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Canadian Dinosaur:
Paleontologists Find A New
Grim ‘Reaper’
By Nicholas St. Fleur

Alberta is a tyrannosaur graveyard. There rest great carnivores of

the Cretaceous, such as Albertosaurus, Gorgosaurus,

Daspletosaurus and, of course, Tyrannosaurus rex.

Now, paleontologists in the province have announced the

discovery of Canada’s oldest known tyrannosaur:

Thanatotheristes degrootorum, or “the Reaper of Death.”

With its razor-sharp teeth and formidable two-ton frame, the newly

discovered species terrorized the region some 79.5 million years

ago. Though smaller than T. rex, it still measured about 30 feet long

and about 8 feet tall. The new species was at least 2.5 million years

older than its closest relatives, which may provide insight into

when tyrannosaurs grew from small carnivores into the apex

predators that perished 66 million years ago.

“Prior to the discovery, we knew all the most famous tyrannosaurs

like T. rex, Albertosaurus, Gorgosaurus, were all coming from the

last 10 or so million years of the Cretaceous,” said François

Therrien, a paleontologist at the Royal Tyrrell Museum of

Palaeontology in Drumheller, Alberta, and an author on the paper.

“Now, with the new species we’ve actually pushed back the record
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of tyrannosaurs.”

The finding was published in January in the journal Cretaceous

Research, based on bones discovered by a pair of paleo-

enthusiasts.

In 2008, Sandra and John De Groot were walking in southern

Alberta along the shore where Oldman River meets the Bow River.

They spotted something in the ice.

“We looked down and I kind of said jokingly ‘Hey it looks like a

dinosaur jaw!’” Mr. De Groot said. As he bent over to grab it, his

heart started pounding. “We looked a little closer and it certainly

was.”

The couple, who own a farm in nearby Hays, had previously

collected ammonites and tiny bones while hiking through the

shortgrass prairie. But never before had they made such an

exciting discovery.

“It was just kind of this ‘Wow’ moment of ‘Holy cow! You actually

did find some teeth laying here on the ground,’” said Mrs. De

Groot. They recovered three large brown chunks of a dinosaur jaw.

Two years later, Donald Henderson, a paleontologist at the

museum, gave a talk at the school where Mrs. De Groot is a

substitute teacher.

“I said ‘Oh hey, we have a jaw at our house, you should come see

it,’” said Mrs. De Groot. “And he said ‘What?!’”

The De Groots donated the specimen to the museum and went

with a team of paleontologists to the riverbank and uncovered

https://www.sciencedirect.com/science/article/pii/S0195667119303611
http://www.tyrrellmuseum.com/research/donald_henderson.htm


more skull pieces. The scientists knew it was a tyrannosaur, but

not what kind.

For nearly a decade, the bones sat in a museum drawer until Jared

Voris, a graduate student at the University of Calgary, began

examining them. The long and deep snout was similar to

Daspletosaurus, another tyrannosaur group, suggesting the two

were closely related. He also noticed interesting vertical ridges

that lined the dinosaur’s upper jaw, in addition to a battle scar on

its face.

“The ridges were things that we had not seen before in another

tyrannosaur, especially not another tyrannosaur from Alberta,” he

said.

Mr. Voris also observed other features that set the tyrannosaur

apart from its relatives, such as its oval-shaped cheekbone and

aspects of its skull. Those differences, along with the tyrannosaur’s

old age, led the team to classify it as a new species, for which they

honored the De Groots, and also as a new genus, named basically

for the Grim Reaper. It is only a coincidence that it shares names

with Thanos and Groot of the Marvel Cinematic Universe.

Lindsay Zanno, a paleontologist from North Carolina State

University who was not involved in the study said the pronounced

ridges were “intriguing.”

“Despite its scrappy remains, it is an important new animal that

borders a vexing gap in the tyrannosaur fossil record,” Dr. Zanno

said.

But some paleontologists took issue with calling it a distinct genus.

http://geoscience.ucalgary.ca/geoscience_info/profiles/1-7198652
https://www.nytimes.com/2017/03/31/science/tyrannosaurs-face-dinosaur.html
https://naturalsciences.org/staff/lindsay-zanno


Thomas Carr, a paleontologist at Carthage College in Wisconsin,

agreed the specimen had enough unique features to call it a new

species, but he would have preferred “Daspletosaurus

degrootorum.”

“A new genus name strikes me as unnecessary given that the

fossils are nearly identical to its closest relative, Daspletosaurus,”

Dr. Carr said.

One of the paper’s co-authors, Darla Zelenitsky, a paleontologist at

the University of Calgary, defended the classification, saying the

ridges on the tyrannosaur’s upper jaws and its distinct cheekbones

warranted the new name.

“Because of all the differences we found, it is very difficult for us to

justify this animal as a species of Daspletosaurus,” she said. As the

team uncovers more specimens, she added, they will likely find

more differences between Thanatotheristes degrootorum and the

other tyrannosaurs.

Enough, perhaps, to forever etch the reaper’s name on its

tombstone.

https://nyti.ms/31MNk5i
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By Marion Renault

Just a few years ago, it seemed like the scarce yellow sally stonefly

had gone locally extinct.

In 1995, ecologists collected a single specimen of the aquatic insect

in the River Dee near the Wales-England boundary, the species’

only known refuge. For the next two decades, every survey there

failed to find another of the stonefly, which is only about a half an

inch long.

“There had been so much work done to refind this beast,” said

Craig Macadam, conservation director at the Invertebrate

Conservation Trust, more commonly known as Buglife, a charity in

Britain. “We were all beginning to give up hope.”

Small, isolated populations of stoneflies reside in pristine brooks,

where they are vulnerable to pollution and habitat fragmentation.

Scientists have described stoneflies as one of the most threatened

insect groups, one that has experienced high extinction rates in

recent decades.

Even among the numerous species of its family, the scarce yellow

sally stonefly (“scarce” is part of its name) is noted for its rarity,

said John Davy-Bowker, a freshwater biologist who has surveyed

the insect’s population since the 1990s. Without any new evidence

of its survival in the River Dee, the scarce yellow sally stonefly

would be declared locally extinct, Mr. Macadam said; it already

had vanished from an assortment of European countries.

“When you actually see the animal alive in front of you and then

the next year it’s gone, you feel like you’ve watched it disappear

from Earth,” Mr. Davy-Bowker said. “Nobody could find it, so that

https://cdn.naturalresources.wales/media/689743/nrw-evidence-report-no-326-a-survey-of-the-river-dee-for-the-scarce-yellow-sally-stonefly-i.pdf
https://www.delta-intkey.com/britin/images/ste0312.jpg
https://www.tandfonline.com/doi/abs/10.1080/00222930601051386


was it. It just disappeared.”

But Mr. Davy-Bowker wouldn’t quit. In March 2017, during the

season when the River Dee is at its coldest and deepest and

stonefly nymphs are large, he put on chest waders and went in.

The results of his search, and how they were then combined with a

powerful technology called environmental DNA sequencing,

created new hope for an insect that appeared to be gone forever.

The rediscovery of this stonefly also suggests how the technique

might contribute to efforts to save some of the world’s most

critically endangered organisms.

Genetic sleuthing

Environmental DNA, or eDNA, has changed the way

conservationists study the environment, improving their ability to

keep tabs on species too elusive or imperiled to monitor with

traditional methods.

“We know from ‘C.S.I.’ that we leave DNA everywhere,” said Sean

Rogers, a biologist at the University of Calgary who published a

review of eDNA technology in November. “With conservation it

became — instead of taking nets to try to capture fish or hoping to

catch something on a wildlife camera — let’s take forensics one

step further.”

Instead of digging, splashing and scraping to quantify a species’

survival, ecologists can now sample air, water, soil and even the

built environment — anywhere a living creature might scrawl its

genetic signature with secretions, skin or other scraps of DNA.

https://royalsocietypublishing.org/doi/10.1098/rspb.2019.1409


From there, researchers isolate any distinct DNA and compare it

with known genome sequences. An organism’s DNA can last from

a few hours (in the case of certain freshwater crustaceans) to

thousands of years (as seen in 13,000-year-old giant ground sloth

bone fragments or half-a-million-year-old permafrost-captured

horse bones).

This type of genetic sleuthing has helped researchers monitor

endangered species, such as Vietnamese crocodile lizards,

Australian sea lions, Swedish pool frogs and Canada lynxes. Last

fall, researchers even analyzed eDNA to rule out theories about

the mythical Loch Ness monster. (What they found was evidence

of lots of eels.)

Because eDNA techniques are less destructive and more efficient

than classic surveying methods, they have become popular for

examining elusive life-forms: emergent invasives, endangered

species or otherwise scarce and secretive creatures.

Take the Rio Grande siren, a cryptic and nocturnal salamander

that spends its days hiding in mud. In vain, scientists have baited

siren traps with bacon, shrimp and chicken liver, then waited

months to catch a single specimen, said Krista Ruppert, a biologist

at the University of Texas Rio Grande Valley.

“We don’t know much about them because they’re traditionally

difficult to study,” Ms. Ruppert said. Now, scientists only need to

analyze water samples for siren eDNA: “You don’t have to see it to

know it’s there.”

The same logic works for tiny invasive species, like nocturnal

bloody red shrimp in Lake Erie. Rather than casting thin mesh

https://www.nature.com/articles/s42003-017-0005-3
https://royalsocietypublishing.org/doi/10.1098/rspb.2018.0214
https://www.nature.com/articles/nature12323
https://onlinelibrary.wiley.com/doi/full/10.1002/aqc.3038?casa_token=MWbdKHu2COgAAAAA%3AMGdYANzdV9uSD0fUUso7Rwyrq67hgd4pb8mO5vbVlFz8RsiDI1EIF3PpM0Cr9-GGIEabmr1Gf3awdoI
https://onlinelibrary.wiley.com/doi/full/10.1002/ece3.3123
https://www.nature.com/articles/s41598-018-23740-5
https://www.sciencedirect.com/science/article/pii/S0006320718311807
https://www.otago.ac.nz/news/news/otago717609.html
https://news.psu.edu/story/594094/2019/10/22/research/behrend-students-discover-invasive-shrimp-species-lake-erie


nets at night and closely examining the contents under a

microscope, Penn State researchers last fall detected the species

from water samples.

The technology has also proven useful for conservationists

grappling with the paradox of extinction: How do you prove a

species is truly gone forever?

“When you find something, it’s really clear: Here it is. But when

something disappears, it just sort of peters out,” Mr. Davy-Bowker

said. “It’s really fuzzy.”

Unknown unknowns

Like any emerging technology, eDNA sampling has its limits.

A scientific expedition to study the depths of the Gulf of Mexico

last September highlighted one of the biggest roadblocks to using

eDNA methods: incomplete genetic reference databases.

“We end up with a whole lot of sequences,” said Santiago Herrera,

a molecular ecologist at Lehigh University who spent a week in

September collecting deep-sea eDNA. “But if we don’t recognize

them, it’s a lot of questions marks.”

In 2017, European researchers analyzed samples from 18 Finnish

stream sites and found that eDNA methods identified more than

twice the number of organisms than traditional surveys did. But

the team conceded that unreliable reference databases “must be

resolved before the full potential of DNA metabarcoding can be

unlocked.”

https://besjournals.onlinelibrary.wiley.com/doi/full/10.1111/2041-210X.12789


Longstanding scientific biases mean that the genomes of

uncharismatic creatures — such as barnacles, scorpions and

diatoms — are less likely to be sequenced and identifiable, even if

they are vulnerable to extinction. Biologists have described some

1.3 million invertebrates, but that figure only represents a slim

fraction of a category of life that includes worms, sponges, insects

and mollusks and accounts for about 95 percent of all animals.

“We are working to populate these databases, but we lose species

faster than we have the power to identify them,” said Melania

Cristescu, a biologist at McGill University in Montreal.

Scientists are also racing to understand how DNA degrades across

different temperatures, microbial communities and levels of

acidity and salinity.

“There’s a big leap between what we as scientists can do and how

that gets applied in the real world,” said Ivor Knight, a biologist at

Penn State who works on detecting bloody red shrimp. “There’s a

gap between the understanding of its potential and the

understanding of its limitations.”

And there are a number of limitations when it comes to analyzing

eDNA. The mere presence of a DNA scrap doesn’t reveal whether

it has been there for a day or a millennium, belonged to a horde or

an individual or was sloughed off a creature dead or alive.

Even highly trained scientists can accidentally contaminate

samples or mistake noisy data as meaningful (and vice versa).

When Dr. Rogers’ team was confounded by surprising results from

a stream near their campus, they realized they had probably had

detected DNA from the nearby Calgary Zoo.

https://www.nature.com/articles/s41467-018-07916-1
https://www.nature.com/articles/s41598-017-09084-6
http://cmsdocs.s3.amazonaws.com/summarystats/2014_3_Summary_Stats_Page_Documents/2014_3_RL_Stats_Table_1.pdf


“Sequencing technology, even though it’s been around for a long

time, isn’t perfect,” said Clare I.M. Adams, a biologist at the

University of Otago in New Zealand who uses eDNA to investigate

the blackfoot pāua sea snail there. “It takes a lot of

troubleshooting. And it takes a lot of time and effort to

troubleshoot.”

‘Never say die’

Still, ecologists around the world have flocked to the technology —

so much so that in 2019 the publishing company Wiley launched a

peer-reviewed journal dedicated solely to environmental DNA

studies.

“It’s growing really, really fast,” said Quentin Mauvisseau, a

biologist at the University of Derby in England. “We’ve had a

massive increase of people in the field.”

In 2017, after years of using eDNA to study octopuses and crayfish,

Mr. Mauvisseau turned his attention to the scarce yellow sally

stonefly. His search was made possible by Mr. Davy-Bowker’s dip

in the River Dee earlier that year. About 20 minutes into that day’s

expedition, Mr. Davy-Bowker captured a living scarce yellow sally

stonefly, upending 22 years of presumed local extinction.

“I couldn’t believe it. I was absolutely staggered, really,” he said. “I

can’t tell you what a thrill it was to find it again. Never say die.”

He collected additional stoneflies and reared the nymphs to adults,

so Mr. Mauvisseau could isolate and sequence the DNA sequence

of one of the specimens.

https://onlinelibrary.wiley.com/loi/26374943/year/2019


“We didn’t have any matches for it,” Mr. Mauvisseau said. So he

developed an eDNA test that allowed surveyors to return to the

River Dee in 2018 with a molecular looking glass.

Using traditional and eDNA sampling across 12 locations on the

River Dee, Mr. Davy-Bowker and his colleagues documented six

sites with traces of the scarce yellow sally stonefly, according to

findings published last fall. Mr. Davy-Bowker will return in March

to survey, and his group plans to eventually, collect, rear and

introduce more specimens to more sites in the future.

And if stonefly populations eventually show signs of diminishing

once more?

“If it disappears again, we’ve got a better chance of detecting it,”

Mr. Davy-Bowker said.

Mr. Macadam, of the Buglife conservation charity, said the species’

rediscovery has rekindled hope for other critically endangered

invertebrates that have gone missing.

“For me, it opened up the possibility that there is another species

that we’ve declared extinct, that is still holding on somewhere,” he

said.

https://nyti.ms/3c6CTOn
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