


Welcome message

Akira Asakura
President, Carcinological Society of Japan

On behalf of Carcinological Society of Japan, I sincerely thank all the participants who have 
travelled from various countries in the world to attend this conference. I should also like to express 
my appreciation to all members of the local organizing committee who have worked so hard to 
organize this conference.  This conference is truly history event, as this is a joint international 
conference by International Association of Astacology and Carcinological Society of Japan.  IAA was 
founded in Austria in 1972 to dedicate to the study, conservation, and wise utilization of freshwater 
crayfish.  CSJ was founded in 1961 to promote the study of crustacean biology and to encourage 
collaboration among carcinologists.  This conference also hosts 52nd Annual Meeting of CSJ and 
20nd Biannual Symposium of IAA.
Plenary symposium focuses on a global overview of conservation biology of freshwater decapod 

crustaceans.  In freshwater environment, pollution, overdevelopment, and global warming threaten 
wildlife and the habitats on which they depend, although the importance of freshwater species, 
ecosystems, and services to human livelihoods and wellbeing is increasingly being recognized.  
According to the IUCN Red List of Threatened Species, many species of freshwater decapod 
crustaceans, including crayfish, crabs, and aegrids are imminently threatened with extinction.  The 
symposium gathers a panel of top international researchers in this important field of crustacean 
biology and will provide a forum for interdisciplinary discussion.
I hope this joint international conference should be an opportunity to connect our global 

community of crustacean biologists and become the major networking outlet for anyone interested 
in crustacean biology.
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IAA & CSJ International Joint Conference Plenary session



Francesca Gherardi: memories and her story 
 

Elena Tricarico 
 

Dipartimento di Biologia, Università degli Studi di Firenze, Firenze, Italy 
elena.tricarico@unifi.it 

 

Francesca Gherardi (Florence, Italy, 1955-2013), Associate Professor at the University 
of Florence, was a brilliant astacologist and ethologist. Since her academic formation, 
her main research interests were behavior and invasion biology, using hermit crabs and 
crayfish as principal model organisms. Due to her extensive experience in the species, 
she became an “authority” on the red swamp crayfish, Procambarus clarkii, one of the 
most invasive species of inland waters. Francesca was a dedicated scientist and highly 
prolific writer, publishing more than 200 peer reviewed articles in several journals (also 
6 articles of Freshwater Crayfish) and more than 30 book chapter, and developing a 
wide network of international collaborations. Francesca was involved in 17 international 
projects, such as “CRAYNET: European crayfish as keystone species, linking science, 
management and economics with sustainable environmental quality”. In the 
International Association of Astacology, she occupied the most important positions, 
until she was nominated as “Distinguished Astacologist 2010” for her achievements in 
the field. She was also member of the IUCN Freshwater Crab and Crayfish Specialist 
Group (2009-2013), as well as IUCN expert for the compilation of the Red List of 
Mediterranean region freshwater crabs and crayfish. She loved to face challenges, 
exploring and opening continuously new research fields, and transmitting her force and 
passion to the several students she supervised. This sunny, special woman and scientist 
courageously fought against the illness, working until her death: Francesca will be 
always remembered for her great enthusiasm and talent. 
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RNAi-based biotechnologies to control sexuality in crustaceans: environmental 
implications 

 
Amir Sagi 

 
Department of Life Sciences and the National Institute for Biotechnology in the Negev 

Ben-Gurion University of the Negev P.O. Box 653, Beer Sheva 84105, Israel. 
sagia@bgu.ac.il 

 
The androgenic gland is the key regulator of masculine sexual differentiation in 
crustaceans. Recent discoveries, of androgenic gland-specific insulin-like peptides 
(IAGs) in decapod crustaceans have deepened our understanding of the gland's mode of 
action. Temporal IAG knockdown, using RNA interference (RNAi), in the prawn 
M. rosenbergii has enabled the alteration of the phenotypic sex of genetic males into 
functional 'neo-females' capable of producing an all-male progeny.  
The intervention through RNAi is not genetically modifying and does not require the 
use of hormones or other exogenous chemicals. Further environmental safety 
considerations to the use of RNAi in aquaculture were demonstrated through clearance 
of non-specific exogenous dsRNA and recovery of Mr-IAG expression following 
dsMr-IAG injection in a time dependent manner. dsRNA was present in the prawn’s 
hemolymph and cells up to three days post administration and was fully cleared 
thereafter. Mr-IAG transcript level was reduced by 97 % three days post administration 
and was almost fully recovered (87% of control) 28 days post administration.  
The neo-females generated through Mr-IAG silencing show normal female reproductive 
behavior and reproductive development as compared to a female fraction of a normal 
mix population. The generated all-male progeny populations showed similar social 
structure compared to a males fraction of a normal mix populations. Further 
environmental consideration and possible use of monosex, non-reproducing populations, 
as bio-control agents will be discussed. 
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Joint International Conference on Crustacea 
September 2014, Sapporo, Japan 

 

 

Quantitative habitat models for the conservation of the endangered crayfish 
Austropotamobius pallipes complex 

 

PAOLO VEZZA1,2 
1 Instituto de Investigación para la Gestión Integrada de Zonas Costeras (IGIC) 

Universidad Politécnica de Valencia, Spain 
 2 Dipartimento di Ingegneria dell’Ambiente, del Territorio e delle Infrastrutture (DIATI) 

Politecnico di Torino, Italy 
 

 
Crayfish are the largest mobile freshwater invertebrates, being often considered key species in aquatic 
ecosystems of small streams and creeks in Europe. In Italy, Austropotamobius pallipes complex is 
currently classified as an endangered species, and Italian local populations significantly decreased over 
the last decades due to habitat modifications and introduction of alien species. Information on A. pallipes 
ecological requirements is then needed to quantify habitat alteration, simulate restoration scenarios and 
implement effective conservation measures.  
 
Using data from small streams located in the Italian pre-Alps (Lombardia region) and in the mountainous 
areas of the Gran Sasso and Monti della Laga National Park (Abruzzo region) we set out a new 
methodology to model habitat for the endangered crayfish A. pallipes complex. Data from seven 
morphologically different streams were used to calibrate and validate habitat models. 
 
The Random Forests algorithm was used to identify the best and the most parsimonious habitat model, to 
define the lowest number of variables to be surveyed in future model applications. The obtained habitat 
models were then applied to each stream and used to classify each mesohabitat into suitability categories 
and to develop habitat flow-rating curves. Finally, habitat time series analysis were used to define detailed 
schemes of flow management for individual water diversions in order to represent how physical habitat 
changes through time and to identify stress conditions for A. pallipes created by persistent limitation in 
habitat availability. 
 
Results indicated that substrate features (as proportion of gravel and sand), shallow water depth and cover 
variables (as presence of boulders, woody debris and undercut banks) revealed to be significant for the 
occurrence of crayfish. Habitat models performed well in both model calibration and validation phases 
(accuracy ranging from 71% to 87%) and can be considered a valuable tool to predict A. pallipes 
distribution, being transferable among different streams with different morphologies.  
 
Establishing flow recommendations for small streams that may not have available ecological and flow 
data is important, and this methodology provides a tool where few are currently available. As such, it can 
be used for development of regional rules for the conservation of the endangered A. pallipes complex as 
well as for defining more site specific flow management criteria. 
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Remarkable Anomurans: The family Aeglidae Dana, 1852 
 

Sérgio L. S. Bueno 
 

Department of Zoology, Institute of Biosciences, University of São Paulo, Brazil 
 
The family Aeglidae has been traditionally included in the superfamily Galatheoidea, 
together with three other Anomuran families: Chirostyilidae, Porcellanidae and 
Galatheidae. Phylogenetic analyses based on morphological traits and molecular data 
conducted by several authors in the past years support the removal of the aeglids from 
the Galatheoidea assemblage and their allocation into a superfamily of their own: 
Aegloidea. The phylogenetic relationship of the aeglids with other Anomuran taxa, 
however, still remains controversial. The family Aeglidae comprises three genera, of 
which two are monospecific (Protoaegla miniscula and Haumuriaegla glaessneri) and 
known from fossil records from marine sediment from the Pacific region. These 
findings support the marine origin of the aeglids. The third genus, Aegla Leach, 1820, 
contains all extant aeglid species and represents a unique group within the Anomura. It 
is the only taxon of Anomura entirely adapted to freshwater habitats. Over 70 species of 
Aegla have been formally described so far and all of them are endemic to temperate and 
subtropical regions of continental South America at latitudes between 20°S (Claraval, 
Brazil) and 50°S (Duque de York Island, Chile). The point of origin and the west-
eastern dispersion routes of Aegla through South American paleohydrograhic basins 
have recently been established and dated. The east-northward dispersion route through 
the Paraná River paleobasin are among the latest chapter in the evolutionary history of 
freshwater aeglids. Most species of Aegla are found in epigean habitats, but obligate 
(troglobites) and facultative (troglophiles) cave-dwelling species are endemic to the 
karst province, in southeastern Brazil. The reproductive cycle in Aegla may vary 
according to latitudinal gradient and regional environmental conditions. Species from 
colder temperate areas at high latitudes tend to show continuous reproductive period, 
while a marked seasonal reproductive pattern is frequently observed in species from 
streams from low latitudinal regions with characteristic alternation between a hot rainy 
season and a cold dry season. In some species of the latter reproductive pattern, non-
reproductive and reproductive morphotypes can be recognized in the population of adult 
males. The reproductive morphotype exhibits a larger pair of chelae as compared to the 
non-reproductive group. Temporal variations in the proportion between morphotypes in 
the population, culminating with the almost total predominance of the reproductive 
morphotype during the mating period strongly suggest that chelae dimorphism in adult 
males may be strongly associated with sexual selection. Aegla produces few large eggs. 
The post embryonic development is epimorphic, characterized by the hatching of 
juveniles. Females provide protection (parental care) to the newly-hatched juveniles for 
a few days by keeping them in the brood chamber formed by the flexed pleon. After that 
period, the epibenthic juveniles show limited capacity for dispersion and the recruits 
tend to remain together with the parental population. Of all decapod crustaceans from 
the Brazilian freshwater fauna, Aegla is by far the most severely threatened group. 
Factors that currently contribute to threaten several species include the ongoing 
degradation of environmental conditions of freshwater habitats, high endemism, 
restricted area of occupancy, and the severe fragmentation in the distributional pattern 
of highly endemic species resulting in reproductively isolated subpopulations. 
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Contribution title 
Freshwater crabs and the biodiversity crisis: meeting the conservation challenges 
 

Neil Cumberlidge 
 

Department of Biology, Northern Michigan University, Marquette, Michigan, USA 
 
 Freshwater ecosystems in the tropics host a diverse endemic fauna including 
freshwater crabs, but the rapid loss and deterioration of habitat means that many species 
are now under imminent threat. Freshwater crabs, with at least 1,300 species, represent 
one-fifth of all the World’s brachyurans. A comprehensive IUCN Red List assessment 
of all freshwater crabs from the Americas, Africa, Europe, Asia, and Australasia has 
revealed unexpectedly high threat levels in the tropical freshwaters of 43 countries. 
About one-sixth of all freshwater crab species have an elevated risk of extinction, only 
one-third are not at-risk, and although none are actually extinct, almost half are too 
poorly known to assess. The proportion of freshwater crabs threatened with extinction is 
similar to that for crayfish and freshwater shrimp. The majority of threatened species of 
freshwater crabs are restricted-range semi-terrestrial endemics living in habitats 
subjected to deforestation, alteration of drainage patterns, and pollution. The IUCN Red 
List is a useful tool for identifying species of freshwater crabs on the edge of extinction 
that should be prioritized for conservation action and funding before species decline to 
levels from which they cannot recover.  
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IAA & CSJ International Joint Conference Symposium



2014 年甲殻類学会シンポジウム	 

―甲殻類と教育―	 

Education	 dealing	 with	 Crustaceans	 	 

	 

 
甲殻類の研究は，単なる分類学として発達してきただけでなく，水産資源としての活用

をはかるという大きな側面もあった．  
しかし，近年は地球環境問題に対する意識の高まりのなかで， 
・生態系の一員としての位置付け（他の生物とのかかわり，絶滅危惧種） 
・生物多様性にかかる問題（絶滅危惧種と環境保全）  
・環境指標としての位置付け 
・外来種問題（在来種と外来種との関係、生態系にもかかわる）  

	 	 ・人とのかかわり（水産資源、愛玩のための採取・輸送・販売・放置）  
などについても，研究者は無関心ではいられない状況があり，これらの分野も甲殻類研究

の対象となってきている．	  
	 そして，これらは研究者だけの問題ではなく，一般の人々（特に若い人）へ自然のしく

みや生物多様性について啓発していく教材としても大きな意味を持っており，この分野で

の研究の充実が喫緊の課題となっている． 
具体的には，学校教育（例えば生活科，理科，総合的な学習の時間など）だけでなく，

社会教育（自然観察会など）でも様々な動植物を教材化し，甲殻類も既に活用されており，

これからますますその可能性を広げていけると考えられる．  
そこで，本シンポジウムでは，甲殻類を活用した様々な教育実践やその課題について話

し合い，今後の甲殻類研究の発展に寄与していきたい．  
 

oral IAA & CSJ International Joint Conference

13



甲殻類の教材化～高等学校の現場から	 

Teaching	 materials	 of	 crustacean	 	 -	 	 From	 the	 field	 of	 senior	 high	 school	 

小林弥吉（戸塚高等学校）	 

Yakichi	 Kobayashi	 	 (Totsuka	 senior	 high	 school)	 

【生徒の現状】 
横浜市立戸塚高等学校では，2年生の生徒のおよそ 7割が「生物基礎」を履修す
る．3年生には「生物基礎」の発展系として「生物」が選択科目として設定されて
おり，およそ 2割の生徒が選択している．実際の授業展開は科目担当者に任されて
おり，教科書に載っている実験・観察もこれに準じている．実験・観察の内容に甲

殻類を直接材料として扱うものは見当たらないが，図説には授業内容を補足する例

として何種類かの記載はある．授業の導入で，「甲殻類とは」という質問には，多

くの生徒が「エビ・カニのなかま」と答えている．具体的な種名では，そのほとん

どが食用にする種類であった．テレビの動物番組などから情報を得た生徒も少なく

なかった． 
【教科書にみる教材としての甲殻類】 
	 	 	 主なものをあげると，生物基礎では，生物の体内環境の維持の編において，体液

濃度調節で，ケアシガニ，チチュウカイミドリガニ，モクズガニが取り扱われてい

る．生物の多様性と生態系の編では，生態系のバランスの項にカメノテ，フジツボ

が例として取り上げられ，生態系の保全では，ウチダザリガニ，アメリカザリガニ，

ニホンザリガニ，サワガニ，チチュウカイミドリガニがあがっている． 
	 【実践から】 
	 	 	 水中微生物の観察で，ミジンコ類，ケンミジンコ類，アルテミアなどを，発生で

はアルテミア，環境と生物の反応ではアメリカザリガニ，ウミホタル，アルテミア

を，遺伝ではウチダザリガニ，解剖・観察の材料として，アメリカザリガニ，ウシ

エビ，クルマエビ，サワガニ，アサヒガニを用いた．また，出来る限り実物を見せ

ることに拘り，海産のカニ類では標本を充実させた．実物に触れてもらうことで，

その種名の由来や，形態から比較したヤドカリ類とタラバガニの共通性を理解した

生徒もいた．身近なところで生物の不思議（多様性）に触れることができ，当初興

味がなかった生徒でも，そのような切り口から入る事で関心を持った者もいた．	 

	 【これからの学校教育における甲殻類について】 
	 	 	 環境教育の観点から，外来生物の教材として，学校近くの河川に生息するアメリ

カザリガニをあげることができる．1927 年，本種は鎌倉市大船に北米より移入さ

れたもので，生徒たちにとってはなじみのある甲殻類である．更に学習内容の発展

として，日本に生息する他のザリガニ類 2種についてもふれている．また同河川に
生息するモクズガニの近縁種として，チュウゴクモクズガニも取り上げている．	 

甲殻類の教材化については、情報交換や情報の共有という観点から，ネットワー

ク作りも大切である． 
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「絵本作りと環境教育～ニホンザリガニの絵本作りを通して」	 

	 	 	 A	 	 Picture	 	 book	 of	 	 Cambaroides	 japonicus	 	 and	 

	 	 Environmental	 education	 

野中俊文（株式会社	 建設技術研究所）	 

Toshifumi	 Nonaka	 (CTI	 Engineering	 Co.,	 Ltd.)	 

	 
	 「ザリガニ」といえば，大人から子どもまで，人々が知っている生きものの上位に

ランクされる．しかし，そのザリガニは「アメリカザリガニ（Procambarus clarkii）」
であることがほとんどで，ザリガニ＝「ニホンザリガニ（Cambaroides japonicus）」
であることは，きわめて稀である．このことは，インターネットネット検索で，ザリ

ガニでヒットするページのほとんどがアメリカザリガニに関連していることからもう

かがうことができる． 
アメリカザリガニは，食用ガエルの餌として輸入（1927年）されたものが，またた
く間に全国に拡がって，今では，ほぼ日本全国で生息が確認され，日本の生態系を脅

かす外来種として各地で駆除等が行われている．本種は，真っ赤な体色といかにも強

そうな容姿，生息環境が水辺であり、それは子どもの遊び場であったこと，飼いやす

いことなどで理科の教材に選ばれたことも拡散の大きな要因の一つと考えられる． 
一方，在来種ニホンザリガニについては，分布が偏っており，多くの人が目にする

機会が少ないこと、小さくて地味な存在であることなども手伝って，一般に情報量は

少なく，本州生まれの演者もその存在を知ったのは，大学生になってからで，初めて

見たときは，「小さくて，茶色でかっこ悪い」と思ったくらいである．ただし，その分

布の中心の北海道ではそれなりに認知度も高く，近年，インターネット環境が整備さ

れて，ニホンザリガニにかかわる人々が生息の現状や保護・保全などの様々な情報を

発信することにより，一般の人にもその存在は知られるようになってきた。しかし、

まだまだ全国的に知名度は低い． 
演者は，環境教育に興味を持ち，昆虫等を題材に毎年自然教室などで活動しており、

その中で，子どもたちに自然のことを「伝える」大切さを実感している．より多くの

人に伝えるということを考えた際に，「絵本」は誰にでも読むことができ、その入り口

としてふさわしいと考えている．しかし，絵本をはじめとする児童書の内容はアメリ

カザリガニに席巻されているのが現状である．そこで，在来種ニホンザリガニについ

てより多くの人に小さい時から知ってもらうことが外来種問題をはじめとした環境教

育では重要であると考え，ニホンザリガニの絵本作りを企画した。絵本の作成にあた

っては，編集者と伝えたい内容について議論を重ねるとともに，ニホンザリガニの“ら

しさ”を描き上げる画家を選出した．また，画家と現地を何度も訪れ，生息地での様

子を観察することにより，著者が感じていることを現場で伝え，絵をかいてもらった．

本講演では、絵本作りの際の状況と今後の展望について，発表を行う． 
最後に，共著者であるとともに，日頃からご教示いただいている川井唯史博士（稚

内水産試験場），素晴らしい絵をかきあげてくださった浅井粂男氏，編集の労を取られ

た山形昌也氏（福音館書店）に，この場を借りてお礼申し上げる． 
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博物館の学びと甲殻類 
奥野淳兒（千葉県立中央博物館 分館海の博物館） 

 

Museum Education with Crustacea 
Junji Okuno (Coastal Museum of Natural History, Chiba) 

 
	 長引く不景気による予算削減・人員削減は，安定していた多くのものを瓦解させた

が，博物館もその渦に巻き込まれている．公立・私立を問わず，多くの博物館が閉館

や統合に追い込まれ，まさに冬の時代が到来している．その一方，社会教育施設とし

ての側面をもつ博物館は，人々の知的好奇心を満たす場であり，景気の変動に干渉さ

れることなく普遍的に利用され続けている．特に最近の博物館の役割として，国によ

って方針を固められた教育制度にあるような，知識を詰め込み覚えさせる場ではなく，

自発的で継続的な学習意欲を引き出すための生涯学習機関としての必要性が増してき

た．このような「学び」を提供する「環境教育学」や「インタープリテーション」が

日本に定着して久しく，博物館活動の 4本柱のひとつである「教育普及」に少なから
ず影響を与えている．さらに近年，展示や教育普及などの博物館活動の中に環境教育

学と根幹を同じくする教育理論をより深く取り込んだ「ミュージアム・エデュケーシ

ョン」が着目され，その方法論を学んだ専門職である「エデュケーター」を導入する

館も現れた．その結果，博物館は，かつての展示や教育普及に見られるような一方通

行の説明とは趣の異なった「学び」の場として，活動の幅を広げはじめている． 
	 演者の所属する千葉県立中央博物館分館海の博物館（以下，海の博物館と略す）は，

千葉県勝浦市の沿岸部に平成 11年 3月にオープンした．当館は海の自然誌を取り扱う
ため，様々な博物館活動の基盤にあるのは海洋生物である．そのうち，カニを中心と

した甲殻類は，多くの人に「知識の下地」があるため，極めて親しみやすく，行事や

企画展示の主題に適した動物であるといえよう．演者はこれまで 13年に渡り，海の博
物館で甲殻類を題材とした行事のプログラムや企画展示を立案し，実践してきた．こ

れらを行うにあたり，海洋環境の保全や生物多様性の伝え方を念頭に置きながら，「海

の博物館の行事や展示が，利用者と甲殻類との自然科学的な初めての接点になると想

定した場合，彼らの興味をどのように喚起し持続させるか」ということを工夫してき

たつもりである．本講演では，それらの事例を「博物館主催の観察会」「外部団体との

連携行事」「企画展示」「個別質問への対応」の 4項目に分けて紹介する．さらに，今
後の展望についても触れてみたい． 
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	 	 	 	 	 	 小学校における甲殻類教材の現状と課題	 

	 	 	 	 	 	 一寸木	 肇（大井町教育委員会）	 
	  

 Teaching Materials with Crustaceans for Elementary School 

in Japan 

       Hajime Chokki (Oi Town Board of Education) 
	 	 	   	 
	 子どもたちは小学校に入学する以前にも，家庭や幼稚園・保育園などで，ダ

ンゴムシやカニ・エビ類など様々な甲殻類を観察したり，飼育したりする．	 

	 小学校に入学し，２年生活科では，自分たちが野外で見つけた小動物を飼育・

観察する．現行の教科書（７社）には，ほぼすべての教科書でダンゴムシ（オ

カダンゴムシ）とアメリカザリガニが教材として取り上げられている．	 

	 小学校で取り扱う教材は，観察や実験がし易いこと，児童が親しみやすいこ

と，安全であること，栽培や飼育が容易なこと，大量に入手し易いことなどが

条件としてあげられるが，前述の甲殻類はそれらを満たしている．	 

	 特にアメリカザリガニは，その生活史を観察し易いだけでなく，大きなはさ

みを振り上げるので，児童にとって適当な抵抗となる．児童が飼育を通してア

メリカザリガニをつかむことができるようになり，自らの成長を実感できると

いったすぐれた側面も持っている．	 

	 しかし，アメリカザリガニが他の水生動植物を圧迫しているという報告が多

くなり，特定外来生物に指定されるとともに，その拡散には学校教育が加担し

ている可能性も指摘されていることも事実である．	 

	 また，アメリカザリガニの幼体をニホンザリガニと勘違いすることも多く，

今後の日本における生物多様性や環境保全の立場からも，教材としての見直し

を迫られている．	 

一方，一般児童書による甲殻類の普及・啓発は，子どもたちの自然への興味・関

心を呼び起こし，後進の研究者の育成にもつながる．その先駆者である初代甲殻類

学会会長の酒井恒博士が表した児童科学書とともに，博士の生涯を道徳教材にして

いる大井町の取り組みについても取り上げる． 
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Calcitic sclerites at the base of malacostracan pleopods (Crustacea) – part of a 
coxa 

 
Andreas Maas, Verena Kutschera, Gerd Mayer & Dieter Waloszek 

 
WG Biosystematic Documentation, University of Ulm, Helmholtzstrasse 20, 89081 

Ulm, Germany 
 
Cuticular specialisations such as joints and membranes play an important role in the 
functionality of crustacean limbs. This includes, e.g., sclerotisations and also mineral 
incrustations to achieve more rigidity or flexibility, as particularly developed in the 
crustacean in-group Malacostraca with their well-calcified cuticle. Crustacean post-
antennular appendages are characterised by the presence of two alternative structures 
proximal to the base: The evolutionarily earlier structure is a separate setae bearing 
"proximal endite" at the inner edge of the basipod carrying the two rami. The other, 
called "coxa", is a sclerotised cuticular portion underneath the basipod. In Mala-
cocstraca, all appendages from the second antenna to the eighth thoracopod bear a coxa 
(and the basipod), but pleopods seem to have only a uniform limb stem, and it remained 
unclear if this is the basipod. Instead, several calcitic sclerites occur between ventral 
body and limb stem. Our aim in investigating these calcitic elements was to answer the 
question if they represent specialisations of the membrane due to functional require-
ments, formed de novo, or if they are remnants of originally larger limb portions, i.e. the 
coxa, or in fact represent it. For this we investigated 16 species of selected mala-
costracan taxa. Calcitic sclerites were found to occur in constant numbers and position 
within a species and within a supra-specific taxon. The sclerites connect proximally via 
two pivot joints to the sternite medially and the tergopleura laterally, and two more to 
the limb stem distally. Based on this, we reconstructed ground-pattern conditions for the 
sclerite pattern of the examined taxa within the Malacostraca. All examined mala-
costracan taxa possess the calcitic sclerites, and the pattern of calcified sclerites appears 
to be characteristic for each monophyletic taxon. The highest number of sclerites, deve-
loped in Phyllocarida and Stomatopoda, represents, most likely, the plesiomorphic state. 
The examined representatives of all in-group Caridoida have fewer sclerites. Sclerite 
arrangement correlates well with functional needs, providing an important but hitherto 
neglected character complex for phylogeny studies within Malacostraca. Since a limb 
base originally has two connectives in form of pivots with the body, one medially and 
one laterally, the presence of four pivots hints at the existence of two basal sclerotisati-
ons, a coxa with two pivots and a basipod with two. The low degree of sclerotisation of 
a pleopod, particularly on its posterior side, may be explained by an enhanced flexibility 
of these limbs in the course of its major role as a swimming device. Independently, the 
coxal cuticle includes calcifications, which basically were more numerous but became 
reduced in number on the way to particular in-groups. Both the pivot joints and the pro-
ximal and distal extension of the calcitic sclerites demarcate the minimum area of the 
coxa, while the degree of sclerotisation appears rather variable between the taxa and 
functionally influenced. Accordingly it is often difficult to distinguish between a soft 
coxal body and the surrounding membrane, a reason why the coxa has not been recog-
nized for so long. With this, sclerites, no matter if calcified or just sclerotic, appear to us 
as very valuable in shedding more light on the putative relationships between Mala-
costraca, Myriapoda, Insecta and even the enigmatic Remipedia. 
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Characteristics of chela setal patch and its function in social behavior  
in the varunid crabs Hemigrapsus takanoi and H. sinensis 

 
Aya Miyajima1) and Keiji Wada1) 

 1) Nara Women’s University, Nara 630-8506, Japan 

 

  Some species of brachyuran crabs have hairy structures called “setal patches” on their 
chelae, but their function has been unknown. The family Varunidae contains many 
species having these setal patches on their chelae. In Hemigrapsus takanoi, males have 
setal patches on chelae, while females do not. In contrast, in H. sinensis, both males and 
females have setal patches. Between these two species showing sexual differences in 
setal patch presence, we compared their morphological features and examined whether 
setal patches of the males function in social behavior. The chela size and the setal patch 
size relative to the carapace width and their increment were larger in H. sinensis than H. 
takanoi. We experimentally removed setal patches and compared social behavior 
between intact and seta-removed males. In male-male agonistic interaction, males 
without setal patches were inferior to normal males in H. sinensis, but in H. takanoi, 
seta-removal did not influence on fighting. In mating behavior, males lacking setal 
patch were able to copulate with females as normal males did in either species. 
However, in H. takanoi, males lacking setal patch tended to take more time to initiate 
copulation than normal males. In H. sinensis, males lacking setal patch showed some 
difficulty in maneuvering females. Also, in case when females were given opportunities 
to choose normal males or males lacking setal patch, females of H. sinensis chose 
normal males more frequently than males lacking setal patch. Taken together, male setal 
patch affects the outcome of male-male fighting in H. sinensis, but not in H. takanoi. In 
mating behavior, male setal patch of both species is not essential for copulation, but 
male lacking setal patch has more disadvantages in H. sinensis than in H. takanoi. These 
interspecific differences in social function of setal patches seem to be connected with 
interspecific differences in chela features. 
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Phylogeny and systematics of the Acrothoracican barnacles 
 

HSIU-CHIN LIN1), BENNY K.K. CHAN1), GREGORY A. KOLBASOV2) 
 

1)Biodiversity Research Center, Academia Sinica, Taipei 115, TAIWAN, 
chankk@gate.sinica.edu.tw 

2) White Sea Biological Station, Lomonosov Moscow State University, 1/12 Leninskie Gory, 
119991, Moscow, Russia, gakolbasov@gmail.com 

  
The Acrothoracica are small, diecious barnacles burrowing into calcareous substrata 
such as mollusk shells, corals, bryozoans, thoracican barnacles or limestone and 
calcareous chalk. They represent the most generalized group within Cirripedia and 
have featured prominently in phylogenetic speculations concerning these crustaceans. 
Traditionally, two orders the Pygophora and Apygophora were recognized for the 
Acrothoracica. The Apygophora had uniramus cirri and lack an anus, whereas 
Pygophora had biramus terminal cirri and an anus and was further divided into two 
families, the Lithoglyptidae and Cryptophialidae. Recently the phylogeny of the 
Acrothoracica was reconstructed on the base of numerous morphological traits of adult 
and larval stages and they were rearranged into two new orders, the Lithoglyptida and 
Cryptophialida (Kolbasov, 2009). The Lithoglyptida consists of the families 
Lithoglyptidae and Trypetesidae those females have a wide aperture, large saddle like 
labrum and developed mouth cirri. The females of order Cryptophialida with monotypic 
family Cryptophialidae have bottle-shaped mantle sac with narrow necked operculum, 
elongated, tongue-shaped labrum, and reduced mouth cirri. Logically, the studies of 
molecular genetics of the Acrothoracica are necessary to complete these works. We 
collected 25 species from 7 genera of orders Lithoglyptida and Cryptophialida for 
molecular analysis. We used molecular techniques to resolve the systematics of the 
acrothoracican barnacles, using the mitochondria DNA, COI, 16S region and the 
nuclear marker 18S and histone 3 region. The resulting phylogenetic tree of the 
Acrothoracica supports the recent taxonomic arrangement in Kolbasov 2009 and 
provide insight into the evolution pattern of different morphological characters of 
acrothoracican barnacles. 
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Mandibular specialisations and ontogeny features as a promising character suite 
and to evaluate the relationships between Crustacea, Remipedia and Tracheata 

 
Dieter Waloszek, Andreas Maas, Gerd Mayer, and Verena Kutschera 

 
WG Biosystematic Documentation, University of Ulm, Helmholtzstr. 20, 89081 Ulm, 

Germany 
 
Remipedia are a group of blind, cave-inhabiting arthropods with a long trunk region 
bearing lateral swimming appendages, short telson and small furcal rami, first described 
in the early 1980ies. Despite several crustacean-like features, Remipedia exhibit no 
clear synapomorphies with any of the known in-group taxa of the crustacean crown 
group, the Eucrustacea. The systematic position of Remipedia within Eucrustacea has 
therefore remained an obstacle. The various suggestions span from the sister group to 
all Eucrustacea or that of the Malacostraca or an in-group position within the generally 
tiny copepodan Entomostraca. Even a relationship of Remipedia close to Tracheata, i.e. 
Insecta/Hexapoda and Myriapoda, has frequently been proposed. This interpretation 
founds on shared similarities such as a lacking mandibular palp, the cephalic 
endoskeleton, supposed absence of a second antenna (which is not true for remipedes), a 
supposedly incomplete latero-basal limb ring (identified as „coxa“) and details of the 
brain. We therefore took the opportunity to re-evaluate the arguments given in the 
literature, with particular emphasis on recently discovered features of the ontogeny. We 
also took aspects of the design of the mandible into account because remipedian 
mandibles have been described to bear a structure named lacinia mobilis, a movable 
tooth that has been attributed before (as an autapomorphy) only for a certain in-group of 
malacostracan Crustacaea, the Caridoida. The existence of a lacinia mobilis in 
Remipedia is therefore an enigma, since it can either hint at convergent development or 
the retention of an old feature, which directly leads to doubt current hypotheses about 
the occurrence of this feature first only in larval caridoid Malacostraca and in the adult 
state only in Peracarida, but lack in Phyllocarida, Bathynellacea and Stomatopoda, all 
outgroups of Caridoida. In these surroundings, also the occurrence of sclerites within 
the membrane of the body-limb articulation in a very specific manner in the different 
malacostracan taxa appears to us as a promising feature to shed more light on the 
relationships between Malacostraca, Remipedia, Myriapoda and Insecta, and Crustacea 
in general. 
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New technique for quantitative sampling and body size estimation of 
Macrobrachium shrimps using the movie function of digital cameras 

 
Minoru Saito1), Tatsuo Hamano2), and Kazuyoshi Nakata3) 

 
1) Graduate School of Integrated Arts and Sciences, University of Tokushima, Japan 

2) Institute of Socio Ats and Sciences, University of Tokushima, Japan 
3) Graduate School of Environmental and Life Science, Okayama University, Japan 

 
     Macrobrachium is a freshwater and brackish water shrimp genus fished for 
commercial trading and personal consumption. Collecting Macrobrachium shrimps for 
abundance estimation is challenging, especially in high gradient, boulder dominated 
streams, because the shrimps seek shelter under riverbed materials during daytime. As a 
solution, we developed a sampling technique for these shrimps using the movie function 
of underwater digital cameras. Based on relative abundance data gathered using this 
method, Saito et al. (2012) quantified macrohabitat use of shrimps in southern central 
Japan. The aim of this study is to evaluate the validity and efficiency of the underwater 
movie method and enable quantitative abundance estimation of the shrimps. 
     Detection probability and CPUE of the movie method were compared against 
those for shrimp net and sweeping net by a field experiment. The experiment was 
conducted between July and August, 2012 by setting up a 4 × 2 m cage in a run in the 
Hiwasa River, southern central Japan. Shrimps (Macrobrachium formosense and/or M. 
japonicum) were released into the cage at different densities (ca. 1.5, 3.0 and 6.0 
shrimps/m2) and collected or recorded repeatedly by the three sampling methods. 
Proportions of males, females, and juveniles (<40 mm total length) were set equal to 
each other. Accuracy and precision of total length estimation made from the movie was 
assessed in this river between August and September, 2013 by measuring shrimps that 
were collected immediately after movie recording. 
     For adults, the number of shrimps recorded increased with increasing number of 
shrimps present inside the cage for all three methods tested, showing their validity as 
abundance indicators. Detection probabilities for the movie, shrimp net, and sweeping 
net were 95.5%, 87.4%, and 9.7%, respectively. Within the range of shrimp densities 
tested, the movie method had higher CPUE than the other two methods. For juveniles, 
shrimp net was the sole method found valid as an abundance indicator. Accuracy of 
total length estimates made from the movie did not differ between species or sex and 
was highly correlated with the actual measurements by digital caliper.  
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Ectoparasites and epizoites recorded from a western gray whale stranded on Hokkaido, Japan 

Mitsuhiko Asakawa 

Department of Pathobiology/Wild Animal Medical Center, School of Veterinary Medicine, Rakuno Gakuen 
University, Ebetsu, Hokkaido 069-8501, Japan 

Amphipod whale lice and cirripedian epizoites were obtained from gray whales stranded at Chiba, Honshu, middle Japan, but 
there was no record in Hokkaido.  Postmortem examination was performed on a female western gray whale stranded at 
Nishiki-oka, Tomakomai-shi, Hokkaido, north Japan in August, 2007, and some ectoparasites and epizoites were obtained.  And, 
the report was published last year (Murase et al., 2013).  In the presentation, an outline will be give here. 

 60 individuals of amphipod ectoparasite and 22 individuals of cirripedian epizoite were obtained from skin of left side of the 
whale. The amphipod whale lice are accorded with Cyamus scammoni Dall, 1872 (Amphipoda: Cyamidae) because of having 
broad-oval shaped body and coiled gills. Three amphipod species of the right whales (Eubalaena spp.) which are closely related the 
genus Eschrichtius, namely Cyamus ovalis Roussel de Vauzème, 1834, C. gracilis Roussel de Vauzème, 1834 and C. erraticus 
Roussel de Vauzème, 1834 occupy different parts of the whale and show different body size and color, while three species of the 
genus Cyamus, i.e. C. ceti (Linnaeus, 1758), C. kessleri Brandt, 1872 and C. scammoni which have been recorded from Eschrichtius 
gibbosus (now addressed in E. robustus) do not show such a clear site specificity.  And, all three species of the Cyamus have been 
reported from eastern North Pacific Ocean, Bering Sea, Chukchi Sea and Beaufort Sea.  However, from western North Pacific 
Ocean, Sea of Okhotsk and Sea of Japan, only C. scammoni has been recorded.  The amphipod species seem to eat not only 
fibrous algae but also cutaneous scales of their hosts, and are burrowers and penetrate the horny layer of the hosts' epidermis and/or 
cracks between sessile barnacles. This mode of parasitism may provoke physical stimulation to the host whales when the abundance 
of the amphipod attains remarkably high. Furthermore, it is unknown whether they might be responsible for a carrier or vector of the 
micropathogens (i.e., virus, bacteria, fungi, protozoa etc.) of whales. The present case is the second record in Japanese territory, 
because C. scammoni was obtained from E. robustus entangled in a set net in Tokyo Bay.  

On the other hand, the cirripedian epizoites were identified to Cryptolepas rachianecti Dall, 1872 (Cirripedia: Coronulidae) . 
This species have been found from gray whales at Chiba, Honshu, middle Japan. According to the histopathological investigation, it 
was found that local storage of mineral induced from cement gland of C. rachianecti occurred in granule cells . Acanthosis probably 
due to a reaction against the mineral storage was observed in some restricted dermal tissue areas. However, any inflammation cells 
or fibers were not observed there.  According to these findings, infestation of C. rachianecti may not be related to the direct 
mortality, supporting the idea that member of the family Coronulidae containing the genera Chelonibia, Platylepas, Coronula, 
Cryptolepas and Xenobalanus, all of which have been recorded from the skin of whales and dolphins, are regarded as phoresy. In 
contrast, it is suggested that settlements of some cirripedians may increase due to reduced swimming speed of whales and/or 
impaired regenerative faculty and immune responses of the skin prior to death. However, slow swimmers such like gray whales 
must be desirable targets for cirripedians. 
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Population dynamics of two kelp crab species of the genus Pugettia (Decapoda: 
Brachyura: Epialtidae) on the coast of Nagai, Sagami Bay, Japan 

 
Naoya Ohtsuchi1), Tomohiko Kawamura1), Jun Hayakawa1), Hiroaki Kurogi2) and 

Yoshiro Watanabe1) 

 
1) Atmosphere and Ocean Research Institute, The University of Tokyo, 5-1-5 

Kashiwanoha, Kashiwa-shi, Chiba, Japan 
2) Arasaki Marine Biological Station, National Research Institute for Aquaculture, 

6-31-1 Nagai, Yokosuka-shi, Kanagawa, Japan 
 

Kelp crab species of the genus Pugettia Dana, 1851 are well known to be 
strongly associated with macro-algal communities and as the important components in 
the coastal marine ecosystem. However, most of the ecological knowledge of this genus 
are based on the northeast Pacific species (e. g. P. producta, P. richii), and few 
ecological studies have been carried out on western Pacific species. We found that two 
Pugettia species, P. quadridens and P. vulgaris predominantly inhabit intertidal and 
subtidal algal turfs at Nagai on the east coast of Sagami Bay, Japan. This study aimed to 
describe and compare the population dynamics of the two sympatric kelp crab species. 

Quantitative surveys were carried out monthly during October 2008 to 
September 2010 at subtidal (2–4 m deep), and during August 2011 to July 2013 at lower 
intertidal (0.5 m deep) rocky reefs. Five kinds of algal habitat (crustose and articulated 
coralline algae, Gelidium elegans, Grateloupia cornea, Sargassum fussiforme) were 
investigated. Seasonal changes in density (ind./m2), composition of carapace width class 
(mm), and ontogenetic stage of each species were analyzed in each algal habitat. 

The smaller species P. vulgaris were more abundant in the subtidal red algal 
turfs, especially of Ge. elegans (21–400 ind./m2). Ovigerous females occurred from late 
spring to early summer, and followed by juvenile recruitment from summer to late 
autumn. In the larger species P. quadridens, ovigerous females occurred from winter to 
early summer, and juveniles recruited during summer. Juveniles and immature 
individuals inhabit more in the red algal turfs of intertidal Ge. elegans and subtidal Gr. 
cornea (0–165, 0–176 ind./m2), while most mature individuals inhabit the upper 
intertidal algal turfs of S. fusiforme (0–43 ind./m2). These results revealed that 
population dynamics were different even in the two congeneric species, and suggested 
that the sympatry of two species was restricted to their early post-settlement periods, 
and that P. quadridens migrate to the intertidal algal beds after sexual maturity. 
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The Population Dynamics Of Blue Crab (Portunus pelagicus) in Lasongko Bay, 
Southeast Sulawesi, Indonesia 

 
La Sara1*), Hamid, A1) and Safilu2) 

 
1) Department of Fisheries, Faculty of Fisheries and Marine Sciences, Halu Oleo 

University 
2) Department of Biology Education, Halu Oleo University 
*) Correspondence: Telp/Fax: (+62-401) 3192517; E-mail: lasara_unhalu@yahoo.com 
 

ABSTRACT 
 

The blue crab (Portunus pelagicus) in Lasongko Bay had been exploited since last 3 
decades. Its population had decreased sharply. The objective of the study was to determine 
population parameters of the species, total mortality (Z), fishing mortality (F), yield per 
recruit (Y/R’) and exploitation rate (E). The study was conducted in Lasongko Bay. 
Samples were obtained monthly during flood and ebb tides using collapsible crap pots and 
gillnets. The samples were separated according to the sex and each of which was measured 
its carapace width (CW) and length and weighed its body weight. The population 
parameters were analyzed using the ELEFAN I method. 

The result of study showed that the CW size was relatively small (70 – 124 mm). 
The frequency of > 100 mm CW, which is hoped to have opportunity to breed and grow, 
was very limited and in some places was not found. The K of males (K/month = 1.30) was 
higher than females ((K/month = 0.55), while CW∞ of males (CW∞ = 160.93) was slightly 
smaller than that of females (CW∞ = 169.26).  The estimate mortality of males (Z = 4.11) 
was much higher than that of females of 0.79. Natural mortality (M) to the Z of males and 
females was 33.3% and 97.5%, respectively. The difference was due to CW∞ and K. The 
Y/R’ optimum could be achieved if the number of fishermen had to be reduced because 
the E of 0.668 had showed an over-exploited for males. Similar action should be addressed 
to females although its E was still under exploited (E = 0.027). If the E is increased that 
the value of Y/R’ becomes increasingly decrease. To overcome these problems that 
management of the population should be directed to 2 aspects, namely management of its 
population and its habitat. 
----------------------------------- 
Keywords: Portunus pelagicus, size composition, population dynamics, exploitation rate 
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Is the dorsal process of male Dynoides dentisinus (Isopoda: Sphaeromatidae)	 outcome 
of male-male competition? 
 

Takeru Nakamachi1), Akira Asakura1) 
 

1) Seto Marine Biological Laboratory, Kyoto University,  
   459 Shirahama, Nishimuro,Wakayama, 649-2211 Japan 

 
 Dynoides dentisinus (Shen, 1929) is a member of sphaeromtid isopods 

inhabiting intertidal and shallow subtidal areas. Males of this species have a very strong, 
elongate, conical process directed posteriorly on dorsal surface of the abdomen. On the 
other hand, females have no such process, and the body length is shorter than that of 
male (male body length: 2.7 mm~7.7 mm, female: 2.2 mm~4.8 mm). These traits are 
similar to sexual dimorphism in some species of insects, such as rhinoceros beetles. 
This suggests that the long “horn” in males of this isopod has been evolved by sexual 
selection, especially, by male-male competition.	 Survival rate of individuals is not 
affected by possession of the dorsal process. In fact, “horn less” females outnumber 
“horned” males in their populations (female/male＝1.7~8.4). Furthermore, the dorsal 
process is longer than penis, despite the fact that it may not be used for reproductive 
behavior such as copulation. The penis length correlates with the body length. Mature 
males always have a penis that is 1/5~1/4 of their body length regardless of its body 
length (r = 0.94, N = 137, p<0.05). The dorsal process length almost correlates with 
body length (r = 0.94, N = 137, p<0.05). The dorsal process length is longer than the 
penis in 3.6 mm~6.9 mm males ((process length/penis length) =1.05~1.61, 114/116 
males in N=137). It suggests that larger cost is spent for the dorsal process than the 
penis in 3.6 mm~6.9 mm males. Whereas, some of 3.5 mm or smaller males have the 
dorsal process that length is equal to penis length or shorter. Probably they are engage 
in trade off in size between the penis and the dorsal process. 
 They live together in large number in various habitats, including sponges and coralline 
algae. Male “horn” may function as weapon that is used for defending females from 
other males as well as other competitive species and predators.  
 

oral IAA & CSJ International Joint Conference

27



The large claw shrinks by molting in response to predicted 
predation risk in male hermit crab Diogenes nitidimanus  
 

Koga T 1), Yoshino K 2), Inoue A 1) 
 
1) Faculty of Education, Wakayama University, Wakayama 640-8510, Japan 
2) Institute of Lowland and Marine Research, Saga University, Saga 840-8502, Japan 
 

Secondary sexual traits that emerge only in large mature males 
often involve costs, although their possession favors male-male competition 
for females. Decrease of male secondary sexual traits under high predation 
risk has been reported at a population level in some species. However, no 
study has done at an individual level. Here we show that large males of a 
hermit crab Diogenes nitidimanus decrease the size of their major claws by 
molting in response to predicted predation risk. In this species males get 
female mates through precopulatory mate-guarding, and large males with 
relatively long claws usually win the competition for mates. However, large 
males with long claws disappear in summer, and large males emerging later 
have relatively short claws despite many females still continue ovulating. 
We conducted two laboratory experiments. First we provided a portunid crab 
Charybdis japonica with the hermit crabs ad libitum and counted the 
number of hermits consumed from spring to autumn. The portunids ate 
significantly more hermits in summer than in spring and autumn during 
reproductive season of the hermits. Second, we reared large and small males 
and females of D. nitidimanus with predator, carcass and control conditions 
and measured claw length of skeleton obtained by molting during the 
experiment and of the real crabs at the end of the experiment for individuals. 
As a result, only large males significantly shortened their major claws 
compared with small males and females regardless of the conditions. This is 
probably because increase of an appetite by the portunids is seasonally 
predictable and selection favors such a seasonal shrinkage of relatively long 
claws of large males. This is the first report, to our knowledge, that 
conspicuous males individually decrease their secondary sexual trait by 
molting in response to the predicted predation risk. 
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The presence and absence relationship of the thalassinidean shrimp and the 
symbiotic benthos that use their burrows: A study of how the physical 

environment affects symbiotic benthos in Kyushu, Japan. 
 

Akihiko Koyama1), Ryutei Inui2), and Norio Onikura1) 
 

1) Fishery Research Laboratory Kyushu University, 
4-46-24 Tsuyazaki, Fukutsu, Fukuoka 811-3304, Japan 

2)	 Div. of Civil and Environmental Engineering, University of Yamaguchi, 
2-16-1, Tokiwadai, Ube, Yamaguchi 755-8611, Japan 

 
 There are many symbiotic species that use invertebrate burrows in tidal flats. In 
general, the presence of invertebrate burrows is important for these symbiotic species. 
However, it is not well known if physical environment restricts the presence of 
symbiotic species. Brackish areas experience various physical disturbances. Some of 
these disturbances come in the form of ocean waves, tidal fluctuation, and flowing river 
water. In Japan, brackish areas are very narrow because rivers are generally short and 
steep. Japanese rivers also experienced heavy seasonal fluctuations. These unique 
features result in the formation of tidal flats with various physical characteristics 
downstream. These environments are then inhabited by burrowing invertebrates and 
consequent symbiotic species. It is hypothesized that the presence of these symbiotic 
species is restricted by the presence of the host species and the physical environment. 
The aim of this study is to determine if this is the case.  
 The study area was Kuma River, which flows into Yatsushiro Sea in middle 
Kyushu, Japan. This river has natural and vast tidal flats with various physical 
characteristics. Furthermore, many thalassinidean shrimp, which are responsible for 
digging holes, form a symbiotic relationship with the fauna that inhabit there. We 
performed measurements on 3 physical characteristics (salinity, ground height, and 
grain size) and collected benthos and fish from 112 sites in October 2012, and 113 sites 
in March 2013. The collection of organisms was performed using hand nets and 
shovels. 
 Results indentified that thalassinidean shrimp were present at 134 sites out of 
225 sites. A total of 2 symbiotic crustaceans and 4 symbiotic gobies were identified. 
The results of the Fisher’s exact test showed that the presence of symbiotic species was 
in direct correlation to sites where thalassinidean shrimps were present. This result 
reaffirms that the presence of the host symbiotic species is in fact important in 
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pH, salinity and temperature tolerance of red king crab zoea 
 

Aya Takada1), Hajime Matsubara 1), Shintaro Okamoto1), Shyoji Saito 1),  
Kyosuke Nagai1), Syunsuke Kudo1)	 and Ken-ichi Watanabe1) 

 
1) Department of Aquatic Biology, 

Faculty of Bioindustry, Tokyo University of Agriculture. 
196 Yasaka, Abashiri, Hokkaido 099-2493, Japan 

  
 The red king crab, Paralithodes camtschaticus is an important fisheries species. 
However its population is declining due to over-harvesting. To conserve its resource, 
we investigated to raise the zoeal stage-I of red king crab in varying water quality 
conditions (pH, salinity and water temperature). As our results, we suggest optimal 
conditions for rearing the zoeal stage-I of blue king crab to be over pH 6, over psu 21 
and under 8°C. 
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pH, salinity and temperature tolerance of blue king crab zoea 
 

Aya Takada1), Hajime Matsubara 1), Shyoji Saito 1), Shintaro Okamoto1),  
Syunsuke Kudo1), Kyosuke Nagai1)	 and Ken-ichi Watanabe1) 

 
1) Department of Aquatic Biology, 

Faculty of Bioindustry, Tokyo University of Agriculture. 
196 Yasaka, Abashiri, Hokkaido 099-2493, Japan 

 
 	 The blue king crab (Paralithodes platypus) has been secondary to red king 
crab (P. camtschaticus) in value. However, its resources are declining drastically and 
the feasibility of mass culture of blue king crab is not completed. Accordingly, in the 
present study, we investigated to raise the hatching planktotrophic larvae (zoeal stage-I) 
in varying water quality conditions (pH, salinity and water temperature). From our 
results, we suggest optimal conditions for rearing the zoeal stage-I of blue king crab to 
be over pH 5, over psu 21 and under 6°C.  
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Mating experience enhances the fighting success in male-male contest  
of the hermit crab Pagurus nigrofascia 

 
 

Chiaki I. Yasuda1) and Satoshi Wada1) 
 

1) Laboratory of Marine Biology, Graduate School of Fisheries Science, Hokkaido 
University, 3-1-1, Minato-cho, Hakodate, Hokkaido 041-8611, Japan 

 
 Male-male contest is common in crustaceans. Recent studies of other animals 
have reported that males often adjust their contest behaviors according to mating 
experience. In crustaceans, although males typically have sufficient sperm for mating 
with several females in a reproductive season, males often face shortage of sperm just 
after mating. Male crabs should also incur some energetic costs through mating 
behaviors, including precopulatory behaviors such as waving of fiddler crabs and 
guarding of hermit crabs. Mating experience may therefore decrease aggressiveness in 
the subsequent male-male contest and the probability of winning in crustaceans but 
there are few studies to examine the effect of mating experience on male-male contest 
and its outcome. We examine this in the hermit crab Pagurus nigrofascia. Male shows 
precopulatory guarding behavior and the male-male contest over a female often occur 
between a guarding male and a solitary male. Male of this species has the ability to mate 
with two females within a day. We collected the guarding pairs of P. nigrofascia in the 
field and kept them for 24 hours. We classified males of the pairs into "mated males (N 
= 45)" or "unmated males (N = 45)" in the experiment, according to whether females of 
the pairs spawned eggs or not after 24 hours, respectively. In the experiment, we 
observed contests between guarding males and either the mated or unmated males and 
recorded the contest outcomes. The mated males were significantly earlier to takeover 
the opponent’s female and had a higher probability of winning than unmated males. 
Although we hypothesized the decrease of aggression after mating, mated males 
showed higher aggression than unmated males in P. nigrofascia. This suggests that 
potential costs related to mating would be small in this species. Prior mating experience 
may enhance aggression in the subsequent male-male contests and consequently 
increase male mating success in P. nigrofascia.  
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Morphology, functionality and phylogenetic aspects of the gnathal edge of the 
gammaridean mandible (Peracarida, Amphipoda) 

 
Gerd Mayer1), Joachim T. Haug2), Verena Kutschera1), Andreas Maas1) & Dieter 

Waloszek1) 
 

1) Workgroup Biosystematic Documentation, University of Ulm, Helmholtzstrasse 20, 
89081 Ulm, Germany 

2) Ludwig-Maximilians-University Munich, Biocenter – Department of Biology II and 
GeoBio-Center, Großhaderner Strasse 2, 82152 Planegg-Martinsried, Germany 

 
The functional morphology of the mandible of amphipod crustaceans is not yet 

fully understood. This particularly applies to functional aspects and likewise the origin 
of a structure situated at the gnathal edge named lacinia mobilis. Direct observations of 
the movements and interactions of the mandibles and their structures in living animals 
are almost impossible due to the topological situation of the mouthparts covering each 
other. We therefore investigated the mandibles of six gammaridean species, using 
scanning electron microscopy. The mandibles of more than 100 specimens fixed in situ 
in different positions were documented. On the basis of these snapshots we 
reconstructed the movement and interaction of the structures of the gnathal edge. 
Moreover, we created a computerized 3D-model, which simulates the movement and 
interaction of the laciniae mobiles and the incisor processes. During biting, the two 
incisor processes together with the left lacinia mobilis act as double-edged scissors with 
one edge on the right mandible and two edges on the left mandible. Of functional 
significance for its function is a proximal outgrowth at the lacinia mobilis, the articular 
condyle. This structure, together with the adjacent incisor process, does not only 
stabilize the lacinia mobilis in its position parallel to the incisor process during biting, 
but it also acts as a switch, which allows the lacinia mobilis to be moved towards the 
setal row and to flip back in its home position, when the incisor process of the opposing 
mandible is clicking the switch. This mechanism is an actively used mechanical switch 
rarely observed in nature. The entire action of right and left mandibles during the 
feeding act also explains the asymmetrical morphology of the associate structures at the 
mandibular coxal gnathal edges of gammarideans. Our observations may also hold for 
other malacostracans, at least those sharing a lacinia mobilis. The development of this 
structure is restricted in the adult stage to Peracarida within caridoidan Malacostraca. 
However, larvae of a larger unit, the Caridoida (including e.g. Peracarida, Euphausiacea 
and Decapoda) also possess a lacinia mobilis, whereas this structure is not present in the 
adults of Decapoda and Euphausiacea. Remarkably a lacinia mobilis is supposed to 
exist in Remipedia, which demands for an explanation. Our findings can also serve as 
an example to uncover the multi-functionality and complexity of many morphological 
structures in crustaceans and arthropods more generally. 
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Crustaceans sold as live fishing bait in Japan 

 
Hidetoshi Saito and Koichiro Kawai 

 
Graduate School of Biosphere Science, Hiroshima University, Kagamiyama 1-4-4, 

Higashi-Hiroshima 739-8528, Japan 

 
 
 Human-mediated introduction of aquatic organisms beyond their native range has long 

been of great interest to ecologists.   Although the shipping industry has received considerable 

attention as a dispersal mechanism for aquatic nuisance species, many invasions have been linked to 

other mechanisms of transfer including the bait industry.   The release of unused bait by anglers is 

an important vector of invasive species.   Therefore detailed research is needed to clarify how 

many species are supplied as live fishing bait.   In this study, market research was conducted from 

2009 to 2014 to investigate the supply of live aquatic organisms for fishing bait in Japan.   We 

obtained more than 40 species of live fishing bait organisms such as polychaetes, bivalves, 

crustaceans and fishes.   These organisms were divided into four types: 1) non-native species 

imported from foreign countries including at least 3 crustaceans (Neocaridina spp. and 

Palaemonetes sinensis), 2) native species imported from foreign countries and Japan including 6 

crustaceans (e.g. Palaemon paucidens and  Hemigrapsus takanoi), 3) native species supplied in 

Japan including 8 crustaceans (e.g. Marsupenaeus japonicus and  Scopimera globosa), and 4) 

invasive species supplied in Japan including 2 crustaceans (Amphibalanus improvisus and 

Procambarus clarkii).   We also reported unintentionally imported organisms with fishing baits. 
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An undescribed species of the genus Rhynchocinetes H. Milne Edwards, 1837 

 (Decapoda: Rhynchocinetidae) from southeastern Australia 

 

Junji Okuno1) and Yukio Hanamura2) 
1)Coastal Branch of Natural History Museum and Institute, Chiba, 

123 Yoshio, Katsuura, Chiba 299-5242, Japan 
2)National Research Institute of Fisheries Science 

Fuku-ura 2-12-4, Kanazawa-ku, Yokohama 236-8648, Japan 
 

    An undescribed species of the genus Rhynchocinetes H. Milne Edwards, 1837 is 

taxonomically studied on the basis of a lot of specimens collected from moderately deep depths 

(90–142 m) on the southeastern Australian coast off New South Wales, Victoria and Tasmania. 

    The genus currently contains 14 species from the Indo-Pacific (De Grave and Fransen, 

2011), and the number of arthrobranchs and the development of podobranch on the epipod of 

the second maxilliped have been considered as the distinguishing characters for species 

identification. The gill formula of Rhynchocinetes sp. from southeastern Australia corresponds 

to that of R. balssi Gordon, 1936 known from southern Pacific Ocean from Juan Fernandez to 

New Zealand. The former specimens, however, can be discriminated from R. balssi in the 

length of stylocerite and the armature of dactyli of the ambulatory pereiopods: In 

Rhynchocinetes sp., the stylocerite is exceeding the distal margin of the antennular peduncle, but 

it reaches the level of the midlength of the distal segment of the peduncle in R. balssi; 

Rhynchocinetes sp. possesses biunguiculate dactyli of the third to fifth pereiopods, armed each 

with 4 accessory spines on the flexor margin posterior to proximal unguis instead of 2 spines in 

R. balssi. Therefore, Rhynchocinetes sp. is regarded as an undescribed species of the genus. 

    Specimens examined in this study were mostly captured with benthic sledges from 1994 to 

1996. A re-examination of the type specimens of Rhynchocinetes australis Hale, 1941 deposited 

at the Australian Museum revealed that an ovigerous female paratype could be attributed to the 

present undescribed species of Rhynchocinetes. 
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Body color variation between populations, growth stages and sexes in Gaetice 
depressus (Crustacea, Brachyura, Varunidae) 

 
Yukiko Murakami1), and Keiji Wada1) 

 
1) Department of Biological Sciences, Nara Women’s University, Nara 630-8506, Japan 
 
 Relative frequencies of color morphs of the intertidal grapsoid crab Gaetice 
depressus differed between populations, size classes and sexes.  The proportion of 
dark-colored crabs was greater in a habitat of dark colored cobbles, while less where 
cobbles were light, indicating a conformance of G. depressus carapace color with 
background color.  This difference between the two populations was apparent from the 
onset of the benthic stage.  Field experiment demonstrated that a change in color 
proportion was greater on a dark-colored background compared to a light-colored 
background.  However, a tethering experiment revealed no difference in the survival 
rate of young crabs of either color on either site, indicating that while body color 
difference between populations is attributable to the color pattern at settlement, the 
darkening of individual crabs on a dark-colored background was not due to different 
survival rates for individuals of different color patterns.  As with carapace color in 
relation to body size, the proportion of dark-colored crabs was found to increase with 
increasing body size.  Field and laboratory experiments demonstrated that 
light-colored crabs become darker with time, whereas dark-colored crabs exhibited little 
temporal change in body color.  The proportion of dark-colored crabs was higher in 
females than in males, temporal color changes observed in the field also demonstrating 
that females became darker compared to males, irrespective of background color.  
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Alternative mating behaviors in a fiddler crab: female response to males 
with and without burrow ornamentation  

 
Kenji Yoshino1), Tsunenori Koga2), and Sumiyo Yamada2) 

 
1) Institute of Lowland and Marine Research, Saga University, Saga 840-8502, Japan 

2) Faculty of Education, Wakayama University, Wakayama 640-8510, Japan 
 
 Male fiddler crabs sometimes build a sand structure, which is variously called 
by its morph, at the entrance of their burrows during the reproductive season. As 
structure building is costly for males in terms of energy and time, the structure can 
contribute to mating success of males. In Uca lactea, males often build a “hood” at the 
entrance of their burrows. Male U. lactea employ two mating behaviors. One is 
underground mating, where males attract a wandering female into their burrow by claw 
waving and copulate within. The males guard her until she ovulates and leave their 
burrow for her. The other is surface mating, where males visit a sedentary female acting 
on the surface near her burrow and copulate there. The males leave her soon after 
copulation. Surface mating is less costly than underground mating, because males do 
not either own their burrow or guard females. As the last male to mate with a female 
obtains most of the paternity, however, male reproductive advantage would be higher in 
underground mating. In this study, we conducted field observations to see if 
hood-builders were preferred by females to and enjoyed higher underground mating 
success than non-builders in the natural condition. The results showed that 
hood-builders enjoyed higher underground mating success than non-builders, whereas 
non-builders enjoyed higher surface mating success than hood-builders. Also, 
hood-builders significantly less abandoned their burrows than non-builders. Wandering 
females were significantly more attracted to hood-builders than to non-builders, but this 
was attributed to higher courtship activity by hood-builders. Nevertheless, hood-builders 
surely affected mating decision of the attracted females, because the success of 
underground mating per attracted females was significantly higher in hood-builders than 
in non-builders. This is the first description in fiddler crab species that the success of 
two mating behaviors differs between structure builders and non-structure builders 
through the response of females. In the presentation, we discuss possible reasons why 
hood-builders are successful in underground mating of this species. 
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Sexual differences in size, function and regeneration of the major cheliped in the 
hermit crab, Pagurus filholi 

 
Kento Matsuo1), Daisuke Tanikawa1), Chiaki I. Yasuda1) and Satoshi Wada1) 

 
1) Laboratory of Marine Biology, Graduate School of Fisheries Science, Hokkaido 

University, Minato-cho, Hakodate, Hokkaido 041-8611, Japan 
 
 Pagurus hermit crabs have a well-developed right cheliped (major cheliped) 
and use it in shell competition and male-male competition. In some species the major 
cheliped of males is longer than that of females. This sexual dimorphism in major 
cheliped length might come from the different importance of major cheliped between 
sexes due to the sexual selection. On the other hand, crabs frequently lose their major 
cheliped due to the predation event. If the importance of major cheliped is different 
between males and females, the investment for regeneration of major cheliped could be 
higher in males than in females. In this poster session, we describe sexual differences in 
major cheliped length and regeneration pattern of the major cheliped in the hermit crab 
P. filholi. We also examine the function of the major cheliped in male-male 
competition.  

Major cheliped length of males was longer than that of females in P. filholi. 
Males regenerated larger chelipeds than females at the first molt after experimentally 
induced autotomy. Body size growth in males of the regeneration group was less than 
that in intact males of the control group while there was no significant difference in 
body size growth of females between regeneration and control groups. Major cheliped 
length was included in the best model to explain the outcome of male-male competition. 
Sexual differences in the regeneration pattern might reflect sexual differences in 
evolutionary pressures for long major chelipeds and large body size. 
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Life history and behavior of the rare brackish-water crab 
Ilyograpsus nodulosus (Sakai, 1983) 

 
Mariko Nakayama1) and Keiji Wada1) 

 
1) Nara Women’s University, Japan 

 
 Life history and behavioral characteristics were described for the rare 
brackish-water crab Ilyograpsus nodulosus (Family Macrophthalmidae) in Tanabe Bay, 
Wakayama, central Japan. Ovigerous females occurred from April through September, 
with their proportion in mature-sized females being highest in June or July. Recruitment 
of sex-undetermined juveniles started in July or September. The maturity was reached at 
several months and the longevity was estimated with 1.5 years at least. The maximum 
CW of the females was 1.7 times as large as that of the males, showing the 
female-biased size dimorphism. The sex raito was not biased to either male or female. 
Thus this species is characterized by earlier maturation, shorter longevity and 
female-biased size dimorphism, compared to other ocypodoid species. The egg size and 
number were not so much different from other macrophthalmid species. As with the 
feeding behavior, deposit feeding and suspension feeding were observed. None of the 
burrow-construction was observed, and the crabs were found to hide themselves in the 
bottom mud. Prior to copulation, a male approached a female without any courtship 
behavior and mounted her carapace, subsequently changing his body direction and 
moving off the female to a face-to-face position. Copulation occurred, with the male 
positioned on the lower side, placing his chelipeds over the anterior part of her carapace. 
In male to male fight, grasping, leg pushing, cheliped-displays, and lateral approach 
were observed. In female to female fight, only lateral approach was observed. 
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F i n e  s t r u c t u r e  o f  t h e  a o r t a  a n d  h e m o c o e l  o f  A r t e m i a  

M a s a k i  U e n o          S c h o o l  o f  A l l i e d  H e a l t h  S c i e n c e s ,  K i t a s a t o  

U n i v e r s i t y ,  M i n a m i - K u  S a g a m i h a r a ,  K a n a g a w a  2 5 2 - 0 3 7 3 ,  J a p a n .  

S c a n n i n g  e l e c t r o n  ( S E M )  a n d  l i g h t  ( L M )  m i c r o s c o p y  w e r e  u s e d  t o  

c l a r i f y  t h e  s t r u c t u r a l  r e l a t i o n s h i p  b e t w e e n  t h e  a o r t a  a n d  t h e  

m e m b r a n o u s  s t r u c t u r e  t h a t  p a r t i t i o n s  t h e  h e m o c o e l  i n  A r t e m i a .  

M e t h o d s :  A d u l t  A r t e m i a  ( A r t e m i a  f r a n c i s c a n a )  w e r e  u s e d  f o r  t h e  

s t u d y .  T h e  s h r i m p s  w e r e  f i x e d  i n  7 %  g l u t a r a l d e h y d e  a n d  2 %  

o s m i u m  t e t r o x i d e .  F o r  S E M  o b s e r v a t i o n s  t h e  s a m p l e s  w e r e  

e m b e d d e d  i n  s t y r e n e  r e s i n  a n d  c r a c k e d .  F o r  L M  o b s e r v a t i o n s  t h e  

s a m p l e s  w e r e  e m b e d d e d  i n  e p o x y  r e s i n ,  f r o m  w h i c h  s e m i - t h i n  

s e c t i o n s  w e r e  p r e p a r e d .     R e s u l t s :  T h e  m e m b r a n e  t h a t  

p a r t i t i o n s  t h e  h e m o c o e l  l i e s  w i t h i n  t h e  a b d o m e n  w h e r e  t h e  g i l l  

l a m e l l a e  g l o w  t h r o u g h  t o  t h e  b e g i n n i n g  o f  t h e  t a i l .  T h e  m e m b r a n e  

s u r r o u n d s  t h e  d o r s a l  m u s c l e .   A  r e l a t i v e l y  l a r g e  h o l e  i n  t h e  

m e m b r a n e  e n a b l e s  b l o o d  t h e  p a s s  f r e e l y  a m o n g  t h e  a b d o m i n a l  

h e m o c o e l .   I n  t h e  t h o r a x ,  t h e  a o r t a  h a s  l a r g e  h o l e s  o n  e i t h e r  s i d e  

f r o m  w h i c h  b l o o d  f l o w s  i n t o  t h e  h e m o c o e l .  T h e  h e m o c o e l  i s  

c o n t i n u o u s  w i t h  t h e  w i d e  e x p a n s e  o f  t h e  g i l l  l a m e l l a e .  T h e  a o r t a  i n  

t h e  r e a r  o f  t h e  t a i l  h a s  a  h e a r t - l i k e  s t r u c t u r e  c o m p r i s i n g  c h a m b e r s  

a n d  m u s c l e s .  I n  t h e  t a i l ,  t h e  m e m b r a n e  t h a t  p a r t i t i o n s  t h e  

h e m o c o e l  i n t o  u p p e r  a n d  l o w e r  s e c t i o n s  i s  p r e s e n t .  T h e  c o u r s e  

w h e r e  t h e  h e m o l y m p h  w h i c h  w a s  d r a w n  f r o m  t h e  a o r t a  o p e n - e n d  o f  

t h e  t a i l  i s  c a r r i e d  t o  g i l l  l a m e l l a  i n  t h e  a o r t a  w a s  s u p p o s e d .  T h e  

m e m b r a n e  a p p e a r s  t o  f o r m  a  c o m p a r a t i v e l y  l o o s e  p a r t i t i o n  o f  t h e  

h e m o c o e l ,  w h i c h  f a c i l i t a t e s  t h e  c i r c u l a t i o n  o f  l a r g e  a m o u n t s  o f  

h e m o l y m p h  t o  t h e  n e c e s s a r y  p a r t s .  
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Revision of Polyonyx pedalis Nobili, 1905 (Decapoda: Anomura: Porcellanidae) 
 

Masayuki Osawa1) and Peter K. L. Ng2) 
 

1)Research Center for Coastal Lagoon Environments, Shimane University, 1060 
Nishikawatsu-cho, Matsue, Shimane 690-8504, Japan 

2)Tropical Marine Science Institute and Lee Kong Chian Natural History Museum, 
National University of Singapore, Kent Ridge, Singapore 119260, Republic of 

Singapore. 
 

The poorly known porcelain crab, Polyonyx pedalis Nobili, 1905, was originally 
described from the Red Sea (Djibouti), and has been since recorded from the Kei 
Islands in Indonesia, New Caledonia, and Mayotte in the western Indian Ocean (Haig, 
1964; Osawa, 2007; Poupin et al., 2013). Additional material provisionally referred as 
to P. pedalis was recently collected from Saudi Arabia, Singapore, Philippines, Japan 
(Ryukyu Islands), and Vanuatu. These new specimens from the Indo-West Pacific 
appeared to differ somewhat from the type description and led us to re-examine the 
syntypes of P. pedalis and the previously reported material.  

The examination of all this material has revealed that what is now called P. pedalis 
is a species complex of three species. Polyonyx pedalis s. str. is restricted to the Red Sea 
and western Indian Ocean; and specimens from the western Pacific belong to two 
undescribed species. Polyonyx pedalis s. str. and the two undescribed species are closely 
similar to each other in general morphology, but can be distinguished primarily by the 
shape of the carapace and structure of the protogastric region. Fresh coloration is also 
different in the three species. Although one of the two undescribed species (Polyonyx sp. 
1) has a wide distribution (Singapore, Ryukyu Islands, New Caledonia, and Vanuatu), 
another (Polyonyx sp. 2) is known only from the Ryukyu Islands. A single specimen 
from the Philippines can be referred to Polyonyx sp. 2 rather than Polyonyx sp. 1 in 
having blunt protogastric ridges on the carapace and generally similar coloration, but it 
differs in the proportion of the carapace. More specimens are needed to decide whether 
the Philippine specimen belongs to another undescribed species.  

Newly collected material also shows that Polyonyx pedalis and Polyonyx sp. 1 live 
symbiotic with tube-dwelling polychaetes of the genus Chaetopterus, whereas Polyonyx 
sp. 2 inhabits in the tube of an unidentified polychaete (probably family Sabellidae).  
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Distribution patterns of two freshwater shrimps genus Paratya in Sotobo region, 
Boso Peninsula, Chiba Prefecture, eastern Japan 

 
Mitsukazu Mitsugi 1), Hiroshi Suzuki2) 

 
1) The United Graduate School of Agricultural Sciences, Kagoshima University, 

1-21-24 Koorimoto, Kagoshima 890-0065, Japan 
2) Faculty of Fisheries, Kagoshima University, 4-50-20 Shimoarata, 

Kagoshima 890-0056, Japan 
 
 

 In Sotobo region, two species of freshwater shrimps genus Paratya are distributed. 
Paratya compressa (De Haan, 1844) is known to be amphidromous species. Larvae of P. 
compressa grow in brackish water. Hatched larvae, therefore, need to flow down to the 
estuary. On the other hand, P. improvisa Kemp, 1917 is said to be landlocked species. 
Larvae of P. improvisa are reported to grow in fresh water. The morphological 
characters in adult of two species are very similar to each other. 
 To examine the distribution patterns of two species in Sotobo region, we conducted a 
quantitative survey in 30 rivers (281 sites). Paratya compressa are found in 29 rivers 
(148 sites), and P. improvisa are in 10 rivers (45 sites). 
 In order to clear the relationship between river scale and distribution patterns of two 
species, we went the cluster analysis of the similarity in water catchment area among 
surveyed rivers assessed with Ward method and Euclidean distance. The surveyed rivers 
were divided into three clusters. Cluster A: Small-sized river-group, water catchment 
area are small, steep slope (19 rivers, 90 sites). Cluster B: The largest river in the region, 
water catchment area is large, gentle slope (1 river, 28 sites). Cluster C: Medium-sized 
river-group, water catchment area and gradient are an intermediate size of cluster A and 
B (9 rivers, 54 sites). 
P. compressa is dominated from downstream to upstream in the cluster A, and from 

downstream to midstream in the cluster C. In the cluster B, P. compressa is distributed 
downstream, and from midstream to upstream of the branch closest to the river mouth. 
P. improvisa is not distributed mostly in the cluster A, but P. improvisa is dominated 
from midstream to upstream in the clusters B and C. 
 As a result, we consider that river gradient, distance from the river mouth, and the 
difference in the life history of larval stages are major factors to make a difference in the 
distribution patterns of two species. 
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Taxonomic relationship between Pugettia quadridens and P. intermedia 
(Decapoda: Brachyura: Epialtidae) 

 
Naoya Ohtsuchi, Tomohiko Kawamura, and Yoshiro Watanabe 

 
Atmosphere and Ocean Research Institute, The University of Tokyo, 5-1-5 

Kashiwanoha, Kashiwa-shi, Chiba, Japan 
 
 Kelp crab genus Pugettia Dana, 1852 consists of 22 species distributed in the 
northwestern and northeastern Pacific and Tasman seamount. In the eastern Asian 
waters, this genus is represented by 12 species. P. quadridens (De Haan, 1839) is one of 
the most common crab species in Japanese coastal waters and adjacent seas. Our 
ongoing study revealed that P. quadridens had long been confused with several 
described and undescribed species. For examples, Sakai (1938) noted that P. quadridens 
from Tohoku (northeast Japan) and Hokkaido coastal waters are large and distinct in the 
several morphological characters, but regarded them as one of local variations. Careful 
comparison led us to a conclusion that Sakai’s taxon (hereafter Pugettia n. sp.-1) is a 
different species, which is now under description. 

In addition, there are two species originally described as subspecies of P. 
quadridens. The first species P. pellucens Rathbun, 1932 was redescribed and 
confirmed that they are no doubt different species from P. quadridens in our recent 
study. The second species P. intermedia Sakai, 1938 was raised to the specific status 
based on morphological differences and sympatric distribution by Griffin & Tranter 
(1986). However, re-examination of the specimens examined by Griffin & Tranter 
(1986) revealed that they had confused P. quadridens sensu stricto with Pugettia n. 
sp.-1 in the name of “P. quadridens”. Unfortunately, the male first gonopod of “P. 
quadridens” was figured based on Pugettia n. sp.-1 in that study. Taxonomic 
relationship between P. quadridens s. s., and P. intermedia is needed to be revised after 
redescription of P. intermedia with concerns of Pugettia n. sp.-1. 

P. intermedia was redescribed based on the holotype (KPM-NH 124160) and 
the specimens deposited in Kanagawa Prefectural Museum of Natural History (so-called 
“Sakai Collection”). P. quadridens, P. intermedia, and Pugettia n. sp.-1 differed in the 
shape of orbital hiatus and basal antennal article, the armature of chelipedal merus, the 
structures of male G1, and the patterns of setal distribution. Distribution ranges were 
partly overlapped among the three taxa. These findings strongly suggest that they are 
not subspecies or local variety but different species. 
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Some examples of interaction on the host shrimp Neocaridina spp. and two ectosymbiotic 
worms Holtodrilus truncatus and Scutariella japonica from the Sugo River in western Japan. 
 
Nobuaki Niwa, Nobuto Oshima 
 
Kobe Municipal Rokko Island Senior High School, Hyogo, 658-0032 Japan 

 
We cannot clearly identify the correlation between the host shrimp Neocaridina spp. 

and two ectosymbiotic worms Holtodrilus truncatus (Liang, 1963) (Annelida: Clitellata) and 
Scutariella japonica (Matjašič, 1990), thus this time we will focus on the H.truncatus-shrimp 
association and the S. japonica-shrimp association. 
 
At the TCS Greece convention, Niwa and 2 high school students discussed microhabitat 
distribution and some aspects of behavior of branchiobdellidan H. truncatus from the Sugo 
River (Niwa et al. 2014). And Niwa and 2 fellow students focused on the interaction between 
branchiobdellidan H.truncatus and temnocephalidan, scutariellid S. japonica and their host 
Neocaridina spp. at the Costa Rica convention. At the convention in Frankfurt, Niwa 
examined the attachment ratios of the two worms to the host shrimp, and discussed the 
prevalence of the two ectosymbiotic worms relative to the host shrimp, Neocaridina spp. from 
the Sugo River in western Japan in 2003-2013. The decrease in resources of H.truncatus 
(2006, 2009) were considered and discussed.  
 
An endemic species of freshwater shrimp Neocaridina denticulata denticulata (Caridea, 
Atyidae) is known to be distributed throughout western Japan. This shrimp is used as live bait 
for sport fishing in Japan (Niwa et al. 2005, Niwa & Ohtaka 2006). In recent years, the 
resources lessened, therefore many live Neocaridina spp. were imported from China and 
South Korea as live bait.  In 2003, an ectosymbiont annelid H. truncatus attached to 
freshwater shrimp Neocaridina spp. in the Sugo River was found by Niwa et al., which had 
previously been reported to be present only in China (Henan and Guangdong Provinces) 
(Niwa et al. 2005, Niwa & Ohtaka 2006). This was the first report of the species, H. truncatus, 
in Japan (Niwa et al. 2005). They might have been imported into Japan unintentionally with 
the shrimp, and dispersed and settled in the Sugo River. Branchiobdellidans (Annelida) and 
temnocephalidans (Platyhelminthes) are both known to be ectosymbionts of the decapod 
crustaceans. Their original geographical distributions are separate, the former in the northern 
and the latter in the southern hemisphere (Gelder 1999). The Sugo River is the area of overlap, 
as both the branchiobdellidan H.truncatus and the temnocephalidan, scutariellid S. japonica 
can be found together, attached to the same host Neocaridina spp. (Niwa & Ohtaka 2006).  
 
Observation of 12 laboratory experiment cases (2005, 2006, 2012) have revealed that when 
the host shrimp Neocaridina spp. weakens, H. truncatus senses it and will quickly leave the 
host shrimp to take refuge on a laboratory dish. Therefore, when Niwa put a healthy 
Neocaridina spp. shrimp free of both H.truncatus and S. japonica in the 2.0L plastic bottle 
water tank with H.truncatus, H.truncatus easily moved away from the weakened shrimp and 
switched to the healthy one. Niwa called this “a lifeboat”. However, S. japonica did not take 
such action, and in fact died with the weakened shrimp (August 4, 5, 8, 2005; June 12, 28, 29, 
August 7, September 15, 2006; July 21, 2012). H. truncatus seems to be keenly capable of 
detecting chemical substances, for example, fatigue substances produced by a weakened host 
shrimp, which makes them take refuge. 
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Effects of parasitism by the pea crab Pinnotheres boninensis 
(Decapoda :Pinnotheridae) on the two Saccostrea oysters 

 
Noriko Yasuoka and Yoichi Yusa 

 
Graduate School of Humanities and Science, Nara Women’s University 

 
Pinnotherid (pea crabs) have symbiotic relationships with a wide variety of marine 

animals, including bivalves, sea cucumbers, and ascidians. Some pinnotherids are 
shown to have negative effects on the hosts, especially on bivalves. Because many 
oysters are protandrous hermaphrodites, we hypothesized that the pea crabs affect not 
only body weight but also sexual expression of oysters. In Japanese coasts, oysters in 
the genus Saccostrea are commonly found and the pea crab Pinnotheres boninensis 
lives in the oysters S. kegaki and S. mordax. Some species of Saccostrea in the tropics 
are referred to as protandric hermaphrodites, but no information exists on the 
Saccostrea in temperate areas. Thus, the purposes of the present study were (1) to 
investigate the pattern of sexuality in uninfested Saccostrea oysters and (2) to quantify 
the effects of	 parasitism by the pea crab on the body weight and sexual expression of 
the host. 
In uninfested oysters of both species, the proportion of males was found to decrease 

with increasing shell height, but many large individuals remained to be males. Thus, 
Saccostrea species have a weak tendency of protandrous hermaphroditism. It is 
unknown whether the large males will not change sex throughout the life or not. 
About 5% S. mordax and 30 % S. kegaki individuals were parasitized by the pea crab 

Pinnotheres boninensis. Most infested oysters contained a single female crab.  
In S. mordax, parasitized individuals suffered reductions in wet weight and the sex 

ratio was biased towards male as compared with uninfested ones. A positive size 
correlation between hosts and parasites was found in larger females. However, these 
tendencies were not significant in S. kegaki. Therefore, the pea crab probably retards or 
inhibits reproduction only in S. mordax.  
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コムラサキオカヤドカリの分布生態：石垣島における分布状況と	 

メガロパの上陸行動に及ぼす塩分の影響	 

	 

○藤河俊介・浜崎活幸・北田修一（海洋大）	 

 
【目的】コムラサキオカヤドカリ Coenobita violascens	 は十脚目異尾下目オカヤドカ
リ科に属する陸生の甲殻類である。国内では宮古諸島、八重山諸島で分布が確認され、

国の天然記念物、環境省のレッドデータブックにおいて準絶滅危惧に指定されている。

本種はマングローブ林の発達する河口域に分布するとされているが、詳細な分布状況や

初期生活史は明らかでなく、将来的な保全に向けてこれらの知見の収集は急務である。

本研究では、沖縄県石垣島におけるオカヤドカリ類の分布調査を実施すると共に、飼育

環境下でコムラサキオカヤドカリのメガロパの上陸行動に及ぼす塩分の影響を調べた。

本研究は文化庁および沖縄県教育委員会より許可を得て行った。 
【方法】1）分布調査	 2011～2013年にかけて石垣島において分布調査を行った。2011
年と 2012年の調査では、島内沿岸に 18の調査点を設け、オカヤドカリ類の生息環境の
絞り込みを行った。各調査点において昼夜それぞれに目視でオカヤドカリ類を探索し、

夕刻に養鶏用配合飼料を入れたバケツを設置して翌朝回収するトラップ調査も併せて

実施した。捕獲されたオカヤドカリ類は生きたまま種を同定すると共に、前甲長もしく

は左第 3脚指節長を計測し、その場で放した。加えて当年に上陸したと思われる稚ガニ
をサンプリングし、後日遺伝子分析による種判別を行った。2013 年の調査では、島の
河口域とその周辺に 8調査点を設け、微細な生息環境及び上陸場所の把握を試みた。 

2）飼育実験	 石垣島より持ち帰った抱卵雌から得られたゾエア幼生を人工海水（34‰、
28℃）中で、ワムシとアルテミアを給餌してメガロパまで飼育した。実験区として、塩
分の異なる 3 区、すなわち 34‰区、24‰区、マングローブ区（石垣島マングローブ林
で採水した汽水に人工海水を用いて 34‰に調整）を設け、各区に 16尾のメガロパを供
した。メガロパ幼生は 1尾ごとに水域と陸域が 1:1になるように調整し、3つの貝殻を
入れた個別容器で飼育した。実験はメガロパ変態当日から 45 日間行い、毎日宿貝、脱
皮、上陸の有無について観察し、給餌、換水を行った。 
【結果】1）分布調査	 2011 年、2012 年の調査において、コムラサキオカヤドカリの
成体はマングローブ林の発達した河口域周辺に出現した。また、本種の稚ガニ、メガロ

パは河口内で確認された。2013 年の調査では、マングローブ林が見られない河口域に
おいても本種の成体と稚ガニが確認されたが、いずれも陸域・海域起源の有機物で富栄

養化しているような場所であった。 
2）飼育実験	 上陸までの日数および 1 齢稚ガニまでの日数は、34‰区、マングロー

ブ区、24‰区の順に短くなり、有意な差がみられた。また、佐伯ら（2013）によれば、
本種の初期ゾエアとメガロパは、他のオカヤドカリ類に比較し、強い低塩分耐性を示す

ことが報告されている。 
以上より、コムラサキオカヤドカリは汽水域へ特異的な分布を示し、メガロパから 1

齢稚ガニにかけての上陸行動は、主に河川水などの低塩分、またそれに加えて河川由来

の有機物を感知し、上陸場所の選択を行っているものと推察される。 
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オカヤドカリ類の卵発生に及ぼす温度の影響： 

ヤシガニ・ナキオカヤドカリ・オカヤドカリ・ムラサキオカヤドカリ 

 

○松田崇裕・浜崎活幸・北田修一（海洋大） 

 

【目的】オカヤドカリ類は十脚目異尾下目オカヤドカリ科の陸生の甲殻類であり、主に

インド・西太平洋の熱帯から亜熱帯の島嶼に生息している。日本にはオカヤドカリ属 7
種と 1 属 1 種のヤシガニ Birgus latro が分布し、日本の個体群が北限となっている。オ

カヤドカリ属は昭和 45 年に国指定の天然記念物に指定されており、ヤシガニは近年各

地域で食用としての乱獲および生息域の縮小が進み、環境省のレッドデータブックにお

いて絶滅危惧種Ⅱ類として掲載されている。そこで、演者らはオカヤドカリ類の保全と

繁殖保護を目指した生態学的研究に着手し、人工繁殖技術や飼育環境下における初期生

活史を調べている。本研究では、ヤシガニ、ナキオカヤドカリ、オカヤドカリ、ムラサ

キオカヤドカリの卵を温度別に培養し、低温側の臨界発育温度を求め、卵の発育段階と

ふ化までの有効積算温度の関係を明らかにした。 
【方法】実験に用いた抱卵雌は沖縄県石垣島で捕獲し、東京海洋大学まで輸送した。な

お、オカヤドカリ類の捕獲は文化庁の許可を得て行い、各種とも実験終了後に現地に戻

した。卵発生に及ぼす温度の影響を調査するにあたって、抱卵雌を温度別に飼養する方

法があるが、使用可能な抱卵雌数に限りがあることから、本研究では、先行研究によっ

て明らかにした人工海水中で卵を培養する方法を採用した。培養温度は温度勾配インキ

ュベータによって約 19、22、25、28、30、32℃に設定した。また、我々の先行研究と

ヤシガニ卵の浸透圧に関する情報から、各温度区とも培養塩分を 20、27、34‰の 3 段

階とし、合計 18 実験区を設定した。各種とも 2 尾の抱卵雌を用い、各抱卵雌の卵培養

には 2 mL の蓋付プラスチックチューブを用い、各実験区に 10 本を供した。各抱卵雌か

ら胚体形成卵（未発眼）をピンセットで慎重に採取し、設定塩分の海水中で解剖針を用

いて一粒ずつに分け、培養チューブに個別に収容した。培養開始後は、各供試卵につい

て発眼するまでの生死と日数を調べた。培養温度はデータロガーで 30 分ごとに測定し

た。その結果に基づき、平均培養温度と発育速度の関係から臨界発育温度を求めた。さ

らに、オカヤドカリ類各種の抱卵雌を飼養し、ふ化までの間に適宜卵を採取して顕微鏡

下で側面から写真撮影した。その画像に基づき、胚体面積指数（胚の側面積÷卵の側面

積×100）を算出し、胚体面積指数とふ化までの有効積算温度の関係について解析した。 
【結果】各種の卵とも人工海水中で発生したが、19℃あるいは 32℃の 20‰区で生残率

が低い場合があった。卵の発育速度は温度依存的で、発眼までの日数は高温度で短縮さ

れた。平均培養温度と発育速度の関係から、臨界発育温度はヤシガニ、ナキオカヤドカ

リ、ムラサキオカヤドカリで 15～16℃程度、オカヤドカリで 12℃程度と推定された。

この臨界温度と日々の飼養温度から、卵の撮影日からふ化までの有効積算温度を求め、

胚体面積指数との関係を求めたところ、有意な直線関係がみられた。これによって、ふ

化日の大まかな予測が可能になった。 
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房総半島におけるオカヤドカリ類の分布	 

	 

○三田哲也・浜崎活幸・北田修一（海洋大）	 

  

【目的】浮遊期間を持ち分散する海洋生物の分布は、海流により大きな影響を受ける。

我が国周辺ではフィリピン沖から房総半島沖へかけて黒潮が流れており、この影響を受

ける本土太平洋側の地域では夏季から秋季にかけて南西諸島に産する海洋生物が観察

されている。しかし、それらの生物の多くは気温の低下する冬季に死滅する無効分散と

なる。国内におけるオカヤドカリ類の分布状況は南西諸島や小笠原諸島といった繁殖地

に加え、宮崎県、大分県、和歌山県、神奈川県といった地域にてその生息が確認されて

いるが、奄美諸島以北の地域では無効分散と考えられている。また、本土周辺での主要

な分布種はムラサキオカヤドカリ Coenobita perpureusとナキオカヤドカリ C. rugosusと
されている。本研究は、本邦におけるオカヤドカリ類の地理的分布に関する知見を充実

させることを目的として、千葉県房総半島において、文化庁と千葉県教育委員会の許可

を得て分布調査を実施した。 
【方法】調査は房総半島において 2012年 4月から毎月 1度実施した。調査地点は千葉

県館山市、鴨川市、勝浦市において海岸付近の道路を自動車や徒歩で移動、海岸を目視

し、調査可能な場所を探索した。調査地点は館山市に 4ヵ所、鴨川市に 2ヵ所、勝浦市

に 1ヶ所を設定し、昼間に目視でオカヤドカリ類を探索した。捕獲されたオカヤドカリ
類は、生きたまま種を同定するとともに、その場で前甲長あるいは左第 3脚指節長を測

定し、後日前甲長に換算した。測定した個体は、その場で放した。また、一部の稚ガニ

は 2012年度に 30尾、2013年度に 60尾を捕獲して本学の研究室に持ち帰り、遺伝子分

析により種判別を行った。オカヤドカリ類の稚ガニが死滅する温度を把握するため、

2013年 11月から翌年 3月にかけて稚ガニの多く観察された 4つの生息場所に温度ロガ

ーを設置し、気温を測定した。 

【結果】2012年、2013年ともに 8月中旬より上陸したオカヤドカリ類の稚ガニが確認
された。上陸した個体数は殻高 5～10 mm程度の小型の貝殻が多く打ちあがった場所に

多く、貝殻の乏しい砂浜に上陸した個体は 10 月までに姿を消した。稚ガニの種判別の
結果、ムラサキオカヤドカリとナキオカヤドカリが確認された。鴨川市では 2012 年に

上陸した個体約 60尾が 2013年にかけて集団で越冬を行っていることが確認され、2～3
年目と思われる越冬個体も複数確認された。これらの個体は眼柄下部に黒色の模様が見

られず、ムラサキオカヤドカリと同定された。館山市、勝浦市においても 2～3 個体の
越冬個体が確認されたが、上陸個体の大半は 2月までに死亡した。鴨川市で確認された

越冬個体には抱卵可能とされる前甲長 3.83 mm以上（仲宗根 2001）の個体が確認され、
房総半島においても成熟サイズまで成長可能であることが明らかとなった。最も多くの

死亡個体が確認された 1 月から 2 月の平均気温は 6.2～10.1℃であった。生残の多かっ
た調査地では、直射日光によって昼間の気温が上昇したことが長期的な生存に寄与して

いるものと推察された。 
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オカヤドカリ類の分布特性：	 

本邦における地理的分布と稚ガニの低温耐性	 

	 

○三田哲也・浜崎活幸・北田修一（海洋大）	 

  

【目的】オカヤドカリ科のヤドカリ類は熱帯から亜熱帯に広く分布し、我が国では南

西諸島と小笠原諸島を中心にヤシガニ Birgus latroとオカヤドカリ属 Coenobitaの 7種、

すなわちオカヤドカリ C. cavipes、ナキオカヤドカリ C. rugosus、オオナキオカヤドカリ

C. brevimanus、コムラサキオカヤドカリC. violascens、ムラサキオカヤドカリC. perpureus、

サキシマオカヤドカリ C. perlatus、オオトゲオカヤドカリ C. spinosusが確認されている。 

オカヤドカリ類の分布状況は、これまでに鹿児島県と沖縄県にまたがる南西諸島、東

京都小笠原諸島、大分県深島、宮崎県沿岸、和歌山県紀伊半島、静岡県伊豆半島、神奈

川県真鶴半島、および東京都伊豆大島で報告されている。本研究は、本邦におけるオカ

ヤドカリ類の地理的分布に関する知見を充実させることを目的として、小笠原諸島父島、

東京都八丈島、鹿児島県宝島、高知県大月町において、文化庁と各教育委員会の許可を

得て分布調査を実施した。また、各種の地理的分布と環境との関連を明らかにする一環

として、ヤシガニ、オカヤドカリ、ナキオカヤドカリ、オオナキオカヤドカリ、コムラ

サキオカヤドカリ、ムラサキオカヤドカリの各種稚ガニの低温側半数致死温度を飼育実

験によって算出した。 

【方法】八丈島では 2012年と 2013年の 8月、宝島では 2013年 5月、高知県大月町で

は 2013年 9月、父島では 2013年 10月に調査を行った。海岸付近の道路を自動車や徒

歩で移動し、海岸を目視し、調査可能な場所を探索した。各調査地において、昼間と夜

間に目視でオカヤドカリ類を探索した。捕獲されたオカヤドカリ類は、生きたまま種を

同定するとともに、その場で前甲長あるいは左第 3脚指節長を測定し、後日前甲長に換

算した。測定した個体は、その場で放した。また、同時に採集した稚ガニは研究室に持

ち帰り、遺伝子分析により種判別を行った。実験室内で飼育し、変態させたオカヤドカ

リ類 6種の稚ガニ各 30尾を 25℃から 48時間ごとに飼育温度を 1℃ずつ低下させて死亡

するまで個別飼育し、プロビット法を用いて低温側の半数致死温度を算出した。 

【結果】八丈島と大月町ではムラサキオカヤドカリのみ確認された。宝島ではムラサ

キオカヤドカリとナキオカヤドカリが、父島ではムラサキオカヤドカリ、ナキオカヤド

カリ、オカヤドカリの他、初記録となるオオナキオカヤドカリと記録が極めて稀なサキ

シマオカヤドカリが確認された。すべての調査地で稚ガニと成体が確認された。オカヤ

ドカリ類の低温側半数致死温度は概ね 9～13℃であり、南西諸島の繁殖地の最寒月の最

低気温と一致した。このうち、本土にて多く報告されているムラサキオカヤドカリは他

種と比較して低温への耐性がより強く、最北限である本土の環境に適応しているものと

考えられた。 
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Male-Male competition for burrow and increase of wandering males in the 
reproductive season in the fiddler crab Uca lactea 

 
Tomohiro Koizumi1), Akira Asakura1), and Tsunenori Koga2) 

 
1) Seto Marine Biological Laboratory, Field Science Education and Research Center, 

Kyoto University 459 Shirahama, Nishimuro, Wakayama, 649-2211 Japan 
2) Faculty of Education, Wakayama University, Wakayama 640-8510, Japan 

 
 Many animals conduct competition for territory, and it is influenced by various 
factors such as residency status, weapon size, resource value, and body size. Male-male 
competition has been studied in some fiddler crab species (genus Uca) for many years. 
However, these studies were mostly conducted in tropical areas and only limited 
number of studies has been made on seasonal change in win-loss of combat in 
temperate areas. 

Uca lactea (De Haan, 1835) is distributed in tidal flats in south western Japan. 
The active period of male can be divided into two by seasonal reproductive status; the 
reproductive season that they spend most of time courtship and copulation and the 
non-reproductive season that they spend most of time feeding. The males usually have a 
territory around their burrows, but a part of them sometimes lose their burrows and 
wander on tidal flats. Two types of copulation are known; underground mating and 
surface mating. The underground mating leads males to certain reproductive success. In 
other word, it is very important for males to copulate underground, and it is expected 
that territory’s (includes burrow) quality affects outcome of the male-male competition. 
But, it has not been detail studied the male-male competition of U. lactea. 

I investigate male-male competition of U. lactea, win/loss of the fight for 
burrow, and burrow size, all of which are changed in the season, male-status, or 
male-size, and I discuss the factor affecting outcome of the fighting for wandering 
males and territorial males as well as a relationship between a size of male’s burrow and 
its seasonal change (or win loss). I also investigate changes in the number of the 
wandering males from non-reproductive season to the reproductive season, and I find 
that the number of wandering males and male’s fighting for territory in the reproductive 
season are more often observed than in those of non-reproductive season. This suggests 
that males may move to a new burrow in the reproductive season. I discuss why the 
wandering males increase in the reproductive season. 
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Two new species and some new records of Microprosthema Stimpson, 1860 

(Decapoda: Stenopodidea: Spongicolidae) from the Indo-West Pacific 
 

Tomomi Saito1) and Arthur Anker2) 
 

1) Usa Marine Biological Institute, Kochi University 
Usa-cho, Tosa, Kochi 781-1164, Japan 

2) Tropical Marine Science Institute (TMSI), National University of Singapore 
18 Kent Ridge Road, Singapore 119227, Republic of Singapore 

 
Two new species of the spongicolid shrimp genus Microprosthema Stimpson, 

1860 are described and illustrated on the basis of materials collected recently in Australia 

and Japan. Type specimens of Microprosthema ningaloo sp. nov. were collected on 

Ningaloo Reef, Western Australia, whereas type specimens of Microprosthema pallidum sp. 

nov. were collected at Ishigaki-jima, Ryukyu Islands, southern Japan. Microprosthema 

ningaloo sp. nov. and M. pallidum sp. nov. differ from all other species of the genus by a 

combination of morphological characters, including in the gill-export formulae, and by 

their diagnostic color patterns. This study increases the total number of species described in 

the genus Microprosthema to 16, nine of them in the Indo-West Pacific. In addition, new 

records are provided for M. plumicorne (Richters, 1880) (Saudi Arabia, French Polynesia), 

M. validum Stimpson, 1860 (Madagascar, Singapore), M. scabricaudatum (Richters, 1880) 

(French Polynesia), and M. lubricum Saito & Okuno, 2011 (Guam), extending their 

previously known distribution ranges. 
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Biological notes of juvenile coconut crab, Birgus latro (Linnaeus, 1758)  
in the Ryukyu Islands 

 
Yoshihisa Fujita1), 2) 

 
1) University Education Center, University of the Ryukyu 

2) Marine Learning Center 
 
 The coconut crab, Birgus latro (Linnaeus, 1758) is the largest land crustacean in the 
world, with a size of up to 40cm in carapace length and a weight of up to 4kg. 
Throughout its range the coconut crab is well known for food item and is often 
overharvested by local people. In recent years, the coconut crab populations in the 
Ryukyu Islands, especially Sakishima Group (Miyako, Tarama, and Yaeyama islands) 
of Okinawa Prefecture, have decreased dramatically, and intensive studies for their 
conservation have been conducted. However, very little is known about their early life 
of juvenile crab, such as temporal their habitat, behavior, and morphology. In this 
conference, some biological interests for the juvenile crabs are provided. 
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Succession of copepod communities during no-ice covered season in Lagoon 
Notoro-ko, northeastern Hokkaido, Japan 

 
Yoshizumi Nakagawa1), Hideaki Ichikawa1), Mitsuaki Kitamura2), Yasuto Nishino1) and 

Akira Taniguchi3) 
 

1) Faculty of Bioindustry, Tokyo Univ. of Agriculture, Abashiri Hokkaido, Japan 
2) Graduate school of Bioindustry, Tokyo Univ. of Agriculture, Abashiri Hokkaido, 

Japan 
3) Sanyo Techno Marine, Inc., Chuoh, Tokyo, Japan 

 
 Lagoon Notoro-ko is located on the northeast coast of Hokkaido, Japan and is 
connected to the southern Okhotsk Sea by a channel. Water mass conditions in Lagoon 
Notoro-ko are affected by the hydrodynamics of the Okhotsk Sea out of the lagoon. It is 
not clear how does seasonal change of hydrodynamics affect to copepod community. 
The present study aimed to clear the relationship between succession of copepod 
communities and hydrodynamics in Lagoon Notoro-ko. Observations were carried out 
at Station A1 at one or two times per one month during no-ice covered season from 14 
April to 12 December 2011. Copepods were collected by vertical towing of NORPAC 
net from 15 m depth to surface, and were preserved in 5% buffered formalin seawater. 
All copepods including copepodids and adults were classified into species. Lower 
temperature and salinity (<6oC and <32 PSU) were found in April, and then increased 
forward to September. Highest temperature (>21 oC at the surface) and salinity (>33.4 
PSU near the bottom) was found on 9 September. Then, water temperature and salinity 
decreased forward to December, while that of water column was <3oC and <32 PSU. 
Total copepod abundances in April were 1118-1120 ind. m-3, and then increased rapidly 
to 8602 ind. m-3 in 30 May. After that, copepods decreased rapidly, and lower 
abundance was found in August. Small peak of copepod abundance was found in 9 
September (1385 ind. m-3), and then the abundance decreased to 13 October, which was 
lowest with 280 ind. m-3. Then, the abundance increased forward to December (801-902 
ind. m-3). Pseudocalanus newmani dominated in the copepod community from 14 April 
to 14 July and December. On 19 August, Paracaranus parvus s. l. and Eurytemora 
herdmani predominated in the copepod community. Then, P. parvus s. l. composition 
increased and dominated in the copepod community from 29 August to 11 November. 
Cluster analysis based on Bray-Curtis similarity in copepod community between 
sampling period revealed three groups (A, B and C) and two subgroups (B1 and B2). 
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Phylogenetic relationship of two closely related species of hermit crabs (Decapoda: 
Anomura): based on larval morphology and molecular data analysis. 

 
Zakea Sultana 1, 2), Akira Asakura1) 

 

1)  Seto Marine Biological Laboratory, Kyoto University 
459 Shirahama, Nishimuro, Wakayama-649-2211, JAPAN. 

2)  National Institute of Genetics (NIG) 
Laboratory for DNA Data Analysis, (collaboration program) 

1111 Yata, Mishima, Shizuoka 411-0801, JAPAN. 
 
The taxonomic status of hermit crabs, Pagurus lanuginosus and P. maculosus, has 

been decided on the basis of study on pre-mating behavior and subtle differences in 
adult morphology. Their morphological similarities, however, turn our attention to their 
phylogenetic relationship.  

Here, we observed and compared larval development between these two species. 
Since, being structurally and biologically different from the adults, the morphological 
features of larvae could provide information of additional important characters for 
taxonomic and phylogenetic analysis. In addition, we conducted a molecular 
phylogenetic analysis of partial sequence of two mitochondrial genes viz., 16S rDNA 
and the cytochrome oxidase subunit 1 (COI) and one nuclear coding region Histone 3 
(H3) nDNA. A few differences in morphological characters of larvae and post larvae 
and the genetic divergence provided strong evidence that they are two distinct but 
closely-related species.  

The described larval characters will be a supplementary support for the species 
identification of planktonic larvae of Pagurus lanuginosus and P. maculosus. 
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Ditches, Drains and Crayfish: a conservation paradox 
 

Alastair Richardson1,2), Niall Doran2), and Mark Wapstra3) 
 

1) School of Biological Sciences, University of Tasmania, Private Bag 55, Hobart, 
Tasmania 7001, Australia 

2) Bookend Trust, C/- School of Biological Sciences, University of Tasmania, Private 
Bag 55, Hobart, Tasmania 7001, Australia 

3) ECOtas, 28 Suncrest Ave, Lenah Valley Tasmania 7008, Australia 
 

 
 Ditches and drains are common features of low-lying developed landscapes. By 
their very nature they often create habitat for freshwater crayfish, but their purpose, i.e. 
to move water away, means that they must be maintained. Cleaning or re-excavation 
may have serious effects on crayfish habitat. This contribution examines a case study in 
Tasmania, where drains alongside a railway line support colonies of a threatened 
species, Engaeus granulatus. 
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Investigating thermal tolerance and heat shock protein 70 gene expression in the Coldwater 
Crayfish 
 
A.L. Allert*1, C.A. Richter1, S.J. Olson1, L.E. Johnson2, M.K. Wright-Osment2, and R.J. 
DiStefano3 
 
1Columbia Environmental Research Center, 4200 New Haven Road, Columbia, MO 65201, USA 

*aallert@usgs.gov 
2Five Rivers Services, LLC, 5475 Mark Dabling Blvd. Suite 320, Colorado Springs, CO 80918, 

USA 
3Missouri Department of Conservation, Central Regional Office and Conservation Research 

Center, 3500 East Gans Road, Columbia, Missouri, 65201, USA 
 

The coldwater crayfish (Orconectes eupuntus) is one of the world’s most geographically 
restricted crayfishes and its limited distribution puts it at risk for climate-related changes such as 
drought, decreased spring flows, and warmer stream temperatures. Our study investigated the 
responses of the coldwater crayfish to thermal stress. The heat shock protein 70 (hsp70) is highly 
conserved among animals and is induced by temperature stress in many species. Heat stress can 
cause loss of native structure and function of cellular proteins. Hsp70 is a “cellular chaperone” 
that helps maintain native protein structure during heat stress. Thus, organisms that can respond 
to increased temperature by increasing their production of hsp70 are resistant to heat stress, but 
this resistance comes at a metabolic cost. We sequenced the hsp70 gene in the coldwater crayfish 
and evaluated its expression using real-time quantitative PCR. Non-lethal sampling of walking 
legs allowed for comparison of hsp70 expression levels of coldwater crayfish over time. In a 
laboratory experiment, three groups of field-collected coldwater crayfish (n= 10) were held at 
15 °C (ambient stream temperature), 20 °C, or 25 °C for 24-hr. Samples (i.e., walking legs) for 
hsp70 expression were taken at the time of collection and at time 0, 8, and 24 hours during the 
laboratory test. Effects of temperature on survival were also examined by holding all crayfish 
from the test in tanks with water at 15 °C for seven days after the completion of the test to assess 
survival. The sequence of the coldwater crayfish hsp70 gene was highly similar to hsp70 in 
related species, consistent with conservation of function. However, expression of the hsp 70 gene 
did not vary with temperature, suggesting that coldwater crayfish may have a limited ability to 
adapt to thermal stress. Mortality (40 %) occurred only in the group of crayfish held at 25 °C. 
Our results provide insight into the ability of the coldwater crayfish to adjust its physiology to 
changing temperatures. Additional research will investigate physiological adaptation of 
coldwater crayfish to thermal stress and the population distribution, status, and phylogeographic 
patterns of the coldwater crayfish. 
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Evaluation of chemical control for invasive crayfish at a warmwater fish production 

hatchery 

 

A.L. Allert*1, M.J. McKee2, R.J. DiStefano2, S.J. Olson1, L.E. Johnson3, and J.F. Fairchild1 

 

1Columbia Environmental Research Center, 4200 New Haven Road, Columbia, MO 65201, USA 
*aallert@usgs.gov 

2Missouri Department of Conservation, Central Regional Office and Conservation Research 
Center, 3500 East Gans Road, Columbia, Missouri, 65201, USA 

3Five Rivers Services, LLC, 5475 Mark Dabling Blvd. Suite 320, Colorado Springs, CO 80918, 
USA 

 

Invasive crayfish are known for their propensity to displace native crayfish species and alter 

aquatic habitat and community structure and function. Invasive crayfish species have also 

emerged as serious pests for fish hatcheries. Limited control of invasive crayfish may be possible 

using mechanical, physical, and biological methods, but eradication using only these methods 

would be difficult. Chemical control has potential as a reliable control agent at hatcheries, 

although predictable eradication in the wild may still be difficult to attain. Blind Pony Hatchery 

(BPH) in Missouri, USA has been invaded by an invasive crayfish species, the White River 

crawfish (WRC; Procambarus acutus). This research seeks to evaluate chemical control of the 

invasive crayfish to ensure shipments from the hatchery to receiving aquatic systems do not 

contain live crayfish. The development of an “off the shelf” chemical control method may lead to 

enhanced invasive crayfish control at hatcheries as well as provide a rapid response protocols for 

alien crayfish. We conducted a series of acute static toxicity tests to determine the dose-response 

and selectivity of several pesticides to WRC, the Virile crayfish (Orconectes virilis), and fathead 

minnows (Pimephales promelas). Tiered testing indicated a preferred pesticide (a formulation of 

cypermethrin) and documented increased sensitivity to young-of-year crayfish and the invasive 

species; however, there was a low margin of safety based on mortality between the crayfish and 

fish species tested. Use of chemical control measures could potentially increase efficiency of fish 

transfer at hatcheries while decreasing labor costs, fish loss due to handling, and threat of 

invasive crayfish in fish shipments; however, pyrethroids and natural pyrethrins may not have a 

desirable margin of safety in short-term treatments (<12 hours) to provide suitable protection of 

fish species.     
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Burrowing behaviour of the red swamp crayfish (Procambarus clarkii) in 
The Netherlands 

 
Bram Koese 

 
1) National Museum of Natural History Naturalis. Postbus 9517, 2300 RA Leiden, 

The Netherlands. 
  

 In late summer 2012, the burrowing behaviour of the red swamp crayfish was 
studied at 17 localities in province of Zuid-Holland, The Netherlands. Aspects such as 
burrow size, distance from the water(table), sexratio and amount of crayfish per burrow 
were quantified. In addition, soil types were recorded and landowners were interviewed 
about the costs they had to make to renovate crayfish-caused damages. A total of 79 
crayfish were excavated from 48 burrows. Burrows were divided in “bankburrows” 
(directly connected to a larger permanent waterbody) and “landburrows” (disconnected 
from open water). Sexratio was about equal in bankburrows, but females dominated in 
“landburrows”. About 50% of all females carried eggs, up to 1328 per female. Soil 
removal of 50 liter/meter bank was calculated for some areas, resulting in a 20% 
increase of the total dredging volume. Repair costs varied from € 90-200 per meter 
timbering.  
B 
Maximun1 page in A4 

Format: Microsoft Word, 97-2003 document*.doc, if not add*.rtf version file. Font; times New 

Roman, if not Century.  

Page format, all margins at 3 cm.  

Do not include any figures, tables, photos, and references. 
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BIGGER IS BETTER: FEEDING ECOLOGY OF THE GIANT CRAYFISH IN THE 
GENUS BARBICAMBARUS. 

Andrew J. Stites,, Christopher A. Taylor, 
 

University of Illinois at Urbana-Champaign/Illinois Natural history Survey 
1816 S. Oak, Champaign, IL  61820 

 
The crayfish genus Barbicambarus is comprised of only two species. The genus 

differs from all other crayfish in possessing unique antennal morphology and in growing 
considerably larger in body size than most other North American species. Relatively 
little else is known about their natural history. This study aims to describe the feeding 
ecology of both B. cornutus and B. simmonsi through stable isotope analysis and gut 
contents. Individuals as well as other sympatric species were collected from two known 
sites from each species in the Southeastern United States. Tissues were analyzed for 
levels of δ15N and δ13C and values were used to calculate trophic position. Results 
show a consistent positive relationship between trophic position and body size in 
Barbicambarus species. This possibly implies that these species are using their superior 
size to feed on higher trophic level items. Our data thus suggests a novel feeding 
behavior among crayfish. 
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Procambarid Crayfish Aquaculture in the Southern USA 
 

Robert P. Romaire, C.Greg Lutz, and Christopher Green 
 

Aquaculture Research Station 
Louisiana State University Agricultural Center 

2410 Ben Hur Road 
Baton Rouge, Louisiana, USA 70820 

cgreen@agcetner.lsu.edu 
 
Procambarid crayfishes are cultivated by nearly 1,300 growers, who in 2013 produced 
46,000 MT in 74,000 hectares of earthen ponds located in states bordering the northern 
Gulf of Mexico and the south-central Atlantic coast, with most produced in the state of 
Louisiana.  Annual economic impact of procambarid crayfish aquaculture in Louisiana 
alone approaches $500 million USD.  The red swamp crayfish Procambarus clarkii and 
the white river crayfish P. zonangulus, are the species cultivated, with red swamp 
crayfish dominating production.   
 
Procambarid crayfish aquaculture uses extensive production technologies.  Formulated 
feeds are not used nor are hatcheries employed to produce juveniles. Ponds, that 
commonly range from 10 to 20 surface hectares are initially stocked with adults in late 
spring/early summer and drained in mid-summer to coincide with burrowing and 
reproduction within burrows. Vegetation is established as forage for crayfish in the dry 
ponds in summer, and ponds are filled with water in September or October. Crayfish are 
harvested with baited traps as early as November, although peak catch is from March 
through May/June.  Procambarid crayfish aquaculture includes monocropping (crayfish 
only) and rotational systems in which crayfish and rice crops are rotated. In the early 
1980’s monocropping systems dominated but present day nearly 70% of crayfish 
aquaculture area are integrated with rice production.  Although individual crayfish 
production ponds in Louisiana can exceed 40 ha in size, most production ponds range 
between 10 to 20 hectares.   
 
At present, positive attributes of the procambarid crayfish aquaculture industry include 
expanding and robust markets, good profitability for producers, and environmental 
sustainability. Limitations include seasonality of live production, potential labor 
shortages in the processing industry, imports of processed procambarid crayfish from 
China, and escalating costs of production.    
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The introduced signal crayfish and native noble crayfish have different effects on 
sublittoral invertebrate communities of boreal lakes 
 
Fabio Ercoli1, Timo J. Ruokonen1, Roger I. Jones1 & Heikki Hämäläinen1 

 
1) University of Jyväskylä, Department of Biological and Environmental Science 
 Survontie 9, P.O. Box 35, FI-40014, Finland 
 

We investigated whether the introduced invasive signal crayfish (Pacifastacus 
leniusculus) and native noble crayfish (Astacus astacus) have similar effects on 
abundance, community composition and taxon richness of sublittoral 
macroinvertebrates in boreal lakes. Recent field studies in streams and in littoral zone 
suggest equivalent ecological roles for these two species whereas results from 
experimental comparisons are variable. We hypothesized that noble crayfish preferring 
shallow littoral would have little if any effect on sublittoral invertebrates, in contrast to 
the signal crayfish known to feed in greater depths.   
The study was conducted in a set of small and medium sized Finnish lakes, including 8 
lakes harbouring signal crayfish, 8 lakes with noble crayfish and 8 control lakes without 
crayfish. In three sites per lake, we sampled macroinvertebrates quantitatively from soft 
bottoms at sublittoral depth.  
Our results showed altered macroinvertebrate taxonomic composition and significantly 
decreased density and taxon richness in signal crayfish lakes, whereas there were no 
differences in invertebrate communities between noble crayfish and control lakes.  
In contrast to some previous experiments and field studies from other habitats, our 
results suggest that invasive signal crayfish have stronger negative effects than native 
noble crayfish on sublittoral macroinvertebrates; and hence that the ecological 
equivalency of crayfish species cannot be generalized across conditions and habitats. 
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A genetic analysis of the Big Water crayfish, Cambarus (Puncticambarus) 
robustus, was undertaken to assess levels of range-wide genetic diversity and 
phylogeographic patters. Cambarus robustus is a broadly distributed species in eastern 
North America, ranging from eastcentral Canada southward to Tennessee, North 
Carolina and Virginia. DNA sequence data from part of the mitochondrial cytochrome 
oxidase I (COI) gene was examined for variation in 39 populations (plus multiple 
related outgroups) collected from throughout the range of the species. Levels of genetic 
variation in this group were high and included a widespread northern group 
(post-glacial dispersal), and four southern groups. Average uncorrected sequence 
divergence among these groups ranged from 6.5% to 9.3%, suggesting that these groups 
may be different species. Results also suggest that some confusion may exist in 
distinguishing morphologically similar Cambarus (Cambarus) bartonii cavatus in the 
southern portion of the distribution. Additional detailed morphological and genetic 
examinations of these species from the southern end of their distributions, perhaps on a 
drainage-by-drainage basis, will be necessary in order to understand their complex 
relationships and distributions. 
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japonicus during annual reproductive cycle  
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2) Graduate School of Environmental and life Science, Okayama University. 
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The Japanese crayfish, Cambaroides japonicus, only lives in cold brooks and lakes in 
northern Japan. The Japanese Fisheries Agency in 1998 and Environment Agency in 
2000 declared the Japanese crayfish as an endangered species. The annual reproductive 
cycle of the Japanese crayfish (Cambaroides japonicus) are described as: mating 
between September and October, female spawn in May of the following year and eggs 
hatch in July (Kawai and Saito, 2001). However, there is a little information about its 
gametogenesis. In this study, we show the morphological change in the gonad of male 
and female Japanese crayfish during annual reproductive cycle.  
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Crayfish etho-physiological state in relation to water trophic conditions 

 

Iryna Kuklina, Aliaksandr Pautsina, Petr Císař, Pavel Kozák 
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The crayfish are known to be valuable bio-characteristics of the environments they 

occur in due to ability to reflect an aquatic state through their etho-physiological alterations. 

In order to demonstrate specific reactions under differing trophic water states, three groups 

of non-native adult signal crayfish Pacifastacus leniusculus were studied with the aid of 

noninvasive crayfish cardiac activity monitoring system. Three types of water conditions 

were simulated in the laboratory: "nearly oligotrophic" conditions with high water 

transparency, high water oxygenation, absence of vegetation and purely animal food 

feeding; "close to mesotrophic" conditions with moderate water transparency, medium 

oxygenation, presence of vegetation, half animal and half plant food; and "quasi eutrophic" 

conditions with turbid, poorly oxygenated water, rich on vegetation and primarily plant 

food. Depending on tested water conditions, crayfish demonstrated the variation in the 

behaviour (locomotion) and cardiac activity (heart rate) which were simultaneously 

registered within one month. The results of the present investigation supported the 

hypothesis that crayfish is quite susceptible organism in terms of ambient conditions quality, 

but being also quite adaptable, crayfish preferred rather mesotrophic water regime with 

well dissolved oxygen and availability of both animal and plant food sources. Furthermore, 

noninvasive direct crayfish monitoring, applied in this study, has a big potential for 

distinguishing of particular etho-physiological crayfish states, as well as it may contribute 

in studying of crayfish intrinsic responses in relation to many other aquatic ambient 

characteristics. 

Keywords: ambient conditions, bioindicator, biomonitoring, cardiac rate, feeding, 

locomotion. 
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Physiological	  response	  to	  elevated	  temperature	  in	  a	  freshwater	  crayfish,	  Euastacus	  sulcatus.	  

	  

Bone,	  JWP,	  Renshaw,	  GW,	  Wild,	  CH	  

	  

Abstract	  

Future	  environmental	  temperature	  changes	  are	  expected	  to	  have	  a	  detrimental	  effect	  on	  organisms	  restricted	  
to	  high-‐altitude	  refugia,	  especially	  where	  dispersion	  is	  compromised	  due	  to	  isolation	  of	  populations	  by	  
unsuitable	  habitat.	  Therefore,	  assessment	  of	  current	  physiological	  stress	  due	  to	  temperature	  needs	  to	  be	  
made	  in	  order	  to	  forecast	  the	  impact	  of	  increased	  temperature	  on	  organisms	  which	  already	  reside	  in	  areas	  
close	  to,	  or	  at	  their	  physiological	  thermal	  maxima.	  The	  genus	  Euastacus	  in	  Queensland,	  Australia	  is	  typically	  
restricted	  to	  high	  altitude	  locations,	  and	  could	  be	  prejudiced	  as	  temperatures	  increase;	  so	  this	  study	  was	  
carried	  out	  on	  Euastacus	  sulcatus,	  to	  determine	  the	  temperature	  at	  which	  thermal	  stress	  occurred	  under	  
laboratory	  conditions	  and	  whether	  there	  was	  evidence	  of	  thermal	  stress	  occurring	  in	  field-‐conditioned	  
individuals.	  

This	  study	  examined	  changes	  in	  haemolymph	  and	  muscle	  total	  protein,	  total	  haemocyte	  count,	  total	  muscle	  
lipids,	  lipid	  peroxidation,	  protein	  carbonyl	  concentrations	  and	  the	  glutathione	  cycle	  to	  quantify	  physiological	  
stress	  in	  E.	  sulcatus	  acclimated	  in	  the	  laboratory	  to	  20°C,	  22.5°C	  or	  25°C	  in	  addition	  to	  E.	  sulcatus	  sampled	  from	  
six	  field	  localities	  at	  lower	  temperatures	  than	  the	  laboratory	  acclimations.	  Increased	  oxidative	  stress	  was	  
observed	  in	  the	  laboratory	  at	  22.5°C	  and	  25°C	  suggesting	  a	  breakdown	  in	  antioxidant	  processes	  while	  
significant	  increases	  in	  oxidative	  stress	  was	  apparent	  only	  in	  one	  field	  locality.	  

This	  study	  provides	  evidence	  that	  physiological	  stress	  occurs	  in	  E.	  sulcatus	  at	  22.5°C	  or	  higher.	  Since	  the	  
temperature	  of	  aquatic	  systems	  inhabited	  by	  this	  species	  reaches	  this	  level,	  it	  is	  likely	  that	  this	  species	  is	  
already	  under	  considerable	  oxidative	  stress	  at	  current,	  ecologically	  relevant	  temperatures.	  Evidence	  of	  
oxidative	  stress	  was	  also	  present	  in	  E.	  sulcatus	  residing	  at	  the	  bottom	  of	  its	  altitudinal	  distribution,	  suggesting	  
that	  thermal	  stress	  is	  already	  occurring	  within	  this	  localised	  population	  in	  its	  natural	  environment.	  Taken	  
together,	  these	  results	  reveal	  that	  future	  increases	  in	  environmental	  temperature	  are	  not	  only	  likely	  to	  cause	  
oxidative	  stress	  in	  E.	  sulcatus	  but	  also	  would	  potentially	  lead	  to	  a	  restriction	  in	  the	  altitudinal	  distribution	  of	  
the	  species.	  
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Investigating the capacity of Size, and Wet and Blotted Wet Weights to act as 
analogs for Dry Weight of Cherax quadricarinatus 

 
James M. Furse, Shawtima McLoughlan and Clyde H. Wild 

Griffith School of Environment and the Environmental Futures Research Institute 
Gold Coast campus, Griffith University, Queensland 4222, Australia. 

 
 Ecological studies such as production in ecosystems, or analysis of biomass in 
a system typically utilise “Dry Weight”, and this may, or may not, be a useful measure 
in such studies. Studies on freshwater crayfish may also, quite appropriately, include 
various Dry Weight parameters (i.e., studies incorporating proximate analysis), while 
other ecological studies might require estimates of weight, or biomass, but not 
necessarily to the level of confidence provided by Dry Weight analysis. 
Freshwater crayfish are not ordinarily captured in a Dry Weight condition, and accurate 
Dry Weight analysis of large numbers of animals is extremely expensive, requires a 
high level of skill, time and specialised equipment; even then there is still plenty of 
scope for processing errors leading to variable results. 
 
In certain types of ecological studies (or applications) it would be most convenient to 
have uncomplicated and reliable analogs for Dry Weight, and these could be easily 
provided, with a high degree of confidence, by other readily available measures of size 
and/or weight. The objective of this study was to investigate the capacity of dripping 
Wet Weight (i.e. freshly captured) and blotted Wet Weight (post chilling euthanasia) of 
crayfish to predict Dry Weight of Cherax quadricarinatus collected from feral 
populations of the species in Southeast Queensland and north-eastern New South Wales. 
Two hundred and seventy-five C. quadricarinatus ranging from 4.7 mm 
Occipital-Carapace Length (OCL) to 70 mm OCL were collected from the field and the 
dripping Wet Weight, blotted Wet Weight and Dry Weights of a representative 
subsample were determined. 
 
We will present the results of our study and discuss the capacity of the size (OCL), Wet 
Weight and blotted Wet Weight of the crayfish to predict their Dry Weight. The utility 
of this method and applicability of these uncomplicated analogs for Dry Weight in 
field-based ecological studies of this species will be outlined. 

oral IAA20

70



Burrowing Crayfish as Ecosystem Engineers 

James A. Stoeckel1, Brian S. Helms2, Andrea Larsen1, Cova Arias1, and Aaron Roberts2 
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 Although crayfishes are well recognized as ecosystem engineers in surface waters, their 
functional role in terrestrial habitats has not been well studied, even though many species spend a large 
proportion of their lives underground.  In this talk we present the results of several ongoing studies 
quantifying the relationships between burrowing crayfish and their physical habitat.  Juvenile crayfish 
show strong soil preferences when initiating a burrow, however chimney cues from adult conspecifics can 
override these preferences.  Once underground, adult and juvenile crayfish actively choose and 
translocate seams of preferred sediment types.  This selective -mining activity results in transport of 
subsurface sediments to the surface that may differ significantly from ambient surface composition.  
Burrowing crayfish colonies thus have the potential to strongly impact soil composition over time, 
particularly in habitats where subsurface sediments are not uniform.  Physical alteration of soils via 
burrowing activity has the potential to affect redox reactions, microbial communities, and bioavailability 
of previously sequestered pollutants such as mercury.  Although burrows allow for penetration of oxygen 
deep below the surface, we found little evidence for oxygenation of soils beyond the burrow walls.  
Similarly we found little evidence that burrowing activity affects species richness or diversity of the soil 
microbial community.  However, burrowing crayfish do create a physical habitat that is utilized by a 
diverse assemblage of aquatic invertebrates.   Thus the potential of crayfish as terrestrial ecosystem 
engineers appears to be strongest in terms of modification of soil composition and creation of aquatic 
habitat patches.     
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LIFE+ CrayMate: information and communication distribution assists noble 
crayfish conservation in Finland 

 
Japo Jussila1), Harri Kokko1), Jenny Makkonen1) 

 
1) Department of Biology, University of Eastern Finland, P.O.Box 1627, 70211 Kuopio, 

Suomi-Finland 
 

We have initiated, with LIFE+ funding, a three year project CrayMate to 
distribute information regarding the conservation importance of the native noble 
crayfish in Finland. The main threats of the noble crayfish include alien signal crayfish 
and its virulent disease, the crayfish plague. This threat is multiplyed by the fact that 
there is a combination of misinformation regarding the role of the signal crayfish in 
aquatic ecosystem health and ignorance of the common people in regard to crayfisheries. 
In addition, we have a strong tradition in catching and consuming crayfish, resulting in 
illegal stockings of the signal crayfish. These three factors greatly assist in the spread of 
the alien crayfish and their diseases. The LIFE+ CrayMate aims for distribution of 
simple and factbased information with an approach, that combines the traditional factual 
information to lighter information campaing, thus rising the common persons interest in 
the crayfisheries. In addition to the conventual websites and brochures, we have 
employed facebook, TV, radio, summer festivals, short movies and other means to 
approach persons who do not normally concern themselves with aquatic environment 
biodiversity and such greening matters. The connecting factor is the CrayMate logo, 
which will be displayed in the visual part of the campaing. As an example, we will 
show a short movie, the first episode in a four part short movie series, which shows the 
reaction of a crayfish trapper, when the lucrative crayfish stock has been lost and crucial 
part of rural income disappeared. 
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Abstract 
 

We present a thorough redescription of the endangered freshwater crayfish 
Euastacus diversus Riek, based on morphological and genetic analyses of newly 
collected material from eastern Victoria, Australia. The species displays a remarkably 
diverse morphology, particularly regarding the two key features previously used in its 
diagnosis: spination of the antennal squame and thorax. Genetic variation is also evident 
between populations, although this does not correlate with morphological variation. The 
distribution of the species has been expanded from a single, uncertain site, to now 
include nearly 20 sites in the Brodribb, Bonang, Roger and Yalmy Rivers, which 
collectively form an eastern tributary catchment to the Snowy River. To accommodate 
the revised taxonomy of this species, and to facilitate conservation and management 
efforts, we provide a key to this and similar species in Victoria. 
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Distribution and Biology of the Powerful Crayfish, Euastacus valentulus Riek 1951, 
in New South Wales, Australia 
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 The distribution and biology of the Powerful Crayfish, Euastacus valentulus, 
was examined through long-term monitoring at Iron Pot Creek in New South Wales, 
and comprehensive regional crayfish surveys at 245 sites. The species was recorded 
from 35 sites in the Clarence, Richmond, Tweed and Brunswick River catchments, 
more than doubling the number of previous sites of record in the State, but not 
expanding its known distribution. The species was recorded in a wide range of habitats, 
and from high to low altitudes (10-530m above sea level). Recapture data were limited, 
but indicated a mean percent moult increment of 7.9%, and an absolute growth rate of 
0.7mm per month. A maximum size of 110mm OCL was recorded, with the onset of 
female maturity occurring at around 69mm OCL. However, animals in the western part 
of the species’ range (including the Iron Pot Creek site) were distinctly smaller, 
maturing at 40–45mm OCL and attaining a maximum size of 65mm OCL (i.e., they 
were ~60% of the size of eastern animals). The species was reproductively active in 
winter to spring; females at Iron Pot Creek carried fewer eggs (120–400) than eastern 
females (180–1,000+), and were collected over a longer period (June–November, cf. 
July–September). Eggs (~2.7mm x 3.4mm) were purple-black during development, and 
took approximately 7 weeks to hatch, with a further 4 weeks until juveniles became 
independent of the mother. A GIS analysis of confirmed sites of record for this species 
produced an Extent of Occurrence of 5,700km2. However, the biological differences 
recorded within this species’ range coincide with an obvious distribution gap along the 
central Richmond River valley, suggesting the possibility of cryptic speciation and/or 
fragmentation of the species across its range. 
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The causative agent of crayfish plague, Aphanomyces astaci, originates from North 

America. Regardless of that, the isolation and characterization of strains have mainly been 

conducted in Europe, where the disease causes dramatic collapses in the native crayfish 

populations. In this study, live specimens (n=30) of the signal crayfish (Pacifastacus 

leniusculus) from Lake Tahoe were imported to Finland, with the aim to conduct fresh 

isolations of A. astaci for research purposes. After arrival to Kuopio, the signal crayfish 

individuals were kept in separate tanks at + 10 °C containing sterilized lake water. The signal 

crayfish were monitored daily and the individuals, which died during the six months holding in 

laboratory conditions, were immediately mounted on peptone-glucose agar containing 

antibiotics. In addition to the numerous A. astaci isolates, also two previously undescribed 

Aphanomyces sp. were isolated from these crayfish. Based on the ITS- and chitinase sequence 

analysis, the obtained A. astaci isolates were 100 % identical with the isolates of A. astaci 

PsI-genotype found in Europe. The Aphanomyces sp. isolates (n=5) from the first signal crayfish 

individual showed closest similarity to the Aphanomyces sp. APH1, previously described as a 

Daphnian parasite in Europe. Another Aphanomyces sp., isolated from different signal crayfish 

individual, showed the highest similarity against Aphanomyces sp. NJM0708, being closest 

related to A. frigidophilus. In this presentation, we will describe these new isolates and discuss 

their relevance as signal crayfish parasites.  
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Parasitic or not? Symbiotic branchiobdellids (Annelida: Clitellata) on invasive signal 
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Abstract: 
 
Biological invasions provide an important pathway for the spread of parasites, 
potentially facilitating parasite recruitment to novel hosts. Here, we document the first 
record of two non-native ecto-symbiotic branchiobdellid worms, Xironogiton 
victoriensis and Cambarus sp., from invasive signal crayfish (Pacifastacus leniusculus) 
in Wales. In the invaded river, the branchiobdellids were abundant (76% and 70% 
prevalence with 39.5 and 2.8 mean intensity for X. victoriensis and Cambarus sp. 
respectively), with a positive correlation for both species between crayfish size and 
infection intensity. Co-infections were common, however the branchiodellids exhibited 
microhabitat segregation on the host with X. victoriensis being found mainly on the 
chelae and the Cambarus sp. on the carapace. Previous data suggests that the 
relationship between crayfish and branchiobdellids is dependent upon worm species, 
and can vary from mutualism to parasitism. Our laboratory experiments revealed that 
although X. victoriensis infection did not significantly affect crayfish growth rate, 
infected animals were significantly less aggressive, and so competitively subordinate, to 
uninfected individuals. Through reducing their competitive ability, we conclude that X. 
victoriensis is parasitic on signal crayfish. Supressed aggressively of signal crayfish is 
predicted to decrease their impacts on other aquatic organisms, therefore, X. victoriensis 
has the potential to serve as a bio-control agent for these invaders.   
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Freshwater crayfish (Paranephrops zealandicus) aquaculture in New Zealand: a 
new approach to farming within existing productive land. 
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The New Zealand freshwater crayfish industry is in its infancy.  It has not developed as 
predicted despite using farming methods commonly used in other countries.  Factors 
contributing to this include slow crayfish growth rates, a lack of best practice guidelines, 
low juvenile crayfish survival and low numbers of farmers.  An alternative approach to 
crayfish farming in New Zealand, within existing productive land, is presented.  This 
approach utilises population structure manipulation and sustainable harvest practices, 
along with terrestrial vegetation and aquatic macrophytes to increase both food and 
refuge availability.    
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 Invasion of ecosystems by non-native species is a key threat to global 
biodiversity. The likelihood that an introduced species will become established and 
subsequently invasive depends partially on interactions with pre-established non-native 
species. Non-native species that overlap in both their geographic range and their trophic 
niche are predicted to detrimentally affect one another through competitive interference 
and exploitation. Here we investigate interactions between two such non-native species 
co-existing in the UK; the signal crayfish (Pacifastacus leniusculus) and the more 
recently established virile crayfish (Orconectes virilis). Both signal and virile crayfish 
increased in density and expanded their distribution by ca. 9 km along the River Lee 
from 2006 to 2011. Over the same period an area of sympatry developed extending up 
to 15 km. As this is a region of intense angling activity, however, it is likely that 
anthropogenic movements of animals at least in part, confound the observed changes in 
crayfish species distributions. In laboratory experiments, virile crayfish were more 
aggressive than signal crayfish and out-competed them for shelter. This may result in 
the competitive exclusion of signal crayfish in areas where the two species co-exist. The 
displacement of signal crayfish by a more aggressive, fecund counterpart could 
intensify the threat of invasive species on resident biota in this river. Overall, our study 
shows the importance of considering inter-specific interactions between invasive 
species. In view of the potential competitive advantage of virile crayfish over signal 
crayfish and the current limited distribution of the former in the UK, we recommend an 
intensive trapping programme to prevent their spread to other rivers.   
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Within the parastacids, there are five currently recognised Australian genera 

that form a phylogenetic and morphological group identified as the burrowing clade; 
Tenuibranchiurus, Gramastacus, Geocharax, Engaeus, and Engaewa.  The distribution 
of this clade is unusual, with Gramastacus, Geocharax, and Engaeus distributed along 
the south-eastern coast of mainland Australia and Tasmania, Engaewa found in the 
extreme south-west corner of Australia, and Tenuibranchiurus and a single species of 
Gramastacus on the central-eastern coast of Australia.  The highly disjunct distribution 
of these taxa raises questions regarding the evolutionary and biogeographic history of 
the clade, including their ancestral distribution, timing of divergence, and the 
environmental conditions of the palaeo-landscape that have influenced their present 
distributions. 
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Fecundity and female size– Bigger is not always better. 
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Sandström, and Marika Stenberg 

 
Swedish University of Agricultural Sciences, Department of Aquatic Resources, 

Institute of Freshwater Research, 178 93 Drottningholm, Sweden 
 
 
 In invertebrates it is generally found that larger females have a higher 
reproductive output. This is also the case for freshwater crayfish, where positive 
relationships between female size and number of eggs have been found for several 
species. Large females should be more important for population growth rate compared 
to small females, by producing more offspring. We investigated this in a signal crayfish 
(Pacifastacus leniusculus) population in Lake Erken in eastern Sweden. Females were 
collected in autumn prior to mating and ovarian egg number was counted. In late spring 
females were again collected and pleopdal egg number was counted. As expected, and 
found earlier, there was a positive relationship between ovarian egg count and female 
size in autumn. In contrast to expectations there was however no relationship between 
female size and pleopodal egg number next spring just prior to hatching. The largest 
signal crayfish females did thus not contribute more to the next generation under these 
conditions.   
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Aphanomyces astaci presence in Far East Asia may pose a threat to the endemic and 
endangered crayfish from the genus Cambaroides 

 
Agata Mrugała 1), Tadashi Kawai 2), Eva Kozubíková-Balcarová 1), Adam Petrusek 1) 

  
1) Department of Ecology, Faculty of Science, Charles University in Prague, Viničná 7, 
Prague 2 CZ-12844, Czech Republic; agata_mrugala@wp.pl, evikkk@post.cz, 
petrusek@cesnet.cz 
2) Wakkanai Fisheries Institute, 4-5-15 Suehiro, Wakkanai, 097-0001 Hokkaido, Japan; 
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Spread of the crayfish plague pathogen Aphanomyces astaci by North American 

crayfish species is considered one of the main reasons for substantial declines and local 

extinctions of native European crayfish populations. Owing to anthropogenic introductions, 

several American crayfish species got established throughout the world, and thus pose a 

potential threat to indigenous crayfish populations susceptible to crayfish plague. In Far 

East Asia, two such widespread alien species, Procambarus clarkii and Pacifastacus 

leniusculus, were introduced for aquaculture purposes in the late 1920s and since then 

successfully expanded their ranges. Shelter competition and aggressive interactions with 

alien crayfish have been primarily considered responsible for drastic declines of 

populations of the Asian endemic crayfish from the genus Cambaroides observed in the last 

few decades. However, the presence of the crayfish plague pathogen, to which 

Cambaroides is susceptible, may be expected, and could contribute to these declines. Only 

recently, A. astaci has been reported from Taiwan, and to our knowledge no study focusing 

on its presence elsewhere in East Asia has been conducted. To fill this gap, we screened 54 

P. clarkii and 47 P. leniusculus individuals from five different Far East Asian locations 

using molecular methods recommended by the World Organization for Animal Health. A. 

astaci DNA was detected in all studied populations, altogether in 61% and 21% of 

examined individuals of P. clarkii and P. leniusculus. Our results provide the first evidence 

of A. astaci presence in Far East Asia and highlight the threat of pathogen transmission to 

Cambaroides populations, especially in locations shared by both native and invasive 

crayfish.  
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 Morphological evidences for the spermatozoon capacitation in the 
narrow-clawed crayfish Astacus leptodactylus 

 
Hamid Niksirat , Antonín Kouba, and Pavel Kozák 
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of Waters, South Bohemian Research Center of Aquaculture and Biodiversity of 
Hydrocenoses, Research Institute of Fish Culture and Hydrobiology, Zátiší 728/II 389 

25 Vodňany, Czech Republic 
 
 

 The spermatozoon capacitation refers to the post-mating time interval that 
spermatozoa spend in the genital tract of female, and is required to render them 
competent to fertilize an oocyte. The spermatozoon capacitation has been studied in 
mammals and some decapod crustaceans, but not crayfish. Morphology of the crayfish 
spermatozoon and spermatophore wall during three stages of final maturation were 
studied. The crayfish spermatophore consists of a sperm mass in the center enveloped 
by a three layered spermatophore wall. After mating, the thickness of the outer layer of 
the spermatophore is increased. The matrix in the middle layer of the spermatophore 
becomes reticulated, and granules inside this layer release their contents. Fibers in the 
inner layer degrade to small particles. The spermatozoon capsule swells and space 
between the capsule and the spermatozoon appears. The area of the plasma membrane is 
increased by wrinkling of the surface and alteration from a single to a multilayered 
structure at the anterior part of the acrosome. The density of the subacrosome zone 
increases in the vicinity of the main body of the acrosome. With the onset of 
fertilization, the layers of the spermatophore are dissolved by female glair glands 
secretions. The capsule, plasma membrane, and membranous lamellae are eliminated, 
and bundles of filaments are released. The subacrosome zone loses electron density and 
retracts. The electron-dense material of the innermost layer of the acrosome is 
discharged and, together with filaments, forms a filament/droplet structure at the 
anterior part of the spermatozoon. The most important change is observed in the 
subacrosome zone, which may play a key role in the fertilization. Also, morphological 
changes of the spermatozoon after release from the capsule, especially formation of the 
filament/droplet structure, may contribute to the mechanism of egg-spermatozoon 
binding in the crayfish, representative of animals with non-motile spermatozoa. 
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Genetic diversity of a burrowing crayfish; 
a tool to identify climate refugia in ancient landscapes. 

 
Quinton Burnham1), Annette Koenders1), and Pierre Horwitz1) 

 
1) School of Natural Sciences, Edith Cowan University, Joondalup, WA, Australia. 

quinton.burnham@gmail.com 
 
 The forces that have shaped the biota of much of the Southern Hemisphere 
differ markedly to those in the Northern Hemisphere. A general lack of glaciation and 
the prominence of rainfall being the significant driver of species distributions in the 
Southern Hemisphere contrasts with much of the Northern Hemisphere, where 
temperature and the direct impact of glaciation have shaped gene pools and distributions. 
In order to understand the processes that occur in the Southern Hemisphere, DNA 
sequence data from the burrowing freshwater crayfish genus Engaewa was analysed in 
relation to landscape characteristics to identify areas that have acted as refugia during 
periods of generally inhospitable climates in south-western Australia. The unique 
genetic structure of these crayfish has given insights into landscape evolution in this 
region and a comparative study of the identified refugia across a range of taxa that are 
adapted to mesic habitats has provided a vital step in developing a more thorough 
understanding of the history of one of the world’s biodiversity hotspots. 
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Cage experiments as a tool for detecting the presence of crayfish plague 
 Aphanomyces astaci 

 
Satu Viljamaa-Dirks, Sirpa Heinikainen, Sinikka Pelkonen 

 
Finnish Food Safety Authority Evira, OIE reference laboratory for crayfish plague, 

PO Box 92 70701 Kuopio, Finland 
 

Crayfish plague, caused by the oomycete Aphanomyces astaci, has been 
the most serious threat to the highly susceptible European crayfish species for over 150 
years. The infection seemed to wipe out the existing populations. Earlier laboratory 
trials supported the hypothesis of a total mortality of the affected animals, and only 
recently both experimental and clinical evidence has shown that in some cases the 
infection can co-exist even with the highly susceptible species. In the presence of latent 
carriers, restocking programs are no more feasible. The same concerns the presence of 
nonindigenous crayfish species of North-American origin. These are already widely 
spread in Europe, most of the populations resulting from unauthorized stockings, and 
thus unknown for the authorities or even the local shareholders. When planning a 
restocking program of the native crayfish species, it is thus vital to assure the suitability 
of the water body as being free from the crayfish plague infection. The classic approach 
has been a cage experiment that lasts a few weeks to a few months. As the diagnostic 
tools for detecting the crayfish plague infection have improved, it has become possible 
to detect even a latent infection of the caged individuals, adding to the power of the 
experiments. A cage experiment program carried out in 2011-2013 targeted two river 
systems in western Finland, earlier known about their excellent crayfishing 
opportunities. Each year 12 to 20 cages were placed in different parts of the main rivers 
or tributaries and followed for at least four months. Four cages were placed in each 
locality under study and each cage housed 15 noble crayfish Astacus astacus. Dead 
crayfish found in the cages during the experiment as well as remaining individuals at 
the end of the caging period were subjected to laboratory examination and targeted real 
time PCR analysis. During the first year all samples remained negative, but during the 
last year acute crayfish plague of the signal crayfish genotype Ps1 was detected in both 
rivers. The results of the cage experiments will be presented and discussed.   
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The distribution and population characteristics of Cherax 
quadricarinatus (von Martens), in southeast Queensland and 

northeastern New South Wales, Australia. 
 

Shawtima McLoughlan, Clyde H. Wild and James M. Furse 

Griffith School of Environment and the Environmental Futures Research Institute 
Gold Coast campus, Griffith University, Queensland 4222, Australia. 

 
The native Australian freshwater crayfish species, Cherax quadricarinatus 

(Red claw) was identified has been adopted for aquaculture due to its simple lifecycle, 
fast growth rates and high tail-meat ratio. Cherax quadricarinatus is a species natively 
distributed in far north Queensland and the Northern Territory, Australia and parts of 
southern New Guinea. Due to aquaculture it has been translocated to other parts of the 
country. Further, it is believed recreational fishers have illegally translocated the species 
to various water bodies such as regional, municipal, and private water storage reservoirs, 
and weirs. Large feral populations of C. quadricarinatus have reportedly become 
established at, and/or near, these sites. Due to its competitive life history traits the 
species has been previously identified as an ecologically aggressive threat to other 
native freshwater biota, including other species of freshwater crayfish, fish, and 
amphibians. Despite this level of concern, the non-native and contemporary distribution 
of C. quadricarinatus in southeast Queensland and northeastern New South Wales is 
currently unknown. 

The objectives of this study were to: (1) determine the contemporary distribution of 
C. quadricarinatus, in central-eastern Australia, using a standardised trapping protocol, 
and (2) investigate the population structures of the feral populations that were 
discovered. 

Trapping surveys were conducted at 33 sites in 30 water bodies throughout southeast 
and central Queensland and northeastern New South Wales, comprising a total effort of 
6035 trap hours. We will report the contemporary distribution of C. quadricarinatus in 
central-eastern Australia, and discuss the characteristics of the various populations that 
were discovered. Other information on the spread of C. quadricarinatus, and apparent 
maintenance of large, self-sustaining, feral populations, will also be discussed. 
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Distribution of acceptable hosts by ectosymbiotic branchiobdellidans (Annelida: Clitellata) 
 

Stuart R. Gelder, Professsor Emeritus 
 

Univeristy of Maine at Presque Isle, Maine, USA 
 

Branchiobdellidan annelids or “crayfish worms” are freshwater obligate ectosymbionts. 
They are obligate to their crustacean hosts because the embryo will not develop and hatch unless 
a cocoon is deposited a live host. However, cocoons on viable crayfish egg cases have been 
observed to complete their development. Given this requirement, branchiobdellidans are found 
primarily on Holarctic astacoid crayfish. Where southern range extensions have occurred in 
North American and East Asia, branchiobdellidans are found on freshwater crabs, shrimps, and 
isopods. The ectosymbionts have shown also they can successfully adopt some exotic 
crustaceans, which so far have remained within the Holarctic. 
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Effect of commercial and vegetable diets on growth performance, survival rate and 
cheliped loss in noble crayfish (Astacus astacus L.) under intensive culture conditions. 

 
Thomas Abeel1), Jurgen Adriaen1), Ella Roelant1), Wouter Meeus1) and Stef Aerts1) 

 
1) HUB-KAHO, Hospitaalstraat 23, 9100 Sint-Niklaas, Belgium 

 
 To date, there is no significant crayfish production in Belgium. However, 
marketing studies show a great potential for noble crayfish consumption. Recently 
several farmers and entrepreneurs started to show an interest in crayfish culture, as an 
addition to their core activity.  
Since no specific commercial feeds are available for noble crayfish, it’s important to 
find a readily available diet, suiting the crayfishes’ nutritional demands. Therefore, 
seven feeds were tested on two-summer-old noble crayfish in an indoor recirculating 
system: three commercial diets (pellets for shrimp, marine fish and carp), and four 
vegetable diets (alfalfa, potatoes, a soy/rapeseed mixture and beets). The effect of these 
different feeds on growth, survival rate and cheliped loss was evaluated. 
Of all treatments, the carp feed resulted in the highest specific growth rate (SGR) 
(0,45±0,04%.day-1, p=0,005) and the lowest loss of chelipeds (6,93±8,07%, p=0,028). 
Poorest SGR was observed in crayfish fed beets: 0,01±0,05%.day-1. The effect of feed 
on survival rate, appeared to be gender dependent (p=0,038). Males showed best 
survival rates when fed marine fish feed (100±0,00%) and carp feed (93,33±5,77%), 
while females showed highest survival rates when fed carp feed (100±0,00%) and 
shrimp feed (96,67±5,77%). When data of males and females are combined, the highest 
survival rates were obtained using carp feed (96,67±2,89%) and marine fish feed 
(96,67±5,77%) (p=0,006). Worst survival rates were observed in crayfish fed alfalfa 
(80,00±10,00%), potatoes (80,00±5,00%) and beets (80,00±10,00%). 
Most satisfying results for both growth, survival and loss of chelipeds were obtained 
with the carp feed. This result is especially interesting for farmers, as carp feed was the 
cheapest feed of all commercial diets tested. Although performance was significantly 
lower for vegetable feeds, these feeds could be an interesting addition to commercial 
pellets in order to lower feeding costs. An optimal commercial/vegetable feed ratio will 
be determined in a future experiment. 
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Characterization of Aphanomyces astaci in white-clawed crayfish Austropotamobius 
pallipes from Northern Italy: considerations regarding a crayfish plague outbreak 
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Amedeo Manfrin1) and Javier Diéguez-Uribeondo2) 
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Symbiose », Université de Poitiers, Poitiers, France 

 
The oomycete Aphanomyces astaci has been historically related to massive mortalities in 
indigenous crayfish species (ICS) in Europe since the first report in the mid XIX century. 
In the last few years, highly sensitive molecular techniques have provided new insights 
on the presence of this pathogen in thriving populations of the genus Astacus and 
Austropotamobius. These suggest the possibility of ICS temporarily harbouring a latent 
infection by A. astaci. In this study, we have investigated an outbreak of crayfish plague 
in a crayfish facility, where a white-clawed crayfish, A. pallipes, broodstock was 
maintained for reproduction and restocking purposes. The broodstock consisted of 514 
adult crayfish that were sampled from 6 robust populations in Friuli Venezia Giulia 
(North-eastern Italy), where non-indigenous crayfish species (NICS) are not present. 
These specimens were progressively introduced into the facility from autumn 2012 to 
October 2013, and kept in tanks supplied with well water (11-13°C). In December 2013, 
an increasing mortality was observed. This increased steeply in mid February but did not 
cause a complete loss of the stocks. Additional mortalities were recorded until June, when 
cumulative mortality reached more than 80%. Moribund specimens showed aseptate 
hyphae, characteristic of oomycetes, growing within the soft abdominal cuticle and 
frequently surrounded by melanin. In the cuticle of the proximal joints of the pereiopods, 
hyphae forming zoosporangia (i.e., spore balls and discharged zoospores) referable to the 
genus Aphanomyces, were observed. Bacteriological analysis of the haemolymph of 
moribund specimens, sampled at the beginning of the outbreak and after one and two 
months, revealed also the presence of bacteria of the genus Aeromonas. In order to assess 
the presence of the pathogen A. astaci and the infection levels, 70 symptomatic and dead 
crayfish were analysed at different times during the outbreak. For identification of the 
pathogen a conventional PCR end-point assay based on rDNA ITS using species-specific 
primers was applied followed by confirmative sequencing. Infection levels were assessed 
by applying a rDNA ITS A. astaci specific-primers for real-time PCR. Moreover, the 
pathogen was isolated in RGY media from affected cuticles. Identification of the A. 
astaci genotype of the isolates through Random Amplification of Polymorphic DNA 
(RAPD-PCR) was conducted and showed a pattern referable to the Group A (As). These 
results were confirmed by genotyping from 9 microsatellites, matching with the allelic 
patterns of SSR of the genotype A. The results show that the susceptible crayfish A. 
pallipes can maintain infections by strains of the genotype A of A. astaci at least 
temporarily.  Introduction of these populations into the crayfish facility appears to be the 
most probable route of entry of the pathogen. Maintaining these crayfish under high 
density conditions in an artificial setup might have dramatically increased the zoospore 
concentration resulting in disease development and clinical display. An epidemiological 
study of natural populations in the Friuli region could allow determination of the origin of 
this outbreak and to map the distribution of chronic infected populations.  
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Conserving Burrowing Crayfishes Using Interdisciplinary Approaches  
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 Crayfishes are among the most imperiled taxonomic group in North America. 
While there are several factors placing species at risk, their narrow distribution is 
common to many of the most imperiled. One crayfish group that is poorly known and 
particularly imperiled is the primary burrowers. Burrowing crayfish live in habitats that 
are difficult to find, challenging to sample, and often isolated from other populations. In 
order to understand factors threatening burrowing crayfishes, we initiated a series of 
collaborative interdisciplinary studies of the Piedmont Blue burrower (Cambarus 
[Depressicambarus] harti). This highly secretive crayfish burrows in forested freshwater 
seeps. Previously it was known from fewer than 10 locations in Meriwether County, 
Georgia (USA). This research has advanced an integrated approach combining outreach 
to landowners, field surveys, GIS modeling, hydrologic monitoring, citizen science, and 
laboratory experiments.  Results from these efforts suggest C. harti are dispersed more 
widely than originally known, exist in isolated habitats often with fewer than 100 
individuals (estimated based on chimney density), have few offspring (<20), grow 
slowly, tolerate hypoxic conditions in burrow water, occasionally co-occur with 
conspecifics (e.g., offspring) in the same burrow, alter their burrow architecture based 
on water level, and must accommodate rapid fluctuations in groundwater level. Taken 
together these findings suggest that C. harti has adapted its behavior and life-history to 
overcome the challenges associated with a subterranean existence. The preservation of 
C. harti remains uncertain given its low reproductive capacity, slow growth, small 
populations, and isolated habitats. Effective conservation of other imperiled crayfishes 
could benefit from the use of a similar collaborative, inter-disciplinary approach that 
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Differences among biotic and abiotic factors may inhibit dispersal of rare 
Orconectes crayfishes in Central Louisiana streams 
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  2) U. S. Forest Service, Southern Research Station, Oxford, Mississippi, 38655    m 
 
 Abstract:  Distributional information on wild crayfishes is sparse, which is 
surprising given the ecological, cultural, and economic values associated with this 
invertebrate group.  Many Orconectes (Faxonius) species found in the south central 
U.S. are endemic and severely range-restricted with limited opportunities for 
distributional overlap between river drainages.  More importantly, the lack of 
understanding of species-habitat associations among rare Orconectes spp has 
contributed to their risk of extirpation through unintended habitat changes related to 
shifts in land use and agricultural development.  We previously modeled the 
distributions of three rare, endemic Orconectes spp (O. hathawayi blacki, O. h. 
hathawayi, and O. maletae) from 50 sites in central Louisiana. Canonical correlation 
analysis (CCA) revealed abundances of all three species were primarily associated with 
pH, wood density, depth, and fish community diversity gradients.  Moreover, 
distributional associations between the three focal species and more cosmopolitan 
crayfishes from these systems changed with different environmental gradients.  
However, these results do not explain the observed segregation of focal species, 
considering they are found in close spatial proximity in neighboring drainages.  
Additional analysis with a generalized linear mixed model (GLMM) focusing on spatial, 
between-drainage differences for each gradient identified in CCA indicated that pH, 
wood density, and stream depth did not vary significantly between drainages.  
However fish community diversity did vary across drainages and was identified as a 
significant effect in the model predicting relative abundances of crayfishes.  Based on 
the results from the CCA and GLMM, it appears that fish community composition may 
be an important biotic factor that limits dispersal of rare crayfishes into other drainages.  
Overall, the relative abundances of crayfishes in these drainages appear to be strongly 
influenced by predator-prey interactions with invertivorous fishes and differences in 
behavioral dominance among interacting crayfishes. 
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Habitat use and life history of secondary burrower, Procambarus sp. cf. viaeviridis, in 
Mississippi, USA 

Zanethia Choice 
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The Lower Mississippi Alluvial Valley (LMAV) region of Mississippi, USA, is a species-
rich region of North America. Nonetheless, the crayfish community of the LMAV has not 
been extensively sampled.  We studied a population of a secondary burrowing crayfish that 
is similar to Procambarus viaeviridis, but that may constitute a new species.  Virtually no 
ecological or life history information is published for P. viaeviridis.  We examined the 
annual life cycle, habitat use, and morphological characteristics of the population.  
Seasonally flooded pools were sampled monthly with baited minnow traps and collapsible 
habitat traps from January to May 2012 and November 2013 to May 2014 in the Dahomey 
National Wildlife Refuge (Boyle, Mississippi).  For all species combined, significantly 
more large (≥17mm postorbital carapace length [POCL]) crayfish were caught in minnow 
traps than habitat traps. There was no significant difference in the number of small (≤ 
17mm POCL) crayfish caught in the two types of traps. Catch per unit effort of P. sp. cf. 
viaeviridis was significantly greater at forested sites with leaf litter than any other habitat. 
Procambarus sp. c.f. viaeviridis were significantly larger at sites with fewer crayfish (< 100 
crayfish sampled).  Form I males were caught during every sampling month but were most 
abundant from March to May. Minimum postorbital carapace length at sexual maturity 
(smallest form 1 males) was 15.8 mm.  Chela widths were sexually dimorphic, with 
females having a significantly smaller chela widths than males, and form II males having a 
significantly smaller chela widths than form I males.  Compared to all other collections, 
rostrum length of Dahomey specimens are significantly longer. Compared to the described 
species, form 1 male gonopods of P. sp. cf. viaeviridis are missing the mesial process, and 
the shape and size of two other processes differ substantially. 	  

	  

oral IAA20

91



Species protection measures on threatened Austropotamobius pallipes, A. torrentium and 

Astacus astacus in the Austrian and Italian Tyrol 

Leopold Füreder, Martin Weinländer, Benedikt Zeindl, Katharina Zeh, Gabriela Testor 

River Ecology and Conservation, Institute of Ecology, University of Innsbruck, Technikerstr. 

25, A-6020 Innsbruck, Austria 

The autochthonous crayfish of the Alpine countries Austropotamobius pallipes, A. torrentium, 
and Astacus astacus, have been exposed to various threats and their populations still are 
strongly decreasing – most of it has been portrayed as a consequence of human activities. In 
ongoing species protection programs carried out in the Austrian and Italian Tyrol, we have 
been undertaking measures to enhance the situation of all three indigenous species. This study 
aimed at documenting activities for the support of the three autochthonous and endangered 
crayfish species. As these measures are being applied on three different species and in two 
states with different legislation, we elaborated specific management plans for crayfish 
conservation. All had in common a comprehensive survey of the species’ distribution in the 
regions, their populations’ phenotypical and genotypical characterisation, their habitat 
conditions and future potential. Based on these data, species and country specific conservation 
measure where defined and carried out. Now, after several years of the implementation of 
these programmes we evaluated them and record on their success and deficits. 
 
 
Keywords: crayfish, aquatic conservation, management, environmental protection, fecundity 
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The evolution of parasitism in the Oomycetes: the Aphanomyces 

astaci case 
 
Javier Diéguez-Uribeondo and José V. Sandoval-Sierra (Departamento de Micologia, 

Real Jardin Botanico CSIC, Spain) 
 

The pathogen responsible for the crayfish plague, Aphanomyces astaci, belongs to the Oomycetes. These 
organisms seemed to have evolved from simple marine parasites, and currently their parasitic species are known to 
parasitize a wide range of host, from microbes and plants to invertebrates and vertebrates. Ancient oomycetes evolved 
into two main lineages. One of them, the “saprolegnian” lineage (which comprises the genus Aphanomyces) seemed to 
have conquered freshwater environments by infecting aquatic animals. There is a different degree of host preference in 
this lineage. Some genera, such as Achlya, Leptolegnia or Saprolegnia, posse a wide range of host and have clear 
saprotrophic abilities, while other genera such as Aphanomyces exhibit a high degree of host specialization. In the 
evolution of Aphanomyces, several physiological properties appear to have been selected to support either saprotrophic 
or parasitic modes of life. Thus, sexual reproduction seems to be critical in plant parasites, while in animal pathogens, 
however, asexual reproduction could be advantageous for exploiting specialization in animal parasitism. As a result, 
animal parasitic species such as A. astaci or A. invadans appears to be clonally spread. Other physiological properties, 
such as the ability to produce new generations of secondary zoospores, RZE, appear to be an advantageous property for 
both plant and animal parasitic modes of life. Here, we present a short review of the host preference for parasitic species 
of the Saprolegniales focusing on the particular case of the crayfish plague pathogen, A. astaci.   
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Spermatozoon ultrastructure in big water crayfish Cambarus robustus and Florida 
crayfish Procambarus alleni with focus on presence of acrosomal spike 
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 The spermatozoon ultrastructure belongs to basic the knowledge on animal 
reproduction biology among taxa. Although freshwater crayfish are a large and highly 
diverse animal group, studies reporting detail spermatozoon ultrastructure are 
surprisingly scarce (four to five species described for in each family). A prominent 
single projection named acrosomal spike (also known as horn-like process or anterior 
acrosomal process) was described in all cambarids investigated (Cambaroides japonicus, 
Cambarus sp., Procambarus clarkii, and P. leonensis), but was not seen in O. limosus. 
With the aim to discover whether this structure is common in other species of this 
family, we focused on genera, where it has been observed previously, describing the 
spermatozoon ultrastructure in Cambarus robustus and Procambarus alleni. In both 
species, the acrosome complex and nucleus are located at the anterior and posterior of 
the spermatozoon, respectively. Acrosome complex is divided into two main parts: the 
main body that is a dense cup-shaped structure, and the subacrosomal zone occupying 
the central part of this complex. Radial arms which wrap around the body of the 
spermatozoon are visible on its sides in the sagittal view. Each radial arm is comprised 
of a parallel bundle of microtubules arranged along the long axis within a sheath. All 
parts of the spermatozoon are tightly enclosed within an extracellular capsule. In P. 
alleni, the nucleus is substantially decondensed. The posterior part of subacrosomal 
zone is filled with electron dense material, and in the most anterior region a larger area 
of lower density is filled with granules and filaments. Acrosomal spike is present at the 
anterior of the acrosome and connects to it via an electron lucent platform appearing as 
a thin white area at its base. In contrast, the acrosome of C. robustus is substantially 
depressed and the subacrosomal zone contains homogenous material with lower 
electron density only in margins of this cavity. Instead of the acrosomal spike, a few 
short protrusions are present at the anterior of the acrosome. In order to further 
understand the spermatozoon ultrastructure diversity in the cambarids, more species, 
particularly those in previously undescribed genera, should be investigated. 
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Infectivity pattern of white spot syndrome virus (WSSV) in the Louisiana red 
swamp crayfish Procambarus clarkii 

 
Barcley T. Pace1), Christopher C. Green1), and John P. Hawke2). 

 
1) Aquaculture Research Station, Louisiana State University, Baton Rouge, LA. 

2) Louisiana Aquatic Diagnostic Laboratory, School of Veterinary Medicine, 
Louisiana State University, Baton Rouge, LA. 

 
The red swamp crayfish, Procambarus clarkii, is indigenous to the south-central 
United States and northeastern Mexico. It is an economically and ecologically 
important species responsible for nearly one third of all commercial aquaculture 
profits in Louisiana. White spot syndrome virus (WSSV) is a highly pathogenic virus 
capable of infecting more than 90 different host species and is responsible for mass 
mortalities in aquaculture operations worldwide. It was identified in the early 1990s in 
Asia and first appeared as a threat to wild and cultured P. clarkii populations in 
Louisiana in 2007. This study aims to better understand the infectivity of WSSV in 
Louisiana P. clarkii by determining the viral load and resulting cumulative mortality 
curve of infection. DNA extracted from gill tissue will be analyzed using real time 
PCR to ensure P. clarkii study populations are WSSV-free before the start of trials. 
Viable viral particles will be isolated from naturally infected P. clarkii gill tissue and 
quantified using a novel digital PCR approach in the biosecure aquatic facilities at the 
Louisiana State University School of Veterinary Medicine. WSSV inocula will be 
created by serial dilution, generating five treatments with a range of 1 x 103 to 1 x 107 
viral particles. Crayfish of approximately 25 g will be selected for viral challenges 
with 30 crayfish per dilution injected intramuscularly. Mortality will be monitored 
daily for 21 days in order to construct an LD50 curve. Knowledge of the infectivity of 
WSSV in native crayfish populations is of critical importance to the management of 
the commercial aquaculture industry in Louisiana. This will be the first study to 
investigate the infectivity and to determine the LD50 of the Louisiana strain of white 
spot syndrome virus on native crayfish. The results can be used to facilitate future 
investigations on the pathogenesis of WSSV and predisposing factors resulting from 
physiological alterations in native Louisiana crayfish species.  
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Statistics vs. Time: Evaluating a Sampling Methodology for Stream-dwelling 
crayfish across wide Geographic Scales. 

Bryan S. Engelbert, Christopher A. Taylor, 
 

University of Illinois at Urbana-Champaign/Illinois Natural history Survey 
1816 S. Oak, Champaign, IL  61820 

 
Proper assessment of aquatic organisms requires standardized site selection 

and sampling methods over broad geographic scales.  Such methods have been 
lacking for stream-dwelling crayfish in the United States.  We used a sampling 
methodology that successfully captures 80% of species richness with 85% confidence 
at a site and applied it to 90 randomly selected sites in seven Missouri drainages.  We 
determined the number of sampling sites required to capture all species in each 
drainage with this level of effort using species accumulation analysis and the amount 
time needed to conduct such sampling.  This site value can be applied to other 
drainages of varying size, structure and geographic location. Our methods also allow us 
to estimate reliable crayfish relative abundance values.  Researchers will be able to 
apply our methods to balance statistical rigor with sampling resource availability when 
planning drainage, state, or providence-wide crayfish monitoring efforts. 
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Distribution	 and	 habitat	 of	 the	 Japanese	 Crayfish	 

Cambaroides	 japonicas,	 in	 Hokkaido,	 Japan	 

○Kousuke	 Ikeda（Pacific	 Consultants	 Co.,LTD）・Kazunori	 Tanaka

（Hokkaido	 University）・Tadashi	 Kawai（Hokkaido	 Research	 

Organization,	 Fisheries	 Research	 Department	 Wakkanai	 Fisheries	 

Research	 Institute）	 

 
The Japanese crayfish, Cambaroides japonicus (De Hann, 1841) is found from Hokkaido to 
the northern part of Akita and Iwate prefectures, Japan (Kawai & Labay,2011). This species 
reaches a length of approximately 5 cm. Their habitats are shallow brooks surrounded by 
broadleaf trees, and they are also found at lakes near of mountains (Kawai & Fitzpatrick, 
2004; Nishikawa, 2007; Ishiyama et al., 2012). This species is sensitive to human disturbance 
such as urbanization and river channelization. Many of their former habitats actually have 
disappeared, and they have been designated as an endangered species by the Environmental 
Agency in Japan (Kawai & Fitzpatrick, 2004). Therefore, technological development for 
conservation of Japanese crayfish is urgently needed. 
We conducted broad investigations for preservation of the Japanese Crayfish. In the 

investigations, we often found strange cases. Although the two streams adjoin and 
surrounded environment looks like the same, we could find Crayfishes from only one stream 
and another stream has no crayfish. These strange cases have never been explained with 
objective data. Suppose that this observation is right, the main factors which restrict their 
habitat are still specified. These unknown factors could become serious obstacle to 
conservation. 
In this research, we examined environmental factors of water (velocity, depth, temperature 

and substrate) in 15 areas (186 place) around the Hokkaido, and compared present place and 
absent place. 
 As a result, the factors that influence the existence of Japanese crayfish was not found. 
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Do you have white porcelain disease? 
First discovery of potential infection of Thelohania in the Japanese 

endangered endemic crayfish, Cambaroides Japonicus, in Lake Toyoni, 
Hokkaido, Japan 

 
Kazunori Tanaka (The graduate school of Hokkaido University, Japan), Javier 

Dieguez-Uribeondo (Departamento de Micologia, Real Jardin Botanico CSIC, Spain), 
and Tadashi Kawai (Wakkanai Fisheries Institute, Japan) 

 
The endangered endemic crayfish, Cambaroides japonicus (de Haan, 1841), is the only native species in 

Japan. The species is distributed across Hokkaido and in the northern Tohoku district, a wide area of Aomori Prefecture 
and the northern part of Akita and Iwate Prefecture. It’s preferred habitat is generally small, high elevation brooks and 
its total body size is generally 5 to 6 cm. The native range of C. japonicus is rapidly decreasing, so official organizations 
in Japan have designated is as an “endangered species”. In August 2011, one of the authors (K. Tanaka) found unusual 
individual of C. japonicus in Lake Toyoni, Hokkaido, Japan. From August to November, 2013, the species was 
collected monthly from the shore of Lake Toyoni (depth 0-1 m), by hand. A total 538 individuals of various sizes were 
collected and the condition of the ventral side of abdomen was recorded. The color of the abdomen of this species 
generally appears semi-transparent such like as an agar jelly, but 34 individuals (6.3 %) had a milky white color that 
resembles to that of porcelain disease in Europe. There is the possibility that at least in one population of C. japonicus in 
Hokkaido, Japan, has an infection of the disease. One of the authors (J. Dieguez-Uribeondo), is conducting a molecular 
analyses of the disease to detect the infection. White porcelain disease reported in previous European studies related it 
with Thelohania species. We should call attention to the new potential threat to freshwater crayfish in Japan and also 
discuss control and treatment issues with European microbiologists.   
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In vivo effects of methyl farnesoate and 17-hydroxyprogesterone on vitellin level in 

the ovary and hepatopancreans and vitellogenin level in the hemolymph of crayfish 

and crabs. 

Lilian Ferré (1), Ivana Canosa (1), Gabriela Silveyra (1), Marina Paolucci (2), Daniel 

Alberto Medesani (1), Enrique Marcelo Rodríguez (1) 

(1) Department of Biodiversity and Experimental Biology, FCEyN, Pablo II, 
University of Buenos Aires, Ciudad Universitaria, C1428EHA, Buoenos Aires, 
Argentina 

(2) Department of Sciences and Technologies, University of Sannio, Via Port’Arsa, 
11, Benevento, Italy 

 

Background. In crustaceans, female reproduction is regulated by a variety of hormonal 
and neuronal factors which include, among others, methyl farnesoate, a stimulator of 
vitellogenesis and 17-hydroxyprogesterone. Vitellogenin is synthesized in several 
tissues including the ovary itself and the hepatopancreas, from which vitellogenin is 
released in the hemolymph and taken up by the ovary where it is stored as vitellin. To 
investigate the role of methyl farnesoate and 17-hydroxyprogesterone on 
vitellogeninesis in crustaceans, we in vivo administered both hormones to two 
crustacean species.  
Animals and Methods. Adult females of the crayfish Cherax quadricarinatus and  crab 
Neohelice granulata were fed twice a week on a diet (33% of protein) enriched with 
methyl farnesoate (MF) or 17-hydroxyprogesterone (PROG) at a dose of 2 nmol/g for 
30 days, during the post-reproductive period (May-June). Animals were kept under 
controlled conditions of both temperature and photoperiod. At the end of the 
experimental period, total body, ovary and  hepatopancreas weights, were determined in 
order to calculate, respectively, the gonadosomatic (GSI) and hepatosomatic (HSI) 
indexes. Besides, vitellin level was determined in the ovary and hepatopancreas and 
vitellogenin level in the hemolymph by ELISA assay.  
Results. A significant (p>0.05) increase of both GSI and vitellin level in the ovary was 
detected after MF treatment, in both species. PROG produced a significant (p<0.05) 
vitellin increase only in the ovary of N. granulata females. Correspondingly, higher 
(p<0.05) vitellogenin levels were detected in the hemolymph of both species exposed to 
both MF and PROG.  No significant (p>0.05) differences were detected in the HSI.  
Discussion. These results highlight the role of the endocrine control of vitellogenesis, as 
well as the potential use of hormone administration through diet for aquaculture 
purposes. 
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Immune response of naïve crayfish to experimental infection with an introduced 
pathogen, Aphanomyces astaci 

Thomas Becking1), Agata Mrugała2), Carine Delaunay1), Jiří Svoboda2), Maryline 
Raimond1), Satu Viljamaa-Dirks3), Adam Petrusek2), Frédéric Grandjean1), Christine 
Braquart-Varnier1) 

1) Laboratoire Ecologie et Biologie des Interactions, Equipe: Ecologie, Evolution, Symbiose, 
Université de Poitiers, UMR CNRS 7267, 40 av. du Recteur Pineau, F-86022 Poitiers 
Cedex, France  
2) Department of Ecology, Faculty of Science, Charles University in Prague, Viničná 7, 
Prague 2 CZ-12844, Czech Republic 
3) Finnish Food Safety Authority Evira, OIE reference laboratory for crayfish plague, 70701 
Kuopio, Finland 
 
 

Introduction of crayfish plague pathogen, Aphanomyces astaci, to Europe has been 

followed by substantial declines and local extinctions of native European crayfish 

populations. Unlike A. astaci natural hosts, the North American crayfish species, European 

crayfish have not generally evolved defense mechanisms against this disease. However, 

differences in the infection progress observed between distinct A. astaci strains indicate 

variability in this pathogen’s virulence. During a controlled infection experiment using two 

A. astaci strains, we investigated variation in their virulence and in crayfish immune 

defense indicators (haemocyte density and phenoloxidase activity). A susceptible crayfish 

species Astacus astacus was exposed to two dosages (1 and 10 spores ml-1) of A. astaci 

zoospores. The intensity and timing of the immune response differed between the strains as 

well as between the spore concentrations. Stronger and faster change in immune parameters 

was observed in crayfish infected with the more virulent strain, indicating a relationship 

between crayfish immune response and A. astaci virulence. Similarly, the immune response 

was stronger and was observed earlier for the higher spore concentration. Experiments of 

this kind increase our understanding of A. astaci pathogenicity and the crayfish immune 

defense dynamics after an infection with this virulent pathogen. 
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Crayfish plague isolates from ornamental crayfish trade show genotypic variation 
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1) Finnish Food Safety Authority Evira, OIE reference laboratory for 
crayfish plague, PO Box 92, 70701 Kuopio, Finland 
2) Department of Ecology, Faculty of Science, Charles University in 
Prague, Viničná 7, Prague 2 CZ-12844, Czech Republic 
3) Fisheries Research Station, Lake Constance, Argenweg 50/1, D–88085 
Langenargen, Germany 

 
Having an exotic crayfish as an aquarium pet grows in popularity. 

Moreover, ornamental trade of aquatic animals is far less restricted than other transfers 
of aquatic species. Thus, owing to its rapid growth, aquarium trade represents a 
potential introduction pathway of novel crayfish species and their pathogens, if crayfish 
or contaminated water from aquaria or ponds is released. In an earlier study, various 
non-European crayfish species available in pet trade in Germany and the Czech 
Republic were analysed for the presence of the crayfish plague agent Aphanomyces 
astaci (Oomycetes), responsible for substantial losses in native European crayfish 
populations. Altogether 242 crayfish individuals from nine sources (internet shops, store 
shops, breeders, direct import) were tested, covering 16 North American and three 
Australasian taxa. Nearly one third of the analysed batches were confirmed as infected. 
For further study, isolation of A. astaci to axenic cultures from three infected North 
American taxa, including the emerging invader Marmorkrebs (Procambarus fallax f. 
virginalis), was successfully performed. From 12 crayfish individuals, 19 isolates were 
collected and further analysed. According to the traditional RAPD-PCR analysis all 
isolates belong to the genotype group D (Pc), associated with Procambarus clarkii. 
However, two distinct genotypes could be distinguished with the recently developed 
microsatellite markers. As these genotypes were not host species specific, horizontal 
transfer in the aquarium trade facilities seems to be the most likely explanation of the 
infection spread. The results confirm that microsatellite markers can reveal genotypic 
variation within the known genotype groups. Our study also confirms ornamental trade 
as a potential source of novel pathogen strains, which may differ in virulence and ability 
to survive in varying circumstances. Moreover, it highlights the need for further 
pathogen surveys and A. astaci genotypic characterization among the established 
populations of invasive crayfish species in Europe. 
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Syntopy	  in	  crayfish	  species	  of	  the	  same	  subgenus	  in	  the	  Southeastern	  USA	  

Susan	  B.	  Adams	  

USDA	  Forest	  Service,	  Southern	  Research	  Station,	  Oxford,	  MS,	  USA	  

Email:	  sadams01@fs.fed.us	  or	  sbadams@olemiss.edu	  

I	  used	  a	  database	  of	  crayfish	  collections	  primarily	  from	  Mississippi,	  USA,	  to	  examine	  the	  frequency	  
of	  syntopy	  (occuring	  in	  the	  same	  location)	  among	  species	  from	  the	  same	  subgenus.	  	  I	  excluded	  
collections	  containing	  only	  a	  subgenus	  with	  a	  single	  species	  in	  the	  study	  area.	  Also,	  collections	  
containing	  only	  Orconectes	  (Trisellescens)	  spp.	  were	  excluded	  because	  of	  taxonomic	  issues.	  	  Of	  558	  
collections	  considered,	  39	  (7%)	  contained	  multiple	  species	  from	  the	  same	  subgenus.	  	  Three	  
collections	  contained	  3	  species	  from	  the	  same	  subgenus.	  	  Frequency	  of	  collections	  with	  syntopy	  of	  
species	  from	  the	  same	  subgenus	  were	  as	  follows:	  	  Procambarus	  (Pennides)	  –	  18;	  P.	  (Ortmannicus)	  
–	  18;	  Cambarus	  (Deppresicambarus)	  –	  2;	  C.	  (Lacunicambarus)	  –	  1.	  	  Some	  species	  were	  particularly	  
prone	  to	  occuring	  in	  syntopy	  with	  another	  species	  from	  the	  subgenus.	  	  Procambarus	  (Pennides)	  
ouachitae	  was	  in	  syntopy	  with	  a	  consubgener	  in	  33%	  of	  the	  collections	  where	  it	  occurred.	  
Procambarus	  ouachitae	  was	  present	  in	  20	  %	  (5/25)	  of	  the	  P.	  (Pennides)	  lylei	  collections	  and	  13	  %	  
(13/100)	  of	  the	  P.	  (Pennides)	  vioscai	  collections.	  	  Procambarus	  (Ortmannicus)	  acutus	  occurred	  with	  
a	  consubgener	  in	  16%	  (15	  of	  92)	  of	  collections	  where	  it	  occurred.	  	  Procambarus	  (Ortmannicus)	  
viaeviridis	  occurred	  with	  a	  consubgener	  in	  41%	  (9	  of	  22)	  of	  its	  collections,	  most	  frequently	  with	  P.	  
acutus	  (36%,	  8	  of	  22).	  In	  some	  collections,	  one	  species	  greatly	  outnumbered	  the	  other,	  but	  in	  
others,	  species	  had	  similar	  abundances.	  	  Niche	  partitioning	  was	  obvious	  in	  some	  cases,	  but	  not	  in	  
others.	  	  Several	  sources	  of	  error	  in	  using	  a	  data	  mining	  approach	  are	  discussed.	  
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Distribution of microsporidian infection in populations of Austropotamobius 
pallipes complex in Italy 
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Microsporidiosis has been considered the most significant disease of freshwater 
crayfish globally, aside from crayfish plague. A chronic yet lethal infection called 
porcelain disease, caused by the microsporidia Thelohania contejeani, has been 
implicated in mass mortalities of the indigenous European crayfish populations. The 
aim of this study was to trace a map of distribution of the affected Austropotamobius 
pallipes complex populations in Italy and to identify the microsporidia in the muscle 
tissues of macroscopically infected crayfish. In the late-stage infections, gross signs 
of microsporidiosis are white appearance of the abdominal musculature and ventral 
surface of chelipeds. This whiteness allows a macroscopically easy detection of the 
disease during crayfish sampling. During the period 2009-2013 we monitored 30 
populations for a total of 2668 crayfish in Italy. Among these, 60 specimens 
appeared macroscopically infected by porcelain disease. Crayfish suspected of 
microsporidiosis were collected from the streams and 49 crayfish were analyzed 
using histological and bio-molecular techniques. 
The cephalothorax and the abdomen, from each specimen, were fixed in formalin for 
24 h and processed following standard histological techniques. Sections were stained 
with H-E and Giemsa. Muscle samples for bio-molecular analyses were taken from 
each specimen (50 mg), and total DNA was extracted with a commercial kit. Two 
PCR end-point were carried out, one with a primer set for generic microsporidian 
SSU rDNA, and the other set species-specific for T. contejeani. PCR products were 
visualized on agarose gel and then sequenced. The molecular analysis confirmed the 
presence of microsporidian parasites in nine populations. T. contejeani was 
recognized in seven populations, whereas another unidentified microsporidian 
species (that differs in morphology and distribution in the muscle tissues) was 
recorded in two populations. The coexistence of the two microsporidian species was 
observed in three crayfish populations. The prevalence of microsporidian infection in 
affected populations ranged between 1.8-12.5%. The translocation of reproductive 
crayfish from infected populations for restocking plans should be critically 
considered during conservation programmes, because they can be a vector for 
pathogen dispersion.   
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Crayfish feeding: pectin effects on redclaw Cherax quadricarinatus performances. 
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Malinconico3. 

 
1Department of Sciences and Technologies, University of Sannio, Via Port’Arsa, 11, 

82100 Benevento, Italy 
 

2ISA - CNR Via Roma 52, 83100 Avellino, Italy. 
 

3ICTP- CNR Via Campi Flegei 34, 80078 Pozzuoli (Na), Italy 
 

 
 Biopolymers extracted from renewable sources have been long since 
investigated by our research group for their application ad binders for aquatic animals 
feed. Pectin is a promising candidate to be employed as binder for manufacturing pellets 
for crayfish feeding. In this study, the gelling properties of different types of pectin and 
their effects on Cherax quadricarinatus performances have been analyzed. Pectins with 
different degree of esterification from apple and citrus were screened to select those 
with the best gelling properties to be employed in pellet manufacturing. Three pectins 
were selected: Low Esterification Degree Apple Pectin (LEAP), Low Esterification 
Citrus  Pectin (LECP) and High Esterification Degree Apple Pectin (HEAP). Scanning 
Electron Microscopy analysis, nutrient leaching and water uptake indicated that LEAP 
showed the best aggregating properties, followed by LECP and HEAP pellets. Cherax 
quadricarinatus performances were affected by the pectin type, with redclaw fed LEAP 
pellets showing the highest (P<0.05) growth rate and amylase activity (P<0.05) in the 
gastrointestinal tract All together these results indicate that LEAP can be considered an 
excellent binder for feed pellets due to its gelling properties and its efficacy to improve 
growth and stimulation of digestive enzyme activity. 
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