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— _'""-. n Ma | arkGreglkofor soft. The scientific

—— study of mollusks including the shell. It is
a branch of zoology




,,_-—

-‘

-‘:#3}

1" a0
u"\

ll‘ \;
\

. ——'

- —A' Grder
*‘:A Family
= ,A Genus

VV at is MolﬂsE ?

1. Aplacophora
_2"’3’_'P0Iyplacophora

- 3. Monoplacophora
4. Scaphopoda

- 5. Cephalopoda

6. Gastropoda

7. Bivalvia
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A 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 !
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- Mesogastropoda
jily - Cypraeacea
" - Cypraea

‘ vitellus*

== = Cypraeavitellus Linnaeus (Binomial system)

Popularnamei i Paci fi ¢ Deer /@owroy o

*vitellus means the yolk of an egg



Mollusk Evolution
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Animals

Cenozoic
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Triassic
Permian
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Devonian
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1. Aplacophora .

ANGIeUpIeT small deep water e vely *benthic-shell-less marine mollusk.
NGREVERiEntacle orgill: Breathing thro the-skin. Two orders-namely
Chaetooernoloe & INComenioiiz wWith 820/ SPEEER Xy RONEC/ICHIIE HEEEE

Ventral
grogve

Posterior
chamber

(* Benthic 1 lowest level of a body of water )



2. Polyplacophora

Btimitive marine mollusksalso known as
iepresented by Chitons "=+ &

Gonadal Pore
Renal Pore
Pallial Fold

/ Intestine
Gills

Digestive
gland
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Fakge foot highly specialized for adhesion to rocks
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2 L) n rocks near shore & all herbivorous feeding on algae

..’-—" ~ -

‘v
—— —
e — p— —
—— _—’

24': A Move by crawllng Can curl up like armadillos
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H.K. chitons
Acanthopleuiajaponica. == 7=+ 1

Wil oSt commonly chiton found:| l&v&r‘ﬂ:{!m




Eryptochiton steller e

Also sailed Grznbe ot =2l [EON S Ig il s BN Fi d'S G
WEIGhIGgever 2,000 gm foun jthe shores ofithenotthern Pacific
ECEARrirom central Callfornla‘tgAlaska  the Aleutlan Islands 1o Kamchatka
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3. Monoplaco

ZIN\IEE g one pli;:t‘(és VELY, primiﬁ‘—w—:; with fossiis existed in the
Pieeainbrian. ihought to beextinct:until Aeopilina g J:ffru}@:l_ -
it B yes sehsstionsly icoiseoE el (a«uac: FL.Ld Il 13;:*‘ R3S/
RUEEPAVALErH] et eal
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Photo by Robert Sprackiand

A A Ohli/ a few centimeters in length with single cap like shell & internal body
segmentation with 3 to 6 pairs of Ctenidia & 6 t0 7 Nephridia
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"‘12, sedentary, living bukiedsinder layers of

feedionforaminifera & other detritus-
m,m.lel assumes this fun

e itel n e c‘ es. U§e stlcky Capatcula to catch plankton

'-




Dentalium sp.

canatcula

www. bumblehee.org



Cephalopoda

i:Helad foot e
Allfmarine e
Piailinenaheadmmouhbeak)neyesiwith advance Visionye
[EeNtaGleS varying from 81090 plus

SWin by je pr‘opulsmn of:scramble

\leSthave a.blllty to squirtink

)Og ~M:q.a all marine, most without shells

T‘nw ale the most advanced & intelligent of all mollusk
qm, - mct & two living subclasses :

g —
.—~‘-—

..

—

-

e a Ammonoidea all extinct

-

t:_‘;‘__ " ~  b. Nautilodea/ Tetrabranchia / ( Nautilus,
5 = Allonautilus ) Tetrabranchia meaning having 4 gills
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c. Coleoidea/ Dibranchia / ( cuttlefish, squid,
octopus ) dibranchia meaning having 2 gills

A 800 extinct relatives Including orthoceras, cameroceras & belemnite
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Evolution of Cephalow«b’
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PLECTRONOCERAS
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NAHCURENCIt S Egyptian god of fertility Ammon which has the-head of & rain*
FOURSHEd I the Mesozoic. | avorlte foo EXHRACE together-with
if2 dinosaliss fter e K-T Event




Eut section of Ammonite showmg the chambered partitions s?ag,rated
VASEEL _Jelatiyest TIUS S—

Siphnmcle

Chambers (Septa) ]

Suture line
-
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Ammonite showing complex seam or suture lines (growth Iines),"-;.-_.
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raraplZosias a glant ammonite 3 ﬁ diameter & Weighed:
OVEr one tonihese fossils are foundinthe UK
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. IStsanextinct nautiloidea. 1he Wroceras’

can be morelttianidd miin length !

T"-b. Nautiloidea -
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Parapuzosia seppenradensis

Late Cretaceous, 100 to 66 million years ago
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Found in Germany in 1895 Lower size limit Upper size limit
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alllietrabranchia . Note the chamber: partitions * &
- ~foradjusting | husyaney, its 90 tentacles ealled cirrus, parro
SHONGENOUG Ish'cristaceans & thefunnellor-hyponome
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Living Coleoidea

. Ociopoda ' = mcludlng octopus
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) Sepildac including cuttlefish /.

- I

. >

= "No outer shell. Some with inner shell
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INNENS 13 S ofcuttiefi (cuttlébon!— ), squid (g1 dius) &

SpPItlesspirula i B are made of chitin like.c MOer
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4 species namely s‘f&i"&&- Browny ROUGHE
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ZExoRieNemalewhichiis at 10icm; a typicalicase ofi sexual dimorphism




Humboldt souid (posidicus gigas)

IATINONGNivVInG lin depthy 200/ 700m;bady flashings
' confuse th A&icoordinate attack
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Anus /
Mantle Intestine

cavity
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Glant squid (Architeuthidae architeuthis)  az s
10/£0313/m long, sperm whalesfavorite food, life-Spar1.5: ears-




Colossal'sauid(Wesonychotetushamiltoni) 3y
AISAIRRBWRAas Antarctic sqwd or Giant cranch squid, it'is 14 I ng the
pgESEorallinver eram‘s%em islla ges:ieye! ||argete1s3
SWAGICIN INO0KS Which'can rota degreeson itsibase. Has 3 hearts & Its
J]JJJ SIBILENL Eirst:complete specimen only caughtin 2003
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iant Pacific Octopus( Enteroctopus defleinr)
WeElghing 74 ;, o} -|t4s the largest of all octopus. Octopus can change skin color

areugn ,Jlrmxs -sacs called chromatophores & change its skin texture as well.
It all ,u‘f.: ave [; owerful suction cups which can also taste food. Apart from ink



»c"@pds has 500'S |ca- SoMme ofwhi'i e his =g djj 10,8 @08 e[t
collelrle the ¢ romatophores which are cells embedded in the meanilethat-are:
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inules. Despite this ability all of them are - cologhlintMiNote thesBIte
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vmu-!y KioWirasunvalvess commoniy callec

SEals: . &= (0 with shell)) ot slugs (withoutshell)

2 85,000 spe cfés marine, fresh water & only mollusk managed to
OVErCo u many challenges to live on land
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D a %JVa have spiral shells, with head & siphon , well developed
— mUscuIar foot: , some with operculum
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A awl or swim, some burrowers






A Characteri‘z%ﬁy&a.lSO degree countercloeckwise torsion on a horizontal
plaierduring the growth process mainly toallow the- animal tosetiact-into

Torsion in gastropods
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2rosobranchia -
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VGO ofimarine gastropodsiare prosobranchias They: breathe with
ioreNglisilocatedin front:of the heart & have-gperculum, Also-called
"’i_”bLUf‘—‘UﬂJe ~H FE 4 Sl “:_._.:J' ‘_“rﬂO_J WVISTCUNIILO ! =28 0 | R _—
Sl INISHSIMoStnUmMerous; widelydistriputed & diverse mcludlng

S shell & fresh water snails

1. Archaeogastropodae.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

Aperture or mouth

Outer lip




Different types of operculum
Gairbe horny liketingernails orcalcare
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@aitimonlty calledSea Slugs most are without:shell ‘& with

¢ills Oehilnel ina ek, ineM hoseWith Shellsiare extremely thir &5 s
pritiers1000 named Species with many. thousands more to be discovered

A rur.li Jo
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Oral tentacle

Rhinophore

Ganglion
and nervous
system

Anatomy of
“an Opistobranchia
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ZNEpIStobrochie have 8 orders :
A

Cephalaspldea g. bubble shell
';(131 DSSe b - coea Cows .

ARCSTRUCIRISE - = REIGWAPI/S/OrSedfare
\ota Pidea e.qg. Pleurobranchaea

5, \ﬁ i rbranchla e.g. Doris

ehlldlacea e.g. Acochlidium

e.g. Sea Butterfly Cavolina

e.g. Sea Angels

Y — S————— ———

have WDatarsgonog onnhei cih i s a evol uti on

carnivores includes protozoans, cnidaria, & sponges (*decomposmg
organic matters)

i

Self protection is by secretion of irritants such as strong acids as well
as toxics which they have accumulated from their food
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veReleEles one with shell the other without . Pessess small sac
thiz raduridint red; NIy ERCWI as-"sap socuing slogsl

SPEEIESIean utilize loroplastiotithe algae they eatto car
ohotosynehes\31:8 S-i US| e d 1 rbhldT gowdreu 6ea SIUgs
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dElionbeEIween iplanti& animal = P h A
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GO INIOAN s Y; - -k sE@ haresd a.s. with a softdnternad Shell
Meeeseiiprotein: e theyiare being:
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Sea Hares fromJizhou Island) Korea are sold as fooe
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[€YAT1 M long wWeighing 44 Kilosiitis found:

parapodia

Aplysia vaccaria gkl e



ey
SRFSA gyl

NP o i A




-

A\l
L




Vorese=amcies i JDEERIRN D th [EArc G NS < peEn sieL ancer




giiErSiallest sea slug is Glaucusatianticus which is also a nudibraneh=A
Igng ISIaISOFKNOWN as theliBiue ﬂs- ‘??a -@ ue men | Or S
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