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Figure 1. IAA22 group picture with Dippy the Diplodocus, taken in front of the Carnegie Museum of Natural history, Pittsburgh, Pennsylvania (USA).

o less than 89 astacologists from 15
different countries all over the world
gathered in Pittsburgh, Pennsylvania (USA) for
the IAA’s 22nd International Symposium on
Freshwater Crayfish. The symposium was held
from July 9-13 2018, at the Carnegie Museum
of Natural History. While the museum is
famous for its dinosaur collection — including
the fossil remains of Diplodocus carnegii and
the first described specimen of Tyrannosaurus
rex — it also holds the impressive Invertebrate
Zoology collection, consisting of an estimated
12 million specimens. This makes it one of the
top five invertebrate collections in North
America. The museum’s crayfish collection has
a long history, starting in the early 1900’s after

Crayfish News Volume 40 Issue 3: Page 1

the arrival of Arnold Ortmann. All of this made
the Carnegie museum the perfect location for a
successful IAA meeting.
The day before the official start of the
symposium, meeting participants had the
opportunity to attend two full-day workshops
at the museum. The first workshop was given
by Dr. Zachary J. Loughman, who submerged
the participants in the fascinating world of
crayfish morphology and species identification
(figure 2). A second workshop was given by Dr.
Guenter A. Schuster, who passionately shared
his insights on crayfish photography (figure 3).
On Monday July 9th, the symposium officially
(Continued on page 4)

Tadashi Kawai, Ph.D.
IAA President (Japan)

I am honored to start writing my first
President’s Corner. So far Presidents
of the IAA have been selected from
European, North American and
Australian members. This is the first
time an Asian President has been
elected, being an important historic
landmark for the IAA as an
international academic society. I
therefore consider it my challenge to
improve exposure and increase
interest for the IAA in Asia.

As the new president, I would sincerely like to thank all the staff
and participants of the IAA22 International Symposium on
Freshwater Crayfish held from 9-13 July at the Carnegie
Museum of Natural History in Pittsburgh, Pennsylvania, USA.
The hard work of the organizing committee — James W.
Fetzner Jr. (Chair), Roger F. Thoma, and Zachary J. Loughman —
was very much appreciated. Our biannual meeting could never
have been such a success without them.
It is my privilege to welcome two new faces. At the IAA22 board
meeting the new position of “Social Media Coordinator” was
suggested. This position was assigned to Glon Mael (USA), who
has started his new task. Also, Juan Carlos Azofeifa Solano
(Costa Rica) has joined the board as representative of Latin
America.
This issue of Crayfish News contains numerous photos of
IAA22. I hope all participants had an unforgettable meeting. If

The International Association of Astacology (IAA), founded in Hintertal, Austria
in 1972, is dedicated to the study, conservation, and wise utilization of
freshwater crayfish. Any individual or institution interested in furthering the
study of astacology is eligible for membership. Service to members includes a
quarterly newsletter (Crayfish News), a membership directory, biennial
international symposia and publication of the journal Freshwater Crayfish.

Figure 1. Group photo of a small meeting of IAA members in Sapporo, Japan.
From left to right: Tadashi Kawai, Marina Paolucci (Italy), Hiroyuki Yamada
(Japan), Kosuke Ikeda (Japan).

you were not able to attend this wonderful event, I hope we
will meet at IAA23, which will take place in the Czech Republic
in 2020.
I already had two meetings as president of the IAA. The first
one was on August 24th. The Japanese IAA members Kousuke
Ikeda and Hiroaki Ishii had invited Marina Paolucci
(Department of Sciences and Technologies, University of
Sannio, Italy) to Sapporo, Japan. She gave a lecture entitled
“Conservation of the Endangered Freshwater Crayfish in Italy”
(Figure 1). The Japanese IAA members and Marina discussed
(Continued on page 3)
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Figure 2. The crayfish worm, Cirrodrilus ezoensis (Yamaguchi,
1934), Branchiobdellidan (Annelida: Clitellata) from Hokkaido, Japan. A branchiobdellid species mainly attached to
freshwater crayfishes in northern hemisphere.

Figure 3. Group photo of session of “Branchiobdellidan Biology” of IAA members in 14th International
Symposium on Aquatic Oligochaeta, in Hirosaki, Japan. From left to right: Jean-François Parpet
(France), Stuart Gelder (USA) and Tadashi Kawai .

the organization of a regional meeting in Hong Kong, China in
May 2019. More detailed information and a call for participants
will be available in the next issues of Crayfish News.
The second meeting was in Hirosaki, Aomori Prefecture, Japan,
at the 14th International Symposium on Aquatic Oligochaeta (914 September 2018). IAA members organized a session on
“Branchiobdellidan Biology” (see Figure 2: crayfish worm), in
which three oral presentations were given:

• Endemic branchiobdellidans (Annelida: Clitellata) on
commercial North American crayfish: Potential and actual
translocated associations, including the ectosymbiont’s
adoption of exotic host species. By, Stuart Gelder (USA);

• North American Branchiobdellida (Annelida: Clitellata) or
Crayfish Worms in France: the most diverse distribution of
these exotic ectosymbionts in Europe. By, Jean-François
Parpet (France);

• Desiccation tolerance of endemic branchiobdellidans on
Cambaroides japonicus in Hokkaido, Japan. By Kouske Ikeda
(Japan), Hironori Ishikawa (Japan) and Tadashi Kawai
(Japan).
After the session on crayfish worms, the attendees exchanged
ideas, talked about future collaboration and established new
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friendships (Figure 3).
I have many tasks during my two year tenure as president. My
most important goal is further development of the IAA. I believe
there are three ways to achieve this goal. The first way is to
increase memberships, the second way is to increase the
number of meeting participants and the third way is to increase
the number of submitted papers for our journal “Freshwater
Crayfish”. To achieve these three goals, I encourage that IAA
members run regional meetings or joint meetings with other
academic societies.
Anyone who has thoughts or ideas that can help me achieve
these goals, or that can help improve the IAA in other ways,
please do not hesitate to contact me or the other board
members. We are always open to your ideas. IAA is a
professional academic society for astacologists from all over the
world. I believe that each one of you has the right to contribute
to the improvement of our society and I insist we commit to our
responsibility to keep on improving this wonderful organization.

H

Tadashi Kawai
IAA President
kawai-tadashi@hro.or.jp

(Continued from page 1)

started. In the impressive setting of the Carnegie Music
Hall (figure 4), a total of 50 oral presentations and 29
poster presentations were given, treating subjects in
the fields of taxonomy, conservation, aquaculture,
ecology, physiology and genetics.
On Wednesday, the IAA22 delegates went on an all day
fieldtrip to Powdermill Nature Reserve — the Carnegie
Museum’s field station — and Ohiopyle State Park. This
excursion proved to be the ideal occasion for talking
science, socializing, barbecuing and, of course,
catching crayfish. A photo report on the field trip can
be found on pages 13-15.

Figure 2. Crayfish identification workshop. Left: Gabrielle Sisson holding an impressive
museum specimen of Euastacus armatus. Right: Roger Thoma identifying a crayfish.

After Thursday’s oral presentations a discussion was
organized, focusing on the pet trade as a vector for the
introduction of non-native species. Afterwards, a
limited group of delegates got the opportunity to visit
the Carnegie Museum of Natural History’s invertebrate
collection. In the evening, it was time for the banquet
dinner and the IAA awards ceremony. The names and a
group picture of the award winning delegates are
shown on page 7. The day was finished with the
student auction, raising a total of $956, which will be
completely used to support our Student Travel Award
program. During the symposium, IAA stickers were sold
by James Furse. This raised an additional $178 which
will also go towards the Student Travel fund.
The 22nd international IAA meeting came to an end
after the business meeting had taken place on Friday
morning. Some of the attendees stayed for a few more
days to go on the post conference trip. Pictures of this
two-day excursion to the Central Appalachian
Mountains of West Virginia can be found on pages 1621.

Figure 3. Guenter Schuster sharing his insights on photography and demonstrating his
Photoshop skills during the crayfish photography workshop.

IAA22 was without a doubt a successful and
memorable symposium, with interesting talks and wellorganized social events. A special word of thanks goes
to the organizers James W. Fetzner Jr., Roger F.
Thoma, and Zachary J. Loughman. As always, this
meeting was a great opportunity to meet old friends
and new colleagues. For those of you who weren’t able
to attend: we sure hope to see you at IAA23, which will
be held from June 29th - July 3rd 2020 in České
Budějovice, Czech Republic. H
Thomas Abeel
Crayfish News Editor
CrayfishNews@astacology.org
Figure 4. Oral presentation by David A. Strand in the Carnegie Music Hall.
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IAA22 Organizer Jim Fetzner
Interviewed by Japanese TV Program
The IAA started to get
more publicity from July
2018. I attended the 22nd
International Symposium
on Freshwater Crayfish
held from 9-13 July at the
Carnegie Museum of Natural History in Pittsburg,
Pennsylvania, USA, organized by James W. Fetzner
Jr. (Chair), Roger F. Thoma,
and Zachary J. Loughman. I
was quite surprised when I
received an international
phone call from Japan during the symposium. Director of the very famous Japanese
TV
program Figure 1. Dr. James W. Fetzner Jr. with his
son Jason at the banquet of IAA22.
“Tetsuwan-DASH” (ザ 鉄
腕 ダッシュ) asked me if I could introduce an appropriate American astacologist to be interviewed.
First of all, I should give you some background information about
the present situation of crayfish conservation in Japan. Alien freshwater crayfishes Pacifastacus leniusculus and Procambarus clarkii
from North America have been introduced into Japan and they
have a negative impact on native ecosystems. In particular, the
Japanese endemic species, Cambaroides japonicus, has suffered
serious problems due to crayfish plague, spread by alien crayfishes
(Kawai 2017a, b, Martín-Torrijos et al., 2018). Urgent conservational measures have to be taken for the native C. japonicus. Social
education and sensitization are of major importance for achieving
successful conservation. Japanese conservationists came up with a
good idea: they want to encourage the removal and consumption
of the two alien species and use the TV broadcast in their advantage to spread their message. This way, they hope to successfully conserve the native species. However, Japanese people do
not have the habit of eating crayfish, nor do they have recipes for
cooking them. The Japanese TV program Tetsuwan-DASH wants to
solve these conservational issues. In order to do so, they seek good
advice from American astacologists, since people in North America
do have the tradition of eating crayfish.
Tetsuwan-DASH has a long history of focusing on the conservation
of native aquatic ecosystems and removal of alien species. More
information on the TV program can be found on Wikipedia
(https://ja.wikipedia.org/wiki/ザ!鉄腕!DASH!!). As chair of the
IAA22 organizing committee, Jim Fetzner Jr. was interviewed by
phone two times during the symposium: on July 12 th 2018 (during
the IAA22 banquet) and early next morning on July 13 th. As partici-
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pant of IAA22 from Japan, I (Tadashi Kawai) helped translating the
international interview. In total, the interview lasted 47 minutes.
Here’s an excerpt of its main content:
Tetsuwan-DASH: Why do Americans eat crayfish?
Jim: Well, crayfish are large and very abundant in the southern
states of America, especially in Louisiana. The Cajun people that
live there have a long history of eating crayfish. When cooked, the
tail of the crayfish tastes very much like shrimp, which makes
them very popular in that region of America. People in northern
American states do not eat crayfish very much, probably because
the local species found there are not as large or as numerous, so
they are not commonly found in the markets.
Tetsuwan-DASH: Do Americans eat invasive crayfish?
Jim: I do not know of anyone that specifically eats invasive crayfish. The most common crayfish eaten are a few species that are
harvested from aquaculture ponds or the wild swamps of Louisiana. Many of the invasive species are small in comparison to the
Louisiana crayfish, so it is harder to get enough of them to make a
meal worth the effort.
Tetsuwan-DASH: How do you prepare crayfish to eat?
Jim: Crayfish are most often prepared by boiling them whole in
water along with a variety of species, including salt, cayenne pepper, and a few others. They are often boiled in big pots along with
corn on the cob, potatoes and spicy sausages. After boiling, they
are poured out on the table and then the tail is removed from the
shell and eaten.
Tetsuwan-DASH: Does the pet trade impose a threat to native crayfish?
Jim: The pet trade is a very difficult situation. While it encourages
interest and excitement in crayfish, the pet trade also moves species around to places where they do not naturally occur. Often
crayfish are released by pet owners into the wild. They think they
are being kind to their pets by releasing them, while in reality,
they are actually doing great harm to the environment and other
native species, without realizing it. It would be better to humanely
euthanize pet crayfish, or to give them away to someone that
wants them, rather than releasing them into the environment.

On September 9th 2018, the crayfish segment of the Tetsuwan
DASH broadcast was aired in Japan and an article on this topic was
published on their website: www.ntv.co.jp. The crayfish segment
was constructed with the help of Jim Fetzner. Japanese conservationists happily removed alien crayfish and cooked them as Japanese food! As you can see, the international advice from the IAA
has certainly contributed to crayfish conservation in Japan. H

Tadashi Kawai
Hokkaido, Japan
(Continued on page 6)
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What’s New in Crayfish News?

References

New Layout

KAWAI T (2017a). Observation on mandible and gill morphology
in Pacifastacus leniusculus and Cherax quadricarinatus with a
review of the introduction of alien crayfish into Japan. Freshwater Crayfish 23(1):29-39.

As you probably noticed, this issue of our newsletter has undergone a makeover. The previous format had remained unchanged for many years, and we figured it was time to freshen
things up a bit. Crayfish News has also acquired its very own
mascot! The new header image is a noble crayfish (Astacus astacus), photographed by Karolina Śliwińska. This crayfish was collected in an old water-filled gravel pit near Krasnoselsky village
(Grodno region, western Belarus) and its picture ended up being
the finishing touch of our renovated newsletter.

KAWAI T (2017b). A review of the spread of Procambarus clarkii
across Japan and its morphological observations. Freshwater
Crayfish 23(1):41-53.
MARTIN-TORRIJOS L, KAWAI T, MAKKONEN J, JUSSILA J, KOKKO
H AND DIEGUEZ-URIBEONDO, J (2018). Crayfish plague in Japan:
A real threat to the endemic Cambaroides japonicus. PLOS ONE,
doi.org/10.1371/journal.pone.0195353

Call for Material to be Shared via
the IAA’s Social Media Platforms
The IAA’s official Facebook and Twitter accounts reach several
hundred people each day, including members of the crayfish
community and the general public. Sharing material via these
platforms is a great way to increase outreach and awareness of
crayfishes and to promote your work. Examples of material that
can be shared include but are not limited to announcements
about new research papers, summaries of important issues pertaining to crayfishes, advertisements for graduate school positions, and requests for help acquiring specimens for research.
Popular articles from this past summer include a multi-part series on the conservation of the Murray River Crayfish (Euastacus
armatus) written by Dr. Nick Whiterod and a call for specimens
infected with porcelain disease written by Dr. Emily Imhoff.
Please send any material that you would like to be shared
through the IAA’s public social media platforms to Mael Glon
(glon.1@osu.edu). Also, if you do not already, please make sure
to like us on Facebook (facebook.com/crayfishorg) and to follow
us on Twitter (twitter.com/crayfishorg). H

Crayfish News for Everyone
From now on, the IAA newsletter will also be available to nonmembers. This means that everyone interested in crayfish can
now subscribe to Crayfish News for free! So, spread the word to
all your friends and colleagues. People interested in subscribing
can sign up through the IAA website. All previously published
issues of Crayfish News can also be found in the online archive.

E-mail Address
Would you like to submit an article to Crayfish News? Would
you like to promote your latest book or an upcoming conference? Or do you have the ultimate idea that would make Crayfish
News an even better newsletter? From now on, all your submissions, questions and suggestions can be sent to Crayfish News’
official e-mail address: CrayfishNews@astacology.org.

Social Media
Do you have a Tweet that requires just a few more characters to
truly tell your story? Or does your Facebook post deserve a full
article in Crayfish News? In the upcoming issues of Crayfish
News, we‘ll be offering you a selection of the most remarkable
social media items since the last issue. Feel free to send us links
to material that you’d like us to consider. Additionally, your
outstanding Tweets or Facebook posts may be picked up by our
social media coordinator and end up in the next issue of our
newsletter! H

Mael Glon
Social Media Coordinator
glon.1@osu.edu

Thomas Abeel
Crayfish News Editor
CrayfishNews@astacology.org

Figure 1. The new Crayfish News mascot: a
Noble crayfish (Astacus astacus), photographed by Karolina Śliwińska.
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New People on Board
First of all, huge thanks to Jim Fetzner for the fabulous IAA22 in
Pittsburgh, to Jim Stoeckel for taking care of our economy, and
Susie Adams for serving IAA so well for the last 8 years and hopefully continuing as a gentle but firm guiding hand when needed.
In connection to IAA22 there were quite a lot of changes in the
composition of the IAA Board, with some leaving and new people
coming on board. Congratulations IAA president Tadashi Kawai,
president elect Javier Dieguez Uribeondo and especially to Chris
Taylor who stepped up from board member and was elected new
secretary of the IAA. The venue for the next IAA23 in 2020 is South
Bohemia, Czech Republic and it will be hosted by Pavel Kozák.

now in place consists of Juan Carlos Azofeifa Solano (Costa Rica),
Jacob Westhoff (US), Chris Bovillain (US), Ivana Maguire (Croatia),
Pavel Kozák (Czech Republic), James Furse, (Australia), and Quinton
Burnham (Australia). Welcome and thank you for volunteering and
joining in, you the new members, and thanks for continuing another period Ivana and Pavel.
We can also welcome Mael Glon as the newly invented Social Media Coordinator and Thomas Abeel who will bring some relief to our
multitasking Jim Fetzner by taking over the editorship for our newsletter Crayfish News. H

Many thanks for great services, support and contributions to the
Board members that stepped down: Alastair Richardson, Stephanie
Parkyn, Antonio Garza de Yta, Jason Coughran, and Chris Taylor. Of
course you will continue to be part of the IAA core. The new Board

Lennart Edsman
Immediate past president

IAA22 Awards
The following awards were presented at the 22nd International Symposium on Freshwater Crayfish in Pittsburgh, Pennsylvania (USA):
- Distinguished Astacologist: Christopher Taylor
Note: Alastair Richardson was awarded the Distinguished Astacologist award at the last meeting in 2016 (IAA21, Madrid,
Spain), but received his award at IAA22 in Pittsburgh.
- Best Professional Oral Presentation: Susie Adams
- Best Professional Poster: Emily Imhoff
- Best Student Oral Presentation: Johannes Rusch

- Outstanding Student Presentation: Juan Carlos Azofeifa Solano,
Zanethia Barnett, Mael Glon, Emily Lette and Jörn Panteleit
- Best Student Poster: Zachariah Seaman
- Outstanding Student Poster: William Budnick, Emmy Delekta,
Brooke Grubb, Dan Meyer and Cheyenne Stratton
- Student Travel Award: Juan Carlos Azofeifa Solano, Emily Lette,
Joshua Mouser, Laura Martín-Torrijos, Filip Ložek and Karolina
Śliwińska

Figure 1. IAA22 award winning attendees. From left to right, back row: Christopher Taylor, Alastair Richardson, Emily Imhoff, William Budnick, Jörn Panteleit,
Emily Lette, Zanethia Barnett, Joshua Mouser, Emmy Delekta, Dan Meyer, Laura Martín-Torrijos, Susie Adams. Front row: Juan Carlos Azofeifa Solano, Filip
Ložek, Karolina Śliwińska, Mael Glon and Johannes Rusch. (Photo by David A. Strand)

Crayfish News Volume 40 Issue 3: Page 7

A Blue Color Morph of the Northern Clearwater Crayfish (Faxonius propinquus,
Girard) in Pennsylvania
In crayfish populations, occasional atypical
color “phases” or variants may appear
(e.g, Crocker and Barr, 1968; Churcholl,
2010; Flores, 2011; Glon, 2016;
McCormack and Kawai, 2016; Hartzell,
2017). The presence of occasional blue
color phase individuals is a widespread
phenomenon among many crayfish taxa
(Fitzpatrick, 1987; Churcholl, 2010).
However, the documentation of the
occurrence of blue phase crayfish
geographically and among species is of
interest to astacologists to expand our
understanding of this phenomenon. The
purpose of this note is to report the
finding of a blue individual of Faxonius
propinquus (Girard) in northwestern
Pennsylvania, USA. Typical coloration of
this species is described as olive gray to
brown (Ortmann, 1906; Crocker and Barr,
1968). On 20 August 2018, during survey
work for other aquatic species in
Conneaut
Creek,
Erie
County,
Pennsylvania, USA (specific location
withheld due to the presence of sensitive
taxa onsite), a small, male F. propinquus
displaying a blue color phase (Figure 1)
was incidentally collected, photographed,
and released. Although this find was
incidental
and
opportunistic,
approximately 200 other F. propinquus
observed during the survey displayed
typical coloration for this species,
suggesting the occurrence of this phase is

rare in this locality. H

body color of freshwater crayfish and
Sean M. Hartzell perfectly symmetrical bi-colored Cherax
albidus from Australia. Crayfish News
Natural Diversity Section
38(1):5–7.
Pennsylvania Fish and Boat Commission
seanhartzell77@gmail.com Ortmann AE (1906). The crawfishes of the
state of Pennsylvania. Memoirs of the
Carnegie Museum 2:343–524.
References
Churcholl C (2010). Rare orange color
morph
in
Stone
Crayfish
(Austropotamobius torrentium). Crayfish
News 32(4):10.
Crocker DW and Barr DW (1968).
Handbook of the crayfishes of Ontario.
University of Toronto Press. 158 pp.
Fitzpatrick Jr. JF (1987). Notes on the socalled “blue color phase” in North
American Cambarid crawfishes (Decapoda,
Astacoidea). Crustaceana 52(3):316319.
Flores J (2011). Rare blue and red crawfish
found in local waters. Crayfish News 33(3–
4):11.
Glon MG (2016). Don’t judge a crayfish by
its cover: color morphs may render crayfish
unidentifiable. Crayfish News 38(1):8–9.
Hartzell SM (2017). A bilaterally
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Appalachian Brook Crayfish (Cambarus
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from
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131(4):335–337.
McCormack R and Kawai T (2016). The

Figure 1: Blue color phase in a male Faxonius propinquus (Girard) .

Calling Time on the White-Clawed Crayfish?
An outbreak of crayfish plague has just
been notified in Northern Ireland. This
joins the five or more Irish outbreaks
already confirmed on the island, closing a
ring of disease around Ireland’s best
populations of White-clawed crayfish.

Moving clockwise round the island, crayfish
plague was reported from the Ulster
Blackwater (Bann System), Bruskey (Erne
system), Boyne, Barrow, Suir, and the Deel
and Lorrha tributaries (Shannon system),
mostly in 2018. Unsurprisingly, the Barrow

and Suir include Special Areas of
Conservation (SACs) of major importance
for conservation of this species (in
Northern Ireland, the only crayfish SAC has,
apparently, no crayfish in it).
(Continued on page 9)
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breeding has been licensed. No alien
crayfish have been detected so far, and
This matters, because White-clawed genetic studies show that the disease
crayfish are heading for extinction in its outbreaks are of different origins.
continental range and Britain. Ireland still The larger Irish rivers are linked by canals,
has good stocks, and was effectively so spread of disease and of alien species is
plague -free; it is also the only European easy. When river development is
country without established stocks of proposed, European Law requires
North American, plague-carrying crayfish. protective
measures
such
as
The situation was discussed at IAA Environmental
Impact
Studies
or
meetings in Landau and Olot, and a Appropriate Assessment of sites, but
strongly worded statement was produced according to Dr. Will O’Connor these are
recommending action, including captive often not followed, as at the new Canoe
breeding to safeguard endangered stocks. ‘Blueway’ on the lower Suir and the new
(Continued from page 8)

But do the authorities care? Despite
Ireland being the last stronghold of this
western European species, there have
been no updates on crayfish plague on
official websites since March. No captive

measures to ban movement of boats from
plague-affected waters were lifted on 1
March, in time for boating and angling.
There are regulations about importing
alien crayfish, but these can still be bought
on Irish websites and sometimes in
aquarium and fish shops.

It’s a hard call, but the authorities could
decide that survival of the White-clawed
crayfish and other listed aquatic species is
important, and implement existing
regulations. But they appear to be
prioritizing the sports tourist industry, and
just talking about habitat and species
rowing facility on the Lower Shannon. protection. H
There are recommendations about
precautions against transmitting disease,
Julian Reynolds
but these are generally not monitored or
julian.reynolds11@gmail.com
enforced.
Emergency
containment

Identification of Pathogens Causing Porcelain Disease in North American
Crayfish - Call For Samples
“Porcelain disease” refers to a white
opacity of the muscle tissue of a
crustacean, caused by infection with
microsporidian
parasites
such
as
Thelohania and Nosema spp.
The
parasites primarily infect muscle cells,
where they produce spores at the expense
of the host cell. The disease is usually slow
-progressing but believed to be fatal in all
cases. It may occur at higher rates in
waterways with poor water quality or
altered habitat and hydrology (Graham
and France 1985, McGriff and Modin
1983).
These pathogens are well studied in
European
and
Australian
crayfish
populations (Oidtmann et al 1996, Moodie
et al. 2013a. and b.), but have not been
studied closely in North America.
Anecdotal
evidence
and
personal
experience suggest that porcelain disease
occurs at a low rate in wild North
American crayfish populations. It has,
however, been confirmed in diverse
locations across the continent including
Ontario, Canada, and US states California,
Missouri, Ohio, and Washington. The
species of microsporidian(s) causing the
Crayfish News Volume 40 Issue 3: Page 9

Figure 1. Healthy crayfish (left) and crayfish with heavy microsporidian infection (right). Note opaque white
abdominal muscle of infected crayfish.

infections have not been confirmed and crayfish species in which they are
genetically.
found. Molecular techniques will be
I aim to acquire samples of infected undertaken to identify parasites present
crayfish from researchers across North to genus or species as possible. DNA is
America to identify the species of extracted from the muscle tissue of visibly
microsporidians causing disease on the -infected crayfish, and parasite DNA
continent, and document the localities

(Continued on page 10)

(Continued from page 9)

Figure 2. Agarose gel with PCR products indicating
presence of a Thelohania sp. microsporidian parasite in crayfish tissue samples. A: DNA ladder, B: and
F: chela muscle of infected crayfish, C: abdominal
muscle of infected crayfish, D: leg muscle of healthy
crayfish, E: negative control (water). Infected crayfish was a Cambarus robustus from eastern Ohio,
USA.

if possible, a photo of the underside of the
animal while alive is desired. A sampling kit
can be provided and cost of shipment can
be reimbursed if desired. Any entire
crayfish sent can be returned after the
sampling procedure if needed by the
collector, otherwise they will be added to
the Cincinnati Museum Center Zoology
Collection where they will be preserved in
perpetuity. For more information on
collecting or submitting samples, please
contact
Emily
Imhoff
at
eimhoff@cincymuseum.org
or
eimhoff@gmail.com. Many thanks to
those who have collected specimens
including Bob DiStefano, Tanya Kahn, and
Roger Thoma. H

present (ssu rRNA gene) is amplified using
microsporidian-specific primers. Parasite
DNA successfully amplified will be
sequenced and compared to available
microsporidian sequences in GenBank. If
a novel species is suspected based on
genetic findings, electron microscopy will
also be used to investigate morphology.
Do you collect crayfish in North America
and are you willing to send samples of any
visibly-infected crayfish you collect to our
lab for analysis? Sample collection can
easily be done in the field: freezing or
preserving in ethanol a chela, leg, or entire
crayfish. Data required include species of
crayfish and location and date of capture -

Farm endangered
crayfish!
Crayfish and crayfish parties is serious
business in Sweden. There are a multitude
of questions about how to start a crayfish
farm and loads of people contact us to get
advice. To somewhat satisfy the thirst for
knowledge we produced a manual called
“ABC of Crayfish farming” with the help of

Emily Imhoff
Cincinnati Museum Center,
1301 Western Avenue,
Cincinnati, Ohio, 45203, USA
eimhoff@cincymuseum.org
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Figure 1. Distributing crayfish farming manuals at a farmers fair.

Figure 2. The manual in analogue form.
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