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When a mushroom hunter Terri Clements found a unique mushroom near her home in
Arizona, she was not sure if it was a new species. So, she brought the mushroom to a
laboratory and asked the professional researchers to *process the DNA from it and study the
result. Later a scientist confirmed that it was a new species and her new mushroom species
was *described Morchella kaibabensis in a scientific paper.

Clements was a restaurant owner and a *real estate executive before. After she retired
in 2012, she became passionate about recording mushroom species by using traditional
taxonomy—the science of describing, naming, and *classifying life on earth. “I had no
scientific training, but now I spend hours and hours on it,” she says. “It's like a full-time job,

though I don't get a salary.”

Clements’ situation is not special. | @ | For the last 30 years or

so, these non-professionals have developed their own research skills, and now professional
scientists are gradually welcoming these volunteers.

A 2012 study shows that non-professional taxonomists recorded more than 60 percent of
the new species from 1998 to 2007. In the ocean, 40 percent of new *marine mollusks were
discovered by non-professionals. New Zealand researchers say that the field of taxonomy has
been getting stronger because of these non-professional scientists, even though *funding for
professional scientists has been decreasing. There are fewer students who want to be
taxonomists, but there are more and more non-professionals who are interested in this field,
because nowadays they can find information much more easily online.

In some fields, the work done by non-professional taxonomists are as accurate as
professional scientists. Philippe Bouchet is a *curator at the French National Museum of
Natural History and an expert on marine mollusks. He often asks a network of volunteers to
study material he collects from the ocean. One of the volunteers, Emilio Rolan, has described
more ocean species than anyone else so far. He discovered his first new species in 1980 while
he was working as a doctor for children. He named the *snail Conus josephinae after his wife.
Over the next ten years, he got interested in taxonomy and learned techniques to study the
species he found. He got a PhD in 1992, and after he retired in 1999, he published many
scientific papers with the help of professional scientists like Bouchet. In total, he has
described almost 1500 new species since 1980. He gets no salary for his work. His son says,

“He’s doing his work in his free time and for fun, not for money. He cannot just spend time



sitting and watching TV.”

Sometimes non-professional taxonomists need more technical skills or tools. Jim McClarin
often posts his discoveries to online groups of people who love *beetles. He was a New
Hampshire carpenter before, but now lives in *Ecuador to study and photograph beetles.
When he discovers a new beetle and cannot find out what it is, he emails photos to his
professional scientist friends. “I can tell if it's new to me, but I have to ask an expert whether
it’s really a new species. They often say that it is something they have never seen,” he says.
He has found a lot of new species so far.

Though there are many passionate non-professionals around the world, there are not so
many students who study taxonomy to be professional researchers. After going into the jungle
to find insects or searching for snails in a deep coral reef, they have to spend hours studying
them to find out if it is really new. Even if it is a new species, the discovery of a new type of

snail will not be so interesting to the world. @Traditional taxonomy [ other / may / so / like /

attractive / not / as / popular fields / look ] *genetic studies or *biodiversity.

However, as we can see from Clements’ experience in the field of mushroom taxonomy,
even non-professional scientists can use DNA research now. In fact, last year the North
American Mycoflora Project began to give funding to non-professional mushroom researchers
around the country for DNA research. Since scientists don’'t have time to do all that work,
the project wants non-professionals not only to collect and send out samples to professionals,
but also to learn how to study samples with DNA research and understand the results.

(3“Classifying the new species is important when ecosystems are quickly losing

biodiversity,” says Bill Sheehan, president of the project. “If a species doesn’t have a name, it
is impossible to protect it or to know that it is in danger. Biology starts with understanding
what a species is, and taxonomical studies often leads to important questions about how

*evolution works.”
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Question : What is Morchella kaibabensis?

Answer : It is a name ( ) to the mushroom species Terri Clements discovered.

] 2  Which is true about Terri Clements?

H O3~ N

She processes the DNA from the mushroom she found and studies the result.

She became passionate about mushroom species when she was a restaurant owner.
She had a scientific training in traditional taxonomy at university.

She spends a lot of time recording mushroom species even though she is not paid

for it.
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Many of them study rare species like mushrooms, insects and other small
creatures.

Therefore, there are not enough professional researchers who study them.

There are many others who are doing the same in each of their favorite areas.

Those species are less popular than birds, butterflies and flowers.

( ) = ( ) = ( ) = ( )

fil4 Why do New Zealand researchers say that the field of taxonomy has been getting

-

stronger?

Non-professionals supported professionals to record 60 percent of the new species
from 1998 to 2007.

40 percent of new marine mollusks were found by non-professionals in the oceans
around New Zealand.

The number of non-professionals who are interested in the field of taxonomy is
increasing.

Non-professionals can attend online taxonomy courses at universities around the

world.
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Emilio Rolan is one of the (A ) who help Philippe Bouchet. Emilio is sometimes
asked to study the creatures Phillipe ( B ) from the ocean. Emilio himself
describes new ocean species, too. His first ( C ) was in 1980. He found a new
species of snail and gave it the name of his ( D ). After that he studied ( E )
and techniques for studying new species. After he retired as a ( F ) in 1999, he
studied new ocean species more eagerly. (G ) scientists have helped him publish
many scientific papers. The ( H ) number of new species he has described is

about 1500. He does not get a salary for his work, because he is doing it just for fun.

7 total A curators Y7 non-professionals I wife % researcher
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16 Which is true about Jim McClarin?
He made popular online groups for people who want to know about beetles.
He is a professional taxonomist who studies and photographs beetles in Ecuador.

He lives in New Hampshire and often emails beetle photos to his scientist friends.

H O3~ N

He has professional scientist friends who answer his questions about new species.

] 7 Which is NOT true as a reason why there are fewer students who study taxonomy
to be professional researchers?
7 There are already many passionate professional researchers around the world.
A The discovery of a new small creature may not draw so much attention from the
world.
77 It takes a lot of time to check if the species they found is really new.

I They have to spend hours in jungles or deep coral reefs to find new species.

8 THEB@A MM o RE, BIEFEREWERED X 9 MO NSO D 5 57813
EMIMICAZ R v EwyEKRICRS LS. [ ] WodEd) 2k
NREEZ TR B,



M9 What does the North American Mycoflora Project want non-professionals to do?

7 The Project wants non-professionals to give funding to mushroom researchers
around the country.

A4 The Project wants non-professionals to study mushrooms with DNA research by
themselves.

7 The Project wants non-professionals to join their project to make DNA research
more popular.

I The Project wants non-professionals to increase the number of samples to send out

to professionals.
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DNA research saves new species around the world
Amateur scientists start a new wave of discovery

Unique mushrooms that bring you million dollars

H O3 N

Taxonomy : a popular choice for your new career
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In the late 1800s, a teacher named Wilhelm von Osten became famous when he showed
his horse’s excellent skill to people. M7 L N— - NV 2L LTHIONS ZFDHIZ, EEEARIC
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While the audience believed the performance, a smart researcher noticed the trick behind

this clever horse. He explained that Clever Hans watched reactions from both his owner and
his audience and knew when to stop stepping. He was a smart horse, but counting was never
really one of his skills.
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e sbHZT w3 L TE&7, For example, studies have shown that dogs can count the
number of treats, and can count up to four or five. Imagine that you put four treats in front
of a dog, and then you hide them behind a screen. @b LZDBRLOoDHD 1 D%l - THA)
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