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shot part of their routine vaccination sched-

ules for children, while massive catch-up 

campaigns were launched to protect entire 

populations that had never received the 

vaccine. A United Nations Children’s Emer-

gency Fund report last year estimated that 

the organization needed 42% more vaccine 

in the next 3 years than is available to it. A 

2013 report put global production in 2009 

at 75 million doses, up from 30 million in 

2000 but well short of the 105 million doses 

needed that year. The exact annual produc-

tion today is unknown, but it’s probably 

about 80 million doses, says Tom Monath, 

a virologist who has studied yellow fever 

for decades and currently works at New-

Link Genetics, a biotech company in Ames, 

Iowa. To make matters worse, the fac-

tory in Dakar is about to shut down for a 

5-month renovation.

Things may get better in the long run. 

Demand for the vaccine should decline in 

a few years, after countries wrap up their 

catch-up campaigns. The Pasteur Institute 

is building a new facility in Diamniadio, 

about 30 kilometers from Dakar, that could 

triple production by 2019, and Sanofi  Pas-

teur has built a new facility in France.

In the meantime, WHO has urged Angola 

to vaccinate only in areas where yellow fe-

ver is spreading. But infected travelers have 

already brought the disease from Angola to 

three other countries in Africa, including 

the Democratic Republic of the Congo; if 

the disease started circulating in its sprawl-

ing capital, Kinshasa, that could be cata-

strophic, Monath says.

“I think all the specialists in my fi eld agree 

that there is a real and present danger of 

having a major outbreak of yellow fever that 

is uncontrollable,” adds medical entomo-

logist Paul Reiter of the Pasteur Institute 

in Paris. “It’s a ticking time bomb.” One 

stopgap measure might be to lower the vac-

cine dose, Monath says; some studies have 

shown that just one-fi fth or one-tenth of the 

current dose could protect people.

Spread to Asia is the nightmare scenario 

for yellow fever experts. Angola is home to 

many Chinese workers, and in at least six 

cases they have already brought the virus to 

China. Five of these cases occurred in Bei-

jing, where A. aegypti does not occur, so the 

disease could not spread. But the mosquito 

is abundant in southern China and else-

where in Asia—and so are vulnerable peo-

ple. Oddly, however, yellow fever has never 

taken of  on that continent.

Scientists have come up with various the-

ories to explain that absense—but perhaps 

Asia has just been unbelievably lucky. “It 

didn’t happen before, but does that mean 

it is not going to happen now?” Perea asks. 

“Nobody knows.” j
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An unhappy peace dividend
With business booming, Colombia is planning to dredge a 
new shipping lane through surprisingly resilient coral reef

By Lizzie Wade

I
n 2014, Mateo López-Victoria was 

hunting for a degraded coral reef of  

the Colombian coast to test his idea 

that sponges would invade the strug-

gling habitat. The Varadero sector of 

Cartagena Bay seemed promising. For 

500 years, a canal has discharged waste-

water and sediments into that part of the 

bay. But when López-Victoria dived there, 

he encountered huge coral colonies. Col-

leagues have since tallied 30 coral species in 

the 1-square-kilometer reef, which has 80% 

coral cover, one of the highest proportions 

in Colombia. “It turned out to be much 

more interesting than what I went looking 

for,” López-Victoria says.

Now, having survived centuries of pollu-

tion, the reef faces a new threat: an end to 

Colombia’s decades-long guerrilla war.

The prospect of peace is bringing eco-

nomic development, and a new shipping 

lane is planned for Cartagena Bay. “They’re 

going to dredge right through [the reef],” 

says López-Victoria, a marine biologist at 

Pontifi cal Xavierian University, Cali, in 

Colombia. He and others worry that they 

might run out of time to unlock the secrets 

of Varadero’s resilience, which could help 

save embattled reefs around the world. 

The Varadero reef “should be declared 

a protected area immediately,” says Luis 

Solórzano, executive director of the Carib-

bean program at The Nature Conservancy 

(TNC) in Miami, Florida. So far, no action 

has been taken to protect it.

For more than 50 years, guerrilla warfare 

in Colombia retarded development—and 

inadvertently protected its biodiversity 

(Science, 2 August 2013, p. 450). Now, the 

government is on the verge of inking a 

peace deal with its main adversary, the 

Revolutionary Armed Forces of Colombia, 

or FARC. “I’m in favor of signing the peace 

deal so that our country can change,” says 

Valeria Pizarro, a marine biologist at the 

Ecomares Foundation, an environmental 

nonprofi t in Cali. “But peace is going to 

have strong environmental repercussions.”

Deforestation is the main threat to Co-

lombia’s terrestrial ecosystems, experts 

say. Mining contracts and the spread of 

agriculture into newly secure areas will af-

fect Colombia’s chunk of the Amazon rain-

forest and habitats cradled between the two 

chains of the Andes that run through the 

country. Runof  from development will af-

fect the country’s rivers and coastlines as 

well, marine scientists point out. So far, 

Starved of light, Varadero’s corals have adopted broad, f at shapes typically seen in deeper waters.
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By Zach Zorich

A
rchaeologists are getting their fi rst 

look at how a nearly year-long oc-

cupation by the group known as the 

Islamic State (IS) has af ected the 

World Heritage Site of Palmyra in 

Syria. Government forces retook the 

historic city late last month, and although 

satellite images and recent photos show 

substantial damage to the city’s ancient 

art and architecture—some of it deliber-

ate—researchers are encouraged that the 

destruction was not worse. “I’m cautiously 

optimistic,” says Michael Danti of the Amer-

ican Schools of Oriental Research (ASOR), 

a scholarly organization based in Boston, 

which this week released an assessment of 

the damage.

Of  cials are already discussing plans to 

restore damaged sites to their former glory. 

But some experts disagree about how res-

toration should proceed, whereas others 

worry that such talk is premature given 

that IS still poses a threat to the city and 

that there is no end in sight to the 5-year-

old Syrian confl ict. “Things in Palmyra went 

from frying pan to fi re, and now it’s back to 

frying pan,” Danti says.

Palmyra has long held a special place in 

Middle Eastern studies. The city, which sits 

in central Syria about 200 kilometers north-

east of Damascus, reached its cultural peak 

in the fi rst through third centuries C.E., 

when it was a Roman empire trading cen-

ter that attracted Greek, Persian, and Arab 

merchants. The cultural blending left a dis-

tinctive mark, including unique sculptures, 

tombs, and temples.

IS fi ghters destroyed many of these cul-

tural treasures after they captured Palmyra 

in May 2015, and researchers are beginning 

to tally the losses. Danti says the path of 

devastation documented by satellite im-

ages and local residents reveals the group’s 

priorities. First, IS fi ghters destroyed Tad-

mor prison, a 20th century structure where 

the Syrian regime jailed political prisoners, 

perhaps in a bid to curry favor with city 

residents. Then, the group’s focus became 

“cultural cleansing,” Danti says. It razed an-

cient sites that were holy to Islamic groups 

whose beliefs IS rejects, including the tomb 

of the Sufi  saint Shagaf as well as a number 

of Sufi  and Shia cemeteries and shrines. IS 

fi ghters then targeted prominent sites with 

less direct religious connections, includ-

ing a massive Roman triumphal arch and 

a famous statue of a lion in the Palmyra 

museum that had once adorned a temple 

of the Semitic goddess al-Lat. The battle to 

retake the city took an additional toll, with 
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Tallying the losses in Palmyra
After Islamic State retreats from city, talk of restoration

Pizarro says, “The government isn’t paying 

attention to the scientifi c community.”

With peace on the horizon, modernizing 

Cartagena’s port has become a high prior-

ity for Colombia’s government and business 

community. The port is jammed with ves-

sels thanks to rising international trade, 

and the recently expanded Panama Canal 

that will soon send supertankers its way. 

The new shipping lane, which would be 

18 meters deep, is meant to ease congestion 

by providing an alternate route into the bay.

Finding and studying resilient reefs is 

now in vogue among coral conservation-

ists. Some are investigating corals that 

have withstood the months-long bleaching 

event that has decimated reefs worldwide 

(Science, 1 April, p. 15). At TNC, Solórzano’s 

program grows resilient corals in nurseries 

and then transplants them to struggling 

reefs. Other scientists advocate breed-

ing corals like crops to maximize their 

chances of surviving in warmer and more 

polluted waters.

Varadero presents an opportunity to 

study how corals cope with pollution, ship 

traf  c, and sediments—woes threatening 

many other reefs worldwide. “All the solu-

tions to the environmental changes they’ve 

been through are in there, in the genomes 

of these organisms,” says Roberto Iglesias-

Prieto, a marine biologist at the National 

Autonomous University of Mexico, Quin-

tana Roo. For example, sediments in the 

wastewater fl owing into Cartagena Bay 

block much of the sunlight that would nor-

mally fi lter down to the reef. In response, 

López-Victoria says, the shallow water cor-

als have adopted broad, fl at shapes typically 

seen in much deeper waters. Iglesias-Prieto 

would like to study how Varadero corals 

and their microbial communities detect 

light levels and change shape accordingly.

With Colombia on the brink of change, 

“construction [of the shipping channel] is 

perhaps inevitable,” López-Victoria says. 

“But we can’t permit these projects to hap-

pen without keeping in mind their environ

mental cost.” He and his collaborators are 

seeking funding to bank samples from 

Varadero before the reef is gone. “It’s equiv-

alent to saving a great diversity of seeds 

from our crops,” he says, “so that on the day 

when they fail, we have some place to go to 

recover what we’ve lost.” j

“Peace is going to have 
strong environmental 
repercussions.”
Valeria Pizarro, Ecomares Foundation
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