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 News Archive

RWU Scientists, Alumni Publish Report Exposing

Impossible Test Results Claiming to Detect Fish

Caught by Cyanide Poisoning

PLOS ONE publishes whistleblower report that debunks a method credited as the

answer to a serious problem in the marine aquarium trade

The RWU researchers worked with clown�sh raised
inside the university's wet lab.

May 30, 2018 Jill Rodrigues '05

BRISTOL, R.I. – When a new test to detect whether tropical �sh in the marine aquarium trade had been collected by

cyanide �shing – which is highly destructive to reef �sh and reef habitats – was reported in 2012, it was hailed as a

vital tool for policing this critical problem by animal rights activists and conservation organizations. But a�er years of

diligently replicating the method and being unable to �nd evidence that the test works, two Roger Williams

University professors and two alumni arrived at the conclusion that what had been published were impossible

research results.

In fact, not only were the RWU researchers unable to validate the method developed by Ricardo Calado and Marcela

Vaz, they concluded that it’s not possible to detect thiocyanate (the metabolized byproduct of cyanide) in holding

water from exposed �sh at the levels claimed by the original researchers. What’s more, they say the thiocyanate levels

reported by Calado’s group would have resulted in a cyanide dose that would have been about 10 times greater than

the required dose to kill most animals on the planet.

Their report, “Can excreted thiocyanate be used to detect cyanide exposure in live reef �sh?” – co-authored by

biologist Andrew Rhyne, chemist Nancy Breen, and alumni Rebecca Metivier and Julie Lowenstein with assistance

from Lawrence Andrade of Rhode Island-based Dominion Diagnostics – was published May 30 in PLOS ONE, the

same peer-reviewed science journal that published Calado and Vaz’s work in 2012.

“We provided a mountain of evidence that this method doesn’t work,” said Rhyne, an aquarium trade expert who

pioneers tropical-�sh aquaculture-breeding programs inside RWU’s wet lab.



https://www.rwu.edu/news/news-archive
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0035355
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0196841
https://www.rwu.edu/node/170866
https://www.rwu.edu/
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The Center for Biological Diversity (CBD) and For the Fishes – two nonpro�t environmental organizations – published

a report claiming that 6 million tropical �sh imported into the U.S. each year were collected by cyanide �shing,

basing their claim on the refuted methodology of Calado’s group. In 2016, CBD, For the Fishes, the Humane Society

of the United States and the Humane Society International co-signed a petition to the U.S. government to cease

imports of aquarium �sh into the United States unless they tested cyanide-free using the newly reported �sh drug test.

The test using high-performance liquid chromatography (HPLC), however, had never been validated by the scienti�c

community. At �rst, the RWU research team approached their project hoping “to validate it so people would start

using the test,” Rhyne said.

But over a four-year period, sample a�er sample came up with nothing. The RWU researchers recreated the same

conditions and analytical method as Calado and Vaz, tried longer exposure times and di�erent saltwater solutions.

They ran control experiments by adding thiocyanate to seawater and were able to verify that the method should work

to detect the cyanide byproduct.

They eventually decided a more sophisticated testing method using liquid chromatography-mass spectrometry (LC-

MS) was necessary that would be able to detect even lower levels of thiocyanate, sending samples to independent

testing facility Dominion Diagnostics in North Kingstown, R.I. But a�er evaluating a large number of water samples

from �sh exposed to cyanide with the new technique, they never found even trace amounts of thiocyanate.

“That’s when we knew something was really wrong – it’s not our lab, it’s not our �sh, it's not the test,” Rhyne said.

Something was amiss between Calado and Vaz's results and what they were seeing in their results. Analyzing the

RWU researchers' samples with the LC-MS instrument “gave us certainty that thiocyanate wasn’t there.”

The real breakthrough, however, came more organically during Breen’s long, quiet drive to pick up her daughter

from Bucknell University in Lewisburg, Penn. They had just received the negative results from the diagnostics lab and

Breen said they were feeling frustrated and questioning their work.

“I started thinking, what if the �sh were hollow, you put them in the cyanide bath and they �lled up with the cyanide

solution – how much cyanide could they absorb and how much would be excreted as thiocyanate?” she said.

As her daughter �nished her biology exam, Breen sat in Bucknell’s student union and began running calculations on a

napkin. The answer shocked her. “It didn’t seem possible that they could absorb enough cyanide to excrete the

amount of thiocyanate they [Calado and Vaz] said they did. When I told Andy, he realized we had to think about the

dosage. And then we realized the amount of thiocyanate they said they detected corresponded to about 10 times

the lethal dose of cyanide.”

“The math wasn’t adding up," Rhyne said. "It’s just not possible these �sh could excrete the levels of thiocyanate

reported in that paper. If it was possible, their work would completely rearrange what we think about cyanide toxicity

– it would upend not only cyanide toxicology, but also �sh physiology. That’s how improbable their work is.”

Rebecca Metivier ’17 recalled how the team was surprised when each testing round turned up negative results. As a

member of the research team for three years, the marine biology and chemistry double-major spent many hours in

the wet lab, assisting the professors with exposing the �sh to cyanide, caring for the exposed �sh and collecting

water samples, which she analyzed using Calado and Vaz’s HPLC method in the chemistry lab at RWU.

“It was not what we were expecting. We were so surprised by the fact that we never found thiocyanate. All the

research and control experiments suggested we should be able to see it. We put in a lot of hours and never detected

it,” said Metivier, who turned her undergraduate research into her senior thesis. “As a researcher, it was kind of

frustrating not getting any results. But you have to keep reminding yourself that negative results are still results.”

While Rhyne and Breen could have published their paper elsewhere, they felt it was important to give the journal and

the authors of the original paper the opportunity to correct the record. Before accepting the new paper for

publication, PLOS ONE provided Calado and Vaz a chance to review and refute the RWU’s scientists’ research but

https://www.biologicaldiversity.org/species/fish/pdfs/Lacey_Act_Petition_Cyanide_Fishing_3-8-16.pdf
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their objections did not hold up against the new evidence.

For Metivier, the publication is exciting validation of her years of working on the research project.

“By working on this project as an undergraduate, I got a lot of exposure to research experience that many students

from other schools haven’t had,” said Metivier, now a Ph.D. student in Boston College’s chemical biology program.

“This is my �rst publication and hopefully there will be many more to come. It’s cool that I didn’t have to wait to be in

a grad program to do important research that can be published. Most people have to wait until their third year as a

Ph.D. student to get a publication, but I’m able to do that now.”

Why publish negative results, you might ask? Because cyanide poisoning is so destructive to �sh species and the

coral habitat, and still believed to be widespread as a capture method in the Philippines and Indonesia, Rhyne and

Breen felt it was critical to expose the implausible results in order to move the science toward �nding a solution for

detecting cyanide poisoning in �sh captured for the marine aquarium trade.
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