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The following abstract will form part of a 
paper, currently in preparation, to be pub-
lished in the proceedings of the Institute of 
Fisheries Management 2006 conference 
“Fisheries and Conservation, Successes and 
Failures”. 

Abstract 
 

The white-clawed crayfish, Austropota-
mobius pallipes, is threatened across its 
European range, notably by the spread of 
non-indigenous crayfish species (NICS) in-
cluding the signal crayfish, Pacifastacus 
leniusculus, and the spiny-cheek crayfish, 
Orconectes limosus. Eradication of NICS and 
the disease they can carry has not proved 

possible and in the UK the active preserva-
tion of threatened native crayfish popula-
tions at refuge or ark sites offers a lifeline for 
their long-term survival. 

Native crayfish survive in parts of South 
West England including the Bristol Avon 
catchment but here too numbers are falling 
and in early 2006 an important, re-
introduced population was decimated by 
crayfish plague. In a nearby tributary signal 
crayfish are steadily eliminating the resident 
natives (in the apparent absence of plague) 
and in August 2006 approximately 250 white
-clawed crayfish were removed by hand and 
relocated to an isolated, crayfish-free stream 

(Continued on page 4) 

Translocating the white-clawed crayfish, 
Austropotamobius pallipes  

(Feasibility, collection and introduction.) 
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Dear IAA members: 
 

The current issue of Crayfish Newsletter is 

particularly rich and diversified. I hope that 

you will enjoy not only the short articles but 

also news, announcements of meetings, let-

ters (I received a second answer from Tasma-

nian authorities), dissertations completed (a 

very good opportunity for young researchers 

to publicize their work), book reviews and 

literature of interest to astacologists. This 

richness is the expression of the dynamism of 

astacologists throughout the world. 

If we remember that, in 2000, the Inter-
national Association of Astacology (IAA), with 
representation from many countries, biennial 
meetings and publications, passed two Reso-
lutions at its General Assembly held at the 
13th International Symposium of Astacology 
in Perth, Australia on 11 August 2000: 
 

 
(Continued on page 3) 

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 firm 

interested in furthering the study of astacology is eligible for 

membership.  Service to members include a quarterly newsletter, 

membership directory, bi-annual international symposia and 

publication of the journal Freshwater Crayfish. 

Secretariat: 

The International Association of Astacology has a permanent 

secretariat managed by Bill Daniels.  Address: IAA Secretariat, 

Room 123, Swingle Hall, Department of Fisheries and Allied Aqua-

cultures, Auburn University, AL 36849-5419, USA. 

Tel: +1(334) 844-9123  /  Fax: +1(334) 844-9208 

E-mail: daniewh@acesag.auburn.edu 

Web page: 

http://iz.carnegiemnh.org/crayfish/IAA/ 
 

Webmaster:  James W. Fetzner Jr. 

E-mail:  FetznerJ@CarnegieMNH.Org 

 

Officers: 

Catherine Souty-Grosset, President, Laboratoire de Génétique et 

Biologie des Populations de Crustacés, University of Poitiers, UMR 

C N R S  6 5 5 6 ,  8 6 0 2 2  P o i t i e r s  C e d e x ,  F r a n c e .  

E-mail: catherine.souty@univ-poitiers.fr 

James M. Furse, President-Elect, Centre for Innovative Conser-

vation Strategies, School of Environmental and Applied Sciences, 

Griffith University, Gold Coast, PMB 50 GCMC, Bundall 9726, Queen-

sland, Australia.  E-Mail: j.furse@griffith.edu.au  

James W. Fetzner Jr., Secretary,  Section of Invertebrate Zool-

ogy, Carnegie Museum of Natural History, 4400 Forbes Avenue, 

Pittsburgh, PA 15213-4080. United States of America.  

E-Mail: FetznerJ@CarnegieMNH.Org  

Francesca Gherardi, Immediate Past-President, Department of 

Animal Biology and Genetics, University of Florence, via Romana 17, 

50125 Firenze, Italy.   E-mail: gherardi@dbag.unifi.it 

Statements and opinions expressed in Crayfish News are not 

necessarily those of the International Association of 

Astacology. 

This issue edited by James W. Fetzner Jr.  

President’s Corner 

Catherine Souty-Grosset, 

IAA President (France) 

 

MERRY CHRISTMAS & HAPPY NEW YEAR !! 

mailto:mailto:daniewh@acesag.auburn.edu
http://iz.carnegiemnh.org/crayfish/IAA/
mailto:mailto:FetznerJ@CarnegieMNH.Org
mailto:mailto:catherine.souty@univ-poitiers.fr
mailto:mailto:j.furse@griffith.edu.au
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Resolution 1. 

IAA will promote crayfish as a Flagship or  
Keystone Species 

 

Resolution 2. 

IAA supports causes that are concurrent with main-
tenance of Biodiversity 

 

We see that effectively — in the present issue — much 
effort is now concentrated on the conservation of crayfish 
based on their cultural value; the research is conducted in 
accordance with conservation of ICS and fighting against 
NICS (I guarantee that my picture above, taken in a Belgium 
restaurant, is not a cooked white-clawed crayfish!). Dia-
logues between scientists and stakeholders are fundamental 
and such initial results that show the feasibility of introduc-
tion are of primary importance because stopping the loss of 
biodiversity is now very urgent, especially throughout 
Europe, as the populations are very often reduced. Attempts 
to obtain reproduction of the white-clawed crayfish in cul-
ture have been expected for many years, and are thus wel-
come, as our famous colleague M. Keller is the ‘best breeder’ 
of the Noble crayfish since the last century! Better knowl-
edge about competition between crayfish as well about dis-
eases is also of primary interest, and progress is still needed. 

 But it is also time to remember the other important 
things in life, the family: enjoy it! Merry Christmas and 
Happy New Year! Congratulations for the dissemination of 
scoops through our crayfish newsletters and I am sure that 

the next year will also be very fruitful.  H 

  

My best wishes for 2007!  
 

Catherine Souty-Grosset 
IAA President 

University of Poitiers 
France 

Catherine_Souty@univ-poitiers.fr 

(Continued from page 2) 
A Call for Crayfish Reprints 

I have been trying to build a comprehensive 
crayfish literature library as a resource available 
to Astacologists worldwide. To this end, I ask that 
IAA members send reprints of their articles, both 
original printed reprints (for long term archival 

storage) and electronic PDFs (for easy dissemina-

tion via the web) so that they can be entered into 
the Freshwater Crayfish Library and the Freshwa-
ter Crayfish Literature Database. 

Currently, the literature database is available 
online and is completely searchable. It currently 
contains almost 18,000 crayfish-related refer-
ences and can be accessed at http://iz.carnegie 

mnh.org/crayfish/cfref/. However, papers avail-

able in electronic format only make up a small 
fraction of the total number of references cur-
rently listed in the database.  Updates to the data-
base generally tend to occur every couple of 
months. 

Please send reprints (paper) copies to: 

Dr. James W. Fetzner Jr. 

Assistant Curator of Crustacea 

Section of Invertebrate Zoology 

Carnegie Museum of Natural History 

4400 Forbes Avenue 

Pittsburgh, PA 15213-4080 

 

Electronic (PDF) copies can be e-mailed to: 

FetznerJ@CarnegieMNH.Org 

 

Many thanks in advance to those that help 
with this project.  The more people that contrib-
ute to this effort the more easily researchers can 
find important references for which they might 
have been searching.  H 

 
Again, Thank You for your help. 

 
Cheers, 

Jim Fetzner 
IAA Secretary, Webmaster  

& Editor, Crayfish News 

EDITOR’S NOTE :  Update on Freshwater Crayfish 16 

James Furse, IAA President-Elect and Coordinator for the 

recent 16th IAA symposium, will be sending out a “Call for 

Papers” for the 16th volume of Freshwater Crayfish in the 

coming weeks.  Due to illness, he was unable to due so previ-

ously.  In addition, he will send the “Guide for Authors” which 

will describe the required layout and formatting for submit-

ted articles.  For authors that have already sent in articles, 

(Continued on page 17) 

mailto:mailto:Catherine_Souty@univ-poitiers.fr
http://iz.carnegiemnh.org/crayfish/cfref/
http://iz.carnegiemnh.org/crayfish/cfref/
mailto:mailto:FetznerJ@CarnegieMNH.Org
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White-clawed crayfish being released into new refuge site. 

White-clawed crayfish . 

Searching for white-clawed crayfish. 

in the Mendips. The Environment Agency in partnership with 
Avon Wildlife Trust undertook this translocation, believed to 
be the first of its kind to take place in the UK. It is important 
that post-introduction monitoring is carried out and the au-
thors hope that the lessons learned prove useful in future 

translocation projects.  H 

Pete Sibley 
Technical Specialist Ecological Appraisal 

North Wessex Area 
01278 484622 

7-24-4622 
E-mail: peter.sibley@environment-agency.gov.uk 

 
Melissa Clarkson & Martin Frayling 

Environment Agency, South West Region, 
North Wessex Area, 

Rivers House, East Quay, 
Bridgwater, Somerset TA6 4YA 

 
Craig Stenson 

Avon Wildlife Trust, 
 32 Jacob’s Wells Road,  

Bristol, Avon BS8 1DR 

(Continued from page 1) 

A signal crayfish and white-clawed crayfish (found at same site). 

mailto:mailto:peter.sibley@environment-agency.gov.uk
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Latest crayfish biocide treatment in  

Scotland  
 

The latest project to eradicate signal crayfish 

(Pacifastacus leniusculus) has been carried out in Scotland 

this October by Stephanie Peay, the Tay District Salmon Fish-

eries Board (TDSFB) and Fisheries Research Services, with 

funding from Scottish Natural Heritage.  This follows previous 

field projects in Aberdeenshire in 2004 and 2005 (Peay et al., 

2005), in which several ponds up to 1 ha in size were treated. 

There is no selective biocide for crayfish, so the only op-
tion is to use a non-selective biocide, confine the treat-
ment to strictly contolled areas and allow natural recov-
ery after treatment.  The biocide used is natural pyre-
thrum formulated as Pyblast.  It is not as toxic as syn-
thetic pyrethroids, but it has the advantage that it breaks 
down safely and relatively quickly.  It is the only com-
pound that has been authorised for experimental use in 
the UK as a biocide against crayfish. 

Salmon and trout angling is a major recreational activity 

in Scotland and a significant component of the rural econ-

omy.  The capital asset value of the fishing rights in the catch-

ment of the River Tay has been estimated at more than 

£160million (D. Summers, TDSFB).  The various illegal intro-

ductions of signal crayfish into Scotland, both accidental and 

deliberate, are expected to lead to ecological impacts of the 

crayfish on aquatic ecology; including salmonid recruitment.  

There are no indigenous freshwater crayfish in Scotland.  In 

addition, there is a growing concern among the fisheries 

boards that the presence of signal crayfish may have an ad-

verse impact on the perceived economic value of the salmon 

fishery. 

Scottish Natural Heritage and the other agencies in Scot-

land decided that it was acceptable to have a short-term im-

pact on waterbodies in a small part of the Tay catchment, 

rather than allow signal crayfish to colonise the main river, 

expand throughout the catchment and have permanent im-

pacts on the aquatic ecology. 

Signal crayfish were introduced into a large garden pond 

in Strathardle in Perthshire more than 10 years ago, as an 

ornamental novelty.  The overflow from the perennial pond 

drains to a small stream, which flows into a larger pond.  This 

pond is largely dry in summer.  Most of the drainage is via 

free-draining soil, but when the level in the pond is fairly high 

it overspills into a normally dry valley and via an intermit-

tently flowing ditch to the main River Ardle, a large stony 

river with very variable flow. 

The population of crayfish was first identified in 2003 and 

a juvenile crayfish was found in the stream downstream of 

the outfall from the pond.  At that time no biocide trials had 

been carried out and the site was considered to be too diffi-

cult for a first trial.  Surveys of the River Ardle in 2006 did not 

detect any signal crayfish and none were found by manual 

searching in the largely seasonal stream, suggesting a limited 

population there and a reasonable chance that the crayfish 

had not yet reached the main river.  

Work started in October 2006.  The treatment was the 

most complex carried out so far.  The garden pond was found 

to leak and this had to be controlled before work could start.  

After treatment of the pond with the biocide, the stream was 

treated from upstream to downstream in 5 sections of 100-

200m, approximately 650m in all.  In each case the section 

was dammed off, flow was diverted around the treatment 

area and water within the section was dosed and circulated.  

After treatment, each section was de-watered to adjacent 
(Continued on page 6) 

Short Articles  

Part of the garden pond – essential to avoid any damage to the 

plants. 

A steep section of stream under treatment. 
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pastures and flushed out until it was clean.  A similar ap-

proach was used with the lower pond.  Biomonitoring was 

carried out using caged crayfish and freshwater shrimps 

(Gammarus pulex).   

The whole project took 25 days on site, with work con-

tinuing day and night, because of the need for continuous 

pumping.  Each section required different logistics of pumps 

and pipework, to deal with the main flow and various in-

flows.  There was also variation in flow during the project.  It 

was demanding work for the whole project team and we 

learned a lot about hydraulic management on site, as well as 

progressing knowledge on biocide treatment.  Weather con-

ditions were mainly favourable, which was fortunate, be-

cause hydraulic control would not be possible under high 

flow.  The rate of clean-up after treatment is the limiting 

factor.  We mainly used de-watering to grassland, but did 

some trial work on a treatment to remove pyrethrum more 

quickly in situ. 

We were able to kill all the test crayfish during the treat-

ment sessions.  Dead wild crayfish were found in abundance 

in the garden pond and at low density in the stream, part of 

which was dredged after treatment. 

It will take several years of intensive monitoring before 

we can be sure whether 100% mortality has been achieved, 

but we have demonstrated that it is technically feasible to 

treat a length of a small watercourse.  It was done without 

causing pollution outside the target area.  Such a treatment 

is demanding, in terms of human resources and equipment.  

It is something that needs very careful planning, substantial 

resourcing and good management on site, including plan-

ning for contingencies.  Longer stretches, or streams with 

greater flow, would soon become very expensive to treat.   

This is not a general solution to well-established popula-

tions of invading crayfish in rivers.  As ever, the top priority 

is avoiding the problem in the first place.  Currently, agen-

(Continued from page 5) 

(Continued on page 7) 

Spraying the garden pond – boat had to be towed to avoid 

damage to water-lilies. 

Section 5 being treated. 

Dead and torpid crayfish after treatment. 
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Skurdal J & Taugbøl T (2002). Crayfish of commercial im-

portance — Astacus. In: Biology of Freshwater Crayfish 

(ed. By D.M. Holdich), pp. 467-510. Blackwell Science 

Company, Oxford, UK. 

Trontelj P, Yoichi M and Boris S (2005). Phylogenetic and 

phylogeographic relationships in the crayfish genus 

Austropotamobius inferred from mitochondrial COI 

gene sequences. Molecular Phylogenetics and Evolu-

tion 34(1): 212-226. 

(Continued from page 13) 

cies in Scotland are trying to increase public awareness of 

the issue and so reduce the chance of further introductions.  

Nonetheless, there are certain to be undetected popula-

tions.  We may have achieved the goal in Strathardle, but 

could still lose the Tay catchment to signal crayfish in the 

longer term.   

Special thanks to SEERAD and the Tay Foundation for 

help in funding this project.  H 

Stephanie Peay 

E-mail: stephanie@crayfish.org.uk  

 

REFERENCES 

Peay S, Hiley PD, Collen P, Martin I (2005). Biocide treat-

ment of ponds in Scotland to eradicate signal crayfish.  

Bulletin Français de la Pêche et de la Pisciculture 380-

381(1&2): 1363-1380. 

 

(Continued from page 6) 

Pumping capacity and deployment is crucial.  (It’s a great 
relief to have a fire-engine on standby when there is rain 
forecast….!) 

(continued from the ‘News From Around the World’ section on pg. 13)  

 

Study: Crayfish Enact "Humping" Rituals 
News Article — Tue 21 Nov 2006, 

 

WASHINGTON (Reuters) - Like dogs mounting one another 

or rolling onto their backs, crayfish act out elaborate 

rituals of dominance and submission, U.S. researchers 

reported on Monday.  

They said it was the first time an invertebrate species had 

been seen to display such "humping" behavior, common 

in higher animals. 

It appears to work, defusing tensions that might otherwise 

lead to a fight, Fadi Issa and Donald Edwards of Georgia 

State University, report in this week's issue of the jour-

nal Current Biology. 

"We found that crayfish display such a complex ritual, 

when two males engaged in pseudocopulatory behavior 

to signify their dominance relationship," they wrote. 

"This was followed by a reduction in aggression and an 

increased likelihood of the subordinate's survival." 

Lower-ranking crayfish that did not go along with another 

male's overtures were "killed, dismembered and par-

tially eaten," the researchers wrote. 

Crayfish, also commonly known as crawfish or crawdads, 

are commonly found at the bottoms of rivers, creeks 

and streams. They resemble small lobsters and are a 

considered a delicacy in many places. 

Issa and Edwards put 20 males together in various pairings 

and watched their behavior. 

The behavior was most common when two strange males 

first met, and appeared to defuse tensions after a few 

days. 

"These effects are similar to those of copulation between 

male and female crayfish, and such copulation can also 

begin with an aggressive encounter and has been seen 

as an extension of male dominance behavior. Moreover, 

if the female refuses the male's attempts to mate, she 

can be killed." 

Such behavior is frequently seen in social animals, the re-

searchers noted, including primates -- the group to 

which humans belong. 

The researchers said the findings in invertebrates showed 

such behavior was common in the animal world and 

may have evolved more than once over time. That sug-

gests the behavior is useful for survival, the researchers 

wrote. 

See the Issa and Edwards (2006) reference in the 

‘Literature of Interest to Astacologists’ section on page 

19. 

mailto:mailto:stephanie@crayfish.org.uk
http://today.reuters.com/news/home.aspx
http://today.reuters.com/news/home.aspx
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Crayfishing in Germany and a Day Visit to 

the Keller Crayfish Hatchery 

During a crayfish trip in the southern part of Ger-

many we had the chance to visit Max Keller and his 

lovely wife this summer. Max is an honorary member 

of the IAA, a well known breeder of Astacus astacus 

and known for his outstanding efforts of protecting 

native crayfish. During the day, Max showed us his 

breeding facilities and the hatchery that is located in 

the city of Augsburg in southern Germany. In addition 

to the hatchery Max Keller also has some lakes where 

he can grow quite a large number of crayfish for re-

stocking and human consumption. 

At night we were invited to dinner, this time with-
out any cooked crayfish because Isidora and I are strict 
vegetarians. Nevertheless, we had a wonderful talk 
about crayfish most of the evening and we listened to 

some interesting crayfish stories and learned a lot 
about breeding and keeping Astacus astacus.  H 

Chris Lukhaup 
E-mail: craykeeper@hotmail.com 

A 

B 

E C 

F D 

mailto:mailto:craykeeper@hotmail.com
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Photo Captions —  A) A nice Astacus astacus B) The Keller aquaculture facility in Augsburg.  C) High density aquaculture pro-

duction of Astacus astacus.  D)  Deformaties seen in chela of Astacus astacus.  E) Isadora and Max looking at some crayfish.  

F) Isadora holding and Astacus astacus.  Photos by Chris Lukhaup. 

Freshwater Crayfish Intensive Farming 
Technology: Development to Reach an Op-
timum Level of Efficiency on Growth and 
Reproduction of White-Clawed Crayfish 
(Austropotamobius pallipes Lereboullet), 
in a Water Recirculated Culture System in 
Spain 

The most threatened freshwater macro-invertebrate 
species in Spain is the native freshwater crayfish Austropota-
mobius pallipes Lereboullet. For instance, only 500-600 small 
populations have survived, but this number is drastically de-
creasing because of several factors such as; habitat deteriora-
tion in inland water, furtive hunting, drought, alien species 
and aphanomycosis. 

Because of this, several state environmental organiza-
tions are interested in creating ‘astacid farms’ to increase the 
number of populations of this freshwater crayfish. Unfortu-
nately, current culture techniques do not produce enough  
stage-2 juveniles for repopulation efforts. On the other hand, 
drought is a chronic problem on the Iberian Peninsula. As a 
consequence, freshwater crayfish farming technologies that 
make use of re-circulated water are a necessity, and such 
systems have recently been developed. 

The TRAGSA Group, a state-owned company dealing with 
animal health (Sanidad Animal y Servicios Ganaderos S.A — 
TRAGSEGA), is developing a research project that is included 
in the I+D+i program. The project is three years long (2006-
2008) and is aimed at the design and testing of a system for 
the growth and reproduction of A. pallipes. This system will 
provide the highest efficiency in tank utilization and maximize 
stage-2 juvenile production for repopulation efforts, all by 
using only a limited amount of renewed water each day. 

The Valencian Institute of Agricultural Research (IVIA) 
has made their facilities available for the construction of this 
experimental system. Juan Ignacio Antolín, Ph.D., new mem-
ber of the IAA, is the director of this project. 

Recently, several growth experiments with juveniles (1+ 
y. o.) have been completed. These juveniles were kept in a 
semi-closed water recirculating system for four months, held 
under a 15-20°C temperature conditions and a 50 juvenile/m2 

density. In addition, different kinds of commercial Penaeus 
vannamei pellets (PROAQUA Brasil-Nutron Alimentos Ltd.; 
35% crude protein, 7% fat, 6% fiber) were used for feeding. 
The results showed that the average survival was 92.5% with  
a 17.7% average increase of size and a 59.78% average in-
crease of weight. This initial success indicates that the future 
for reintroductions of this species through the use of farm 
culture techniques holds great promise. 

Finally, some experiments with breeding individuals 
were started back in September. These experiments looked 
at the effects of varying different diets, densities, sex ratio 
and other factors. The aim was to reach a maximum effec-
tiveness of the system for the intensive culture of crayfish by 
TRAGSEGA, as well as increasing the stage-2 juvenile produc-
tion with a minimum number of breeding individuals, due to 

their current shortage in Spain. H 

Juan Ignacio Antolín, Ph.D. 
Sanidad Animal y Servicios Ganaderos S.A. 

(TRAGSEGA) 
C/ Maldonado, 58 

28006 Madrid (Spain) 
E-mail: jantolin@tragsa.es 

Photo 1: Mating of freshwater crayfish (Austropotamobius pallipes 
Lereboullet) in an intensive culture system. (Photo by: Juan Ignacio 
Antolin). 

Photo 2: Breeders of freshwater crayfish (Austropotamobius pallipes 
Lereboullet) in experimental tanks. (Photo by: Juan Ignacio Antolin). 

mailto:jantolin@tragsa.es
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 The Sacrifice of Lake Naivasha 
(D. Harper, 2006, SWARA Special Report) 

This is a very cautionary tale of how man’s actions are 
turning Kenya’s Lake Naivasha into the next Aral Sea, despite 
it being a ‘Ramsar’ wetland. 

David Harper starts out by stating that Lake Naivasha is 
no longer the beautiful world-famous lake that it was 30 
years ago, and that before long is could be a turbid, smelly 
pond, with impoverished people trying to eke out a living 
along its barren shores. Apparently, we are all to blame, espe-
cially if we like fresh flowers, beans, and strawberries in our 
supermarkets. 

The downslide started 30 years ago with the introduction 
of the large-mouthed bass as a sport fish. Then came the tila-
pias, introduced for the bass to eat, as they had eaten all the 
indigenous fish in the lake. On the plus side this wealth of fish 
food led to a healthy population of African fish eagles devel-
oping. The coypu then arrived accidentally, closely followed 
by another South American import, the floating water fern, 
Salvinia. 

In the 1980s the ecology of the lake started to suffer, 
although its human population remained largely unaffected. 
In order to bring in more dollars to the developing Kenya 
more alien species were introduced, including the red swamp 
crayfish, Procambarus clarkii. This worked well to start with, 
and air freighted exports of the crayfish were much appreci-
ated in cities such as Paris. Trouble was brewing though as 
the crayfish munched their way through everything they 
could find, including the vegetation, so they had nowhere left 
to hide. The bass and the birds made short work of them, and 
in the 1990s plants, including water lilies, started to return. 

Now it was the turn of the South American water hya-
cinth to invade the lake, much to the relief of the crayfish, 
who now had somewhere to hide. Very few organisms, not 
even crayfish, eat the water hyacinth. When it dies it sinks to 
the bottom of the lake adding to a thick, black soup that had 
built up over centuries. The crayfish were in seventh heaven, 
eating the decaying plant matter and the bacteria associated 
with it. They became so numerous that they could be col-
lected by the bucketful – no traps were needed. Local people 
did not benefit though as most were sent to hotels or out of 
the region. 

By 1998 Lake Naivasha had hardly any native species left, 
although the birds and hippos were thriving, which meant the 
tourists kept coming. The crayfish were even credited with 
clearing up the midge problem as they had eaten their larvae. 

The 1998 El Niño rains brought another newcomer to the 
lake – carp, swept down from a fish farm. Both common carp 
and mirror carp now occur in the lake, and are almost the 
only fish in the commercial catch. Again the fish eagles have 
benefited from this addition. However, Harper reckons that 
their overall effect will be negative, as they will inhibit plant 
recovery, suppress the tilapia population, and lead to the loss 
of invertebrates. 

Finally, the demand for water in the region could be the 
straw that breaks the camel’s back. The lake, its rivers, and 
the groundwater are being sucked dry by the needs of an 
expanding human population and by intensive agriculture 
around the lake. Much of the agricultural soil and its nutrients 
get washed into the lake along with sewage, making good 
growing conditions for plants, bacteria and crayfish. Overall 
less water is now entering the lake as the forested hills, which 
used to act like a sponge, have been decimated. Water enter-
ing the lake used to be ‘filtered’ by thick stands of papyrus 
swamp, but now as Harper says “its ‘ecosystem service’ has 
been extinguished.” This is due to a drop in water level of the 
lake and subsequent trashing of the papyrus by large animals 
such as cattle and buffalo. In addition, farmers have burned 
the papyrus to make way for more farming land, some has 
been cleared for houses, or to give tourists a better view of 
the lake! 

The result of all this activity is a brown lake, which is 
gradually being filled up with nutrient-rich sediment. Such 
nutrients support the growth of microscopic algae, including 
blue-green algae. Harper reckons that it is only a matter of 
time before they start producing toxic blooms, especially as 
the lake reduces in size, and becomes shallower and warmer. 
Indeed, he has already seen a transient bloom in 2006. 

David Harper, who is a Senior Lecturer at the University 
of Leicester (UK), has been visiting Lake Naivasha since 1982. 
His research has been supported by The Earthwatch Institute 
(www.earthwatch.org) since 1987. He is hoping that the dete-
riorating situation in the lake can be improved if everybody 
involved in the area is made aware of the seriousness of the 
situation and that a water abstraction strategy is introduced, 
which will involve those who use the water paying for it. 
Money raised from this source could be used for a number of 
purposes including improving sanitation, creating wetlands 
for water treatment, and for tree planting. 

The article contains some excellent photographs by Paolo 
Torchio, including one of a very smug looking red swamp 
crayfish bathing in a nutritious soup of blue-green algae. 

Review by David Holdich (Nottingham, UK, November 
2006), who thanks David Baldry (Cessy, France) for sending 

him this article.  H 

Photo by: Nikée 

http://www.earthwatch.org/
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The Challenges of Conducting Field  
Research on Shelter Competition Among 
Crayfish 

 

Last summer, I conducted field research on shelter com-
petition between native signal crayfish and the invasive red 
swamp crayfish as partial fulfillment for my MS degree in 
Environmental Science from Western Washington University.  
During the first half of my study, I placed a mixed-species pair 
of crayfish in an enclosure containing a single PVC shelter 
between them (think Mad Max Beyond Thunderdome; Figure 
1).  For replication purposes, I laid out 16 of these enclosures 
on the bottom of my study lake (Pine Lake, King County, 
Washington).  During the second half of my study, I tethered 
mixed-species pairs of crayfish outside of 32 PVC shelters 
that were staked into the substrate (one pair of crayfish per 
shelter; Figure 2).  In this article, I describe a handful of the 
challenges I faced in order to complete my thesis research.  
Fellow grad students, beware… 

 

Come out; come out, wherever you are 

Many years ago, I received some sage advice from a col-
league about the type of animal I should study if I ever went 
back to graduate school.  In short, he told me to pick a critter 
that was very abundant and easy to find, observe or sample.  
When designing my field research, I was committed to using 
wild crayfish from my study lake (opposed to, say, designing 
laboratory trials using ‘domesticated’ crayfish from a biologi-
cal supply house or wholesaler).  I knew from previous work 
that capturing adequate numbers of red swamp crayfish in 
Pine Lake would not be difficult; but little did I know how 
difficult it would become finding enough of the signal crayfish 
to pair up with the red swamp crayfish in my field trials.  In 
order to meet my replication needs, I eventually had to re-
use individual signal crayfish which increased the amount of 

book-keeping and handling of animals for the affected trials. 

Super Glue, my @*%! 

A cursory glance at the aquatic ecology literature, 
wherein tethered animals were used to study sheltering or 
the effects of predation, reveals that cyanoacrylate (“super 
glue”) is commonly used to ‘permanently’ connect swivels, 
cable ties, or other attachments to the carapaces of decapod 
crustaceans.  I saw no reason not to use this magical gel in 
my field trials.  Some of you will recall that whacky television 
commercial involving the construction worker suspended in 
midair, hanging on to his hardhat, after having his hardhat 
super-glued to an I-beam.  This is the stuff for me, I thought. 

So, before starting the tether trials, I carefully cleaned 
and dried the carapaces of all my experimental animals and 
super glued a small, brass barrel swivel to the dorsal side of 
each one (Figure 3).  Afterward, I kept the newly bejeweled 
crayfishes out of their flow-through water tables for 2 – 5 min 
to allow the super glue to air dry.  All was well and good until 
I found myself 10 ft underwater attempting to attach my sec-
ond tether to the barrel swivel with a snap swivel.  Here is 
what happened next: between my gloved fingers and the 
torque of slipping the snap swivel through the barrel swivel, 
the latter just popped right off the carapace.  Think-think-
think!  The first crayfish was in place, the experiment was up 
and running and the second animal had to be a part of it.  
What to do?  Just then, I remembered I had several small 
cable ties onboard my research boat.  I surfaced, handed the 
crayfish to my trusty deckhand, and told him to place a cable 
tie around the carapace.  He did so, quickly, and within a few 
minutes, I had that animal back in place, tethered to the ca-
ble tie around its carapace.  The super glue problem would 
plague me a few more times before I was through.  Fortu-
nately, the cable ties and my deckhand were ready, and the 
experiments remained on schedule.  Bottom-line?  Some-
times super glue isn’t. 

(Continued on page 12) 

Figure 1.  Signal crayfish occupying PVC shelter inside an enclosure 
at the bottom of Pine Lake, King County, Washington. 

Figure 2.  Red swamp crayfish (left) and signal crayfish (right) teth-
ered outside PVC shelter staked into the bottom of Pine Lake, King 
County, Washington. 



 

   Crayfish News Volume 28  Issue 4:  Page 12 

Where there’s a will, there’s a way 

Tangling of tethered crayfish was another problem that 
had to be overcome.  One way I overcame this challenge was 
to tether my animals on opposite ends of an open PVC shelter 
(i.e., two openings, one on either end).  In this way, they 
would be able to meet each other ‘in the middle’ without 
getting all tangled up at one end.  The next variable was 
tether length.  If the tethers were too long, the crayfish would 
overlap and possibly tangle.  If the tethers were too short, 
there would be no physical interaction between the two.  I 
opted for a length that would minimize overlap outside the 
shelter but would allow some overlap within the shelter 
where I expected most of the physical interaction to take 
place.  Satisfied with my tether length, I measured twice and 
cut once – all of my tethers at the same time.  Then I tied my 
snap swivels on, put loops in the other ends, and I was off to 
the bottom of the lake to stake my 64 tethers at the 32 shel-

ter stations.  I was feeling good.  I had thought of everything. 

What I did not account for, was the subtle variation in 
substrate at each station and the size of my combatants.  For 
example, when I pounded in my tether stakes, a pebble or 
rock within the substrate occasionally threw off the stake so 
that it was a bit closer or farther away from the shelter.  If it 
was closer, that meant there might be more overlap between 
the crayfish increasing the chances of entanglement.  Larger 
crayfish were longer which also increased the odds of my 
combatants getting tangled.  Well, as they say, tangling hap-
pens.  Luckily for me, only one time that I was aware of.  Two 
large male crayfish would not stop tangling themselves up.  I 
would untangle them, leave, come back, and they would be 
all tangled up again.  I was thinking, why doesn’t one of you 
just occupy the shelter and stop this nonsense?  The tangling 
continued for another day or so until one of them was eaten, 
presumably by a fish or otter.  Serves you right, I thought. 

Demonic intrusion (or Shelterus interruptus, Part I) 

People, people, people…you would think that a person 
encountering an official-looking marker float clearly labeled 
with “Research – Please do not disturb” would leave well 
enough alone; but, no.  Despite my best efforts at forewarn-
ing the lake’s neighborhood association, placing notices in the 
local newspaper, and civil servants posting announcements 
for me on the local government’s website (Did I mention the 
clearly labeled floats?), curiosity-seekers still pulled up the 
anchor lines that held my enclosures down on the bottom of 
the lake (Figure 5).  At first, I wasn’t too worried since the 
enclosures were closed on all sides and, of the three times 
the lines were pulled up, two occurred on ‘down days’ be-
tween experiments.  Still, if I had not been so diligent about 
remaining on site, the third occasion would have been the 
ruin of an entire field trial.  As it turned out, I was able to 
straighten out the anchor line and reset the enclosures 
shortly after they had been pulled up. 

(Continued from page 11) 

(Continued on page 15) 

Figure 3.  Brass barrel swivel “super glued” to dorsal side of cara-
pace of red swamp crayfish. 

Figure 4.  Signal crayfish tethered outside PVC shelter with cable tie in 
place of “super glued” barrel swivel after the barrel swivel popped off. 

Figure 5.  Enclosure attached to anchor line and float line at Pine 
Lake, King County, Washington. 
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Crayfish Disease Register Completed 

Nylund and Westman presented in the Tenth Symposium 
of the IAA, Adelaide, Australia in 1994 a crayfish mortality 
register aimed to help control crayfish diseases, especially the 
disastrous crayfish plague (Freshwater Crayfish 10: 363-373. 
1995) 

Many years of work resulted in the recent completion of 
the above-mentioned register (in Finnish) of the appearance 
of crayfish mortality (Mannonen, Halonen, Nylund, Westman 
and Westman 2006. Crayfish disease register. The appear-
ance of crayfish diseases in Finland in 1893-2000) 44 pages + 
642 appendices. Ministry of Agriculture and Forestry. 
Helsinki). 

The source of the register is a database, in which crayfish 
plague and other crayfish diseases have been stored, as well 
as observations of parasites and their distribution until the 
year 2000. According to the collected data, and with the help 
of maps, the advance of crayfish plague and other diseases in 
Finland have been documented.  

The register contains a total of 1,236 crayfish kills, i.e., 
disappearance of the whole population. Crayfish plague was 
considered the cause of mortality in 1,132 cases. The dam-
age was inflicted on noble crayfish (Astacus astacus) stocks. 
As a result of the plague, the 17 million catch of noble cray-
fish one hundred years ago has been reduced to the present 
annual value of 1-3 million. 

Signal crayfish (Pacifastacus leniusculus) is found in 
Finland in 400 waters. Before the year 2000, or more specifi-
cally in 1996, at only one of these locations was the mass 
mortality of signal crayfish indicated as being caused by the 
plague. The signal crayfish stock later recovered, unlike most 
noble crayfish stocks which were aflicted.  

The second most common disease, after crayfish plague, 
was the appearance of the parasite Psorospermium haeckeli. 
It was found in a total of 177 noble crayfish samples, mainly 
in the 1980’s and 1990’s, as well as from one signal crayfish 
in cultivation. This parasite has not been implicated as a 
cause of mass mortality, but we suspect that it is connected 
to the weakening of noble crayfish stocks.   

The protozoa (microsporida) Thelohania contejeani, 
which causes porcelain disease, was detected in 46 noble 
crayfish samples. The parasite is likely to be found in most 
noble crayfish stocks, but the number of diseased individuals 
has been scarce in Finland, except in a couple of cases.   

Only a few other fungal, bacterial and viral diseases have 
been found.  

The Crayfish Disease Register and the maintenance of 
the database is the responsibility of the Finnish Game and 
Fisheries Research Institute, Crayfish Research Program  
(Program Manager Markku Pursiainen). The database estab-

lishes a collective working base for multidisciplinary research 
on crayfish plague, diagnostics and epidemiology, and cray-

fish ecology.  H 

Kai Westman and Markku Pursiainen 
Jyväskylä Game and Fisheries Research  

E-mail: Markku.Pursiainen@rktl.fi  

A. torrentium now in Turkey 

Fellow Astacologists, 

I work on crayfish at Türkiye. The only native (indigenous) 

freshwater crayfish species in Turkey is the narrow-clawed 

crayfish, Astacus leptodactylus (Eschscholtz, 1823). The stone 

crayfish, Austropotamobius torrentium (Shrank, 1803), is 

indigenous to Europe and is mainly confined to central and 

south-eastern countries. It reaches its northerly limit in Ger-

many and the Czech Republic, westerly limit in Luxembourg, 

southerly limit in Greece, and easterly limit in Bulgaria 

(Holdich 2002). It has not been previously recorded from 

Turkey (Erencin and Köksal, 1977, Köksal 1988, Holdich 2002, 

Skurdal and Taugbøl 2002). However, its presence has re-

cently been noted in the Velika River (a tributary of the Re-

zovska River) in European Turkey by Trontelj et al. (2005).  

See Harlıoğlu and Güner (2006) for more information on A. 

torrentium in Turkey.  H 

Dr. Utku Güner 

Trakya University, Department of Biology 

22030 Edirne Türkiye 

Email: uguner@trakya.edu.tr 

web: uguner.trakya.edu.tr 
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More demons (or Shelterus interruptus, Part II) 

Who would ever dream that free-ranging crayfishes 
would dare to interrupt a field experiment taking place in 
their backyard?  I imagined that once my PVC shelters were 
staked in place for the tether trials, an invisible protective 
shroud covered my entire study site.  The first time I en-
countered a free-ranging crayfish inside one of my shelters, 
I had to wipe the fairy dust from my eyes.  I had to wipe 
especially hard when I observed free-ranging crayfish de-
fending the shelter against my tethered experimental ani-
mals.  I finally woke up when I observed an FI male red 
swamp crayfish copulating with one of my tethered female 
red swamp crayfish (Figure 6).  I was left pondering, how 

am I going to analyze this data?  H 

See a related article in the Seattle Times. 

Karl W. Mueller 
Chimaera Endeavors 

112 Acacia Place 
Bellingham, Washington 98225 USA 

E-mail: karlwmueller@msn.com 

 
 

 

(Continued from page 12) 

Figure 6.  Wild, free-ranging FI male red swamp crayfish copulat-
ing with tethered female red swamp crayfish outside PVC shelter. 

http://seattletimes.nwsource.com/html/localnews/2003157801_crayfish28e.html
mailto:mailto:karlwmueller@msn.com
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Special Crayfish Session 
at 2007 NABS Meeting 

Dear colleges, 

We are requesting abstracts for oral 
presentations for the Crayfish Ecol-
ogy special session of the 55th an-

nual North American Benthological Society meeting.  The 
meeting will be held June 3–7, 2007 in Columbia, South Caro-
lina.  The special session coincides with a crayfish workshop 
being conducted by Chris Taylor and Guenter Schuster.  Oral 
presentations will be limited to 15 min and must pertain to 
some aspect of crayfish ecology.  If you are interested in par-
ticipating please provide the following information to Dr. 
Eversole at aevrsl@clemson.edu by December 12, 2006. 

Include the Title of the talk,  Abstract,  Authors and contact 
information.  (please indicate the contact author and 

speaker).  H 
Thank  you, 

Shane Welch 

 
Crayfish Disease Diagnostics to be 
Discussed in Scandinavian Countries 

 

Scandinavian scientists involved in crayfish disease diag-
nostics are meeting in Finland in February 2007 for a two-day 
seminar entitled “Crayfish Disease Diagnostics – Towards a 
Nordic Standard“.  

There is a long-standing Scandinavian culture around 
late-summer crayfish parties. In the past, vast amounts of 
noble crayfish (Astacus astacus) were consumed. Nowadays, 
North American signal crayfish (Pacifastacus leniusculus) are 
also consumed.  This makes crayfish a commercially impor-
tant species, especially in Sweden and Finland.  

The devastating crayfish disease — crayfish plague 
(Aphanomyces astaci) — that arrived in North-Scandinavia 
about a hundred years ago, keeps on attacking the popula-
tions of noble crayfish. Noble crayfish are extremely suscepti-
ble towards this parasite of North-American origin. In the last 
few years a lot of new information about crayfish plague has 
been gathered with the new tools of molecular biology. 
These procedures will be discussed in great detail in the com-
ing meeting. Crayfish plague is the main problem affecting 
the commercial exploitation of crayfish and the continued 
long-term persistence of populations of all European crayfish 
species. Therefore the discussion will be focused mainly on 
this topic. 

The meeting will be organised by The Finnish Food 
Safety Authority Evira in its Kuopio Research Unit, and is sup-
ported by the Nordic Council of Ministers. Detailed informa-

tion will be available at the beginning of January. For more 
information about the meeting contact  Satu Viljamaa-Dirks. 

H 

Satu Viljamaa-Dirks 
Evira Kuopio 

E-Mail: satu.viljamaa-dirks@evira.fi 

 

Polyculture of Marron and Silver Perch 
 

Aquatic polyculture has been recognised as a potential 
way of increasing the cost-effectiveness of farming marron 
(Cherax tenuimanus), as it can lower average costs of produc-
tion, increase system yields, and reduce economic risks asso-
ciated with monoculture operations. Polyculture also in-
creases ecological stability and assists recycling processes, 
which can result in synergistic benefits to participating spe-
cies. In aquaculture, this synergism can result in increased 
profitability through advanced growth rates and/or reduced 
feed input. However, many of the inherent advantages of 
aquatic polyculture rely on cohabitants occupying distinct 
ecological niches within the system. In Western Australia, 
opportunities to multi-crop aquatic species are limited by 
species choice due to low natural diversity and strict translo-
cation policies. This creates a situation where available aqua-
culture species exhibit overlaps in occupied niches. Effects of 
this overlap can include direct predation, increased intras-
pecific conflict, and competition for resources such as shelter 
and food.  

Prior to this study, silver perch (Bidyanus bidyanus) were 
identified as a prime candidate for duoculture with marron, 
based on favourable schooling and feeding characteristics, 
and preliminary trials demonstrated commercial benefits, 
including synergistic growth advantages to marron. However, 
investigations also showed that silver perch will predate on 
both small and moulting crayfish under certain conditions, 
and that growth of silver perch was inhibited when held in 
cages to prevent predation. The work reported in this thesis 
was undertaken to address the niche overlap existing be-
tween marron and silver perch, and therefore assist the mar-
ron industry in Western Australia in implementing appropri-
ate management strategies for diversification. Research fo-
cussed on investigating the ecological issues underlying inter-
specific interactions in marron polysystems, with the even-
tual aim of presenting information that could assist system 
managers in determining optimal conditions required to re-
duce antagonistic relationships and maximise synergism, 
ultimately leading to higher yields. 

Seven trials were conducted in three culture systems 
(54L aquaria, 250L aquaria and 720m2 experimental ponds) 
examining the ability of marron to detect, recognise and re-

(Continued on page 17) 

Meeting Announcements 

Completed Ph.D. Dissertation 
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mailto:mailto:satu.viljamaa-dirks@evira.fi


 

Crayfish News Volume 28  Issue 4:  Page 17 

spond to a range of information cues (chemical, visual, tac-
tile) from two potential predators (silver perch and Murray 
cod), with and without competition from conspecific and 
heterospecific crayfish (Cherax albidus). The ability of marron 
to interpret and respond appropriately to these variables was 
tested under a range of system-specific conditions, including 
stocking density, stocking size, shelter/habitat complexity, 
food availability, light intensity and life stage. Cage culture 
conditions were also examined to determine if the addition 
of shelter would mediate growth inhibition previously re-
corded, and to determine the desired stocking regime to re-
turn market sized fish in one growth season (8 months). 

Results from laboratory research and field-based trials 
did not support the free-range culture of marron and silver 
perch, even where turbidity and habitat complexity is high. 
Although both male and female marron (various sizes) dem-
onstrated an ability to detect and differentiate between 
chemical and visual cues from potential predators, avoidance 
responses were only displayed upon attack from predators, 
or following predation of conspecifics; and avoidance strate-
gies employed by marron were relatively ineffective. Al-
though marron showed some capacity to recognise an im-
pending predatory threat, high initial mortalities and growth 
inhibition due to reduced foraging, would greatly reduce sys-
tem yields. In addition, intraspecific competition between 
marron is likely to increase as avoidance responses would 
lead to high relative densities within shelters. 

The lack of avoidance behaviour displayed by marron 
when only visual and chemical cues from predators are pre-
sent strongly supports cage culture of silver perch in marron 
ponds. As marron did not appear to alter their general be-
haviour (e.g. foraging) based on cues associated with silver 
perch held in cages they stand to benefit from cohabitation. 
Field-trials examining the pond culture of marron and caged 
silver perch demonstrated synergistic growth advantages to 
marron, compared to monoculture, and also identified sev-
eral system variables that appear to improve polyculture 
production. The addition of bank shelters (within 1m of wa-
ters edge) was suggested to give marron a competitive ad-
vantage when moulting, expressed through growth and sur-
vival. Survival of marron was also increased in caged polycul-
ture ponds, compared to monoculture, most likely due to 
increased health status (due to improved recycling) and/or 
increased habitat complexity owing to the presence of fish 
cages. Growth inhibition previously reported when silver 
perch are held in cages was mediated to some degree by 
cage shelters, which appeared to increase feeding behaviour, 
reduce general anxiety and resulted in increased growth. The 
introduction of advanced silver perch fingerlings in order to 
produce market-sized fish in one growth season was also 
supported. However, it is recommended that cage culture 
dynamics require further elucidation if silver perch are to be 
commercially successful as a stand-alone crop using this 
grow-out strategy. Significantly, the synergistic growth ad-
vantages experienced by marron when grown with fish dem-

onstrate value from polyculture even if fish are not de-
pended on as a secondary income.  In this case, other species 
may also provide similar advantages, and a native candidate 
such as freshwater cobbler (Tandanus bostocki) would also 
redress problems associated with translocation laws restrict-
ing the use of silver perch in some areas of Western Austra-
lia.  As no density effects were recorded in any of the trials 
conducted for either species, further investigation into in-
creased system loads is required.  In addition, as nutrient 
loads, and thus phytoplankton density, usually increases pro-
portionately with pond biomass it is recommended that an 
additional herbivorous species, for example white eye mullet 
(Mugil cephalus), be examined in conjunction with increased 
density trials. 

Field research reported in this thesis was carried out in 
earthen ponds utilising remediated water from a acidified 
mine lake.  Over a three-year period water quality parame-
ters were maintained within optimal ranges for marron and 
silver perch, and survival and growth of both species was 
comparable to industry levels.  These results validate the 
effectiveness of mine-water treatment technology; and ac-
cordingly, results support commercial viability of crayfish 
polyculture utilising remediated acid mine water.  The large 
water resources offered by the numerous artificial lakes cre-
ated from open cut mining has the potential to sustain a 
large successful aquaculture industry for Collie (Western Aus-
tralia), and in other areas with extension of water treatment 
technology. 

The incorporation of caged silver perch into marron 
ponds not only takes advantage of the inherent economic 
and risk-spreading benefits from a diversified management 
strategy, but also incorporates a number of within-system 
benefits due to synergism between species.  The ecological 
approach to aquatic polyculture research reported in this 
thesis has elucidated key communication factors underlying 
interactions within crayfish polysystems, which is critical to a 

knowledge-based approach to system management.  H 
 

Tim Storer 
Facilities and Projects Manager  

Curtin University 
Centre for Sustainable Mine Lakes 

Department of Applied Biosciences 
43 Witttenoom Street, Collie WA 6225 

E-mail: T.Storer@curtin.edu.au  

(Continued from page 16) 

you should receive a confirmation shortly via e-mail from 

James.  Again, he is sorry for any delay in acknowledging your 

submissions, but the aforementioned illness prevented this.  

We appreciate your continued support of our society journal 

and look forward to the publication of Freshwater Crayfish 

16!  You can check the IAA website for additional information 

and updates on the progress of FC16.  H 

(Continued from page 3) 
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D. M. HOLDICH (ed.), 2002. Biology of freshwater 
crayfish: i-xvii. 1-702, ill. (partly in colour) 
(Blackwell Science, Oxford). Hardcover. ISBN 0-
632-05431-X. Price £ 110.- (approx. US $225.- 
approx. € 175.-). 

The following review appeared in Crustaceana 79 (7): 895-
896 (2006) by J. C. von Vaupel Klein 

What started as a mere update of the 1988 edition by 
Holdich & Lowery (1988) was so much enlarged and ex-
tended in 2002 that indeed an upgrade of that earlier version 
has been produced. The book is divided into three sections, 
Part I: “General biology”, Part 2: “Crayfish of commercial 
importance”, and Part 3: “Conclusions”. No less than 22 spe-
cialists have contributed to the 18 chapters constituting this 
new edition: and that cannot be surprising, since the interest 
in freshwater crayfish, whether as a pest, or as a valuable 
delicacy, has risen spectacularly over the last decades. This 
comprehensive work gives, as concisely as possible (in over 
700 pages. nonetheless) an overview of the current state of 
knowledge on these intriguing animals. 

The various chapters include: [Part I, ch. 1-11] Back-
ground and functional morphology (by D. M. Holdich): Phy-
logeny and evolution (G. Scholtz); Functional anatomy (G. 
Vogt); Growth and reproduction (J. D. Reynolds): Ecology (P. 
Nyström): Taxonomy and conservation of native crayfish 
stocks (C. A. Taylor): Behaviour (F. Gherardi): Genetic varia-
tion (J. W. Fetzner, Jr. & K. A. Crandall); Physiological adapta-
tion to environment (B. R. McMahon): Pathogens, parasites 
and commensals (L. H. Evans & B. F. Edgerton): Immune re-
actions (I. Soderhall & K. Soderhall): [Part 2, ch. 12-17] 
Astacus (by J. Skurdal & T. Taugbøl): Pacifastacus (by S.D. 
Lewis): Procambarus (by J. V. Huner): Orconectes (by P. 
Hamr); Cambarus (by R. C. Guiaşu): Cherax (by C. Lawrence & 
C. Jones): [Part 3. ch. 18] Conclusions (D. M. Holdich). 

It really is a pleasure to go through the various contribu-
tions. The introductory chapter by Holdich gives an overview 
of what crayfish are, of their place in the ecosystem, and 
addresses issues like general (primarily external) anatomy, 
the functions of the various body parts, burrowing and ways 
of catching crayfish in the wild. This treatise is thorough and 
comprehensive, and gives the reader (and user) a firm back-
ground for crayfish research and management. The chapter 
by Scholtz details the zoogeography’, phylogeny, and evolu-
tionary history of freshwater crayfish and concludes they 
indeed form a monophyletic taxon, with two sister-groups 
separated by a circumtropical region lacking freshwater 
Astacidea. The history is traced back to the division of Pan-
gaea and the phylogenetic reconstruction has an impres-
sively sound basis. The chapter by Vogt extends the morpho-
logical approach of the introductory chapter and adds the 
soft organs and their functions to the overall picture, includ-

ing physiology. The contribution of Reynolds on growth and 
reproduction, has, of course, a large section on the moulting 
cycle and also features issues like fecundity. oviposition etc. 
The chapters on ecology and behaviour, now separate, by, 
respectively, Nyström and Gherardi, address all relevant is-
sues concerning habitats, niches. intra- and interspecific 
competition and the like. Both as a general background and 
as a guide to properly interpret observations in nature, of 
obvious importance. Taylor, on native stocks, gives a re-
markably detailed account of the original inhabitants of the 
various crayfish regions, and this chapter should give envi-
ronmental managers a firm basis for assessing the impact of 
foreign invaders. The remaining four chapters of this section, 
respectively, on genetics, physiology, diseases, and immunol-
ogy, provide, accordingly, useful information for various 
practical purposes in management and aquaculture, next to 
giving the essentials of those aspects of the animals’ biology. 

Part 2 is organized in a most handy way, by genera. As 
the editor mentions, the genus Austropotomobius has been 
omitted in this new edition, whereas Cambarus has been 
added. 

The specific treatment of the genera in this section is 
aimed purportedly at a commercial approach to crayfish, 
indeed an aspect of prime significance: not only for aquacul-
ture and fishery per se, but just as well for acquiring funds to 
do proper research and to manage both native and alien 
stocks as responsibly as possible. Animals with an economic 
value can, to some extent, finance their own research! 

The concluding chapter by Holdich summarizes general 
aspects of the preceding sections and places crayfish in rela-
tion to the human world. The book is concluded with a use-
ful, integrated index (subject and taxonomic). 

The volume has been produced well: every chapter is 
invariably of a high quality, and the book as a whole has 
been carefully edited. A most welcome and utterly necessary 
compilation of crayfish biology and systematics, if one real-
izes the impact of the introduction of alien species on exist-
ing freshwater ecosystems world-wide, and the struggle for 
the conservation of the native species, often hampered by 
their sensitivity towards likewise introduced diseases. Truly 
thoughtful and responsible management can only be per-
formed with this book in hand, or at least within reach on 

the shelf.  H 
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