VW2016



Cdntent‘@%?

L el

JIErminolog) L:'wy

o Shell making &2
?’f“ abltat FERT
" Feeding #&

= '—?'. " LLocomotion EENEES]
~ ® Sex & reproduction &g

Self Defense 5%

e Usage Hi#

e Key examples TE=E5.fE
® Shell collecting BE¥gEus




T —

. 3
. Terminology
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- Ca nchology HREE
—=3 ~ “Concha” — Latin for shell. The scientific
~ study of only mollusk shells

~ = Malacology EEE / #kpEs e

— “Malakos” — Greek for soft. The scientific
S study of mollusks including the shell. It is
a branch of zoology
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What is Mollusk ?

S Kingdom 57 : Animalia g5
SRPhylum  9.: Mollusca (‘Softibodyanimall ) kBt

- <f‘" - - ~ o' \ "
88 (@lass 4 Seven Key ones -

1. Aplacophora SR 4]
2. Polyplacophora  Z&fk4
3. Monoplacophora EEMg 4
4, Scaphopoda 1t }E 4
5. Cephalopoda 95 & 4
6. Gastropoda HE FE 4
/

. Bivalvia RS A

— ’ ® Species f& : 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 !



Kingdom - Animalia:

Phyitme -2 Vo) usks
Glass. - Gastropod
Mesogastropoda

= Cypraeacea

- Cypraea

[ p—
-

-Speues - vitellus*

- Cypraeavitellus Linnaeus (Binomial system)

Popular name — “Pacific Deer Cowry” 5 EEFIE /" FE{FIE"

*vitellus means the yolk of an egg



Mollusk Evolution Bl

Cenozoic

. Cretaceous
Mesozoic Jurassic

Triassic

Permian
Carboniferous
Devonian

Paleozoic Silurian
Ordovician

Cambrian

Animals

— | et e

Sponges —»
ptolites
Cnidarians ™
Moss animals —»
Mollusks —»

Chordates —»

Brachiopods —»
Arthropods —»

Gra
Echinoderms —»
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* Cophalo 2 2 4 Gastropoda §ii & 44 Scaphopoda XM Bivalvia
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ki 44 Monoplacophora

£ ¥ Polyplacophora )
L A IHU Aplacophora

C J
I

sk FHh4h 11 ( Mollusca ) RHI6G R ELIRILE A
( A% 2 Salvini—Plawen and Steiner 1996 i )
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..Aplacophora 4% -

PRANGIOUP 0 small deep water e vely:=benthic shell=less'marine moIIusk
NOREYE tentacle orgill. Breathing| throug eskm Twe-erders namely:
C rJr]dEJdl-‘rJT]DJCJJ SEINECITIENIBIUEWILIISZOISPECIES I OIEOITIENIANE S

Ventral
groove

Posterior
chamber

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



SEPHmItive marine mollUsksalse known as
iepriesented by Chitons %

Head
Mouth

Aallial Groove

o T, Gonadal Pore
S Renal Pore
0 Pallial Fold

/ Intestine
Gills

Digestive
gland
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SN Emilies 1,000 species, all marine, maximum lengt

‘e JJ,),)JJ’J‘“ shiell\plates

Xe rdle

2 Lzjfelsl .highly specialized for adhesion to rocks

St -

live on rocks near shore & all herbivorous feeding on algae
=—'—’{: :

——

‘~Move by crawllng Can curl up like armadillos
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Gryptochiton steller: Ea% "

AlsERcallEdNEUmboeot chiten,, it is the worldsilarg
WEIghingiever 2,000 gm' fou |the shores of the rthern Pacific
peEanNom central Callfornla‘t.gAIaska the Aleutian Islandsito Kamchatka
Perunul,] JJJITJ U J,)Jr] :
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Very pr]rhrvg’wﬂjﬁbéglls i{g@gﬁ the
Pretambrian. hought to, be extinct until Neopiina galatheae:
SE= M aSTSEnISatonalAEUISCOVEICUNINEOStAFRICANTIEO5Y A RTS) 570
IRCEEPRWALEr! a | o e

o ’Ohly a few centimeters in length with single cap like shell & internal body
segmentation with 3 to 6 pairs of Ctenidia £ifE & 6 t0 7 Nephridia &%




1uliving sea b aifeW htndred
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4, Scaphopoda iz £ 48

——

[literally: means

<A
Boat- “& commonly

gsHt resembles an elephant’s tu

hell” 2255

SHEPEdfostforRbeeWingRScaphopodaNsithemostirecentimolluskitor
Svelve developing during the Ordovician about 450 Ma

1cm

S ——
———
b

Wit opening at botn endsi& shovel
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. ¢
SUUISPECIES, all marine, sedentany, living BUKEG _Jr det
Sanaien the sea bed & feedion fioraminifera & ot

- - e

NEIGIIS; the mantie assumes this function, no head,

'V‘-." .

SVES Of: trle ir-t-vp r‘ es USe StICky Capatcula HH%% to
)5 fele)e] |

catch plankton

e —
-

- —

_)J ru,r, ;_.ggr’- d 12 cm in length

‘—,_—; -




Dentalium sp.

canatcula

www. bumblehee.org



phieaciooted™
AllNar ——
ProgligenegleEldmylatiti(eee], K)é eyes withyadvance i
F-—‘IJF.JC.l-k Varying fromi 8 te 90rplus
S by jet propulsion or scramble

e cru\r ability to squirt ink

900 J,J-Jr“ es, all marine, most without shells

ey »the most advanced & intelligent of all mollusk
Orr' tlnct & two living subclasses :

.' ._“_
- A

2. Ammonoidea ganads all extinct

~ b, Nautilodea/ Tetrabranchia BERgiETs4s /PUfEEE4E ( Nautilus,
—_— Allonautilus ) Tetrabranchia meaning having 4 gills

c. Coleoidea / Dibranchia #pga4/ —ffsa4s » ( cuttlefish, squid,
octopus ) dibranchia meaning having 2 gills

e 800 extinct relatives including orthoceras, cameroceras & belemnite
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Evolution of: Cephalop@)’ i —

Foreutershell (exoskeletor%:inner shell (endoskeleton) to shell

|||||||

[y

X The cuttlefic h inda 6 Qrropeu Ghell Jxt)
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_ W Plectronoceras GiEAA

PLECTRONOCERAS
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3 mono.déﬁﬁgﬁaﬁ —

Nisslee) zifiter Gl =ey -Ian_.g d of fertlllty mmon, Which has theNTEaa ol airalis
HEUSHEGNN the Mesozoic. Ie favor rite foo EXUINCE together with

ElEIsatys after: the K- Event. -
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SEction ofi Ammonite showing the chambered partitionsisepanated.
SeEpLers Bk & position of siphuncle #8/& relati nautilus

Siphnmcle

Chambeps (Septa)

Suture line
-

—

Funnel (Hyy -:n'mum-)



Aimoenite showing complex seam or suture lines (growth lines)
comparned to much simpler nautilus
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2araplizos/als a glant ammonite 3 ah diameter & Weighed
QVErone tonwiihese fossilsiare foundinithiertK
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Heteromorphiammonites e

Arelammonites with uncoiled shells. Examples includereliocerss:

2Jrlef) ﬂ% _—
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S is.anextinct nautiloidea. The Woceras--"
can be morefthanill m in length !
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ARCGIENE glants
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Cameroceras

Parapuzosia seppenradensis

... Late Cretaceous, 100 to 66 million years ago

|

1 amanie ete
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Ordovician period, 470 to 460 million years ago.

‘ \
Found in Germany in 1895

Lower size limit

Upper size limit
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S Lituites mntEENs another: extinct nadt

_— -

oidea




) N O‘dEﬂNNﬁE;DIS . ——

allilietrabranchia POfEELZE. Note the chamber partitions se = &

——

Ao = 10l adjusting bueyancy, 1ts 90 tentacles called  Cirrus, parro
‘enoug ush'cristaceans & thefunnel or hyponome

propulsion. Nautillishasinolinkisaci8ualso short sighted —




r"t‘ Coleoidea iEa4g . -

- -
_— 0 5 . . '
€54 IS an extinct Colesidea which ' is alSe'calledMhunder stone”.

Rasyur: or Gusd
With 3 poehion ¢yl
iy to show the
PR RO
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fliving Coleoidea

—— S P _
L Taltriofclgzli=niZ 2[ Inieltelirle) Setileliynzsefi=e =
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= inciudndctoﬁus =/A//UNA
idac % including cuttlefish B4/ B/ 1tk

. Octopoda /i
: 4;’_' > v

. S€p

o
=

s

No outer shell. Some with inner shell

——




: T
inerRshells of cuttier (cuttl—mmj‘éj), squid (gladius) &

solrule Solrtl a -g, ‘,:; are mdelof chitin like ousfinger nails




}_\fqgnal ts or "Pape J\Jr utilus™ Fuss

} ng" octopus totaling 4  Species. ‘namely Greater, Browi) Rough=

.va‘d-v}"ns She
ed by the
‘ 1

| are actually’ paper=thintegy case called

i ul—~ flatarm. Theimale’is only 1/5 the

fen
s at: 10icm), a typicallcase of sexual dimoerphism;




o ™

Humboldt squid (posidicus gigas ) =M AT E
(ENTNGRGNIVing inidepth, 200/ /00mibody:flashing "White to’

confuse t Lcoordinate attack

Mantle Intestine
cavity



uid (Architeuthidae architeuthis) "V:Eféfft

JJfUrez,Jv'rn whalesifavorite food, life'spanti.5 years
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Colossal'sauid (Mesonychoteus hiamiltoni ) K EREHES
ASEMBIWAENas Antarctic squid or Giant cranch squid, it is 14
EraEsHoitallinvertebrate8%als he'world’s |argest eyes
SVSORCIINOOKS Which can rota idegrees on its base. Has 3 hearts & its
PIEEENSIINE First complete specimen only. caught in 2003

s N W
f e T

.
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Glant | uttlef-ish(@aypama) .

Wordis largest cuttlefish weighing over 10 kilos & 50 cmiin ERgth’

Gl L.J aCIfIC Octopus ( Enteroctopus defieini)

W—h}ghir Ig- 70" Kilt =|t4s the largest of all octopus. Octopus can change skin color
'rnrou Jn ,)l._j;ﬂv‘ 2 sacs called chromatophores & change its skin texture as well.
I(SEarmS NaV tp‘owerful suction cups which can also taste food. Apart from ink
— ’f’h;‘f— 1P oduce a pseudo morph to confuse attackers



OCLOPUSHIES S0 2S00 specie=s 59 me ofi whick imagination. They can change
SolobyAcontrolling the chror atophores which are cells embedded in the mantie "r']a"f?are
il ECARVItINpImEnBaranules: Despite this ability, all ¢ em are colomblindMiNote therBlue

RINUEG ) he Mimic Octopus;
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by Aoy,

Sguids living in the abyss - “Dumbo™ &&sbraculas
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5+ Gastropoda i 4
—_—_. —

—,

——— — —

HEVIOUS|y Rnownas Univalvest&rcommonly” callea
S1iellS

RIlSHEA= (Cwith shell ) or slugs e ( without shell’)

"

Q

65,000/ _)f cies, marine, fresh water & only mollusk managed to
Jwrr'c me many challenges to live on land

—
-~ . ——
’L"-'

==, —"r s“t‘.have spiral shells, with head & siphon m/Kk%, well developed

-

e mtiscular foot, some Wlth operculum O
—

e—

i

J—

\\

J ,—Crawl or swim, some burrowers

—

-



e beautiful “foot” of gastropods

e




° Characterizeﬁ‘-'liy-a 111801 degree counterclockwise torsion on a horizontal
platerduning the growth process mainly torallow the animal tofretract into

LAY e L M . e

Torsion in gastropods

w4 _ cavity
| +—Foot

Man“e Anus
cavity /—
fry

]
l(v_,c epeeliy toedpile
{
eqe~—_ | A—hezd

// /‘ & — i

_.‘/ ams
farephrtbiopee
‘[—] wlefl nepheldiym

\ ‘:‘\np‘-l reghidium
“r2AL tn radels aae

pedol retreckor mole
T -2gedive glond
/ ’

.‘—“q-_
/ / mandle mrpla



IheNnsanitary. effect of the 180 degree counterclockwise torsioniave:
EuforuIerdevVelopmentiofislit (slit shell); keyholey(limpel)/fpores (abalomne)™
silllimately the siphon 5 _ - '




@astropods can be subdivided into3 main subclasses :

> Pf!)\df ;. 2R , — -:: +_ \

R

g, = -

étobranchia D RAEERA

,‘:. . Pulmonata . B Hiino 4

— - —
—_——
= =
=
—
=
==
==



drosobranchia gifEca% - -

eI

Jaljorie; offmarine gastropoedsiare prosebranchia. They: breathe with
jereNdllisilocated in fiont ofithe heart 8 have operculum . Also called
_)rrer)roné A A A SN LSEERVENGOANSItWISIEdNRLe 2 figuUreofi
SIGHENINISHSIMOSE NUMEreus; Widely dlstrlbuted & diverse mcludmg
SEEISdllS B fresh water snails

aland

gonads

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



Mollusc - Univalve Gastropod
Pasterior
iy = Protoconch




Different types of operculum 2=/
| larafdsestone:



Opisthobranchia {RfEEE @ et

p— L

GOmMmonly caIIed Sea Slugs ,’éﬁ@ﬁ most are without shell & with
ojills JF‘HJIF Ui raliNmaRnEMIOSEWIthishElIStaretextremel yAthin e s
Ditiles ,000 named species with many thousands more to be discovered

QOral tentacle

Rhinophore

Ganglion
and nervous
system

Anatomy of
“an Opistobranchia
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SINOISIebrochia have 8 orders :

ephalaspldea BE 'E'.'ngubee shell-%,%ﬂg
2 JJﬁﬁn OSSE == €.0. SEa| COWE "i-/
Jr\ﬂ:«mrc“ e 6.9, Al ¥ Seg

20 N faspldea 55 H €.9. Pleurobranchaea

5y Nudibranchia  #2## H e.g. Doris 54~

6y Acochlidiacea 2% H e.g. Acochlidium

7. Thecocomata  #=RE E H e.g. Sea Butterfly Cavolina

koAl
— fGymnosomata k3 H H e.g. Sea Angels

: =

=

A Iiﬁave undergone “Detorsion” which is a evolutionary reversal

— ~.‘T hey 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




G b e, vaughun, 2002




A ap sucking'siugs
G .gr the @ @_e.the r“Jr}i r .
powered.
C*gHJﬂJJ“ |
) )z) )] IJr/ chiallengesithe un,Lm H
enta
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3. Anasipidea &S g

CommngJy }fno‘ﬁfr aS.'sea hares” s ;j; ith a ¢ Oft | ' _:mjl Shell

-

SELETR

-_J -_J




T—

d, Korea are sold as food

Sea Hares'from' Jizhou Islan

—n - - e ¥, v
v nheN of _ _z"A( B s
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__,C hare living in Tung Ping Chau’s tidal pool, probably

a— Aphysia kurodal BPEiE5R

——
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St.sea slug Is a sea hare called Aplysia vaccavia (Cali _1'-1’—ﬁa' :blg%,,
)- At m long Weighing 14 Kilos it is fouﬂﬁ'a“lbﬁghe WESE Coast

parapodia



. Notaspidea =75 B

euTfimonlyknown as “side gill slugs? fif
sienidum 2 |ocated onrthen

ool s

'QA-K' , 1
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AIRIEVEIEXPOSEC Smelling
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Mere examplesteiNuaibranch |
S EX SSTeIFNUaIBranch. Notesthe famous “Spanist
PIES dibrancn. Notestne famous “Spanisih,[Dancer




T y.ﬂ§h c‘lled
U pl-* :Jrl:l]'l"’ A/ ,,r) naJantinia




6. Acochlidiacea #5k 5 i
PECIES theyrare very unusual sea & ﬁr-eshm@tﬂ'sﬁgs which'are




REDIESENIEUMINALIE utterfly 7 21;],,r t IS allarge groupsofismallipelagic "v\nmrrnng
camivgrous Searsiugy Underdevelopearsnells. They are alsorknown as the “canaries
i SMonitering the environment (f 6cean acidification: )

Fhan. Ress Hapooat




Sk Gymnosomata &
gigesaroup ol small pelagic poisonous swimrn]ng carniVoerous sea slugs

~

*’-——‘1r.ﬂ~:r-r

erJr—*rJ Py the Sea ANGels ki 22 AR (NGeRENITIaching). 6
Jrnme: :Jnd d Wide geographicalirange from polar regions under

-
B

- <‘:v
: - : Y :
R > e N - —
- - ~
— i -— -

— N
’-—-
m——

= ‘Sea‘But’c'e?ﬂ!es-& Sea Angels are predators used to be called pteropods ———
ma wing-foot’ e

- - -

l
i
:4



Pulmonata ﬁﬁ?ﬁgﬁﬁﬁ{ .

- e -
SENnstead of gills they breath airwithrpallial lungs formed: by heavily.
vasculanized imantieawall. Noroperculum: Only 200 plusifamilies but: most
‘ and astiand snalls [zEkE4=,

SaMPILOUS PhYSIelodically e av (Ve or
Semitsitigs’ =iEir & land slugs =it Challenges include how to

rrsslsf ‘ir, dehydration, reproduction, shell making & food

ducts from salivary
glands (obscured

by lung)

lung with
many blood
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Pulmonata has two orders*
_,le one: pair NtaClese.q. Lymnaea

’_ E)mmatophora AR B with eyes located at the tips of the second
of tentacles represents 80% of all land snails e.g. Helix

~
“ . -

(* land snails also include a more ancient lineage which includes a gill' & operculum)



Land Snalils [EEie 3 =
-andfsnails evolvediabout:350 Va —

70 families with 24,00‘0_*sp€éi'e‘s
Largestssscmaveighingeyenbkilos. Smallestionlyafewem.
[ife’span between 5'to 25 years

jority Hermaphrodite but need to exchange sperms

EW movement — fastest garden snail creeping at 6 cm per minute

S cretlng slime to assist movement & keep their body from drying out
Most are nocturnal & herbivores

Cannot hear & with poor vision rely on smell
Most hibernate in winter or when it is very dry
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BOmmon name for tropical air breathing arboreal snail
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'Semi Slugs ik

e enerated.t_o such a
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and slugs [EiEsy [ S5

Jinese are sheII Iess land snails with soft slimy: bod




SENPO00rSpecies withr8,00

/. |vaV|‘I;ameIibranchia EESTL [ (:7[:5_15\)

.

0.marinejand| 2,000)ivingnifiesh Water:

J :' consisted of two vaIves_(Ieft & right) which are joined at the

dorsal

antacior

LOPNIEIG

opENbysthEligamenBhingesFZs:ocated onieachiside ofithe

Imborand kept closed by the adductor muscles EA=&Hl . Some also have

pINgENtoothed Which IS an important feature for identification

» -

%
3

/
S
LEFT VALVE

7
g

N\ A

RIGHT VALVE

Clam Shell Features

Joudyue

Posterior

—

pallial sinus

paliial line

ventral margin

umbto

growth lines

Adductor
Muscle Scar

Mantle

L~ Cavity




Some like clams have axe shaped oot 7= & (Pelecypoda’) o
JJ g _er Nnteithe sand Some like oyster & mu§ie_ls ‘g.rg'ﬁedemary. et

= Iter feeders ,)Eé: eatlhg detrltus & algae through cilia 45 Usually have
= tWo siphons for intake and outflow of water. Breathing through plate like
— = gill called ctenidia ;m@ ( Lamellibranch )

Exhaled water

Byssus threads
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: jye!*e haveé,sub
Palaco —,Jeem- .-,g:ja 7 — e ——

IV ICU A -

_‘-'—

Ptreimorphia) 27tk
), ,w— HE, Mytilus %6 H B, Pinctada 3k5:H H, Ostrea 41485

J ‘T’nc eterodonta T B T A
—eg :Un/onO/da L=

== Fleterodonta =N
~ e.q. Veneroids BE, Myoida YSE5E

—_

= e Anomalodaesmacea S#waodd e.g. Pholadomyoida ZE8fH,
Septibranchida [Gf&E H
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HinlpEles

& Ostreidae
o' Pectinidae

8 Cardidae

Tridacnidae :
: razor shell /7EL

: window clam &S558

: full moon clam J H %S

. cherry clam 1828kt

: Jack knife clam 7t

: freshwater clams 37K

Arcidae
Myilicae:

Cultellidae
\/eneridae
Lucinidae

Tellinacea
Solenacea
Unionidae

Major Bivalve families

. : —,-} _ F ~ . .‘\ — R

l a A Im ———
amusselizs
- Nen ST

el

b

/-

: oysters %t

: scallop /g H
: cockles &

giant clam fEfEH
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4 Shell secretion by the mantle:

outer periostracum




) ~

SOWHESIWItH mantie Md#d Noteithe line’ ,rm} d wnl_xrg the tips of tt

geluERieet. 0 e g

S
- 4 ~




More Cowries displaying many different types of

.‘.A.'_.‘{\. - '
e & .“_{‘

Vi S e sl » <.



= layer one prismatic #1¥:E
— layer two laminated

. ] Hypostracum =% e — either porcellaneous or nacreous both

of which are acid resistant. The latter is iridescent formed by
Mother of pearl Z%kjg composed of very fine layer of aragonite

7




-
alcite J5f#f [Aragonite g/ (CaCO3) form;la

“structure of the'shell -
1" Periostracu y@stracum 4 Hypostracum

1

MG
:
:

2
T ‘-\\“\\\"\‘ WWoadtattafoy ’1(4_!'104'{\’('
v\.\')\ ‘\\l.\‘l ~ . N
.._\\‘\}. . . % B -
/14



T

plypoestracum - the nacreous, Mothe earl or porcelaineous
Bz 5 /g1, some. are iridescent (change, in surface.color)

p— -
|
I P

-t




. 4 " N, N “-
/sOImalion squamiferdm: & iz aiE -
AlsercallearScaly Foot Snailyitis,a very unusual gastr@pgﬂﬁiwlw

WESEloIiablack smoker” at thepkaireihydrothermal vent ntthe indian Ocean whichiis
dlINPIEAIWIth ironsmineral scales onits oot (| Fe354 ) to protect against turrid snails !

= =

- -



http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=5pVWDKpN0qvJfM&tbnid=cShZmnemXiUAMM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fbomaicruz.southernfriedscience.com%2F%3Fp%3D374&ei=pXohUqnJGqayiQe9poHQCg&psig=AFQjCNE03xiEbXp8ShKl03giG1qqJkglOg&ust=1378012197490786

Shell designs }_
MaRyAditferent designs—disc fan, triangula le, heart

G, Pear, cone, ear, hat;"e gg,esplndle&lrregular

o bDow=1T10

Discus TRIANGULAR BoAT PADDLE IRREGULAR HEART
SHAPE Su \; E SHAPE SHAPE SHAPE SHAPE SHAPE

7

CORKSCREW SPINDLE CLus
SHAPE SHAPE SHAPE

| : ﬂ_ogarlthmlc spiral Z&miE4s — horizontal (coiled) or vertical (spiraled),
——— 4‘-‘. ~basic shape unchanged but enlarged

e Nautilus has symmetrical coil

® (Gastropods is asymmetrical coiled to one side which can be clockwise
with the aperture on the right hand side known as dextral or
anticlockwise with the aperture on the left hand side known as sinistral
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Ut away view of'a Nautilus shell' with'1o imic spiral
noting clear chamberpartitions sz (Septors)
& sipuncler&si=: & the symmetrical coil

——
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Logarithmic spiral of a spindle & a top shell

-







il

Jfl.l/dl,x_,,gwma spiral shells
st,r:JJ the former considered rare.
( LNETENGRE MOrE EXPENSIVE
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Sliangest cephalopb‘a'cble‘ssa 'squicT 14 m long.”

Slidrgest gastropod Austgl_ia T_rump‘et (Syrinx-aruanus,) 1 m weighs 18
K11GS ' —

Biaraest bivalve shell 7ridacna gigas 4.5 m acroess weight over 230 kilos.

liféspan 100/ years plus.

=Siallest shell below 1 mm

.

.J‘;-j‘ -

o .’.rh‘:. eSS depends very much on habitat

- .

—— s—
- et - —
S~
—

e
§= =% Clear growth lines especially for bivalves

T el
S
==

-

- —

—— —

(w Eight growth bands on hinge plate

i B T . - o K of a geoduc Panopes abrupta
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Mini Columbellidae/\Wentletrap & Land*Shai
=
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NEWlyAdiscovered micromoelluscs in Papua NewsGHinea




T

EoIor/pPattenm =colonormally I’iCh'iN@d dull'in the temperate rgg]r'l_; -
jEIpreLection/camouflage, warning or sex ? (Useless if the shell has aipefibstracom

NMOSHMIErEditary but.alse affected by diet;, the food availablest®eEmperature
— e . . - AR

M i S ! .
ey 5 LU 2 R e,
s
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Habitat

-
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g-ldabltat b
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SYACEPLIOT; WJE:.'I

Pellzle _J] rface )

Intentidal gr littoral zone

Subrtidal'zone = from low high tide line to 200m
Bathyal zone — from 200m to 2,000m

== yséal zone — below 2,000m

———

e T Sy

:,=g_ “ Roc clw ‘Sandy, coral, mangrove, mudflats

= —’f;/"’— =
— #::-_-;" s

— “‘Para5|t|c

-
—

—

16 Provinces Arctic, Aleutian, Australian, Boreal, Californian,
Caribbean, Indo Pacific, Japonic, Magellanic, Mediterranean,

Panamic, Patagonian, Peruvian, S.African, Transatlantic, W. Africa

—




CALIFORNIAN CARIBEAN (LN TR DR LTS IAFINM

FERUNIAN cony SOUTH AFRICAN TRANSAYLANT M
:




-

-

[

InEisHiailsiare everywhereincludingrarlarge numbeReiSpecies of: beattifl
WEersnailstin Florida, Cuba, “Prllippines, Indenesia, Malaysia & Hawalii

e i—

L b, ¢, vaughan, 2002
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Molltusk can”be herbivorous, carﬁﬁous} omnivorous‘té’Wﬂl
‘ ___ Cannibalism is not uncommon
-l S

1. erblvory pIant RS ,‘ S—

o e—. S

Preclionasitidgichliisiigelidigiefetgls

g ’| _ihg ( Fascilariidae )
ﬁ dglng (Buccinidae )

E :{‘ -'rllllng ( Naticidae )

- O Sy
i

— PedalasphyX|at|on ( Olividae & Harpidae )
;___:r = —— Toxic secretion ( Cymatiidae )
= ‘ J Toxic injection ( Conidae )
J Pedal manipulation/ probosics probing ( Nassariidae )

° Symbiosis



~ e
BiValVes are filter feederspiising cilia to catchrthefood including

plankton & detritus off noniliving organic material

incurrent e e
siphon e R

o 7 s o
o £ 0"
/’
J .

byssal threads
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@ther mollusk have radula &g which'is a ribbon of teeth acting

CONTINLOUIS AN
of radula

Marginal plate 2
Marginal plat

Lateral tooth | Lateral tooth 2
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Docogiossn
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&/ Tenioglossi \
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.ﬁw g “emd Toxeglossi
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Rachiglossi
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er g%%a:%! is actually a moc
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ARlextile cone’s poisonous sting
BONEISHIENSHPIBISON ISIalcenoto

Fhoid e bey Dt Pasd aved st 1 e,
Vwwer sty of MeBumue







' B
ANirton’s Trumpet consuming ite¥avorite food cro
o e

f_- q" . 2
SR
,',J.‘f‘ A

-—
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~ A melon or bailor shell swallowing a small fish
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_Jlrrul -t ‘fJ;)o snail, Oyster DriIIs (Urosa/p/nx c/nerea
gjrr.-cl. a aidedib

ft meat ofth o))




‘ u]l re very small in size. Oneﬁow IS suckmg bloodiffomia

Sitissue with its extended probosciswitiifanother one
. Othersiare feeding on ecninederm

—
——




.
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SUEntayawoenm shell AkiZ captures its food by making,aumucous net
fiom a gland'in thefeot to catch suspen
| matters in'the sea water
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SEuifigaby symbiosis e.g. Giant Clams are associated with lar

. Igdg GallEdrZo0Xan heIIae-whlcE they farmiwithinithe: .
flourisnigel talge gh photosynt ventually being |gested — g Case of

- “Solar Powered” foodisupply.




| 5quid-Vibro Symbiosis —
APERSTeMNNE giant clam,, the “humming-bird Bobtai —
CEpmne berryi ) = 515 ability te; display. fluorescent color is

e

PYMIIUINNG aitype ofi bacteria called Vibroifiscrier Inside;its body.

UIISAPHENOIMENON, dlIEa SquIas VIDFerSYmnIosIS
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® Swimming JiFzk

e Jet propulsion M5
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Penishelli

1
g
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ERZMBUOWING H 7 -
Vaimly bivalves, hav atisiphoenic structure;to facilitate

pUrreWIng into the sa or Iddy bottem:




ASDUTrOWing — NOW YU See,i

}‘ Y ~
oy . ol s .
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5, Borlnle »# Riddok #SEais & ship worm fift4H respe
torhard rock & woodiising)strong acidic Secret

il
S A
Tad <<ty
L

[+




2Reicwling and some able to clink to rocks by, suction
: e
e.g. Jl];_)rf; ﬁ!i alone: _Iﬁﬂ?? J]l' SECrets mucus to aid crawling:

A&

5. F0ating é?g _Janth/na Jjanthina

-
»
—







B
b4 et propulsion : Scallops swim bﬁening & clohgiﬁg the: 5}1911:-_'*

flJ]J:d 1 dCCC idion. Unlike most mollusk: J("Jgr)fl::-n._\
devr}lm iEyes—to detect J,),.)J‘Jr Clj Iig;gar-ed ors & fleed



R .

5, squids, cuttlefish & octopus use real Jet propulsionsiNautilus,gas
wambers allewsthem to hover., Cuttle fishialse S\lateral finsi
feRSWimming _— -

Water is drawn into the mantle cavity

on eilher side of the siphon ‘:E/ contraction

of ragial muscles in theé mantle

wall. At the back of the mantle

cavity the Hlow swings upwards
asses through the Ctenidia

{qills), and eXits out the siphon

\;g\ Moot '
Wilo cavily —



Sex & Reproduction

Ll



IENEProduction behaviB?of_r@@%Tvaﬁes treme Om SPECIES to
p.ec‘er' Ean be Sexual ﬁﬁ’f&ﬁﬁ or sexual B424E ( natural cloning).
QVisEIsomelareBisextialShemmephroditic) M= ERE e gmbubblesshelli&

callop glranssexual 814 meaning changing sex is not uncommon e.g.

IHPEL 5]]',6% Mussel & Oyster. Sex change can be triggered by food,
LEPEatlre & environment.

= Gastropods

g

..T- — .
e —
p’

e
_~—’-

= Extremely varied. Most marine gastropods have different sex — either male
5 - or female. Hermaphrodites are universal with pulmonata (land snail) and for
- most opistrobranchia (sea slug). Fertilization can be internal or external
- depending on species. Some produce egg case/capsules and carry by the
animal. The eggs thence become free swimming larvae or veliger. More
advance gastropod like land snail fertilize by copulating & internal

fertilization with eggs maturing directly to snail with shell

l f



- L

Reproduction Cygcle of
SOWIAISHD | ermaphrodlte WIC ermal fertilization by releasing the sperms

REgsHnte the water. From eggs to trochophore #i E & free
SWINHGE VHJUHJ‘J = 2 tormatureradultswit thZ

il

A cluster of egg The veliger stage

copsules is brood- : is free-swimming.
od by the fomols: Each capsule con-

tains many eggs.

DEVELOPMENT OF A COWRIE




T

nail repr&@o' n cycle
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K — -
note the white pe‘his located on one
Dexter snail cannot ithSI

Albumen
gland

Penis
Ovotestis

Genital

Hermaphroditic \ {l [ iy

duct o
(c)
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WHERNWehEMmaphrodite snails met, the male organ of eachi snailfmusts —

ECUIEELESIE It-‘f[_‘L' o)fefz ’1 Ol the ther LK ;%

—

r—
—

SIiPpERIiMmpet shells er [0/ _;.1;).3} practice Sequentie ermahr.Q.djte;--sz
U EN B ESHCA GWESHONENHUHIENIPLLOINE rerrull—* andithesoungerntasmaller

OIESKRENOP ale [[L_j] l 7’~| 2 diedithe largest male on the pile wi
PECOIERENEMale '

J.‘-

Crepidula maculosa Consad, 1846
Fext and photos by Marlo I, Knshery 2009
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Mollusks@rgy -

Sfale nerma hrod|tes WhICh often form mati

SEMIEES
HOENREIVI
gerirlers




MOSE ']vafv"« horny. Dl:;r.d lermaphroditic and
thuSiGapalerefiselifierntilization: Semelmnusse.
}—r SE) O\'- Oft 'S as male and ended up'in the
Siiel aIe Aﬂ have external fertilization. This has very high
<l s of Bay: scaIIop survival rate is one over 12 million !

\ I - »
~ =d

O LG
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Reproduction cycle of Scallop s —

™ s

D-shaped
veliger

fertilisation
(polar-body releass)
veliger: 'q%

8-cell stage

mature larva

D-stage vehge;é trochophore

(150um)



idaeia s8iSkarhermaphrodite but produce sexually. Since it cannot
MOVE, it practices broadcast spawning by emitting sperm & eggsiinto the
WalerARadult can release 500 million eggs at a time. §pawniﬁg LR—
GeINGIdE With the tide & the meen; phases ! _———




Empsilisiis a North Amerlcan fresh water mussel. Their yo ngs ndddio-gj
through 2 gz r.1§11f s attached to the gillsiofifishWhEIERthEY SUCKthE

PIBOEMIAISIS made possiblerby modifying the b 000 pouch w ich contains
tER/OUING to; mimic the apperance of a smalllfish to attract large predator.
fisr) to syellleay e




o Cephalopod -

—— -
CaopLzlle)sele aIways nave separate SEX & reproduce Hﬁmxual
rru,ms copulatlon which mvolves the male inserting his hectocotylus
zirnr) (~ ShRght) Sezibiinte  thesmantiecavity, of: the female, along which, the
SPEITTIEUOPIOTES T=% are conveyed. The'male willFdie after the copulation.
r—*rrul' usuaIIy lay thousands of eggs after fertilization which can be as
ignyAas 200,000 eggs. Juveniles hatch directly from eggs with no
SWimming larvae

I e = —

Matlng ln cephalopods

 —
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NEIFOWee ,J,J‘-‘ff.lf‘-‘
O,)!-‘I;JI actlng as door
BJ\qu—\‘” oses both valves tight by adductor muscle
B Smoeoeth shell, difficult to grip e.g. Cowry
23k ﬂ}r er shell or no shell at all to enhance movement
S5 5pin seg Murex
—== == ouflage e.g. Sun Moon scallop, carrier shell

-

:,=g_ = §mk to hard surface e.g. Abalone, limpets

S

- N —
~ & Escape by swimming or burrowing

——— S

-~ e (Cutaway foot e.g. Harp shell

—

= - ® Secreting ink (melanin)
e Secretion of poisonous chemical ( nudibranch )
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Self. Defense by, cama

- Carrier shell\Xenophioride

- "

-
R fu—
-
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Ways of selfi Defense T

ez) flalf UICOUIS coating contains poisonous;acids.and g;_l“n_er.@qeﬁﬁﬁ'compoundw
cleter oree ' ' ' ICKYANKWhICh causes sensory.
InzietvEiten);

ink
wes gland

:
| m—

_;’_?éh:ﬁarp shell’s last defense is to detach the posterior end of its foot when attacked by

-

= predator like a box crab
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I shells E#zF#®
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Usage

Glifency.— money.cowry/tuskishell, related Chinese characters,

..

e

Orfiamental — from simple “souvenirs” to collectors’ items
TRy

-

Shiellferafit - lamp shades, wind chimes, bangles, handbags, byssus
glov'_r*-' mpets

——

r-of pearl — pearl, jewelry, cameos, inset work, buttons

i

-
-

7= }y étn
P —— --:
4——-" ,_‘V

,..s%%fIndustrlal use — dye, pottery glazes, floor tiles

—

—_— ’t’-
= p—

e —— N -

I

_ & Medicinal & cosmetic use
® As home for hermit crabs

® [or food



MBNEY.COWNY SNEIIS decorated the sHu | of a pre hlsm
b ESYaR ‘.
W e >
: &



Golden cowry

(Cypraeaiaurantium.)

SYMBOI T Tertility. &eautnonty by tribal cniefs in the Eijian Islands




T

erent types of sea
n collected & traded|in WestermpNort




Shell Money” - d

eadilyrecognizable, attractive, easy. to canry, availablENiNarge quantity:
yatojobtain = Cypraea monetay/ Cypraea annu/us: Usedin China 2,000 years:
ShiengRed Chou c‘}ym}sﬁﬁ){iﬁﬁ-}@ IN'S EPASiar & W' Africa (‘one slave worth 10,000

eLalssbillion shellsiused forfthe Slaveitrade.) asiwell asiPolynesia '




ceramic
~

H

cowrie shell

I WE e BH AS






SIIRyASIUAWESIeRGEe SpuUn into fabric te make expensive :
VIEditerranean. Nobel Pen Shelllisithe largest bivalve'growing to 1 m tall.

JIENYSSUS can be 20 cm long andlas thin as human hair. It takes 150 shells
teNakerapairofiglovede . '
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iler;_s,(‘\(,olutes)/ wash
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Eameo) lampshape, brochures, !Muﬂ!et (ﬂgﬁ]ﬂ‘ SWEIRZDOX -

polishied desk decoration, buttons & wind.chearm

-y

¢
3t
“
g {

Bl Cop2ne




JJrrL.;g.asurru y.made shell’e Crafts




WJIJ_JDW I),J.r eoysters (“P/a
saliialserbe Used in the




pearl Oyster & Fresh water pearl in clams ( Blisteripear! )

PEdlNeanialsoibe found,.in mussels & a few. snails suchasttherQueen
@onCh &t helmet Can| alse) p'rod. .. ’e-x f J .ur‘ Whlch IS
AC !

B
-
| |
=
B




ENOSSI 11 A mollusk fossilsiare commenly"‘us’ea for geologicai
IRAGNN Biostratigraphy.
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SREIUIGUSISuspIritual use

ILOHSTUMPEL & ndurchiunks, sinistral ones sidered more
floly | | | ——— e A




. edicﬁ%ﬁc Use : using crushed abalone shells E%JIEE .
,)9:1 powder K. Cuttlefish bone is used ‘lw@thpaste c—

Biegllie from mussels byssus. Conotoxin from cone shells for

painikilling, anesthetic & treatment of neuro diseases
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Ghasiiving on' land as wel in the'sea. M
SEENMOTE than once ! _—

-



3 - e
SINhEImollusk itself is an important food source for m i -

@nly 85 Specie are pois s, Man consume |
mollusk per year worth US lion

MolluSKTAqUaculturensowrar

= e

Squid, octopus, cuttlefish ;' mantle
Abalone . foot
Clojglelg . foot
= Scallop : adductor muscle
- Penshell : adductor muscle
= Elephant trunk : siphon
~ Oyster / jack knife clam . everything goes

i - ML -y 41 1 T
» - " ] e rrarra i SO

1



//upload.wikimedia.org/wikipedia/commons/f/fa/Abalone-farm1web.jpg

- . Abalone .

ers or sea ears In Europe & paua in New _Z_ea'la‘ntl —
p p o .-P-.,'V" .
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e
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Tasmania abalone

S— - —

_—

Jisiiianiaias the largest wild Eaiw;'est‘abalone fIShery in Australia
OCGUPYINERZ5Yo0fgweridimanketisharedaincrieasing as Japan,stockiis,

clacreziginie)elifs to the 2011 tsunami. Greenlip (Haliotis laevigata ) is
enelcommon than Blacklip: (Haliotis rubra)

B Green Lip Black Lip
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Catching
o Organised poachars o Licensed divers » Shore-hasod divers o Lxtended
Ranly weovge: o tislividials

A 4
Pracessin 8

yovae Cvascmm ) packed o Caneed @ Baalod

Selling to end consumer-
o Expor) w Botul e Persondl wse
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MUSSEIS (Mytilidae) b B /58 FE 35

Pericardial cavity
Foot retractor muscle

Intestine ‘ G ™ R Anus
X 72 )

Stomach
omee Posterior adductor

LA ¥ 5
Byssal retractor 425 T A muscle
muscles ; ' g

Labial palp Blis

v

Aow
:AAnterior adductor
~ muscle

Mantle edge
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allop (Pectenidae) & B/t E iz
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_ Giant Clam ( Tricaca gigas ) ¥
Japanese Hime

RS-



li@yster (Ostreordae) %1 iz - -

O)/SLERGHOWS contmuously throughout life & may Com G"yeafé e —



80 Oyster Farm at Freycinet Tasmania = oysters sold'at 2 yearsiold™
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lephant trunk clam 5
-~ ((Geoduck — Pajiopee gefieloss
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SCargots
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Cerith ,Babylonia, Top shell & Clan;
—— - -—- - gy —
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s v Boy Hawscod







_-_ - (Gastr sﬂjﬁﬁ:
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o Arcrlzlece Jeisg| I'JJJJ,LJ ,ET‘i_u 2 540Ma

. ,'?stropoda . i 2 H 250 Ma

- ‘.~ - iy

-g_ﬁ gastropoda ZriEE H 66 Ma



sloje 15@ opoda;

@1 S|it shells (Pleurotomaridae 47%iz)
.;Z’Abalones ( Haliotidae iz )

e Limpets ( Fissurellidae 552)

& Top shells ( Trochidae #:i2)
Turbine ( Turbinidae &%)

Nerite ( Neritidae &)
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EMPEFOrS SIit Shell S57%qMe ( Pleurotomariay)

—

oo .

Xsiearover 500 Ma it is a livingifossillwith 16 species 1= 88in West Indies, 6
jepeiicmliciWan, one each in Brazil and Seuth Africa all=living in'deep water:

e ——
—
———

& Guido T. POPPE = © Guido T. POPPE
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Turban e

IIaPESLTy o CatSTEyERtunnan, (VU700 peLiolaLus) SaEIeen tiroan
(TurboNmaniioratus)

S Famcizle




—

B
—

orned turban & 7u/bo) sarmatics

-
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@k

Star- iirpan = Yoka Ste '.r‘l-‘ It Stals
8ranunnamed turban from Okinawa
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eommon winkle & crowned prickly: winkie:

- (Tectz ‘/_'yus:- Co/onatus)







- Mesogastiic
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Tu jrl-t lefz]ah
Cerlthlacea
~ & Epitoniacea
= * Calyptracea
~ e Strombacea
® Cypraeacea

9
: Q

V..

=== - — e Tonnacea
= = e Naticidae
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~ Cerith shells
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Miradllzirgmatnlgeegl o elele
VERy rare’ but now can"beseasilyfound in the nortnern part
ofi the Indian Ocean. Alse note siphon: NeLChES:!




11DIa conchn =B E Iz
Of pretecting e SIprRon:

the long JJ;rJor} Canailiio
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Cowry & Miapieowny . Cypraeartigrisietiiappa:







Snake nead & Asellus COWry.
(Cypraea caputsenpenis: & Cypraed dselius:)







TOllelD)
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braria)) Stolida cown
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Chick pea cowry:

(Cypraea pustdidria, Cypraea nucieys)
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—' - Oypraea rienal =R '
- - —_ p——— e Reg—-




Bypraea.teulere, Cypraea mouse, Cypraea themlone)
Cypraearmauritana, Cypraea cereliiele




llireeirare & expensive cowry : Fulton's cowry (C. fultoril);
RITESESICOWRY (( C. /iraser) &EWhite tooth cowry (CRLEcouo DIOAEVIp)

el ——
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Cypraearaurantium & Gypraea gutiala:
are still nignly priced
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King helmet
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BonnetsheH :
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SMoonisnails — naticidae X

including “Shark’s eye” & “Paul Newman’s eye

/4

'''''''




Neogastropods
s Muricacea B
‘e Buccinacea iz
~ o Conacea =iz
e Volutacea jgiz
~* Olividae iz




Viurex sh







Radish murex







Zambo’s murex & Key murex

- -







= " ) ‘N l‘ 1 L) \/
SAIpe's DIl MureEX
(Haustellum haustel/unm)
Ghiaracterized by itS extraordinary elongated Siphenttibe




OCKY. coastal.envirenment
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© Volute iz

- sl
IF.’-J MR
WibliRhENTIesE beautiful ones found in Australia, they

_ dre Sometmes called
ERROIIS-Royce of conchplogy”. Many: arerarerandsighly’ priced
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CNir
Spindle s
Wities, 000 species they are the most diverse family o
~ Whichpesses;a poison gland
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(Fasciolaridae

dedtU|

P
D



nese wonder: shell jefksiz

I/ Nr -

(igtchiera mirahilis (Turiaaey)many. considereditatreak
When first discovered & named in-1877




Vase shell — vasidae =iz
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Whelk - Babylonia shells [z /“ 5= iz
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Whelks - Knobbed whelk F&iZ

—— :
BUsycon carica (" LIghtRingwnelks) \Busycon contrarium.
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Architectonicides

e Epitonium
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Hieterogastropodar

Precious wentletrap or “Staircase shell” Zapifijiiz
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| water/Land snails












amily Veneridae
- (680/species)window clam Eeie
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' Family Lucinidae

-50©!s1a.esiesi fullmeen cla
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| © b. 2. vaughan, 2002
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Unionidae. j7Kus:
( freshwater 700, species
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Hammer oyster/Thorny oysEer/cocksccS ) oyster
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ROYal cloak scallop & Noble scallop jEkEEs
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“Eldntclam 2 cna gigas) ' —
iigntpiully.grown & pearls known as “The Pearl of AllahFWRICR can
WeEIgh up to 7 kilos'measuring 22 cm. Life span'tpite 75 years




=Uted giant C YR
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f 12306 Zakvormige steekmossel
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Watering pot B2 s — the most unbivalyelikebivalve
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hell Collecting

BYAtYpE, bysregion, by sizei(miniimeanse=iimm),
‘Direct collectin hods of preparation’/ protection
E:x,ﬂnars: OyAjoiingjconchological societies, _
B) _Jymﬂ — :

dl' SHOPS/” e-purcnase

JC| ¢ mg Gem, Fine +44,+4,+ , fine/ Freaks
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NEVILLE COLEMAN
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Vitiseums & shops

Natiral History %f?nﬁ@h (Ormilly |
Smitnsenian Museum ngtonDC

DElawareNatural g istery, l‘/UJr—um Wilmin Jun
Seashell'Museum, Lakes entrance, Melbourne
Daliani Shell Museum PRC

Sdflya Shell Museum PRC

;\i.us ung Sea Shell Museum Taiwan

| Dn.s Nature Education Centre Shell House, Saikung
—® =huket Seashell Museum Thailand

H K Shops — So Ku Wan, Lamma Island; Tai O Market;
— - Kwai Fong Mall

= =t phlllppe@conchology be/Topshells.topshells. com.




Size
{mm)

Author /
Date

Description

VERY UNCOMMON

SOWERBY | .,

NG LIS 6 70
o4t OLLECTED IN JUNE
LARGE AND
.? . , MACROPTERUR | HEMPHIL X H’T'}_{PML _
> "( MURICIDAL TREMPER v SPECIMEN FOR THIS
' FORM . VERY NICE
WLECTED IN 1580 S
| LORENZ & | { S AT {
@ () lorencrone eer cLocera PAEha® o s FAE ADVERY N
. v SPHERICAL SHAPE
e § = Saddrd ORITBE
5 — = ™ 3 NDAI AU SN e HUCE 14 pp | RARE AND VERY NICE
. ! SPECIMEN

H[ ;.'k"'._

> '. ? o5
PECTINIDAE | PATAGONICA | BRODERIF | B2 2
1219

OLD

COLLECTION

TOP SPE(

QUALITY FOR THIS
RARFE SPECIE

SOLLECTED IN 1969

RARE AND NICE

LUSA

OFF DANA POINT

MEN AND |

FUEGO

ETHIOMA - NEAR

MASSAWA

CALIFORNIA

KWAJALEIN ATOLL

HONDURAS

AUSTRALIA
QUEENSLANI

CAPE MORETON

ARGENTINA
TIERRA DEL
ISLA DE
LOS ESTADOS

Price

Quality (US $)

FINE+++/GEMS 80 00

3

FINE « ++/GEM 720 00

L
-

FINE#++/GEM 740 00

FINE+4+-+/GEM 480,00

FINEO..
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