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                Terminology  

 
ÅShell collection   

         Mainly aesthetic concern 

 

ÅConchology   

         ñConchaò ï Latin for shell. The scientific 

          study of only mollusk shells 

 

ÅMalacology   /  

         ñMalakosò ï Greek for soft. The scientific 

          study of mollusks including the shell. It is  

          a branch of zoology  

 

 



                 What is Mollusk ?  
    

Å Kingdom  : Animalia   
Å Phylum    : Mollusca ( soft body animal )   
Å Class       : Seven key ones - 

 
                       1. Aplacophora         
                       2. Polyplacophora     
                       3. Monoplacophora   
                       4. Scaphopoda         
                       5. Cephalopoda        
                       6. Gastropoda          
                       7. Bivalvia               

 
Å Order     
Å Family    
Å Genus    
Å Species   : current named species over 115,000  

     2nd largest phylum after arthropods; 50% living in the sea,  
     30% in fresh water & 20% on land. Known Extinct species 35,000 ! 
 
 

 



         Classification Example  
    

Å Kingdom -  Animalia 
 

Å Phylum   -  Mollusks 
 

Å Class      -  Gastropod 
 

Å Order     -  Mesogastropoda 
 

Å Family    -  Cypraeacea 
 

Å Genus    -  Cypraea 
 

Å Species  -   vitellus*  
 

        Cypraea vitellus  Linnaeus  (Binomial system) 

 
   Popular name ï ñPacific Deer Cowryò  /ñ ò 

 
                 * vitellus means the yolk of an egg 

 

 
 
                  



            Mollusk Evolution  

           Most ancient fossils dated back to the early Cambrian  

                          period which is 541 Million years ago 



            Mollusk Evolution  

                             Likely evolutionary pattern  



                    1. Aplacophora  

Å A group of small deep water exclusively *benthic shell -less marine mollusk. 
No eye, tentacle or gill. Breathing through the skin. Two orders namely 
Chaetodermoida & Neomenioida with 320 species e.g. Proneomenia  

 

 

 

 

 

 

 
                    

                             ( * Benthic ï lowest level of a body of water )  



                 2. Polyplacophora      
ÅPrimitive marine mollusk also known as coat-of-mail shell 

represented by Chitons  

 



 
Å6 families 1,000 species, all marine, maximum length  

    36 cm 

 

ÅEight overlapping shell plates held in place by a muscular ring  

    called the girdle 

 

ÅLarge foot highly specialized for adhesion to rocks 

 

ÅLive on rocks near shore & all herbivorous feeding on algae 

 

ÅMove by crawling. Can curl up like armadillos 

 

 

 

 

 



                Some chitons  are very colorful 



                          H.K. chitons  
 
                         Acanthopleura japonica    

    It is the most commonly chiton found in HK water length 3 -5 cm 
 
 
 
 
 
 
                             
                                      Onithochiton hirasei 
 
 
 
 
 
                               
 
 
 
 
  



             Cryptochiton stelleri   

Å Also called Gumboot chiton, it is the worldôs largest chiton growing to 36 cm 
weighing over 2,000 gm found along the shores of the northern Pacific 

ocean from central California to Alaska, the Aleutian Islands to Kamchatka 
Peninsula & south to Japan 



              3. Monoplacophora  

Å Meaning one plate ( ). Very primitive with fossils existed in the  

     Precambrian. Thought to be extinct until Neopilina galatheae   

      was sensationally rediscovered in Costa Rica in 1957 in 3,570 

     m deep water !  

 

 

 

 

 

 
Å Only a few centimeters in length with single cap like shell & internal body  

     segmentation with 3 to 6 pairs of Ctenidia  & 6 t0 7 Nephridia  



Å Fossils at right. 31 living species all living on sea beds from a few hundred  

     meters to the abyss in several oceans 



              4. Scaphopoda  

    Literally means ñBoat-footedò & commonly called ñTusk Shellò   

     as it resembles an elephantôs tusk with opening at both ends & shovel  

     shaped foot for borrowing. Scaphopoda is the most recent mollusk to  

     evolve developing during the Ordovician about 450 Ma 



      
Å500 species, all marine, sedentary, living buried under layers of 

sand on the sea bed & feed on foraminifera & other detritus  

 

ÅNo gills, the mantle assumes this function, no head,  

    eyes or true tentacles. Use sticky Capatcula  to catch plankton 

as food 

 

ÅDo not exceed 12 cm in length 



        Cross section of a tusk shell, its habitat & fossils 



                  5. Cephalopoda  
 
Å ñHead footedò 
Å  All marine 
Å  Prominent head, mouth (beak), eyes with advance vision, set of arms or   
      tentacles varying from 8 to 90 plus  
Å  Swim by jet propulsion or scramble 
Å  Most have ability to squirt ink  
Å  900 species, all marine, most without shells 
Å  They are the most advanced & intelligent of all mollusk   
Å  One extinct & two living subclasses : 

 
                  a. Ammonoidea    all extinct   

 
                  b. Nautilodea/ Tetrabranchia   /  ( Nautilus,  

                      Allonautilus ) Tetrabranchia meaning having 4 gills 
                         
                  c. Coleoidea / Dibranchia  /  ( cuttlefish, squid,  

                      octopus ) dibranchia meaning having 2 gills  
 
Å 800 extinct relatives including orthoceras, cameroceras  & belemnite 



                  Evolution of Cephalopod  

From outer shell (exoskeleton) to inner shell (endoskeleton) to shell 
less 



                              Plectronoceras   

      The oldest shelly cephalopod found at the Burgess shale ( Upper  

      Cambrian). 14 specimens were found in north-east China from the 

      basal Fengshan Formation. None of the fossils are complete  



                    a. Ammonoidea  
Named after the Egyptian god of fertility Ammon which has the head of a ram. 
Flourished in the Mesozoic. Ichthyosaurs favorite food. Extinct together with 
the dinosaurs after the K-T Event 



         Cut section of Ammonite showing the chambered partitions separated  

                by scepters  & position of siphuncle  relative to nautilus  



Ammonite showing complex seam or suture lines (growth lines)   

                             compared to much simpler nautilus 



    Parapuzosia is a giant ammonite 3 m in diameter & weighed  

                   over one ton. These fossils are found in the UK  



                     Heteromorph ammonites 
These are ammonites with uncoiled shells. Examples include Helioceras 
                                         and Nipponites 



                         b. Nautiloidea  

     Orthoceras  is an extinct nautiloidea. The species Cameroceras  

                               can be more than 11 m in length !  



                      Ancient giants 



               Lituites  is another extinct nautiloidea  

               



                                Modern Nautilus  
  6 species all Tetrabranchia . Note the chamber partitions  & 

   sipuncle   for adjusting  buoyancy, its 90 tentacles  called cirrus, parrot  

   like beak strong enough to crush crustaceans & the funnel or hyponome  
   used for jet propulsion. Nautilus has no ink sac & also short sighted 



                c. Coleoidea  

   Belemnite  is an extinct Coleoidea which is also called ñThunder stoneò. 

       Some belemnites can be 30 cm long e.g. Megatheuthis. 



                          Living Coleoidea  

 
                     900 species all Diabranchia  under 3 orders :  

 

                        1. Teuthoidea  including squid / , 
 
                        2. Octopoda  including octopus /    

 
                        3. Sepiidac  including cuttlefish / /   

 
                                    No outer shell. Some with inner shell  



    Inner shells of cuttlefish (cuttlebone ), squid (gladius) &  
     spirula spirula ( ) are made of chitin like our finger nails  



                  Argonauts or ñPaper Nautilusò  
These are pelagic octopus totaling 4 species  namely Greater, Brown, Rough-
keeled & Tuberculated. The ñshells ñ are actually paper-thin egg case called 
ootheca which is secreted by the femaleôs flat arm. The male is only 1/5 the 
size of the female which is at 10 cm, a typical case of sexual dimorphism 



           Humboldt squid (Dosidicus gigas )  

         1.4 m long living in depth 200/ 700m body flashing red & white to  

                              confuse the prey & coordinate attack 

 

 

 



           Giant squid (Architeuthidae architeuthis )    

             10 to 13 m long, sperm whales favorite food, life span 1.5 years  



            Colossal Squid (Mesonychoteus hamiltoni )  

Also known as Antarctic squid or Giant cranch squid, it is 14 m long being the 
largest of all invertebrate & also has the worldôs largest eyes (diameter 35 cm) 
& 7.6 cm hooks which can rotate 360 degrees on its base. Has 3 hearts & its 
blood is blue !  First complete specimen only caught in 2003 



                  

                        Giant Cuttlefish (Sepia apama ) 

        Worldôs largest cuttlefish weighing over 10 kilos & 50 cm in length 

 

 

 

 

 

 

                   Giant Pacific Octopus ( Enteroctopus defleini ) 

Weighing 70 kilos it is the largest of all octopus. Octopus can change skin color 
through pigment sacs called chromatophores & change its skin texture as well. 
Its arms have powerful suction cups which can also taste food. Apart from ink 
it can produce a pseudo morph to confuse attackers 

 

 

 

 

  



Octopus has 300 species some of which are beyond oneôs imagination. They can change 
color by controlling the chromatophores which are cells embedded in the mantle that are 
filled with pigment granules. Despite this ability all of them are color blind ! Note the Blue 
Ringed Octopus & the Mimic Octopus 



   Bizarre octopus & squids living in the abyss -  ñDumboò & ñDraculaò 



                  6. Gastropoda  

  
ÅPreviously known as univalves & commonly called  

    snails  ( with shell ) or slugs  ( without shell )  

 

Å85,000 species, marine, fresh water & only mollusk managed to  

     overcome many challenges to live on land 

 

ÅMost have spiral shells, with head & siphon , well developed 
muscular foot , some with operculum  

 

ÅCrawl or swim, some burrowers 

 

 



                The beautiful ñfoot ò of gastropods 



   
Å Characterized by a 180 degree counterclockwise torsion on a  horizontal 

plate during the growth process mainly to allow the  animal to retract into  

     the shell but created problem for waste  disposal as the anus is now on the  

     same side of the mouth. Due to torsion, adult gastropods are asymmetrical  

     in form 

 



   
 
Å The insanitary effect of the 180 degree counterclockwise torsion have  

     led to the development of slit (slit shell), keyhole (Limpet), pores (abalone)  

     & ultimately the siphon  

 

̢ 



  
Gastropods can be subdivided into 3 main subclasses :  

 

ÅProsobranchia      :   

 

 

ÅOpistobranchia    :   

 

 

ÅPulmonata            :   



   
                     Prosobranchia    

 
ÅMajority of marine gastropods are prosobranchia. They breathe with 

fore gills located in front of the heart & have operculum . Also called 
Streptoneura   as its nerve cord is twisted into a figure of 
eight. This is most numerous, widely distributed & diverse including 
sea snails & fresh water snails  

 

 

 

 

 

 

Å4 orders :  

 

       1. Archaeogastropoda e.g.  Slit, Abalone, Limpet, Top, Turban 

       2. Mesogastropoda      e.g.  Nerit, Cerith, Conch, Cowry 

       3. Neogastropoda        e.g.  Murex, Whelk, Olive, Volute, Cone 

       4. Heterogastropoda    e.g.  Sundial, Wonder shell 

 
 

 



             Morphology of a prosobranchia shell 



           Different types of operculum /  

              Can be horny like finger nails or calcareous hard as  stone 



 

                    Opisthobranchia   

 
Å Commonly called Sea Slugs  most are without shell & with  

     gills behind the heart, all marine. Those with shells are extremely thin &  

     brittle. 3,000 named species with many thousands more to be discovered 

     & studied 

  



                      
  
    Examples of Opisthobranches ï few still have shells & most are poisonous !  

                                   



 

                     
Å Opistobrochia have 8 orders :  

 

              1. Cephalaspidea    e.g. bubble shell  

              2. Sacoglossa         e.g. Sea Cows  

              3. Anasipidea         e.g. Aplysia or Sea Hares   

              4. Notaspidea          e.g. Pleurobranchaea 

              5. Nudibranchia      e.g. Doris  

                 6. Acochlidiacea      e.g. Acochlidium 

                 7. Thecocomata      e.g. Sea Butterfly Cavolina 

              8. Gymnosomata     e.g. Sea Angels 

 

     All have undergone ñDetorsionò which is a evolutionary reversal 

 

     They can be herbivores, carnivores or detritivores*. The food for the  

     carnivores includes protozoans, cnidaria, & sponges (*decomposing  

     organic matters) 

 

     Self protection is by secretion of irritants such as strong acids as well  

     as toxics which they have accumulated from their food  

 

       
 

 

 

 

 

 



                      
  
                                       1.Cephalasopidea   

        Characterized by having very thin shells e.g. Bulla or bubble shell 
                                   



                      
  
                                       2. Sacoglossa   
     Two clades one with shell the other without . Possess small sag to collect 
the redundant radula. Commonly known as ñsap sucking slugsò. Many 
species can utilize the chloroplast of the algae they eat to carry out 
photosynthesis earning them the title of ñSolar powered sea slugsò  

     (kleptoplasty). This exceptional capability challenges the fundamental  

     definition between plant & animal  

                                   



                      
  
                                       3. Anasipidea   

     Commonly known as ñsea haresò  with a soft internal shell 
made of protein. Most sea hares are herbivore & they are being 
eaten by man in China, Korea & Hawaii.  

                                   



                      

  
        

 
                   Sea Hares from Jizhou Island, Korea are sold as food 

 

 

 

 

 

 

 

 

                       

                         Sea hare living in  Tung Ping Chauôs tidal pool, probably  

                                          Aphysia  kurodai  

                                   



  The largest sea slug is a sea hare called Aplysia vaccavia  (California black  

   sea hare ). At 1 m long weighing 14 kilos it is found along the west coast  

   of  North America 



                      
  
                                       4. Notaspidea   

           Commonly known as ñside gill slugsò  with the  

          ctenidum  located on the right side & a flattened shell  



                      
  
                           5. Nudibranchia  ( ) 
        All have exposed secondary gills & a pair of rhinophore  for smelling 

                                   



                      
  
      More examples of Nudibranch. Note the famous ñSpanish Dancerò 
                                   



The smallest sea slug is Glaucus atlanticus  which is also a nudibranch. At 3 cm 

long it is also known as the Blue Angel ,  Blue Dragon  or Sea 

Swallow. Its favorite food include the dangerously venomous jelly fish called 
the Portuguese Man Oô War & the purple snail Janthina Janthina 

      



                                 6. Acochlidiacea   

With only 30 species they are very unusual sea & fresh water slugs which are 
very small, without a shell or gills and distinguished by the visceral mass (vh) 

 being sharply set off from the rest of the body e.g. acochlidium 


