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Introduction - Body Plan
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Figure 20.25 Various arrangements of radular teeth.
(A) The rhipidoglossan condition of an abalone, Haliotis.
The marginals on the right side are not shown. (B) The
taenioglossan condition of the mesogastropod Viviparus.
(C) The taenioglossan condition of the mesogastropod
Littorina. (D) The highly modified taenioglossan condition
of the heteropod Pterotrachea. Only one transverse row of
teeth is shown. (E) The rachiglossan condition of the
neogastropod Buccinum. (F) The toxoglossan condition of
the neogastropod Mangelia (a single tooth).
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Classification
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Phylogenomics reveals deep molluscan relationships (Kocot ef al. in Nature, 2011)
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Aplacophora

FIGURE 11.23

Class Solenogastres. (a) Photomicrograph of a dorsal view of
Neomenia yamamotoi, a very large solenogaster collected from

a depth of 250 m in the Gulf of Alaska. This species ranges in
length from 7 to 11 cm. Most solenogasters are less than 50 mm

in length. The typical molluscan shell is replaced by minute
calcareous spicules embedded in the mantle. (b) This ventral view
of N. yamamotoi shows the pedal groove that may be formed from
a rolling of the mantle margins over the edges of the foot.

(b)
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Gastropoda

- Evolution of Gastropod (Torsion)
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Gastropoda

Stomach Retractor
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FIGURE 11.5

Torsion in Gastropods. (a) A pretorsion gastropod larva. Note the posterior opening of the mantle cavity and the untwisted digestive

tract. (h) After torsion, the digestive tract is looped, and the mantle cavity opens near the head. The foot is drawn into the shell last, and

the operculum closes the shell opening. (¢) A hypothetical adult ancestor, showing the arrangement of internal organs prior to torsion.

() Modern adult gastropods have an anterior opening of the mantle cavity and the looped digestive tract. Redrawn from L. Hyman, The Invertebrates.
Volume VI. Copyright © 1967 McGraw-Hill, Inc. Used by permission.
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Gastropoda

- Evolution of Gastropod (Coiling)
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Gastropoda
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FIGURE 12-18 Side view (A) and front view (B) of the planispiral
shell of Strepsodiscus of the fossil Bellerophontida, possibly the earliest
known gastropod. C-F, Evolution of the asymmetrical gastropod shell.
Cleft in shell for exhalant water current marks location of mantle cavity.
C-E, Hypothetical stages. C, Ancestral post-torsion gastropod with
planispiral shell. D, The apex of the spiral is drawn out, producing a
more compact shell. E, The position of the shell over the body is shifted,
providing a more equal distribution of weight. F, Final position of the

Body axis

A B ci

FIGURE 12-19 Evolution of the asymmetrical conispiral gastropod
shell. Diagrammatic gastropods in dorsal view. A, A bilaterally
symmetrical, top-heavy planispiral shell. B, An unbalanced shell with
the spire extended to the right. C, A balanced asymmetrical gastropod
shell with the spire shifted posteriorly.

38
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Gastropoda
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Figure 20.6 CGeneral anatomy of coiled gas-
tropods. (A) A typical coiled-shell gastropod (female),
indicating positions of internal organs. (B) The peri-
winkle, Littorina, removed from its shell (anterior
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Gastropoda

Reproduction and Life History
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Gastropoda

Remnant of velum

(A) Larval
retractor
D muscle
Eye

Tentacle =270 . S
.'/
Mouth

Ve T

;HRRaet

Digestive cecum
Mantle cavity  Operculum

Dr Supanut Pairohakul

ﬁ IWIAUNSNIUKIINEIAY
CHULALONGKORN UNIVERSITY

asAntuy lwlskna

PHYLUM MoLLuscA

Digestive
cecum

Right shell muscle Operculum

Figure 20.52 Settled larva of the abalone (Haliotis)
undergoing torsion. (A) Left-side view after about 90° of
torsion, with mantle cavity on the right side. (B) Torsion
continues as the mantle cavity and its associated structures
twist forward over the head.
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Anterior

Lateral hinge retractor

Lunule

tooth muscle scar
Lelt : ' Right  pOSTERIOR /© N\ ANTERIOR
shell gy shell (siphon end) 4 ; (foot end)
valve valve reruer e, koo
Posterior b
adductor ¥/ Anterior
R muscle scar adductor
'Y Concentric Pallial sinus ™~ muscle scar

ridges VENTRAL _ Pallial line
Posterior margin/
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Bivalvia

ot mantle attacp,

Vou

Posterior

L
e of mantle

Ventral
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Bivalvia

A

Anterior end

Umbo Excurrent siphon

Incurrent siphon

Foot
Insertion area of Insertion area of Insertion area of
anterior adductor muscle  anterior retractor posterior adductor muscle

B Insertion area of mantle
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Location of siphons

Hinge ligament

Adductor
muscle
relaxed

Adductor
muscle
contracted
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- Body and Mantle
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EXHALANT CHANNELS

Shell
Gill

7 e

— { Visceral mass
SIPHON
(NECK)
Foot
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« Locomotion

f Water flow
=
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Byssal
threads

Buried rock
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- Gill (Gas Exchange)

Visceral mass
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Bivalvia

Ventricle Suprabranchial

Adductor muscle

Pericardium chamber
Rectum SN ' Mantle
\ (cut and retracted)
Atrium ) %
/ e Excurrent
Kidney Nonglandular —__ ,/ 7 — SpenHR
Glandular —__ () 4
f 2 ,/v ’ ‘ -1
\ e et Incurrent
| LI ( ) - < aperture
J | f ) =
Afferent ' | ’ | f
vessel il ) | | [ /
Efferent “ ‘. ;‘ ;l 1 j
vessels ! T 73
Gonad — Water tubes
(i) [ Z /
Lamellae ‘ f : 7
‘ ‘ ! 3 ’ 4 \ r \ //
Food / 4 V4
groove ‘ ‘- / ' /" Gill pores
\
Intestine \ [t | | Gill bars
‘ g Paired gills
Foot //,, \
Mantle Shell 61
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Bivalvia

STRUCTURE OF = 2 ADVANCED

GILLS IN VERY . STRUCTURE
SIMPLE MOLLUSCS OF GILLS

LAMENTS MAY BE
INTERLOCKED
BY TISSUES
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Bivalvia

Digestion

Digestive glands

&, Esophagus i

Typhlosole

Rotating
mucus-food cord

"X stomach
‘A
v Rotating crystalline
style

Esophagus
Intestine

Small food particles

L’ P area carried to digestive
\ gland
." Large particles
passed to intestine\. e e b Cilia

Typhlosole oo .00
C

B
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Crystalline style in razor clam
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Bivalvia

Excurrent
Anus opening

Posterior retractor
muscle

Incurrent

; Digestive
opening

gland

Adductor

muscle = Visceral

| ganglion

Anterior end

Mouth
(b)

Style sac

Intestine
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Bivalvia

Pesitaiiie Digestive gland

adductor

Right outer labial palp

Food grooves
in mucous

Position of mouth

Anterior
adductor
p B e
& \\\\\\\\,“‘,l‘!,',',',',',’,f”"ﬁ,, muscle
; \\\\\\\\“\n\_ il
o\\\\\\\\\ ;

)
\\\\\\ v

Ctenidium '
et > Excurrent flow
=" Incurrent flow

e’ O e

“Incurrent siphon

FOO't Shell

Right paip": e Pl E s S U : Right mantle ~ Sand and debris
proboscis ace where pseudofeces (right and
are ejected left halves)
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Bivalvia

« Circulation and Excretion

Heart

Anterior aorta

Ventricle

Stomach Pericardial chamber

Artery

t
i Efferent

branchial
vessel

Ctenidium

Afferent branchial

H 1 h sinus of foot
i Vein from foot Vessel
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- Nervous System and Sense Organs

Anterior Dorsal Stomsich Intestine -
adductor commissure as.ANtuY lwlskna
muscle — Posterior adductor muscle b - *

Anus

- “‘}/ Exhalant siphon

A L /
SEErS
,,1/
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Visceral
ganglia

Inhalant siphon

Cerebropleural
Foot Pedal ganglia ganglion
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- Reproduction and Life History @ = =

Dr Supanut Pairohakul

Trochophore
larva

Adductor
muscle

Adult oyster

Anus
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W Veliger
larva
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- Classification
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PELECYPODS | PELECYPODS 1l

b oval to
Awning Clam ”Nut Clomelliptlcol
ArcShell Scollop 1-10"
shell
cylindrical,
)/ gapes at
both ends

Rock Oyster
1-3” twisted,
irregular
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attached
to substrate

B, marine,

A /, // variously

shors shaped and
marked

elliptical,
fresh water

Freshwater Clam
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Scaphopoda
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— Shell

—— Mantle

Gonad

Digestive

gland

Kidney
Visceral Stornack
ganglion

Anus
Cerebral

ganglio Radula

Mouth

Pedal

Sediment surface

Gonad
Nephridium
Digestive gland

Retractor muscle

Pleural ganglion

Cerebral ganglion

Mouth

Water movement

e ———-—""’" Mantle cavity

Mantle (ciliated)

Anus

“Visceral ganglion

ganglion

Pedal ganglion
Foot
3 Adhastie Kiich
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€phalopoda B snaunsuvmnanas
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Cephalopoda

Siphuncle  Shell

Tentacles Shell chamber

Esophagus
Jaw muscle

Stomach
Cecum
Gonad
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(A) Posterior (B) Posterior ©)
Cartilage
Ink sac
Fin Cecum Esophagus
(-l‘l]jverﬂ') Anus
: . Funnel ‘1
::ﬁtl::::: ' POS; erior retractor Ctenidium
suriace muscle Intestine
Right Left 2 Penis T
side side Nephridiopore—{~ Branchial Qs. F]ﬂ ﬂ.l:\;) wisk fd
Olfactory . Collar Systemlc heart heart
o Funnel \ Kidney PHyLUM MoLLuscA
. (siphon Stomach—7 ("
A Tip N Ve
Testis

of pen

Tentacle Digestive cecum = o Fin

0y Anterior
Anterior ¥
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(B) Dorsal mantle cavity
Digestive cecum

Visceral hump._ & )

Mantle muscles .
Poison gland

Intestinal
hemocoel

Ink sac

Stomach / : Buccal mass

Brachial
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Systemic heart
Kidney

Branchial heart
-

/ g ]
RO

Ctenidium Muscular septum of
the ventral mantle cavity

PHYLUM MoLLuscA

Arm with suckers N

Anus Funnel
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« Shell (Support)
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Cephalopoda

- Circulation & Gas Exchange

Peripheral vascular system

Anterior
vena cava

Lateral
vena cava

' Auricle

Efferent
branchial vessel

Branchial
N vascular
() system
Afferent
branchial vessel
¢ . Gill
Branchial Ventricle Dorsal aorta
heart
Lateral
vena cava
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of cephalic
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| Left atrium”\

Heart

| Ventricle

Posterior
mantle vein

/
% 1 G
:.' Anterior, or cephalic,
3 artery (= anterior aorta)

Efferent
branchial vessel

Afferent
branchial vessel

Anterior
mantle vein

Ink sac artery

Right branchial
(accessory) heart

Artery to
branchial heart
Posterior aorta

Lateral
mantle artery

Median
mantle artery
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- Nervous System & Sense Organs

Interconnecting

nerve Brachial nerves
First-order Second-order Third-order Buccal nerves
giant nerve cells giant cells giant cells Esophageal ganglia

Optic tract
Optic ganglion
Optic nerves

Proximal (finet) Distal (thicker)
third-order axons third-order axons  [nfundibular
=N T

Stellate nerve

Stellate ganglion

Visceral nerve
Brain  Magnocellular Palliovisceral ~ Stellate ganglion
lobe center

Visceral ganglion
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Cephalopoda

Eyeball _

Optic lobe

Nerves to hind

Optic gland part of body

Optic tract
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Epidermis
Vertical lobe
Nerves to i
buccal region

&
Frontal lobe

<,

Supraesophageal
Superior complex
buccal lobe
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Optic nerves (cut)

Cornea— S
Subesophageal complex
Statocyst of left side
Brachia] Pedal lobe
nerves to arms Brachial lobe
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Optic nerves
Retina
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« Communication
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Pigmented Cytoelastic
Compartment Haptosome Nu Sacculus

PHYLUM MoLLuscA

Radial
Muscle
Fibers

Myomuscular
Junction
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- Reproduction and Life History

(A) (B)
Q
Gonopore
(’5/) ACCQSSO[‘y _..Gonopore
A nidamental
T\" gland Sperm duct
_ .WOviduct . )
~ ) Seminal vesicle
3 Nidamental
glands

Needham’s sac
Oviducal gland

" -\Ovary

Testis
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- Classification

- Subclass Nautiloidea - 2 pairs of gills, nephridia, planispiral

- Subclass Ammonoidea - coiled, interlocking sutures

- Subclass Coleoidea - 1 pair of gills, nephridia, 10 / fewer arms
- Order Sepiida

Order Teuthoidea

as.Antuy Iwlskna

« Order Vampyromorpha
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(B)

Pallial /

Conclusion

Valve

Mantle

(mantle) groove
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tenidium

(A)

Valves
Stomach _ /-4

Mouth / \ | ~ Foot
Digestive Intestine i
gland Nephridiopore

Mantle Mantle cavity

Intestine
©) )& Heart
Ctenidium \/ Ty \

Shell
=
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I 1 | [ S 1
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Anus )
N S Digestive
Cephalic s gl‘fn 1
tentacle ZN e
Head —£
5 ...........____,__,.....‘..............\.........A..‘...‘....u"
Mouth \
Stomach Foot
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Conclusion

(D) Shell
Intestine

(F) Shell aperture

Stomacy\</ Heart

Ctenidium  Mantle cavity

Shell

Stomach
Shell (pen)

Captacula

Ctenidium

Mantle Intestine

cavity
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