was free of dust and hair-possibly inside alaminar flow hood. They did find that the cut edges of the
strips of tape matched one another. The perpetrator had |oaded and taped the envel opes one after the
other using the sameroall of tape. They tested the paper of the envel opes for human DNA, using the
PCR (polymerase chain reaction) method, which can amplify tiny trace amountsof DNA. Themethod is
S0 sengitive that if aperson breathes on a sheet of paper, the paper can retain fragments of the person's
DNA that can be detected. There was apparently no questioned human DNA found on the envel opes or
onthe slamps. This suggested that the perpetrators might have worn a breathing mask while loading the
letters. There were no questioned fingerprints on the letters, either, which probably meant that the
perpetrators had worn rubber oves. The anthrax terrorist or terrorists seemed to have been careful to
avoid leaving any evidence on any of the letters. What was | eft was the powder inside the envel opes,
and the handwriting and contents of the letters. Those were apparently the best Q samples that the FBI
had to go on, and it was preciouslittle.

In November, the microbiologist Paul Keim, working with his group at Arizona State University
in Hagsaff, identified the strainin dl the anthrax letters asthe Ames strain. It had been collected from a
dead cow in Texasin 1981, and had ended up in the labs at USAMRIID. USAMRIID scientists had
later distributed the Ames strain to anumber of other |aboratories around the world. By showing that the
grain in the letterswas the Ames strain, Paul Keim gave the FBI asort of incomplete or partiad K
sample: it was not aredly precise K sample, but further analysis of the strain in the letters might provide a
tighter match to some known substrain of the Ames anthrax. The Ames strain was naturd anthrax. It
had not been "heated up"” in the lab-had not been genetically engineered to be resistant to antibiotics.



Nowadaysit is o easy to make ahot strain of anthrax that's resistant to drugs, intelligence people smply
assumethat dl military strains of anthrax are drug resstant. The fact that the Amerithrax strain wasn't
military pointed to ahome-grown American terrorist rather than to aforeign source, to someone who had
perhaps not wanted large numbers of peopleto die. Someone who might have wanted to get attention.
The CIA had asecret program called Bacchus, in which agroup of researchers with the Science
Applications International Corporation (SAIC), working & the U.S. Army's Dugway Proving Ground in
Utah, built aminiature anthrax bioproduction plant using inexpensive, off-the-shelf equipment. Theidea
of the experiment wasto seeif it would be possble for terrorists to buy ordinary equipment, make
anthrax with it, and not be noticed. 1n January and February 2001, roughly ten months before the
anthrax terror event, the Bacchus team succeeded in making a powdered anthrax surrogate, BT, but it
was crude. Now the FBI investigators focused alot of attention on scientists who had accessto
Dugway, wherethe U.S. military tests various biosensor systems and where there are stocks of anthrax.

The Amerithrax squads seemed to have a case that was cooling off. The FBI wasletting it be
known-whether accurately or not-that the list of potentia suspects had never gone below about eight
individuas and was redly more like twenty to thirty people.

There were mysteries and loose ends that seemed to baffle the FBI, including hintsthat the
anthrax might have been part of an a-Qaedaterror operation. In January 2001, severa of the men who
would later hijack the four airplanesinvolved in the September 11th attacks rented gpartments near Boca
Raton, Florida. The redl-estate agent the men dedlt with was the wife of an editor at American Media,
where Robert Stevens, the first man to die of the anthrax, worked-but the real estate agent felt that the
hijackers could not possibly have known that her husband worked there. Mohammad Atta, who was
believed to be the operationa leader of the hijackers, made inquiries a airportsin FHoridaabout renting
crop-dugting airplanes. he obvioudy had it in mind to spray something from theair. 1n June 2001, two
men, Ahmed a-Haznawi and Ziad d-Jarrah, who would later be among the hijackers of United Fight
93, which crashed in Pennsylvania, went to the emergency room of the Holy Cross Hospitdl in Fort
Lauderdde. AlHaznawi was complaining of an infection on hisleg, and an emergency-room doctor
named Christos Tsonas examined him. The man had a blackened sore on hisleg that hetold Dr. Tsonas
he had gotten from bumping into asuitcase. The doctor didn't think that sounded likely. He prescribed
antibioticsto a-Haznawi and never heard from the men again. Tsonas contacted the FBI in October and
told agentsthat the sore had been consistent with cutaneous anthrax. Agents apparently went through the
hijacker's possessions and swabbed them for anthrax spores, and found none. "Weve debated that one
informaly alot around our shop,” an FBI source a Quantico told me. "Everything I've heard basicdly
discountsit.”

In Trenton, FBI investigators became interested in various people living in an gpartment complex
caled Greenwood Village. They arrested aman, Mohammad Adam Pervez, who waslisted in the
phone book asliving there. Pervez was thirty-seven years old, anaturdized American citizen bornin
Pakistan, and he had recently worked at a newsstand in the Trenton train station and also at a newsstand
inthe Newark train station with Mohammad Jaweed Azmath and Ayub Ali Khan, who were arrested on
September 12th on an Amtrak train in Fort Worth, Texas, carrying box cutters, five thousand dollarsin
cash, and hair dye. The FBI evidently suspected that they were al-Qaeda hijackers who had not been
ableto get on aplane. Pervez had lived with them in an apartment in Jersey City, whilelisting his address
as Greenwood Village, and he was dlegedly moving large amounts of money around. The FBI charged
Pervez with lying to federal investigators about the nature of more than $110,000 in checks and money
orders. The neighborsin Greenwood Villagetold reporters that they had noticed unusua numbers of
Arabic-gpeaking men congregating in Pervez's gpartment during the summer, in the months before
September 11th. A reporter from The Wall Street Journal managed to get ingde the Jersey City
gpartment, where he found articles clipped from Time and Newsweek on the use of satin nerve gas and
biowarfare agents. On October 29th, FBI agents raided another apartment at Greenwood Village. Eight
to ten agents carted away many trash bagsfull of evidence. An FBI spokesperson, Sandra Carrall, told
reportersthat the September 11th and anthrax investigations were "not necessarily separate.”

But it just didn't seem to go anywhere.



A few months before the first anniversary of the anthrax attacks, | visited the Amerithrax squads
in the Washington field office. The two squad supervisors, Jack Hess and David Wilson, had offices side
by side, facing an open floor of cubicles. The CDC doctor on the squad, Cindy Friedman, was meeting
with two FBI agents, talking about something in low voices. They asked meto stand out of hearing when
there were any discussions about the case. Large posterboards leaned against filing cabinets, covered up
fromview.

David Wilson led meto his office, where we ate sdlads from the FBI canteen for lunch. The
Capitol's dome and the top of the Hart Senate Office Building were visible from thewindow. Hisoffice
was almost bare. Three heavy briefcases sat on adesktop, and atable had afull inbox. "Until we have
someone under arrest and charged with acrime, we literaly can't rule anything out,” hesaidtome. The
Amerithrax case held many dimensions of crime, but a bottom it was murder. "I don't givearat'stail for
what they thought they were doing when they mailed the letters. People died,” Wilson said. "Damaged
facilities can either be repaired or replaced. The Brentwood building can befixed. But the deaths can't
befixed."

Oneday, | spoke with ascientist who isan expert in forensic evidence, knows alot about
biology, and until recently was an influential executivein the FBI. "The Unabomber took seventeen years
to solve" hesaid. "Wejust don't know who these perpetrators are, and it could be years before we get
abreak. I'msaying they.' | persondly find it hard to believe that it was done by only one person. That's
just gut. 1 don't know why, | can't put my finger onit, but if I wanted to keep tight operationa security |
would send a package of anthrax to someone e se with ingtructions for how to load the envel ope and mail
it-you know, "Dontt lick the envelope, do this, do that.' | would do it with opsec.”

"Opsec?’

"Opsec-operational security. It'sastandard security approach for making yourself asinvisble as
possible. There'saleader who organizes and directs an operation, and a different person carriesit out.”
The person who does the operation is expendable. The September 11th attacks were done with opsec,
and the Palestinian suicide bombings feature opsec. Hewent on: "I have afeding thet, intheend, it's
going to belike one of our fugitive cases, where agirlfriend rats on the guy or someonetalks. I'ma
forendc scientis, but unfortunately | have afeding that traditiona investigation is going to solvethis case
in the end, not science.”

Ebolain the Afternoon Barbara Hatch Rosenberg, the chair of the Federation of American
Scientigts Biologica Arms Control Program and a professor of environmenta science at the State
University of New Y ork at Purchase, believed that the anthrax terrorist was an American scientist. She
began speculating, in speeches and on awebsite, that the terrorist was awhite male who had worked in
classified programsfor the government. She wondered publicly if the terrorist had once worked for
USAMRIID or another government laboratory. Shefdlt that the terrorist might have been a contractor
working for the CIA, with access to secret information about government involvement with offensive
biowarfare programs. Rosenberg isatrim, middle-aged woman with aforceful manner, and sheisnot
afraid to speak her mind. Her web site got alot of traffic, and in late June 2002, Senators Tom Daschle
and Patrick Leahy asked her to come meet with them. She was very happy to oblige them.

A few daysater, the FBI searched the apartment of Dr. Steven Hatfill, in Frederick. Hatfill, the
colorful Ebolaresearcher who had trained LisaHendey in blue-suit work and who liked to eat candy
barsin his space suit, had left USAMRIID in 1999 and gone to work for Science Applications
International Corporation, the defense contractor that conducted the CIA's Bacchus program. Hatfill
was divorced and had continued to live in Frederick after heleft USAMRIID. Helived by himsdf inthe
Detrick Plaza apartments, a brick complex right next to the gate of Fort Detrick, a stone's throw from the
Abramstank. From his apartment unit, he could look over afence and across alawn, where he could
see the FBI hdlicopters coming and going next to USAMRIID, ferrying evidence from the Amerithrax
case. FBI agentsarrived at Hatfill's gpartment with arented Ryder truck. (The gpartment manager told
areporter that Hatfill was "traveling abroad" when the FBI came.) They put on bioprotective suits and
searched the gpartment, and then removed some computer devices and plastic bags of Hatfill's
possessions, which they loaded into the truck and took away. Haitfill had consented to the search. He



had a storage facility in Ocala, Florida, two hundred and fifty milesfrom Boca Raton. He dso had
accessto acabinin aremote part of Maryland. It was reported that he had asked visitorsto take Cipro
before entering it. The Storage facility was not far from aranch in Ocala caled Mekamy Oaks, where
Hatfill's parents, Norman and Shirley Hatfill, raised Thoroughbred horses.

The FBI said that Steve Hatfill was not asuspect inthe case. Hetold journdiststhat he was
cooperating with the authoritiesin an effort to clear hisname, and heingsted that he had absolutely no
involvement with the anthrax attacks. In February 2002, Scott Shane, areporter for the Baltimore Sun,
became interested in Hatfill. Shane spoke with Hatfill on the phone and asked him some questions, and
then talked with some people who knew Hatfill. A month later, Hatfill lost hisjob at SAIC. Soon
afterward, he telephoned the Baltimore Sun and | eft a message with the paper's ombudsman. "I've been
inthisfied for anumber of years, working until three o'clock in the morning, trying to counter thistype of
weapon of mass destruction, and, Sir, my career isover at thistime," hesaid. The FBI interviewed Hatfill
severd times, but there was nothing particularly unusud in this; the Amerithrax investigators had
interviewed anumber of American scientists more than once. FBI agents gave a polygraph test to Tom
Geisbert.

Nonetheless, Hatfill's background attracted investigators attention. "The Bacchus program
suffered from alack of adult supervison,” ascientist said to me. (It didn't, however, produce anthrax
that was anywhere near as pure as the Daschle anthrax.) Hatfill had a secret-level security clearance, and
he knew Ken Alibek and Bill Patrick. Soon after he went to work at SAIC, Hatfill and acolleague
commissioned Patrick to write a study on the effects of anthrax mailed in letters. Patrick, who had done
many studies of this sort for the government, worked out a scenario in which aletter containing two
gramsof dry anthrax spores was opened insde an office building. The anthrax in Patrick's study was
pure spores. Bill Patrick had imagined key dements of the Amerithrax attacks at the request of SAIL
and Steve Hatfill.

Hatfill's résumé said that he had served with the Rhodesian Specia Air Squadron (SAS) and with
the Selous Scouts, the white antiguerrillaforces. 1n 1979 and 1980, during and after the Rhodesian civil
war, an anthrax outbreak occurred in livestock in Rhodesiathat killed large numbers of cattle, gave ten
thousand people cutaneous anthrax, and killed a hundred and eighty people. The U.S. government was
said to have had suspicions, and perhaps evidence, that this anthrax outbreak might have been an act of
biowarfare caused by the SAS or by agents working for the clandestine South African internal-security
sarvice, the Civil Co-operation Board (the CCB). During those years, CCB people had been using
biowarfare agentsfor nation attempts. When he was studying medicine in Zimbabwe, Hatfill had
reportedly lived afew miles from aneighborhood called Greendae. The return address of the letter to
Senator Daschle was the fourth grade of the Greendae School.

After the FBI searched his apartment again, thistime with acriminal search warrant, one of
Hatfill'slawyers, Victor Glasberg, wrote an angry letter to Kenneth Kohl, the assstant U.S. attorney
working with Amerithrax, saying that "improper decisons’ had been made in the FBI's trestment of
Hatfill, and that Hatfill was doing everything he could to cooperate fully with the FBI. He said hewas
"working with Dr. Hatfill on how to addressaflurry of defamatory publicity about him which has
appeared in the press, on TV, and on the Internet.” Shortly afterward, Steve Hatfill read a statement to
the pressin front of hislawyer's office, in which he forcefully defended himsdlf, and said hewas aloya
American who loves his country, and he assailed " cal culated |eaks to the media’ concerning him. "Does
any of thisget usto the anthrax killers?' hesaid. "If | am asubject of interest, I'm aso ahuman being. |
havealife. | have, or | had, ajob. | needto earnaliving. | have afamily, and until recently, | had a
reputation, acareer, and abright professond future.”

| became acquainted with Dr. Steven Haitfill and interviewed him in 1999, afew months before
heleft USAMRIID. Heworked inthevirology division, and he was closaly connected with Peter
Jahrling's research group. He was doing research in Ebolaand monkeypox. Hatfill had atiny office, with
no windows, whitewalls, and littlein the way of decoration, but he filled the room with his physical and
intellectud presence. Hewasavitd, engaging man, with asharp mind and asense of humor. Hewas



forty-five years old, with agood-looking face, brown hair, and a neatly trimmed brown mustache. He
was heavy-set but looked fit, and he had dark blue eyes. | sat on top of acounter in acorner of the
room, and he sat in the center of the room, inachair at his desk, leaning back and looking up a me, and
hetold mealittle about hislife.

"l wasinthe Army for twenty years," hesaid. "l wasacaptainintheU.S. Specia Forces, and |
wasin Rhodesia-Zim-but | can't say what | was doing there. | went to medica school in Rhodesiaand
graduated in 1984. | havetwo C.V s, the classified one and the unclassified one. I've seen alot of
diseases. There was an outbreak of anthrax in Rhodesiawhen | wasthere." He went on to say that the
South African CCB had been blamed for the anthrax, but he didn't think it waslikely. "It wasnot a
wegpon. It wasanatura outbreak that happened because there was a harsh terrorist war going on and a
breskdown of veterinary hedlth.”

Hewas having a grest time doing research at USAMRIID. "Where €l se can you work with
monkeypox in the morning and Ebolain the afternoon?' he said. He explained that he was working to
develop antivira drugsfor smalpox. Hisquest was smilar to LisaHendey'sand Peter Jahrling's. Like
them, he regarded smallpox as the number one threat. He wanted to find some way to test and develop
drugsthat would work on smallpox. He had an ideathat smallpox and drugs could be tested directly on
human tissue with the help of machines.

Hatfill's office had smdll pieces of equipment Stting init, of typesthat | did not recognize. Hatfill
was agadgeteer. He picked up aglass cylinder about the size of a soda can, with metal ends, and
handed it to me. "Takealook at that."

| heldit, but | had no ideawhat it was.

"It'sabioreactor. It'scaledan STLV. It wasdeveloped at NASA. Y ou can grow human
tissuesinit and then infect them.” He explained that using a device of this sort, you could test new drugs
againgt smalpox and other exotic diseases that could not be tested ethically in people. In other words,
you didn't necessarily have to test smallpox in animals-you might be ableto test the virusin amachine.
Hewas optimigtic that there would be drugs to cure smallpox, and he felt that machines would speed up
the discoveries. "Y ou can put abit of tonsl tissuein thisthing, and it actudly grows atonsl,” hesaid. .

"The bioreactor growsatons|?"

Hegrinned. "You get atongl. Thearchitecture of thetissueis preserved.”

"Could you grow afinger?

Hatfill started laughing, and explained that someday we might actually be growing spare body
partsin bioreactors. He explained how it worked. "What you do is, you collect tissue from the body,
and you chop it up. Y ou can use progtate tissue, lung-cancer tissue, liver, lymph, spleen. Y ou put the
tissue piecesin the reactor, and you fill it with growth medium. The bioreactor turns around on amotor.”
He demonstrated by turning the device in hishands. "Asit turns around, you get excellent perfusion of
the tissues, and the blood vessdls start to go everywhere. Then you add Ebola, and then you can do
testsof drugs. I've got four of these unitsrunning in BL-4 right now." He added that he had another
devicein the hot lab that looked like "something out of Star Trek." Hewasusing it to run testson
monkey blood infected with monkeypox.

Hatfill felt strongly that abioterror event could happen one day, and he feared it could be very
bad. Hetook me down the hall to see a bioterrorism-emergency storeroom. The room wasfull of racks
holding boxes of safety gear and face masks and portable Racal space suits. "If therésan atack ona
city with alarge area of coverage,” he said, "one third of the population will try to flee, and so you won't
be able to get into the city by road. We can stockpile emergency suppliesontrains. The system we
envision has twenty-seven trains, to address what to do with twenty thousand casudties. Do you know
what thisis?' He showed me another gadget, abig one, akind of motor with tubes, sitting next to a
biohazard stretcher. "That's amobile embaming pump.” He explained that USAMRIID's emergency
planners kept one on hand for disinfecting the bodies of the victims. "Once you've got theformainin
you, you're no longer infective, and we can give you some semblance of a Judeo-Chritian burid,” he
sad.



Some of Steven Hatfill's claims about himself didn't check out: the Army said he had not served
inthe U.S. Special Forces. On at least one of hisrésumés, he had claimed to haveaPh.D. incdll
biology from Rhodes University in South Africa; officidsthereinssted he had never been avarded a
Ph.D from that indtitution. He was given a secret-level nationa-security clearancein 1999, around the
time he went to work for SAIC. Then, in 2001, he had applied for ahigher-level clearance, and so he
was given another background check. The government suddenly removed al of his security clearancesin
August of 2001, two months before the anthrax |etters were mailed.

Microbiologists are naturdigts, and like naturalists everywhere, they like to collect examples of
interesting creatures. They can amasslarge and varied collections of microscopic life-forms, and often
they have their own freezers and their own private labeling systemsfor vias. When aresearcher retires,
dies, or moveson, hisor her freezer typically hangsaround. Aslong asafreezer isplugged in and
running, whatever isinsideit will continueto exist. Oncethe freezer's owner is gone, the freezer can just
St there unnoticed, amystery freezer. Oneday in August 2002, somebody noticed such afreezer sitting
in hot suite AAS at USAMRIID-the Ebola suite. The freezer had been used by Dr. Steven Hatfill when
he worked as a postdoc there. 1t contained many vias and samples of pathogens with which Hatfill had
been working. An FBI HMRU team put on space suits, entered AA5, put evidence tape around Hatfill's
freezer, and brought it out of the hot zone and transported it inside a sedled biohazard container to the
CDC, whereit was placed in the Maximum Containment L ab.

Aftermath of an Experiment During the anthrax event, Lisa Hendey kept her head down and
worked on her smallpox data. Nobody from the FBI called her or gave her a polygraph exam, and she
felt oddly disappointed about that. She was not involved with the anthrax investigation at USAMRIID.
Meanwhile, the scientific community had begun to hear rumorsthat Peter Jahrling and histeam had
re-created smallpox in monkeys and that Jahrling had plansto write a paper about it. D. A. Henderson,
who was now working insdethe U.S. government, was clearly not happy about this monkey work, but
he couldn't speak out in public because the officid policy of the government wasto develop dternatives
to thetraditiona vaccine.

Henderson felt that a stockpile of the traditional vaccine would be more than adequate. He
worked with officials from the CDC to develop anationd plan for asmalpox emergency. The CDC
would givering vaccinations to the affected populations, and if those failed, everyone who could tolerate
the vaccinewould get it. At the sametime, the U.S. Public Health Service (the parent of the CDC)
would indtitute quarantines around cities. The Nationa Guard would most likely have to be involved, and
50 the plan had eements of martid law.

When Henderson had retired as the dean of the Johns Hopkins School of Public Hedlth, he was
replaced by an epidemiologis, Dr. Alfred Sommer, who had worked in the CDC's Epidemic
Intelligence Service during the years of the Eradication. In 1970, when the cyclone hit Bholaldand,
which would inspire Larry Brilliant and Wavy Gravy to go thereto try to help, Al Sommer was dready
there. He happened to be stationed in Bangladesh with the CDC, and he ended up organizing helpin an
area of jungle idandsin the Ganges Delta known as the Sunderbunds, not far from Bholaldand. He
pioneered some of the first techniques of disaster-assessment epidemiol ogy, methods that are now used
everywhere to monitor diseasesin populations that have been hit with anatura disaster.

Not long afterward, Bangladesh won its independence from Pakistan. During the civil war, ten
million refugees ended up living in campsjust ingde India, where smdlpox broke out. Sommer fought
smallpox for two monthsin the refugee camps, often the only medica doctor at the scene. "It wasjust
me and a couple thousand cases of smallpox, which meant five hundred to eight hundred deaths," he said.
He discovered that local cemeteries were agood place to trace the movement of the virus. "People
buried their dead in Bangladesh rather than cremating them, asthey doin India" he said, "and they
aways knew when aperson died of smalpox.” He studied the registries of burids, and he could see the
risng and faling of the generations of thevirus. He usad thisinformation to determine whereto set up a
ring, where to vaccinate people. Today, Sommer keeps a certificate from the WHO on thewall of his
office, noting his participation in the Eradication. Heisasproud of it asof hisLasker Award, whichis
the most prestigious award in medicine. He received the Lasker for research in vitamin A deficiencies



and blindness.

Oneday in January 2002, Sommer was having lunch a the Hamilton Street Club in Batimore,
which isfrequented by journdists and literary types. An editor from the Batimore Sun showed him a
front-page article from the day before, about Peter Jahrling and his work with smallpox at the CDC, and
sad, "The USAMRIID people are killing monkeys with smallpox, and they're proud of it. What do you
think of thet, Al?"

Sommer said that his reaction was, "Excuse me? They're what?' He stared at the newspaper
and couldn't believe what he wasreading. "I started to vibrate at the viscera level," he said. "We could
have eradicated smallpox completely if we had just destroyed the stocks a couple of years after the
Eradication. And now there was Peter Jahrling exulting in the fact that he could kill these monkeyswith
gmallpox. | went bananas." Sommer wasleaving on atrip to Thailand the next morning, but he whipped
off an op-ed piece for the paper.

It began: "One needn't be a L uddite to recognize an idiot-and the government scientists gloating
... over their ability to infect monkeyswith smalpox areidiots of theworst sort.” Sommer saysthat the
editors wanted to tone him down, so they took out the following sentence: I am not sureif they are
homicidd idiotsor suiciddl idiots"

Hefdt that the biggest danger of Jahrling's research was that it would look suspiciousto other
countries and would encourage them to do their own experimentation. "We could Sart an armsrace
over smalpox, and the thinking would go, "Y ou could be bioengineering smalpox, so I'm going to
bioengineer smalpox, aswell.' | don't think it would be hard to biocengineer smallpox,” hewent on. "My
virologist friends are dways bioengineering viruses. | could see abioengineered strain of smalpox getting
into aterrorig’'s hands, and that's my fear. And then when we get aterrorist attack with smallpox, and
the smallpox doesn't respond to the vaccine, were in trouble.” He wanted the United States and Russia
to get together to destroy their stocks, jointly scour the world for stray stocks of smallpox, and use every
effort to persuade other countries to destroy them. He wanted to create an internationa abhorrence for
any nation that would keep smdlpox around. He wanted the demon cast out. "It still ranklesme," he
sad, "that we are giving smallpox to animasthat could not get smalpox naturdly, in order to protect
humans, when the last time a human had smallpox was 1978, and humans shouldn't naturally get it today.
Thisismy drcular indignation.”

| visted D. A. Henderson at hishomein Batimore alittle over two months after the anthrax
attacks. | arrived in the late afternoon, bringing smoked salmon and a bottle of Linkwood malt whisky.
Nana Henderson spread out the salmon with lemon and onion on atable in the family room. Their son
Doug, who is now a composer, was there. Asateenager, Doug had traveled with hisfather, and had
vaccinated many people himsdf. Inthe coal, dry light of awinter's afternoon, the Hendersonsand |
poured out glasses of Linkwood and picked away at thesamon. D.A. talked about why people had
joined the Eradiceation: " Some of them werelooking for themsdlves, and some of them got involved with
feding what a difference you could makeif you could end thisdisease.” The sky began turning to dusk.
Pots of dead thyme sat on the deck, silvery and dry. "Smallpox was the only disease we know of for
which there were deities," he said. "It wasthe worst human disease. | don't know of anything else that
comesclose”

Later, on the subject of Peter Jahrling'swork infecting monkeyswith variola, Henderson said he
was not optimistic that it would lead to new drugs or vaccines. Do we need to do the research? There
are some scientissswho fed it'simportant and should be pursued. But isit really going to work? Peter
Jahrling gave the monkeys ahuge dose of virus, but it isn't going to be very hel pful for testing anew
vaccine, because what weredly need isan inhded dose of smalpox in amonkey to test avaccine, Snce
peopleinhdethevirus" He sounded discouraged, emotionally drained over the fight to destroy the public
stocks of smallpox. He was working for the government, and government policy wasto look for new
curesfor smalpox, and that meant doing experimentswith variola. He said that he had taken care of his
emotions over theissue of destroying the known stocks of smalpox. "Everything isin neutrd right now,"
hesad. "Thereisno point in my entering a battle where the cards are stacked. I'm playing along with
what they're doing. 1'm asking them to pursue the research.” Henderson had gone so far asto suggest to



Peter Jahrling that he try an African strain of smalpox, Congo 8, on the monkeys, because it might look
more like human smallpox. "If it works, Peter, | want the credit," he said to Jahrling.

"When the research with variola has been pursued to some reasonable point, then | want to
revist the question of destruction,” he said. "The subject should be reopened.”

He had thanked me for the smoked salmon that day. "It'sredly large," he remarked. "I wonder:
isit one of the newer geneticaly engineered sdmon? It'sfairly smpleto add one geneto asamon. Or
to any organismin thelab. Will people change organismsin the lab to make therm more dangerous? Can
it be. done? Yeah. Will it bedone? Yeah, it will bedone," hesaid. "And there will be unexpected
crises”

On April 30th, 2002, agroup of six experts on the spread of infectious diseases met under
conditions of secrecy in aconference room at the John E. Fogarty International Center at the National
Institutes of Hedlth (the NIH), in Bethesda, Maryland. Each expert had been asked to create amodel of
the spread of smallpox in the United States, starting with asmall number of infected people. One of the
experts-Dr. Martin Métzer of the CDC-found that smallpox could be easily controlled with ring
vaccination using thetraditiona vaccine. He felt that the virus was not very infective in people and would
be unlikely to spread fast or far. The other five experts disagreed with one another, sometimes sharply,
but in generd they found that smallpox would spread widdly and rapidly. They argued forcefully with
each other (as scientists do), but in the end, none of the experts could predict what smallpox would
do-not to the satisfaction of the other experts. "Our genera conclusion wasthat smallpox is adevastating
biologica wegpon in an unimmunized human population,” one of the participantssaid. "If you look &t the
red-world datafrom a 1972 outbreak in Y ugodavia, you find that the multiplier of the viruswasten: the
first infected people gave it to ten more people, on average. Basically, if you don't catch thefirst guy with
smallpox before he kisses hiswife, it goes out of control. We could be dealing with hundreds of
thousands of deaths. It will absolutely shut down internationa trade, and it will make 9/11 look like a
cakewak. Smallpox can bring the world to itsknees." The expertsweretold by NIH officid s that they
should not publicize thar findings.



Last Part -- Superpox

Dr. Chen'sViruses

Unanswered questions hung over variola, and not just the question of whether ring vaccination
would work if therewas aterror attack with smallpox. The more troubling question was how molecular
biology would affect the future of smallpox. Poxvirusesare used in laboratories dl over the world
precisely because they are easily engineered. Commercia kitsfor the process are available at no great
codt. It should not be forgotten that the director of the Iragi virus-weapons program, Dr. Hazem Ali,
was a pox virologist trained in England, and one assumes that heis not the only professona
biowegponeer in the world with advanced credentialsin biology.

The Audtraian team of mouse researchers led by Ronad Jackson and lan Ramshaw had put the
IL-4 mouse gene into mousepox and had created a superpox that appeared to break through the mice's
immunity. The Jackson-Ramshaw viruswas harmlessin people, but it seemed to be devadtating in
immunized mice.

Bioterror planners wondered: if the human I1L-4 gene were put into smallpox, would it transform
smallpox into asuper variolathat would devastate immunized humans? The Jackson-Ramshaw virus had
been anarrow beam of light shining across adark landscape of the future. It had shown dim outlines of
Vvirus wegponsto come.

When an experiment gives aresult, thefirst thing scientistsdo istry to repesat the experiment to
seeif they can get the sameresult. The essence of the scientific method liesin the repeatable result: if you
perform an experiment in the same way, nature will do the samething again. Thisisthe heart of science
and isthe sign that an observable phenomenon in nature has been found. Would the results of the
Jackson-Ramshaw experiment bear out? Could a poxvirus be engineered to crash through avaccine?

Oneday in early 2002, | parked my car in adowntown neighborhood of St. Louis and walked
aong an uneven sdewak toward the St. Louis University School of Medicine. The neighborhood is
humble but neat, and islargdy African-American. There are row houses with porches tucked up against
the street. American flags hung from several porches or were on display in windows. The school of
medicineisagately neo-Gothic brick building, trimmed with pink midwestern sandstone, and on that day
it glowed with warmth in winter light.

Thefagade givesway to aconcrete, fortresdike structure, five storiestall, with small windows,
where the research laboratories are located. 1n agroup of rooms on the fourth floor, a pox virologist
named Mark Buller leads a group of researchers who do experiments with mousepox virus and with
vaccinia. They work mainly with mice-the mouseis the standard animal used in biomedica research.
Mogt of theimportant discoveries about how our immune systemswork were made originaly in
experiments done with mice.

Mark Buller isatal, lanky, sdf-effacing man in hisfifties, adud citizen of Canadaand the United
States, with curly black hair, ablack mustache, intelligent brown eyes behind round glasses, and avoice
that has an attractive Canadian softness. He grew up in Victoria, British Columbia. He often walks
around the lab in nylon wind pants, a T-shirt, and running shoes. He keeps aspare jacket and tie hanging
onthewall of hisoffice, in case an important meeting comes up. Buller isknown and respected among
pox virologigts, dthough he seemsto ddiberately avoid the limelight. "My god inlifeisto be prominently
in the shadows," he said to me.

Buller began hearing alot about the Jackson-Ramshaw experiment from Peter Jahrling and
Richard Moyer. Right after it was published, Moyer, especidly, raised larms-he began saying, quietly,
to Buller that either he or Buller should try to repesat the experiment. The Australian smallpox expert
Frank Fenner had advised Jackson and Ramshaw to publish their work, partly on the grounds that



nobody would redly make an IL-4 smallpox, sinceit might be too devastating and perhaps even suicidd.
In the wake of September 11th, the release of a geneticdly engineered smalpox into the United States
did not seem quite soimpossible.

Mark Buller decided to create an IL-4 mousepox, to seeif it would blow through avaccine. He
wanted to get a sense of whether a human IL-4 smallpox could become a supervirus, and if so, what
vaccination strategy for people would work againgt it. | arrived at Buller'slab as the experiment was
getting under way. | wanted to hold an engineered superpox in my hands and get afed for wherethe
tide of modern biology wastaking us.

Mark Buller leaned back at his desk, his hands clasped behind hishead. Hisofficewas
crowded with books and papers, and there was an exercise mat on the floor. On awhiteboard on the
wall, his daughter, Meghan, had drawn a caricature of him as a science nerd, with Cokebottle spectacles,
abrushy mustache, and abunch of pensin his shirt pocket.

"If thereisabioterror release of smallpox, currently the main strategy isring vaccination,” he said.
"In order for ring vaccination to work, the vaccine has to block severe smallpox diseasein people. But
what if asmallpox that's expressing IL-4 blocks peopl€'simmune responses?”

Buller explained that his group would make four different engineered mousepox virus srains.
They would dl havetheIL-4 genein them, but they would be dightly different from one another. One of
them would be amost the same asthe Audtrdian engineered pox. "We want to get afeding for what the
IL-4 gene doesin mousepox,” Buller said. "I've dways found that whenever | try to predict Mother
Nature I'm wrong."

Buller'slab was agroup of roomswith white floors and cluttered black counters and shelves.
Four or five people were working on different projects, and it was acrowded place. In acorner, under
awindow, ascientist named Nanhai Chen wasin the middle of the virus engineering. Hewasworking at
acounter that was three feet long and afoot and ahalf wide. Virus engineering doesn't have to take up
much red estate. Mousepox Virus, even engineered mousepox, is harmlessto humans, because the virus
samply can't grow inside the human body, so the work was safe for the people in the room.

Nanha Chenisaquiet manin hislaethirties. He grew up on acollective near Shanghai called
the Red Star Farm, where hisfather was afarmer and where some of hisssterstill live. 1n high schoal,
Chen decided he liked biology, and he went on to have afast-track career at the Ingtitute of Virology at
the Chinese Academy of Preventive Medicinein Beijing, which is probably the top virology center in
China. He became an expert in the DNA of vacciniavirus. Mark Buller hired him out of China

Nanha Chen hasafuzzy crew cut, hands that work rapidly, wirerimmed spectacles, and
restraned manners. He and hiswife, Hongdong Bai, who isaso amolecular biologist, have given their
children American names, Kevin and Steven. He wears only two outfits, one for winter and one for
summer. Hiswinter outfit isablue cotton swester, blue dacks, and white running shoes. | spent days
with Chen during the time he engineered the mouse supervirus. "It'snot difficult to makethisvirus," he
saidto meoneday. "You could learn how to doiit.”

A virusthat has been engineered in the [aboratory is called arecombinant virus. Thisis because
itsgenetic materia-DNA or RNA-has genesin it that come from other forms of life. Theseforeign genes
have been inserted into the viruss genetic materia through the process of recombination. Theterm
construct isalso used to describe it, because the virusis constructed of parts and pieces of genetic
code-it isadesigner virus, with a particular purpose.

The DNA moleculeis shaped like atwisted ladder, and the rungs of the ladder-the
nucleotides-can hold vast amounts of information, the code of life. A geneisashort stretch of DNA,
typicaly about athousand letters long, that holds the recipe for a protein or agroup of related proteins.
Thetotal assemblage of an organism's genetic code-its full complement of DNA, comprising al its
genes-isthe organism's genome. Poxviruses have long genomes, at least for viruses. A pox genome
typicdly holds between 150,000 and 200,000 letters of code, in a spaghettilike knot of DNA that is
jammed into the dumbbell Structure at the center of the pox particle. The poxviruss genome contains



about two hundred genes-that is, the pox particle has around two hundred different proteins. Some of
them are locked together in the mulberry structure of the particle. Other proteins are rel eased by the pox
particle, and they confuse or undermine the immune system of the host, so that the virus can amplify itself
moreeadily. Poxviruses specidizein rdleasing sgnaing proteinsthat derange control systemsin the host.
For example, insect poxes release sgnasthat cause an infected caterpillar to stop developing and grow
into abag packed with virus.

The human genome, coiled up in the chromosomes of every typica cell in the human body,
congsts of about three billion letters of DNA, or perhaps forty thousand active genes. (No oneiscertain
how many active genes human DNA hasinit.) Thelettersin the human genome would fill around ten
thousand copies of Moby-Dick: aperson is more complicated than a pox.

The IL-4 gene holds the recipe for acommon immune-system compound called interleukin-4, a
cytokinethat in the right amounts normaly helps a person or amousefight off an infection by stimulating
the production of antibodies. If the genefor IL-4 isadded to apoxvirus, it will cause the virusto make
IL-4. It garts sgnaing theimmune system of the host, which becomes confused and starts making more
antibodies. But, paradoxicaly, if too many antibodies are made, another type of immunity goes down
-cdlular immunity. Cdlular immunity is provided by numerous kinds of white blood cdls. Whena
person diesof AIDS, it isbecause akey part of hisor her cellular immunity (the population of CD4 cells)
has been destroyed by HIV infection. The engineered mousepox seemsto create akind of instant
AIDS-ikeimmune suppression in amouse right at the moment when the mouse needs thistype of
immunity the most to fight off an exploding pox infection. An engineered smallpox that triggered an
AIDS-like immune suppression in people would be no joke.

To create acongtruct virus, you start with acookbook and some standard ingredients. The basic
raw ingredient in Chen's experiment was avia of frozen natural wild-type mousepox virus, which satina
freezer around the corner from hiswork area. The other basic ingredient was the mouse IL-4 gene.
Chen's cooking, so to speak, involved splicing the geneinto the DNA of the poxvirus and then making
sure the resulting construct virus worked asit was supposed to.

Chen ordered the IL-4 gene through the Internet. It cost sixty-five dollars, and it came by
regular mail at Mark Buller'slab in November 2001, from the American Type Culture Collection, a
nonprofit ingitute in Manassas, Virginia, where strains of micro-organisms and common genes are kept in
archives. Thegenearrived in asmall, brown glass bottle with a screw top. Insde the bottle was apinch
of tan-colored dry bacteria E. coli, bacteriathat livein the human gut. The bacteria cells contained smal
rings of extraDNA called plasmids, and the plasmids held the IL-4 gene. ThelL-4 geneisashort piece
of DNA, only about four hundred letterslong, and it is one of the most common genes used in medical
research. To date, more than sixteen thousand scientific papers have been written on the IL-4 gene.

The standard cookbook for virus engineering is afour-volume seriesin ring binders with bright
red covers, entitled Current Protocolsin Molecular Biology, published by John Wiley and Sons.
Nanha Chen took meto ashelf inthelab, pulled down volume three of Current Protocols, and opened
it to section 4, protocol 16.15, which describes exactly how to put ageneinto apoxvirus. If anyone puts
the IL-4 geneinto smallpox, they may well do it by the book. "This cannot be classified,” Chen said,
running hisfinger over therecipe. "No one ever thought this could be used for making awegpon. The
only difficult part of it isgetting the smallpox. If somebody has smallpox, dl therest of the information for
enginearingitispublic.”

"Areyou persondly worried about engineered smalpox?'

"Yes, | am," he answered, holding the cookbook open as he spoke. "1 wastalking last week
with my mentor in China. Hisnameis Dr. Hou, and hélsavery famousvirologist in China. Hetold me
the Russians have a genetically modified and wegponized smallpox. My mentor didn't say where he
learned this, but | think he has good accessto information, and | think it is probably true. Smallpox was
all over theworld thirty yearsago. It could be anywheretoday. It's not hard to keep back alittle bit of
smdlpox in afreezer."

I will omit the subtleties of Chen'swork for the sake of generd readers, but the outline of a



recipe for making the biological equivaent of an atomic bombisin these pages. | would hesitate to
publishit, except that it'saready known to biologidts; it just isn't known to everyone else. It doesn't take
arocket scientist to make asuperpox. Y ou do need training, though, and thereisa subtle art to virus
engineering. One becomes better at it with experience. Virus engineering takes skill with the hands, and
intime you develop speed. Chen fdt that with alittle luck he could engineer any sort of typica construct
poxvirusin about four weeks.

Chen took the little brown glass bottle of dry bacteriathat contained the IL-4 gene and cultured
the bacteriain vids. Then he added a detergent that broke up the bacteria, and he spun the materid ina
centrifuge.

The cdll debrisfdl to the bottom of the tubes, but the DNA plasmid rings remained suspended
and floating intheliquid. Heranthisliquid through atiny filter. Thefilter trapped the DNA that held the
IL-4 gene. He ended up with afew drops of clear liquid.

Next, Chen spliced some short bits of DNA, known as promoters and flanking sequencesinto
the plasmid rings. He did thisbasicaly by adding drops of liquid. Promoterssigna ageneto begin
making protein. The various promoters were going to cause the strains of engineered mousepox to
expressthe IL-4 protein in differing amounts and &t different timesin thelife cycle of thevirus asit
replicated in cells.

The next step was to put the engineered DNA into the virus, using agenetic-engineering kit caled
atrandfection kit. Transfection istheintroduction of foreign DNA into living cdlls. A trandfection kit is
essentidly asmal bottle filled with areagent, or biochemica mix; abottle of it costslessthan two
hundred dollars. Y ou -can order transfection kitsin the mail from avariety of companies. Nanhai Chen
used the Lipofectamine 2000 kit from Invitrogen.

Chen grew monkey cdlsinawdl plate, and then heinfected them with natural mousepox virus.
He waited an hour, giving the virustime to attach to the cells. Then he added theIL-4 DNA, which he'd
aready mixed with the transfection reagent. Hewaited six hours. During that time, the IL-4 DNA was
taken up into the monkey cells, which were also infected with naturd mousepox. Somehow, thelL-4
DNA went into some of the mousepox particles, and the IL-4 gene ended up sitting in the DNA of the
MOUSEPOX Virus.

Chen had long days of work ahead of him, for he had to purify the virus strains. Purification of a
virusisacoretechniquein the art of virusengineering.

A virusisavery smdl object, and the only way to handleit isto move around cdllsthat are
infected withiit. A poxvirusgrowing inthelayer of celsat the bottom of awdl plate will kill the cdlls,
forming dead spotsin the layer. These spots are like the holesin adice of Swiss cheese, and they are
known as plagues. Y ou can remove the dead or dying cellswith apipette. The cdllsthat come out of
that spot will contain apure strain of the virus.

"Would you like to do some plague picking?' Chen asked me oneday. Heled meinto asmall
room behind hiswork area, where there were a couple of laboratory hoods, a couple of incubators
(which are warming boxes that keep cell cultures dive), and, tucked away in a corner, amicroscope with
binocular eyepieces.

Chen put on apair of latex gloves, opened the door of an incubator, and did out awdll plate. It
had sx wells, glistening with red cdll-culture medium, and acarpet of living cells covered the bottom. He
carried the wdl| plate across the room and placed it on the viewing stand of the microscope. Y ou could
see with the naked eye the holesin the cell layers. The cdllswereinfected with astrain of engineered
[L-4 mousepox.

| sat down at the microscope, and Chen handed me a pipette that had a cone-shaped plastic tip
withaholeinit, likeavery fine straw. Y ou put your thumb on a button on the pipette, and when you
pushed the button you could pick up asmall amount of liquid and deposit it somewhere else.

| was beginning to fed alittle strange. We were handling ageneticaly engineered viruswith
nothing but rubber gloves. "Y ou're sureit's not infective?'

"Yes itissafe”



| sat down at the microscope and looked into a carpet of monkey cells growing at the bottom of
awell. Each cdl looked like afried egg; the yolk in the cdll wasthe nucleus. | started looking for holes
in the carpet, where the viruswould be growing.

"I can't find any plaques,” | said. | began moving thewell plate around. Suddenly, ahuge hole
appeared. It was an infected zone, rich with engineered virus. The cellsthere were dying and had
clumped up into sick-looking balls. The cdlls had caught the engineered pox.

| was holding the pipette in my right hand. | maneuvered thetip into thewell plate. "I can't see
thetip," | said, jabbing it around in the well.

| was wrecking Chen's careful work, but he made no comment. Then thetip of the pipette
heaved into view. It looked like the mouth of a subway tunndl.

"Y ou need to scratch the cells off," Chen said.

| moved thetip around, scraping it over the sick cdlls. | let the button go, and afew cellswere
durped up into the pipette. Chen handed meavid, and | deposited a picked plague of engineered
poxvirusintoit. "I don't think I'd make agood virologist."

"Youaredoing fine"

Thework of creating four engineered mousepox strains took five months-the work was
painstaking, and Chen had to check and doublecheck every step of the process. He believesthat the
total cost of laboratory consumables ran to about a thousand dollarsfor eech strain. Virusengineering is
chegper than aused car, yet it may provide a nation with aweapon asintimidating as a nuclear bomb.

It wastime to infect some mice with the engineered virus, to see what it would do. The mouse
colony was kept in aBiosafety Level 3 room on the top floor of the medical school. Mark Buller and |
put on surgical gowns, booties, hair coverings, and latex gloves. We pushed through a sted door into a
small cinder-block room, where hundreds of mice wereliving in clear plastic boxes, set on racks behind
glassdoors. Themice had black fur. They were a purebred |aboratory mouse known as the Black 6,
whichisnaturaly resistant to mousepox.

Buller opened some boxes, removed some mice, and placed themin ajar that had an anesthetic
init. Themicewent to deep. One at atime, he held amousein his hand, stuck the needle of asyringe
into itsfoot, and injected adrop of clear liquid. The liquid contained about ten particles of engineered
IL-4 mousepox-an exceedingly low dose of thevirus.

Seven days later, my phonerang early inthemorning. 1t was Mark Buller. One of the lab techs
had just checked on the mice, he said, and some of them had a hunched posture, with ruffled fur at the
neck. "They'regoingto gofadt,” hesad.

The next morning, Buller, Chen, and | put on gloves and gowns and went into the mouse room.
There were two boxes of dead mice. Two of the strains of 1L-4 mousepox had wiped out the naturaly
resstant mice. The degth rate for those groups was one hundred percent.

Buller carried one box inside a hood and opened it. The dead mice were indeed hunched up,
with ruffled fur and pinched eyes. Natura mousepox does not cause a Black 6 mouse to become visibly
gcka dl.

"Wow. Wow," Chensaid. "They'redl hunched over. ThislL-4 hasaredly funny effect. This
isredly astrong virus. I'mredly surprised.” He hadn't expected hisvirusto wipe out dl themice. It
disturbed him that he could make such a powerful virus, but he aso felt excited.

"It'sredly impressve how fast thisviruskillsthe mice at such alow dose" Buller said.

| sat on achair before the hood, peering into it beside Buller. He reached in and lifted adead
mouse out of abox, and held the creature in his gloved hand. Without the mouse, there would be no
curesfor many diseases, and dead mice had been responsible for the saving of many ahuman life, but
what he held in hishand was not areassuring thing.

Buller showed me the stlandard way to dissect amouse: you dit the belly with scissors. He
gpread open the abdomen with the scissors, looking to see what the pox had done.

The virus had blasted the mouse'sinterna organs. The spleen had turned into a bloated blood
sausage that was huge (for amouse's spleen) and filled much of the mouse's belly. It was mottled with
faint grayish-white spots, which Buller explained is the classi ¢ gppearance of amouse's organsinfected



with pox. Doctors who opened humans who had died of hemorrhagic smallpox saw the same cloudy
effect intheir organs. With thetip of the scissors, he pulled out the mouse'sliver. It had turned the color
of sawdust, destroyed by the engineered virus. With ten particles of the congtruct virusinits blood, the
pox-resistant mouse had never stood a chance.

There are two ways to vaccinate amouse against mousepox. Oneway isto infect it with natural
mousepox. When it recovers (if you vaccinate aresistant breed of mouse, it will recover), it will be
immune. The other way isto vaccinate the mouse with the smalpox vaccine - that is, you infect the
mouse with vaccinia, and itsimmunity to mousepox goes up in the same way that ahuman'sresistance to
smallpox goes up after avacciniainfection.

Mark Buller and his group began testing IL-4 mousepox on vaccinated mice, and they got
strangeresults. They were not able to completely duplicate the Jackson-Ramshaw experiment. They
discovered that mice immunized with natura mousepox become completely imnune to |L-4 mousepox-it
did not break through their immunity after al. That wasvery encouraging. It contradicted part of the
Jackson-Ramshaw experiment. But in doing preliminary experiments with the smalpox vaccine, they had
begun to see something more troubling (the experiments were in progress, and Buller wasn't ableto
report any red findingsyet). It seemed that the IL-4 mousepox could crash through the smallpox
vaccineg, killing the miceif they had been vaccinated sometime previoudy. But if their vaccinia
vaccinations were very fresh, they were protected against the engineered pox. It suggested that an
engineered 1L-4 smalpox might be able to break through peopl€simmunity, but not if the vaccinations
were recent, perhaps only weeks old.

Buller didn't sound asif he thought the world was coming to an end. "We showed that you could
find away to vaccinate mice successfully againg the engineered mousepox,” hesaidtome. "Evenif IL-4
variolacan blow through the smalpox vaccine, | fed there are drugs we can devel op that will nullify the
advantage aterrorist might have by using IL-4 variola. Weredly need an antivird drug,” hesaid. He
argued that a drug that worked on pox was not only needed as a defense against an engineered
superpox, but was also needed in order to cure people who were getting sick from the vaccine during a
mass vaccination after a smalpox terror attack.

Any nation or research team that wanted to make a superpox would have to test it on vaccinated
humansto seeif it worked. "If you'retalking about acountry likelrag,” Buller said, "human
experimentation with smallpox isimaginable. If you've got aguy like Saddam Hussain, and his scientists
tell him they need some humans so they can check out an engineered smdlpox, hell say, "How many do
you need? There are peoplelikethat in every age.”

Nanhai Chen seemed alittleless optimigtic. "Because the IL-4 mousepox can evade the vaccinia
vaccination, it meansthat IL-4 smallpox could be very dangerous,” hesaid. "Thisexperiment isvery
smilar to the human situation with the smalpox vaccine. | think IL-4 smallpox isdangerous. | think itis
very dangerous.”

The main thing that stands between the human species and the creation of asupervirusisasense
of respongbility among individud biologists. Given human nature and the record of history, it ssems
possible that someone could be playing with the genes of smallpox right now. And what if afire beganto
flicker in the hay in the barn, and we poured a glass of water on it, but the water could not put thefire
out? No nation that wanted to have nuclear wespons had a problem finding physicistiswilling to make
them. Theinternational community of physicists came of agein aburst of light over the sandsof Trinity in
New Mexico. The biologists have not yet experienced their Trinity.

A Child

In the years just before the Eradi cation began, two million people ayear were dying of smallpox.
The doctors who ended the virus as anaturd disease have effectively saved fifty to sixty million human



lives. Thisisthe summit of Everest in the history of medicine, and yet they have never received the Nobel
Prize. Thesedays, severa timesayear, Dr. Stanley O. Foster takes atrip to revisit places he'sworked
at before. In 2000, he decided to take a cruise aboard the Rocket. He arrived at the landing at Dhaka,
carrying asmall knapsack, and there she was at the dock, the steam paddle whedler, completely
unchanged, looking exactly as she had in 1975, stained with rust and jammed with humanity. He spent
the night aboard her, leaning on therail and watching theidands pass, smelling theriver and therising
scent of the sea, and shortly after sunrise he disembarked at Berisal, where he rented a speedboat and
crossed the bay to Bholaldand. He went inland by Land Rover, threading hisway among crowds of
people, until he came to the house of Rahima.

The young woman had moved to adifferent village when she had married. She was now
twenty-five years old, and she was most happy to see him, though she was just about as shy as she had
been on the day when she had dived into the burlap sack. Rahimahad two daughters, was expecting a
third child, and was hoping for ason. She presented Dr. Foster with asmall gift, and he gave her kids
Some crayons.

At sunrise one day in November 2001, a month after the anthrax attacks, | drove south through
Gettysburg, past the Gettysburg battlefield.

It isan open country of rolling farms, and it looks not very different than it did a the time of the
Civil War. The earth was arich brown, dotted with crows, which flew up into ayellow sky. Little
Round Top passed, the hill where Joshua Chamberlain and his men from Maine turned thetidewith a
charge. It wasjust another hump of baretrees. The road took meto Frederick, and | walked through
the corridors of USAMRIID, aong with Peter Jahrling, LisaHendey, and Mark Martinez. Thelight was
sckly green, and the air smelled of roasting equipment-giant autoclaves baking thingsto sterilize them.
Corridors branched to the left and right. Martinez was dressed in fatigues, with ablack beret tucked in
hisbelt. He swiped his security card over a sensor and pushed open adoor, and we walked into the
pathology suite-a cold suite, where there are no dangerous pathogens. Martinez took usinto asmall,
windowlessroom with green walls. It was a bare-bones room, with somefiling cabinets, some work
counters, and ahood.

I'l1 be right back," Martinez said and |eft the room.

Weleaned up against the cabinets and waited. He was going to a storage areathat was,
apparently, a secret.

"What you are about to seeisanationa resource," Jahrling remarked.

"I've never seenit," Hendey commented.

Martinez returned, carrying awhite plastic bucket. He popped open the lid and removed
something that was wrapped in aydlow disposable surgica gown insde aplastic bag. He placed the
bag insde the hood, opened it, and did out the lump wrapped in the gown. Very dowly and carefully, he
pedled the gown away and reveded it. It wasthe arm of achild, covered with smallpox pustules. The
arm had been severed during autopsy.

The child had been American, white, three to four years old, and had died of variolamgjor. That
was about al the information the Army scientists had been able to come up with.

In the spring of 1999, a professor at the Indiana University School of Dentistry had been
exploring adark basement corridor of the school with aflashlight, and he had come across a collection of
jarsthat had belonged to William Schaffer, along-dead pathologist. One of themwasajar with thearm
init, labeled "M 243 Smallpox." No one knew where Professor Schaffer had obtained it. The professor
had phoned officials at the CDC and had asked them if they wanted it. The CDC did not want a pickled
arm covered with smalpox, so the professor gaveit to a pharmaceutical company that was working on
drugsfor smalpox. Jahrling had shown up at the company one day to talk about smallpox drugs, and
company scientists had mentioned to him that they had asmallpox arm, and did he want it? "Heck, yes,"
Jahrling said to them.

There weren't any living people with the disease, and an arm covered with variola pustuleswas a
magnificent clinica specimen. He had wanted to wrap the arm in plastic and bring it back in his carry-on
luggage, but he began to wonder what airport security people would do if they found it, S0 he made



arrangements to have the arm shipped to USAMRIID by express delivery.

The WHO forbids any laboratory except the CDC and Vector to have more than ten percent of
the DNA of the smdlpox virus. The chemicalsin thejar had caused the smalpox DNA to fal gpart into
tiny fragments, and thusit wasalega smdlpox arm.

Thearm waslying padm downward. Mark Martinez turned it dowly, holding it with grest care,
until the palm came upward. Hetook the index finger and bent it ever so dightly, opening the palm,
reveding the erupting centrifugd rash. The arm was covered with dark brown pustules. The child had
died at the moment the pustules were beginning to crust over. The crustswere very dark.

LisaHendey sared at it through the glass. "I never had any idea how bad smalpox was until |
saw thelesonsin the monkeys. You can seethe samelesons here”

Martinez stood up, leaving the arm inside the hood. | put on apair of latex gloves, sat down on
the stoal, reached into the cabinet, and picked up thearm. | could smell afaint, sweet smell of preserved
human flesh. For amoment, | wondered if it was the foetor of smalpox. | turned the arm over and
scabs began faling onto my hands. The lifeboats of variolawere coming off.

The appearance of a child's arm covered with smalpox pustules was something that our
ancestors knew, but the arm had become arelic of history and an object of horror, diento us. That we
had never seen an arm likethisin our lives was an extraordinary thing, a gift, unasked for, unexpected,
and now unnoticed. A handful of doctors had given it to us, joined by thousands of village hedth
workers. They had forged themselvesinto an army of peace. With awegpon in their hands, aneedle
with two points, they had searched the corners of the earth for the virus, opening every door and lifting
every scrap of cloth. They would not rest, they would not stand aside, and they gave dl they had until
variolawas gone. No greater deed was ever donein medicine, and no better thing ever came from the
humean spirit.

Asl reflected on the death of variola, | thought also about our future. More and more people
arelivingin cities. Soon morethan haf of the people in the world will be city dwellers. According to
projections made by the United Nations, by the year 2015, the earth will likely contain twenty-six
extremdy big cities. Twenty-two of those citieswill bein developing nations. Perhapsfour of them will
beinindustria countries. New Y ork and Los Angeles will be medium-sized citiesthen. These big cities
will beintropical nations. Bombay will have twentysix million peopleliving init by 2015, Lagos
twenty-four million. The population of Cdiforniais currently thirty-five million. Taketwo thirds of the
peoplein Cdiforniaand cram them into one city, with poor sanitation and inadequate hedlth care and
ineffective government. Twenty-five million people living within acouple of hours of one another ... this
isalegp beyond any sort of crowding apoxvirus would have found in ancient Egypt. If thereisnot
enough vaccine to stop an outbresk of smalpox inagiant city, or if the virus cuts through the vaccine
because human beings have done something to its genes, then viruswill movefast. The cities of the
world are linked through aweb of airlineroutes. A virusthat appearsin Bangladesh will soon arrivein
Beverly Hills. An engineered virus could bring abit of invisble bad newsto every community on earth.

| opened the child's hand and spread the fingers out on my palm.

The child's palm was one entire pustule. The fingers had gone confluent, so that there was dmost
no skin left that was not pustulated. | could see the whorls of the fingerprints, the mounts of fate and the
future. Thelineof lifeand theline of love had been broken.

What was not present any longer in this hand was the suffering of the child who had enduredit. |
recalled when my son had been born, and how, minutes afterward, | had held histiny hand, impressed
with its perfection. | recaled the times when my children had been sick or had needed comforting, and |
had held their hands. | recalled the sense of time dipping by as| noted how their hands were growing,
gradudly filling more of my hand. They might one day hold my hand when thelife had left it.

Wewill never find an explanation for the suffering etched in that child's hand, or for the evils done
by people against other people, or for the love that drove the doctorsto bring smalpox to anend. Yet
after al they had done, we till held smalpox in our hands, with agrip of deeth that would never let it go.
All I knew was that the dream of tota eradication had failed. Thevirusslast strategy for surviva wasto
bewitch its host and become a source of power. We could eradicate smallpox from nature, but we could



not uproot the virus from the human heart.

Glossary

amplification. Multiplication of avirus. See replication.

anthrax. Bacillus anthracis, arod-shaped, spore-forming bacterium that grows profusdly in lymph and
blood. Name comes from the Greek word for black, after the blackening of the skin caused by an
anthrax infection of the skin.

anthrax spores. Tiny ovoid spores, one micron long, produced when anthrax bacteria cells encounter
adverse conditions and are unable to keep growing. About two hundred spores would span the
thickness of ahuman hair.

antiviral drug. A type of drug that opsor dowsavirusinfection. biological weapon or bioweapon.
Disease-causing pathogen dispersed into a human population as aweapon. Usualy prepared and
treated in specid waysin order to be dispersed inthe air.

Biosafety Level 4. Also BL-4 or Level 4. Highest level of biocontainment; requires the wearing of a
bioprotective space uit.

black pox. Seeflat hemorrhagic smallpox.

blue suit. A bioprotective full-body space suit, typicaly blue.

BWC. TheBiologica Weapons and Toxin Convention, an internationa treaty, sgned by more than one
hundred and forty nations, which forbids the devel opment, possession, and use of offensive biologica
wegpons. Signed by the United Statesin 1972.

CDC. Thefedera Centersfor Disease Control and Prevention, in Atlanta

chains of transmission. Chainsof infection, which typically branch through apopulation.

construct. A recombinant virus made in the laboratory.

cytokine. A sgnaing compound, released by cells, that circulatesin the blood and lymph and regulates
asyseminthebody. Many cytokines serve as Sgnasin theimmune system.

cytokine storm. Derangement and collgpse of the immune system and other systemsin the body.
DNA. Thelong, twisted, ladderlike molecule that contains the genetic code of an organism. The rungs
of the ladder, or nucleotide bases, are the | etters of the code.

dumbbell core. Dumbbell-shaped body in the center of apoxvirus particle, which containsthe viruss
DNA or genome. Also known as the dogbone of pox. Unique to poxviruses.

engineered virus. A recombinant virusor construct virusthat contains foreign genesin itsDNA or
RNA.

epidemiology. The science and art of tracing the origin and spread of diseasesin populations with the
god of controlling or stopping them.

flat hemorrhagic smallpox. Also known asblack pox. The most maignant form of smallpox disease,
characterized by hemorrhages and darkening (purpuric) skin. It isessentially one hundred percent fatal.
gene. A short stretch of DNA that contains the genetic code for asingle protein or arelated group of
proteinsin an organism.

genetic engineering. The scienceand art of inserting genesinto or removing them from the DNA of an
organism, changing the organism'sinherited characteristics as alife-form.

genome. Theentireamount of DNA inacell or virus particle, which contains the complete genetic code
of the organism. (Some viruses use RNA for their genomes. ) [arper strain. Hot strain of smalpox in
the smallpox repository at the CDC.

HMRU. TheHazardous Materids Response Unit of the FBI. A rapidresponse team for incidents of
chemica or biologicd terrorism; stationed at the FBI Academy in Quantico, Virginia

host. An organismthat aparasitelivesinsgde or on.

hot. Virulent; infective; lethd.

IL-4 gene. The genethat codes for interleukin-4, which isacommon cytokine that regulatesthe



immune sysem.

IL-4 smallpox. A geneticaly engineered smallpox not known to exis, though some expertsfear it might
eadly be created in alaboratory by the insertion of the human 1L -4 gene into natural smalpox virus.
Recent experiments suggest that IL-4 smallpox might evade the vaccine and be superlethd in humans.
See mousepox and IL-4 gene.

India-1 strain. A drain of smalpox, believed to be exceedingly virulent in humans, possibly vaccine
resistant, weaponized, and produced in tonnage quanties by the Soviet Union for loading into ICBMSs.
laminar-flow hood or smply hood. A laboratory cabinet with adiding glassfront, smilar in principleto
an exhaust hood over akitchen stove, used to protect samples from becoming contaminated and
researchers from becoming infected.

micron. One millionth of ameter. An anthrax sporeisone micronlong. Bioweapons particlesare
ideally oneto five micronsin size, o asto be inhaded deeply into the lungs.

mirrored smallpox. A doubled collection of smallpox, kept inidentica, or "mirror,” freezers designated
A and B. If onefreezer islogt, the smalpox collection remainsintact in the other freezer.

mousepox virus. Also caled ectromeia. A poxvirus of micethat isrelated to smalpox. 1L-4
mousepox isagenetically engineered mousepox that bresks through some vaccine-induced immunity in
sometypes of mice. SeellL-4 smallpox.

multiplier. An estimate of the number of secondary cases that will be caused by one infectious case.
Known technicaly as R-zero.

nanopowder slica. Extremdy fine particles of silicaglass, which can be mixed into abiologica wegpon
to make it better able to become easily arborne and thus more infective in the lungs.

parasite. Anorganism that livesinsde or on ahost organism and typically harmsthe host.

pipette. Handheld push-button device used for moving smal amounts of liquid.

plaque picking. Method of using a pipette to suck cellsinfected with avirus out of awell plate.
Techniquefor purifying astrain of engineered virus.

plasmid. A short piece of DNA, in the shape of aring, that multipliesinsde bacteriaasthey grow. A
plasmid can be engineered with foreign genes and then recombined with avirus to make an engineered
Virus,

poxvirus. A largefamily of viruses, found in mammals, reptiles, amphibians, birds, and insects. Poxvirus
particles are among the largest and most complex virus particlesin nature.

Rahimadrain. A srainof smalpox inthe repository at the CDC, taken from scabs of RahimaBanu, a
three-year-old girl in Bangladesh was the last person on earth to be naturally infected with variola mgor.
replication. Self-copying. See amplification.

ring vaccination. Prophylactic technique of vaccinating every susceptible person within aring around an
outbreak.

trans-speciesjump. The process whereby avirus changes types of hosts, moving from one speciesto
another.

USAMRIID. United States Army Medica Research Ingtitute of InfecDiseases, at Fort Detrick,
Maryland. Also known asthe Indtitute or Rid.

vaccine. A compound or virusthat, when introduced into the body, provokesimmunity to adisease.
vaccine breakthrough. A (typicaly lethal) infection that breaks through a person’s vaccine-induced
immunity.

vaccina. A poxvirus closdly rdated to smalpox. Itismuchlessvirulent than smalpox in humansandis
used asthe vaccinefor it.

variola. Scientific namefor smalpox virus, comesin two natura subs, variolamgor and variolaminor.
Vector. The State Research Center of Virology and Biotechnology, Novosibirsk, Siberia.

Viron Viruspaticle

virulence. Ability to cause disease; lethdity.

virus Thesmadlest form of life, aparasite that can replicate only inside cells, using the cdl's machinery.
Viruses are smdl particles made of proteins, with a core containing DNA or RNA.

virusweapon. A virusthat has been prepared for use as awegpon. be made through genetic



enginesring.

well plate A pladtic plate divided into cups or wells, where viruses are grown insgdeliving cdlls, essentia
tool for virus engineering.

World Health Organization (WHO). International body associated the United Nations;
headquartered in Geneva
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