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Oral presentations (O) and Posters (P)

The decline of Astacus leptodactylus in Anzali Lagoon, Iran and possible causes (O)

ABDOLMALAKI Shahram

Caspian Sea bony fishes research center, P.O.Box 66 Bandar Anzali, Iran
Abdolmalaki2001@yahoo.com

The Anzali lagoon is inhabited by Astacus leptodactylus, a valuable commercial organism.
In 2001 – 2002, a survey to assess crayfish stocks showed sharp decline in the population. In 90000
trap hours of fishing, only 9 crayfish (5 male, 2 ovigenous females and 2 females without eggs) were
caught. Most of crayfish were caught in Chamesghal (33.3 %) but they were also caught in Sia
Darvishan, Mahrozen, Bahambar and Pesikhan.
The mean total length, carapace length, orbito – carapace length and weight were 104.9 ± 13.5 mm,
50.7 ± 6.9 mm , 39.1 ± 5.4 mm and 36 ± 13.5 g respectively. Some factors responsible for decreasing
of crayfish population in this lagoon included water pollution, recent years of drought and possibly
diseases.

Key Words: Astacus leptodactylus, decline, stocks, Anzali Lagoon

The Fatty Acid Composition for Spawners and Non-spawners of the Female Crayfish Astacus
astacus L. (Decapoda, Astacidae) in autumn (O)

ACKEFORS, Hans

Department of Zoology, Stockholm University, SE-10691 Stockholm, Sweden
hans.ackefors@zoologi.su.se

The fatty acid composition of the female Astacus astacus in a small lake without and with developed
cementglands in autumn spawning season were investigated in order to look for differences between
these two group of specimens. There were no real differences between the fatty acid composition in the
tail muscle, which was dominated by C18:1w7+9, C 16:0, C 20:5w3 and C 20:4w6. The fatty acid
composition of hepatopancreas were also similar between the two groups and dominated by
C18:1w7+9, C16:0, 16:1w7,C18:2w6 and C20:5w3. The dominant fatty acids in mature and immature
eggs were C:18:1w7+9.. The gonadosomatic index (GSI)for females with cementglands was 4.2
compared to 0.8 for females without cementglands. The latter females had a higher hepatosomatic
index (HSI) compared to females with cementglands. The relationship between the fatty acids
DHA/AA+EPA versus GSI-index indicates a slight difference between the two groups. A large
difference was obvious when comparing hepatopancreatic/gonad index versus GSI-index.

Key words: fatty acids, maturity, spawners, non-spawners
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The impact of an introduced crayfish (Procambarus clarkii) on juvenile fish, invertebrates and
macrophytes in an Italian lake (P)

ACQUISTAPACE Patrizia, CACCHIANI Andrea, GHERARDI Francesca

Dipartimento di Biologia Animale e Genetica 'Leo Pardi', Università di Firenze, Via Romana 17, 50125
Firenze, Italy.
patrizia.acquistapace@unifi.it

With a few exceptions, the importance of invasive crayfish in determining species composition,
diversity, and biomass of freshwater communities has been poorly investigated. In this study, we
analyzed the impact of the introduced crayfish Procambarus clarkii on fish fry, snails, and three
submersed macrophytes in a lake of central Italy. We conducted short-term caging experiments in
which mature male crayfish at three densities (0, 5, and 10 individuals/m2) were left feeding in
enclosures (0.4 m2) for three weeks (four replicates per density). Cages were stocked with known
densities of Gambusia fry, Physa snails, and three submersed macrophytes (Nymphoides peltata,
Potamogeton filiformis, and Utricularia australis). Our results indicate that even low crayfish densities
significantly modify both the abundance of snails and fish fry, and the biomass, density, and/or shoot
morphology of plants. Therefore, since P. clarkii can strongly affect aquatic macrophyte,
macroinvertebrate and fish communities, its introduction and its subsequent spread represent a serious
danger for the structure and composition of the littoral zone of Italian aquatic habitats.

Keywords: Procambarus clarkii, macrophytes, invertebrates, fish fry, littoral zone

Are rice seedlings affected by changes in water quality caused by crayfish? (O)

ANASTÁCIO Pedro M.1, CORREIA Alexandra M.2, MENINO João P.3, MARTINS DA
SILVALubélia3

1- IMAR: Institute of Marine Research, c/o Department of Ecology, University of Évora, Rua Romão
Ramalho, nº 59, 7000-671 Évora, Portugal. Fax. (+351) 266745395. email: anast@uevora.pt
2 - Universidade de Lisboa, Museu Nacional de História Natural – Museu Bocage (Departamento de
Zoologia e Antropologia), Centro de Biologia Ambiental (CBA), Rua da Escola Politécnica 58, 1269-
102 Lisboa, Portugal.
3 - INIA Estação Agronómica Nacional, Quinta do Marquês, 2784-505 Oeiras

An experiment was performed using 120×100×70 cm (length, width, height) outdoor tanks divided in
two by a 2 mm mesh and sown with Ariete rice variety. Treatment tanks had 2 crayfish on one side
and none on the other side. Control tanks were also divided but had no crayfish. Water quality
(turbidity, pH, dissolved oxygen and temperature) was similar (ANOVA, p>0.05) in both sides of the
control and the treatment tanks regardless of crayfish presence. Crayfish significantly increased
turbidity in the treatment tanks, but decreased the dissolved oxygen and pH. Temperature was not
significantly affected by crayfish although a slight increase was observed. The presence of crayfish
inside the tank in the opposite side of the mesh, did not affect the early stages of rice development
when compared with the control tanks. Student’s t test found no statistically significant differences on
seedlings height, total rice mass, total mass of seeds, and total mass of seedlings. A Mann-Whitney
test did not find statistically significant differences on the number of rice seedlings, or the number of
not germinated seeds. It is concluded that crayfish indirect effects on rice seedlings via water quality
are negligible.

Keywords: Procambarus, turbidity, oxygen, pH, seedlings, interactions,
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How do crayfish (Procambarus clarkii) destroy rice seedlings? (P)

ANASTÁCIO Pedro M. 1*, PARENTE Vasco S. 1, CORREIA Alexandra M. 2

1 - IMAR – Institute of Marine Research, c/o Departamento de Ecologia, Universidade de Évora, Rua
Romão Ramalho, nº 59, 7000-671 Évora, Portugal. Fax +351 266745395, email: anast@uevora.pt
2 – Universidade de Lisboa, Museu Nacional de História Natural – Museu Bocage (Departamento de
Zoologia e Antropologia), Centro de Biologia Ambiental (CBA), Rua da Escola Politécnica 58, 1269-
102 Lisboa, Portugal.

The effects of crayfish on 3 and 6 days old rice seedlings were tested by a laboratory experiment
quantifying the following fractions: 1) not germinated seeds, 2) damaged seeds, 3) seeds not recovered,
4) intact rooted seedlings, 5) rooted damaged seedlings, 6) uprooted intact seedlings, 7) uprooted
damaged seedlings. Seedlings were more affected by crayfish than seeds. A decrease of 80.7% on the
number of undisturbed seedlings (fraction 4) was observed at the 6 days level when crayfish were
added. The total number of intact seedlings (fractions 4 plus 6) decreased 92% at 3 days and 79% at 6
days. Damage occurred with or without uprooting of the plants and uprooting without consumption had
a low incidence. Seedlings were cut by crayfish at 0.194 cm for 3 days and 1.109 cm for 6 days. It can
be concluded that damage of plants by crayfish was mostly due to consumption of the recently
germinated parts and the effect was stronger on 6 days-old seedlings. Crayfish affected the majority of
seeds and seedlings although the weight consumed was not high. CPOM fragments produced during
the feeding process were less than 2% of the material removed by crayfish.

Keywords: ecology, interactions, Procambarus clarkii, Oryza sativa, foraging

Phylogeography of the New Zealand freshwater crayfish, Paranephrops spp. (O)

APTE, Smita & WALLIS, Graham

Department of Zoology, University of Otago, 340 Great King Street, P.O. Box 56, Dunedin, New
Zealand. smita.apte@stonebow.otago.ac.nz, graham.wallis@stonebow.otago.ac.nz.

I will discuss the initial results from our phylogeographic study of the New Zealand freshwater
crayfish, Paranephrops spp., Parastacidae. Currently, a single genus and two species are recognised
mainly on a morphological basis. Paranephrops planifrons occurs on North Island, and the northern tip
and west coast of South Island. Paranephrops zealandicus inhabits the south-east of South Island, and
Stewart Island. We predict that intra-species population genetic structure is high and that cryptic
freshwater crayfish lineages exist, reflecting speciation, extinction, and re-colonisation events that were
coupled to repeated niche diversification and range contraction during the dynamic palaeogeological
history of this Gondwanan fragment. New Zealand straddles the boundary of the Pacific and
Australasian plates, and its dramatic history of landmass formation has involved displacement of fault
systems, earthquakes, vulcanism, mountain uplift and correlated strong rainfall on the western alpine
ranges, glaciation and associated sea level change. We use DNA sequence divergence among
mitochondrial haplotypes to time the possible geological and climatic events that led to the present
inter- and intra-specific biogeographic distribution of freshwater crayfish in New Zealand.

Keywords: Phylogeography, Parastacidae, New Zealand, Vicariance, Dispersal, Paranephrops.
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Crayfish (Procambarus clarkii) effects on rice field algae and infesting macrophytes (P)

BARRADAS Sérgio M. 1, ANASTÁCIO Pedro M. 1, CORREIA Alexandra M. 2

1 - IMAR – Institute of Marine Research, c/o Departamento de Ecologia, Universidade de Évora, Rua
Romão Ramalho, nº 59, 7000-671 Évora, Portugal. Fax +351 266745395, email: anast@uevora.pt
2 – Universidade de Lisboa, Museu Nacional de História Natural – Museu Bocage (Departamento de
Zoologia e Antropologia), Centro de Biologia Ambiental (CBA), Rua da Escola Politécnica 58, 1269-
102 Lisboa, Portugal.

Crayfish (Procambarus clarkii) feeding preferences for 6 vegetal items present in rice fields were
tested: 6 and 9 days old rice seedlings (the most abundant item in recently sown rice fields),
Pithophora spp.(a filamentous algae), Scirpus juncoides, Alisma lanceolata and Alisma plantago-
aquatica (3 infesting macrophytes at early stages of growth). 72 experimental tanks were used under
laboratory conditions. 24 of the 72 tanks were used as controls without crayfish. In each tank similar
quantities of the 6 items were available for consumption during 24 hours. The amounts removed by
crayfish (one per tank) were adjusted using the weight variations in control tanks without crayfish.
Consumption preferences were ranked as follows: 6 and 9 days old rice seedlings, Pithophora spp.,
Scirpus juncoides, Alisma lanceolata and Alisma plantago-aquatica. A Friedman ANOVA
demonstrated statistically significant consumption differences among the items available. A post-hoc
test indicated that the consumption of some pairs of items does not differ. We conclude that a) among
the items tested crayfish prefer rice seedlings, b) algae (Pithophora spp.) are significantly consumed c)
infesting macrophytes will not suffer a significant impact from crayfish feeding.

Keywords: ecology, feeding, interactions, Procambarus clarkii, Oryza sativa.

Crayfish in Scotland: a review of current status and legislative control (O)

BEAN Colin 1, MAITLAND Peter 2, COLLEN Peter 3

1Scottish Natural Heritage, Caspian House, Clydebank Business Park, Clydebank G81 2NR Scotland
2Fish Conservation Centre, Gladshot, Haddington EH14 4NR Scotland
3FRS Freshwater Laboratory, Faskally, Pitlochry, Perthshire PH16 5LB

Crayfish are not native to Scotland, however at least two populations of the white-clawed crayfish
Austropotamobius pallipes have been recorded there. The origin of these populations is unknown.
North American signal crayfish Pacifasticus leniusculus were introduced to England from Sweden in
the 1970’s, and several feral populations have now become established within Scotland. Despite the
virtual absence of native crayfish species within Scotland, North American crayfish may significantly
impact aquatic habitats and species of conservation concern. Although legislative controls are in place to
control the introduction of alien crayfish species to Scottish waters, some ambiguity exists as to their
efficacy. This paper provides a background to the North American signal crayfish ‘problem’ in Scotland
and clarifies the measures available to control their introduction and spread.

Keywords: Legislation, status, Scotland.
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Movements, dispersal and spatial behaviour of the white-clawed crayfish Austropotamobius
pallipes in an upland stream, Northern England (O)

BUBB Damian H.1, THOM Tim J.2 & LUCAS Martyn C.1

1- School of Biological and Biomedical Sciences, University of Durham, Science Laboratories, South
Road, Durham, DH1 3LE, UK.
d.h.bubb@durham.ac.uk m.c.lucas@durham.ac.uk
2- Yorkshire Dales National Park Authority, Hebden Road, Grassington, North Yorkshire, BD23 5LB,
UK
tim.thom@yorkshiredales.org.uk

The white-clawed crayfish Austropotamobius pallipes is globally and nationally threatened. Upland
rivers and streams of northern England continue to hold good stocks. In these areas the species is
especially abundant in small tributaries however little is know about their movements and behaviour in
these streams. The movements and spatial behaviour of white-clawed crayfish in upland streams is of
relevance to their conservation and the potential reintroduction of populations. Through extensive
tagging of a population the spatial behaviour of white-clawed crayfish in an upland stream was studied.
Crayfish were permanently tagged using small (12-mm long x 2.1-mm diameter) internally implanted
passive integrated transponders. Over a ½ km reach of stream (width <2m) 500 adult crayfish (CL
>27mm) were tagged and their movements over the subsequent year were recorded. When crayfish
were active their locations were recorded using a combination of night viewing and trapping. All
trapped or observed crayfish were scanned and if tagged their unique identification number and
position was recorded. The patterns of movements, influence of size and sex and environmental factors
is discussed.

Keywords: Austropotamobius pallipes, behaviour, transponder

Crayfish diversity changes as a result of global climate changes and anthropogenic factors (P)

BURBA Aloyzas

Institute of Ecology of Vilnius University, Akademijos 2, LT-2600 Vilnius, Lithuania
aburba@ekoi.lt

Crayfish species, both native and alien, are affected by climate changes and anthropogenic factors.
Native crayfish species during long period of their existence under particular geographical conditions
have adapted to climate changes or retired from certain waterbodies. In Lithuania, Astacus astacus
disappeared from highly euthropised waterbodies. Introduced alien crayfish species generally are
adapted to various environmental conditions. Parameters of waterbodies the aliens meet in new places
in most cases are suitable for their spread and distribution. Our recent investigations indicated that A.
leptodactylus do not replace A. astacus from waterbodies with sufficient habitat diversity – abundance
of every species depends only on number of suitable habitat. Alien Orconectes limosus occupy the
whole waterbody but do not replace A. astacus from habitat suitable for this species only.
The spread and distribution of alien crayfish species are in most cases an anthropogenic factor, which
determines crayfish diversity. Introduction of the alien species A. leptodactylus and Pacifastacus
leniusculus to Lithuanian waters was a result of direct human activities. The aggressive spread of O.
limosus during recent years in Lithuania is a result of this species introduction to European waters over
100 years ago, too.

Keywords: crayfish diversity, climate change, anthropogenic factor.
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Crayfish in Lithuanian place–names, heraldry, and folklore (P)

BURBA Aloyzas1 & GOŠTAUTAITË Ieva2

1 Institute of Ecology of Vilnius University, Akademijos 2, LT-2600 Vilnius, Lithuania
aburba@ekoi.lt

2 Centre of Environmental Studies, Vilnius University, Èiurlionio 21/27, LT - 2600 Vilnius, Lithuania,
lape_g@yahoo.com

Crayfish names are not very popular in Lithuanian folklore and heraldry as birds, mammals, fish and
other animals. Crayfish in Lithuanian is VËŽYS, and during our investigations all place–names with
the root of the word VËŽ were selected. Officially only four lake names and five river names with this
root of word were found (there are 2827 lakes and 733 rivers in Lithuania in total). Six lake names and
five river names are known as local names. The name of one of the largest towns, Panevëžys has
originated from a crayfish name. This town has a crayfish monument in the middle of the Nevëžis
River, which crosses the town.
One of the administrative districts of Lithuania is unique in a crayfish case – Švenèionëliai district has
a crayfish on the blazon and on the flag. This district has rich history related to crayfish business.
About 250 t of noble crayfish were caught and exported annually in 1890-1914. The Švencionëliai
depot of crayfish export situated in the mid east of the country was the largest in Europe at the end of
the 19th and the beginning of the 20th centuries.

Keywords: place-names, heraldry, folklore.

Austropotamobius pallipes – the white-clawed crayfish Biodiversity Action Plan Steering Group
(P)

BYWATER, J1, BRICKLAND, J2, SIBLEY, P3

1 Environment Agency, Thames Region, Howberry Park, Wallingford OX10 8BD
Julie.bywater@environment-agency.gov.uk
2 British Waterways, Fearns Wharf, Neptune Street, Leeds LS9 8PB
jonathan.brickland@britishwaterways.co.uk
3Environment Agency, Midlands Region, Trentside Offices, Scarrington Road, Nottingham NG2 5FA
peter.sibley@environment-agency.gov.uk

The white-clawed crayfish Austropotamobius pallipes is the only species of crayfish native to Britain.
Once widespread this species has been in steady decline and can no longer be found in many parts of
the country. As a result it was considered a Priority Species by the Government who went on to publish
an action plan to help prevent any further decline. A copy of this plan can be found by opening the link
from the following web page: www.ukbap.org.uk/plans/species/
The Steering Group was formed in 1998 with the task of ensuring that the action plan is implemented
by the various responsible organisations. The contact Point for the Steering Group is the Environment
Agency and David Rogers and Elizabeth Watson have recently taken on the role of Lead Partner.
Areas of work covered by the Steering Group include identification of research areas, seeking
resources for achieving the Biodiversity Action Plan, liaison and providing advice and information.
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Gonad development, spawning, growth and survival of the crayfish Procambarus llamasi at three
different water temperatures (O)

CARMONA-OSALDE Claudia1 and RODRÍGUEZ-SERNA Miguel2

1Centro de Investigación y de Estudios Avanzados del IPN, Unidad Mérida (CINVESTAV).
Departamento de Recursos del Mar. Km. 6 Antigua Carretera a Progreso, A.P. 73 Cordemex, 97310
Mérida, Yucatán, México. Tel. +52 (999) 981-2903 Ext. 518, Fax +52 (999) 981-2334.
carmona@mda.cinvestav.mx
2Universidad Nacional Autónoma de México (UNAM). Facultad de Ciencias, Unidad Sisal,
Departamento de Biología, Ecología y Recursos Naturales, Laboratorio de Ecología y Biología Marina
Experimental. Calle 13 #739 Fraccionamiento Residencial Pensiones 5ª Etapa, 97217, Mérida Yucatán
Tel./Fax +52 (999) 987-2583,
mrs@fciencias.unam.mx

A study was done of the effect of three water temperatures (16º, 21º and 26º C) on the growth, survival,
gonad development and spawning rates of Procambarus llamasi during a 90-day trial. Juveniles (<40
mm total length) were stocked at 76 org/m2 density, and at a 1:1 M:F ratio. Growth improved in all
treatments with increasing temperature, showing significant differences between sexes. Males grew
more than females and achieved larger sizes with statistical differences (p< 0.05) between treatments.
Survival rate exhibited a negative relationship to temperature, with significant differences (p<0.05)
between the 16ºC treatment and the others, but not between the 21ºC and 26ºC. Survival rate decreased
from 90% at 16ºC to 42% at 26ºC. Ovary development increased as temperature increased. The
gonadosomatic and maturation indexes were significantly different (p<0.05) between the 16ºC
treatment and the others, but not between the 21ºC and 26ºC treatments. Spawning rate exhibited no
relationship to temperature, with optimum results (22%) at 21ºC.

Keywords: Procambarus llamasi, temperature, maturation index, gonadosomatic index

Effect of density and sex ratio on gonad maturation and spawning rate of the crayfish
Procambarus llamasi (Villalobos, 1955) (O)

CARMONA-OSALDE Claudia1 and RODRÍGUEZ-SERNA MigueL2

1 Centro de Investigación y de Estudios Avanzados del IPN, Unidad Mérida (CINVESTAV).
Departamento de Recursos del Mar, Laboratorio de Nutrición. Antigua Carretera a Progreso Km. 6,
A.P. 73 Cordemex, 97310 Mérida, Yucatán, México. Tel. +52 (999) 981-2903 Ext. 297, Fax +52 (999)
981-2334
carmona@mda.cinvestav.mx
2 Universidad Nacional Autónoma de México (UNAM). Facultad de Ciencias, Unidad Sisal,
Departamento de Biología, Ecología y Recursos Naturales, Laboratorio de Ecología y Biología Marina
Experimental. Calle 13 #739 Fraccionamiento Residencial Pensiones 5ª Etapa, 97217, Mérida Yucatán
Tel./Fax +52 (999) 987-2583.
mrs@fciencias.unam.mx

The effect of density and sex ratio on maturation and spawning in the crayfish Procambarus llamasi
was evaluated during a 90-day study. Five stocking densities were tested: 10 org/m2 (5 females/m2), 20
org/m2 (15 females/m2), 34 org/m2 (29 females/m2), 49 org/m2 (44 females/m2) and 64 org/m2 (59
females/m2). Five sex ratios (male: female) were tested: 1:1, 1:3, 1:6, 1:9 and 1:12. Maturation Index
results exhibited no significant differences between the high-density treatments, though there was a
significant difference between these and the lowest density treatment. Females in the lowest density did
not mature or spawn. The Gonadosomatic Index showed no differences between densities, with high
values in all treatments. Spawning increased in direct relation to density with the highest spawning
percentage recorded in the highest density treatment. Density had a clear and significant effect on
maturation and spawning in P. llamasi.

Keywords: Procambarus llamasi, density, sex relationship, gonad maturation, spawning

http://www.pdfdesk.com


IAA 15 Abstracts

17

Effects of temperature and photoperiod on glucose and vitellogenin hemolymph concentrations
in crayfish Cherax quadricarinatus (O)

D’AGARO, E. 1, FERRERO, E.A. 2, LORENZON, S. 2, GIULIANINI, P. G. 2

1Department of Animal Science – University of Udine, Italy.
2Departmen of Biology –University of Trieste, Italy

The crayfish Cherax quadricarinatus has been recently introduced in several countries wold-wide.
From a practical point of view there is a growing interest in the biology of this species. From a initial
stock of 66 cayfish 4 males and 12 females were selected for the experiment. The treatments were: A,
temperature 28 and photoperiod L:D 14:10 h and B, temperature 20.8° C and photoperiod L:D 12:12 h.
Animals were held in 200-liter glass tanks in a closed recirculating and aerated system. The experiment
lasted 8 weeks. Separation of HDL from hemolymph was performed on mini-polyacrylamide 7.5%
SDS-PAGE.
After 3 weeks, there was a significant (P<0.01) elevation of hemolymph glucose in females exposed to
28 ° C and L:D 14:10 h, relative to the crayfish kept at 20°C and 12:12 h .
The 7.5% SDS-PAGE separation of HDL from hemolymph showed four subunits with the approximate
molecular masses of 170, 177, 196 and 208 kDa. The increase of concentrations of polypeptides (170, 177
and 196 kDa) and the appearance of a new 208 kDa polypeptide were observed just before egg deposition
(third week).
This study indicates that glucose and vitellogenin concentrations in crayfish hemolymph can be
used as indicators of the ongoing ovarian maturation process.

Keywords: Cherax quadricarinatus, reproduction, glucose, vitellogenin

Effects of total replacement of fish meal by alternative protein sources on growth parameters
and carcass pigmentation in the Australian red claw crayfish Cherax quadricarinatus (O)

D’AGARO, E.

1Department of Animal Science – University of Udine, Italy.

The present study is part of a series, which attempt to address same key areas in the development of
practical diets for crayfish. A feeding trial was carried out for 91 days to test the effects of total substitution
in crayfish diets of fishmeal with a poultry by-product, dried algae and alfalfa meal. Red claw receiving
the algae diet showed a similar SGR and FCR compared to the control group. At the end of the trial, all
crayfish, irrespective of dietary treatments, showed a similar body composition. There was a significant
difference in body colour between crayfish fed the algae and alfalfa and the control group.

Keywords: Cherax quadricarinatus, growth, algae, pigmentation
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Data on the distribution of the autochthons crayfish in the Friuli Venezia Giulia region (P)

DE LUISE Giorgio1, ALARANTA Anna2, DI CRISTO Carlo1, DI COSMO Anna1, PAOLUCCI
Marina1.

1Department of Biological and Environmental Sciences, University of Sannio, Via Port’Arsa, 11,
82100 Benevento – Italy.
paolucci@unisannio.it

2Institute of Applied Biotechnology, University of Kuopio, P.O.Box 1627, FIN-70211 Kuopio, Finland

During the present study 4 species of crustaceans have been found in the watercourses of the Friuli
Venezia Giulia Region: Austropotamobius pallipes, Austropotamobius torrentium, Astacus astacus,
and Potamon fluviatilis. Species determination was based on previous studies carried out by several
authors (Bott, 1950; Laurent 1960; Hobbs, 1975; Froglia, 1978; Bruno, 1987; Grimaldi, 1990; De
Luise, 1991). On the basis of the morphological characteristics, the specimens of Austropotamobius
pallipes were divided into the subspecies Austropotamobius pallipes italicus and Austropotamobius
pallipes pallipes.. At present, the taxonomic classification of the autochthonous crayfish is still
controversial, therefore we have started a study of the genetic structure, based on the microsatellite
DNA of selected crayfish populations of the Friuli Venezia Giulia Region. The knowledge of the
genetic structure of crayfish populations is an extremely useful tool not only to classify the crayfish
species present in the Friuli Venezia Giulia Region, but also to set up their correct management that, in
order to protect their biodiversity, has to take into consideration both their genetic distance and the
natural reproductive isolation.

Keywords: Austropotamobius pallipes pallipes, Austropotamobius pallipes italicus; DNA
microsatellites; genetic analysis; morphological characteristics.

Water quality requirements of the white-clawed crayfish, Austropotamobius pallipes, a field
study (O)

DEMERS, Andréanne, REYNOLDS, Julian D.

Zoology Department, University of Dublin, Trinity College, Dublin 2, Ireland,
demersa@tcd.ie jrynolds@tcd.ie

The white-clawed crayfish has often been cited as a good bioindicator of water quality but its
requirements in terms of water quality are still unclear. Austropotamobius pallipes in Ireland benefits
from a lack of decapod competitors and from a ban on the importation of exotic crayfish species, thus a
limited impact of the crayfish plague. This situation offers a suitable model to study the fundamental
requirements of this species.
A survey was carried out in eight catchments of the midlands to assess the distribution of A. pallipes in
Ireland and to establish the range of water and habitat quality in which this species can be found.. Few
environmental or habitat characteristics (bank damage; tree cover) were found to predict crayfish
presence and the catch per unit effort was found not to be related to any of the parameters measured.
This does not support the idea of using the white-clawed crayfish as a bioindicator of eutrophication or
organic pollution.

Key words: Austropotamobius pallipes, water quality, Ireland, bioindicator
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An exhibit of crayfish and crayfish behaviour at Zoo Atlanta (O)

EDWARDS Donald H.

Department of Biology and Center for Behavioral Neuroscience, Georgia State University, Atlanta, GA
30302-4010, USA
dedwards@gsu.edu

An exhibit of crayfish was created at Zoo Atlanta over the Summer and Fall, 2003, by a team of three
undergraduates, Aaron Miller, Isaac Greenbride, and Lauren Burns, postdoctoral associate Dr. Brian
Antonsen, and zoo curator Sue Barnard. The exhibit consisted of a 250L aquarium containing 3-4
large (8-12cm) and 6-8 small (2-4cm) crayfish (P. clarkii), several small fish, 2-3 dragonfly nymphs
(Anax junius), and water plants, a 12min movie of crayfish behaviour, and a computer simulation of
crayfish behaviour implemented on a touch-screen computer kiosk. The aquarium contained a built-in
artificial mudbank and live water plants, an artificial burrow in the mudbank consisting of a 3-sided
tunnel and chamber, and shallow and deep areas away from the mudbank. A chiller and storage tank
maintain a supply of aerated, 20oC freshwater and crayfish available for the display aquarium. The
movie displays repeatedly and shows a variety of crayfish behaviour patterns: eating, mating, predator
avoidance, fighting, and dominance hierarchy formation. The simulation enables a user-selected
number of model crayfish to interact with food sources, shelters, and fish predators. Crayfish
behaviour is governed by a competition between 10 fixed action patterns. Creation of the exhibit was
sponsored by the Center for Behavioral Neuroscience. Supported by NSF 0349042.

Keywords: Zoo, exhibit, dragonfly nymphs, behaviour, videography, computer simulation.

Procambarus acutus acutus replacement of P.clarkii – a possible explanation (O)

EVERSOLE,Arnold, MAZLUM, Yavus and SPACIL, Mike

Department of Forestry and Natural Resources, Clemson University, Clemson, South Carolina, USA
29634-0317.
AEVRSL@Clemson.edu

Red swamp crayfish Procambarus clarkii which dominated (>95%) experimental crayfish culture
ponds in South Carolina was replaced by the native white river crayfish P. acutus acutus in < 10 years.
Follow-up competition experiments in aquaria, rice forage microcosms and a culture pond indicated
that the body size of P. a. acutus was important in defining the interactions between these two species.
Procambarus a. acutus faster growth and the larger initial hatched size provided the size advantage.
Chela size of the two species was evaluated because of its reported importance in crayfish aggressive
interactions. Both species chela length and width increased linearly with carapace length. Male crayfish
had larger chelae than their female conspecifics, and form I males had larger chelae than their
conspecific form II males. Both reproductive stages and sexes of P. a. acutus had larger chelae than
similar-sized P. clarkii. Chela size in concert with body sizes probably combined to flavor P. a. acutus
in interactions with P. clarkii.

Keywords: Competition, species replacement, ecology, P. clarkii, P.a. acutus
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Influence of habitat characteristics on the population density of the Noble crayfish (Astacus
astacus) in the Orljava river (Croatia) (P)

FALLER, Matej

Department of Zoology, Faculty of Science, University of Zagreb, Rooseveltov trg 6, 10000 Zagreb,
Croatia
matejfaller@yahoo.co.uk

The aim of this study is to verify influence of the habitat characteristics on the population size of the
noble crayfish (Astacus astacus). The population density of A. astacus was studied in three sites on the
Orljava River in continental part of Croatia, during August and September 2003, using mark-recapture
techniques. Each site represents the typical characteristics of the upper, middle and lower part of the
river (5, 30 and 50 km from the spring respectively). Crayfish were captured with baited LiNi traps, left
in the water overnight. Each individual was sexed, some morphological characteristics were measured
and presence of parasites, diseases and damages was recorded. The flow velocity, stream with and
depth, type of substrate of the bottom and physico-chemical parameters for each site were recorded.
Quality samples of macrozoobenthos were also taken and biotic index calculated for each site.
Correlations between habitat characteristics and population density were calculated.

Keywords: population density, Astacus astacus, morphology, habitat characteristics, biotic index

Crayfish utilization as the indicators of the natural and purified water quality (P)

FEDOTOV Valery, KHOLODKEVICH Sergey, SAFRONOVA Daria, KORNIENKO Eugeny

Saint-Petersburg Scientific Research Center for Ecological Safety, Russian Academy of Sciences,
Korpusnaja str. 18, Saint-Petersburg 197110, Russia
Fedotov@VF4493.spb.edu

Many crayfish species (Decapoda) and their populations are good indicators of the water quality in
natural water bodies. Surviving industrial populations of the crayfish are used as a control ones for
realization the monitoring of the smaller crayfish populations remained after industrial fishing or other
anthropogenic impact and restoring at the present moment. So at the laboratory of experimental
ecology of water systems was created a special device, which allows estimating the crayfish functional
state non-invasively by their cardiac activity at the different age. In 2000 the laboratory with the State
Unitary Enterprise «Vodokanal Saint-Petersburg» arranged a project concerning crayfish utilization as
the bioindicators of the purified sewage water quality for creation stations of the early notification
about changes in the purification process. The special aquarium installation was elaborated and
created, which consists from three aquariums with flowing sewage-purified water. Normal living
conditions for crayfish were provided in the aquariums. One of the aquariums was created for
conservation the crayfish family, where every year the new progeny can be born. Research of the
crayfish, born in the sewage purified water, was conducted during three years. Morphometrical and
physiological parameters of the crayfish functional state were studied extensively. The goal of the
project is the control improvement of the water quality, which is thrown down to the Gulf of Finland,
and its automatization.

Keywords: water quality, bioindication, cardiac activity
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Comparative analyses of the metabolism of two populations of Cambarellus montezumae in two
environmental different sections of the San Juan River, Querétaro, México (P)

FÉLIX-CUENCAS Leticia and GUTIÉRREZ-YURRITA Pedro Joaquín

Laboratorio de Zoología, Facultad de Ciencias Naturales, Universidad Autónoma de Querétaro. Centro
Universitario s/n, Cerro de las Campanas, Querétaro 76010, Qro. , Méx.
yurrita@uaq.mx

The study of the invasive species is of great importance because they might function like natural
laboratories. Cambarellus montezumae, the dwarf crayfish, is endemic from the Lerma River system,
but like a great coloniser, has invaded some rivers belonging to the Pánuco river system. In order to
know how C. montezumae responds to different environmental conditions and to assess its
physiological plasticity, two populations were ecophysiologically studied. One population used to live
thrive in a very polluted system (Las Rosas); and the other one in a very clean, no disturbed system (El
Boyecito). Nictemeral cycles of the main metabolic pathways were compared: standard aerobic and
excretory metabolisms. Both indices were measured under natural conditions (in situ). Population from
Las Rosas showed more metabolic activity to assimilate proteins, so its excretory rate was significantly
higher than the excretory rate of the population from El Boyecito. Concerning aerobic metabolism,
population from EL Boyecito had lower rates than the other population. C. montezumae has presented a
high metabolic plasticity after only two years of starting the colonisation of the San Juan River. The
energetic cost to survive in a very polluted and disturbed system is approximately twice than the energy
required to survive in a clean system.

Keywords: pollution, exotic species, ecophysiology, dwarf crayfish.

The Alien Louisianan Red Swamp Crayfish Procambarus clarkii Girard in Lake Naivasha,
Kenya 1999-2003 (O)

FOSTER, John & HARPER, David

1Environment Agency, Saxon House, Little High Street, Worthing, West Sussex, BN11 1DH, U.K
john.foster@environment-agency.gov.uk
2 Department of Biology, University of Leicester, Leicester, LE1 7RH, U.K.
dmh@leicester.ac.uk

Catch per unit effort for Procambarus clarkii in Lake Naivasha in late 2000 was very poor at 0-3.5% of
the abundant catches in late 1999.The population crash of P. clarkii in Lake Naivasha from 1999 to
2000 can be summarised as the natural collapse of an artificial fishery, almost certainly due to a
drought related to ‘El Nino’ events which decimated key littoral crayfish habitat. P. clarkii stranded on
land, were desiccated or exposed to heavy predation in shallow water by wading avian predators and
bigmouth bass. Water hyacinth (Eichhornia crassipes) mats, an important P. clarkii nursery habitat,
were negatively impacted by the drought. The lake level fell by about one metre from late 1999 to late
2000 but the shore line reduced by 100 metres or more in places, completely drying out littoral zones.
P. clarkii survived better where the littoral habitat had not been as degraded by the drought as on the
papyrus fringed western shores of the lake.
By late 2001 lake water level had increased again and both P. clarkii populations and water hyacinth
cover increased to moderate levels. However, by mid 2003 the water hyacinth in the lake had been
decimated by biological control with concomitant relatively low numbers of P. clarkii recorded in the
lake; this was reflected in an upsurge in aquatic macrophytes and associated mollusca in the lake.

Keywords: Alien crayfish, population dynamics, drought, water hyacinth.
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Status of the Alien Louisianan Red Swamp Crayfish Procambarus clarkii Girard and the Native
African Freshwater Crab Potamonautes loveni in Rivers of the Lake Naivasha Catchment,
Kenya. (O)

FOSTER, John & HARPER, David

1Environment Agency, Saxon House, Little High Street, Worthing, West Sussex, BN11 1DH, U.K.
john.foster@environment-agency.gov.uk
2 Department of Biology, University of Leicester, Leicester, LE1 7RH, U.K.,
dmh@leicester.ac.uk

The distribution and abundance of the alien American freshwater crayfish Procambarus clarkii and of
the native African freshwater crab Potamonautes loveni in the lower to middle reaches of the Rivers
Gilgil, Malewa and Karati flowing into Lake Naivasha were assessed by trapping between 1999 and
2003. P.clarkii was common in the lower reaches of the Rivers Gilgil, Malewa and Karati having
colonised these rivers by upstream movement from Lake Naivasha. P.loveni was only recorded at sites
on the River Malewa where P. clarkii was absent. These sites were upstream of a weir which P.
clarkii may not as yet have been able to cross. It is hypothesized that P. loveni may have inhabited the
lower stretches of these rivers prior to colonisation by P. clarkii but has since been predated or out-
competed by the aggressive P. clarkii. It is also possible that P. clarkii has effectively wiped out
downstream stocks of P. loveni by acting as a vector for a crustacean disease such as crayfish plague,
Aphanomyces astaci. Alternatively, P. loveni may be absent from the lower reaches of rivers flowing
into Lake Naivasha because physicochemical conditions are unsuitable for it, for example, the water
temperature may be too high for it in the lower reaches of these rivers.

Keywords: Alien crayfish, native crabs, abundance, distribution, interactions.

Life Cycle Characteristics of the White-Clawed Crayfish Austropotamobius pallipes (Lereboullet)
in the Wye River System, Wales, U.K. (O)

FOSTER, John & SLATER, Fred

1Environment Agency, Saxon House, Little High Street, Worthing, West Sussex, BN11 1DH, U.K.,
john.foster@environment-agency.gov.uk
2Cardiff University, Llysdinam Field Centre, Newbridge-on-Wye, Llandrindod Wells, Powys, LD1
6NB, U.K.
slaterfm@cf.ac.uk

Information is presented on the life cycle characteristics of Austropotamobius pallipes in the Wye
river system, Wales. Such information is particularly valuable (and becomes unobtainable) after the
mass extinctions of many populations of A. pallipes in Europe due to crayfish plague, Aphanomyces
astaci. Life cycle characteristics of endemic A. pallipes populations may be different from populations
built up by restocking after crayfish plague has passed as such restocked A. pallipes populations may
differ genetically from endemic populations. Knowledge of life cycle characteristics may be an aid to
conservation efforts to restore A. pallipes to water bodies and it is also useful for comparing
populations and influences on populations. Assessed life cycle characteristics include size at onset of
sexual maturation, dates of copulation, minimum size of berried females, fecundity relationships, dates
of eggs hatching and biometrical relationships between hatchlings and mothers. Life cycle
characteristics of A. pallipes within the Wye river system, Wales are compared with published work
within A. pallipes’s European range. Environmental temperature seems to be a major influence on A.
pallipes’s life cycle characteristics across its range.

Keywords: Austropotamobius pallipes, life cycle, fecundity, sexual maturity
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Crayfish as surrogate species in aquatic conservation: examples from Tyrol (O)

FÜREDER Leopold, SINT Daniela, LEITER Josef, DECLARA Andreas

University of Innsbruck, Institute of Zoology and Limnology, Technikerstr. 25, A-6020 Innsbruck,
Austria
leopold.fuereder@uibk.ac.at

Lists of endangered species worldwide tell us that freshwater biodiversity is more threatened than
terrestrial. In denser populated areas of mountainous regions, like in the Austrian and Italian Tyrol,
land use and industrial development has caused a considerable loss of natural and ecologically intact
aquatic systems. Especially in cultivatable areas, freshwater-dwelling species decline and many are
endangered, among them the three naturally occurring species Astacus astacus, Austropotamobius
pallipes and A. torrentium. In ongoing species conservation projects we realize concrete measures for
improving their situation. In cooperation with the responsible institutions we perform a long-term
programme including the protection, restoration and expansion of aquatic habitats combined with
crayfish culture and re-introduction in various waters. Taking advantage of their various attributes,
crayfish are used as “surrogate species”. Top-significance is assured for the formerly better-known
and appreciated largest aquatic invertebrate. Simultaneously, comprehensive measures provide for
aquatic habitat and species conservation.

Keywords : Austropotamobius pallipes, A. torrentium, Astacus astacus, aquatic habitat, endangered
species, key species.

The 24 hour activity patterns of Euastacus sulcatus (Decapoda: Parastacidae) in southeast
Queensland (O)

FURSE James M., WILD Clyde H., SIROTTI Simon & PETHYBRIDGE Heidi

School of Environmental and Applied Sciences, Faculty of Environmental Sciences, Griffith
University, Gold Coast, PMB 50 Gold Coast Mail Centre, Bundall 9726 Queensland, Australia.
j.furse@griffith.edu.au

Euastacus sulcatus is well known in the Gold Coast hinterland as specimens are commonly observed as
active during daylight hours, both in-stream, and wandering overland. The activity patterns observed in
this species, during daylight hours, are conspicuously different to those activity patterns reported from
studies conducted elsewhere. This study has investigated the 24 hour activity patterns of this species,
during the local winter and summer of 2002/2003. Differences in activity patterns between the hours of
light and dark, size classes of crayfish, and seasons are presented and discussed. We offer a possible
explanation of the observed activity patterns in E. sulcatus.

Keywords: Euastacus sulcatus, nocturnal and diurnal activities.
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Agonism and shelter competition between Procambarus acutus acutus and P. clarkii: possible
effects upon invasion (O)

GHERARDI Francesca 1 & DANIELS William H. 2

1Dipartimento di Biologia Animale e Genetica, Università di Firenze, Via Romana 17, 50125 Firenze,
Italy.
gherardi@dbag.unifi.it
2Department of Fisheries and Allied Aquacultures, Auburn University, AL, 36849-5419 USA
daniewh@acesag.auburn.edu

Invasive crayfish are generally competitively superior to the natives due to their larger chelae or mean body
size, aggressive nature, and less susceptibility of fish predation. Shelter is one of the most important limited
resource over which crayfish compete. In the present laboratory study, we tested whether the invasive
Procambarus clarkii is dominant over the native (to Delaware) P. acutus acutus. Then, we analyzed
whether aggressive dominance in the former precludes the shelter utilization of the latter. The agonistic
behavior of 24 heterospecific pairs composed of size-matched mature males was observed for an hour per
day in two experiments -the first in the presence and the second in the absence of an artificial burrow. The
time spent by each species inside the burrow in the first experiment was compared with data from a third
experiment in which crayfish were kept alone. The main conclusion contrasts with results from other
studies, which proved that shelter occupancy was exclusively ruled by dominance order. Instead, it reveals
that, although being most often subordinate in direct interactions over P. clarkii and although displaying
the same preference towards the shelter, the native P. acutus acutus was more able to acquire and maintain
the resource.

Keywords: behavior, agonism, shelter competition, Procambarus clarkii, Procambarus acutus acutus

Crayfish species, distribution and abundance in waterbodies of protected teritories of Lithuania
(P)

GOŠTAUTAITË, Ieva

Centre of Environmental Studies, Vilnius University, Èiurlionio 21/27, LT - 2600 Vilnius,
Lithuania
lape_g@yahoo.com

Protected territories form 12% of Lithuania’ area. Four national parks and 30 regional parks make the
system of these territories. Only one national park, situated on the Kuršiø spit has no fresh water
waterbodies. Another 3 national parks and the most of regional parks have a long and rich crayfish
history. Previously waterbodies with crayfish populations were protected. In 1978–1992 every four–
five years a new list of waterbodies was confirmed in which amateur and commercial crayfish fishing
was forbidden. Those lists included 85–107 lakes and 26–69 rivers in cerntain periods, 215 lakes and
100 rivers in total. Lakes in which crayfish fishing was forbidden covered 5,9–8,8% of the total area of
Lithuanian lakes. Nowadays there are no special crayfish reservations. Crayfish are protected only by
harvest regulations, which still are not species specific. Our investigations of waterbodies in protected
territories testified to a very intensive spread of alien crayfish Orconectes limosus and also the presence
of introduced Astacus leptodactylus and Pacifastacus leniusculus populations. The crayfish
management in protected territories is the only way for conservation, restoration and enhancement of
the native species Astacus astacus populations.

Keywords: protected territories, species, distribution, abundance.
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Procambarus yagoii, a new crayfish species from Central México (P)

GUTIÉRREZ-YURRITA Pedro Joaquín

Laboratorio de Zoología, Facultad de Ciencias Naturales, Universidad Autónoma de Querétaro. Centro
Universitario s/n, Cerro de las Campanas, Querétaro 76010, Qro., Méx.
yurrita@uaq.mx

A new crayfish species for Science is described from Central México. Type locality is Plátanos stream,
close to Bucareli Mision, in the heart of the Sierra Gorda Biosphere Reserve, Querétaro. Morphometry
of the species is very similar to that found in Procambarus toltecae, its closest relative. Relationships:
P. yagoii has unquestionable affinity with P. toltecae, and great affinity with Procambarus acutus
cuevachicae. The species looks like some individuals belonging to P. toltecae, especially from the
Palitla population, because individuals from other populations have a pale-yellow ribbon in their
carapace (running longitudinally). The name of the species is because my son, Yago, was born by the
dates that I found the crayfish population, 4 years ago. Diagnosis: crayfish of medium size (40-60cm);
rostral margins without lateral spines and slightly convex; The rostrum is broad at base; the carapace
has a broad areola and lack of lateral spines. Male with hook on ischiopodites of third and fourth pairs
of pereiopods; annulus ventralis with irregular surface on which groove coincides with cleft of sternite
of fourth pairs of pereiopods. Molecular analyses (RAPD and the sequence of the 16S-DNAm) clearly
separate populations of P. yagoii from the other populations from the same area (P. toltecae, P.
hortonhobbsi, P. acutus cuevachicae).

Keywords: Querétaro, morphometrics, molecular analyses, taxonomy, systematics.

Crayfish species from Cuba: checklist and update of their distribution (P)

GUTIÉRREZ-YURRITA Pedro Joaquín

Laboratorio de Zoología, Facultad de Ciencias Naturales, Universidad Autónoma de Querétaro. Centro
Universitario s/n, Cerro de las Campanas, Querétaro 76010, Qro., Méx.
yurrita@uaq.mx

An update of the distribution ranges and a checklist of the Cuban crayfish species are made.
Procambarus atckinsoni was collected only in Isla de la Juventud (formerly named Isla de Pinos).
Procambarus cubensis broadly occur in the west side of the main Island (Pinar del río, La Habana) and
in Isla de la Juventud. Two sub-species for P. cubensis are reported: P. cubensis cubensis and P.
cubensis rivalis. The last of the species recorded to Cuba is Procambarus niveus, a troglobic species
from Cueva de Santo Tomás and some underwater streams in the Sierra de los órganos (Pinar del Río).
Distribution ranges of P. cubensis is now wider than was 15 years ago, when researchers of University
of la Havana, Institute of Ecology and the Academy of Sciences of Cuba conducted a general revision
of the Decapoda species in Cuba. However, is not clear which of the sub-species is extending their
natural area of distribution using the drainage ditches of the dams, canalisation of the rivers and the
transportation of water from one basin to another. On the other hand, P. niveus is reducing its
distribution range because of the degradation and fragmentation of its fragile habitat. Another threat to
crayfish fauna in Cuba is the introduction of exotic fishes with aquaculture purposes.

Keywords: taxonomy, conservation biology, threats, endemic fauna, exotic fishes.
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Ecophysiological adaptations of Procambarus clarkii to the Doñana National Park freshwater
marsh, Spain (O)

GUTIÉRREZ-YURRITA Pedro Joaquín * and MONTES DEL OLMO Carlos

*Laboratorio de Zoología, Facultad de Ciencias Naturales, Universidad Autónoma de Querétaro.
Centro Universitario s/n, Cerro de las Campanas, Querétaro 76010, Qro., Méx.
yurrita@uaq.mx
Departamento de Ecología, Universidad Autónoma de Madrid, Spain

The red swamp crayfish is, at present, the most successful crayfish invader in Europe. Furthermore, P.
clarkii has become a key species as it has greatly altered the functioning and structure of the
ecosystems invaded; this is the case of the Doñana National Park freshwater marsh. So in order to
understand how P. clarkii can transform the ancient ecological characteristics of the colonised
ecosystem to a new ecological equilibrium, it is important to understand how it responds to different
environmental conditions. P. clarkii populations from different habitats of DNP freshwater marsh were
ecophysiologically compared (standard aerobic metabolism, nitrogen excretion, population dynamics
and assimilation efficiencies). Our data suggest that: 1) P. clarkii has a great metabolic plasticity. 2)
They have metabolic modifications to survive at different hydroperiods, and to resist severe drought. 3)
They can change their alimentary strategies depending of the food availability. 4) They can adjust their
energetic requirements depending of the environmental conditions and of the quality of their alimentary
resources. 5) They can modify their reproductive behaviour and strategy respect to the water regime. 6)
They can quickly adapt their metabolism upon different temperatures, being klinocitenic animals. 7)
They use to modulate their metabolism under different habitat stressors (Q10<1).

Keywords: introduced species, aerobic and excretory metabolism, population dynamics, Q10.

The distribution and conservation status of burrowing crayfishes Fallicamabarus fodiens and
Cambarus diogenes in Canada (O)

HAMR, Premek

Upper Canada College, Science Department, 200 Lonsdale Rd. Toronto, Ontario. Canada. M4V 1W6.
phamr @ ucc.on.ca

The distribution, density and status of the burrowing crayfishes Cambarus diogenes and Fallicambarus
fodiens was evaluated in Canada. Surveys in possible habitats were conducted within and adjacent to
the known Canadian ranges of the two species. The density (burrows/m2), habitat type and potential
threats were evaluated for each population studied. Overall, eighteen populations of C. diogenes and
thirty-four populations of F. fodiens were surveyed.
The distribution of F. fodiens was extended north to the southeastern shores of Georgian Bay and East
to the northeast shore of Lake Scugog. Eighteen percent of the populations occurred in protected areas
and the burrow density ranged from 0.1 to 5.4/m2. The distribution of C .diogenes was extended
significantly east to The Niagara Peninsula as well as the northeastern shoreline of Lake Erie. Thirty
nine percent of the populations occurred in protected areas and the burrow density ranged from 0.25 to
4.5/m2.
There is sufficient evidence to suggest that both species should be considered as threatened in Canada
as the probability of habitat destruction and thus of local extinctions is high throughout the vast
majority of their relatively restricted Canadian ranges.

Keywords: Burrowing crayfish; Conservation status, Density, Distribution
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The influence of gender, size, life stage and prior residence on competition for shelter between
marron (Cherax tenuimanus) and yabbies (Cherax albidus) (P)

HEIGHT Shaun, MARSH Blair and WHISSON Glen

Curtin University of Technology, Australia.
heights@ses.curtin.edu.au

In the south-west of Australia, interspecific interactions between non-native yabbies (Cherax albidus)
and indigenous marron (Cherax tenuimanus) are not well understood. While there is abundant evidence
to suggest that invasive freshwater crayfish are detrimental to native species, it appears that in some
waterbodies, marron populations are showing remarkable resilience to the yabby onslaught. This is an
important and unexpected occurrence, indicating that the mechanisms underlying and shaping
displacement in mixed crayfish populations may not be as straightforward as originally thought.
Researchers have suggested that the availability of complex shelter, and the ability of crayfish to
successfully compete for its occupation, is an important factor shaping such displacement.
We investigated the influence of crayfish gender, relative size, life-stage and prior residence on shelter
acquisition. An individual marron or yabby was placed into an aquarium containing one crayfish
shelter. After 24h tanks containing a marron received a yabby, and tanks containing a yabby received a
marron. The shelter occupant and any confrontation between crayfish were recorded after 10 minutes,
and then every 4h for a 24h period. Intruding crayfish included same or opposite sex heterospecifics
that were the same size, larger or smaller than the resident crayfish. One treatment also included
berried yabbies as a resident/intruder, testing the assertion that this life stage is the most successful at
acquiring shelter and maintaining residence. Results will be presented and discussed in the context of
freshwater crayfish introductions in Western Australia and resulting impacts on aquatic ecosystems.

Keywords: invasive species, shelter competition, prior residence, Cherax tenuimanus, Cherax albidus

Tailflip responses to crayfish predators and social rivals (O)

HERBERHOLZ Jens, SEN Marjorie, ISSA Fadi A., and EDWARDS Donald H. 1

Department of Biology and Center for Behavioral Neuroscience, Georgia State University, Atlanta, GA
30302-4010, USA
1dedwards@gsu.edu

Tailflip escapes are among the most dramatic and well-studied of crayfish behaviour patterns, and the
neural circuits for escape are among the best understood in the animal kingdom. Despite this
understanding, it has not been possible to know how the three types of escape behaviour are used in
response to attacks by predators or social rivals. We have used a combination of high-speed
videography and aquarium field-potential recordings to identify activation of the Lateral Giant (LG),
Medial Giant (MG), or non-giant (NG) escape circuits with individual tailflips evoked by the attack of
a dragonfly nymph or a social rival. Tailflips were the sole defence mechanism used in response to an
attack, and every predator strike evoked an escape tailflip. Attacks to the front of the crayfish triggered
tailflips mediated by the MG or NG circuits, whereas attacks to the rear always elicited tailflips
mediated by the LG circuit. Tailflipping proved highly successful in avoiding attacks. Dominance
fights evoked alternating bouts of offensive tailflips from either crayfish during the escalatory phase of
the contest. The contest ended when one animal displayed an initial MG or NG tailflip, followed by a
rapid series of NG tailflips that signalled defeat. Supported by NSF 0349042 and 0135162.

Keywords: Dragonfly larvae, dominance, attack, escape, Lateral Giant, Medial Giant, field potential
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Growth and survival of juvenile Mexican crayfish (Procambarus aztecus) and redclaw crayfish
(Cherax quadricarinatus) under communal culture conditions (O)

HERNÁNDEZ VERGARA Martha Patricia

Instituto Tecnológico del mar no.1, Boca del Río,Veracruz.km 12 carr. Veracruz- Cordoba a.p.78 c.p. 9
mphv@hotmail.com

The introduction of exotic species has facilitated the development of aquaculture in many countries,
even though it is well known that such introductions can threaten stability of the natural environment,
causing problems in the structure and function of associated ecosystems. Prior to the consideration of
exotic introductions for aquaculture, the nature of any probable interactions with native species should
be understood. Given recent interest in the aquaculture of redclaw crayfish (Cherax quadricarinatus)
in Mexico, a study was conducted to investigate competitive interactions between redclaw and native
Mexican crayfish (Procambarus aztecus). The objective was to examine growth, survival, competition
and possible aggressive interactions between juveniles of the two crayfish species when stocked alone
and in combination. Individuals were stocked at a 5:5 proportion in the communal treatment and
compared to isolated crayfish held in plastic containers (30 x 50 cm 2) under laboratory conditions.
Treatments were replicated four times and crayfish were feed twice per day (8:00 and 18:00 h) with a
shrimp feed. After eight weeks, final weight and survival of each replicate were measured and the
mean weight gain analyzed and compared using ANOVA. Results will be discussed in the context of
redclaw translocation into Mexico for aquaculture.

Keywords: Growth, competition, aggressive interactions

On the use of crayfish in studying accumulation of PCB’s in benthic foodwebs (P)

HOLMQVIST Niklas, STENROTH Patrik, LARSSON Per, NYSTRÖM Per, BERGLUND Olof and
GRANELLI Wilhelm

Lund University, Ecology Building, S-223 62 Lund, SWEDEN.
niklas.holmqvist@ekol.lu.se

The accumulation of polychlorinated biphenyls (PCB’s) in freshwater organisms is dependent on
several different mechanisms. Bioaccumulation of PCB’s in pelagic biota has been shown to be
negatively related to lake trophic status. In a project focusing on the introduced signal crayfish
(Pacifastacus leniusculus) in Sweden the role of lake related processes on the uptake of PCB’s in
benthic organisms were investigated. From 19 lakes in Sweden samples of crayfish as a indicator of the
littoral benthic food web and chironomid larvae as a profundal organism were analyzed. The results
show that PCB concentration in chironomid larvae mirrors the pelagic compartment of lakes and
decrease with lake trophy. PCB concentration in crayfish seems to be unrelated to lake trophy. Further,
variation in PCB concentrations in one population of crayfish was studied. We could not find any
differences in PCB due to sex, size or lipid content in the animals studied but high variation in the
material suggest that other factors determining PCB accumulation in crayfish.

Keywords: PCB’s, lake trophy, benthic foodwebs, bioaccumulation

http://www.pdfdesk.com


IAA 15 Abstracts

29

Use of biocides for eradication of an unwanted population of signal crayfish, a trial in the field
(O)

HILEY, Peter D. and PEAY, Stephanie

Scott Wilson, The Design Innovation Centre, 46 The Calls, Leeds LS2 7EY, UK
crayfish@brydens.org.uk

Signal crayfish (Pacifastacus leniusculus) have escaped into the wild in much of England. Only a
handful of catchments remain completely free of this invasive species, which has significant impacts on
native crayfish and other aspects of aquatic ecology. Methods of eradication other than biocides have
all been unsuccessful. This trial was in outdoor tanks on the banks of a farm irrigation reservoir with
an unwanted population of signal crayfish, as a preliminary to eradication of the crayfish. The trial
involved several common chemicals being added individually and in combination to achieve a total
kill. Deoxygenation stimulated emergence from burrows, then a toxicant was used, either high pH and
ammonia, or hypochlorite, to kill the animals. Deoxygenation alone, or low doses of toxicants,
stimulated crayfish to climb out of the water (a fabric mesh was used in the trial). A commercial brand
of natural pyrethrum sprayed on the soil was found to be very effective against crayfish out of water.
The chemicals used are all readily degradable or can be easily neutralised, so they are not persistent in
the environment. They are not selective and desired non-target species need to be rescued before the
start of the eradication process.

Keywords: biocides, signal crayfish, eradication

Conservation of the native white-clawed crayfish Austropotamobius pallipes in the uplands of
mid-Wales (O)

HOWELLS Mererid & SLATER Fred

Cardiff University Field Centre
HowellsM1@UWEcoCen.demon.co.uk

Sheep dip pollution (particularly synthetic pyrethroids) and excess siltation due to high density
livestock farming and forestry are problems contributing to the decline of crayfish in many parts of the
world. In Wales, these problems have caused the local decline of the native white-clawed crayfish
(Austropotamobius pallipes). Sheep dip is now somewhat controlled by regulations and habitat
improvement projects have locally reduced siltation problems so that some rivers, such as the Afon
Edw, are showing signs of habitat recovery. As a consequence remnant A. pallipes populations also
appear to be recovering. However, in some more badly affected rivers, A. pallipes populations are at
best not recovering and at worst have even disappeared. So how do we halt and reverse that decline?
We suggest that restocking of rivers where crayfish have gone but the habitat has improved may be one
answer. However, we must first assess the genetic diversity of individuals within and between
catchments. This information will allow us to create sustainable restocking and management plans
whilst retaining the genetic integrity of the local populations.
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Crayfish conservation in Madagascar-a rare case of sustainable harvesting? (O)

JONES Julia1, ANDRIAHAJAINA Fortunant2, HOCKLEY Neal3

1 Department of Zoology, University of Cambridge, Downing Street, CB2 3EJ, UK,
jpgj2@cam.ac.uk,

2 Vokatry’ny Ala, BP 1067, Fiantanrantsoa, Madadagascar 301,
bevoahazo@wanadoo.mg
3 School of Agricultural & Forest Sciences, University of Wales Bangor, Wales, UK,
afpe5d@bangor.ac.uk

Astacoides crayfish are endemic to Madagascar where they are found in the forested mountain streams
of the eastern highlands. They are extremely important to the poor rural communities in the area, both
as a source of protein and for small-scale trade. However, there has been concern that the harvest is
unsustainable and it is currently banned within protected areas. We have spent 3 years studying the
population dynamics and socio-economic context of the harvest in and around one protected area:
Ranomafana National Park, with the aim of developing management recommendations useful to local
stakeholders. Using a mark and recapture experiment involving more than 20 000 individuals across
79 sites with a range of harvest intensities, we investigate the effect of harvesting on density and
population structure. We have also developed simple population models to investigate the relative
effectiveness of difference management strategies. The results are encouraging as the harvest, at least
of the most commonly collected species (A. granulimanus), appears to be sustainable at current levels.

Keywords: Astacoides, Madagascar, sustainable, harvesting, management

Noble crayfish (Astacus astacus) reintroduction project in river Pyhäjoki, western Finland - a
case study (O)

JUSSILA Japo1,2, OJALA Kari3, MANNONEN Ari1

1Crayfish Innovation Center, Vääksy, Finland; raputietokeskus@jippii.fi
2Department of Applied Biotechnology, University of Kuopio, Finland; japo.jussila@uku.fi
3Oulanka city, Finland;kari.ojala@pp6.inet.fi

The crayfish plague and watercourse construction have devastated once productive noble crayfish
(Astacus astacus) stocks from the large river systems in Western Finland during the first half of the
1900’s. Since then, there have been several attempts to reintroduce noble crayfish to rivers as well as
resources have been used to improve the aquatic habitat to suit better the general requirements of
crayfish. River Pyhäjoki has been hit by crayfish plague twice (1960 and 1979), and once (1988) the
reason for mortality was unknown. The most recent reintroduction program was initiated at the turn of
the millennium, year 2000, when a carefully planned project was funded by fisheries administration
from EU and by other financers from national and private sources to reintroduce noble crayfish into
river Pyhäjoki. The project included massive stockings of noble crayfish from several populations as
well as education of the local fishermen on the management of crayfish stocks. After two years of
introductions a complicated lesson was learnt, since, amongst other coincidences, also crayfish plague
was introduced to the river system. The recent spread of the plague has been sporadic in the river
system and quite amazingly it did not affect all the stocks even in the main channel of the river. The
plague also wiped out one of the source stocks 50 km from the river Pyhäjoki. Later it was discovered,
that the type of the plague fungus actually indicated that it could have originated from a signal crayfish
stock, either directly or indirectly. There is no known occurrences of signal crayfish in this area.
Furthermore, the stockings were more successful in the small rivers upstream than in the main channel
of the river Pyhäjoki itself. Due to severe lack of rainfall and resulting drought some of the small river
populations were also lost. The dynamics of the plague and experiences from the river Pyhäjoki
crayfish introduction project are discussed in detail.

Keywords: noble crayfish, introductions, crayfish plague, river system
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Research on Biological characteristics, density of distribution and test for best kind traps to fish
Caspian Sea crayfish Astacus leptodactylus eichwaldi (O)

KARIMPOUR Mohammad G

Caspian Sea Bony Fishes Research Center. P.O Box 66 Bandar Anzali, IRAN
mohammad_karimpour @ yahoo.com

Among crayfish species only Astacus leptodactylus eichwaldi (Pontastacus eichwaldi) inhabits the
Anzali region. Opera House traps with elliptical shape proved its good catchability on fishing this
species relative to other types of traps. By designing twelve transects, sampling of crayfish has been
performed. The maximum density of crayfish was found in breakwater area in Jafrood locality at a
depth of 40-60 m. Average weight and length 60.6 ± 0.3 g (range 12.5 – 148 g) and 125.6 ± 0.2 mm
(range 72-169 mm). CPUE was high in winter and least in spring; best catches were at the harvesting
depth of 55 m. Absolute and working fecundity was 308.98 ± 10.62 and 255.54 ± 10.87 respectively.
Chilling room tolerance test proved the Caspian crayfish toleration is similar with freshwater crayfish
(the salinity of region is 12-12.5 ppt). Caspian sea crayfish could not survive in freshwater or in salinity
of 3-4 ppt , but in the water with 7-8 ppt could live successfully without mortality . Spawning season
was studied. CPUE is related to nitrogen and total organic matter in sediment.

Occurence of Branchiobdellidae (Annelida) on freshwater crayfish in Croatia (P)

KLOBUÈAR, Goran, MAGUIRE, Ivana, GOTTSTEIN-MATOÈEC, Sanja, ERBEN, Radovan

Department of Biology, Faculty of Science, University of Zagreb, Croatia.
gklobuca@zg.biol.pmf.hr, imaguire@public.srce.hr

Branchiobdellidans of genus Branchiobdella Odier, 1823 have been scarcely studied in Croatia and
there is almost no data on them recorded in literature. In order to improve the general knowledge on the
occurrence of the various species of branchiobdellidans on freshwater crayfish in Croatia, we collected
branchiobdellidan specimens from our crayfish collection. This study includes native and alien crayfish
species distributed within Croatia: Astacus astacus, Astacus leptodactylus, Austropotamobius pallipes,
Austropotamobius torrentium, and Orconectes limosus. Branchiobdellidans were determined from 41
different crayfish populations. In this research the following branchiobdellidan species were identified:
Branchiobdella parasita, B. pentodonta, B. balcanica, B. hexodonta and B. italica.

Keywords: Branchiobdellidae, freshwater crayfish, Croatia

Ontological changes in the morphology of the podobranch in the freshwater crayfish Cherax
cainii. (O)

KNOTT, B. and LINDHJEM, P.

School of Animal Biology, The University of Western Australia. patience@cyllene.uwa.edu.au

The marron, Cherax cainii, follows the basic ontogenetic plan for freshwater crayfish, displaying 3
post-larval stages after hatching. A full, yet underdeveloped gill set is present in hatchlings
immediately after hatching (stage 1). The podobranch is the largest gill in the branchial chamber and at
stage 1 consists, in approximately equal proportions, of the rudimentary lamina and the main gill axis
with few filaments. As the hatchling moves through successive stages the main axis of the podobranch
develops laying down many filaments. The podobranch of all stages is described and compared with
it’s adult counterpart. The functional significance of the podobranch in the hatchling, particularly at
stage 1, is discussed.

Keywords: Gill, Ontogeny, Ultrastructure, Marron

http://www.pdfdesk.com


IAA 15 Abstracts

32

The Reaction of Caspian Long-clawed crayfish Pontastacus eichwaldi Bott to the temperature of
water (O)

KOLMIKOV E., MIKOUIZA A.C.

Caspian Research Institute of Fisheries

Temperature tolerances of optima of Caspian long-clawed crayfish Pontastacus eichwaldi were studied
including: investigation of temperatures chosen by egg-bearing females; determination of limits of
temperature interval changing acting factors not leading to violations of physiologic functions of
juveniles organisms.
Females with developing eggs and juveniles aged 20-30 days (artificially bred) were used to test
reaction to temperature. Female P. eichwaldi having developing eggs prefer temperature 25.0+ 2.00 C,
the optimal temperature for incubation should be considered as 25.00 C.
Juveniles without visible violations of living functions can bear fluctuation of temperature in the range
of 20.0 - 30.00C, the zone of their temperature tolerance is limited by the interval of 10.0 - 34.00C,
large juveniles were more sustainable to temporal effect, average lethal temperature for them
comprised 39.10C, when for small juveniles (of the same age) it was 38.4 0 Ñ
Results are used in the following way: at the incubation period water temperature is increased 1.00Ñ in
a day to 25.00Ñ and then kept at the same level till larvae hatch and are actively feeding; the moment of
planting of juveniles received in the controlled (tested) conditions, to the natural basins for breeding it
is necessary to keep water temperature in the range of 20.0 - 30.00C

Key words: Pontastacus eichwaldi incubation, breeding, thermo-preferendum, thermo-resistance

Effects of vegetation and soil on the survival of hatchling Procambarus clarkii and P. zonangulus
in interspecific and intraspecific contests (O)

KONIKOFf Mark1, HUNER Jay V. 2, and GUILMET David M. 3

1 Department of Biology, University of Louisiana at Lafayette, Lafayette, LA 70504 USA,
mkonikoff@louisiana.edu .
2 Crawfish Research Center, University of Louisiana at Lafayette, Lafayette, LA 70504 USA,
jvh0660@louisiana.edu .
3 1 Granite Street, Methuen, MA 01844 USA.

Survival of confined pairs of unfed, size-matched hatchling, juvenile red swamp, Procambarus clarkii,
and white river, P. zonangulus, crayfish in 78-mm laboratory bowls over 21 days was measured using
Kaplan-Meier survival analyses. Sex had no significant effect on survival in either species. Overall, P.
zonangulus were more aggressive than P. clarkii, but there were significant substrate effects. In dishes
without substrates, P. clarkii survived significantly longer in intraspecific contests and significantly
shorter in interspecific contests than P. zonangulus. Vegetation substrate had no effect on survival of P.
zonangulus but did affect P. clarkii. Ceratophyllum sp. resulted in increased aggression and decreased
survival to intraspecific pairs of P. clarkii, equalized P. clarkii to P. zonangulus in interspecific pairs,
but had no effect on intraspecific pairs of P. zonangulus. Hay served as a refugia for P. clarkii and
increased their survival in both intra- and inter- specific contests compared to controls. Soil substrate
had more effect on P. zonangulus than on P. clarkii. In intraspecific contests, the addition of either
sand or air-dried clay significantly increased the survival of the usually more aggressive P. zonangulus.
In interspecific contests, P. clarkii had better survival in the presence of clay by using it for refuge.
Sand substrate did not increase the survival of P. clarkii in either interspecific or intraspecific contests,
and clay substrate had no effect on intraspecific contests in pairs of P. clarkii.

Keywords: hatchlings, survival, interaction, Procambarus clarkii, Procambarus zonangulus

Project supported, in part, by the Louisiana Crawfish Promotion and Research Board and the U.S.
Department of Agriculture.

http://www.pdfdesk.com


IAA 15 Abstracts

33

Annual course of gonad development in Orconectes limosus (P)

KOZÁK Pavel, POLICAR Tomáš

University of South Bohemia Èeské Budì jovice, Research Institute of Fish Culture and Hydrobiology
at Vodòany, Zátiší 728/II, 389 25 Vodòany, Czech Republic.
kozak@vurh.jcu.cz

The gonadosomatic index was investigated monthly during the whole year. Histological sections of
gonads were made in order to investigate the developmental stage. Male and female gonadosomatic
indices (GSI) were found between 0.11 and 0.72 % and between 0.25 and 6.15 %, respectively, with a
minimum in July and maxima for males in April and for females in September. A difference was found
in proportions of testis and vas deferens in the male reproductive organ during the year. The size of
oocytes in ovary increased from 265 µm at the beginning of the reproductive cycle to 1790 µm
immediately before ovulation. The ovary was of brown colour for most of the time, while white in June
and July and orange in August and September. Mating started in October and ran over the winter.
Ovulation took place in mid April. This investigation was financially supported by GACR project No.
206/03/D064.

Keywords: gonadosomatic index, Orconectes limosus, ovary, testis, vas deferens, mating

Growth rate and size at sexual maturity vary among yabby (Cherax spp.) populations but not sex
ratio (O)

LAWRENCE, Craig1, MORRISSY, Noel1, VERCOE, Philip2 & WILLIAMS, Ian2

1Department of Fisheries Western Australia, Research Division, PO Box 20, North Beach 6020,
Western Australia, Australia.
2Animal Science Group, Faculty of Natural and Agricultural Sciences, The University of Western
Australia, Nedlands 6907, Western Australia, Australia
clawrence@fish.wa.gov.au

In Australia, populations of yabbies have evolved in geographical isolation since the Tertiary period. It
has been shown that allopatric populations of other freshwater crayfish have different growth rates, sex
ratios, and size at sexual maturity. In this study we tested the hypothesis that Australian yabby
populations may vary in growth rate, sex ratio and size at sexual maturity.
Yabbies were collected from 14 allopatric populations and transported to a laboratory where, under
homogeneous conditions, they were bred and performance of their progeny recorded. Growth rates
varied among populations (P < 0.001). C. rotundus from Karuah had the highest growth rate (0.056 ±
0.024 g/day), which was over 9 times higher than the population with the lowest growth rate, C. dispar
from Brisbane (0.006 ± 0.001 g/day).
The sex ratio of yabbies within each of the populations was not significantly different from 1 female :1
male. All populations in this study were capable of reproducing at less than 12 months of age.
The minimum size of berried females varied among populations. The smallest berried female recorded
was 3 g for C. dispar from Brisbane. C. albidus from Nurrabiel had the largest minimum size at sexual
maturity (20 g).

Keywords: yabbies, Cherax albidus, growth, sexual maturity.
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Harvesting yabbies (Cherax albidus) by trapping contributes to high densities and stunted
animals (O)

LAWRENCE, Craig1, MORRISSY, Noel1, WILLIAMS, Ian2 & VERCOE, Philip2

1Department of Fisheries Western Australia, Research Division, PO Box 20, North Beach 6020,
Western Australia, Australia.
2Animal Science Group, Faculty of Natural and Agricultural Sciences, The University of Western
Australia, Nedlands 6907, Western Australia, Australia
clawrence@fish.wa.gov.au

We tested the hypothesis that harvesting yabbies by trapping has a negative effect upon yabby
population structure. This hypothesis was tested firstly, by recording sex ratio and size of yabbies
trapped from research ponds, and secondly, by surveying sex ratio and size distribution of yabbies from
commercially harvested farm dams and comparing results with those from a wild population.
Trapping removed a greater proportion of males (73 ± 4.9 %) (P < 0.001) than females (52 ± 3.3 %) (P
= 0.34). The mean weight of yabbies caught in traps (40 ± 1.4 g) was significantly larger (P < 0.05)
than those collected by draining (35 ± 1.2 g).
The sex ratio and size distribution of yabbies from 27 commercially harvested farm dams was
approximately equal in the lower size grades (< 20 g). In larger size grades there were more females
than males, with an average sex ratio of 1 male to 1.2 females.
In contrast, a previously untrapped wild population had more females in lower size grades (< 30 g),
while animals in larger size grades (30 - >50 g) were exclusively male. Across all size grades there
were more males than females (1 male to 0.82 females).

Keywords: yabbies, Cherax albidus, trapping, stunting.

The effect of size grading of juveniles and increased hides upon marron (Cherax tenuimanus)
production in commercial ponds (O)

LAWRENCE, Craig, CASSELLS, George, SEIDEL, Sandy & BIRD, Chris

Department of Fisheries Western Australia, Research Division, PO Box 20, North Beach 6020,
Western Australia, Australia.
clawrence@fish.wa.gov.au

Growth and size variation is a major concern to marron farmers as a significant proportion of the crop
is below market size at harvest. This study investigated two strategies to address size variation in
marron ponds; size grading of juveniles prior to stocking to remove smaller individuals, and increasing
the amount of shelter to decrease competition.
On a commercial farm, six ponds were stocked with either graded (largest 50% of cohort) or ungraded
juveniles. At two years of age the mean weight of marron from graded ponds (171 ± 1.43 g) was
significantly larger than those stocked with ungraded juveniles (152 ± 2.05 g) (P = 0.006). The
proportion of below market size marron (< 70 g) in graded ponds (4.63 ± 0.65 %) was less than in
ungraded ponds (11.01 ± 1.97 %).
In the hide experiment six ponds on a commercial farm were stocked with juvenile marron. Three
ponds contained hides at the standard density (0.15 hides/m2), while three ponds contained twice the
number of hides (0.30 hides/m2). There was no significant difference between the mean weight of
marron in 0.15 hides/m2 ponds (116 ± 5.29 g) and 0.30 hides/m2 ponds (124 ± 4.31 g) (P = 0.29).

Keywords: marron, Cherax tenuimanus, hides, size grading.
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Effect of Procambarus clarkii (Girard, 1852) on Rana perezi (Seoane, 1885) and Hyla meridionalis
(Boettger, 1874) tadpoles and eggs (O)

LEITE, Emília C.1, FERREIRA, Margarida2, ANASTÁCIO, Pedro M. 3, VICENTE, Luís2 and
CORREIA, Alexandra M. 1

1 Departamento de Zoologia e Antropologia (Museu Bocage)/Museu Nacional de História Natural
(MNHN)/ Universidade de Lisboa, Centro de Biologia Ambiental (CBA), Rua da Escola Politécnica
58, 1269-102 Lisboa, Portugal.
2 Departamento de Biologia Animal/Faculdade de Ciências/Universidade de Lisboa, Centro de
Biologia Ambiental (CBA), Campo Grande, Lisboa, Portugal
3 IMAR – Institute of Marine Research, c/o Departmento de Ecologia/Universidade de Évora, Rua
Romão Ramalho, nº 59, 7000-671 Évora, Portugal.

The red swamp crayfish, Procambarus clarkii, was introduced in Portugal and is currently present in
most wetlands. Although crayfish are considered potential predators of amphibian eggs and larvae, the
knowledge on the interactions between this species and amphibian native species is limited. Iberian
water frog, Rana perezi, and stripeless tree frog, Hyla meridionalis, are two native amphibian species
in Portugal, which are abundant in wetlands. The objective of this study was to gather information on
the effects of P. clakii on R. perezi and H. meridionalis. We performed laboratory and mesocosm
experiments on the direct consumption of R. perezi and H. meridionalis tadpoles by P. clarkii,
laboratory experiments on the direct consumption of R. perezi eggs by P. clarkii and on R. perezi
tadpole anti-predator behaviour towards P. clarkii. Our results indicate that P. clarkii is a potential
predator of amphibian eggs and larvae. However, its impact may be different on different species and
conditions. Hyla meridionalis tadpoles were more vulnerable to predation than R. perezi. Crayfish
predated on R. perezi eggs. The effects of Procambarus clarkii on tadpoles were greater in aquaria than
in semi-natural conditions. In this study R. perezi tadpoles responded behaviourally in the presence of
the predator.

Trophic interactions between Procambarus clarkii (Girard, 1852) and Gambusia holbrooki
(Girard, 1859) in rice fields

LEITE, Emília C.1, FERREIRA, Margarida2, ANASTÁCIO, Pedro M. 3, VICENTE, Luís2 and
CORREIA, Alexandra M. 1

1 Departamento de Zoologia e Antropologia (Museu Bocage)/Museu Nacional de História Natural
(MNHN)/ Universidade de Lisboa, Centro de Biologia Ambiental (CBA), Rua da Escola Politécnica
58, 1269-102 Lisboa, Portugal.
2 Departamento de Biologia Animal/Faculdade de Ciências/Universidade de Lisboa, Centro de
Biologia Ambiental (CBA), Campo Grande, Lisboa, Portugal
3 IMAR – Institute of Marine Research, c/o Departmento de Ecologia/Universidade de Évora, Rua
Romão Ramalho, nº 59, 7000-671 Évora, Portugal.

The red swamp crayfish, Procambarus clarkii, and the eastern mosquitofish, Gambusia holbrooki,
have been introduced in Portugal and worldwide. The interactions between these two species are not
well known. To better understand and gather information on this subject we performed direct
consumption experiments in aquaria using P. clarkii as predator and G. holbrooki as prey and vice
versa, and mesocosm experiments on direct consumption of G. holbrooki by P. clarkii. Laboratory
experiments were also conducted to test if G. holbrooki presented anti-predator behaviour when
exposed to P. clarkii stimuli (visual and chemical).
Direct consumption aquaria experiments showed that P. clarkii consumes G. holbrooki and that G.
holbrooki consumes P. clarkii juveniles. However, in the mesocosm experiments there was no
significant predation of crayfish on mosquitofish. In behaviour experiments we observed that
mosquitofish were mainly active and preferred open. However, there was no behavioural response from
G. holbrooki to the analyzed P. clarkii stimuli.
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Topoisomerase activity in Astacus leptodactylus as a biomarker for crayfish viability (P)

LIBERATO Cinzia, DI CRISTO Carlo, DE LUISE Giorgio, DI COSMO Anna, PAOLUCCI Marina.

Department of Biological and Environmental Sciences, University of Sannio, Via Port’Arsa, 11, 82100
Benevento – Italy.
paolucci@unisannio.it

Topoisomerases are enzymes able to modify the DNA arrangement making it accessible for replication
and transcription. When somehow the cell fails in topoisomerase activity, the DNA becomes
inaccessible to the enzymes blocking the cell functions. Studies point out that exposure to stressors
such as heat results into modifications of DNA arrangement by impairing topoisomerase activity.
Since crayfish are exposed to various stress factors in their natural environment, among which
temperature and pollution are the most common, we have evaluated the topoisomerase activity in
different organs of Astacus leptodactylus kept at different temperatures and exposed to polluted water.
Topoisomerase activity was evaluated in the hepatopancreas, muscle tissue and spermiducts of crayfish
kept at 4°C, 15°C and 25°C. Topoisomerase activity was registered in the hepatopancreas at the all
three temperatures and in the spemiduct at 15°C, but was not present in the muscle tissue. When kept in
polluted water Astacus leptodactylus survived well and topoisomerase activity in the hepatopancreas
not only remained unchanged but increased after a week of recovery in non polluted water. Taken
together these data indicate that topoisomerase activity can be a useful marker for crayfish viability.

Keywords: Astacus leptodactylus; topoisomerase activity; pollution; stressors.

Ontogeny of osmoregulation in Cherax cainii (O)

LINDHJEM, P. and KNOTT, B.

School of Animal Biology, The University of Western Australia. Western Australia 6009.
patience@cyllene.uwa.edu.au

Osmoregulatory patterns and osmotic capacity (the difference between the internal and external
mileux) were determined in marron, Cherax cainii, from post-larval to 12 months of age. Body fluid
and haemolymph were sampled at specific time intervals over a range of salinities, equivalent to x to x
mOsm kg-1. A shift from osmoregulation to hyper-osmoconformation was evident in all post-larval
stages at approximately 300 mOsm kg-1. No significant differences in the osmotic capacity were
observed between the stages until the final salinity (530 mOsm kg-1) where post-larval stage 1 was
significantly (p<0.05) higher. A wider range of age classes (post-larval stages 1, 2, 3, and juveniles of 4
months, 7 months and 12 months ages) were tested at a single salinity treatment (approx. 470 mOsm
kg-1). There was a trend for older animals to show a higher osmotic capacity; however, age was not
found to be a strict controlling factor. The results of post-larval stage 1 specimens may be due in part to
the difficulty of separating yolk from haemolymph.

Keywords: Osmoregulation, Marron, Ontogeny
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Bio-molecualr data of the Crayfish fauna from Sierra Gorda Biosphere Reserve, Central México
(O)

LÓPEZ-ROMERO Arantxa and GUTIÉRREZ-YURRITA Pedro Joaquín

Laboratorio de Zoología, Facultad de Ciencias Naturales, Universidad Autónoma de Querétaro. Centro
Universitario s/n, Cerro de las Campanas, Querétaro 76010, Qro., Méx.
yurrita@uaq.mx

If there are few works concerning crayfish systematic in México, no works are concerning this fauna in
one of the most important natural protected areas, not only in México, but also in Mesoamerica, the
Sierra Gorda Biosphere Reserve (SGBR). By sequencing 16S-DNAm (approximately 420 bases) of 6
populations from the SGBR; 4 from Sierra Madre Oriental (close to SGBR); one out-group belonging
to another genus (Cambarellus montezumae), and two ancient species belonging to Procambarus genus
(P. digueti and P. bouvieri). Alignments were done using Clustal; and phylogenetic trees were obtained
by the use of different statistical procedures with the PAUP software (neighbour-joining, maximum
likelihood and maximum parsimony). To choose the best tree of the all performed, complementary
information like phenotypic analyses (morphometry of 20 specific traits) and geographic data were
taken into account. Possibly, two new crayfish species for Science were detected to the SGBR. Two
populations from the SGBR belong to P. toltecae; two populations from Sierra Madre Oriental belong
to P. acutus, and another one to P. hortonhobbsi. Data are discussed under the view of the origin of
crayfish fauna in México to get a plan to conserve crayfish population from SGBR.

Keywords: Molecular Biology, Conservation Biology, Procambarus, new species.

Seasonal changes of the hepatosomatic indices in the noble crayfish (Astacus astacus) and the
stone crayfish (Austropotamobius torrentium) (P)

LUCIC Andreja, MAGUIRE Ivana, ERBEN Radovan

Department of Zoology, Faculty of Science, University of Zagreb, Croatia
andreja@zg.biol.pmf.hr

A comparative study was conducted on two autochthon species of Astacidae in Croatia, the noble
crayfish, Astacus astacus (Linne,1758) and the stone crayfish, Austropotamobius torrentium (Schrank,
1803). Hepatosomatic indices (wet and dry hepatosomatic index) and hepatopancreas moisture content
(HM) are considered useful to describe the physiological condition of wild crayfish populations. Noble
crayfish were trapped from the Vukovina gravel pit and the stone crayfish from the Kraljevec Stream.
Each month five to ten animals were sacrificed and dissected. Hepatopancreases were weighed, dryed
for 24 hours on 80oC and weighed again. Seasonal changes of the hepatosomatic indices and HM in
two populations were observed.Hepatopancreas mean weight varied from 2% of wet body weight after
winter starvation period to 6% during spring and summer period. HM was higher during autumn and
winter periode (70-80%) and lower during spring and summer periode (50-60%). Wet hepatosomatic
index (Hiwet) was between 4,0 and 6,5% and changed from month to month, while dry hepatosomatic
index (Hidry) varied between 0,6 and 2,8%. All investigated parameters indicated nutritional status of
the animals and differences between two species were evident.

Keywords: noble crayfish, stone crayfish, hepatosomatic indices, Croatia

http://www.pdfdesk.com


IAA 15 Abstracts

38

Invasion by the exotic crayfish, Cherax destructor, into habitats of local crayfish in Perth,
Western Australia (O)

LYNAS Jessica, STOREY Andrew, ARMSTRONG Kyle, PRINCE Jane & KNOTT Brenton

M092-Zoology, School of Animal Biology, The University of Western Australia, 35 Stirling Highway,
Crawley, Western Australia 6009.
jeslynas@hotmail.com

Originally from the southeast of Australia, the yabby, Cherax destructor, was introduced into Western
Australia in 1932, when ten yabbies were translocated from Victoria to a farm dam near Narembeen.
Its distribution in Western Australia has since penetrated into natural river systems, particularly in the
environments of Perth where this crayfish now co-occurs with two local species, gilgies, C.
quinquecarinatus, and marron, C. cainii. Congeneric crayfish may persist in sympatry through
microhabitat separation. To assess this possibility, microhabitat characteristics of the study species
were measured within the Canning River system south of Perth. Yabbies were found to be associated
with sediments having higher clay content than marron; gilgies occurred in river reaches having higher
flow than marron. The distribution of parastacids within this system displayed a mosaic pattern of
sympatric distributions, which would allow for competitive interactions between these crayfish species.
Therefore, competitive interactions between the introduced yabby and local crayfish species were
investigated in the form of sediment competition experiments conducted in the laboratory. Similar-
sized yabbies were found to displace both marron and gilgies from preferred substrates. Superior
competitive ability manifested itself through interference, with yabbies preventing local crayfish
species from procuring a limiting resource under laboratory conditions.

Keywords: introduced crayfish, microhabitat separation, competitive exclusion

Distribution of crayfish in Europe and adjacent countries: updates and comments (P)

MACHINO Yoichi1 & HOLDICH David M2

1 13 Rue Montorge, F-38000 Grenoble, France.
yoichi.machino@fnac.net
2 EMEC Ecology, The Old Ragged School, Brook Street, Nottingham, NG1 1EA, England

david.holdich@ntlworld.com

The generalized distribution of crayfish in Europe and adjacent countries is updated. In addition,
whether or not so-called ‘native crayfish’ are indigenous or non-indigenous is discussed, as recent
genetic analyses has provided a new view in some cases. However, the terms ‘native’ and ‘exotic’ for
Astacus astacus are not uniformly defined and different interpretations are possible between countries.
Also crayfish databanks that have been compiled in some countries are considered to be of limited use
as data verification and correction are difficult or even impossible.
The 2003 summer has been very bad for many crayfish populations in Europe, but what has been done
to help them survive? Continuous monitoring and verification programs should go together. Also, the
public relationship with crayfish can be an important factor for their future protection.

Keywords: crayfish, Europe, distribution, databank, protection
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Phylogenetic relationships in the southern European crayfish Austropotamobius spp. based on
mitochondrial COI gene sequences (P)

MACHINO Yoichi1, SKET Boris2, & TRONTELJ Peter2

1 13 Rue Montorge, F-38000 Grenoble, France.
yoichi.machino@fnac.net
2 Oddelek za Biologijo, Biotehniška Fakulteta, Univerza v Ljubljani, Veèna pot 111, p.p. 2995, SLO-

1001 Ljubljana, Slovenia.
peter.trontelj@Uni-Lj.si

The stone crayfish (Austropotamobius torrentium) and white-clawed crayfish (A. pallipes) are widely
distributed in western and southern Europe. For the present study, samples of both species were
collected throughout southern Europe from Portugal to Turkey. Mitochondrial cytochrome oxidase
(COI) sequences were obtained for 73 individuals and analyzed phylogenetically. Also sequences
available in Internet/published paper were included in the analyses and several crayfish taxa were used
as out-groups (Cambaroides spp., Procambarus sp., Orconectes spp., Pacifastacus sp., Astacus spp.).
The European crayfish (Astacus spp. + Austropotamobius spp.) constituted a monophyleptic group.
Moreover, Austropotamobius torrentium and A. pallipes constituted monophyleptic group, too. Both
species are genetically diverse, represented by 25 and 28 mitochondrial haplotypes respectively. The
highest intraspecific pairwise genetic distance (0.103 and 0.097 respectively) nearly reached the
average interspecific distance (0.129). A. pallipes consists of a northern clade (including Germany), a
circum-Adriatic clade, and an Istrian clade. A. pallipes from Spain, Portugal, and Carinthia (Austria)
may have originated from introductions by man. Two main clades emerged in A. torrentium: (1) the
"Danubian" clade, comprising A. torrentium danubicus (Turkey to the Pannonian basin including
Italy), A. t. torrentium (Rhine drainage including France), and A. t. macedonicus (Greece and
Montenegro), and (2) the Kolpa River clade. The latter originates from a small area in the northwest
Balkans and may reflect a pre-Pleistocenic relict. The "Danubian" clade shows a high diversity of
mitochondrial lineages in Greece pointing out to a possible south Balkan ice-age refugium.

Keywords: Austropotamobius pallipes, Austropotamobius torrentium, biogeography, phylogeography,
phylogeny, cytochrome oxidase I

Evaluations of an Experimental, Formulated Crayfish Bait (O)

MCCLAIN W. Ray 1 and D'ABRAMO Louis R. 2

1Rice Research Station, Louisiana State University Louisiana 70578, USA;
rmcclain@agcenter.lsu.edu

2Department of Wildlife and Fisheries, Mississippi State University, Mississippi 39762, USA;
ldabramo@cfr.msstate.edu

Formulated (pelleted) baits are commonly used to attract crayfish to traps in the commercial crayfish
industry of Louisiana, and constitute approximately half of the crayfish bait market valued at over $8-
10 million. More expensive, good quality, fresh or frozen fish baits constitute the other half and are
used, by necessity in cooler water (< 20 C) because crayfish catch with current formulated baits is
typically much lower. This study was designed to evaluate the effectiveness of a new formulated bait
versus fish under cool water (< 20 C) conditions. Due to the excellent water stability of this
formulation, the efficacy of residual pieces from previous baitings was also evaluated against new, or
fresh, bait from the same batch during warmer water temperatures (range, 19 - 30 C).
Though the effectiveness of the experimental bait was far inferior to that of fish baits in cool water, the
efficacy of reusing residual intact pieces of the bait proved highly satisfactory in warmer pond water
temperatures. When residual bait pieces were used as available, average crayfish yield increased 6.3%
and the amount of large, high value crayfish increased 7%, compared to rebaiting with new bait pieces
only.

Keywords: Procambarus clarkii, Louisiana, Harvesting, Baits
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Morphometrical characteristics of noble crayfish (Astacus astacus) in Croatia (P)

1MAGUIRE, Ivana, 2HUDINA, Sandra, 3FALLER, Matej, 1LUCIÆ, Andreja

1 Department of Biology, Faculty of Science, University of Zagreb, Rooseveltov trg 6, 10000 Zagreb,
Croatia
imaguire@public.srce.hr

2 Èalogoviæeva 1, 10000 Zagreb, Croatia
sandra.hudina@zg.hinet.hr

3 K. Krešimira 34, 34000 Požega, Croatia,
matejfaller@yahoo.co.uk

Noble crayfish (Astacus astacus (Linnaeus, 1758)) is one of four native European crayfish species
inhabiting Croatian freshwater habitats and it is protected by the Croatian law. It is naturally distributed
in continental part of Croatia in the Drava-Danube and Sava River basins, forming both river and lake
populations and it also occurs in the Adriatic Sea basin, where its presence is of anthropogenic origin.
The aim of this work is to investigate the relationship between morphometrics of A. astacus from
different populations and some habitat parameters. For that purpose five noble crayfish populations
were chosen; one from the Drava River basin, three from the Sava River basin and one from the
Adriatic Sea basin. Altogether 1229 animals were analysed and 10 morphometrical characteristics per
crayfish were measured. The following habitat parameters were taken into consideration: mean annual
temperature of water, site altitude, the bottom type and the type of the water (stagnant and running).
We found statistically significant differences between morphometrical characteristics of males and
females, significant differences between morphological characteristics of different populations as well
as statistically significant correlations between certain morphometrical characteristics and habitat
parameters.

Keywords: Astacus astacus, morphometrics, Croatia

Aggressive interactions and interspecific competition between the indigenous crayfish Astacus
astacus and the non-indigenous Orconectes limosus (P)

MAIWALD Torsten 1, SCHULZ Holger K. 1, ŒMIETANA Przemys³aw 2, SCHULZ Ralf 1

1Zoological Institute, Technical University Braunschweig, Fasanenstrasse 3, D-38092 Braunschweig,
Germany
torsten.maiwald@tu-braunschweig.de
2Department of Ecology, University of Szczecin, ul. W¹ ska 13, 71-412 Szczecin, Poland

Since the introduction of the non-indigenous crayfish species Orconectes limosus to central Europe in
1890 it has expanded its range continuously, now being the most dominant crayfish species in
Germany and Poland. O. limosus has occupied habitats where native species got extinct due to
outbreaks of the crayfish plague or habitat deterioration but was also observed in co-occurrence with
the noble crayfish Astacus astacus. To assess the potential impact of O. limosus on A. astacus, intra-
and interspecific aggressive interactions and competition for shelter were experimentally studied in the
laboratory. The importance of the dominance relationship and interspecific competition for restricted
resources are discussed in the context of species displacement.

Keywords: agressive interactions, Astacus astacus, Orconectes limosus, shelter competition, species
displacement.
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Recent trends in the status of the stock of the noble crayfish (Astacus astacus) in Estonia (P)

MEDAR Katrin 1, PAAVER Tiit 1, HURT Margo 2, KUKK Leelo 3

1 Institute of Animal Science, Estonian Agricultural University, Tartu, Estonia,
katrin@pc.ut.ee tpaaver@eau.ee,
2 Võru County Environmental Department, Estonian Ministry of environment, Võru, Estonia,
margo@mv.werro.ee,
3 Department of Fish Resources, Estonian Ministry of Environment, Rävala pst. 8, Tallinn, Estonia,
Leelo.Kukk@ekm.envir.ee

Noble crayfish is the only freshwater decapod species in Estonia. Its population density has
significantly decreased because of several destructive factors - crayfish plague, habitat modification,
mink and eel predation and fishing. Results of test fishing (mainly with trapnets), which was carried
out in 152 lakes and 220 streams during last 12 years were analyzed to reveal recent trends in the status
of the Estonian crayfish populations and define the factors causing its decline or rise. With the
exception of the i. Saaremaa, which has never been affected by crayfish plague and has retained
relatively rich stock, the scarce (CPUE below 1) populations were predominant. Weather fluctuations
(summer drought, harsh winter) caused losses in several cases. Correlation between the proportion of
the specimens with missing claws and decline of crayfish abundance can indicate the effect of
predation (probably by mink) in a few cases. Single examples of successful population restoration by
means of restocking or spontaneous recovery were detected. Effect of fishing on the size structure of
populations was significant in some intensively harvested water bodies.

Keywords: noble crayfish, stock management, test fishing

Chemical tissue composition of Procambarus bouvieri (Ortman, 1909) nutrients source (O)

MELO Virginia, M.S. AMAYA Ana Ma. Lic. CASILLAS Rosa, M.S. SALAS José, M.S.NOGUEDA
Norma.
Universidad Autónoma Metropolitana, Unidad Xochimilco.

vmelo@cueyatl.uam.mx

Procambarus bouvieri crayfish have been consumed by different social groups in Mexico since ancient
times, as a good sources of nutrients. It can be gathered in freshwater banks of rivers, streams, dams,
ponds and swamps all year round among aquatic vegetation, in clean and oxygenated water. This
crustacean specie is important as foodstuff by its size as well as their nutritional value. Research was
carried out to assess chemical composition of edible tissue of this organism. Crayfish were collected
with nets at bank river of Santa Catarina dam at Michoacan State in Mexico, during wet and dry
seasons, samples of 12 cm length were transported in plastic containers with dam water to be identified
(Hobbs 1972) and analyzed in dry basis by AOAC (1997) methods. Macronutrients obtained: crude
proteins 55.45%; inorganic material 11.77%; crude lipids 12.29%; crude fibre 2.89%; nitrogen free
extractives 17.60%. Minerals quantified, calcium 3.32%; phosphorus 0.73%; sodium 0.88% potassium
0.63%. Not all minerals were identified, Procambarus bouvieri crayfish is a good source of macro and
micronutrients, are available all year round, but must be kept refrigerated or frozen for intake after long
time.

Key words: Procambarus bouvieri, nutrition, macro and micronutrients.
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Abundance of signal crayfish in Swedish lakes and streams: the role of predatory fish,
productivity, and substratum (O)

NYSTRÖM Per, STENROTH Patrik, HOLMQVIST Niklas, BERGLUND Olof, GRANÈLI Wilhelm,
and LARSSON Per

Lund University, Ecology Building, S-223 62 Lund, Sweden.
per.Nystrom@limnol.lu.se

Multiple factors may influence the abundance of crayfish in lakes and streams. In a correlative study
we investigated 10 lakes and 16 stream sites in Sweden and determined the relative role of abiotic
(substratum and productivity) and biotic factors (abundance of predatory fish) influencing the
abundance of the nonindigenous signal crayfish. Lakes and streams were selected in a productivity
gradient (Tot-P) and all had established crayfish populations. Crayfish abundance was estimated by
trapping and fish were caught in gillnets (lakes) and by electrofishing (streams). At one stream site, 15
trout guts were examined, and from each lake at least five perch guts were examined. In the lakes, 33%
of the perch larger than 15 cm contained crayfish, and in the stream, 27% of the trout had consumed
crayfish. Crayfish abundance in lakes was positively correlated to the proportion of bottom covered by
rocks, but also with the abundance of predatory fish. In rivers, the abundance of crayfish declined with
increasing abundance of trout. When the abundance of trout was low, substrate size determined
crayfish abundance. There was no correlation between productivity and crayfish abundance in lakes or
streams, but in lakes the average crayfish size increased with productivity.

Keywords: Ecology, non-indigenous, abundance, predation, substratum, productivity

A comparison of three different crayfish traps (O)

PEAY Stephanie and HILEY, Peter D.

Scott Wilson, The Design Innovation Centre, 46 The Calls, Leeds LS2 7EY, UK
crayfish@brydens.org.uk

Three different types of baited traps were used in a reservoir with abundant signal crayfish
(Pacifastacus leniusculus); the Swedish Trappy trap, a sturdy trap with a coarse plastic mesh; a small,
fine-mesh funnel trap (by GB Nets) and a pyramid trap with a straight entry from the top, instead of a
funnel (designed for the project). The highest catch per trap was with the pyramid trap, but results
were not statistically better than Trappy traps. Catches of signal crayfish in fine-mesh funnel traps,
designed for white-clawed crayfish, were significantly lower. When used to catch white-clawed
crayfish in a relatively shallow, stony stream fine-mesh funnel traps and straight-entry pyramid traps
showed similar performance. The commercial Trappy traps are suitable for harvesting signal crayfish,
but fine-mesh traps are better for catching white-clawed crayfish (Austropotamobius pallipes) and for
population studies.

Keywords: survey, methods, traps.
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What white-clawed crayfish do at night, a study in a stream in Yorkshire, UK (O)

PEAY, Stephanie and HILEY, Peter D.

Scott Wilson, The Design Innovation Centre, 46 The Calls, Leeds LS2 7EY, UK
crayfish@brydens.org.uk

A population of white-clawed crayfish (Austropotamobius pallipes) has been recorded for several years
in a stream in Leeds, using several different survey methods, especially night-viewing. Night viewing
has its limitations (shallow, clear water and the reliance on observational skill of the surveyor), but it
does give an indication of the level of activity of crayfish and can provide detail on the distribution in
the channel without disturbing the habitats. Mapping habitat in detail within 100m of the stream has
allowed the crayfish seen at night to be recorded in microhabitat units. In this stony and moderately
steep watercourse, the crayfish strongly prefer slow-flowing glides and pools and are rarely found in
riffles, although they can pass through them. Marking individuals showed that many stayed within a
metre or two of a preferred refuge, whilst others moved several 10’s of metres upstream or
downstream. Large seasonal variations in abundance were evident, with very low levels of activity in
winter. There were variations between occasions, even during the summer and with the same surveyor.
Avoidance of exposure during moulting is a possible cause.

Keywords: behaviour, micro-habitats, survey methods, seasonality

Population ecology of Procambarus digueti in Camécuaro Lake National Park, México:
implications in conservation biology of an exploited species (O)

PEDRAZA-LARA Carlos Salvador 1, GUTIÉRREZ-YURRITA, Pedro Joaquín.1

1Laboratorio de Zoología. Universidad Autónoma de Querétaro, México.
yurrita@uaq.mx

The studies dealing with population dynamics are fundamental to devise a good plan to manage any
crayfish fishery, and to know how any population use to respond to habitat disturbances or to
overexploitation. Procambarus digueti is perhaps the most ancient of the cambarids from Mexico, and
it is endemic to northern Michoacán. Due to the lack of ecological studies concerning this species, a
series of studies to re-define their distribution ranges, and population ecology are required. The
objective of this work was to determine some population dynamics´ parameters of P. digueti from
different sites into the Camécuaro Lake National Park (age classes, population structure, sex ratio,
seasonal von Bertalanffy’s growth model, mortality rate and life’s hope), and relating these factors with
environmental variables, to develop some action campaigns to conserve it were also obtained. No
significant differences between environmental factors from all the sites sampled, and crayfish
occurrence and abundance were found (p=0.05). Between seven and nine age classes were detected;
74.7 % of the population belongs to the age class five; growth rate (k) was 0.609, and maximum
asymptotic growth (L ) was 11.7 cm; sex ratio was 1.5:1 (M:F). P. digueti population looks like a
mature, low proportion of females in reproduction state population, but with high proportion of females
in the lowest age class. Results are discussed regarding conservation biology.

Keywords: overexploitation, fishery, ecology, natural protected areas, natural resource management.
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Invasion of streams by rusty crayfish, Orconectes rusticus, potential effect of flow on ecological
interactions and hybridization relative to lake invasions (O)

PERRY, William, JONES, Hilton

Department of Biological Sciences, Illinois State University, Normal, IL 61790-4120 USA
wlperry@ilstu.edu hmjones@ilstu.edu

A large proportion of North American crayfishes are considered at risk of extinction. Invasive species
may be the most significant threat to resident crayfish biodiversity. Unlike other threats, remediation
of invasive species is often not possible. Orconectes rusticus (OR), is an aggressive invasive species
whose populations are now established throughout the northeast US. Studies of OR lake invasions
suggest larger average size aids in the ecological displacement of resident crayfishes. We have
recently shown hybridization between OR and O. propinquus (OP) is prevalent and may increase
resident displacement rates in lakes by 35% relative to ecological mechanisms alone. However, lake
invasion models may not apply to stream invasions. We are studying OR invasions from a large slow
flowing river into smaller tributaries of varying channel gradient. Colonization of tributaries extends
up to but not above high gradient sections, suggesting flow may reduce invasion rate. Hybridization at
the invasion front is common with over 40% of the individuals being of hybrid ancestry. Gene flow
from the invading OR population is occurring ahead of the invasion front into what appears
morphologically to be pure OP. These findings suggest OR invasion dynamics in lakes and streams
may differ and require further study.

Keywords: Rusty crayfish, Orconectes rusticus, conservation, hybridization, stream, North America

Acute toxicity of Diazinon 60 EC preparation for adult crayfish Orconectes limosus Raf. (P)

POLICAR T., KOZÁK P., MÁCHOVÁ J.

Acute toxicity test of Diazinon 60 EC preparation was performed on adult crayfish Orconectes limosus
Raf.. Series of concentrations tested consisted of 5 concentrations of Diazinon 60 EC (0,01; 0,05; 0,1;
0,5; 1 mg.l-1) and of a control where the crayfish were placed in diluting water without addition of the
tested substance. Survival of crayfish was checked after 12, 24, 36 and 48 h. The following values were
computed by means of probit analysis from the results registered: 12hLC50 = 1,31mg.l-1, 24hLC50 =
0,54 mg.l-1, 36hLC50 = 0,25 mg.l-1, 48hLC50 = 0,23 mg.l-1 and 12hLC100 = 19,87 mg.l-1, 24hLC50 =
7,11 mg.l-1, 36hLC100 = 1,31 mg.l-1, 48hLC100 = 1,25 mg.l-1 (LC100 - the lowest concentration
killing 100 % crayfish Orconectes limosus Raf.).
After 48h effect of Diazinon 60 EC, crayfish were transfered to clean water, feeding was initiated and
crayfish survival was checked during the next 120 h. Resulting mortality was used to determine the
value of 48hLC50120h = 0,15 mg.l-1, expressing the immediate consequent effect of Diazinon 60 EC on
survival of crayfish after exposure to this preparation.
The registered acute toxicity of Diazinon 60 EC for adult crayfish Orconectes limosus Raf. was
compared to acute toxicity of this preparation to other aquatic organisms
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Sture Abrahamsson Memorial Lecture: Macroevolution and extinction risk patterns in crayfish
(O)

PURVIS, A. & ADAMOWICZ, S. J.

Department of Biological Sciences, Imperial College London, Silwood Park campus, Ascot, SL5 7PY

Phylogeny – the pattern of evolutionary relationships among species – provides a powerful line of
evidence about the macroevolutionary processes. We analyse the shape of a composite phylogeny of
crayfish, based on a range of recent studies, for insights into how the group has diversified. We
compare the results with those expected from simple models of clade diversification, in order to ask
whether key innovations, opportunity, or chance has dominated crayfish diversification. We also put
crayfish into a broader context, comparing their phylogeny shape with a dataset of over 200
phylogenies covering plants and vertebrates as well as other arthropods.
As well as past diversification, present-day extinction typically shows phylogenetic pattern within
groups. In most groups studied to date, the risk of extinction shows a clumped distribution: if a species
is at risk of extinction, its close relatives have a higher than average chance of being threatened too.
We assess the pattern of extinction risk in crayfish at two spatial scales, and discuss the consequences
in terms of how much evolutionary history stands to be lost in the current biodiversity crisis

Keywords: Macroevolution, phylogeny, phylogenetic imbalance, conservation, extinction risk,
taxonomic selectivity

Pathological investigations on crayfish (Procambarus clarkii, Girard 1852) from canals in Padana
Plain (P)

QUAGLIO F. 1, MOROLLI C. 1, GALUPPI R. 2, TAMPIERI M. P. 2, MARCER F. 2, ROTUNDO G. 3

1 Department of Animal Science, University of Bologna – Italy
2 Department of Veterinary Public Health and Animal Pathology, University of Bologna – Italy
3 Department of Animal, Plants and Environmental Science, University of Molise - Italy

A population of allochthonous crayfish Procambarus clarkii (Girard, 1852) was studied to observe the
presence and effects of diseases and epibionts. A total of 268 animals were analysed during 4 – year
period: 100, 72 and 96 specimens in 1998, 1999 and 2002 respectively. The samples were collected
from canals and ditches of the Consortium of the Reclamation Renana (CBR), in province of Bologna.
The study regarded mycological, parasitological, bacteriological and histopathological investigations.
At the mycological investigations were isolated: Aphanomices astaci, Fusarium sp., Dictyuchus sp.,
Trichoderma viridae, Rhizopus sp., Drechslera sp., Mucor sp., Cladosporium sp., Penicillium sp.,
Alternaria sp., Rhodotorula sp., Cryptococcus laurentii, Aspergillus candidum, Phoma sp. and
Gliocladium sp. At parasitological investigations were isolated: Epistylis sp., Cothurnia sp. and
Copepoda. One commensal Nematode in the gills and three intestinal Nematodes in course of
determination were recorded. At the bacteriological investigations of crayfish which died during the
transport and then kept in laboratory, were isolated: Aeromonas sobria, Citrobacter freundii and
Pseudomonas sp. Histopathological surveys were described.

Keywords: Procambarus clarkii, diseases, fungi, parasites, bacteria
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Chinese mitten crabs: aliens in UK freshwaters (O)

RAINBOW P.

Department of Zoology, The Natural History Museum, London SW7 5BD. UK

The Chinese mitten crab, Eriocheir sinensis Milne Edwards, was introduced into western Europe,
probably in ship’s ballast water, in about 1912 and subsequently spread through much of northern
continental Europe. UK records were rare until the 1970s when low numbers of crabs were recorded in
the Thames estuary. In the 1990s, however, mitten crab numbers in the Thames catchment escalated
and crabs are now being reported in other English river systems. The crabs reproduce and develop as
larvae in estuaries before the juvenile crabs walk upstream into freshwater. At about five years old,
sexually mature crabs migrate back to the estuary in large numbers to breed and probably die. The
large crabs cause environmental damage in freshwater systems, burrowing into riverine earthworks,
eating most things animal and vegetable and competing ecologically with local freshwater fauna
including crayfish. As crab numbers continue to increase in the Thames, a potential means of control is
by commercial harvesting for the culinary trade, mitten crabs being considered a delicacy back home in
China.

Keywords: Mitten crabs, alien invasion, environmental impact

Biology and ecology studies of Astacoïdes madagascariensis (Crustacea: Parastacidae) in the
Anjozorobe forest, Madagascar (O)

RAKOTONARIVO Andrianarijaona, & RASAMY Jeanne

Departement of Animal Biology, Faculty of Sciences, B.P. 906, University of Antananarivo 101,
Madagascar.
jearasamy@mail.bleueline.mg

All streams of Antsahabe forest (Anjozorobe) were prospected during the hot season (November 2002
to March 2003). One of the six species of the unique and endemic genus was inventoried, Astacoïdes
madagascariensis.A population study at one site, a 100 m transect of the Andriankely stream (altitude:
1314m, geographic coordonates: S 18°25'260’’, E 047° 56’ 299’’), was carried out by a monthly survey
during one year (November 2002 to October 2003).The results showed a monthly variation crayfish
population number with the maximum value reached in February. It would due to the optimum
environmental conditions and to the females ‘s behaviour reproduction. The reproductive cycle extends
from July, when the temperature is at the lower value and arises progressively, to January. The females
have on an average 58 eggs. The relationship between the eggs number and females bringing eggs size
is N= 2.411CL – 64.647 (n=18; R2= 0.580; N=eggs' number; CL= Carapace Length mm). The
maximum size (CL) of specimens sampled is 64,2 mm(109,45g) for males and 61,60mm(99g) for
females . In this forest area, the ecological and physico-chemical characteristics crayfish habitat are
determined.

Keywords: biology; ecology; Astacoïdes madagascariensis; Parastacidae; Madagascar.
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Mate choice and sperm competition in the white-clawed crayfish (genus Austropotamobius) (O)

RENAI Barbara, BARBARESI Silvia, SOUTY-GROSSET Catherine, GHERARDI Francesca

Dipartimento di Biologia Animale e Genetica "Leo Pardi", Università di Firenze, Via Romana 17 -
50125 Firenze (Italy)
barbara.renai@unifi.it

Mate choice by females and male-male competition is widely studied phenomena. However, with a few
exceptions, this topic has been neglected in the crayfish literature. Our purpose was to investigate in the
laboratory the occurrence of multiple mating and sperm competition in the white-clawed crayfish
(genus Austropotamobius) by analysing the behaviour of groups composed of three differently-sized
males and one receptive female and by comparing it with male-female pairs as a control. We showed
that females had a role in mating being hesitant and cautious in their responses to male attempts. Large
individuals approached the female and mated with her more frequently than the smaller ones,
displaying a higher exploitative capability than the other size categories. In addition, male motivation
to fight increased with size. Sperm competition occurred when a novel male was presented with a
female after the deposition of a spermatophore by a previous male; the former fed on the rival male’s
spermatophore before copulation. To assess whether mating behaviour could result in a multiple
paternity, a genetic parentage analysis will be performed using molecular techniques

Keywords: Mate choice, sperm competition, mating behaviour, Austropotamobius

Agonistic interactions and dominance relationships in Austropotamobius italicus (P)

RENAI Barbara, TRICARICO Elena & GHERARDI Francesca

Dipartimento di Biologia Animale e Genetica "Leo Pardi", Università di Firenze, Via Romana 17 -
50125 Firenze (Italy)
barbara.renai@unifi.it

Dominance relationships have been extensively investigated in vertebrates, but their study has been
neglected in invertebrates, except for wasps, hermit crabs, and shrimp. The purpose of this study was to
analyse the ability of the white-clawed crayfish, Austropotamobius italicus, to establish dominance
hierarchies. Following the protocol of Gherardi & Daniels (2003), the experimental design was divided
in three phases: (1) isolation for a week of forty adult males; (2) familiarisation for five days of twenty
pairs composed of size-matched males, (3) experimental phase at the sixth day of cohabitation. In this
latter phase, 10 pairs were subject to a switch of individuals of the same status (and the remaining 10 to
a sham switch), thus producing pairs composed of unfamiliar (and familiar) opponents having different
(and the same) status. The results show that A. italicus forms stable dominance hierarchies since the
second day of cohabitation. In addition, we found that A. italicus is able to recognise the status, but not
the identity, of its rival. In fact, even if paired with unfamiliar opponents, former winners and losers
displayed the same behaviour as in the preceding days.

Keywords: Dominance hierarchies, status recognition, Austropotamobius
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The geographical ranges of Tasmanian freshwater crayfish: extent and pattern (O)

RICHARDSON1, Alastair, DORAN2, Niall & HANSEN1, Brita

1School of Zoology, University of Tasmania, Private Bag 05, Hobart, Tasmania, Australia 7001
2Threatened Species Unit, Nature Conservation Branch, Department of Primary Industry, Water &
Environment, GPO Box 44, Hobart, Tasmania, Australia 7001
Alastair.Richardson@utas.edu.au Niall.Doran@dpiwe.tas.gov.au Brita.Hansen@utas.edu.au

The ranges of most of the 33 currently described species of Tasmanian freshwater crayfish have been
mapped. River-dwelling species in the genus Astacopsis can be found almost all over the island, while
burrowing species in the other four genera are absent from the east and centre. We describe the
variation in range size (from over 28000km2 to less than 5km2) and relate this to the history and
ecology of the species. We also examine the interactions between species ranges in terms of the extent
of sympatry, parapatric boundaries and the existence of narrow zones of range overlap. Burrowing
habit, characteristics of the landscape, recent glacial history and the evolutionary history of the groups
all contribute to these patterns.

Keywords: distribution, range, ecology, evolution

White-clawed Crayfish Mitigation associated with the M6 Toll Motorway (P)

RICHMOND, Elaine

Cresswell Associates, Willow House, Slad Road, Stroud, Gloucestershire. Gl5 1QJ

Suitable habitat for white-clawed crayfish (Austropotamobius pallipes) was recorded within two
watercourses to be crossed by the proposed M6 Toll motorway in the West Midlands during
preliminary surveys associated with the EIA for the project. Two SSSIs supporting native crayfish also
lie within the route corridor. During construction, approximately 1500 crayfish were rescued during
diversions of sections of the Wyrley Brook and Crane Brook, as part of the ongoing mitigation for the
scheme. Approximately half of the crayfish rescued were released into retained ‘improved’ habitat
within the scheme corridor, and the remainder, were translocated to a receptor site at Cascade Pool,
Priory Wood Nature Reserve, some distance from the scheme. The habitat loss has been mitigated for
through the incorporation of features of value to white-clawed crayfish within the final design of the
newly constructed watercourses.
As it would appear that crayfish are present both up and downstream of the road corridor, this provides
an ideal opportunity to monitor the success of the mitigation and the rate of re-colonisation of this new
habitat by crayfish. Initial monitoring (hand searches and torchlight surveys) has been undertaken
during 2003. Post-construction monitoring will be carried out for the next 10 years.

Keywords: White-clawed crayfish, mitigation, translocation, monitoring, motorway
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Successful cage rearing young of white-clawed crayfish for reintroduction (P)

ROGERS, David, & WATSON, Elizabeth

David Rogers Associates, 9 The Moat, Castle Donington, Derby, UK d-rogers@lineone.net

This is a short presentation to report on the success of a cage suspended in river water, used for the
rearing of juvenile and one year old white-clawed crayfish in the River Lathkill. The cage was
developed as part of a reintroduction project (Rogers 2003) and may be useful in other reintroduction
projects. It may also be useful to incorporate in the reintroduction protocol (Kemp et al. 2003), which
recommends that crayfish less than 15mm carapace length be not reintroduced. The cage could provide
a method of rearing such small crayfish to greater than 15mm whereupon they could be reintroduced.
Care would have to be taken with the placing of the cage in donor, recipient or neutral waters if the
species of small crayfish could not be determined at first.
This cage in situ will be viewed during the IAA 15 post conference trip to Derbyshire.

I’m a Water Vole…Get Me Out of Here! (P)

ROGERS, David & WATSON, Elizabeth
Lead Partner, UK Biodiversity Action Plan Steering Group (BAP) for the white-clawed crayfish
www.ukbap.org.uk

When crayfish traps are set in areas frequented by water voles (Arvicola terrestris) there is a danger of
trapping and killing them by drowning. Crayfish traps are used by conservationists for surveying and
by commercial trappers for harvesting.
Discussions between crayfish and water vole experts led to suggested modification to existing traps
such that water voles could escape, i.e. water vole friendly traps.
Water vole friendly traps were constructed and tested, they were found to be equally successful in
catching crayfish (CF non modified traps) and water voles escaped easily. Photos of the vole trial are
presented.
Further trials are needed to verify results under varying conditions but present advice to safeguard
water voles would be to insist that the modifications are applied to traps if they are used in areas
frequented by them.

Key words: Water vole, Arvicola terrestris, crayfish traps, surveying, commercial.
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Loss of diversity and degradation of wetlands as a result of introducing exotic crayfish (O)

RODRÍGUEZ C.F. 1, BÉCARES E. 2 & FERNÁNDEZ-ALÁEZ M. 2

1Instituto de Medio Ambiente. Universidad de León. La Serna 56, 24071 León, Spain
degcrv@unileon.es Tfno: 3487 237449 3487291568 Fax: 3487 291501
2Departamento de Ecología, Facultad de Biología, Universidad de León. Campus de Vegazana, 24071
León, Spain.

Chozas lake is a small shallow lake situated in León (North-West Spain). This clear-water lake
harboured an abundant and quite high richness of plants, invertebrates, anfibia and birds until 1996.
The introduction of the alocthonous Louisiana red swamp crayfish (Procambarus clarkii) in 1996
switched the clear water conditions to turdid one and produced strong losses in abundance and richness
in the aforementioned groups.
A series of crayfish exclusion experiments carried out in Chozas allowed macrophytes coverage to
recover up to 95%. Crayfish enclosements with densities of 2 ind/m2 confirmed the role of crayfish
herbivorism on macrophytes destruction. Direct and indirect effects of crayfish introduction on Chozas
lake communities have been evaluated and compared with previous conditions before 1996 or with
other related lakes in which crayfish were no present. Crayfish had a main role in submerged plant
destruction and a potential effect on amphibia and macroinvertebrates populations decrease. Plant
destruction (99% plant coverage reduction) was directly related to invertebrates (71% losses in
macroinvertebrate genera), amphibia (83% reductions in species), and waterfowls (52% reduction).
Plant-eating birds were negativelly afected (75% losses in ducks species); nevertheless, fish and
crayfish eating birds increased their presence since the introduction. Introduction of crayfish in shallow
plant-dominated lakes in Spain is a main risk for richness maintenance in these endangered ecosystems.

Keywords: alien species, biodiversity, crayfish, ecosystem, and Invasive species

Chemical orientation of the crayfish Procambarus clarkii (Girard, 1852) to conspecific
sexes and commercial fish feed (P)

ROTUNDO Giuseppe1, QUAGLIO Francesco2, GERMINARA Giacinto Salvatore1,
MOROLLI Christian2, PALAZZO Piero1 & DE CRISTOFARO Antonio1

1 Department of Animal, Plant and Environmental Science, University of Campobasso – Italy
rotundo@unimol.it
2 Department of Food Science, University of Bologna – Italy
fquaglio@disa.unibo.it

Semiochemicals of crustaceans have not been fully investigated yet even if they are promising for
applying as low impact control methods of invasive alien species.
In the present study, responses of both sexes of the red swamp crayfish, Procambarus clarkii
(Girard, 1852), to chemical stimuli from conspecific males and females and from a commercial
fish feed are reported. Stimuli were assessed in two-choice tests carried out in a rectangular
chamber. Crayfish response was recorded according to (1) the first choice and (2) the time
spent by each animal on the left or right side of the chamber.
Males were significantly attracted to females and feed but when these stimuli were
simultaneously tested a specific male preference was not observed. Females were attracted to
commercial feed but not to conspecific males or females.
Results confirm that female produces a sex pheromone, although its attractant power is not
stronger than the feed used.

Keywords: Procambarus clarkii, chemoreception, sex pheromone, feeding, behaviour.
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Case studies on the co-occurrence of Astacus astacus and Orconectes limosus – snapshots of a slow
displacement (P)

SCHULZ Holger K. 1, ŒMIETANA Przemys³aw 2, SCHULZ Ralf 1

1Zoological Institute, Technical University Braunschweig, Fasanenstrasse 3, D-38092 Braunschweig,
Germany, holger.schulz@tu-bs.de
2Department of Ecology, University of Szczecin, ul. W¹ ska 13, 71-412 Szczecin, Poland

The distribution area of the non-indigenous crayfish species Orconectes limosus already covers ¾ of
the area of Poland posing a major threat to indigenous crayfish species. Four lakes with known co-
existence of O. limosus and the indigenous crayfish Astacus astacus in northwestern Poland were
studied in summer 2003. O. limosus was introduced into the lakes one to ten years ago. The population
structure of both species, the health status and the frequency of injuries were estimated by means of
mark and recapture, hand catching and scuba-diving. The results indicate that besides of transmitting
the crayfish plague O. limosus is able to replace A. astacus in direct competition.

Keywords: Astacus astacus, co-occurrence, Orconectes limosus, population structure, displacement,

Legislating for non-native crayfish species in Great Britain; benefits; pitfalls and possible
solutions (O)

SCOTT Alasdair

Centre for Environment, Fisheries and Aquaculture Science, Weymouth, England

In 1996 the UK Government introduced legislation to prohibit the keeping of non-native crayfish
except under licence. This legislation was particularly aimed at halting the spread of the signal crayfish
through Britain.
Following introduction of signal crayfish (Pacifastacus leniusculus) for farming in the late 1970’s and
its subsequent colonisation of most waters in Southern England, this species was and remains, the
biggest single threat to the conservation of Britain’s single native crayfish Austropotamobius pallipes
(a species which is the subject of International Conservation Legislation).
In implementing the keeping legislation, a number of compromises were made, principally to account
for the existence of the extensive populations of signal crayfish, but also to account for the existing
trade in other crayfish species, which was perceived to pose a much lesser threat to the native crayfish
than those populations of signal crayfish.
Attempts to enforce this legislation have met with some success, but have also revealed some
significant problems, arising from the initial compromises. A review of this legislation is now
proposed and this paper will highlight the issues to be addressed, propose some solutions, and seek
contributions to the debate on its future development.

Keywords: legislation, non-native crayfish
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Crayfish in Britain (P)

SIBLEY, Peter

Environment Agency, Midlands Region, Trentside, Scarrington Rd, Nottingham NG2 5FA
peter.sibley@environment-agency.gov.uk

Monitoring and reporting crayfish distribution underpins the conservation management
of the single, threatened indigenous crayfish species (ICS) Austropotamobius pallipes
in Britain. Five non-indigenous crayfish species (NICS) are now breeding in British waters and all pose
a threat to A. pallipes, whether by direct competition or transfer of disease.
The distribution of ICS and NICS was mapped according to their presence within 10-km squares of the
Ordnance Survey National Grid for mainland Britain (Sibley, 2003). A. pallipes is still relatively
widespread across England and Wales (256 squares) but remaining populations are coming under
increasing pressure from the now more widely distributed NICS (300 squares).
Should the current decline in the distribution of A. pallipes continue unchecked, the species could be
virtually extinct in Britain within three decades. Conversely, if NICS continue to expand their range at
the current rate, their numbers could double within 15 years.
Completely isolated populations of ICS, whether formally designated or not, rank highly in terms of
conservation value and should be protected through existing legislation and best practice to reduce the
spread of NICS and disease. A high level of public awareness is fundamental to such work.

Assessing the impact of signal crayfish Pacifastacus leniusculus Dana on aquatic macrofauna and
macrophytes using cage experiments (P)

ŒMIETANA Przemys³aw 1, ZAWAL Andrzej 2, SCHULZ Ralf 3

1Department of Ecology, University of Szczecin, ul. W¹ ska 13, 71-412 Szczecin, Poland,
leptosp@.szczecin.pl

2 Department of Invertebrate Zoology and Limnology, University of Szczecin, ul. W¹ ska 13, 71-412
Szczecin, Poland
3Zoological Institute, Technical University Braunschweig, Fasanenstrasse 3, D-38092 Braunschweig,
Germany.

Between May and November 2003, an in situ (cage) experiment with signal crayfish was conducted in
a natural fish pond.
Three of four net cages (size 1.5 m x 1.5 m x 0.4 m, mesh size 1 mm) one female signal crayfish
bearing different number of eggs were added (120, 140,and 180,). Additionally, each cage received the
same amount (5 kg of fresh plants biomass) of Elodea canadensis (formerly collected from natural
pond) together with macroinvertebrates associated with the plants. Cages were submerged in the water
but floated directly under the water surface. One month after the start of the experiment the females
were removed. During the experimental period the rate of growth and mortality of YOY was
monitored. The impact on macrofauna and macrophytes was controlled. The observed differences in
quantity and quality of macrofauna and macrophytes between cages suggest strong impact of
Pacifastacus leniusculus on the aquatic environment.

Keywords:Pacifastacus leniusculus, rate of growth, mortality, macroinvertebrates, Elodea canadensis,
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CRAYNET-managing European crayfish: progress one year on (O & P)

SOUTY-GROSSET Catherine (1), REYNOLDS Julian (2), GHERARDI Francesca
(3), SCHULZ Ralf (4) EDSMAN Lennart (5), FUEREDER Leopold (6), TAUGBOL
Trond (7), NOELY Pierre (8), HOLDICH David (9), SMIETANA Przemyslaw (10),
MANNONEN Ari (11), CARRAL José (12).
Craynet@univ-poitiers.fr; http://labo.univ-poitiers.fr/craynet

(1) UMRCNRS 6556, Génétique et Biologie des Populations de Crustacés, Université de Poitiers, 40
Avenue du Recteur Pineau, F-86022 Poitiers Cedex, France; (2) University of Dublin, Trinity College,
Dublin 2, Ireland; (3) Dipartimento di Biologia Animale e Genetica, Leo Pardi, University of Firenze,
Via Romana 17, 50125 Firenze, Italy ; (4) Department of Zoology, Limnology and Aquatic
Ecotoxicology, Technical University, Fasanenstr.3, D-38092, Braunschweig, Germany ; (5) National
Board of fisheries, Institute of Freshwater Research, SE-178 93 Drottningholm, Sweden ; (6) Institute
of Zoology and Limnology,
University of Innsbruck, Technikerstrasse 25, A-6020 Innsbruck, Austria; (7) Norwegian Institute for
Nature Research, Fakkelgarden, N-2624 Lillehammer, Norway ; (8) Muséum national d'histoire
naturelle, Département "Milieux et Peuplements Aquatiques", UMR CNRS-UPMC-MNHN BOME
5178, "Biologie des Organismes Marins et Ecosystèmes", 55 rue Buffon, F-75005 ; (9) 40 Brook View
Drive, Keyworth, Nottingham, NG12 5JN, England ; (10) Faculty of Natural Science, Department of
Ecology, University of Szczecin ul.Waska 13, 71-412 Szczecin Poland ; (11) Finnish Game and
fisheries Research Institute, Evo Fisheries Research and aquaculture, FIN-16970, Evo, Finland ; (12)
Dept Produccion Animal
II, Faculdad de Veterinaria, Universidad de Leon, Campus de Vegazana, 24071 Leon, Spain

The European thematic network CRAYNET " European crayfish as keystone species-linking science,
management and economics with sustainable environmental quality " emphasises knowledge-based
management strategies and a common approach to management techniques. Starting from the topics
discussed in Poitiers, 2001 (Monitoring in conservation and management of natives ; interaction
between natives and aliens; control and management of aliens ; habitat restoration ; reintroduction and
restocking ; legislation; education), the present communication highlights the results from fruitful
discussions conducted during the CRAYNET meetings. The Irish meeting (Kilkenny, June, 2003)
entitled " The endangered native crayfish Austropotamobius pallipes: bioindicator and heritage species
"initiated debates about (1)What is a bioindicator, a flagship species or a heritage species ? (2); The
problem of complex species and taxonomic clarifications to be absolutely resolved before undertaking
management; (3) What is meant by biodiversity in the context of European crayfishes? The Norwegian
meeting (Halden, September, 2003) entitled " European native crayfish with a special focus on Astacus
astacus : linking socioeconomics and conservation " initiated roundtables about (1) threats to native
population of crayfish at a landscape level; (2) exploitation, conservation and legislation; (3)
reintroduction of native crayfish, habitat restoration and monitoring ; (4) the urgent need for joint
research about pathology. Regular meetings and a permanent connection between the 12 core members
allow for an opportunity to check the needed lines of research, to prepare recommendations about
legislation and education, and to gather information for a database and an atlas on the distribution of
crayfish species in Europe.

Keywords: Europe, conservation, management, heritage species, socioeconomics, database atlas.
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Feeding rates of spiny-cheeked crayfish Orconectes limosus (Raf) (P)

STASZAK Katarzyna & SZANIAWSKA Anna

Institute of Oceanography, University of Gdansk, Al.Marsz.J.Pilsudskiego 46, 810378 Gdynia, Poland,
kas@sat.ocean.univ.gda.pl

Freshwater crayfish Orconectes limosus is an omnivorous species but at high density prefers
cannibalism. In the natural environment feeding activity of the species is observed twice a day (at
sunset and sunrise).
The aim of the experiment was to determinate differences in quanity and quality of the consumed food
in two temperatures T=12oC and T=18oC. Animals were collected at south-west part of Vistula Lagoon
near Nogat River (Poland).
After acclimatization four food types were supplied: animal (cod), vegetal (green algae), granulate
fodder and crayfish abdominal muscle. Food consumption rates were calculated on the basis of formula
given by Klekowski, Fischer (1993)*
In both temperatures T=18oC and T=12oC the most preferable food was abdominal muscle
(consumption C1=261.36 J. indiv-1.h-1, C2=228.70 J. indiv-1.h-1). Second preferable food item was green
algae (C1=50.88 J. indiv-1.h-1, C2=43.77 J. indiv-1.h-1), then fodder (C1=49.35 J. indiv-1.h-1, C2=39.21 J.

indiv-1.h-1) and cod (C1=19.59 J. indiv-1.h-1, C2=15.02 J. indiv-1.h-1). There were no differences
observed in quality of consumed food in both temperatures. Larger consumption of each food type was
noticed in higher temperature T=18oC.

Keywords: Orconectes limosus, feeding rate.

When does Pacifastacus leniusculus smell sexy? .. and does Austropotamobius pallipes agree?
(O)

STEBBING, P.D.1*, WATSON, G.J.2, BENTLEY, M.G.1, FRASER, D.3, JENNINGS, R.4,
RUSHTON, S.P.5, SIBLEY, P.J.6

1School of Marine Science and Technology, Ridley Building, University of Newcastle,UK
2Institute of Marine Sciences, University of Portsmouth, Portsmouth, UK
3English Nature, Northminster House, Peterborough, PE1 1AU, UK
4Environment Agency (North East Region), 1 Viking Close, Willerby, Hull, HU10 6DE, UK
5Centre for Land Use and Water Resources Research, Porter Building, St. Thomas Street, University of
Newcastle, Newcastle upon Tyne, NE1 7RU, UK
6Environment Agency (Midlands Region), Scarrington Road, Nottingham NG2 5FA, UK
P.D.Stebbing@ncl.ac.uk Telephone: +44 (0) 191 222 6661

A significant contribution to the decline of Britain’s native white-clawed crayfish (Austropotamobius
pallipes) has been from the introduction of the signal crayfish (Pacifastacus leniusculus). A variety of
techniques have been tested as control mechanisms but with little success. Pheromones, however,
which have been used in integrated pest management systems for many terrestrial insect species, have
potential for control of aquatic pests including P. leniusculus. Communication using sex pheromone(s)
has already been established for this species, but if pheromones are to be effective as a potential
control mechanism, then characteristics of their release, such as when, from where and from which
individuals, must be investigated to optimise the success of any such system. The effect that the P.
leniusculus female sex pheromone has on A. pallipes is also of critical importance, not only in
understanding how the two species interact, but also to determine whether the control mechanism can
be used in mixed populations. This paper will discuss the characteristics of a sex pheromone released
by P. leniusculus, its effects on A. pallipes and the possible ramifications for the development of a
pheromone-based control mechanism.

Keywords: sex pheromones, P. leniusculus, A. pallipes interaction, control
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Are all signal crayfish populations at the same trophic level in Swedish lakes? (O)

STENROTH Patrik, HOLMQVIST Niklas, NYSTRÖM Per, GRANÉLI Wilhelm, BERGLUND Olof
and LARSSON Per

Lund University, Ecology Building, S-223 62 Lund, Sweden.
Patrik.Stenroth@limnol.lu.se

Few things in the way of food are amiss to the crayfish. They consume food from several trophic
levels, including conspecifics. Stomach analyses often reveal a total dominance of detritus in the diet,
but the relative importance of detritus as an energy source for crayfish and the trophic position of
crayfish are still debated. Cannibalism is suggested to be prevalent in crayfish populations, but it is not
known if it is important for the growth of crayfish. We used stable isotopes of carbon and nitrogen to
investigate if 1) trophic level of crayfish vary between and within populations 2) if any variation within
populations could be attributed to cannibalism. The stable isotope ratios in an organism reflect
assimilated food. Thus, stable isotope analysis could potentially give an indication of how important
cannibalistic behaviours may be for the growth of crayfish. Stable isotopes of different sizes of signal
crayfish from nineteen different lake populations were quantified. We found that stable isotope ratios
varied considerably between and within crayfish populations. There were very few lakes, however,
where cannibalism could be important for crayfish nourishment. The between lake patterns in stable
isotopes suggest that lake productivity influences the trophic position of signal crayfish.

Keywords: ecology, trophic level, productivity, diet, cannibalism, stable isotopes

Do visual and chemical predator cues affect competition for shelter between native (Cherax
tenuimanus) and invasive (Cherax albidus) crayfish in Western Australia? (P)

STORER Tim, JENKINSON Scott and WHISSON Glen

Curtin University of Technology, Australia.
t.storer@curtin.edu.au

Many aquatic animals have been translocated into Western Australia over the last century to improve
recreational fishing, control unwanted pests, and develop aquaculture industries. Adverse impacts of
these translocations have included reduction in the abundance of some native species, threatened
genetic integrity, and the introduction of pathogens. In the case of freshwater crayfish, the invasive
yabby (Cherax albidus) affects indigenous marron (Cherax tenuimanus) populations by its highly
competitive behaviour and increased breeding frequency. Researchers have hypothesised that shelter
acquisition is a key factor in determining the nature and extent of interactions between these congeneric
crayfish species. Further, stimuli from potential crayfish predators like non-indigenous silver perch
(Bidyanus bidyanus) invoke predator-avoidance responses, increasing the importance of competition
for shelter. Both visual and chemical cues play a role in predator recognition and the resulting crayfish
behaviour. A trial was conducted to ascertain the influence of visual and chemical cues from silver
perch on shelter acquisition behaviour of marron and yabbies stocked in the same tank. Glass tanks
(300L) were stocked with a single male and female marron and yabby (both combinations) and only a
single piece of shelter (pipe). Replicated tanks were partitioned with silver perch in an adjacent
compartment to allow visual and/or chemical cues to be detectable by the crayfish. Behaviours (shelter
acquisition, contests, etc) were recorded over a 24 h period. Results will be discussed in the context of
translocation impacts in Western Australia and possible ramifications for other multi-species systems,
including crayfish aquaculture.

Keywords: translocation, predator, shelter, competition, Cherax
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Systematics, pleopod evolution, and the incongruence between molecules and morphology in the
genus Orconectes (O)

TAYLOR, Christopher A.1 and KNOUFT Jason H. 2

1Illinois Natural History Survey, Center for Biodiversity, 607 E. Peabody Dr., Champaign, Illinois
61820 USA ctaylor@mail.inhs.uiuc.edu
2Department of Biology, Washington University, St. Louis, Missouri USA
knouft@biology2.wustl.edu

With over 80 species, Orconectes (Cambaridae) is one of the most taxonomically diverse genera of
crayfishes in the world. The current taxonomy of Orconectes, and implied evolutionary relationships
between its members, is based primarily on the morphology of the form I pleopod. A phylogenetic
analysis of the genus using a mitochondrial cytochrome oxidase I DNA dataset results in a phylogeny
incongruent with current taxonomy. If the DNA phylogeny is to be accepted as an accurate
representation of the evolutionary history of the genus, selective pressures on its extant members must
be examined. We examine those pressures and present a non-phylogenetic analysis which indicates
sexual isolation between sympatric species may be facilitated by pleopod morphology. A similar
analysis incorporating phylogenetic data will also be discussed.

Keywords: phylogeny, evolution, Orconectes, mtDNA

HPLC analysis of crayfish urinary chemical signals: Are biogenic amines used as pheromones in
dominance interactions of the crayfish Procambarus clarkii?

1THE, Annabel, 2JOHNSON, Meg E., 1HARDEGE, Joerg D., 1BREITHAUPT, T.

1 Hull University, Department of Biological Sciences, HU6 7RX, Hull
a.sechehaye@biosci.hull.ac.uk; j.d.hardege@hull.ac.uk; t.breithaupt@hull.ac.uk.

2 Boston University Marine Program, MBL, Woods Hole, MA02543,
mjohns56@utk.edu

Biogenic amines have been shown to play important roles in aggressive interactions of decapod
crustaceans. For example, injection of biogenic amines into the hemolymphe of crayfish and lobsters
resulted in agonistic postures and in changes in agonistic behaviours (Livingstone, et al., 1980, Science
208: 76-79; Huber and Delago, 1998, J.Comp.Physiol. A 182: 573-583). In addition, hemolymphe
levels of certain biogenic amines are different between dominant and subordinate shore crabs (Sneddon
et al., 2000, J.Exp.Biol. 203: 537-545). Our own recent results suggest that changes in dominance
status are mediated by chemical signals rather than by self-reinforcing effects: Blocking of urinary
chemical signals increases fight duration and abolishes recognition of dominance status. Based on these
results we hypothesize that dominance status is reflected in the concentration of biogenic amines in the
urinary chemical signals. To test this hypothesis, we collected urine from both winners and losers in
second fights of crayfish pairs (Procambarus clarkii). Urinary compounds were separated by
ultrafiltration and high performance liquid chromatography (HPLC) and measured with
electrochemical detection (ESA Coulouchem II) using biogenic amine standards. Differences in
concentration of biogenic amines are interpreted with respect to dominance status and intensity of
fights.

Keywords: behaviour, Aggressive interactions, Chemical communication, Urine signals, hormones,
biogenic amines
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Distribution and Dynamics of Cherax quadricarinatus in Jamaican Freshwater Systems (P)

TODD Sacha-Renée L. 1, WARNER George F. 2, HYSLOP Eric J. 1

1. Department of Life Sciences, University of the West Indies Mona, Jamaica,
sacharenee.todd@uwimona.edu.jm

2. Centre for Marine Sciences, University of the West Indies Mona, Jamaica

The redclaw crayfish Cherax quadricarinatus (von Martens, 1868) has been cultured in Jamaica since
1993. The first established specimen was collected from the South Elim River, a tributary of the Black
River, in February 1999. In this study, the spatial distribution and ecological relationships of this
introduced crayfish are investigated.
Distribution surveys conducted between January and October 2003 have revealed that this crayfish is
established in two of the largest river systems on the island: the Black River in the parish of St.
Elizabeth, and the Rio Cobre in St. Catherine. C. quadricarinatus is typically associated with a
particular habitat type – the deeper potamic sections of these rivers, rather than the shallower, more
turbulent, high-gradient streams.
From samples collected, the crayfish grow to sizes of 192.15 mm (total length), thus making them the
largest benthic macroinvertebrates in Jamaican river systems.
Preliminary laboratory experiments show that redclaws exhibit size-specific predation on native
gastropods, particularly members of the Planorbidae family. This may have important consequences for
the trophic dynamics of Jamaican rivers. These snails are being out-competed by the invasive Thiarid
snails (Thiara granifera and Melanoides tuberculata) and may now face additional pressure from
Cherax quadricarinatus.

Keywords: Cherax, redclaw, distribution, Jamaica

Physicochemical and ecological quality of streams harbouring the white-clawed crayfish
(Austropotamobius pallipes) in western France: multivariate approach and implications for its
conservation (O)

TROUILHE Marie-Cécile 1, BUFFAZ Laure 1, GAGNAIRE Pierre Alexandre1,
PARINET Bernard 2, GRANDJEAN Frédéric 1, SOUTY-GROSSET Catherine 1.

1 Université de Poitiers, Laboratoire de Génétique et Biologie des Populations de Crustacés, UMR
6556, 40 avenue du Recteur Pineau, 86022 Poitiers cedex, France.
2 Ecole Supérieure d'Ingénieurs de Poitiers, Laboratoire de Chimie de l'Eau et de l'Environnement,
UMR 6008, 40 avenue du Recteur Pineau, 86022 Poitiers cedex, France.
marie.cecile.trouilhe@etu.univ-poitiers.fr

In France, the distribution of the white-clawed crayfish, Austropotamobius pallipes is restricted,
fragmented and mainly located in headwaters. To preserve this native species, it is necessary to
characterize its ecological requirements (water and habitat quality). Several studies were performed to
consider the physico-chemical or biological requirements of A. pallipes, but never used the
combination of chemical and biological methods constituting a better approach for an integrated
assessment of freshwater quality (Lazaridou-Dimitriadou et al., 2000). With this aim in view, a study is
being conducted in the Western France. Nine brooks from four different catchments are monitored
regularly. Two sampling sites are surveyed per brook, the first being where the crayfish population is
located and the second 2 to 3 km downstream. Physico-chemical parameters are measured twice
monthly and bioticfactors are estimated twice yearly. In this study, the I.B.G.N. (Indice Biologique
Global Normalisé) protocol was chosen to assess water quality based on the occurrence of
macroinvertebrates. Results show that physico-chemical and biological data considered separately do
not provide enough reliable information about A. pallipes ecological requirements. However, the use of
multivariate analyses (Principal Component Analysis) to combine abiotic and biotic factors are
effectively highlighting a good correlation between these parameters.

Keywords: Austropotamobius pallipes, water quality, biotic index, multivariate analyses.
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Design and Using a Experiment System for Culture and Nutritional Studies on Crayfish (O)

VALIPOUR Ali Reza and ZAHMATKESH Asgar

Caspian Sea Bony Fishes Research Center, Aquaculture Department, P.O. Box 66, Bandar Anzali,
Gilan, IRAN.
Valipour32@yahoo.com

In this article a culture system for nutritional experiments is described. The system consisted of two
groups of culture tanks which separately placed in two flats, up and down. This status makes ability
to conduct several experiments, simultaneously. Also, experimental animals can be hold and rearing

both communicational and individually.
In designing of the system eliminating undesirable effects of nutritional factors on culture and

biological characteristics is considerate. A controlled water supply and quality for development of
experimental animals is provided in the system. Therefore, the method can be used as a desirable
system for experiments on cultured aquatic system particularly crayfish.

Keywords: Nutritional system, Experiment System, Design, IRAN

Improved detection of crayfish plaque with a modified isolation method (P)

VILJAMAA-DIRKS Satu and HEINIKAINEN Sirpa

National Veterinary and Food Research Institute EELA, Kuopio Department PO Box 92, 70701
Kuopio,Finland.
satu.viljamaa-dirks@eela.fi

The crayfish plague fungus Aphanomyces astaci is the most serious disease of the native European
freshwater crayfish. The diagnosis remains often presumptive, due to several problems in sampling of
the crayfish and isolation of the fungus. Several methods have been developed for isolation and
cultivation, including microscopy of the soft cuticle and culture of the infected parts of the cuticle. In
our laboratory the method described by Cerenius et al (1988) was mainly used during 1994-1998. In
these years, 10 to 27 shipments were annually examined for the crayfish plague. One to 4 cases were
confirmed positive by isolation each year (14 % of the shipments). Since 1999 the cultivation method
was modified to include plating of the entire soft abdominal cuticle and all periopods on PG-1 agar
containing antibiotics, even when no fungus was seen by microscopy. During 1999-2003, eight to 21
shipments were examined annually; of these 4 to 12 isolations were made every year (56 % of the
shipments). All the isolates since 1998 were confirmed using infection trials and/or comparing with
reference strains by RAPD-PCR. With this modification in protocol it has become possible to find the
fungus also outside the periods of mass mortality.

Cerenius,L., Söderhäll K., Persson, M and Ajaxon R. (1988). The crayfish plaque fungus Aphanomyces
astaci - diagnosis, isolation, and pathobiology. Freshwater Crayfish 7: 131-144.

Keywords: crayfish plaque, Aphanomyces astaci, isolation.
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Standard sampling method for crayfish surveying (O)

WATSON, E. & ROGERS, D.

David Rogers Associates, 9 The Moat, Castle Donington, Derby, DE 74 2PD. m.watson@ntlworld.com

Funds available for monitoring crayfish population are recently linked with the specification that the
monitoring is undertaken following a standard protocol as specified at http://www.english-
nature.org.uk/LifeinUKRivers/ecological .The standard method specified in the protocol involves
manual searching only.
Results from a survey of the River Wye cSAC in Wales show that combined use of trapping and
manual searching is more efficient than using manual searching only. See Rogers, D. & Watson, E.
(2005) Assessment of the condition of the white-clawed crayfish Austropotamobius pallipes in the
River Wye cSAC. WHQ/31/2002/3Contract No. FC 73-05-33. Testing of the monitoring protocol for
Countryside Council for Wales. Available from CCW, Maes y Ffynnon, Ffordd Penrhos, Bangor,
Gwynedd, Wales, LL57 2DN.
During monitoring, when combined with manual searching, the use of traps:

Ø  Improves the ability to detect populations
Ø  Improves semi-quantitative estimates of abundance
Ø  Makes more efficient use of time spent on site (more crayfish are detected per unit time).

The reasoning for omission of the use of traps in the standard protocol is unsound not least because
combined manual searching and trapping has been used as a standard for more than a decade in Britain
and is in use widely as the standard throughout Europe.
It is recommended that the protocol be changed such that the standard method includes capture by
manual searching and traps.

Keywords: monitoring, protocol, manual searching, trapping

A proposed classification of primary burrowing crayfish based on terrestrial habitat
associations: ecological and conservation implications (O)

WELCH, Shane and EVERSOLE Arnold.

Department Forestry and Natural Resources, Clemson University, Clemson, SC, USA, 29631.
swelch@clemson.edu

When viewed as a subset of the total United States crayfish fauna, primary burrowers are
disproportionately imperiled. While they comprise only 20% of the total fauna they account for nearly
40% of those crayfish ranked ‘critically imperiled’. Central to the conservation and preservation of a
species is the identification of habitat parameters associated with its occurrence. Logistic and multiple
regression analyses were used to model the distributions of selected primary burrowing crayfish.
Results indicate that some primary burrowers were strongly associated with terrestrial habitats.
Furthermore the distributions of these crayfish were best explained when the animals were modeled as
terrestrial organisms. We will present habitat association models for the species and describe these
terrestrial habitats in relation to soil characteristics and current and historical disturbance regimes.
Based on these results a classification of primary burrowing crayfish is proposed. The classification
divides Hobbs’ (1981) primary burrowing crayfish into three ecological groups, furthermore we
incorporate elements of Horwitz and Richardson (1986) crayfish burrow types. Finally, we will
discuss the conservation implications of the research.

Keywords: primary burrowers, habitat models, conservation, terrestrial
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The Distribution of the Imperiled Crayfish, Orconectes williamsi , in the Upper White River
Drainage of Missouri, U.S.A. (P)

WESTHOFF, Jacob1, GUYOT Jennifer 2, and DiSTEFANO Robert 1.

1Missouri Department of Conservation, Resource Science Center, 1110 S. College Ave., Columbia,
MO 65201, (jtw7a1@mizzou.edu), (Bob.DiStefano@mdc.mo.gov).
2Dept. of Fisheries and Wildlife, 149 Cheatham Hall, Blacksburg, VA 24060-0321, (guyot@vt.edu).

Orconectes williamsi exists only in the upper White River Drainage of Missouri and Arkansas, U.S.A..
It is recorded from only 9 localities in 4 counties in Missouri. This crayfish is listed as “critically
imperiled” in Missouri and “imperiled” globally by Missouri Department of Conservation, and the
American Fisheries Society assigned it the status of “special concern” (Taylor 1996). Due partly to
population fragmentation by the creation of Table Rock Reservoir in 1958, we decided that a
comprehensive distributional study was needed to assess the species' status in Missouri. Additionally,
to support future conservation efforts, we chose to collect quantitative environmental data on multiple
scales. During 2002 and 2003 we sampled 50 randomly selected stream segments stratified by steam
order. Orconectes williamsi was collected using kick seines at 17 of these stream segments
representing 15 streams. This represents 13 segments beyond the 9 previously recorded. The
environmental data are not yet analyzed. We plan to use reach-scale information extracted from GIS
software, field collected macro- and microhabitat scale data, and field temperature data to determine
trends in habitat associations. Results will aide future conservation and management decisions and
serve as a base for a detailed life history assessment of the species.

Keywords: Distributions, Imperiled/endangered species, conservation, habitat

Changes in the crayfish and rice industries in Louisiana: potential economic and environmental
effects of agricultural wetland loss (P)

WESTRA John V.1, CAFFEY Rex1 and HUNER Jay V.2

1 Department of Agricultural Economics, 101 Agricultural Administration Building, Louisiana State
University Agricultural Center, Baton Rouge, LA 70803,
jwestra@agctr.lsu.edu rcaffey@agcenter.lsu.edu,
2 Crawfish Research Center, University of Louisiana at Lafayette, Lafayette, LA 70504,
jvh0660@louisiana.edu .

The 220,000 + ha of land in rice and crayfish production in Louisiana provide nesting, wintering, and
breeding habitat for over 100 species of waterbirds. These agricultural wetlands have become critically
important waterbird habitat because 440,000 + ha of adjacent coastal wetlands have been lost since
1950.
Over the past two decades, Louisiana rice farmers have diversified their operations to include crayfish
production as a means of reducing risk and increasing farm income. However, in 2003, land planted to
rice in Louisiana declined 15% due to falling rice prices and increasing production costs. This
reduction in land potentially available for crayfish production, the importation of low-cost crayfish
meat from China, and the loss of crayfish processing facilities have all negatively influenced crayfish
production. In addition to these economic difficulties, the Louisiana rice industry is being scrutinized
closely by water resource managers due to the large volumes of ground water used to cultivate rice.
We will examine how decreased land in crayfish and rice production and associated reductions in
agricultural wetlands, potentially affect wildlife resources and the state’s economy. Potential policies
for addressing this probable habitat loss, as well as implications for overall management of continental
waterbird populations will be discussed.

Keywords: agricultural wetlands, economic, Louisiana, rice, waterbirds

Project supported, in part, by the Coypu Foundation and the Louisiana Crawfish promotion and
Research Board.
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Impact of crayfish polyculture on pond production and ecology (O)

WHISSON Glen

Curtin University of Technology, Australia.
g.whisson@curtin.edu.au

Aquatic polyculture has been well documented as a viable option for increasing yields in many types of
aquaculture systems. This paper describes an experiment focused on polyculture as a way of increasing
yields from marron (Cherax tenuimanus) ponds in Western Australia. Silver perch (Bidyanus bidyanus)
were stocked into floating cages in earthen marron ponds for an entire grow-out period (18 months).
Data were gathered for marron and perch growth, survival, polyculture production, crayfish gender
differences, biomass increase, water quality, and zooplankton abundance. At harvest, the mean final
weight of marron reared in polyculture with silver perch was significantly higher than marron reared in
monoculture (P<0.05). Marron survival averaged 71.5±3.4% with mean final weight of females
significantly lower than males in all treatments (P<0.05). Silver perch achieved the highest final weight
when stocked free-range in marron ponds (P<0.05) with a density effect apparent between high and
low density caged treatments. The distribution and abundance of macroinvertebrate fauna showed
marked differences between free-range polyculture ponds and other treatments. All polyculture
treatments returned significantly higher pond yields than marron monocultures (P < 0.05), except for
the free-range treatment (P = 0.08), which had relatively high error. These results will be presented in
terms of the major variables influencing productivity in crayfish polyculture ponds.

Keywords: invasive species, shelter competition, prior residence, Cherax tenuimanus, Cherax albidus

Physiological response of crayfish, Astacus leptodactylus to saline water (P)

YAVUZCAN YILDIZ Hijran, KOKSAL Gülten and KARASU BENLI Caglan

Ankara University, Dept. of Fisheries and Aquaculture 06110 Ankara TURKEY.
Hijran.Yavuzcan@agri.ankara.edu.tr

The only crayfish native to Turkish waters, Astacus leptodactylus is known from the estuarine
environment. The physiological response of A.leptodactylus to 10 ppt saline water considered as
brackish-water environment were studied. Intermolt males and non-ovigerous females of
A.leptodactylus were obtained from Lake Mogan, Central Anatolia, Turkey. Hemolymph glucose,
Ca++(mmol/l), Mg++(mmol/l), K+ (mM), Na+(mM), Cl-(mmol/l), pH and total serum protein were
measured after 0, 1, 2, 6 and 24 hr; 2, 3 and 4 day exposure to 10 ppt saline water. The measurements
of 0 hr hemolymph samples were used as control. Glucose values increased following to salinity
exposure when compared to control. The highest glucose value was observed after exposing the
crayfish to saline water for 1 hour the glucose values, then, decreased however, did not return to
control values. Total hemolymph protein (THP) values were similar to control following to exposure to
10 ppt salinity for 1 and 2 hr. During the saline exposure of 6 and 96 h THP were lower than that of the
control values. Hemolymph pH levels were not affected by saline water exposure. Mg levels declined
when compared to control. The lowest Mg value was recorded after exposing to the saline water for 72
h. Hemolymph Na values were higher than that of the control. Na values in hemolymph steadily
increased during the experiment. K levels in hemolymph of exposing groups did not differ from the
control. Cl levels of control were lower than that of the experimental groups. Cl levels in the
hemolymph elevated depending on the exposure time. The survival rate was 100% during the
experiment. Consequently, crayfish, A.leptodactylus appeared to have the physiological capacity to live
at 10 ppt saline water, nevertheless, the variation of hemolymph parameters may reflect the stress
response to saline water exposure.

Keywords: Astacus leptodactylus, saline exposure, hemolymph characteristics
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Submitting papers for Freshwater Crayfish 15

All papers and posters presented at IAA 15 will be considered for inclusion in Freshwater Crayfish 15,
the symposium proceedings. Manuscripts should be submitted as an attached WORD document by
email to L.Watson@crayfish15.org no later than 30 June 2004.

Preparation of manuscripts for Freshwater Crayfish 15
Manuscripts (as WORD documents attached to email) should be submitted with left and right margins
of approximately 2.5 cm, and top and bottom margins of 3 cm. Text should be left and right justified
(i.e. straight margins). All typing should be in font 11 and double-spaced throughout. Do not use bold
except for the title and section headings (e.g. INTRODUCTION). Please number the pages.
Tables (included at the end of the manuscript in WORD) should be numbered and have a short title
after the number, e.g. Table 1. Numbers of crayfish caught in traps.
Figures, graphs and photographs (only use photographs if they are essential) must contain all the
necessary labelling and should be attached as a separate file (JPEG format) to email.

The paper should be arranged in the following sequence:
TITLE; AUTHOR(S) NAME(S); Affiliation, e.g. Department of Zoology, University of Bangor, etc.
ABSTRACT; this should be not longer than 200 words and should summarise the significant content
of the paper. It should be followed by not more than six key words.

1. INTRODUCTION
2. MATERIALS AND METHODS
3. RESULTS
4. DISCUSSION
5. ACKNOWLEDGMENTS
6. REFERENCES

Followed by tables and figures. A double space should be left between headings and text. If sub-
headings are required these should be in small letters and bold, and left justified.

REFERENCES – the list of references should be arranged alphabetically as follows. Previous volumes
of Freshwater Crayfish should be cited as a journal, not a book (see example below).

Abel, F. G. 1989. Biometry of crayfish. London, Clifford and Hall, London. 567p.

Jones, A. F. 1978a. Territorial behaviour in Pacifastacus leniusculus. Behaviour of Animals 58:731-
734.

Jones, A. F. 1978b. Aggressive behaviour in Pacifastacus leniusculus. Behaviour of Animals 59:970-
978.

Keller, M. P. & Huner, J. V. 1998. Transformation of Procambarus clarkii into Astacus astacus by
means of genetic engineering. Freshwater Crayfish 12:12-20.

Smith, G. E. 1959. An ecological study of crayfish in Lake Tysoe. In: Comparative Ecology (Smith, G.
F. ed), pp. 404-420. Blackwells, London.

Tring, G. S., Davis, P. and Legend, M. 1990. Reproductive patterns in crayfish. English Journal of
Ecology 60:17-23.

Text citations should be given as follows:

a) …as demonstrated by Jones (1956) or

b) …according to recent findings (Jones 1978, Abel 1987, King 1990).

Units of measurement – metric units should be used, e.g. mm, m, km, mm3, s (seconds), h (hours), g
(grams), t (tonnes), etc.

Names – Latin names should be in italics and should be given in full with the authority the first time
they are used, e.g. Austropotamobius pallipes (Lereboullet) but A. pallipes thereafter. Common names,
unless denoting a geographical region should be in lower case, e.g. signal crayfish, white-clawed
crayfish.

If you are not clear on any of these points then please consult the editors.
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A crayfish walks into a café…
(Adapted from; Truss, Profile Books ISBN 1-86197-612-7)

A crayfish walks into a cafe. He orders a sandwich, eats it, then draws a gun and fires two shots in the
air.
"Why?" asks the confused waiter, as the crayfish makes towards the exit. The crayfish produces an ill
informed, badly punctuated IAA manual and tosses it over his shoulder.
"I'm a crayfish," he says, at the door. "Look it up."
The waiter turns to the relevant entry and, sure enough, finds an explanation.
“Crayfish. Mobile lobster-like crustacean, native to America, Australia, Europe and parts of Asia.
Eats, shoots and leaves."

We hope that this joke encourages people to send in well-punctuated manuscripts.
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