
Page 1 
Number 61 (August 2013) The Malacologist  

 

The Malacological Society of London was founded in 1893 and registered as a charity in 1978  

(Charity Number 275980) 

NUMBER 61                                                            AUGUST  2013 

Contents 
 

EDITORIAL ééééééééééé.. .............................2 
 

RESEARCH GRANT REPORTS 
 

What are the C and K corpuscles of apple snails? 

      Taryn E. Takebayashiéééééééééééééééé..3 
Population dynamics of the zebra mussel Dreissena  polymorpha  

        in a redeveloped freshwater dock 

.      Robert Mansfield ............éé...é............................................7 
A preliminary molecular phylogeny of the Aplacophora 

        K.Kocot, C. Todt, N. Mikkelsen & K.Halanychééééé...9 
Patella shells from the Canary Islands as seasonal  

       retrospective temperature archives. 

        Yurena Yanes éééééééééééééééé.éé.12 
The significance of byssi and their morphological diversity  

       within the superfamily Pterioidea  

       Evgeniia E. Vekhova ééééééééééééééé....15 
 

Identifying the molecular link between photosensitive tissues 

 and eyes of the bay scallop, Argopecten irradians. 

     Autum N. Pairettééééééééééééééééééé.17 
 

OBITUARY 

    Richard Kilburn   ................................................................20 
 

ANNUAL AWARD  
    Sexual selection in marine snails using littorinids as  

    model species   

    Terence P. T. Ngéééééééééééé...éééééé..21 
 

ANNUAL GENERAL MEETING 

     Annual Report of Council ..................................................24 
 

FORTHCOMING MEETINGS   éééééééé.ééé....29 
 

GRANTS AND AWARDS OF THE SOCIETYé..........................33 
 

SOCIETY NOTICES ééééééééééééé.é........34 

GENERAL NOTICESéééééééééééééé........35 

ñThis preliminary molecular 

phylogeny of Aplacophora 

drastically differs from the 

morphology-based taxonomy 

of this interesting but often 

overlooked group. Molecular 

phylogenetics practically turns 

upside-down previous hypoth-

eses of phylogenetic relation-

ships in both Neomeniomor-

pha (a cavibelonian taxon as 

the first branch within the 

clade) and Chaetodermomor-

pha (Prochaetodermatidae as 

the first branch within the 

clade). ñ 

See ñPreliminary molecular phylogeny of Aplacophoraò  

by K. M. Kocot1, C. Todt2, N. Mikkelsen2 &  

K.M. Halanych1 on page 8 



Page 2 
Number 61 (August 2013) The Malacologist  

 

Please accept my apologies for the lateness of this issue.  
 

This 61st issue of The Malacologist (the Bulletin of the Malacological Society of London) focuses on research grant reports. For 

many years, the Malacological Society of London has supported researchers, mainly students, by giving financial support for both 

travel and separately, research. Applications are carefully and fairly scrutinized by a panel of Council members. One of the 
provisos of an award is that awardees should write a short piece  for The Malacologist, describing the outcome of the 

award. Most awardees diligently do this, though a few do not and we donôt hear from them again. Sometimes, gratifying-

ly, acknowledgments appears in journals other than the Journal of Molluscan Studies (see below). The eclectic mix of 

reports in The Malacologist and articles in the Journal of Molluscan Studies are a sign of an interesting and healthy field 
of study. Long may it continue. For example, the front page of this issue highlights an eye-catching report by a research 

grant awardee Kevin Kocot (and colleagues) suggesting a possible fundamental revision of the taxonomy of the 

Aplacophora.  

 
While this issue was in preparation, the World Council of Malacology (WCM) took place in the Azores, ably organised by 

Antonio de Frias Martins. Hopefully it will be possible to include a report in the next issue of The Malacologist. A list of 

For those who have registered on the WCM website at www.wcm2013.com (it is easy to do), the programme and a list of posters are 

available. The WCM meetings are a triennial highlight, allowing us to catch up on research in a range of malacological fields other 
than our own and importantly, allowing us to meet old and new friends. Here is a comment from a young malacologist whose travel to 

the WCM was supported by a Malacological Society of London travel grant.  

 

ñWhen my advisor M. Malaquias first told me that I should attend the world congress and present some of my work my 
first thought was ò What am I going to contribute, when all these well-known scientists are attending?ò. I felt this was 

going to be like a small fish (slug) suddenly finding itself in a great ocean populated by giants. As the congress started I 

felt quite out of place, however as the days went on I started to talk with people, and everybody seemed like friends you 

have known forever. And as always in chaos involving people you usually catch the surname last.  
       Realising that some of the people you have been introduced to or went to dinner with one night was actually the sci-

entific superstars you have cited, respected and to some degree feared or that the kind and funny people you met the other 

day, have surnames like Gosliner, Kocot, Krug, Schrºdl, Sigwart or Wªgele, to name a few, is an experience in itself. Ad-

ditionally to be able to pick and choose, and sometimes regrettably have to choose between, brilliant presentations of the 
freshest results in our field served by the most prominent scientists of our age is well worth the trip.  

        My experience at the WCM2013 in the Azores, new friends, connections, and what new students of malacology 

should expect of meetings like this can best be summarised by the words of Manuelôs friend Jesus (who turned out to be J. 

S. Troncoso).  ñI was like you, and you will be like me, everybody here (malacologists) are a family, and you are a part of 
this family.ò I can say for my part it truly felt like this was the case. No matter what I felt before the congress, I will be 

coming back if given the opportunity. 

       Trond R. Oskars, Masterôs Student  

       Phylogenetic Systematics and Evolution Research Group 
                      University Museum of Bergen,  

                                                                                                    Norway 
 
 

All such acknowledgments of the help given by the Malacological Society of London are greatly valued by the Council. It makes our 

efforts worthwhile and increases the desire in the Council to give more help.  

                           

Prof. Emeritus Georges Dussart         

 Canterbury Christ Church University, 

Kent,  CT1 1QU                            UK 

    

 

TAXONOMIC/NOMENCLATURAL DISCLAIMER 
This publication is not deemed to be valid for taxonomic/nomenclatural purposes 

[see Article 8b in the International Code of Zoological Nomenclature 3rd Edition 

(1985), edited by W.D. Ride et al.]. 

 

 

Mar²a Bagur, C.A. Richardson, J. Guti®rrez, L.P. Arribas, M. Socorro Doldan & M. Gabriela Palomo (2013) Age, growth and mor-

tality in four populations of the boring bivalve Lithophaga patagonica from Argentina. Journal of Sea Research 81 (2013) 49ς56 
 

ñThis study was financed by the projects CONICET PIP 0732, ANPCyT PICT 1338, and a Travel Grant to M.B. from the Mala-

cological Society of London. The bivalves in the protected area of Puerto Pir§mides were collected with permission from the 

Chubut Province (Project Taxonom²a y biogeograf²a de las especies terciarias y actuales de la familia Mytilidae  

en Argentina)ééetcò 

EDITORIAL 
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https://amsprd0611.outlook.com/owa/redir.aspx?C=85V6N2VJrECXrN41g9j66i_PAfiaUNAIYn2GEGOfwzRI9rc6wL08xHcPjl6URzgpVSK_-wEdAxk.&URL=http%3a%2f%2fwww.wcm2013.com%2fposters.pdf
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INTRODUCTION 
 

Apple snails, in particular Pomacea canaliculata have a negative impact on wetland agriculture by feeding on crop plants such as 

rice and taro (Cowie 2002) and are capable of modifying wetland ecosystems by reducing biodiversity and increasing water turbidi-
ty (Carlsson et al. 2004, Qiu and Kwong 2009). As a result, they have attracted considerable research effort recently, and of particu-

lar interest is the finding of putative endosymbionts in the gut of a number of species, with most research focused on P. canalicula-

ta. The putative endosymbionts of P. canaliculata have been termed C and K corpuscles (Castro-Vazquez et al. 2002, Vega et al. 

2005, 2006, 2007, 2012a, Koch et al. 2006, 2009). These corpuscles were earlier described as green spherioles (C corpuscles) and 
brown excretory concretions (K corpuscles) (Macmunn 1900, Andrews 1965) based on morphological observations. Because the 

corpuscles originated in the midgut and were found in the faeces, they were thought to have digestive and excretory roles (Castro-

Vazquez et al. 2002).  In this study, the presence of C and K corpuscles was confirmed in two additional apple snail species, Pila 

conica and Asolene spixii. Their morphological features were characterized using light, confocal, and transmission electron micros-
copy (TEM) and their chemical composition was analysed via energy-dispersive x-ray spectroscopy. 
 

METHODS 
 

Light and Confocal Microscopy 

Unstained fecal samples for confocal microscopy were viewed on an Olympus Fluoview 1000 Laser Scanning Confocal Micro-
scope. To check for autofluorescence of chlorophyll (present in plants and cyanobacteria), the samples were excited at 488nm. Mid-

gut samples were prepared in the same manner as TEM samples (see TEM methodology below) and stained with uranyl acetate. 

Midgut samples were viewed under a compound microscope and pictures taken with a digital camera. 
 

Transmission Electron Microscopy 
Prior to dissection of the midgut, all test snails were relaxed in tap water with a pinch of menthol crystals for 1.5 ï 2 hours. Snails 

were dissected in 2.5% glutaraldehyde/0.1 M Sorenson's Phosphate buffer, pH 7.4 and post-fixed in 1% osmium tetroxide/0.1M 

Sorenson's buffer. Subsequently, the tissue samples were dehydrated in a series of graded ethanol changes and propylene oxide and 

infiltrated with a series of graded LX112 epoxy resin:propylene oxide changes. Finally, the tissue was embedded in pure resin. 
Ultrathin (Ò100 nm) sections of the resin-embedded samples were cut with a diamond knife and double stained with uranyl acetate 

and lead citrate. TEM grids were viewed and photographed on a Hitachi HT7700 transmission electron microscope (100kV) with 

an AMT XR41 4 megapixel camera. 
 

Chemical analysis 

Energy-dispersive X-ray spectroscopy (EDS) was used to determine the presence or absence of various elements in the corpuscles. 

EDS was performed as a secondary analysis of TEM prepared midgut sections with a Hitachi S-4800 Field Emission Scanning 

Electron Microscope with Oxford INCA X-Act EDS System.  
 
RESULTS AND DISCUSSION 
 

Light microscopy, confocal microscopy, TEM, and EDS revealed morphological and chemical features in the C and K corpuscles 

that may be inconsistent with them being endosymbionts. Light micrographs of the feces and midgut show approximate locations of 

the corpuscles (Fig.1-2).   
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Fig. 1. Light micrographs of snail feces containing corpuscles. A-C ï faecal pellets containing corpuscles from Pomacea canaliculata (A), 

Asolene spixii (B), and Pila conica (C). 
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Fig. 3. Confocal micrographs of C and K corpuscles from single fecal pellets of P.canaliculata. A ï Note the high 

variation in chlorophyll distribution in the C corpuscles (c) (as shown by areas of red autofluorescence at 488 nm). B ï 

There is a lack of autofluorescence in the K corpuscles (k) while other material in the pellets, such as diatoms (d), 

fluoresce brightly. 

Fig. 2. Light micrographs of snail midgut containing corpuscles. A-C ï Light micrographs (40x) of thin sections of 

the midgut of a P.canaliculata adult (A) and an A.spixii adult (B), and of P. conica feces (C) with K corpuscles (k) 

and C corpuscles (c). 

 

Confocal microscopy revealed the absence of autofluorescence from the K corpuscles and a highly varied distribution of chloro-

phyll in the C corpuscles, even within the same fecal pellet (Fig. 3). TEM also revealed considerable variation in the inner sections 
of the K corpuscles, including crystalline structures and dark precipitations that were not previously reported (Figs. 4-6). Under 

TEM, the C corpuscles exhibited a smaller range of forms than the K corpuscles. However, the two most common types (Fig. 7) 

were quite different from each other. A lack of phycocyanin and thylakoids in either the C or K corpuscles ruled out the possibility 

of them being cyanobacterial in origin. EDS gave a rough overview of the elements found in the corpuscles, including calcium, 
iron, silicon, niobium, and gold. Although the iron may have originated from another source, the snails in this study were being fed 

a diet primarily of spinach, which contains high levels of iron. The presence of the other metals in addition to the high variation in 

the corpuscles also seems to point towards an external source. 
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Fig. 6. Variation in the contents of K corpuscles. Some K corpuscles had solid centers of inorganic material. A, B ï Two K cor-

puscles from P.canaliculata with hard centers of differing composition. C ï End view of K corpuscle from A.spixii with a hard 

center that chipped while the diamond knife cut through it. 

Fig. 7. C corpuscles of A.spixii, typical of all three species. Some C corpuscles had a separated center (C1) while others were more 

uniformly granular (C2). C corpuscles also lacked thylakoids, similar to the K corpuscles. 

Fig. 4. Variation in the contents of K corpuscles in a single A. spixii. Dark precipitations (dp) and crystalloid structures (cry) appear to be inorganic 

material. Note lack of thylakoids  

Fig. 5. Variation in the contents of K corpuscles in P. conica. A, B ï The same K corpuscle with B showing a zoomed in view of 

the inorganic, crystalloid-like structure (cry). C ï Inner contents of another K corpuscle showing features similar to dark precipi-

tations (dp) in the K corpuscles of A. pixii (Fig. 4C). 


