
S
eventy million years ago, they all 

came to drink in the rapidly drying 

river: long-necked sauropods, fierce 

theropods, crocodiles, lizards, and 

raven-sized birds. They never left. The 

giant and the tiny were entombed to-

gether in the riverbed, forming what is now 

a spectacular series of mass graves in north-

western Madagascar. Last week, researchers 

proposed a culprit behind this ancient mys-

tery: harmful algal blooms (HABs), in the 

very water that had lured the animals. 

The remains of such algal blooms “should 

be more common in the fos-

sil record,” says vertebrate 

paleontologist Nicholas Pyen-

son of the Smithsonian Institu-

tion in Washington, D.C., who 

was not part of  the study. But 

he cautions that they are tough 

to prove.

Bone beds always come with 

a mystery: Why did so many 

animals die at once? Floods 

and volcanoes are some-

times invoked, and for years researchers 

suspected that drought killed the animals 

whose fossils accumulated in the Mae-

varano Formation of Madagascar. Torrential 

rains punctuating periods of drought might 

have created turbulent rivers choked with 

sediment that buried skeletons intact. 

One chunk of this formation “is the most 

fossiliferous package of rock I’ve ever seen,” 

says Raymond Rogers, a geologist at Ma-

calester College in St. Paul, who has been 

studying the site for 2 decades. He and his 

colleagues have so far cataloged nearly 1200 

specimens from a single bed a third the size 

of a tennis court. 

Over time, the team grew skeptical of 

drought as the only explanation. Large and 

small animals nestle against each other, sug-

gesting that the bodies were buried where 

they died and that the killer struck all kinds 

of animals without discrimination. In ad-

dition, whatever killed these animals “was 

fast-acting,” Rogers says, “dropping birds 

in their tracks.” And it happened again and 

again, creating multiple layers of bone beds.

Last week, at the annual meeting of the 

Society of Vertebrate Paleontology here, 

Rogers noted the arched-back posture of 

the dead, which suggests neck convulsions; 

an unusual carbonate crust, similar to 

those left by algae in other sediments; and 

the sheer number of dead birds. Taken to-

gether, he says, these clues suggest that the 

killer was “almost certainly harmful algal 

blooms,” which can develop repeatedly in 

the same place in late summer. 

HABs have been implicated in mass 

deaths before. In 1878, a Nature paper noted 

a peculiar hyperextended neck posture—

similar to the postures of the Maevarano 

creatures—in dead livestock 

near a lake; testing confirmed 

that the animals had ingested 

toxic cyanobacteria. And in 

a 2014 paper in the Proceed-

ings of the Royal Society B, 

Pyenson and others suggested 

that toxic algae periodically 

killed hundreds of whales and 

other marine animals off the 

coast of what is now Chile, 

starting 11 million years ago.

Algae even might be implicated at 

Germany’s famous Messel Pit, says paleon-

tologist Wighart von Koenigswald of the 

University of Bonn in Germany, who was not 

involved in the new study. That series of Eo-

cene mass graves is full of birds and bats, he 

notes, making one explanation—sudden car-

bon dioxide  degassing from an ancient lake—

unlikely. Moreover, the beds include turtles 

caught in the act of copulation as well as 

pregnant mares, suggesting that the deaths 

happened during mating season across dif-

ferent years. years. Toxic algae are “the most 

plausible explanation,” Von Koenigswald says.

In Madagascar and elsewhere the smok-

ing gun—direct evidence of algae—is still 

missing, Rogers acknowledges. He plans 

to hunt for chemical traces or biomarkers 

of algae in the rocks and fossils. If such 

evidence is found in Madagascar, says 

Smithsonian vertebrate paleontologist Kay 

Behrensmeyer, this “very provocative” idea 

might help explain other fossil troves. “It 

opens up a possibility that we probably have 

not been considering seriously enough.” j
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E
ver since a pioneering underground 

laboratory in India closed 25 years 

ago, physicists here have lacked a sub-

terranean lair where they could search 

for elusive particles from the cos-

mos. Now, their long wait is over: On 

2 September, India will inaugurate Jaduguda 

Underground Science Laboratory, situated 

550 meters below the surface in an operat-

ing uranium mine.

The lab’s primary aim will be to join the 

hunt for dark matter, the mysterious stuff 

whose gravity holds galaxies together. “It is 

a good time for India to apply her best and 

brightest to this universal mystery,” says Nigel 

Lockyer, director of Fermi National Accelera-

tor Laboratory in Batavia, Illinois. Elsewhere 

the dark matter quest has driven physicists 

to build ever-deeper labs—Sudbury Neutrino 

Observatory in Canada, 2.1 kilometers below 

the surface, is now the deepest—with ever-

more-elaborate measures to shield detectors 

from other particles.

Indian physicists had hoped to com-

pete with the ambitious foreign labs. For 

15 years, they have strived to break ground 

on the $230 million India-based Neutrino 

Observatory in the southern part of the 

country. That project is in limbo, having 

failed twice to win environmental approval; 

now physicists see Jaduguda as a lifeline.

With a $32,000 investment, the Saha In-

stitute of Nuclear Physics in Kolkata refur-

bished a 37-square-meter cavern used for 

storage at the Jaduguda uranium mining 

complex, 260 kilometers west of Kolkata. 

Work is about to get underway to character-

ize the background radiation and log cos-

mic particles. (The lab is thought to be in a 

low-radiation area of the mine.)

After preliminary measurements are 

completed, the physicists plan to install a 

low-temperature cesium iodide detector to 

search for dark matter. The odds of scooping 

deeper labs such as Sudbury are small. But 

the new lab’s significance to Indian physics 

is huge, says Saha neutrino physicist Naba 

Mondal: “Jaduguda came as a savior.” j

Pallava Bagla is a journalist in New Delhi.
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The killer “was 
fast-acting ... 

dropping birds 
in their tracks.”

Raymond Rogers, 

Macalester College

Toxic algae may be culprit in 
mysterious dinosaur deaths
Harmful blooms may explain 70-million-year-old deathbed 
of birds and dinosaurs

By Carolyn Gramling, in Calgary, Canada 
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