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Figure 1. Ombrastacoides denisoni, a critically endangered species: over 40% of its range was burned this summer. 

Fire is a natural factor in the ecology of 
Tasmania, but as the climate changes the biota 
may find it harder to adapt. The 2018-2019 
summer was the second hottest recorded in 
Tasmania and even in the first week of March 
(after the start of the Austral autumn) we have 
seen record-breaking daily maximum 
temperatures. Perhaps the most worrying 
phenomenon, back in January, was the passage 
of a band of dry lightning storms that produced 
several hundred strikes to ground across the 
island without any significant rainfall. Dry 
lightning has been very rare in Tasmania up 

until now. The lightning strikes started over 50 
fires, many in very remote areas. Despite efforts 
by the fire and national parks services to 
quench the fires at their start, several major 
blazes developed. At the time of writing (March 
4th, 2019) the Tasmanian Fire Service website 
recorded 28 fires still burning, four of which 
were still at “Advice” level, i.e. still uncontrolled 
and with the potential to spread and threaten 
property. 

Three of the major fires burned in the 
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This issue edited by Thomas Abeel, Managing Editor 

E-mail: CrayfishNews@astacology.org 

Dear IAA members 

I would like to wish you all a belated 
Happy New Year! 2019 is a gap year 
between the important events IAA22 
in Pittsburgh (USA) in 2018 and IAA23 
in Vodňany ( Czech Republic) in 2020. 
Therefore, I was a bit concerned about 
the renewal of IAA memberships in 
2019 at first. However, it seems there 
is no reason to worry. Immediate past 
president Lennart Edsman organizes a 
European regional IAA meeting this 
year, which will be a major opportunity 
to renew IAA memberships among 

European members. Also, Czech IAA members Dr. Antonín 
Kouba and Dr. Jiri Patoka, and Oceanian member Dr. Jason 
Coughran will attend the international meeting of The 
Crustacean Society in Hong Kong in May as invited speakers. 
This is a good chance to recruit new members for IAA.  In 
particular, Antonín will promote the IAA23 symposium during 
the crayfish session of the meeting. For those of you who did 
not renew their memberships yet, I encourage you to renew 
your IAA membership today!  

Managing editor of our journal Freshwater Crayfish Dr. Jim 
Fetzner Jr., brought some important news for the IAA.  On 
March 29th he sent us an update on the status of Freshwater 
Crayfish, related to the inclusion in the Web of Science and 
obtaining an impact factor for our publication. In summary, this 
is the current state of affairs: For the last 4 years Jim has been 
submitting volumes of Freshwater Crayfish to Clarivate Analytics 
for them to review for possible inclusion in their various online 

products and to obtain an impact factor. He was informed that 
the Editorial Team would schedule an evaluation of Freshwater 
Crayfish for inclusion in the “Web of Science (WoS) Core 
Collection” sometime in the next few months.  In order for a 
journal to receive an impact factor, it has to be included in this 
WoS Core Collection.  On January 9th of this year Jim received a 
message, stating that Freshwater Crayfish  was under 
consideration for WoS coverage.  

While we appear to have crossed the first big hurdle on our way 
to an impact factor for Freshwater Crayfish, it looks like we will 
have another 2-year wait until we can be evaluated for inclusion 
in the broader Clarivate products and potentially receive an 
actual impact factor. They will be watching the journal closely 
during that timeframe to see if we can increase the number of 
papers published each year, as well as the citation rate of the 
papers. So, these next two years will be very important. We 
need to get the number of new submissions up drastically over 
this timeframe, hopefully above their 20 paper per year level.  
We need quality papers that will help with our citation impact. 
Over the long-term everyone will benefit if we ultimately end up 
with the impact factor we have been seeking for so long.  

During the next two years IAA has to put emphasis on the 
further development of our journal Freshwater Crayfish,  so that 
it may eventually get an impact factor. This would encourage 
the submission of high quality papers and strengthen the IAA as 
an academic society. This is the time to  submit your papers to 
Freshwater Crayfish!  

In order to achieve our goal, i.e. our journal to get an impact 
factor, I would also like to encourage the recruitment of new 

(Continued on page 3) 

Tadashi Kawai, Ph.D. 
IAA President (Japan) 
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IAA members from Latin America and Africa. The European, 
North American and Oceanian region have a great tradition of 
astacology and have high numbers of IAA members. Also Asian 
memberships have increased during the last decade. Freshwater 
crayfish are distributed also in the African and Latin American 
region. I see that many potential IAA members have worked in 
both of these regions. In order to receive the impact factor for 
Freshwater Crayfish, we should  encourage scientists in these 
two regions to submit quality papers. In this issue of Crayfish 

News, newly joined member from South America Dr. Felipe 
Ribeiro contributed an article on members of the Parastacidae 
family in Brazil. He has plans to organize a scientific symposium 
on crayfish in Brazil in 2020. Also, African members will submit 
news from Madagascar. With the addition of Latin American and 
African members, the IAA memberships cover the worldwide 
native distribution ranges of freshwater crayfish.  

  

Tadashi Kawai  
Hokkaido, Japan 

(Continued from page 2) 

A regional European IAA meeting will take place, August 27-30 

2019, within the walls of medieval town Visby on Gotland, the 

largest island in the Baltic Sea. Apart from usual crayfish topics 

like crayfish plague, conservation, genetics, physiology, 

management and invasives, there will be a special theme with 

aquaculture in general and crayfish culture in particular. 

Subjects like epigenetics and risk analyses will most likely also be 

touched upon.  

The meeting will start on August 27 with a day dealing with local 

and regional crayfish and aquaculture questions (in Swedish). In 

the evening there is a welcome reception for everyone, local 

regional and international alike. Then follow two days of plenary 

talks, contributed talks, posters and workshops. The last day, 

August 30, will be devoted to an excursion on Gotland visiting 

sites for noble crayfish farming, for extermination of the invasive 

signal crayfish and for restoration of noble crayfish populations. 

The day will end with a tour of the research station Ar on the 

northern part of Gotland where we will also have the 

conference banquet in the form of a traditional Swedish crayfish 

party. The meeting is organised by Swedish University of 

Agricultural Sciences, Blue Centre Gotland, Eastern Finland 

University, and Gotland County Administrative Board. Every 

crayscientist, crayexpert, crayenthusiast or any other type of a 

crayperson - meaning, farmer, manager, scientist or interested - 

is warmly invited to take part.  

Registration and information on abstract submission and 

accommodation will soon be available  on the webpage below:  

www.campusgotland.uu.se/samverkan/bcg/kraftkonferens 

Lennart Edsman 

Sweden 

Crayfish Meeting Gotland 2019 

http://tcs2019.net/programme/symposium-and-workshops/
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southwestern part of the island, while the fourth was in the 
southern part of the Central Plateau at altitudes between 700 
and 1000 m above sea level and outside the range of burrowing 
crayfish. At the time of writing they had altogether burned over 
1860 km2

, almost 3% of Tasmania’s land area. The southwest 
fires were all in the range and habitat of a number of burrowing 
crayfish. Two other smaller fires (Lynch Hill: 91 km2; Brittons 
Swamp: 24 km2) occurred within the ranges of other burrowing 
crayfish in the west and northwest. I thought it might be 
interesting to record which crayfish species are likely to have 
been within the burned areas and consider the impact on their 
populations. 

The Tasmanian Fire Service constantly monitors and maps the 
fire boundaries, so I overlaid them on distributional data for the 
crayfish, sourced from the Tasmanian Natural Values Atlas, plus 
some more recent records of my own. I used the fire boundaries 
polygons to clip minimum convex polygons drawn around the 
point data for each species. I modified the minimum convex 
polygons in some cases where the absence of crayfish was 
almost certain, e.g. beyond coastlines, or above certain altitudes, 

based on field observations. I omitted crayfish confined to Type 1 
burrows (i.e. in permanent surface water, Horwitz & Richardson 
1986), on the grounds that the fire would have had minimal 
direct impact on them. In practice these were the three 
Astacopsis species. 

Table 1 lists the crayfish species found within the fire 
boundaries, the percentage of their range affected by the fires, 
and the burrow types they inhabit. Most of the 13 species found 
in the fire areas were from the genera Ombrastacoides (5) and 
Engaeus (5), followed by Spinastacoides spp. (3). The affected 
areas of the Engaeus species were all under 10% of their total 
range, apart perhaps from E. disjuncticus, but its range is disjunct 
and poorly known. The species with the greatest proportion of 
their range affected were O. decemdentatus (49%) and O. 
denisoni (46%); the latter is particularly significant, given its small 
overall range (33 km2). O. denisoni is listed as Critically 
Endangered in the IUCN Red List and is recognized as a “priority 
species” in forestry planning in Tasmania. 

The wet heaths and heathy sedgelands that are the typical 
habitats of most Ombrastacoides and Spinastacoides species are 

(Continued from page 1) 

(Continued on page 5) 

Figure 2. Tasmania, showing the major fires of the 2018-9 summer and polygons representing the distributions of burrowing crayfish. 
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FIRE 
FIRE 
AREA 
(KM2) 

SPECIES AFFECTED 
TOTAL 
RANGE 
(KM2) 

IMPACTED 
RANGE 
(KM2) 

% RANGE 
IMPACTED 

BURROW 
TYPE 

RIVEAUX ROAD  + SATELLITES 650+ Ombrastacoides denisoni 33 15 45.5 2 

  Ombrastacoides huonensis 1883 198 10.5 2 

  Spinastacoides inermis 2762 275 10.0 1a,1b,2 

  Spinastacoides insignis 2987 44 1.5 2 

  Spinastacoides catinipalmus 5490 11 0.2 1a,1b,2 

GELL RIVER 363 Ombrastacoides decemdentatus 321 156 48.6 2 

  Spinastacoides catinipalmus 5490 221 4.0 1a,1b,2 

MOORES VALLEY 334 Ombrastacoides brevirostris 2766 216 7.8 2 

  Spinastacoides insignis 2987 107 3.6 2 

  Spinastacoides catinipalmus 5490 226 4.1 1a,1b,2 

LYNCH HILL 91 Engaeus disjuncticus 245 31 12.7 2,3 

  Engaeus fossor 8894 26 0.3 2 

  Engaeus cisternarius 14260 93 0.7 3 

  Ombrastacoides leptomerus 8023 28 0.3 1b,2 

BRITTONS SWAMP 24 Engaeus fossor 8894 25 0.3 2 

  Engaeus lengana 2797 25 0.9 1a,1b 

  Engaeus cunicularius 8409 25 0.3 1b,2 

Table 1. Five major fires in Tasmania in the summer of 2018-2019, and their impact on burrowing crayfish. Burrow types after Horwitz & Richardson 1986: 
1a: entirely in standing water; 1b: in standing water, but with one or more entrances on land; 2:  on land, extending down to the water table; 3: on land 
perched above the water table. 

fire-prone and fire-adapted, with a natural fire frequency that 
may be as short as 20 years. Within four weeks of these fires, 
tussocks of button grass (Gymnoschoenus sphaerocephalus) 
were showing 3-4 cm of fresh growth beneath the burnt ends of 
their leaves. Similarly, the eucalyptus trees in the area regrow 
readily from epicormic shoots beneath the bark of their trunks, 
or from lignotubers below ground, within a few weeks of a 
moderate fire. Where the fires have been very intense and trees 
have been killed, regeneration starts quickly as seeds are 
dropped from the existing trees into the ash bed produced by 
the fire.  

More permanent damage is done when fires spread into the 
alpine vegetation, as can happen when conditions have been dry 
before the fire. Tasmania’s alpine vegetation is ancient, and not 
fire-adapted. Cushion plants (tight, hard aggregations of several 
small plants into “bolsters” that may be meters across) and 
native conifers such as pencil pines (Arthrotaxis cupressoides) 
are easily killed by fire and take hundreds of years to recover. 
The current fires spread into the alpine zone on the Central 
Plateau and in the Denison Range in the southwest. The latter 
area supports some crayfish, but none are confined to the alpine 
zone. 

Given that fire is naturally-occurring in their habitats we would 

not expect these fires to have any severe effect on the 
burrowing crayfish. Since the peat soils in which they burrow are 
normally saturated with water, they have a huge thermal mass 
and the relatively rapid passage of a fire hardly heats the soil at 
all below a depth of a few centimeters (personal observation). 
Their food source (largely roots and the decaying leaves of the 
sedges) is only temporarily affected. I was able to collect O. 
huonensis from a site burned by the Riveaux Road fire about four 
weeks after, the burrows all had free water at the bottom and 
there were some signs of digging activity since the fire. 

If the next fires in these areas were 20 years away there would 
be nothing to worry about. However, repeated fires can reduce 
the depth of the peat, or even start peat fires (which are difficult 
to extinguish) if the peat is dry before the fire. Where the peat 
cover is shallow on hillsides this can severely reduce, or 
eliminate, the crayfish, as has happened due to frequent fires lit 
by fishermen in past years on slopes immediately inland from 
the west coast. 

A further threat to these crayfish is the predicted long-term 
increase in temperature and decrease in rainfall. We think that 
they can survive short periods (2-3 weeks?) without free water in 
their burrows by remaining inactive in the saturated atmosphere 
at the bottom of the burrow, but we do not know exactly how 
long they can survive that way. Climatic predictions for the 

(Continued from page 4) 
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southwest of Tasmania (Grose et al. 2012) suggest increased 
summer temperatures and decreased rainfall, but some 
increase in winter rainfall. It remains to be seen whether the 
small increase in winter rainfall will compensate for increased 
loss in summer and autumn, but it seems likely that the ranges 
of species to the east will contract. Ombrastacoides denisoni, 
which has a very small range in the east, may be particularly 
vulnerable, and although not affected by the current fires, O. 
dissitus has the most easterly distribution of any 
Ombrastacoides species and is also restricted to quite a small 
range (ca. 23 km2). 

If dry lightning storms of the kind we saw in January become the 
new normal, increasing the frequency of fires, and if the 
landscape of western Tasmania becomes chronically drier, our 
endemic “rain crayfish” are likely to experience contraction in 
their ranges, particularly those species at the eastern edge of 
the overall range. 

 

Alastair Richardson 
University of Tasmania 

alastair.richardson@utas.edu.au 
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What is the largest crayfish among a sample population that you 
have encountered in the field? While collecting Rusty Crayfish 
(Faxonius rusticus, Girard) as part of a recent study, I collected a 
Form I male measuring 57.5 mm in carapace length (CL) within a 
small stream (Sechler Run) near Danville, Montour County, 
Pennsylvania, USA. The body size of the crayfish was a notable 
outlier in my dataset: mean CL of Rusty Crayfish (N = 63) 
collected at this site was 32.2 mm (± 8.0 mm). The largest 
reported maximum size I can find for Rusty Crayfish is 50 mm 
carapace length (reviewed in Jezerinac et al. 1995), based on 
the literature I have on hand. Is the crayfish I found a new size 
record for this species? I certainly wouldn’t be so bold as to say 
so. Considering the rather large volume of studies focused on 
this species, perhaps a larger size record has been documented 
which I have overlooked. However, this specimen still appears to 
be an exceptional size record for this species. The specimen was 
preserved along with the others collected at this site, but has 
since been destructively sampled as part of a separate study. In 
hindsight, I wish I would have kept this one! 

 

Sean M. Hartzell 
Dept. of Biological and Allied Health Sciences  

Bloomsburg University of Pennsylvania 
seanhartzell77@gmail.com 
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Figure 3. Unburnt and burnt buttongrass heathland near Mt Anne, in the range of Ombrastacoides huonensis and Spinastacoides inermis. 

A Very Large Rusty Crayfish 
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Parastacid crayfishes are distributed 
along the Southern hemisphere, except in 
continental Africa and Antarctica. In 
South America, there are three genera 
and 19 species. The richest genus is 
Parastacus with 14 species distributed in 
Brazil, Uruguay, Argentina and Chile. In 
the Brazilian freshwaters, crayfishes occur 
only in the southernmost portion of the 
country, the states of Santa Catarina and 

Rio Grande do Sul. They can be found in 
streams, lakes, burrows, caves and 
swamp forests of the biomes Atlantic 
Forest and Pampa.  

The studies on freshwater crayfish in 
Brazil began with Professor Ludwig 
Buckup from Universidade Federal do Rio 
Grande do Sul (UFRGS). He published a 
taxonomic review of the genus 

Parastacus in 1980, with the description 
of a new species, Parastacus laevigatus 
from the northern portion of the state of 
Santa Catarina. He also published several 
works on the biology of burrowing 
species of Parastacus, covering mainly 
reproductive and behavioral aspects. He 
gets retired in 1990, but keeps 
participating in numerous research and 
extension activities inside and outside the 
University for a few more years. 

Studies on freshwater crayfish in Brazil 
resurrected with the initiative of 
Professor Dr. Paula Araujo from UFRGS 
developing of the project “Limnetic 
ecosystems and conservation of the 
freshwater crayfish of the genus 
Parastacus (Crustacea, Decapoda, 
Parastacidae) in southern Brazil”. She 
gave the opportunity for PhD students to 
develop research on systematics and 
conservation of the Brazilian crayfish. As 
my supervisor, Professor Paula Araujo 
encouraged and supported me to enter 
inside the world of crustacean taxonomy. 
Other research lines coordinated by 
Professor Paula Araujo were the 
distribution modeling of South American 
crayfish, developed by Dr. Kelly M. Gomes 
in her phd thesis, and biology, genetics 
and management of invasion of the red 
swamp crayfish Procambarus clarkii in 
Brazil, developed by Dr. Tainã Loureiro in 
her phd thesis. 

The goals of my thesis were to review the 
taxonomy of Parastacus and to 
investigate the monophyly and 
phylogenetic relationships within South 
American crayfish genera. For this 
purpose, I visited several collections and 
museums around the world (Brazil, 
Argentina, Uruguay, Chile, United States 
of America, Germany, Netherlands, 
England, and France). This taxonomic 
review included about 360 lots and 
almost 900 specimens of crayfishes. The 

(Continued on page 8) 

Systematics and Conservation of  

Freshwater Crayfish in Brazil 

Figure 1.  Parastacus caeruleodactylus 

Figure 2.  Parastacus tuerkayi 
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conduction of this work provided the 
discovery of more than 30 new species of 
Parastacus after a gap of more than 35 
years since the description of P. laevigaus 
Buckup & Rossi, 1980. Five new species 
were already described and published: P. 
fluviatilis Ribeiro & Buckup in Ribeiro et 
al. (2016), P. caeruleodactylus Ribeiro & 
Araujo in Ribeiro et al. (2016), P. tuerkayi 
Ribeiro, Huber & Araujo in Ribeiro et al. 
(2017), P. buckupi Huber, Ribeiro & 
Araujo, 2018 and P. pilicarpus Huber, 
Ribeiro & Araujo, 2018.  The remaining 
new species are being described now 
during my post doctorate using 
integrative taxonomy throughout 
morphological, molecular and ecological 
tools besides the analysis of the 
conservation status.  

Genetic analyses are very important in 
the recognizing of cryptic species. 
Phylogenetic reconstructions based on 
mitochondrial and nuclear markers 
indicated the existence of multiple 
lineages in P. brasiliensis, of which only 
one can be considered as P. brasiliensis 
sensu stricto. In addition, seven other 
lineages were identified, one of which 
was the subspecies Parastacus 
brasiliensis promatensis Fontoura & 
Conter, 2008, which was elevated to 
species level. Our findings lead us to 
encourage the establishment of 
preservation areas for isolated 
populations, preserving the newly 
recognized distinct gene pools in order to 
maintain overall genetic diversity. 

Evidently, our research gets improved 

with good partnerships. In this way, we 
established partnerships with Dr. 
Christoph Schubart from Universität 
Regensburg (Regensburg, Germany), Dr. 
Catherine Souty-Grosset from Université 
de Poitiers (Poitiers, France), Dr. Augusto 
Ferrari from Universidade Federal de Rio 
Grande (FURG) (Rio Grande, Brazil), Dr. 
Ana Verdi from Universidad de la 
Republica (Montevideu, Uruguay) and Dr. 
Keith Crandall from George Washington 
University (Washington D.C., U.S.A.). 

Future directions of the astacological 
research in Brazil includes a 
biogeographic analysis of the genus 
Parastacus based on a new phylogenetic 
proposal, a comparative analysis of the 
morphology of the gastric mill ossicles of 
Parastacus, and the identification of 

other cryptic species through integrative 
taxonomy, besides the description of 
several new species that are being found 
almost every fieldwork. 

 

Felipe B. Ribeiro 
Post doctorate researcher  

Universidade Federal do Rio Grande do Sul 
Zoology Department 

Brazil 
fbribeiro.bio@gmail.com 

Reference 
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(Continued from page 7) 

Figure 3. Huge chimney of Parastacus sp. Figure 4.  In the field 

Where do Branchiobdellidans (Crayfish Worms) go in the Winter? 

This is a simple, but vital question in understanding how bran-
chiobdellidan populations survive from year to year in northern 
areas with periods of subzero temperatures in winter. The pre-
sent study is part of a broader, ongoing investigation by Tadashi 
Kawai into the population ecology of the endangered, endemic 
Japanese crayfish, Cambaroides japonicus (De Haan, 1841).  

Branchiobdellidans, or crayfish worms, are ectosymbionts that 
live primarily on freshwater crayfish in three separate regions 
within the Holarctic realm: East Asia, Euro-Mediterranean and 
North America (Gelder, 1996; Gelder and Williams, 2015). In 

each region they enjoy mild or warm, ice-free winters in the 
south (South China, Mediterranean and Central America) to 
winters with frozen water bodies lasting months in the north 
(Southeastern Russia, Scandinavia and Prairie Provinces of Cana-
da). Efforts to determine how and where branchiobdellidans 
spend and survive the winter in these northern areas have been 
largely unsuccessful. The primary reason being, that known 
branchiobdellidan sites usually become inaccessible for col-
lecting crayfish during these frigid periods (Ohtaka and Gelder, 
2015: 70). Crayfish, and presumably their ectosymbionts spend 

(Continued on page 9) 
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the winter in one of two habitats, either in water or in burrows. 
While burrows offer protection, they need to extend below the 
frost line which is regularly 1 to 2 m deep, or have part of the 
burrow connected to underground water system, otherwise it 
can be safely assumed the branchiobdellidans would freeze and 
die. Kolesnikova (2008) collected Astacus leptodactylus Escholtz, 
1823, carrying Branchiobdella kozarovi Subchev, 1978 from an 
ice-covered lake in the Ukraine, while Dr. Bronwyn W. Williams 
(pers. comm.) has obtained branchiobdellidans on crayfish from 
flowing streams in the USA where the water temperatures 
neared 0 °C. In contrast, DeWitt et al. (2012) reported that A. 
leptodactylus collected from the Aras Reservoir in Iran did not 
carry their usual B. kozarovi during the winter when the water 
temperature fell below 5 °C. The latter appears to be the usual 
situation during winter. It is believed Japanese crayfish hide in 
burrows or under large boulders over the winter where the wa-
ter does not freeze (Kawai, unpublished observation). 

A total of 11 species of Cirrodrilus have been collected from C. 
japonicus, according to Ohtaka and Gelder (2000). The host’s 
range is restricted to northern Honshu and Hokkaido Islands in 
Japan. As all of these species, crayfish and branchiobdellidans, 
have been designated as endangered by the Environmental 
Agency of the Government of Japan (www.env.go.jp/press/files/
jp/20556.pdf), it is vital to know all aspects of their life cycle and 
interactions so that the most efficient conservation programs 
can be developed and managed. When endangered C. japonicus 
are collected, as much information as possible is recorded in 
addition to that of the current project so as to maximize the 
knowledge obtained from these threatened populations. Alt-
hough this project focused on branchiobdellidan survival during 
the winter, information on the hosts was recorded, the use of 
radio telemetry tracking was refined, and body tissues were pre-
served for ongoing population genetic studies (see end note). 

Specimens of C. japonicus carrying branchiobdellidans Cirrodrilus 
sp. were collected from streams around Shihoro, Tokachi Region 

(Continued from page 8) 

(Continued on page 10) 

Figure 1. Shihoro, Tokachi Region. Natural habitat of the endangered, endemic Japanese freshwater crayfish Cambaroides japonicus in late winter (Photo by 
M. Yamada, taken on March 15th,  2017).  

http://www.env.go.jp/press/files/jp/20556.pdf
http://www.env.go.jp/press/files/jp/20556.pdf
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and the western foot of Mount Oribeyama, Hokkaido, Japan, on  
10th August 2016, by Tadashi Kawai. Selected crayfish at all three 
locations were fitted with a radio telemetry tracking system in 
preparation for winter collections. A pre-winter sampling of C. 
japonicus on 17th December 2016 at all three sites confirmed the 
telemetry system could locate the crayfish in their stream habi-
tat where the water temperature was 5.4 °C. None were found 
in burrows.  

The sites around Shihoro, were visited twice in the winter and a 
total of six C. japonicus were collected. In February the streams 
had a 20 cm thick covering of ice which was broken using a ham-
mer and the ice fragments removed for access to the water, but 
by March, a little open water had appeared (Figure 1). Using the 
telemetry trackers, crayfish were found under a large boulder 
(0.5 m wide) where they had been found during the preliminary 
survey. After capture, crayfish were transported alive to the la-
boratory where a standard protocol was followed: their sex and 
size (post-orbital carapace length) were recorded, then they 
were submerged separately into 70% ethanol solution in a screw
-top container and gently shaken. Detached worms and any re-
maining on the exposed surface were removed, placed into 
specimen tubes with 70% ethanol for either subsequent molecu-
lar analyses or morphological observations. The examination was 
completed by exposing the branchial chambers and any branchi-
obdellidans found there were transferred to separate specimen 
tubes. 

On 17th February 2017, the water temperature was 0.4 °C and 
three crayfish were captured: a male (POCL 26.4 mm) and two 
same-sized females (POCL 24.1 mm), while on the 15th March 
2017 (Figure 1), with a water temperature of 2.2 °C, another 
three were collected: a male (POCL 19.6 mm) and two females 
(POCL 17.7 mm and 20.0 mm) - the latter being ovigerous. Un-
fortunately none of the crayfish were carrying worms or co-
coons. The question for astacologists and branchiobdellidanolo-
gists alike remains, where do the crayfish worms go in the win-
ter?  

The authors sincerely thank Mr. Masayoshi Yamada of Zukosha 
Co. Ltd. who kindly provided the crayfish for the present study, 
and Professor Akifumi Ohtaka of Hirosaki University for sugges-
tions on how best to search for branchiobdellidans in the winter. 
 

Note: 

In previous capture and release field studies of endangered Japa-
nese crayfish populations (Tadashi Kawai), specimens were sexed 
and morphometric details recorded, and then branchiobdellidans 
were removed before returning the host to the water. Detach-
ment of branchiobdellidans from the crayfish’s exposed surface 
was achieved by placing the host briefly in a formalin solution. 
The strong body movements reacting to the formalin solution 
rapidly freed most worms from the exoskeleton. Although the 
formalin solution was very dilute, a small amount was introduced 

into the stream on releasing the live crayfish - this is now environ-
mentally unacceptable. The formalin solution has now been re-
placed with a 25% ethanol solution. This is just as effective in 
detaching branchiobdellidans, but has less detrimental effect on 
the crayfish and none on the water quality when the crayfish are 
released. The detached worms are now quickly transferred into 
specimen tubes containing 70% ethanol for storage and trans-
portation. There are two additional advantages to this ethanol 
protocol: 1. the dehydration process for slide mounting is shorter, 
as specimens no longer require a long washing time to remove 
the formalin and the sequence starts at the 70% ethanol stage, 
and 2. specimens are available for gene sequencing.   

 
 
 

Tadashi Kawai 
Hokkaido, Japan 

kawai-tadashi@hro.or.jp 

 
Stuart R. Gelder 

Maine, USA 
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In December last year I had the pleasure of visiting New Zealand 

to look at a freshwater crayfish farming operation run by IAA 

member John Hollows.  For those of you new to IAA: John Hol-

lows farms freshwater crayfish in many hundreds of earthen 

ponds in production forests that are not linked to each other or 

waterways.  The ponds rely on rainwater, springs and seeps for 

water and receive no feeding or aeration. While there is no re-

ported crayfish plague in New Zealand, John’s work highlighted 

that they have created a farming model that has little concern 

with disease or predator infiltration which may have implications 

for the long-term survival of native crayfish species in Europe. 

II examined hundreds of specimens and found that crayfish 

health was excellent without even appendage damage, which is 

the first sign of aggression at high density.  These animals were 

clearly at high density and yet they had enough refuges, plus 

good water quality and so the high populations were not causing 

issues. The pond design ensures that refuges are created within 

the pond infrastructure. By giving the ponds enough time to 

establish, they are already a fully functioning biotope, with a 

natural filtration system in place, before the crayfish are added.  

We have adopted a stocking strategy to ensure that the females 

and youngsters have enough room to grow and rear their young 

without larger males dominating them and supressing their 

growth.  These are similar findings to those I have found through 

my ex-situ research studies in the UK, working with native white-

clawed crayfish Austropotamobius pallipes. It is encouraging and 

reassuring to find that, even in different freshwater crayfish spe-

cies, the basic characteristics and behaviour patterns can be 

similar.  It was fantastic to see how a commercial forestry com-

pany can work in synergy with a conservation programme and 

see how mutually beneficial the two things can be. These ponds 

are not only a fantastic sustainable source of crayfish but also 

provide a very vital service to protect against forest fires and 

produce an income by harvesting the crayfish for the food mar-

ket.  We probably would never harvest our UK native crayfish 

species for the food market, but we could hopefully adopt the 

same approach and create similar ponds throughout our wood-

lands. We have an ark-site programme for crayfish in the UK, 

where we move threatened wild crayfish populations to safe 

sites and produce captive-bred animals for arks. However, we 

normally select suitable river catchments or larger still-water 

sites to utilise.  If a pond on this NZ scale could also work in the 

UK, it could provide many more opportunities for ark-site crea-

tion on our island!  

It was great to see that there was also a strong communication/

outreach element to John’s programme and how successful his (Continued on page 12) 

Figure 2. Aisling and John collecting samples for genetic analysis. 

Update from the IAA Deep South 

Figure 1. Jen Nightingale and John Hollows sampling crayfish in a New Zea-

land forest 
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company has been in raising the profile of crayfish and their work in New 

Zealand.  John has publicised his aquaculture methods throughout New 

Zealand and has an active programme teaching New Zealanders about 

crayfish conservation.  In the UK, an important part of our crayfish conser-

vation programme is education and it is very encouraging to see how much 

importance is also put on this element in New Zealand.   

I was so motivated by my visit that, within a month of returning home, we 

have dug a pond replicating the ‘Hollows method’, within a woodland area 

of our zoo.  We will watch and monitor it closely for the next 20 months, 

with a view to stocking it with crayfish in late 2020.  It was an absolute 

privilege to see John’s work, assist him with an exciting genetic study look-

ing at the consequences of ‘genetic rescue’ translocations that aim to in-

crease genetic diversity in small, inbred founder populations (led by PhD 

candidate Aisling Rayne from the University of Canterbury). This data will 

inform guidelines around how freshwater crayfish are farmed to enhance 

resilience and commercial productivity in our aquaculture ponds. Aisling’s 

research has further conservation and recreational harvest implications for 

declining New Zealand freshwater crayfish (Paranephrops zealandicus and 

P. planifrons) populations which may also benefit from genetic rescue. 

I was very encouraged by what I saw working so well and have brought 

home with me a new energy and determination to adopt part of the Hol-

lows methodology to roll out in the UK.   

Jen Nightingale  

(Continued from page 11) 

Figure 4. Students from Bluff School (mainland New Zealand’s 

most Southern school) during a freshwater crayfish conserva-

tion/education day run by John. 

Figure 3. John Hollows in his natural habitat! Figure 5.  Picture of Holly in a test pond to see if the New Zealand model could work for 

conservation in Britain. 



Crayfish News  Volume 41 Issue 1: Page 13 

ABINAWANTO A AND HAMIDAH H (2018). Identification of genetic 
diversity freshwater crayfish (Cherax spp.) in Baliem River - 
Pike village (Jayawijaya District) based on DNA barcoding 
analysis. AIP Conference Proceedings. doi: 
10.1063/1.5064145.  

ALBERTSON LK AND DANIELS MD (2018). Crayfish ecosystem 
engineering effects on riverbed disturbance and topography 
are mediated by size and behavior. Freshwater Science 37
(4):836-844. doi: 10.1086/700884. 

ANDRIANTSOA R, TÖNGES S, PANTELEIT J, THEISSINGER K, CARNEIRO VC, RASAMY J 
AND LYKO F (2019). Ecological plasticity and commercial impact 
of invasive marbled crayfish populations in Madagascar. 
BMC Ecology 19(1). doi: 10.1186/s12898-019-0224-1. 

BAHADIR KOCA S AND ARGUN UZUNMEHMETOGLU E (2019). Interactions of 
season, sex and size on nutrient composition of freshwater 
crayfish (Astacus leptodactylus Eschscholtz, 1823) from Lake 
Eğirdir. Food Science and Technology 38:44-49. doi: 
10.1590/1678-457x.15817. 

COLLINS KS, HENDRIKS ALH AND GAZLEY MF (2019). Fossil Koura 
(Paranephrops planifrons White 1842) (Crustacea: Decapoda: 
Parastacidae) from the Nukumaruan marginal-marine 
Hautotara Formation, southeastern Wairarapa. New Zealand 
Journal of Geology and Geophysics 62(1):143-146. doi: 
10.1080/00288306.2018.1527374. 

CREED RP AND BROWN BL (2018). Multiple mechanisms can stabilize a 
freshwater mutualism. Freshwater Science 37(4):760-768. doi: 
10.1086/700560.  

DOHERTY-BONE TM, DUNN AM, JACKSON FL AND BROWN LE (2019). Multi-
faceted impacts of native and invasive alien decapod species 
on freshwater biodiversity and ecosystem functioning. 
Freshwater Biology 64(3):461-473. doi: 10.1111/fwb.13234. 

EGLY RM, ANNIS GM, LINDSAY CHADDERTON W, PETERS JA AND LARSON ER 
(2019). Predicting the potential distribution of the non-
native Red Swamp Crayfish Procambarus clarkii in the 
Laurentian Great Lakes. Journal of Great Lakes Research 45
(1):150-159. doi: 10.1016/j.jglr.2018.11.007.  

GLON MG, THOMA RF, DALY M AND FREUDENSTEIN JV (2019). 
Lacunicambarus chimera: A new species of burrowing 
crayfish (Decapoda: Cambaridae) from Illinois, Indiana, 
Kentucky, and Tennessee. Zootaxa 4544(4):451-478. doi: 
10.11646/zootaxa.4544.4.1.  

GRACZYK R, CHACHAJ B, STANEK M, DĄBROWSKI J AND GACKOWSKI G (2019). 
Fertility of Spiny-Cheek Crayfish (Orconectes limosus Raf.) 
from the Vistula Lagoon. Bulletin of Environmental 
Contamination and Toxicology. doi: 10.1007/s00128-019-
02543-y. 

GUARESCHI S AND WOOD PJ (2019). Taxonomic changes and non-
native species: An overview of constraints and new 
challenges for macroinvertebrate-based indices calculation 
in river ecosystems. Science of the Total Environment 660:40
-46. doi: 10.1016/j.scitotenv.2019.01.008. 

HOSSAIN MA, LAHOZ-MONFORT JJ, BURGMAN MA, BOHM M, KUJALA H AND 
BLAND LM (2019). Assessing the vulnerability of freshwater 
crayfish to climate change. Diversity and Distributions 24
(12):1830-1843. doi: 10.1111/ddi.12831. 

HOSSAIN MS, KUBEC J, KOUBA A, KOZÁK P AND BUŘIČ M (2019). Still waters 
run deep: marbled crayfish dominates over red swamp 
crayfish in agonistic interactions. Aquatic Ecology 53(1):97-
107. doi: 10.1007/s10452-019-09675-7. 

JIN S, JACQUIN L, XIONG M, LI R, LEK S, LI W AND ZHANG T (2019). 
Reproductive pattern and population dynamics of 
commercial red swamp crayfish (Procambarus clarkii) from 
China: Implications for sustainable aquaculture management. 
PeerJ 2019(1). doi: 10.7717/peerj.6214. 

KORKUT GG, NOONIN C AND SODERHALL K (2018). The effect of 
temperature on white spot disease progression in a 
crustacean, Pacifastacus leniusculus. Developmental and 
Comparative Immunology 89:7-13. doi: 10.1016/
j.dci.2018.07.026. 

KUBEC J, HOSSAIN MD, GRABICOVÁ K, RANDÁK T, KOUBA A, GRABIC R, ROJE S 
AND BUŘIČ M (2019). Oxazepam alters the behavior of crayfish 
at diluted concentrations, venlafaxine does not. Water 
(Switzerland) 11(2). doi: 10.3390/w11020196. 

KUBEC J, KOUBA A AND BUŘIČ M (2019). Communication, behaviour, 
and decision making in crayfish: A review. Zoologischer 
Anzeiger 278:28-37. doi: 10.1016/j.jcz.2018.10.009. 

MANFRIN C, SOUTY-GROSSET C, ANASTÃ¡CIO PM, REYNOLDS J AND GIULIANINI 
PG (2019). Detection and control of invasive freshwater 
crayfish: From traditional to innovative methods. Diversity 11
(1). doi: 10.3390/d11010005.  

MEIRA A, LOPES-LIMA M, VARANDAS S, TEIXEIRA A, ARENAS F AND SOUSA R 
(2019). Invasive crayfishes as a threat to freshwater bivalves: 
Interspecific differences and conservation implications. 
Science of the Total Environment 649:938-948. doi: 10.1016/
j.scitotenv.2018.08.341. 

MESSAGER ML AND OLDEN JD (2018). Individual-based models 
forecast the spread and inform the management of an 
emerging riverine invader. Diversity and Distributions 24
(12):1816-1829. doi: 10.1111/ddi.12829. 

NOBLE MM, FULTON CJ AND PITTOCK J (2018). Looking beyond fishing: 
Conservation of keystone freshwater species to support a 
diversity of socio-economic values. Aquatic Conservation: 
Marine and Freshwater Ecosystems 28(6):1424-1433. doi: 
10.1002/aqc.2974.  

PÂRVULESCU L, PÉREZ-MORENO JL, PANAIOTU C, DRĂGUȚ L, SCHRIMPF A, 
POPOVICI I-D, ZAHARIA C, WEIPERTH A, GÁL B, SCHUBART CD AND 
BRACKEN-GRISSOM H (2019). A journey on plate tectonics sheds 
light on European crayfish phylogeography. Ecology and 
Evolution 9(4):1957-1971. doi: 10.1002/ece3.4888. 

PUTRA MD, BLÁHA M, WARDIATNO Y, KRISANTI M, YONVITNER, JERIKHO R, 
KAMAL MM, MOJŽIŠOVÁ M, BYSTŘICKÝ PK, KOUBA A, KALOUS L, PETRUSEK 
A AND PATOKA J (2018). Procambarus clarkii (Girard, 1852) and 
crayfish plague as new threats for biodiversity in Indonesia. 
Aquatic Conservation: Marine and Freshwater Ecosystems 28
(6):1434-1440. doi: 10.1002/aqc.2970. 

TIERNEY LJ, WILD CH AND FURSE JM (2019). Total incombustible 
(mineral) content of Cherax quadricarinatus differs between 
feral populations in Central-Eastern Australia. PeerJ 7:e6351. 
doi: 10.7717/peerj.6351. 

TUCKER EA AND TUCKER ME (2019). Crayfish gastroliths. Geology 
Today 35(1):26-28. doi: 10.1111/gto.12254. 

TYLER MEHLER W, GAGLIARDI B, KEOUGH MJ AND PETTIGROVE V (2019). 
Evaluating freshwater mining sediment toxicity in Tasmania: 
Achieving strong multiple lines of evidence. Science of the 
Total Environment 651:1243-1252. doi: 10.1016/
j.scitotenv.2018.09.245. 

ZHANG Y, LI Z, KHOLODKEVICH S, SHAROV A, FENG Y, REN N AND SUN K 
(2019). Cadmium-induced oxidative stress, histopathology, 
and transcriptome changes in the hepatopancreas of 
freshwater crayfish (Procambarus clarkii). Science of the Total 
Environment 666:944-955. doi: 10.1016/
j.scitotenv.2019.02.159. 

To view abstracts, etc., click on a reference to be taken to the 
journal website (some references may not contain links). 

https://aip.scitation.org/doi/10.1063/1.5064145
https://aip.scitation.org/doi/10.1063/1.5064145
https://aip.scitation.org/doi/10.1063/1.5064145
https://aip.scitation.org/doi/10.1063/1.5064145
https://aip.scitation.org/doi/10.1063/1.5064145
https://www.journals.uchicago.edu/doi/10.1086/700884?mobileUi=0&
https://www.journals.uchicago.edu/doi/10.1086/700884?mobileUi=0&
https://www.journals.uchicago.edu/doi/10.1086/700884?mobileUi=0&
https://www.journals.uchicago.edu/doi/10.1086/700884?mobileUi=0&
https://bmcecol.biomedcentral.com/articles/10.1186/s12898-019-0224-1
https://bmcecol.biomedcentral.com/articles/10.1186/s12898-019-0224-1
https://bmcecol.biomedcentral.com/articles/10.1186/s12898-019-0224-1
https://bmcecol.biomedcentral.com/articles/10.1186/s12898-019-0224-1
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0101-20612018000500044
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0101-20612018000500044
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0101-20612018000500044
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0101-20612018000500044
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0101-20612018000500044
https://www.tandfonline.com/doi/abs/10.1080/00288306.2018.1527374
https://www.tandfonline.com/doi/abs/10.1080/00288306.2018.1527374
https://www.tandfonline.com/doi/abs/10.1080/00288306.2018.1527374
https://www.tandfonline.com/doi/abs/10.1080/00288306.2018.1527374
https://www.tandfonline.com/doi/abs/10.1080/00288306.2018.1527374
https://www.tandfonline.com/doi/abs/10.1080/00288306.2018.1527374
https://www.journals.uchicago.edu/doi/abs/10.1086/700560
https://www.journals.uchicago.edu/doi/abs/10.1086/700560
https://www.journals.uchicago.edu/doi/abs/10.1086/700560
https://onlinelibrary.wiley.com/doi/10.1111/fwb.13234
https://onlinelibrary.wiley.com/doi/10.1111/fwb.13234
https://onlinelibrary.wiley.com/doi/10.1111/fwb.13234
https://onlinelibrary.wiley.com/doi/10.1111/fwb.13234
https://www.sciencedirect.com/science/article/pii/S0380133018302041
https://www.sciencedirect.com/science/article/pii/S0380133018302041
https://www.sciencedirect.com/science/article/pii/S0380133018302041
https://www.sciencedirect.com/science/article/pii/S0380133018302041
https://www.sciencedirect.com/science/article/pii/S0380133018302041
https://biotaxa.org/Zootaxa/article/view/zootaxa.4544.4.1
https://biotaxa.org/Zootaxa/article/view/zootaxa.4544.4.1
https://biotaxa.org/Zootaxa/article/view/zootaxa.4544.4.1
https://biotaxa.org/Zootaxa/article/view/zootaxa.4544.4.1
https://biotaxa.org/Zootaxa/article/view/zootaxa.4544.4.1
https://link.springer.com/article/10.1007/s00128-019-02543-y
https://link.springer.com/article/10.1007/s00128-019-02543-y
https://link.springer.com/article/10.1007/s00128-019-02543-y
https://link.springer.com/article/10.1007/s00128-019-02543-y
https://link.springer.com/article/10.1007/s00128-019-02543-y
https://www.sciencedirect.com/science/article/pii/S0048969719300087
https://www.sciencedirect.com/science/article/pii/S0048969719300087
https://www.sciencedirect.com/science/article/pii/S0048969719300087
https://www.sciencedirect.com/science/article/pii/S0048969719300087
https://www.sciencedirect.com/science/article/pii/S0048969719300087
https://onlinelibrary.wiley.com/doi/full/10.1111/ddi.12831
https://onlinelibrary.wiley.com/doi/full/10.1111/ddi.12831
https://onlinelibrary.wiley.com/doi/full/10.1111/ddi.12831
https://onlinelibrary.wiley.com/doi/full/10.1111/ddi.12831
https://link.springer.com/article/10.1007/s10452-019-09675-7
https://link.springer.com/article/10.1007/s10452-019-09675-7
https://link.springer.com/article/10.1007/s10452-019-09675-7
https://link.springer.com/article/10.1007/s10452-019-09675-7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6347965/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6347965/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6347965/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6347965/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6347965/
https://www.ncbi.nlm.nih.gov/pubmed/30071208
https://www.ncbi.nlm.nih.gov/pubmed/30071208
https://www.ncbi.nlm.nih.gov/pubmed/30071208
https://www.ncbi.nlm.nih.gov/pubmed/30071208
https://www.ncbi.nlm.nih.gov/pubmed/30071208
https://www.mdpi.com/2073-4441/11/2/196
https://www.mdpi.com/2073-4441/11/2/196
https://www.mdpi.com/2073-4441/11/2/196
https://www.mdpi.com/2073-4441/11/2/196
https://www.sciencedirect.com/science/article/pii/S0044523118301141
https://www.sciencedirect.com/science/article/pii/S0044523118301141
https://www.sciencedirect.com/science/article/pii/S0044523118301141
https://www.mdpi.com/1424-2818/11/1/5
https://www.mdpi.com/1424-2818/11/1/5
https://www.mdpi.com/1424-2818/11/1/5
https://www.mdpi.com/1424-2818/11/1/5
https://www.sciencedirect.com/science/article/pii/S0048969718333126
https://www.sciencedirect.com/science/article/pii/S0048969718333126
https://www.sciencedirect.com/science/article/pii/S0048969718333126
https://www.sciencedirect.com/science/article/pii/S0048969718333126
https://www.sciencedirect.com/science/article/pii/S0048969718333126
https://onlinelibrary.wiley.com/doi/full/10.1111/ddi.12829
https://onlinelibrary.wiley.com/doi/full/10.1111/ddi.12829
https://onlinelibrary.wiley.com/doi/full/10.1111/ddi.12829
https://onlinelibrary.wiley.com/doi/full/10.1111/ddi.12829
https://onlinelibrary.wiley.com/doi/full/10.1002/aqc.2974
https://onlinelibrary.wiley.com/doi/full/10.1002/aqc.2974
https://onlinelibrary.wiley.com/doi/full/10.1002/aqc.2974
https://onlinelibrary.wiley.com/doi/full/10.1002/aqc.2974
https://onlinelibrary.wiley.com/doi/full/10.1002/aqc.2974
https://onlinelibrary.wiley.com/doi/10.1002/ece3.4888
https://onlinelibrary.wiley.com/doi/10.1002/ece3.4888
https://onlinelibrary.wiley.com/doi/10.1002/ece3.4888
https://onlinelibrary.wiley.com/doi/10.1002/ece3.4888
https://onlinelibrary.wiley.com/doi/10.1002/ece3.4888
https://onlinelibrary.wiley.com/doi/abs/10.1002/aqc.2970
https://onlinelibrary.wiley.com/doi/abs/10.1002/aqc.2970
https://onlinelibrary.wiley.com/doi/abs/10.1002/aqc.2970
https://onlinelibrary.wiley.com/doi/abs/10.1002/aqc.2970
https://onlinelibrary.wiley.com/doi/abs/10.1002/aqc.2970
https://onlinelibrary.wiley.com/doi/abs/10.1002/aqc.2970
https://www.ncbi.nlm.nih.gov/pubmed/30723626
https://www.ncbi.nlm.nih.gov/pubmed/30723626
https://www.ncbi.nlm.nih.gov/pubmed/30723626
https://www.ncbi.nlm.nih.gov/pubmed/30723626
https://onlinelibrary.wiley.com/doi/full/10.1111/gto.12254
https://onlinelibrary.wiley.com/doi/full/10.1111/gto.12254
https://www.ncbi.nlm.nih.gov/pubmed/30360256
https://www.ncbi.nlm.nih.gov/pubmed/30360256
https://www.ncbi.nlm.nih.gov/pubmed/30360256
https://www.ncbi.nlm.nih.gov/pubmed/30360256
https://www.ncbi.nlm.nih.gov/pubmed/30360256
https://www.sciencedirect.com/science/article/pii/S0048969719306485
https://www.sciencedirect.com/science/article/pii/S0048969719306485
https://www.sciencedirect.com/science/article/pii/S0048969719306485
https://www.sciencedirect.com/science/article/pii/S0048969719306485
https://www.sciencedirect.com/science/article/pii/S0048969719306485
https://www.sciencedirect.com/science/article/pii/S0048969719306485



