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DIET,	FEEDING	AND	DIGESTION	
	

Across	the	entire	group,	the	sea	slugs	have	an	extremely	diverse	source	of	food	types,	but	conversely,	
each	 species	 usually	 has	 an	 extremely	 specific	 diet,	 restricted	 in	most	 cases	 to	 one,	 or	 only	 a	 few,	
usually	closely	related,	prey	species,	although	generalist	feeders	are	not	unknown.	A	list	of	the	animal	
types	preyed	upon	reveals	that	all	the	major	invertebrate	phyla	are	exploited	plus	certain	algae	from	
the	plant	kingdom	and	even	cyanobacteria.	The	greater	majority	of	sea	slugs	are,	by	far,	carnivorous	
rather	than	herbivorous.	All	of	the	true	nudibranchs,	within	the	sea	slugs,	have	been	considered	to	be	
carnivorous	(some	recent	research,	however,	claims	that	the	Polyceridae	species	Polycerella	emertoni	
consumes	diatoms	living	on	bryozoans).	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	 	

A	pair	of	Hypselodoris	jacksoni	feeding	together	with	buccal	masses	protruded	
on	to	a	small	and	partially	obscured	sponge	colony.	

The	reduction	or	loss	of	the	shell	by	the	sea	slugs	is	thought	to	have	permitted	substantial	radiation	
into	different	food	niches	many	of	them	not	greatly	exploited	by	other	taxa.	Food	-	the	availability	of	it	
and	 the	 competition	 for	 it	 can	 drive	 evolutionary	 change	 as	 can	 ways	 to	 overcome	 the	 defences	
developed	to	try	to	prevent	predation.	This	is	diet	niche	exploitation.	Changes	in	anatomical	shape	and	
features	have	revolved	around	diet	for	functional	reasons	as	well	as	mimicry	and	camouflage	as	diet	
has	also	caused	changes	in	colour	and	pattern.	A	number	of	significant	diet-related	phenomena	have	
also	been	developed	by	 sea	slugs	and	these	 include:	 concentrating	of	noxious	 compounds	 in	mantle	
glands	for	defensive	purposes,	kleptoplasty	whereby	plastids	from	chloroplasts	are	sequestered	from	
host	 algae	 and	 farmed	 for	 nutrition	 benefits,	 zooxanthellae	 are	 symbiotically	 hosted	 also	 for	
nutritional	 benefit,	 and	 nematocysts	 from	 cnidarian	 and	 siphonophore	 diets	 are	 stored	 for	 future	
defensive	use.	
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In	 order	 that	 different	 diets	may	 be	 exploited,	 changes	 to	 the	 digestive	 system	 have	 also	 evolved.	
These	 include	 but	 are	 not	 limited	 to:	 methods	 for	 handling	 and	 ingesting	 food,	 radula	 and	 jaw	
modifications	or	even	loss,	methods	for	processing	and	digesting	food,	the	digestive	organs	and	even	
significant	 adaptations	 to	 those	 digestive	 organs	 to	 utilize	 products	 and	 byproducts	 of	 prey	
consumption	for	the	sea	slug’s	own	defence.	
	
It	must	 be	 remembered	 that	 change	 of	 course	 is	 not	 simply	 limited	 to	morphological	 features	 but	
involves	 a	 combination	 of	 those	 anatomical	 in	 conjunction	with	 physiological	 and	 also	 behavioural	
aspects.	
	

Below:	Some	examples	of	feeding	sea	slugs	on	a	cross	section	of	prey	types	

	

	
	
	

	 	

Nembrotha	lineolata	with	oral	
tube	inserted,	feeding	on	an	

ascidian.	

Bornella	anguilla	stripping	polyps	
from	a	hydroid.	

Coryphellina	lotos	preying	on	
polyps	of	Eudendrium	hydroid.	

Favorinus	tsuruganus	eating	the	
egg	capsules	of	a	dorid	nudibranch.	

Melibe	viridis	casting	its	oral	hood	
over	substrate	to	trap	crustaceans.	

Elysia	sp.	leaves	a	feeding	track	of	
sucked	out	Halimeda	cells.	

Gymnodoris	sp.	attacking	the	
aeolid	Cratena	lineata.	

Tritoniopsis	elegans	feeding	upon	
an	octocoral	leaving	the	sclerites	

behind.	

Limacia	ornata	preying	upon	the	
zooids	of	a	bryozoan	colony.	
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Anatomical	Parts	
	

Before	the	sea	slug	can	feed	it	must	be	able	to	locate	its	preferred	food.	A	number	of	sensory	organs	
assist	in	this	process	depending	on	species.	Rhinophores	or	Hancock’s	organs	detect	the	chemical	cues	
in	the	water	and	guide	them	towards	their	prey.	Chemical	and	tactile	receptors	in	the	oral	tentacles,	
oral	veil	or	sensory	cilia	around	the	mouth	region	guide	the	slug	in	the	final	run	up.	These	organs	are	
covered	 in	 the	 chapter	on	The	Senses.	Many	sea	 slugs	only	metamorphose	 into	 the	adult	when	 the	
veliger	larvae	in	the	water	column	chemically	detect	the	presence	of	their	food	and	settle	upon	it.	
	

	
Above:	Images	providing	a	quick	review	of	the	sensory	organs	assisting	sea	slugs	to	locate	food.	

	
The	sea	slugs	feed	in	a	number	of	different	ways	and	therefore	have	various	anatomical	components	
to	facilitate	their	way	of	feeding.	The	major	components	for	the	ingestion	and	mechanical	digestion	of	
food	by	 the	sea	slugs	 include	mouth,	oral	 tube,	pharynx	with	 its	 labial	 cuticle,	 jaws,	radula	 and	
buccal	pump	or	pouch,	(these	collectively,	with	their	associated	musculature,	are	often	referred	to	as	
the	buccal	mass	or	buccal	apparatus)	plus	the	gizzard	&	gizzard	plates	and/or	ridges.	
	 	

Above:	 The	 left	 sensory	Hancock’s	 organ	 (arrowed)	
of	the	bubble	shell	Hydatina	physis.	

Above:	 The	 lamellate	 rhinophores	 of	 Hypselodoris	
obscura	testing	the	water	for	chemical	cues.	

Above:	The	well-developed	oral	tentacles	of	Godiva	
quadricolor	sampling	the	substrate.	

Above:	 The	 oral	 sensory	 bristles	 of	 Mariaglaja	
inornata	can	just	be	discerned	anteriorly.	
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Not	all	species	possess	all	of	these	components,	or	they	are	much	reduced	so	that	others	may	be	more	
highly	 developed	 to	 compensate	 for	 that	 loss	 or	 reduction.	 Some	 taxa	 also	 possess	 a	 crop	 where	
ingested	 food	 is	 stored,	 in	 front	 of	 the	 gizzard	 or	 stomach,	 awaiting	 further	 processing.	 There	 is	
considerable	variation,	between	different	 species,	 in	 the	methods	of	 component	operation	and	how	
they	act	in	unison	to	achieve	ingestion.	Once	the	ingested	food	is	broken	down	mechanically,	further	
extracellular	 reduction	 by	 chemical	 means	 and	 subsequent	 uptake	 is	 undertaken	 in	 the	 digestive	
gland	that	leads	off	from	the	stomach.	Waste	and	rejected	products	from	the	stomach	pass	through	
the	intestine	to	exit	via	the	anus.	
	
Notes:		
-	There	can	be	some	confusion	in	the	literature	that	arises	from	an	inconsistent	use	of	terminology	by	authors.	
-	For	every	generalised	statement	that	is	made	there	will	be	several	exceptions/variations.	
	
The	Mouth	
The	mouth,	of	 course,	 is	 the	anterior	opening	of	 the	alimentary	canal,	 receiving	 the	 food.	 It	 is	often	
surrounded	by	sensory	cilia	or	sensory	oral	tentacles	(depending	upon	species)	that	assist	the	animal	
to	 recognize	 suitable	 prey	 and	 to	 guide	 final	 approach.	 The	 mouth	 opens	 antero-ventrally	 and	 is	
covered	by	the	anterior	notum	and/or	an	oral	veil.	The	buccal	mass	is	everted	or	protruded	to	varying	
extent	out	through	the	mouth	to	place	the	radula	and/or	jaws	against	the	prey.	Those	lacking	a	radula,	
depending	upon	species,	will	either	secrete	enzymes	to	partially	breakdown	the	prey	tissue	prior	to	
sucking	it	up	or	instead,	just	envelope	the	whole	prey	to	draw	or	suck	it	in	–	more	on	these	types	later.	
Outer	 and	 inner	 lips	 and	 an	 oral	 sphincter,	 especially	well	 developed	 in	 some	 dorids,	 facilitate	 the	
opening	and	closing	of	the	mouth.	
	

	

	 	

Above:	 A	 ventral	 aspect	 showing	 the	 open	 mouth	 of	
Cratena	 sp.	 7	 flanked	by	 the	 oral	 tentacles	each	 side	
and	the	propodial	tentacles	beneath.	Notice	the	vertical	
orientation	 of	 the	 mouth	 that	 is	 the	 most	 common	
presentation	in	sea	slugs.	

Above:	The	mouth	of	Discodoris	cebuensis	between	
foot,	 below,	 and	 mantle,	 above	 and	 flanked	 by	 the	
pair	of	digiform	oral	tentacles.	

Oral	Tube	
The	oral	tube,	of	varying	length,	lies	behind	the	mouth	and	anterior	to	the	pharynx	and	lacks	any	form	
of	cuticular	lining.	The	presence	of	oral	glands	is	the	norm	in	sea	slugs	though	they	may	be	reduced	or	
absent	in	some.	Glandular	secretions	are	provided	by	one	or	both	of	two	methods	-	distinct	oral	glands	
with	separate	efferent	ducts	opening	into	the	oral	tube	is	one	mode	while	a	glandular	secreting	layer	
without	ducts	 is	the	other.	Glands	may	be	singular,	paired,	branched	unbranched,	ramifying	amongst	
the	viscera,	etc.,	in	other	words,	of	great	variability.	
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Above:	 The	 oral	 tube	 of	Hypselodoris	 roo	 is	 extended	
ready	to	 feed.	The	 left	oral	 tentacle	 is	also	visible	under	
the	mantle	edge.	

Above:	 Nembrotha	 lineoata	 extends	 its	 oral	 tube	 to	
feed	on	ascidians	hidden	in	the	substrate	growth.	

The	Pharynx	(Buccal	Cavity	or	Buccal	Bulb)	
Behind	the	oral	tube	lies	the	pharynx.	The	pharynx	is	usually	lined	by	a	cuticular	layer	of	chitin	that	has	
certain	regions	further	developed,	by	most	species,	into	jaws	and	a	radula.	The	general	cuticular	lining	is	
designed	 to	protect	 the	pharynx	 from	damage	by	 ingested	 food	and	any	 potential	 self-injury	 from	 the	
action	of	 the	radula.	The	pharynx	with	 its	 radula,	 jaws,	glands	and	musculature	together	with	 the	oral	
tube	is	often	termed	the	buccal	mass.	While	most	of	the	sea	slugs	do	not	possess	a	proboscis	as	such,	the	
buccal	mass,	in	most	of	the	carnivorous	species,	may	be	everted	to	a	varying	extent	in	order	to	place	the	
jaws	 and	 radula	 against	 the	 prey.	 The	 extent	 by	which	 it	may	 be	 everted	 or	 protruded	 varies	 greatly	
amongst	 taxa	based	upon	prey	type	or	portion	of	prey	consumed	and	method	of	 feeding.	 In	some	 it	 is	
very	well	developed	with	musculature	not	only	 for	extension	and	retraction	but	 to	 facilitate	a	sucking	
action	such	as	that	effected	by	aglajid	cephalaspideans	that	have	lost	the	radula.	Others	possess	muscular	
extensions,	called	buccal	pouches,	that	function	as	a	pump	to	produce	a	sucking	action.	Most	have	paired	
salivary	 glands,	 absent	 only	 in	 a	 few	 genera,	 or	 much	 reduced	 e.g.	 Tethydidae	 (Melibe)	 and	
Dendrodorididae	 (Dendrodoris),	 that	 open	 into	 the	 pharynx	 posteriorly.	 Usually	 long	 and	 extending	
posteriorly,	they	are	especially	long	in	the	Pleurobranchidae.	

	

Above:	 An	 undescribed	 Gymnodoris	 everts	 its	
powerful	 buccal	mass	 in	 its	 attack	 on	 a	Unidentia	
aeolid.	

Above:	The	 large	buccal	mass	of	 this	Hypselodoris	
obscura	is	protruded	over	its	sponge	prey.	
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Buccal	Pouches	or	Pumps	
Again,	not	all	sea	slugs	possess	a	buccal	pump.	It	is	thought	that	in	general	some	oesophageal	suction	
is	 usually	 achieved	 especially	 in	 those	with	well-developed	musculature	 of	 the	 buccal	 cavity.	 Some	
species	 have	 further	 developed	 a	 separate	 extension	 of	 the	 pharynx,	 a	 bulbous	 pump	 that	 greatly	
increases	the	suction	action.	Examples	include:	the	sacoglossans,	with	two	pumps,	one	either	side	of	
the	pharynx,	that	suck	out	the	cellular	contents	of	the	algae	once	the	radula	has	pierced	the	cell	wall;	
and	many	goniodorids	and	onchidorids	that	rake	into	the	encrusting	variety	of	bryozoans	or	ascidians	
and	then,	once	penetrated,	suck	up	the	exposed	contents.	Similarly,	cladobranch	species	of	Doto	pierce	
the	 stems	 and	 branches	 of	 hydroids	 and	 suck	 out	 their	 fluid	 contents.	 The	 Phyllidiidae	 and	
Dendrodorididae,	 of	 course,	 have	 no	 hard	 mouthparts	 and	 rely	 on	 suction	 for	 ingestion.	 Similarly	
nearly	 all	 of	 the	 Aglajidae	 lack	 a	 radula	 and	 evert	 their	 buccal	 bulb	 or	 a	 long	 tubular	 pharynx	 to	
envelop	and	suck	up	their	prey	whole.	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

Some	examples	of	suctorial	feeders.	
Top	Row:	Left	-	Okenia	hallucigenia	rakes	across	a	bryozoan	colony	and	sucks	up	the	exposed	and	dismembered	
contents.	Right	-	A	disturbed	Kaloplocamus	acutus	moves	away	from	a	bryozoan	colony	on	which	it	had	been	feeding.	
Middle	Row:	Left	–	The	sacoglossan	Lobiger	viridis	leaves	a	feeding	scar	on	a	Caulerpa	racemosa	ramulus	as	it	pierces	
and	sucks	up	the	contents.	Right	–	Doto	greenamyeri	slices	open	the	stalk	of	a	hydroid	to	suck	out	the	caenosarc	fluid.	
Bottom	Row:	Radula-less	examples.	Left	–	The	porostome	Phyllidia	ocellata	sucks	up	the	sponge	soup	it	has	created	
with	secreted	enzymes.	Right	–	The	aglajid	Philinopsis	pilsbryi	showing	the	large	hump	on	the	head	that	houses	the	
eversible	pharynx	that	envelopes	and	sucks	in	its	prey.	
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Labial	Cuticle	
As	mentioned	above	the	lining	of	the	pharynx	is	cuticularised	for	protection	and	has	portions	further	
developed	 into	 jaws	 and	 radula.	 This	 is	 also	 known	 as	 the	 oral	 cuticle	 or	 pharyngeal	 cuticle.	 Some	
species	 do	 not	 possess	 a	 radula	 and	 some	 also	 lack	 developed	 jaws	 such	 that	 an	 undeveloped,	
sometimes	thickened,	cuticular	ring	is	present.	
	
Jaws	
Not	all	sea	slugs	possess	jaws,	however,	those	that	do	possess	a	pair,	employ	them	in	different	ways.	
With	 some,	 the	 jaws	 are	 actually	 used	 to	 shear	 off	 portions	 of	 food	 that	 have	 been	drawn	 into	 the	
buccal	cavity	by	the	radula	which	then	passes	those	portions	further	back.	Others	will	grip	with	the	
jaws	a	portion	that	has	been	enveloped,	or	drawn	in,	to	fix	it	and	then	either	use	the	radula	to	tear	that	
portion	off	or	grind	that	portion	between	the	radula	and	the	jaws	into	smaller	pieces	for	consumption.	
The	 surface	 of	 the	 jaws	may	be	 smooth	or	 covered	 in	 small	 denticles	 called	 rodlets	 for	 grip.	 These	
rodlets	 are	 pointed	 or	 chisel-shaped.	 Some	 species	 have	 serrations	 developed	 on	 the	 masticatory	
borders	(the	opposing	jaw	edges)	to	facilitate	the	severing	of	food	into	manageable	portions.	Many	of	
those	without	 true	 jaws,	 such	 as	 some	 of	 the	 dorids,	 have	 a	 labial	 ring	with	 jaw-like	 structures,	 a	
region	where	the	chitin	layer	is	thicker	and	may	have	rodlets	but	is	not	fully	developed	into	what	we	
call	jaws.	
	

	
The	Radula	
Nearly	all	the	sea	slugs,	just	like	nearly	all	the	molluscs	(except	the	bivalves),	possess	a	chitinous	
radula,	posterior	to	the	jaws	if	present,	in	the	buccal	cavity	for	feeding.	The	radula	is	used	not	unlike	a	
combination	of	teeth	and	tongue	to	rake	up,	rasp	at,	puncture,	slash	or	grip	the	prey	for	ingestion,	
even	assisting	to	move	it	back	towards	the	oesophagus.	Salivary	glands,	as	well	as	providing	enzymes	
for	digestion,	also	assist	the	action	of	the	radula	and	movement	of	food	particles.	Gymnodoris	in	
particular,	has	extremely	large	salivary	glands.	Many	species	possess	ancillary	mucus	glands	that	
also	assist	the	internal	transport	of	food	particles	and	reduce	internal	abrasion.		
	
The	 radula	 is	 a	 chitinous	 ribbon	 or	 membrane,	 carrying	 backward	 facing	 teeth	 mounted	 on	 its	
surface,	 allowing	 a	 degree	 of	 flexibility.	 It	 is	 situated	 on	 the	 odontophore,	 a	 cartilaginous	 base.	
Various	 groups	 of	 retractor	 and	 protractor	muscles	 enable	 the	 radula-carrying	 odontophore	 to	 be	
articulated	 -	 the	 odontophore	 to	 be	 protruded	 and	 retracted	 and	 in	 some,	 to	 assist	 the	 radula	
membrane	 to	 erect	 its	 teeth	 for	 enhanced	 application	 as	 it	 bends	 to	 the	 shape	 of	 the	 underlying	
odontophore.	 Thus	 the	 radula	may	 be	 pressed	 against	 the	 food	 source	 and	manipulated	 in	 several	

Above:	Still	frames	from	a	video	sequence	of	Bornella	anguilla	feeding	on	hydroids.	
Left:	The	pair	of	jaws	can	be	seen	being	pushed	forward	out	of	the	buccal	mass	towards	the	hydroid.	
Right:	The	jaws	have	opened	and	then	closed	around	the	stem	of	the	hydroid	before	being	drawn	back	inside.	
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directions,	even	allowing	some	sliding	movement	over	the	odontophore.	The	shape,	size,	quantity	and	
arrangement	of	 the	radula	 teeth	 varies	 considerably	among	species	and	 these	differences,	 in	all	of	
these	features,	are	related	to	the	diet	of	the	animal	-	different	 food,	different	radula,	however,	 there	
are	also	differences	amongst	those	having	the	same	diet.	This	may	be	related	to	what	part	of	the	prey	
they	actually	feed	upon,	especially	prey	that	has	a	range	of	morphologies,	 i.e.	which	part	of	the	prey	
they	 eat.	 For	 example	 a	 sponge	 has	 a	 fairly	 homogeneous	 surface	 but	 a	 hydroid	 is	 heterogeneous,	
having	 stems	 and	 branches	 covered	 with	 tissue	 but	 also	 polyps	 and	 tentacles.	 Additionally	 those	
various	parts	of	the	prey	may	be	handled	differently.	The	nudibranchs	might	ingest	polyps	whole,	bite	
off	segments,	or	puncture	to	just	suck	out	the	internal	fluids.	So	as	well	as	utilizing	different	parts	of	
the	prey,	different	methods	of	consumption	may	be	applied.	
	
The	teeth	of	the	radula	are	arranged	in	transverse	rows	and	there	may	be	hundreds	of	teeth	in	a	row	
(e.g.	 sea	hares	and	some	dorids,	with	2500	 teeth	per	 row	being	recorded	 in	Umbraculum)	however	
there	may	 just	be	a	single	 tooth	to	a	row	–	called	a	uniseriate	radula	–	(e.g.	sacoglossans	and	many	
aeolids)	although	that	single	tooth	may	itself	be	broad	with	many	serrations	or	narrow	and	hook-like	
for	puncturing.	 	Although	not	yet	demonstrated	in	sea	slugs,	some	molluscs	are	known	to	adapt	the	
form	of	 the	 teeth	 to	suit	 the	availability	of	 food	sources.	This	may	be	developmental	phenomena	of	
two	types.	As	the	animal	matures	the	radula	changes	enabling	it	to	feed	upon	different	or	additional	
prey.	Alternatively	a	certain	variety	of	prey	may	dominate	the	habitat	and	as	the	animal	matures	the	
radula	develops	to	suit.	The	anterior-most	portion	or	tip	of	the	radula	usually	does	most	of	the	work	
resulting,	naturally,	 in	 eventual	wear	or	breaking	off	 of	 the	 teeth.	These	are	 constantly	 replaced	by	
fresh	teeth,	secreted	by	odontoblast	cells	in	the	radula	sac,	and	moving	forwards	from	behind.	Much	
taxonomic	evidence	is	deduced	from	the	shape,	quantity	and	arrangement	of	radula	teeth.	
	
It	 is	 interesting	 to	 note	 that	 the	 sea	 slugs	 of	 the	 order	 Sacoglossa	 -	 the	 sap-sucking	 slugs,	 have	 a	
uniseriate	 radula,	 i.e.	 a	 radula	with	a	 single	 tooth	 to	each	 row	 for	puncturing	 the	 cell	walls	of	 their	
algal	prey	in	order	to	suck	out	the	cell	contents	using	their	buccal	pump.	The	old	worn	out	or	broken	
teeth	are	retained	in	a	specific	sac	for	the	purpose,	that	has	given	its	name	to	the	order.	Many	of	the	
Aeolidina	group	of	nudibranchs	also	have	a	uniseriate	radula	or	otherwise	a	triseriate	radula.	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

The	uniseriate	radula	of	Elysia	viridis.	
	
SEM	by	kind	 courtesy	Marta	Pola,	Departamento	de	Biología,	Facultad	de	Ciencias,	Universidad	Autónoma	de	Madrid	&	
Centro	 de	 Investigación	 en	 Biodiversidad	 y	 Cambio	Global	 (CIBC-UAM),	 Campus	 de	 Excelencia	 Internacional	 UAM	&plus;	
CSIC,	Madrid,	Spain.	
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In	that	majority	that	possess	the	radula	it	is	used	in	many	different	ways	in	combination	with	(in	those	
that	 possess	 them)	 jaws,	 a	 protrusible	 pharynx	 and	 buccal	 pump	 to	 suck	 in	 prey	 either	 whole	 or	
pieces	thereof.	
	
Radula	Teeth	
Radula	 variety	 is	 astounding.	 As	 previously	mentioned	 the	 radula	 teeth	 are	 arranged	 in	 transverse	
rows	 repeated	many	 times	 along	 the	 length	 of	 the	 radula.	 The	 arrangement	 is	 bilateral	 around	 the	
centreline.		
-	The	central	tooth	is	referred	to	as	the	rachidian	tooth	and	is	often	the	largest	but	may	sometimes	be	
small	or	just	a	plate	rather	than	a	tooth	or	even	absent	(e.g.	Gymnodoris	and	Aegires).	
-	 If	 the	radula	is	not	uniseriate	(that	 is,	a	single	tooth	only)	then	either	side	there	are	lateral	 teeth,	
classified	as	either	major	and/or	minor.	
-	These	laterals	are	then	flanked	by	marginal	teeth	that	are	usually	the	most	numerous.	
-	Sometimes	there	may	be	marginal	plates	located	on	the	extreme	lateral	edges	of	the	radula.	
-	 The	 teeth	 have	 tessellations	 on	 their	 base	 to	 interlock	 and	 nest	 with	 surrounding	 teeth	 thus	
providing	mutual	support,	necessary	for	the	incredible	stresses	placed	upon	them.	
-	The	 individual	 teeth	 themselves	present	 in	many	 shapes	 and	may	also	possess	 lateral	 expansions	
referred	to	as	wings	and	carry	on	their	surface	a	few	or	many	denticles	(small	projections),	grooves,	
notches	and	serrations.	The	cusps	of	the	teeth	too,	are	just	as	varied.	

	
	

	 	

A	 portion	 of	 the	 length	 of	 the	 uniseriate	 radula	 of	 the	
aeolid	Glaucus	atlanticus	with	its	central	cusp	and	lateral	
denticles.	 SEM	 by	 kind	 courtesy	 Ángel	 Valdés,	 Department	 of	
Biological	 Sciences,	 California	 State	 Polytechnic	 University,	 Pomona,	
California,	USA.	

The	 radula	 of	 Tambja	 crioula.	 The	 rachidian	 teeth	 are	
broad,	without	denticles.	The	outer	 lateral	 teeth	are	plate-
like.	 SEM	 by	 kind	 courtesy	 Marta	 Pola,	 Departamento	 de	 Biología,	
Facultad	 de	 Ciencias,	 Universidad	 Autónoma	 de	 Madrid	 &	 Centro	 de	
Investigación	 en	Biodiversidad	y	Cambio	Global	 (CIBC-UAM),	Campus	 de	
Excelencia	Internacional	UAM	&plus;	CSIC,	Madrid,	Spain.	

In	comparing	different	radula	types,	here	are	some	generalizations	(there	are	always	exceptions):	
-	Broad	radula	with	mostly	blunt	teeth	for	scraping	food	off	the	substrate;	
-	Broad	radula	with	pointed	or	hooked	teeth	for	bulk	grazing	on	algae	tissue;	
-	Broad	radula	with	weak	jaws	for	grazing	on	encrusting	colonial	forms	such	as	sponges	and	bryozoans;	
The	broad	shape	of	these	radulae	with	their	many	marginal	teeth	assists	in	the	gathering	of	the	rasped	
off	pieces	to	channel	them	back	into	the	oesophagus.		
-	Single	row	dagger-like	teeth	(or	very	few	teeth)	for	puncturing	cell	walls	to	suck	out	contents	(algae	or	
hydroids);	
-	Narrow	radula	with	reduced	teeth	numbers	but	well-developed	jaws	for	preying	on	arborescent	
colonial	forms;	
-	Also,	generally	speaking,	carnivorous	species	have/need	fewer	teeth	than	grazing	herbivorous	species.	
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Above:	Dendrodoris	gutta	and	Phyllidia	ocellata	–	examples	of	radula-less	suctorial	feeders	of	the	Porostomata.	

	 	

The	broad	radula	of	Limacia	janssi,	a	polycerid	that	preys	
upon	encrusting	bryozoans.	The	rachidian	teeth	are	almost	
square	 plates	 each	 possessing	 two	 parallel	 lateral	 ridges.	
Notice	the	distinct	hook	of	 the	 inner	 lateral	 teeth	that	are	
much	 coarser	 in	 its	 immediate	 neighbour,	 and	 the	
interlocking	 arrangement	 of	 the	 outer	 lateral	 teeth	 that	
provides	mutual	 support.	 SEM	 by	 kind	 courtesy	 Ángel	 Valdés,	
Department	 of	 Biological	 Sciences,	 California	 State	 Polytechnic	
University,	Pomona,	California,	USA.	

The	radula	of	Madrella	 sp.	Madrellidae	have	a	triseriate	
radula.	Each	 row	bears	a	 cuspidate	 rachidian	 tooth	with	
denticles	 each	 side	 of	 the	 cusp	 and	 a	 lateral	 tooth	 each	
side	 with	 denticles.	 They	 also	 feed	 upon	 encrusting	
bryozoans.	 SEM	 by	 kind	 courtesy	 Marta	 Pola,	 Departamento	 de	
Biología,	 Facultad	 de	 Ciencias,	 Universidad	 Autónoma	 de	 Madrid	 &	
Centro	de	Investigación	en	Biodiversidad	y	Cambio	Global	(CIBC-UAM),	
Campus	de	Excelencia	Internacional	UAM	&plus;	CSIC,	Madrid,	Spain.	

Radula	loss	
In	the	evolution	of	the	sea	slugs	however	the	radula	has	been	lost	a	number	of	times	and	these	radula-
less	sea	slugs	have	developed	other	specialised	feeding	methods.	They	include:	
-	Porostomata:	These	are	the	radula-less	dorid	nudibranchs	of	the	Dendrodorididae	and	Phyllidiidae	
families.	They	feed	by	secreting	digestive	enzymes	onto	their	sponge	prey	and	then	sucking	up	the	
resulting	“soup”	into	their	stomach	via	a	specialised	protrusible	pharynx.		
-	Tethydidae:	The	members	of	 this	family	of	the	Dendronotina	Group	of	nudibranchs	(such	as	Melibe)	
have	lost	the	radula	and	instead	capture	their	prey	by	use	of	a	well-developed	oral	hood	that	is	used	in	
the	manner	 of	 a	 net	 (without	 holes)	 to	 either	 be	 held	 up	 into	 the	 current	 to	 capture	 passing	 prey	 or	
thrown	over	the	substrate	to	trap	prey	beneath.	
-	Aglajidae:	This	family	of	headshield	sea	slugs	has	lost	the	radula.	Most	evert	their	protrusible	pharynx	
in	order	to	quickly	suck	up	their	prey.	Only	the	Odontoglaja	genus,	in	this	family,	has	any	form	of	radula.	
-	Retusidae:	These	small,	shelled	headshield	sea	slugs	have	lost	the	radula	and	feed	suctorially	instead.	
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				Above:	Representatives	of	other	families	that	have	evolved	to	feed	without	a	radula.		
				Left:	Melibe	viridis	of	the	Tethydidae	family,	showing	how	it	traps	prey	beneath	a	large	oral	veil	cast	over	the	substrate.	
				Right:	Chelidonura	hirundinina	of	the	Aglajidae	family	hunts	using	a	protrusible	pharynx	to	capture	and	ingest	prey.	
	
Oesophagus	
The	pharynx	empties	into	the	oesophagus	which	itself	empties	into	the	stomach.	Depending	on	diet	some	
sea	 slugs	 have	 a	 cuticular	 lining	 to	 the	 oesophagus	 (absent	 in	 dorids)	 developed	 into	 a	 crop	 and/or	
gizzard.		
	
	Crop	
This	region	 is	an	expansion	of	 the	oesophagus	where	 food	particles	or	 large	prey	are	 temporarily	held,	
awaiting	further	processing.	The	bulk	feeding	herbivores	of	the	Anaspidea	possess	a	crop.	
	
Gizzard	&	Gizzard	Plates	
As	with	all	 the	other	 components	 the	gizzard	and	gizzard	plates	are	not	possessed	by	all	sea	 slugs.	The	
gizzard,	if	present,	is	located	in	the	oesophageal	region	just	before	the	stomach.	If	a	gizzard	is	not	present	
the	oesophagus	is	a	simple	ciliated	tube.	The	function	of	the	gizzard	is	to	mechanically	reduce	the	size	of	
ingested	food	particles	and	in	some,	to	also	regulate	its	transfer	to	the	stomach.	The	gizzard	may	possess	
gizzard	 plates	 for	 this	 function,	most	 usually	 three	 in	 cephalaspideans	 (four	 in	Runcinidae).	 They	may	
grind	or	 crush,	 their	 effectiveness	 demonstrated	by	 some	Philine	 headshield	 slugs,	with	well-developed	
gizzard	plates	who	are	able	to	crush	the	shells	of	bivalves	they	have	ingested	whole	in	order	to	access	the	
internal	flesh.	Interestingly	the	Philine	exhibit	a	range	of	gizzard	development	 from	small	gizzard	plates	
but	large	radula	to	the	converse	of	large	gizzard	plates	with	correspondingly	small	radula.	In	the	sea	hares	
the	gizzard	 has	 a	muscular	anterior	portion	with	well-developed	pyramidal-shaped	 gizzard	plates	with	
the	 posterior	 portion,	 consisting	 of	 numerous	 closely	 packed	 small	 hook-shaped	 spines,	 that	 controls,	
through	sieving	action,	 further	movement	 into	the	 stomach	of	 the	ground-up	material.	The	gizzard	may	
lack	 plates	 possessing,	 in	 Tylodina	 for	 example,	 rows	 of	 cuticularised	 papillae	 in	 lieu,	 arising	 from	 a	
cuticular	 lining.	 In	 the	Pteropoda,	 the	thecosomes	possess	a	gizzard	while	 the	gymnosomes	do	not.	The	
Sacoglossa,	 Pleurobranchoidea	 and	 the	 Nudibranchia,	 apart	 from	 the	 Dendronotina,	 lack	 any	 form	 of	
gizzard.	It	should	be	noted	however	that	the	Dendronotina	do	not	possess	a	true	gizzard	but	rather	bands	
of	chitinous	plates	or	lamellae	located	posteriorly	in	the	stomach	proper	and	is	believed	to	prevent	large	
particles	entering	the	intestine.	
	
Stomach	
From	the	gizzard	or	plain	oesophagus	the	mechanically	reduced	food	 is	passed	 into	the	stomach	that	 in	
most	 is	 a	 simple	 sac,	 the	 chitinous	plates	of	 the	Dendronotina	excepted,	 as	mentioned	above.	From	 the	
stomach	 the	blind	digestive	 gland	 receives	 the	 food	 for	 final	 chemical	digestion	and	uptake.	Waste	 and	
rejected	material	left	in	the	stomach	and	ejected	from	the	digestive	gland	pass	through	into	the	intestine.	
Most	cephalaspideans	have	a	much-reduced	stomach	but	an	enlarged	crop.	
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Digestive	Gland	
In	most	sea	slugs	 the	digestive	gland	 is	a	 large	blind	organ	 leading	off	 the	stomach	where	chemical	
digestion	 by	 enzymes	 and	 nutrient	 uptake	 takes	 place.	 The	 functions	 could	 be	 equated	 to	 the	
processes	performed	by	 the	stomach,	 liver	and	 intestines	of	humans.	 It	 is	 the	 largest	gland	 in	most	
species	and	in	most	it	is	also	holohepatic,	referring	to	the	fact	that	it	is	a	compact	and	solid	mass.	It	is	
comprised	of	two	lobes	although	the	right	is	often	reduced	or	may	even	be	absent.	There	is	another	
form,	referred	to	as	cladohepatic,	where	it	is	branched	and	exists	as	a	series	of	tubes,	for	example,	in	
the	aeolids	and	some	of	the	Arminina,	where	branches	of	the	digestive	gland	penetrate	the	cerata	and	
occupy	the	full	length.	Some	of	the	more	primitive	of	the	aeolids	also	have	some	part	of	the	digestive	
gland	located	in	the	notum.	This	branching	may	serve	to	increase	surface	area	for	digestion.	Branching	
has	also	enabled	development	of	adaptations	for	the	“farming”	of	chloroplasts	and	zooxanthellae	and	
storage,	maturation	and	use	of	defensive	cnidocysts.	In	some	sacoglossans,	the	more	derived,	it	is	also	
diffuse,	branching	into	the	cerata	of	many	of	those	species	that	possess	them	(Caliphyllidae	–	absent	in	
Cyerce,	Limapontiidae	and	Hermaeidae)	or	in	the	case	of	the	Plakobranchidae	(e.g.	Elysia),	branched	
within	the	parapodia,	those	flap-like	extensions	of	the	foot.	

	

	 	

Above:	 The	 Sea	Hares,	 like	Aplysia	 argus	 pictured	 here,	
possess	 both	 a	 crop	 for	 temporary	 storage	 of	 ingested	
food	 followed	 by	 a	 gizzard	 for	mechanical	 reduction	 and	
control	of	that	food	passing	into	the	stomach.	

Above:	The	semi-transparent	body	of	the	cephalaspidean	
Philine	 angasi	 permits	 us	 to	 see	 one	 of	 the	 three	 large	
calcareous	 opaque-white	 gizzard	 plates	 	 (arrowed)	 that	
allow	it	to	crush	the	shells	of	ingested	bivalves.	

Above:	The	dark	solid	mass	of	 its	holohepatic	digestive	
gland	 is	plainly	visible	 in	 this	 specimen	of	Gymnodoris	
amakusana.	

Above:	 The	 aeolid	 Phyllodesmium	 poindimiei	 has	 a	
cladohepatic	or	branched	digestive	gland	extending	up	
into	the	cerata.	
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Intestine	
The	intestine,	originating	at	the	stomach,	most	usually	presents	as	a	thin	tube	of	comparatively	short	
length	although	in	herbivorous	species	it	is	longer	than	that	possessed	of	carnivorous	species.	Waste	
and	 rejected	material	 are	 passed	 along	 the	 intestine	 and	 formed,	 in	most	 cases,	 into	 faecal	 rods	 or	
pellets.	
	
Anus	
The	anus	connects	to	the	exterior,	in	some	species	on	a	papilla,	and	ejects	the	faecal	material.	In	the	
least	derived	of	 the	sea	slugs	 the	anus	 is	 located	 in	proximity	 to	 the	anterior	of	 their	mantle	cavity,	
however,	 with	 detorsion	 and	 the	 change	 to	 the	 slug-like	 form,	 the	 more	 derived	 of	 the	 sea	 slugs	
consequently	have	a	straightening	of	the	intestine,	locating	the	anus	on	the	right	side	of	the	body.	The	
sacoglossans	may	 have	 the	 anus	 located	 dorsally,	 on	 the	 right	 side	 or	 posteriorly	 depending	 upon	
lineage.	 In	 the	 true	 nudibranchs	 the	 anus	 has	 one	 of	 two	 general	 positions.	 It	 is	 either	 located	
posteriorly	on	the	dorsum,	surrounded	by	a	ring	of	gills	or	with	an	arc	or	line	of	gills	anteriorly	–	these	
are	 the	 dorids,	 or	 it	 is	 located	 on	 the	 right	 side	 of	 the	 body	 wall	 more	 anteriorly	 –	 these	 are	 the	
cladobranchs.		

	
	

	
	

	
	

	
	
	

	
	

	
	

	
	
	
	 	

Above:	 The	open	parapodia	of	 the	 sacoglossan,	Elysia	
tomentosa	reveal	the	vein-like	diffuse	branching	of	the	
digestive	gland	extending	throughout	those	 fleshy	foot	
extensions.	

Above:	An	undescribed	sacoglossan,	Stiliger	sp.	shows	
branching	 and	 sub-branching	 of	 the	 digestive	 gland	
penetrating	 up	 through	 the	 length	 of	 the	 cerata.	
Branches	also	can	be	seen	extending	into	the	head	and	
along	the	rhinophores.	

	

Above	left:	A	derived	headshield	slug,	Sagaminopteron	ornatum,	with	the	anus	(arrowed)	on	the	right	side	
behind	the	gill	in	the	process	of	ejecting	a	faecal	pellet.	
Above	right:	The	arrow	indicates	the	approximate	position	of	the	anus	(not	visible)	beneath	the	mantle	and	
behind	the	gill	of	the	side-gilled	slug	Berthella	martensi.	
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Above:	Cladobranch	-	The	anal	pore	on	the	right	side	of	
the	 body	wall	 of	 the	 dendronotid,	Tritoniopsis	elegans,	
is	indicated	with	an	arrow.	The	animal	is	caught	here	in	a	
scatological	moment.	

Above:	 Dorid	 -	 The	 anal	 papilla	 of	 the	 dorid,	
Hypselodoris	 obscura,	 can	 be	 seen	 here	 surrounded	 by	
the	 gill	 branches	 and	 located	 posteriorly	on	 the	 dorsum.	
This	arrangement	in	the	dorids	is	often	called	the	anal	gill.	

Above:	 The	 phyllidiid	 nudibranch	 Phyllidia	 varicosa	
with	 its	 anal	papilla	 located	dorso-posteriorly	 (arrowed)	
but	without	the	typical	dorid	ring	of	gills.	

Above:	 In	 contrast	 the	 anus	 of	 the	 fellow	 phyllidiid	
nudibranch	 Phyllidia	 picta	 is	 not	 visible	 as	 it	 opens	
ventrally	beneath	the	mantle.	

Above:	 A	 view	 of	 the	 anal	 papilla	 of	 an	 undescribed	
species	of	Cratena,	 an	aeolid,	 located	 at	 the	 base	 of	 and	
posterior	to	the	second	row	of	right	side	cerata.	

Above:	 Cyerce	 kikutarobabai,	 a	 sacoglossan	 with	 the	
anal	 papilla	 (arrowed)	 located	 dorso-anteriorly	 just	 in	
front	of	the	pericardial	hump.	
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Specificity	in	Diversity	
The	Diet	of	Sea	Slugs	

	
	

This	 section	 is	divided	up	 into	broad	 food	sources	discussing	 the	 types	of	 sea	 slugs	 that	prey	upon	
those	food	types	and	how	they	go	about	it.	Only	recently	are	we	becoming	aware	of	the	true	nature	of	
the	diet	 of	 some	 sea	 slugs.	 It	was	 often	 assumed	 that	 the	 animal	 or	 plant	 the	 sea	 slug	was	moving	
across	was	its	prey,	but	dedicated	and	closer	observation	has	revealed	that	many	are	feeding	on	the	
host’s	epiphytes	or	epibionts,	the	smaller	life	forms	living	on	a	larger	form.	
	
SLUGIVORES	-	Sea	Slugs	That	Prey	On	Sea	Slugs	
As	already	mentioned	 the	great	majority	of	 sea	slug	species	are	carnivorous,	meaning	 they	prey	on	
animal	life	rather	than	plant	life.	It	is	often	not	appreciated	that	sponges,	bryozoans	and	hydroids	etc.	
although	primitive	life	forms,	and	appear	to	grow	like	plants,	are	animal	life	forms	all	the	same.	Some	
species	 of	 sea	 slug	 have	 evolved	 to	 prey	 on	 animals	 that	 are	 also	 sea	 slugs.	 They	 are	 what	 Dave	
Behrens	called	“slugivores”	in	his	excellent	work:	Nudibranch	Behaviour.	
	

	
	

	
	
	
	

	
	 	

Two	slugivores,	Gymnodoris	ceylonica,	in	a	tug-o-war	over	a	hapless	sea	hare,	Stylocheilus	
striatus.	

When	 first	 learning	 of	 this	 slug-eating-slug	 behaviour	 many	 people	 immediately	 exclaim:	 “Oh,	 so	
they’re	cannibals	 then!”	 This	 is	 not	 necessarily	 correct	 unless	 of	 course	 they	 eat	 their	 own	 species,	
which	does	occur	 in	a	 few	situations.	They	are	not	exclusively	cannibals;	it	would	be	unsustainable.	
(Cannibalism	 is	 common	 in	 the	marine	 environment	 however	 it	 is	 too	 complex	 a	 subject	 to	 cover	
adequately	here.)	
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The	best	known	of	the	sea	slugs	that	prey	on	other	sea	slugs	are	those	of	the	Gymnodorididae	family	
believed	to	contain	more	than	90	species,	although	only	a	third	of	these	are	currently	described.	All	of	
the	 gymnodorids	 are	 voracious	 predators	 and	 in	 nearly	 all	 cases	 their	 prey	 are	 other	 sea	 slugs.	
Depending	on	the	size	of	their	sea	slug	prey	they	will	either	engulf	it	whole,	bite	off	a	piece	or	attach	
themselves	to	eat	their	way	into	the	viscera	and	devour	the	doomed	sea	slug	from	the	inside	out.		
	

	
	

																																			
	
	
	

	
	
	

	
	
	

	
	
	

	
	 	

Left:	 A	 small	 undescribed	
Gymnodoris	 aggressively	 attacks	
a	 much	 larger	 Goniobranchus	
collingwoodi	 under	 the	 mantle	
thus	 avoiding	 the	 noxious	
defensive	 glands	 of	 the	 dorid	
nudibranch.	 It	 was	 dragged	
around	the	substrate	by	its	victim	
as	 it	 ate	 its	way	 into	 the	 body	 to	
access	 the	 viscera.	 The	
Goniobranchus	 daphne	 in	 front,	
that	 was	 feeding	 on	 the	 same	
sponge,	beat	a	hasty	retreat.	

Right:	 The	 aeolid	 Coryphellina	
pannae	 in	 a	 battle	 it	will	 not	win	
with	an	undescribed	Gymnodoris.	
The	 Gymnodoris	 has	 launched	 the	
attack	 beneath	 the	 line	 of	 the	
defensive	 cerata	 of	 the	 aeolid.	 An	
autotomized	 ceras,	 shed	 by	 the	
victim	 in	 the	 hope	 of	 creating	 a	
distraction,	 lies	 in	 the	 foreground	
totally	 ignored	 by	 the	 focused	
attacker.	 The	 Gymnodoris	 has	
attacked	from	the	tail	end	and	will	
gradually	 work	 its	 way	 along	 the	
body	of	the	aeolid.	
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Small	gymnodorids	are	not	deterred	by	a	large	target	(most	probably	not	even	appreciating	the	size	of	
the	animal	 they	have	attacked)	often	getting	a	good	grip	and	hanging	on	as	 the	victim	convulses	or	
takes	off	across	 the	substrate	 in	an	attempt	 to	dislodge	 the	attacker.	They	hunt	down	their	prey	by	
following	the	slime	trail	that	all	sea	slugs	deposit	as	an	aid	to	locomotion.	Research	has	shown	though,	
that	on	coming	upon	a	slime	trail	the	gymnodorid	has	no	appreciation	of	which	direction	its	intended	
prey	 is	 travelling.	 Across	 the	 gymnodorids	 there	 is	 a	 diverse	 appetite	 of	 sea	 slug	 types	 that	 are	
predated	upon.	Gymnodorids	smaller	than	their	prey	are	known	to	attack	the	chromodorids	beneath	
the	mantle	into	the	body	wall,	or	via	the	gills,	thus	avoiding	the	toxic	defensive	glands	in	the	mantle.	
Those	that	attack	cerata-carrying	aeolids	will	also	often	do	so	via	the	body	wall	below	the	level	of	the	
cerata.	Larger	species	however	are	known	to	bite	off	pieces	of	the	mantle	seemingly	unaffected	by	the	
noxious/toxic	defensive	glands.	

	

	
	
	
	
	
	
	

	

	
	
	
	
	
	
	

	 	

Left:	 Here	 an	 undescribed	
Gymnodoris	 attacks	 an	 aeolid,	
Cratena	 lineata,	 of	 about	 similar	
size	 to	 itself.	 The	 gymnodoris	 has	
pushed	out	its	buccal	mass	to	latch	
on	 to	 its	 victim	 and	 pulled	 part	 of	
the	victim’s	body	wall	back	into	the	
buccal	 cavity,	 indicated	 by	 its	
hunched-up	 appearance.	 The	
aeolid	 is	 powerless	 to	 do	anything	
about	the	attack.	

Right:	 A	 small	 undescribed	
Gymnodoris,	 bearing	 large	 white	
tubercles,	 attacking	 the	 gills	 of	 the	
very	 much	 larger	 nudibranch	
Doriprismatica	 atromarginata.	
Entry	 via	 the	 exposed	 and	
haemolymph	 filled	 gills	 provides	 an	
easy	 and	 instantly	 rewarding	 path	
into	 the	 viscera.	 (Photo	 by	 kind	
courtesy	of	Terry	Farr.)	
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There	are	some	gymnodorids	that	are	even	known	to	consume	other	gymnodorids	and	also	the	eggs	
of	other	gymnodorids.	The	spectre	of	true	cannibalism	however	does	raise	its	head	in	this	family	with	
Gymnodoris	citrina,	from	time	to	time,	being	a	known	culprit.	
	
All	 species	 of	 the	 Roboastra	 (Tyrannodoris)	 genus	 are	 voracious	 predators	 of	 fellow	 polycerids,	
notably	species	of	Tambja	and	Nembrotha.	They	are	fast	moving	(for	sea	slugs)	and	possess	large	well-
developed	oral	tentacles	for	prey	detection	and	an	expansive	oral	hood	for	enveloping	that	prey.	They	
have	 also	 been	 observed	 to	 consume	 a	 smaller	 partner	 following,	 or	 amazingly,	 even	 during	
copulation.	It	would	seem	the	temptation	of	the	close	proximity	at	that	time	is	just	too	great.	

	
	

	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	

	
	

Left:	 Roboastra	 (Tyrannodoris)	
luteolineata	 hunting	 across	 the	
substrate	 for	 a	 meal.	 Prey	 of	 the	
likes	 of	 Tambja	 tenuilineata,	 will	
disappear	 in	 a	 flash	 before	 your	
eyes	as	 it	 is	 engulfed	whole	by	 this	
aggressive	predator.	

Right:	 The	 business	 end	 of	
Roboastra	 (Tyrannodoris)	
luteolineata	 as	 it	 hunts	 for	 its	
prey.	 Note	 the	 large	 sensory	
organs:	 The	 substantial	
rhinophores	 with	 many	
lamellae	 for	 at-a-distance	
chemo-sensing	 and	 the	
oversized	 oral	 tentacles	 for	
close	 quarters	 chemo-tactile	
sensing.	
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The	 side-gilled	 Pleurobranchaea	 have	 some	members	 that	 are	 known	 to	 consume	 other	 sea	 slugs.	
These	are	generalist	carnivores	however	and	their	consumption	of	the	sea	slugs	 is	considered	to	be	
opportunistic	behaviour	rather	than	as	dedicated	slugivores.	
	
There	are	some	aeolids	 too	 that	are	known	 to	eat	other	nudibranchs,	opportunistically,	 such	as	 the	
very	 aggressive	 Indo-Pacific	Godiva	quadricolor	 and	 the	 NW	&	NE	 Pacific	Hermissenda	 crassicornis,	
amongst	others.	

	
Favourinus	 species	of	 the	Facelinidae	 family	whilst	not	 slugivores	per	se	 and	do	not	eat	mature	 sea	
slugs	do	however	concentrate	upon	their	spawn,	getting	inside	a	coil	of	eggs	and	gradually	devouring	
the	 lot.	 There	 are	 a	 couple	 of	 odd	 species	 within	 the	 sap-sucking	 Sacoglossa,	 belonging	 to	 the	
Limapontiidae	 Family,	 (the	 European	 Calliopaea	 bellula,	 Olea	 hensoni	 from	 Florida	 and	 Olea	
hansineensis	 from	 the	 northern	 Pacific)	 that	 are	 also	 known	 to	 be	 oophagous,	 notably	 on	
cephalaspidean	(headshield	slug)	spawn.	Technically,	oophagous	species	are	known	as	ovivores.	
	
Some	members	of	the	Aglajidae	family	have	been	recorded	eating	other	sea	slugs	including	Philinopsis	
speciosa	 eating	 the	 sea	 hare	 Stylocheilus	 striatus	 and	 various	 infaunal	 bubble	 shells.	 The	 Eastern	
Pacific	Navanax	inermis,	the	largest	of	the	aglajids,	is	a	well-known	predator	of	just	about	any	sea	slug	
it	encounters,	including	juveniles	of	its	own	species.	
	
	
	
	
	
	
	
	
	

	

Above:	 The	 voracious	 aeolid	 Godiva	 quadricolor.	 This	
species	 is	 happy	 to	 consume	any	 “meat”	 in	 its	path	 from	
hydroids	 to	 anemones	 to	 other	 aeolid	 or	 dendronotid	
nudibranchs.	It	is	not	discerning	in	its	choice	of	prey.	

Above:	The	ovivore	aeolid	Favorinus	tsuruganus	inside	
the	 convoluted	 egg	 spiral	 of	 a	 Marionia	 sp.	 on	 the	
underside	 of	 a	 coral	 slab.	 The	 digestive	 glands	 in	 the	
cerata	are	taking	on	and	concentrating	the	colour	of	 the	
eggs	as	they	are	consumed.	

Above:	 A	 small	 undescribed	Gymnodoris	 feeding	
on	the	eggs	of	Gymnodoris	ceylonica.	

Above:	 Philinopsis	 speciosa,	 just	 one	 of	 many	
aglajids	that	consume	infaunal	bubble-shell	sea	slugs.	
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All	of	the	slugivores	are	fast	moving,	fast	reacting,	hunting	sea	slugs.	
	
SPONGIVORES	-	The	Sponge	Eaters	
Sponges	(Phylum	Porifera)	are	one	of	simplest	and	oldest	of	multicellular	animals.	They	have	the	least	
complex	 body	 form	 of	 the	 multicellular	 animals.	 Only	 a	 few	 specialist	 predators	 are	 known	 to	 be	
exclusively	spongivores,	that	is,	to	have	a	sponge	diet	and	these	are	disproportionally	represented	in	
the	sea	slugs.	Others	include	the	Hawksbill	Turtle	and	certain	fishes	including	angelfish,	leatherjackets	
and	 pufferfish	 and	 some	 other	 gastropods	 notably	 the	 prosobranchs	 of	 the	 Triphoridae	 and	
Cerithiopsidae,	plus	a	few	specialised	crustaceans	and	echinoderms.	It	would	be	wrong	to	assume	that	
just	because	sponges	possess	a	 simple	body	 form	and	are	sessile	animals	 they	are	an	easy	meal.	 In	
order	 to	 consume	 sponges	 these	 animals,	 including	 the	 sea	 slugs,	 have	 had	 to	 evolve	 counter-
measures	to	the	predator	deterrents	the	sponges	themselves	have	evolved	over	the	millions	of	years	
(at	least	750	million)	of	their	existence.	
	

	

	
	

	
	
	
	
	

	 	

Left:	 The	 cryptobranch	 dorid	
Hypselodoris	zephyra	feeding	on	
a	sponge.	All	of	the	cryptobranchs	
are	 spongivores.	 Here	 the	 buccal	
mass	 is	 protruded	 in	 order	 to	
place	 the	 radula	 against	 the	
sponge	for	removal	of	portions	to	
ingest.	

In	the	Nudibranchia	order	it	is	within	the	dorids	that	we	find	the	spongivores.	All	of	the	cryptobranch	
dorids	(retractable	gill)	and	porostome	dorids	(radula-less)	feed	upon	sponges,	as	do	some	of	the	
phanerobranch	 dorids	 (non-retractable	 gill),	 including	 the	 Hexabranchidae	 and	 Aegiridae.	 The	 few	
species	representing	the	Umbraculoidea	order	(umbrella	sea	slugs	–	Tylodina	and	Umbraculum),	some	
of	 the	 Gastropteridae	 family	 of	 the	 Cephalaspidea	 order	 (headshield	 sea	 slugs)	 and	 some	 of	 the	
Pleurobranchoidea	order	(side-gilled	sea	slugs	such	as	Berthella	and	Berthellina)	prey	upon	sponges	too.	
Some	members	 of	 the	 Goniodorididae	 family,	 such	 as	 species	 of	 Trapania,	 were	 once	 thought	 to	 be	
spongivorous	however	it	is	now	known	that	they	consume	the	tiny	colonial	entoprocts	(kamptozoans),	
that	grow	in	association	with	the	sponge,	rather	than	the	tissue	of	the	sponge	itself.		
	
There	are	four	main	modes	by	which	sponges	attempt	to	deter	predators:	
-	Their	flesh	may	contain	unpalatable	splinter-like	spicules.	
-	The	bulk	of	their	bodies	is	relatively	low	in	nutritional	value.	
-	Their	flesh	not	only	contains	distasteful	chemicals	but	others	of	the	highest	toxicity	may	be	present	as	
well.	 Sponges	may	 be	 simple	marine	 life	 forms	 however	 the	 complex	 chemicals	 they	 collect,	 recycle,	
possibly	synthesize	or	accumulate	from	hosted	bacteria,	cyanobacteria	and	symbionts	are	anything	but.	
Some	sponges	are	so	toxic	they	should	not	be	handled	without	protection.	
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-	Some	sponges	are	known	to	display	aposematic	colouration	or	shape	to	warn	potential	predators	of	
their	toxicity	or	unpalatable	nature.	

	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	 	

Above:	Carminodoris	nodulosa,	a	cryptobranch	dorid,	feeding	on	an	encrusting	sponge.	When	temporarily	removed	the	
feeding	scar	beneath	is	visible.	Spongivores	have	developed	means	to	overcome	the	sponge	defences	including	the	toxic	
anti-feedants	in	their	flesh.	

Left:	 An	 example	 of	 a	
cephalaspidean	 of	 the	
Gastropteridae	 family,	
Sagaminopteron	
ornatum,	grazing	across	
an	 encrusting	 sponge.	 A	
feeding	 scar	 is	 obvious	
above	 and	 behind	 it	
(arrowed).	
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Left:	 An	 umbrella–shell	 sea	 slug	
Tylodina	 corticalis,	 feeding	 upon	
a	 Pseudoceratina	 sp.	 sponge.	
Notice	 the	 yellow	 feeding	 scars	 it	
has	 left	 behind	 in	 its	 track.	
Eventually	 there	 may	 be	 nothing	
left	 of	 the	 sponge	 apart	 from	 the	
inner	 ”skeleton”,	 all	 the	 flesh	
having	 been	 consumed	 and	 then	
quite	 often	 the	 sea	 slug’s	 spawn	
deposited	upon	those	remains.	

Right:	The	Umbraculum	umbraculum	
umbrella	 sea	 slug	 feeding	upon	a	 large	
sponge,	 possibly	 Tethya	 sp.	 Notice	 the	
pile	 of	 bright	 yellow	 faecal	 pellets	
deposited	 behind	 it.	 These	 are	
essentially	 neatly	 bundled	 packets	 of	
the	 sponge’s	 spicules	 sorted	 in	 the	 sea	
slug’s	digestive	system	and	wrapped	in	
a	mucus	cocoon	to	minimise	damage	as	
it	is	passed	through	the	gut.	

Left:	 The	 side-gilled	 slug	 Berthella	
martensi	feeding	by	“nibbling”	at	the	
edges	 of	 what	 looks	 to	 be	 a	 lifetime	
supply	 of	 sponge	 food.	 A	 number	 of	
the	 Pleurobranchidae	 sea	 slugs	 are	
spongivores.	
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Left:	 The	 phanerobranch	 dorid	
Aegires	 villosus	 feeding	 on	 the	
sponge	Clathrina	sp.	The	spicules	in	
the	 sponge	 tissue	 are	 clearly	
evident	

Right:	Having	traversed	across	
ascidians	 and	 octocorals	 the	
phanerobranch	 dorid	 Aegires	
flores	 has	 reached	 and	 is	
feeding	 upon	 its	 preferred	
sponge	prey.	

Left:	A	peek	under	the	anterior	of	
the	 mantle	 of	 the	 phanerobranch	
dorid	Hexabranchus	 sanguineus	
shows	 us	 its	 buccal	 mass	
protruded	 and	 feeding	 upon	 a	
sponge	colony.	This	 is	a	sub-adult	
colouration	of	the	species.	
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Above;	A	sequence	showing	the	suctorial	feeding	of	the	radula-less	porostome	nudibranch	Phyllidiella	pustulosa.		
Left:	While	 it	 is	often	difficult	 to	discern	the	sponge	prey	of	 feeding	phyllidiids,	here,	 the	prey	of	 this	specimen	is	 large	and	
distinctive.		All	the	feeding	work	is	going	on	unobserved,	hidden	beneath	the	nudibranch.	
Centre:	The	foot	of	the	nudibranch	is	detached	from	its	prey	but	its	swollen	protruded	buccal	mass	is	still	in	contact.		
Right:	This	 is	 the	 feeding	 scar	 on	 the	 sponge	 together	with	a	white	 fluid	 surrounding	 it	 and	also	being	washed	away	 as	
streaks.	This	may	represent	the	enzymes	applied	by	the	nudibranch	to	liquefy	the	sponge	tissue	or	a	combination	of	both.	

Above:	 Several	 phyllidiids	 making	 the	 most	 of	 a	 large	
sponge	colony.	Numerous	feeding	scars	are	evident	all	over	
the	 surface.	 Phyllidiids	 are	 very	 toxic	 nudibranchs	 even	
known	 to	 kill	 off	 all	 the	 inhabitants	 of	 an	 aquarium	 if	
placed	therein.	

Above:	 The	 Dendrodorididae	 family	 of	 nudibranchs	
including	the	Doriopsilla	and	Dendrodoris	are	porostomes	
as	 well.	 	 Here,	Dendrodoris	 nigra	 is	 feeding	 suctorially	
upon	a	sponge	colony.	

How	do	the	spongivore	sea	slugs	prevail	over	the	sponge	feeding	deterrents?		
-	Production	of	copious	amounts	of	mucus	facilitates	the	transit	of	ingested	spicules	through	the	gut	
thus	preventing	abrasion	 injury.	Bundles	of	 spicules	may	be	wrapped	 in	mucus	 to	be	evacuated	as	
fecal	pellets.		Some	though,	just	avoid	the	spicule	bearing	sponge	species	altogether.	
-	Sea	slugs	have	a	low	metabolic	rate	and	are	relatively	passive	compared	to	many	other	animals	that	
hunt;	consequently	the	low	nutritional	value	of	sponge	flesh	is	not	a	significant	drawback,	especially	
when	the	volume	they	consume	is	also	considered.	
-	The	sponge	prey	of	sea	slugs	in	most	instances	is	often	limited	to	a	single	species	or	a	small	number	
of	closely	related	species.	By	this	selective	feeding	and	concentrating	on	a	single,	or	a	group	of	related	
species	 they	have	managed	 to	evolve	 digestive	 chemical	 pathways	 to	deal	with	 the	 particular	anti-
feedant	toxic	chemicals	of	those	sponges.		These	chemicals,	called	secondary	metabolites,	(not	
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essential	for	normal	growth	or	development	of	the	sponge)	are	then	stored	and	concentrated	within	
special	 glands	 that	 then	 become	 a	 defensive	 attribute	 for	 the	 sea	 slug	 itself.	 It	 is	 thought	 that	 this	
attribute	 most	 probably	 arose	 though	 several	 steps	 originating	 as	 a	 process	 of	 isolating	 then	
concentrating	 the	 toxins	 by	 partitioning	 them	 in	 glands,	 to	 prevent	 “autotoxicity”,	 and	 for	 eventual	
discharge.	Interestingly,	studies	have	shown	that	some	nudibranchs	are	able	to	selectively	sequester	
and	accumulate	a	specific	compound	in	their	defensive	glands	even	though	many	others	are	present	in	
their	viscera.	The	location	of	these	storage	glands	is	also	significant	in	that,	in	many	instances,	they	are	
positioned	 adjacent	 to	 vital	 structures	 such	 as	 the	 gills	 or	 around	 the	 mantle	 margin	 to	 be	 first	
encountered	 by	 a	 predator’s	 attack.	 Consequently,	 their	 location	 at	 these	 sites	 could	 lead	 us	 to	
reasonably	assume	that	the	glands	are	defensive	in	nature	by	acting	as	feeding	inhibitors.	
-	Sea	slugs	possess	simple	eyespots	that	detect	the	presence	of	light	and	its	intensity	only.	They	cannot	
detect	shapes	or	colours	so	the	aposematic	warning	signals	presented	by	a	sponge	have	no	effect	upon	
the	 sea	 slug.	 The	 sea	 slug	 instead,	 uses	 chemical	 cues	 given	 off	 by	 the	 sponge	 that	 they	 recognise,	
detected	at	a	distance	by	their	rhinophores	and	on	the	spot,	by	their	oral	tentacles	for	placement	of	
the	radula.	

	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 	

Left:	 Feeding	 by	 the	
cryptobranch	 Hypselodoris	
whitei.	 Most	 of	 the	 edible	
sponge	 tissue	 has	 been	
consumed	 leaving	 behind	 the	
indigestible	 sponge	 “skeleton”.	
The	 purple-coloured	 buccal	
mass	 can	 be	 seen	 protruded	
and	 pressed	 against	 the	
remaining	 translucent	 grey	
sponge	tissue	just	in	front	of	it.	

Right:	 The	 swollen	 and	
protruded	 white	 buccal	
mass	 of	 the	 cryptobranch	
Ardeadoris	 rubroannulata	
is	 plainly	 obvious	 here	
allowing	 the	 radula	 full	
engagement	 upon	 the	
sponge	 for	 rasping	 off	
pieces.	
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Left:	 Hypselodoris	 obscura	
pushing	 out	 its	 blue	 buccal	
mass	 to	 position	 its	 radula	 for	
feeding	on	a	sponge	colony.	

Right:	 Hypselodoris	 jacksoni	
rearing	back	to	reveal	its	white	
buccal	 mass	 protruded	 ready	
to	 feed.	This	specimen	reacted	
sharply	 to	 an	 aggressive		
response	 from	a	 crab	 living	 in	
the	 sponge	 and	 taking	 offence	
at	 its	 home	 being	 eaten.	 The	
nudibranch	tried	several	times	
to	 rasp	at	 the	 sponge	 but	was	
nipped	 each	 time	 before	 it	
decided	to	try	at	another	spot.	

Different	feeding	methods:	
The	types	of	sea	slugs	mentioned	in	the	previous	sentence	rasp	off	pieces	of	sponge	tissue	using	their	
radula,	the	toothed	ribbon	in	their	buccal	mass	that	is	pushed	out	against	the	sponge.	The	porostome	
dorids,	 such	 as	 the	 phyllidiids	 and	 dendrodorids	 however,	 are	 suctorial	 feeders,	 having	 soft	mouth	
parts,	lacking	a	radula,	and	secreting	enzymes	on	to	the	sponge	tissue	to	partially	digest	it	externally	
before	 sucking	 it	up	using	 their	muscular	buccal	pump.	Often	 the	 sponge	colony	may	not	be	 readily	
evident	being,	either	quite	small	or	partially	overgrown	by	other	sessile	organisms	or	covered	in	silt.	In	
most	instances	the	actual	feeding	process	is	obscured	from	view	by	the	head	and	or	oral	veil	of	the	sea	
slug	that	lie	over	the	prey	as	it	is	being	eaten.	
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Sometimes	several	specimens	of	a	sea	slug	species	may	be	 found	upon	a	sponge	all	 feeding	 in	what	
could	 be	 described	 as	 a	 sea	 slug	 “feeding	 frenzy”.	 Different	 but	 related	 species	 can	 also	 be	 seen	
together	on	the	one	sponge	and	in	rare	situations	even	unrelated	species,	if	they	have	the	same	diet,	
may	feed	together.	

	
	

	
	
	
	
	
	
	
	

	

	

	 	

Left:	 An	 example	 of	 several	
nudibranchs	all	 feeding	upon	the	
one	 sponge	 colony	 -	 seven	
Glossodoris	 rufomarginata	 are	
feeding	 together	with	 a	 different	
species	-	a	single	Doriprismatica	
atromarginata.	Both	species	are	
closely	 related	 and	 members	 of	
the	Chromodorididae	family	

Right:	Here	is	an	example	of	two	
vastly	 different	 sea	 slugs	
Miamira	 magnifica	 and	
Sagaminopteron	ornatum,	from	
different	 taxonomic	 orders,	
feeding	upon	 the	 same	sponge.	 I	
have	recorded	these	two	 species	
feeding	 together	 several	 times.	
Miamira	 magnifica	 is	 a	
chromodorid	 nudibranch	 that	
displays	 flamboyant	 colouration.	
Note	 the	 same	 colours	exhibited 
by	 both	 species,	 just	 arranged	
differently.	 This	 aposematic	
colouration	 (to	 warn	 predators	
of	a	toxic	nature)	has	come	about 
in	conjunction	with	the	ability	to	
sequester	 highly	 toxic	 chemicals	
from	their	sponge	prey.	

Aposematic	or	Cryptic:	
There	 appears	 to	 be	 a	 trend	 among	most	 sea	 slug	 taxa	where	 the	more	 basal	 species	 are	 cryptic	 in	
colouration	 and	 the	 most	 highly	 derived	 are	 more	 colourful.	 It	 has	 been	 postulated	 that	 as	 more	
powerful	(toxic)	secondary	metabolites	gradually	became	more	accessible,	that	is,	able	to	be	processed	
by	the	sea	slug,	the	re-use	of	them	in	self-defence	permitted	some	sea	slugs	such	as	the	chromodorids	to	
change	(evolve)	from	cryptic	colouration	to	the	colourful	aposematic	(warning)	colouration	we	see	in	
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that	group	today.	Conspicuousness,	even	as	a	warning,	certainly	attracts	attention	and	can	be	a	risky	
ploy	so	only	those	with	the	best	protection	(high	toxicity/unpalatability)	can	afford	to	be	so.	Toxicity	
therefore	 is	 thought	 to	 be	 related	 to	 the	 conspicuousness	 of	 the	 nudibranch.	 Another	 factor	 to	
consider	 is	 chemical	 aposematism	 (olfactory	aposematism).	Recent	 research	has	 suggested	 that	 the	
stored	 toxic	 chemicals	may	give	off	 a	 chemical	warning	 signal	 that	predators	 are	able	 to	 sense	and	
recognise.	The	low	solubility	of	these	chemicals	in	the	sea	water	serves	to	prevent	their	dilution	and	
increases	localised	effectiveness.	
	
On	the	other	hand	there	are	some	cryptobranch	dorids,	 for	example	among	the	Discodorididae,	that	
are	not	only	cryptic	by	virtue	of	their	drab	colouration	but	also	mimic	extremely	well	the	very	sponges	
upon	which	they	prey	by	colour,	form	and	texture.	These	sponge	mimics	not	only	resemble	their	prey,	
their	spawn	too	 is	similarly	coloured	and	 laid	 flat	with	 the	widest	section	attached	 to	 the	substrate	
thereby	reducing	visibility.	

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	

	
	 	

Left:	The	defensive	mantle	glands	of	
Goniobranchus	 splendidus	 situated	
close	 to	 the	 mantle	 margin	 and	
containing	 noxious	 and	 toxic	
chemicals	 obtained	 through	 their	
sponge	 diet,	 are	 quite	 obvious.	 This	
species	 is	 conspicuous	 on	 the	
substrate	 exhibiting	 aposematic	
colouration	 in	 conjunction	 with	
several	 other	 similarly	 patterned	
and	coloured	species.	

Right:	An	example	of	crypsis.	A	
cryptobranch	 dorid	 of	 the	
Discodorididae	 family	 Jorunna	
sp.	 04.	 The	 mantle	 texture	 of	
the	 nudibranch	 uncannily	
matches	 the	 texture	 of	 its	 host	
sponge.	 The	 tightly	 grouped	
gills	 mimic	 the	 oscula	 of	 the	
sponge	 and	 the	 small	
rhinophores	 bear	 a	 close	
resemblance	to	 the	 junctions	of	
the	sponge	ridges.	
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Left:	 Another	 cryptic	
Jorunna	 –	 Jorunna	 sp.	 02.	
This	 species	 as	 well	 as	
matching	the	texture	of	the	
sponge	 flattens	 itself	 out	
over	 the	 sponge’s	 surface	
to	 be	 even	 less	 obvious.	
This	 is	 an	 example	 of	
behaviour	 contributing	 to	
the	 crypsis.	 At	 times	 its	
presence	 can	 only	 be	
discerned	by	the	existence	
of	 its	 spiral	 egg	 mass	
nearby.	

Right:	 A	 cryptobranch	 of	
the	 Actinocyclidae	 family,	
Hallaxa	 translucens,	 upon	
its	 sponge	 prey,	 found	 on	
the	 underside	of	 coral	 slab.	
The	 colour	 and	 texture	 of	
the	 nudibranch’s	 mantle	
matches	 the	 texture	 and	
colour	 of	 the	 sponge	
surface	 and	 the	 raised	 gill	
pocket	 mimics	 somewhat	
the	 oscula	 of	 the	 sponge.	
Another	example	of	crypsis,	
the	 nudibranch	 mimicking	
the	 sponge	 upon	 which	 it	
lives	and	feeds.	

Food	and	Defence	
There	are	two	forces	at	work	here.	These	sea	slugs	(the	cryptobranchs	and	porostomes	in	particular),	as	
specialised	predators,	are	engaged	in	a	double	ended	evolutionary	race:	on	the	one	hand,	that	of	staying	
ahead	of	the	defensive	strategies	of	their	toxic	sponge	prey	and,	on	the	other,	applying	the	results	of	that	
self-defence	attribute	towards	their	own	protection	thereby	also	staying	ahead	of	their	predators.	This	
combination	serves	to	create	intense	selection	pressures	that	have	possibly	been	major	contributors	to	
the	high	level	of	speciation	within	this	group.	
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CORALLIVORES	–	The	Coral	Eaters	
Many	people	are	surprised	to	learn	that	some	nudibranch	sea	slugs	are	actually	corallivorous,	that	is,	
they	feed	upon	corals.	Those	that	keep	corals	 in	aquariums,	however,	know	only	too	well	 the	havoc	
certain	nudibranchs	can	cause	particular	corals.	Corals	don’t	look	to	be	particularly	appetizing	but	a	
little	explanation	of	their	anatomy	will	help.	

	
	 	

Above:	A	head	view	of	the	dendronotinid	nudibranch	Marionia	rubra	consuming	large	portions	of	a	branching	soft	coral.	

There	 are	 two	 basic	 coral	 types.	 To	 generalise,	 these	 are	 commonly	 referred	 to	 as	 soft	 corals	
(octocorals	 -	 eight	 tentacles	 to	 their	 polyps)	 and	 hard	 or	 stony	 corals	 (six,	 or	 multiples	 of	 six,	
tentacles	to	their	polyps),	both	types	being	preyed	upon	by	certain	nudibranchs.	Regardless	of	type,	
all	 corals	 have	 soft	 tissue,	 whether	 that	 be	 the	 thin	 layer	 of	 polyps	 all	 connected	 together	 by	 the	
coenosarc	 tissue	 that	 covers	 the	 corallite	 skeleton	 of	 the	 hard	 corals	 or,	 the	 polyps	 and	 the	
coenenchyme	 (a	 thin	 layer	 in	 the	 polyps	 but	 otherwise	 forms	 the	 bulk	 of	 the	 soft	 coral	 mass	 as	
supporting	tissue)	in	the	soft	corals.	The	form	and	composition	of	structure	is	indeed	diverse	but	to	
generalise	 again,	 the	 hard	 corals	 have	 that	 corallite	 skeleton	 for	 support	 that	 is	 secreted	 by	 the	
polyps	whereas	the	soft	corals	generally	have	sclerites	(small	spiny	internal	spicules	of	various	shape	
and	size)	within	their	coenenchyme	tissue,	in	varying	densities,	for	support.	The	soft	corals	include	
the	gorgonian	sea	fans	that	have	a	fleshy	covering	over	a	horny	axis	that	develops	into	long	stems	or	
a	fan-like	shape.	
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These	corallivorous	nudibranchs	have	evolved	to	feed	upon	that	soft	tissue	and	polyps.	All	belong	to	
the	 nudibranch	 suborder	 Cladobranchia	 and	 all	 are	 obligate	 coral	 feeders.	 These	 include	 some	
species	 from	 each	 of	 the	 major	 groups	 within	 the	 Cladobranchia:	 Arminina,	 Dendronotina	 and	
Aeolidina.	Not	 all	 corals	 though	 are	 subject	 to	 such	predation	with	most	 corallivorous	nudibranchs	
demonstrating	a	distinct	preference	in	their	choice	of	prey,	although	there	have	been	some	reports	of	
host	switching	if	the	preferred	species	is	unavailable.	
	
In	 the	Arminina	 it	 is	 the	Arminidae	 family,	principally	 the	Armina	 and	Dermatobranchus,	 that	prey	
upon	the	soft	corals	(including	gorgonians	and	also	the	related	sea	pens)	but	generally	speaking	the	
specific	diet	of	many	is	not	well	known.	

	

	
	

	
	
	
	
	
	
	
	
	
	

	 	

Above:	 A	 close-up	anterior	view	of	 the	 head	of	 the	arminid	
nudibranch	Dermatobranchus	ornatus	as	it	works	along	the	
stem,	 stripping	 the	 flesh	 and	 polyps	 from	 a	 gorgonian	
octocoral.	The	foot	is	well	adapted	for	this	operation.	

Above:	 A	 ventral	 view	 of	 Dermatobranchus	 ornatus	
showing	 its	 foot	gripping	a	stem	of	 the	gorgonian	octocoral	
Astrogorgia	 sp.	 as	 it	 feeds.	 The	 coral	 has	 withdrawn	 all	 its	
polyps	 in	 response	 to	 the	 attack	 but	 to	 no	 avail.	 All	 of	 the	
flesh	 and	 polys	 will	 be	 stripped	 off	 leaving	 just	 the	 horny	
skeleton,	as	seen	just	to	the	nudibranch’s	right.	

Left:	 An	 undescribed	 species	
of	 Dermatobranchus	 feeding	
on	 the	 exposed	 polyps	 of	 an	
unknown	 octocoral.	 The	
embedded	 support	 spicules	
are	 readily	 apparent	 in	 the	
octocoral’s	stem.	
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Among	 the	Dendronotina,	 those	 cladobranchs	with	 raised	 rhinophore	pockets	 and	well	 developed	
dorso-lateral	secondary	gills	down	each	side	of	the	body,	it	is	the	members	of	the	Tritoniidae	family	
that	feed	on	the	soft	corals	(including	gorgonians)	with	Tritonia,	Tritoniopsis	and	Marionia	being	the	
best	known.	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	 	

Left:	Many	of	the	Armina	are	
known	 to	 prey	 upon	 sea	
pens.	 Here,	 Armina	 occulta	
is	recorded	at	the	moment	of	
attack.	 (Photo	 by	 Neville	
Coleman,	 courtesy	 of	 The	
Neville	Coleman	Collection.)	

Above:	 The	 dendronotinid	 Tritoniopsis	 elegans	 feeding	 on	 the	 soft	 coral	 Capnella	 sp.	
Interestingly,	even	though	under	attack	many	of	the	polyps	are	still	expanded	in	feeding	mode.	
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Above:	The	 feeding	 scar	produced	by	Tritoniopsis	elegans	 on	 the	 soft	 coral	Capnella	 sp.	 is	quite	
obvious.	The	nudibranch	would	seem	to	mimic	a	feeding	scar	when	on	the	coral.	All	the	polyps	have	
been	retracted.	

Above:	A	close-up	head-on	image	of	the	dendronotinid	Marionia	rubra	devouring	whole	branches	
of	 the	 soft	octocoral	Lemnalia	sp.	The	branch	 to	 its	 immediate	 left	has	been	completely	devoured	
(See	leading	image	this	section).	The	whole	colony	was	consumed	in	less	than	30	minutes.	
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The	 Aeolidina	 has	 a	 number	 of	 corallivorous	 species.	 These	 include	 some	 members	 of	 the	
Tenellia/Phestilla	 (specifically	 those	 formerly/currently	known	as	Phestilla,	depending	on	 taxonomy	
followed),	 that	 prey	 on	 hard	 corals,	 and	 the	 Phyllodesmium,	 that	 prey	 on	 soft	 corals	 (including	
gorgonians).	Unlike	their	other	relatives	in	the	Aeolidina,	the	Phyllodesmium	and	Phestilla/Tenellia	do	
not	sequester	the	nematocysts	(stinging	cells)	from	their	prey	for	defence	purposes,	even	if	they	have	
cnidosacs,	it	being	surmised	that	the	nematocysts	of	their	prey	corals	are	not	powerful	enough	for	that	
defensive	 purpose.	 Many	 though	 have	 evolved	 toxic	 glands	 on	 their	 cerata	 plus	 colour	 and	
morphology	 (structural	 form)	 to	 match/mimic	 their	 host	 becoming	 cryptic	 in	 situ	 to	 provide	
protection.	The	 cerata	of	most	 can	also	be	autotomized	 to	distract	predators	as	a	 further	defensive	
attribute.	Many	of	 these	 aeolids	 are	 also	 known	 to	 take	up	 zooxanthellae	 from	 their	 host	 and	 farm	
them	(for	varying	periods)	symbiotically	in	their	cerata	such	that	they	have	often	been	referred	to	as	
“solar-powered”	nudibranchs.	

	
	

	
	

	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	 	

Left:	 The	 tissue	 of	 this	
Sarcophyton	 sp.	 octocoral	 is	
being	 eaten	 by	 the	 aeolid	
nudibranch	 Phyllodesmium	
magnum	 (several	 actually).	
Species	 of	 Phyllodesmium	 are	
specialised	 feeders	 on	
octocorals.	 The	 stiffening	
sclerites	 in	 the	 soft	 coral’s	
tissue	may	often	be	seen	piled	
up	 at	 the	 base	 as	 the	
nudibranch	 eats	 away	 the	
surrounding	 soft	 tissue	
causing	them	to	fall	out.	

Right:	 A	 feeding	 scar	
on	 the	 soft	 coral	
Sinularia	 sp.,	 produced	
by	 the	 corallivorous	
aeolid	 nudibranch		
Phyllodesmium	
magnum.	The	sclerites	
in	 the	 coral	 tissue	
(arrowed)	 can	 be	 seen	
protruding.	
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Left:	 This	 specimen	 of	 aeolid	
nudibranch	 –	 Phyllodesmium	
undulatum	 is	 working	 its	 way	
along	a	branch	of	the	gorgonian	
Melithaea	sp.	consuming	all	the	
covering	 tissue	 and	 polyps	
leaving	 behind	 just	 the	 bare	
horny	 skeleton.	 Two	 of	 theses	
bare	patches	are	arrowed	–	one	
behind	 and	 another	 on	 a	 stem	
to	its	left,	previously	attacked.	

Above:	 Predator	and	prey.	 In	 the	 right	 image	 the	aeolid	nudibranch	Phyllodesmium	rudmani	 that	 feeds	upon	and	
mimics	in	colour	and	incredibly	also	in	structure,	the	soft	coral	Xenia	sp.	shown	on	the	left.	

Right:	The	aeolid	nudibranch	
Phyllodesmium	 briareum	
feeding	 on	 the	 soft	 octocoral	
Pachyclavularia	 violacea	 that	
grows	 as	 an	 encrusting	 mat.	
The	 cerata,	 rhinophores	 and	
oral	 tentacles	 mimic	 the	
octocoral’s	tentacles.	
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Left:	 A	 pair	 of	 aeolids	
Tenellia	melanobrachia	 (or	
Phestilla	 melanobrachia	
depending	on	 the	 taxonomic	
work	followed)	of	the	orange	
colour	 form,	 consuming	 all	
the	 colourful	 polyps	 and	
connecting	tissue	of	the	hard	
coral	 Tubastraea	 sp.	 leaving	
behind	 the	 bare	 stark-white	
skeleton.	 These	 nudibranchs	
mimic	 the	 bright	 colour	 and	
form	 of	 their	 living	 hard	
coral	 prey	 and	 are	 most	
difficult	 to	 discern	 when	
they	 first	 commence	 feeding	
on	a	colony.	

Right:	The	corallivore	aeolid	
Tenellia/Phestilla	 viei	 on	
its	 prey,	 the	 hard	 coral	
Pavona	 explanulata.	 The	
cerata	 are	 laid	 out	 flat	 to	
mimic	the	 ridges	of	 its	prey.	
This	 specimen	 exhibits	 low	
density	 of	 the	 symbiont	
dinoflagellates	
(zooxanthellae)	 in	 its	 cerata	
and	 therefore	 its	 lighter	
colour	 makes	 it	 less	 cryptic	
against	its	prey	than	usual.	

Left:	 Tenellia/Phestilla	
poritophages	 on	 its	 prey	
the	 hard	 coral	 Porites	 sp.	
The	 cerata	 have	 become	
modified	 from	 the	 more	
typical	aeolid	arrangement	
whereby	 the	 cnidosac	 in	
the	 tip	 for	 storage	 of	
nematocysts	 has	 been	 lost	
with	 the	 tip	 now	 being	
flattened/rounded	
(arrowed)	 and	 containing	
instead,	 a	 ring	 of	 glands	
that	 secrete	 noxious	
compounds	for	defence.	
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SEA	SLUG	PREDATORS	of	ANEMONES,	HYDROIDS,	SIPHONOPHORES	&	
CHONDROPHORES	
	

The	Sting’s	The	Thing	
Have	you	ever	 inadvertently	brushed	past	 a	 stinging	hydroid	during	 a	dive	 and	 some	 small	 part	 of	
your	skin,	being	exposed,	receives	a	searing	sting?	Or	perhaps	you	have	been	enjoying	the	surf	and	a	
bluebottle’s	 tentacles	have	wrapped	around	your	arm	or	chest	and	put	a	sudden	and	painful	end	to	
the	day’s	activities?	It	certainly	beggars	belief	then	to	learn	that	there	are	animals	that	actually	feed	
upon	these,	and	related	tormenting	denizens	of	our	marine	world,	 ingesting	those	stinging	cells	and	
all	seemingly	without	repercussion.	The	tormentors	are	cnidarians	and	they	belong	to	a	large	group	
that	ranges	from	jellyfish	to	the	reef-building	corals.	
	
Soft	 and	hard	 corals	 are	 also	 cnidarians	 and	 the	 sea	 slugs	 that	 prey	 upon	 those	 have	 already	been	
discussed	above	–	 the	corallivores.	There	are	other	animal	groups,	 also	belonging	 to	 the	cnidarians	
(Phylum	Cnidaria)	that	many	sea	slugs	prey	upon,	including	anemones,	hydroids,	siphonophores	and	
chondrophores	that	are	discussed	here.	
	

	

	
	 	

An	undescribed	species	of	cladobranch	the	dendronotinid	Lomanotus	 sp.,	its	narrow	foot	gripping	the	hydroid	
stem.	The	 crisscross	patterning	on	 its	notum	and	body	 serves	 to	make	 it	quite	 cryptic	 in	 amongst	the	tangled	
stems	 and	 branches	 of	 a	 hydroid	 colony.	 Note	 the	 small	 oral	 tentacles.	 Species	 of	 Lomanotidae	 family	 lack	
cnidosacs.	
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Cnidarians	and	Nematocysts	
A	 characteristic	 defining	 feature	 of	 all	 the	 cnidarians	 is	 the	 possession	 of	 cnidocytes.	 These	 are	
specialised	 single	 use	 cells	 that	 are	 chiefly	 concerned	with:	 catching	 prey,	 or	 as	 a	 defence	 against	
predators,	or	even	defending	territory.	They	operate	by	forcefully	ejecting	a	cnidocyst	or	nematocyst.	
Across	 the	 phylum	 there	 are	 approximately	 30	 types	 of	 nematocysts	 grouped	 into	 three	 main	
categories	 -	 penetrating,	 sticky	 and	 coiling.	 Those	 nematocysts	 that	 penetrate	 are	 hollow,	 usually	
barbed,	and	 inject	a	 toxin	 to	 immobilise	 their	prey.	These	are	 the	stinging	cells.	These	nematocysts,	
according	to	the	species	that	possess	them,	have	a	range	of	penetration	power	and	also	toxicity,	the	
toxicity	of	course	being	dependent	on	the	target’s	susceptibility.	

	
	

	
	
	
	
	
	
	
	
	
	
	

	
	 	

Above:	 The	 stinging	 or	 fire	 hydroid	 Macrorhynchia	
philippina.	 This	 species	 belies	 its	 seemingly	 innocuous	
feathery	appearance	and	is	well	known	to	deliver	a	sharp	
and	severe	wake-up	call	to	the	careless	diver.	It	is	a	food	
source	for	the	nudibranch	Lomanotus	vermiformis.	

Above:	 The	 dendronotinid	 nudibranch	 Lomanotus	
vermiformis,	 living	 its	 whole	 adult	 life	 upon	 and	
feeding	on	the	fire	hydroid	Macrorhynchia	philippina.	
It	is	well	adapted	for	the	lifestyle	but	does	not	possess	
cnidosacs.	

Sea	Slug	Cnidarian	Predators	
Almost	all	of	the	sea	slugs	that	prey	on	cnidarians	are	cladobranch	nudibranchs.	Not	all	Cladobranchia	
however	feed	on	cnidarians	but	the	greater	majority	does.	None	of	the	Doridoidea	(dorid)	nudibranchs	
feed	on	cnidarians.	There	is	evidence	that	some	species	of	the	Pleurobranchoidea	e.g.	Pleurobranchaea	
spp.	feed	upon	cnidarians.	These	sea	slugs	are	generalist	foragers	not	specialist	feeders	though,	with	the	
cnidarians	being	just	one	(but	significant)	of	the	wide	range	of	animal	types	found	within	their	stomach	
upon	investigation.	

Left:	 An	 undescribed	
Pleurobranchaea	species.	
The	 Pleurobranchaea	 spp.	
of	 the	 side-gilled	
Pleurobranchoidea	 order	
of	sea	 slugs	are	generalist	
feeders/foragers	 known	
to	 consume	 cnidarian	
prey,	 the	 only	 sea	 slugs	
other	 than	 the	
cladobranch	 nudibranchs	
recorded	to	do	so.	
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Within	the	Cladobranchia:		
The	Aeolidina	nudibranchs,	all	 feed	upon	cnidarians	of	one	 type	or	another	(except	 the	oophagous	
Favorinus	species	and	the	goose	barnacle	predator	Fiona	pinnata)	and	we	have	previously	dealt	with	
those	members	preying	on	various	corals.	A	review	of	the	well-known	Aeolidina	families	reveals	that	
all	of	the	Flabellinidae,	Samlidae	and	Unidentiidae,	most	of	the	Fionidae	and	Facelinidae	are	hydroid	
predators	while	most	 of	 the	 Aeolidiidae	 feed	 on	 various	 types	 of	 anemones.	 The	 pelagic	 Glaucidae	
prey	on	fellow	oceanic	drifters	Siphonophores	and	Chondrophores.	
Most	 of	 the	 Dendronotina	 too,	 are	 cnidarian	 predators	 (Bornella,	 Dendronotus,	 Hancockia,	
Lomanotus,	Doto,	Kabeiro,	Embletonia	and	the	epiphytic	hydroid	feeders	Crosslandia	and	Notobryon,	to	
mention	 the	best	known).	We	have	already	discussed	 those	members	 that	prey	on	corals;	however,	
there	 is	 a	highly	modified	pelagic	 family	of	dendronotinids	–	 the	Phylliroidae	 -	 that	 feed	on	pelagic	
hydrozoans,	 medusoids	 and	 siphonophores.	 Rarely	 encountered	 by	 scuba	 divers,	 except	 during	
specialised	“blackwater”	dives,	 the	best	known	species	 is	probably	Phylliroe	bucephala	 that	 feeds	by	
attaching	 itself	 to	 the	 inside	 of	 the	 bell	 of	 the	medusa	 stage	 of	Zanclea	 sp.	 hydroids	 upon	which	 it	
feeds,	amongst	others.		
Of	 the	 remaining	 group	of	 cladobranchs,	 the	Arminina,	we	have	 already	discussed	 those	members	
that	feed	on	corals	and	sea	pens	and	none	of	the	remaining	prey	on	other	cnidarians.	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	

	 	

Above:	 The	 aeolid	 cladobranch	 Pleurolidia	 juliae	
spends	 its	 entire	 adult	 lifespan	 living	 and	 preying	 on	
the	polyps	of	often	 just	 a	 single	 colony	of	 the	hydroid	
Solanderia	fusca.	Its	body	form	and	colouration	ensure	
it	is	well	camouflaged	upon	it.	

Above:	 The	 presence	 of	 Pleurolidia	 juliae	 can	 be	
betrayed	 however	 by	 its	 spawn,	 the	 white,	 yellow	 or	
pink	egg	spirals	laid	and	wound	around	stems	that	have	
had	all	of	their	polyps	stripped	off	and	eaten.	

Left:	 Found	 wherever	
their	prey	hides.	Cratena	
lineata	 can	 sometimes	
be	 found	 grazing	 on	
small	 hydroids	 growing	
on	the	underside	of	plate	
sponges	 such	 as	 shown	
here.	 At	 times	 several	
might	 be	 found	 feeding	
together.	



Understanding	Nudibranchs	and	other	Sea	Slugs	–	The	Book	 	 	
	

David	A.	Mullins	2023	–	Diet,	Feeding	and	Digestion	 41	

	

Above:	A	small	anemone	that	lives	on	algal	fronds,	in	shallow	waters	with	strong	tidal	currents	or	surge.	It	is	one	of	the	
anemones	 hunted	 and	preyed	upon	 by	 the	 aeolid	 nudibranch	Baeolidia	moebii	 that	moves	 through	 the	 dense	algal	
growth	 searching	 them	 out.	 This	 encounter	 was	 captured	 in	 a	 photographic	 dish.	 Baeolidia	 moebii	 senses	 and	
approaches	a	small	anemone,	straddling	it	with	its	long	oral	tentacles.	In	the	wild	the	anemone’s	pedal	disc	is	attached	
powerfully	to	an	algal	frond	and	is	very	difficult	to	dislodge.	The	anemone	is	secured	by	the	oral	tentacles	of	Baeolidia	
moebii,	and	then	drawn	back	towards	the	mouth	and	engulfed	whole.	In	the	wild	the	touching	of	the	nudibranch’s	oral	
tentacles	 causes	 the	 anemone	 to	 release	 its	 hold	 in	 order	 to	 drop	 away	 and	 escape	 but	 is	 then	 trapped	 by	 the	
overlapping	tentacles.	

Left:	 The	 Scyllaeidae	
nudibranchs	 belong	 to	 the	
Dendronotina.	 Pictured	
here	 a	 member	 of	 that	
family,	 Notobryon	 wardi	
hunts	 across	 the	 substrate	
for	epiphytic	hydroids,	 that	
is,	 small	 hydroids	 living	 on	
algal	 or	 seagrass	 fronds.	
Some	 of	 the	 family	 have	 a	
pelagic	 lifestyle	 on	 algae	
drifting	in	the	open	ocean.	



Understanding	Nudibranchs	and	other	Sea	Slugs	–	The	Book	 	 	
	

David	A.	Mullins	2023	–	Diet,	Feeding	and	Digestion	 42	

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 	

Above	left:	A	close-up	of	the	dendronotinid	Bornella	anguilla	feeding	on	Aglaophenia	hydroids.	In	this	image	all	the	
branches	have	been	cropped	off	(arrowed)	by	its	strong	jaws	as	it	moves	up	the	stem	of	the	hydroid.	
Top	right:	A	different	hydroid,	Pennaria	sp.	being	preyed	upon	by	Bornella	anguilla.	At	least	four	different	hydroid	
species	make	up	the	diet	of	this	nudibranch.	
Lower	 right:	Here	the	strong	jaws	of	Bornella	anguilla	are	visible	clamped	together	within	the	buccal	cavity.	Most	
Aeolidina	 and	 Dendronotina	 nudibranchs	 that	 prey	 on	 hydroids	 use	 their	 jaws	 to	 crop	 or	 slice	 off	 pieces	 for	
ingestion.	

	

Left:	 The	 pelagic	 Glaucus	
bennettae	 nudibranch	 floats	 on	
the	 ocean	 surface	 together	 with	
its	prey	of	siphonophores	such	as	
Physalia	 –	 the	 common	 stinging	
Bluebottle.	 As	 the	 Bluebottle	 is	
devoured	 the	 nudibranch	
sequesters	 the	 stinging	
nematocysts,	 for	 its	 own	
defensive	use,	in	cnidosacs	at	the	
tips	 of	 its	 cerata.	 Photographed	
here	 floating	 in	 the	 beach	
shallows	 having	 been	 blown	
inshore	and	washed	up	by	strong	
and	persistent	onshore	winds.	
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Avoiding	Harm	
As	 to	 be	 expected,	 those	 that	 prey	 on	 anemones	 and	 hydroids	 need	 to	 have	 developed	 ways	 and	
means	 to	 avoid	 the	 potential	 harm,	 that	 crawling	 over	 and	 ingesting	 animals	 that	 possess	 such	
powerful	toxic	stinging	cells,	would	engender.	
	
-	Those	nudibranchs	that	prey	on	hydroids	have	a	narrow	body	and	foot	that	enables	them	to	grip	and	
move	along	the	polyp-free	stem	or	on	the	opposite	side	to	the	polyps	on	a	branch,	a	combination	of	
anatomy	 and	 behaviour	 that	 serves	 to	minimise	 contact	with	 those	 surfaces	 that	 have	 the	 reactive	
stinging	cells.	
	
-	Conversely	those,	 like	the	Cerberilla,	 that	burrow	into	the	sand	hunting	for	the	 likes	of	cerianthids	
(tube	anemones)	have	a	broad	 foot	 and	 flattened	body	 for	 that	purpose	and	 long	oral	 tentacles	 for	
tactile	sensing,	but	smallish	rhinophores	for	water	sampling.	
	
-	 The	 buccal	 cavity	 and	 oesophagus	 of	 many	 nudibranchs	 that	 prey	 upon	 cnidarians	 have	 a	 hard	
cuticle	covering	for	protection	of	the	underlying	epithelium.	
	
-	Mucus	secretions	not	only	assist	 the	movement	of	 food	particles	 through	the	digestive	system	but	
can	also	act	as	a	barrier	against	epithelial	contact	by	essentially	 just	smothering	the	nematocysts.	 It	
has	been	shown	that	the	nudibranch’s	mucus	can	also	be	augmented	with	compounds	that	are	able	to	
inhibit	 or	 reduce	 nematocyst	 discharge	 through	 a	 process	 of	 acclimation	 to	 a	 specific	 prey’s	
nematocysts.	So	if	the	targeted	prey	changes	so	too	does	the	inhibitory	chemistry	of	the	mucus.	
	
-	 Although	 many	 nudibranchs	 are	 in	 possession	 of	 them	 some	 aeolids	 in	 particular	 have	 a	 high	
concentration	 of	 intracellular	 ovoid	 discs,	 called	 spindles,	 within	 their	 outer	 skin	 and	 stomach	
epithelium.	Upon	receiving	a	discharge	of	nematocysts	the	spindles,	composed	of	“granular”	chitin,	are	
released	entangling	the	nematocyst’s	tubules	thus	impeding	their	progress	and	reducing	their	effect.	
This	 is	 analogous	 to	 the	 reactive	 armour	 on	 modern	 military	 tanks	 that	 explodes	 outwards	 upon	
detecting	an	incoming	projectile	to	mitigate	penetration.	Once	again,	nature	is	way	ahead	of	us.	

	

	
	
	
	

	 	

Left:	 The	 nudibranch	
Cerberilla	 ambonensis	
hunts	 across	 and	
burrows	 through	 the	
substrate,	 mostly	 at	
night,	 in	 search	 of	
cerianthids	 –	 tube	
anemones.	 It	 is	 highly	
adapted	 for	 the	 lifestyle.	
In	this	sequence	it	can	be	
seen	to	dive	beneath	the	
silt	 and	 sand	 in	 pursuit	
of	 its	 prey	 that	 lives	
there.	 It	 disappears	 and	
re-emerges.	 This	 is	 a	
fascinating	 process	 to	
watch	 and	 not	 often	
observed.	
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Feeding	Methods	
Nearly	all	of	the	Aeolidina	and	many	of	the	Dendronotina	use	their	jaws	to	slice	or	crop	off	segments	
of	 their	 cnidarian	 prey,	 the	 radula	 being	 used	 to	 drag	 those	 pieces	 further	 into	 the	 oesophagus.	
Species	 of	Doto	 and	Kabeiro,	 belonging	 to	 the	 Dendronotina,	 however,	 feed	 by	 a	 different	method,	
piercing	the	stems	and	branches	of	hydroids	and	sucking	out	the	internal	fluids.	
	
To	generalise,	those	that	hunt	across	the	substrate	surface	for	anemones	and	small	hydroids	tend	to	
have	 longer	oral	 tentacles	 the	better	 to	cover	and	sample	a	broader	swathe	of	 territory	while	 those	
that	live	on	large	hydroids,	that	is,	residing	and	spending	their	whole	adult	lifespan	on	their	prey,	may	
have	oral	tentacles	that	are	quite	short.	Compare,	for	example,	the	oral	tentacle	lengths	of	Cerberilla	
ambonensis	with	Lomanotus	sp.,	both	pictured	in	this	chapter.	
	
A	highly	adapted	aeolid	genus	is	Glaucus.	They	have	adapted	to	the	“pelagic”	 lifestyle	by	swallowing	
and	maintaining	an	air	pocket	in	their	stomach	thus	making	them	buoyant	to	float,	upside	down	as	it	
happens,	 on	 the	 surface	 and	 feed	on	 the	 floating	 siphonophores	 such	as	Physalia	 -	Bluebottles,	 and	
chondrophores	such	as	Velella	-	By-the-wind	sailors	and	Porpita	-	Blue	buttons.	

	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 	

Left:	 The	 Dendronotina	
nudibranch	Doto	rosacea,	
feeds	 by	 slicing	 open	 the	
stalks	 and	 branches	 of	 its	
hydroid	 prey	 and	 sucking	
out	 the	 internal	 fluids.	
Species	 of	 Doto	 therefore	
lack	 cnidosacs.	 Their	
method	 of	 eating	 denies	
them	 the	 ability	 to	
sequester	nematocysts.	

Right:	 An	 undescribed	
species	 of	 aeolid,	
Eubranchus	 sp.,	living	and	
feeding	 its	 whole	 adult	
lifespan	 on	 a	 hydroid	
colony,	 sustaining	 itself	
through	 the	 consumption	
of	 the	 polyps.	 Here	 it	 is	
caught	 in	 the	 process	 of	
laying	 its	 small	 spiral	 of	
eggs	 upon	 the	 hydroid	
stem.	The	narrow	body	and	
foot	 are	 adaptations	 for	
moving	 along	 a	 thin	
hydroid	stem	or	branch.	
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Left:	 The	 aeolid	 nudibranch	
Cratena	lineata	moves	along	
a	 hydroid	 stem,	 anchored	 in	
the	 substrate,	 to	 feed	 upon	 a	
polyp	 (just	out	of	 focus).	The	
polyp	 will	 be	 lopped	 off	 and	
ingested.	

Right:	 Highly	 modified	 for	 a	
planktonic	 existence	 a	
dendronotinid	 of	 the	 Phylliroidae	
family	 Phylliroe	 bucephala	 on	
the	 hunt	 for	 its	 jellyfish	 prey,	
often	the	medusa	stage	of	Zanclea	
sp.	 to	 which	 it	 attaches	 itself	 to	
the	 inside	 of	 the	 bell	 as	 it	 feeds.	
Usually	 only	 photographed	 on	
blackwater	 dives.	 (Image	 by	 kind	
courtesy	of	Rudie	Kuiter.)	

Kleptopredation	
A	recently	described	phenomenon	that	should	be	mentioned	here	is	kleptopredation.	Research	on	the	
feeding	process	of	the	aeolid	nudibranch	Cratena	peregrina	indicates	that	it	is	stimulated	to	feed	upon	
polyps	 of	 its	 hydroid	 prey	 that	 have	 recently	 captured	 and	 are	 handling	 plankton.	 This	 plankton	
digestion	 is	 estimated	 to	 form	 at	 least	 half	 of	 the	 nudibranch’s	 diet.	 Additionally,	 this	 method	 of	
predation	may	afford	a	second	benefit	to	the	aeolid	nudibranch	in	that	the	prey	has	just	expended	its	
nematocysts	on	a	recent	capture.	The	nudibranch	is	thus	avoiding,	or	at	least	reducing,	their	effect	upon	
them.	This	has	yet	to	be	further	investigated	to	ascertain	if	it	applies	to	a	wider	population.	
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Sequestration	of	Nematocysts	
In	 dining	 on	 cnidarians	 most	 of	 the	 aeolids	 have	 not	 only	 evolved	 to	 manage	 the	 hypersensitive	
nematocysts	 to	 avoid	 being	 stung	 or	 injured	 but	 to	 also	 co-opt	 these	 stinging	 cells	 for	 their	 own	
defensive	use.	While	this	is	a	complex	process,	the	detail	of	which	will	be	covered	in	another	chapter,	a	
little	information	here	will	help	place	this	strange	capability	into	perspective.	The	nudibranch	is	able	
to	sort	the	ingested	nematocysts,	selecting	the	type	and	maturity	that	are	suitable	for	their	purpose.	
Research	has	shown	that	immature	nematocysts	that	are,	as	yet,	incapable	of	discharging	are	selected	
for	sequestration.	This	sequestration	then	involves	transport	through	the	digestive	system	and	out	to	
the	tips	of	their	cerata	and	storing	in	a	cnidosac	within	special	cells,	called	cnidophages,	wherein	they	
mature	 and	 are	 held	 ready	 for	 defensive	 use.	 At	 this	 point	 they	 are	 technically	 referred	 to	 as	
kleptocnides	 (which	 could	 be	 translated	 as	 “stolen	 stinging	 cells”).	 A	 “typical”	 aeolid	 cnidosac	
contains	about	3,000	kleptocnides,	 so	 the	defensive	potential	 is	 significant.	Muscles	 in	 the	 cnidosac	
contract	and	force	the	kleptocnides	out	of	their	cnidophages	and	the	cnidosac	where,	resulting	contact	
with	seawater	causes	 them	to	discharge.	Not	all	are	discharged	at	once	allowing	 for	more	 than	one	
release.	Interestingly,	some	research	has	indicated	that	certain	aeolids	are	capable	of	altering	the	type	
of	nematocyst	they	sequester	through	their	diet,	 in	response	to	the	type	of	threat	they	detect	 in	the	
region.	
	

	
	

Above:	The	aeolid	nudibranch	Spurilla	braziliana	feeds	on	anemones.	The	opaque	white	tips	of	its	cerata	indicate	the	
location	 of	 the	 defensive	 cnidosacs	 that	 hold	 and	 maintain	 the	 stinging	 cells,	 now	 referred	 to	 as	 kleptocnides,	
sequestered	from	their	prey.	
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Left:	 An	 aeolid	 feeding	 on	 a	
hydroid.	Coryphellina	lotos,	
its	 narrow	 foot	 gripping	 the	
hydroid	stem,	closes	in	upon	
a	 polyp	 that	 has	 withdrawn	
its	 tentacles	 in	 alarm.	 The	
many	 dozens	 of	 cerata	 each	
possess	 a	 cnidosac	 that	 in	
turn	 carry	 many	 thousands	
of	 kleptocnides	 creating	 a	
massive	defensive	battery.	A	
great	deal	of	 organization	 is	
required	to	create,	stock	and	
maintain	 this	 defensive	
system.	

The	possession	of	and	therefore	the	availability	of	these	stinging	cells	in	the	cerata	for	defensive	purposes	
is	complemented	by	behaviour	to	increase	their	effectiveness.	Many	nudibranchs	with	charged	cnidosacs	
will	suddenly	erect	and	direct	their	cerata	towards	a	perceived	threat.	This	sudden	startling	action	itself	
is	 termed	deimatic	 or	warning	behaviour	 and	depending	 upon	species	 can	be	 further	enhanced	by	 the	
possession	 of	 bold	 colouration	 and	 pattern	 on	 the	 cerata.	 The	 directing	 of	 the	 apex	 of	 the	 cnidosac-
charged	 cerata	 towards	 the	 threat	 maximizes	 the	 discharged	 concentration	 of	 the	 kleptocnides	 if	
extruded	through	the	cnidopore.	
	

Left:	 Form	 and	 behaviour	 –	
combining	 to	 produce	 both	 a	
warning	and	defense.	A	specimen	
of	Unidentia	erects	and	bristles	its	
kleptocnide-charged	 cerata	 tips	
towards	 a	 perceived	 threat	 –	
deimatic	 behaviour.	 It	 can	 back	
up	 that	 threat	 by	 delivering	 a	
discharge	 of	 thousands	 of	 those	
kleptocnides	into	an	attacker.	
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Of	 the	 aeolids,	 the	 oophagous	 Favorinus,	 the	 octocoral	 predators	 Phyllodesmium	 (Phyllodesmium	
jakobsenae	 apart)	 and	 the	 hard-coral	 predators	 Phestilla,	 whilst	 possessing	 cnidosacs,	 lack	 the	
kleptocnide	 content.	 There	 are	 other	 exceptions	 among	 the	 various	 genera	 that	 lack	 kleptocnides	
including	 Bulbaeolidia	 alba	 for	 example.	 A	 number	 of	 non-Aeolidina	 cladobranchs	 also	 possess	
cnidosac-like	 structures	 but	 only	 members	 of	 the	 Dendronotina	 family	 Hancockiidae	 have	 been	
recorded	with	kleptocnides	present	within.	
	

	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	

	

	
	
	

Left:	 The	 small	 aeolid	
Bulbaeolidia	alba	hunts	
small	 anemones	 on	 the	
substrate.	 It	 exhibits	 a	
distinctive	 rocking	
motion	 of	 its	 head	 as	 it	
moves	 forward.	 This	
species	 has	 residual	
cnidosacs	 at	 the	 ceratal	
tips	 but	 they	 lack	
defensive	kleptocnides.	

MORE	COLONIAL	CONSUMING	SEA	SLUGS		
–	Grazing	on	Ascidians,	Bryozoans	and	Entoprocts	
	
It’s	been	mentioned	before	that	the	feeding	preferences	of	sea	slugs,	across	the	entire	group,	encompass	
an	extremely	diverse	range	of	food	types,	but	conversely,	each	species	usually	has	an	extremely	specific	
diet.	In	this	section,	three	other	phyla	from	the	Animal	Kingdom,	that	sea	slugs	prey	upon,	are	discussed.	
Sponges	and	cnidarians,	such	as	corals,	hydroids	and	anemones,	are	well	known	colonial	animals	that	sea	
slugs	consume	and	those	 food	sources	have	been	covered	above.	However,	 there	are	other,	not	so	well	
known,	 colonial	 animals	 that	 certain	 sea	 slugs	 feed	 upon.	 These	 are	 the	 ascidians,	 bryozoans	 and	
entoprocts.	(Although	there	are	some	ascidian	species	eaten	by	sea	slugs	that	are	solitary	forms.)	
	
Ascidians	
Ascidians,	 belying	 appearance,	 belong	 to	 the	 chordates	 (phylum	 Chordata)	 albeit	 a	 primitive	 form	
compared	 to	 the	 vertebrates	 that	 also	 comprise	 the	 phylum.	 In	 the	 adult	 form	 they	 are	 simple	 filter	
feeders	with	an	 outer	 “tunic”	 attached	 to	 the	 substrate	 and	may	be	 solitary	or	 colonial	 (compound)	 in	
presentation.	 It	is	 the	brief,	non-feeding	 larval	stage	that	provides	their	affinity	 to	 the	chordates	with	a	
notochord	in	the	tail	that	is	lost,	as	such,	when	it	settles,	attaches	and	metamorphoses	into	the	adult.	
	
Of	the	Nudibranchia	it	is	among	a	couple	of	the	phanerobranch	families	(those	that	lack	a	gill	pocket)	that	
the	ascidian	predators	 are	 found	e.g.	 the	Nembrotha	 of	 the	 Polyceridae	 family	 and	also	 some	of	 the	
Goniodoris	and	Okenia	of	the	Goniodorididae	family.	
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Some	 of	 the	 larger	Nembrotha	 appear	 to	 graze	 through	 a	 field	 of	 ascidians	 consuming	 the	 animals	
entirely	e.g.	the	large	Nembrotha	milleri,	while	others	e.g.	Nembrotha	lineolata,	prefer	to	climb	up	the	
ascidian	 in	 order	 to	 plunge	 their	 long	 feeding	 tube	 down	 through	 the	 ascidian’s	 open	 siphon	 and	
consume	the	inner	organs.	The	larger	ascidians	with	a	tough	outer	layer	or	“tunic”	are	drilled	into	by	
some	species	of	Nembrotha	 to	gain	access	 to	 the	 inner	 tissues.	Certain	 species	of	Goniodoris	 can	be	
found	situated	in	craters	they	have	eaten	out	of	compound	ascidians,	often	with	their	egg	ribbon	laid	
around	the	edge	of	the	crater.		
	

	

	
	 	

A	composite	image	of	four	different	Nembrotha	species	eating	ascidians.	
	
Upper	left:	Nembrotha	cristata	homing	in	on	its	favoured	ascidian.	There	are	at	least	five	other	ascidian	species	in	the	image.	
	
Upper	right:	A	close-up	of	Nembrotha	chamberlaini	as	it	ingests	ascidians.	
	
Lower	left:	Ploughing	through	a	field	of	the	colonial	ascidians	Sigillina	signifier,	the	large	phanerobranch	Nembrotha	milleri	
consumes	the	animals	whole	rather	than	just	finessing	the	inner	organs.	Some	torn	apart,	half-eaten	ascidians	with	internal	
organs	exposed	can	be	seen	just	to	the	right	of	the	nudibranch’s	head	(arrowed).	
	
Lower	right:	Nembrotha	kubaryana	is	working	through	a	field	of	ascidians	and	picking	them	off	as	it	goes.	
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Left:	Nembrotha	lineolata,	a	
phanerobranch	 nudibranch	
of	the	Polyceridae	family,	has	
crawled	up	the	outer	tunic	of	
an	 ascidian	 and	 inserted	 its	
feeding	 tube	 (visible	 through	
the	 transparent	 tunic	 wall)	
via	 the	 siphon	 to	 feed	on	 the	
internal	organs	of	its	prey.	

Right:	Multitasking	–	A	
pair	 of	Nembrotha	 cf.	
purpureolineata	
continue	 to	 feed	 on	
ascidians	as	they	mate.	
Meeting	 on	 a	 common	
food	 source	 seems	 to	
be	a	 significant	way	 to	
find	 a	 reproductive	
partner.	 It	 also	 helps	
that	 they	 are	
hermaphrodites	 so	
finding	 the	 opposite	
sex	is	not	an	issue.	

Left:	 The	 side-gilled	 slug	
Pleurobranchus	 albiguttatus	
enveloping	 and	 consuming	 a	
colony	 of	 ascidians	 it	 has	
chanced	upon.	
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Some	of	the	side-gilled	slugs	too,	e.g.	those	of	the	Pleurobranchus	genus,	prey	on	ascidians,	most	
usually	being	active	and	feeding	nocturnally.	

	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 	

Left:	 Another	 side-gilled	
sea	slug	Pleurobranchus	
forskalii	 moves	 in	 on	
colony	 of	 ascidians	 to	
consume.	

Bryozoans	
Bryozoans	are	minute	colonial	animals.	Most	are	sessile,	highly	variable	in	shape,	living	attached	to	the	
substrate	as	encrusting	sheets	or	arborescent	i.e.	standing	more	erect	not	unlike	coral	growths	or	algae	
and	feeding	via	a	tentacled	lophophore	protruded	from	their	surrounding	exoskeleton.	

Above:	 A	 pair	 of	 juvenile	 Kaloplocamus	 acutus	 of	 the	 Polyceridae	 family	 have	 found	
encrusting	bryozoans	to	feed	upon	on	the	underside	of	an	old	coral	plate.	
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The	 Bryozoa,	 both	 encrusting	 and	 arborescent	 forms,	 are	 a	 major	 food	 source	 for	 phanerobranch	
nudibranchs.	Many,	if	not	the	greater	proportion	of	 the	phanerobranchs,	are	bryozoan	predators	
notably	 the	 Polyceridae	 family	 (e.g.	 Polycera,	 Tambja,	 Plocamopherus,	 Kaloplocamus,	 Thecacera,	
Crimora	 to	 name	 a	 few	 of	 the	 more	 well-known	 genera),	 Goniodorididae	 family	 (Goniodoris,	
Goniodoridella,	 Okenia,	 with	 Trapania	 being	 a	 significant	 exception)	 and	 Onchidorididae	 family	
(Diaphorodoris,	Idaliadoris	and	Onchidoris	for	example).	

	
	 	

Bryozoans	come	in	two	basic	forms	arborescent	and	encrusting.	Above	is	a	composite	image	of	four	different	
polycerids	preying	on	the	arborescent	types.	

	
Upper	left:	A	Polycera	sp.	inside	a	tangled	bryozoan	colony,	plucking	off	the	zooids.	
	
Upper	right:	Working	its	way	into	the	dense	growth	of	arborescent	bryozoan	colonies,	the	chain-like	Paracribricellina	
cribraria,	this	temperate	to	cold	water	species	of	Polyceridae,	Polycera	janjukia	won’t	go	hungry	for	quite	some	time.	
	
Lower	left:	A	Polycera	sp.	taking	the	stem	of	an	arborescent	bryozoan	into	its	mouth	for	consumption.	
	
Lower	 right:	A	 small,	 undescribed	Thecacera	 sp.	 distends	 its	head	 to	 reach	 forward	 in	attacking	a	 small	bryozoan.	
colony.	

The	presence	of	the	nudibranch	on	the	bryozoan,	especially	the	broad	encrusting	type,	is	often	noticed	
by	the	change	 in	colour	of	 the	consumed	portion	where	the	 living	animals	have	been	removed	from	
their	exoskeleton,	not	unlike	the	polyps	of	a	calcareous	coral.	Some	nudibranchs	are	translucent	such	
that	the	underlying	features	of	the	encrusting	bryozoans	show	through	clearly,	thus	providing	a	form	
of	camouflage	for	the	predator	as	it	feeds.	
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The	 presence	 of	 these	 species	 may	 be	 often	 betrayed	 by	 the	 circular	 egg	 mass	 they	 lay	 upon	 the	
bryozoan	colony.	Previously,	many	of	the	species	that	feed	on	encrusting	bryozoans	that	grow	on	algal	
fronds	were	thought	to	be	feeding	on	the	algae	as	they	were	always	found	crawling	over	it.	
	
	

	
	
	

	
	
	
	 	

Above:	A	composite	image	of	four	nudibranchs	on	their	encrusting	bryozoan	prey.	
	
Upper	left:	The	small	polycerid	Crimora	edwardsi	feeding	on	bryozoans	on	the	underside	of	a	rock.	
	
Upper	 right:	 Difficult	 to	 see	 unless	 you	 know	what	 to	 look	 for,	 the	 very	 small	 and	 semi-transparent	 onchidorid,	
Idaliadoris	maugeansis	is	well	camouflaged	on	its	bryozoan	prey.	Here,	two	are	indicated	by	white	arrows	while	the	
tell-tale	egg	spiral	of	the	nudibranch	is	indicated	by	the	yellow	arrow.	
	
Lower	left:	The	distinctive	polycerid,	Limacia	ornata	has	consumed	many	of	the	zooids	in	this	colony	of	encrusting	
bryozoans.	Remaining	live	zooids	can	be	seen	below	the	nudibranch	as	a	fuzzy	mass.	
	
Lower	 right:	Kaloplocamus	acutus	of	the	Polyceridae	family	has	 found	encrusting	bryozoans	to	 feed	upon	on	the	
underside	of	an	old	coral	plate.	
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Left:	 The	 Goniodorididae	
species	 Okenia	 hallucigenia	
feeding	 on	 the	 bryozoan	
Pleurotoichus	 clathratus.	 The	
nudibranch	is	working	its	way	
across	the	bryozoan	 “mowing	
down”	 the	 zooids	 as	 it	
proceeds.	In	its	track	only	the	
odd	 bryozoan	 zooid	 can	 be	
seen	 remaining	 behind.	Many	
if	 not	most	Okenia	 prey	upon	
bryozoans.	

Also	in	the	Arminina	of	the	cladobranchs,	the	family	Janolidae	(e.g.	Janolus),	family	Proctonotidae	
(e.g.	Caldukia)	and	family	Madrellidae	(e.g.	Madrella)	are	well	known	consumers	of	bryozoans.	Of	
those	mentioned,	the	Janolus	and	Caldukia	feed	upon	arborescent	forms	whilst	the	Madrella	feed	on	
the	encrusting	types.	

Left:	 An	 undescribed	
Janolus	 sp.	 moving	
through	 and	 eating	
the	 zooids	 of	 an	
arborescent	
bryozoan.	

Right:	An	undescribed	
species	 of	 Caldukia	
amongst	 its	 bryozoan	
food.	
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Left:	 The	 arminid	 Madrella	
sanguinea	 stripping	 out	 the	
zooids	 from	 an	 encrusting	
colony	of	bryozoans.	

Entoprocts	
It	 was	 long	 thought	 that	 species	 of	Trapania	 fed	 on	 sponges,	 having	 always	 been	 sighted	 thereon,	
however,	closer	investigation	revealed	that	what	they	were	actually	consuming	was	a	totally	different	
organism	 that	 lives	 in	association	with	 the	 sponges	 -	 the	entoprocts	 (you	might	 sometimes	 see	 them	
called	kamptozoans).	Entoprocts	are	 tiny	 filter-feeding	animals	 that	 superficially	resemble	bryozoans	
and	 because	 of	 their	 perceived	 similarity	 both	 as	 adult	 and	 larvae	 to	 bryozoans	 were	 originally	
classified	as	such.	They	are	now	classified	 in	their	own	phylum	the	Entoprocta.	The	adults	are	sessile	
dwellers	attached	to	the	substrate	or	living	epizooically	on	other	invertebrates	and	most	are	colonial.	
Reproduction	is	sexual	and	the	eggs	hatch	into	planktonic	larvae	but	all	can	also	reproduce	by	cloning.	
This	brings	us	 to	 those	most	often	seen	 in	association	with	sponges.	Unless	you	are	 looking	 for	 them	
they	can	be	difficult	to	see.	A	fuzzy	appearance	to	the	surface	of	a	sponge	can	be	an	indication	of	their	
presence.	Species	of	entoprocts	are	believed	to	be	the	sole	prey	of	the	phanerobranch	genus	Trapania,	
relatively	small	members	of	the	family	Goniodorididae,	of	the	Nudibranchia.	

Left:	A	colony	of	black	
commensal	 entoprocts	
on	 a	 sponge.	 Often	
they	are	more	difficult	
to	 discern	 than	 this	
well	 contrasted	
example.	
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Above:	Entoprocts	live	a	commensal	existence	on	sponges.	Here	a	composite	image	shows	several	species	of	
the	Trapania	genus	preying	on	them.	

Upper	left:	A	very	small	Trapania	miltabrancha	making	a	meal	of	some	entoprocts	zooids	that	are	not	much	smaller	
than	itself.	
Upper	 right:	Trapania	tora	cruises	across	the	surface	of	a	sponge	picking	of	 the	stalks	and	heads	of	 the	protruding	
entoproct	zooids.	
Lower	 left:	An	adult	Trapania	miltabrancha	 (a	different	colour	 form)	 laying	 its	 spawn	on	a	patch	of	 sponge	 it	has	
eaten	clean	of	entoprocts.	Unconsumed	entoprocts	can	be	seen	as	a	fuzzy	black-spotted	region	(arrowed)	ahead	of	the	
nudibranch.	
Lower	right:	Trapania	toddi	preying	on	the	stalked	zooids	of	an	entoproct	colony	living	in	association	with	a	sponge.	

Left:	An	undescribed	species	
of	 Trapania	 grazing	 upon	
entoprocts	 growing	 on	 the	
surface	 of	 an	 orange	 finger	
sponge.	
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HUNTER	SEA	SLUGS	-	Brittle	Stars,	Worms,	Bivalves	and	Crustaceans	as	prey	
This	section	 looks	at	those	sea	slugs	that	are	hunters,	 those	sea	slugs	that	actively	track	down	their	
mobile	animal	prey	as	opposed	to	the	majority	of	sea	slugs	that	are	consumers	of	sessile,	attached	(or	
drifting)	 prey.	 Rather	 than	 grazing	 on	 sponges,	 ascidians,	 bryozoans,	 corals	 or	 hydroids	 that	 are	
encrusting	or	fixed	in	place	they	are	on	the	hunt	for	and	stalking,	independent,	non-colonial	animals	
that	are	able,	just	like	the	sea	slugs	themselves,	to	move	about,	relocate	and	take	avoidance	action	if	
attacked.	 There	 is	 a	 separate	 section	 (see	 above)	 though,	 dealing	 with	 those	 hunters	 that	 are	
specifically	slugivores	-	the	sea	slugs	that	are	predators	on	other	sea	slugs.	
	
	
Brittle	Stars	
Echinoderms	 would	 seem	 to	 be	 a	 most	 unappetising	 meal	 especially	 the	 likes	 of	 brittle	 stars,	
seemingly	all	rough	and	horny	exterior	with	spines	and	little	flesh.	However,	a	number	of	fish,	crabs,	
shrimps	and	even	their	own	close	relatives,	the	sea	stars,	prey	upon	them.	They	are	nocturnal	animals	
mostly	hiding	under	 rocks,	 old	 coral	plates	 and	 in	 crevices	during	 the	day	moving	off	 swiftly	using	
their	 five	 (usually)	 flexible	 arms	 in	 search	 of	 alternate	 cover	 when	 disturbed	 and	 exposed.	 If	 a	
predator	manages	to	grab	an	arm	the	brittle	star	can	promptly	autotomise	(deliberately	cast	off)	that	
arm	in	an	attempt	to	escape,	eventually	growing	it	back	from	the	remaining	stub.	There	is	also	a	sea	
slug	 that	 hunts	 and	 consumes	 brittle	 stars	 -	 the	 nudibranch	Kalinga	ornata.	Kalinga	ornata	 is	well	
adapted	 for	 living	 in	 the	 soft	 sand/silt	 and	 also	 has	 a	 series	 of	 over	 a	 dozen	 well-developed	 oral	
tentacles	 fanning	out	 anteriorly	 for	 testing	 the	 sand	ahead	 for	 indications	of	prey.	 It	 hunts	 at	night	
when	the	brittle	stars	are	most	likely	to	be	out	and	about	feeding	themselves.	It	is	not	known	if	their	
diet	is	exclusively	brittle	stars	or	whether	they	are	opportunistic	feeders	on	other	prey	such	as	small	
crustaceans	 as	 well.	 There	 is	 also	 evidence	 (stomach	 contents)	 that	 large	 mature	 specimens	 of	
Plocamopherus	tilesii,	 usually	known	 to	 consume	bryozoans,	may	prey	on	brittle	 stars,	 but	whether	
this	is	just	a	by-catch	situation	has	not	been	established.	

	
	
	
	
	

	 	

Left:	A	pair	of	tiny	Trapania	
brunnea	enjoying	a	bonanza	
of	 entoprocts,	 looking	 like	 a	
field	 of	 daffodils,	 growing	
over	the	surface	of	a	sponge.	
All	 species	 of	 the	 genus	
Trapania	prey	on	entoprocts	
only.	
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Left:	 The	 reclusive	
Kalinga	 ornata	 of	 the	
Polyceridae	 family	 is	
known	 to	 eat	 brittle	
stars	nocturnally.	Note	
the	 many	 anterior	
sensory	papillae.	

Worms	
Polychaete	worms	and	polyclad	worms	of	the	phylums	Annelida	and	Platyhelminthes	respectively,	are	
the	 two	major	marine	worm	 types	 to	consider	here.	The	polychaetes	are	 the	bristle	worms	having	a	
long	segmented	body	with	parapodia	on	the	side	of	each	segment	and	bristles	(chaetae)	projecting	from	
those.	Although	there	are	many,	many	species	of	worm,	most	sea	slugs	have	a	quite	narrowly	defined	
diet.	The	cirratulid	polychaete	worms	are	a	 target	group	for	many	of	the	carnivorous	bubble	shell	sea	
slugs,	some	examples	being	the	well-known	Hydatina	physis	and	Micromelo	undatus	of	the	Aplustridae	
family,	Bullina	 lineata	 of	 the	 Bullinidae	 family	 and	 Japonacteon	 suturalis	 of	 the	 Acteonidae	 family,	 all	
belonging	to	the	Acteonoidea	order.	Some	cirratulid	worms	construct	 tubes	of	calcium	carbonate	 into	
which	 they	 retract	 for	 protection	 however,	 the	 extremely	 long	 oral	 tube	 possessed	 by	 the	 attacking	
bubble-shell	sea	slug	can	be	everted	down	the	tube	to	extract	 the	essentially	trapped	worm.	The	most	
“primitive”	of	the	shelled	sea	slugs	are	the	Ringicula	species	of	the	Ringiculidae	family	with	their	thick	
and	 solid	 shell	 and	 although	 not	 a	 great	 deal	 is	 known	 about	 their	 diet	 some	 are	 known	 polychaete	
predators.	The	headshield	slugs	of	the	Cephalaspidea	order	have	members	that	eat	polychaete	worms	as	
well.	These	include	some	species	of	Philinopsis,	such	as	Philinopsis	gardineri,	being	a	good	example.	The	
minute	and	gill-less	Vayssierea	 species	of	dorid	nudibranchs,	often	seen	on	the	underside	of	 intertidal	
rocks	or	algae	 fronds,	consume	polychaete	tubeworms,	Spirorbis	sp.	They	are	obvious	as	small	orange	
spots	amongst	the	white	calcareous	tubes	of	their	prey.	The	polyclads	are	flatworms	with	many	of	the	
well-know	species	being	large	and	colourful.	However	there	are	many	others	small	and	drably	coloured	
that	are	prey	for	some	sea	slugs.	The	small	acoel	flatworms,	such	as	Waminoa	sp.	and	Convoluta	sp.	form	
the	diet	of	many	of	the	Aglajidae	family	for	example	the	Chelidonura,	Mariaglaja	and	the	small	Niparaya	
species	 that	 suck	 them	up	whole	 using	 their	muscular	 pharynx.	Vermivores	 is	 the	 collective	 term	 for	
worm	predators.	
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Left:	Pretty	to	look	at	but	
deadly	 to	 cirratulid	
polychaete	 worms,	
Hydatina	 physis	 hunts	
on	 top	 of	 and	 through	
the	substrate.	

	

Right:	Here	Hydatina	
physis	 has	 its	 head	
buried	in	the	silt	most	
likely	 having	 sensed,	
and	 now	 extracting,	 a	
polychaete	 worm	
using	 its	 long	 oral	
tube.	

Left:	 The	 bubble-shell	
Bullina	 lineata	 hunting	 for	
polychaete	worms.	
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Left:	 Another	 bubble-
shell	 of	 the	 Acteonoidea	
order,	 the	 small	
Japonacteon	 suturalis,	
lives	 its	 entire	 life	
infaunally	 hunting	
polychaete	worms.	

Right:	An	undescribed	
species	 of	 Ringicula.	
Ringicula	can	be	found	
intertidally	and	also	at	
great	 ocean	 depths.	
Diet	is	not	well	known	
but	 some	 are	 known	
to	 feed	 on	 polychaete	
worms.	

Left:	 Species	 of	 Philinopsis	
have	a	diversity	of	diet	and	
we	have	discussed	 some	of	
them	 previously	 under	
other	 prey.	 Philinopsis	
gardineri	 is	 known	 to	 use	
its	 long	 muscular	 and	
tubular	 buccal	 pump	 to	
extract	 polychaete	 worms	
from	 their	 burrow.	 Notice	
the	 large	 crest	on	 the	head	
where	 the	 long	 tubular	
portion	of	 the	buccal	pump	
is	stored	when	retracted.	
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Above	 left:	 Photographed	 on	 the	 underside	 of	 an	 intertidal	 rock	 the	minute	 dorid	Vayssierea	 felis	 is	 seen	moving	
between	the	calcareous	tubes	of	its	polychaete	prey	the	Spirorbis	worms.	(Image	by	kind	courtesy	of	Julie	Schubert.)	
Above	 right:	 A	microscope	 image	 on	 black	 background	 of	 a	minute	Vayssierea	 felis.	 Note	 the	 lack	 of	 gills	 in	 this	
species.	

Above	clockwise	from	top	left:	-	Polyclad	prey	–	a	soft	coral	covered	in	Waminoa	sp.	acoel	flatworms.	
-	The	cephalaspidean	Mariaglaja	inornata	on	the	hunt	detects	an	acoel	flatworm	to	its	right	(arrowed).	
-	The	sea	slug	then	moves	in	and	consumes	the	flatworm	whole.	There	were	six	hunting	as	a	pack	and	thoroughly	
searching	the	octocoral	for	prey.	
-	The	bare	patch,	formerly	occupied	by	the	flatworm	(arrowed)	consumed	by	the	sea	slug.		
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Bivalves	
Bivalves	are	molluscs	with	two	hinged	valves	forming	the	shell	that	can	close	together	for	protection.	
Most	 live	with	 the	majority	of	 their	body	concealed	 in	 the	soft	substrate	as	 they	 filter	 the	water	 for	
food.	The	sea	slugs	that	prey	upon	bivalves	are	certainly	specialist	feeders	able	to	plough	through	the	
substrate	in	search	of	them	and	possess	gizzard	plates	to	crush	and	grind	the	shells	once	ingested,	in	
order	 to	 obtain	 the	 flesh	within.	Philine	 species	 of	 the	Philinidae	 family	 are	highly	 adapted	 for	 this	
purpose	with	a	wedge-shaped	and	muscular	body.	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	

	 	

Above:	The	rarely	sighted	Philine	angasi	due	to	its	infaunal	lifestyle	hunts	buried	bivalves	that	
it	ingests	whole	and	then	crushes	the	shells	with	strong	gizzard	plates	to	access	the	flesh.	Note	
the	muscular	wedge-shaped	form	for	a	burrowing	lifestyle.	

Crustaceans	 are	 marine	 animals	 with	 a	 hard	 exoskeleton	 for	 support	 and	 protection.	 We	 are	 all	
familiar	with	the	large	examples	of	crabs,	lobsters	and	shrimps	but	there	are	also	many	much	smaller	
examples	of	these	not	often	observed	and	also	other	small	forms	such	as	isopods	and	copepods.	These	
small	crustaceans	form	the	diet	of	 the	nudibranchs	of	 the	Melibe	and	Tethys	genera,	dendronotinids	
possessing	a	much	modified	and	expanded	oral	 veil	 that	 they	either	hold	up	 into	a	 current	 to	 catch	
passing	prey	or	throw	over	the	substrate	thus	trapping	prey	beneath.	They	have	lost	the	radula	and	
the	jaws	are	lost	in	some	but	most	(not	Tethys)	possess	chitinous	stomach	plates	to	assist	mechanical	
digestion.	Barnacles	are	crustaceans	too	and	the	Gooseneck	barnacles	attach	themselves	to	flotsam	on	
the	ocean	 surface.	 There	 they	 are	 joined	 and	 preyed	upon	 by	 the	aeolid	nudibranch	Fiona	pinnata.	
Small	crustaceans	are	hunted	by	the	aglajids	of	the	Odontoglaja	genus.	These	are	unusual	aglajids	in	
possessing	a	 form	of	 radula	 that	 is	 totally	absent	 in	all	 other	members	of	 the	 family.	An	 interesting	
crustacean	 predator	 is	 the	 dorid	 nudibranch	 Onchidoris	 bilamellata	 (North	 Atlantic	 &	 NE	 Pacific	
distribution).	It	is	thought	to	be	unique	within	its	family	(most	feeding	on	bryozoans),	if	not	the	dorids	
in	general,	in	feeding	on	sessile	barnacles,	generally	juveniles,	before	the	shell	hardens,	but	are	known	
to	 attack	 and	 reduce	 the	 barnacle’s	 opercular	 plates	 to	 gain	 entry.	 Their	 intertidal	 populations	
fluctuate	in	sync	with	those	of	their	barnacle	prey.	
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Left:	 The	 dendronotinid	
nudibranch	Melibe	viridis	
hunting	 small	 crustaceans	
across	 the	 substrate	 by	
expanding	 and	 rearing	 up	
the	large	oral	veil	ready	to	
cast	it	forwards.	

Right:	Here	the	oral	veil	of	
Melibe	 viridis	 is	 about	 to	
land	 on	 the	 substrate	 and	
capture	 the	 nudibranch’s	
prey	beneath.	

Left:	The	unusual	aglajid	
sea	 slug	 Odontoglaja	
guamensis,	 a	 vigorous	
hunter	 of	 small	
crustaceans.	 Unlike	 the	
other	 members	 of	 the	
Aglajidae	 family	 this	
genus	 possesses	 a	 form	
of	radula.	
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A	couple	of	the	Pleurobranchoidea	order	(side-gilled	slugs)	including	Euselenops	and	Pleurobranchaea	
are	generalist	feeders	known	to	include	small	crustaceans	in	their	diet.	They	possess	a	wide	oral	veil	
fringed	with	sensory	papillae	for	efficiently	searching	across	the	substrate	for	any	sign	of	prey.	(See	
Generalist	Feeders	below)	
	
	
HERBIVOROUS	SEA	SLUGS	-	The	Algae	Grazers	
It	has	long	been	established	that	the	algae	are	the	base	upon	which	the	marine	food	web	is	built	and	
sustained.	Algae	 are	 an	 important	 food	 source	 for	numerous	marine	 animals	 across	many	different	
phyla	and	the	sea	slugs	are	no	exception.	(Algae,	in	the	sense	used	here	and	mainly	for	convenience,	
also	include	diatoms	and	cyanobacteria	although	technically	not	correct.)	The	greater	majority	of	sea	
slugs	are	carnivorous	though,	with	most	having	evolved	a	highly	specialised	diet.	Of	the	herbivorous	
category,	 most	 of	 those	 too	 have	 become	 specialised	 in	 their	 food	 selection,	 even	 developing	
extraordinary	 associations	 with	 their	 prey.	 The	 better	 known	 of	 the	 sea	 slugs	 that	 consume	 algae	
belong	to	three	major	groups	–	some	cephalaspideans,	the	sea	hares	and	the	sacoglossans.	
	
Herbivorous	 feeders	 are	well	 represented	 among	 the	Cephalaspidea	 (the	 headshield	 slugs).	 These	
include	 the	 most	 diverse	 family	 of	 the	 order,	 the	Haminoeidae	 and	 also	 the	 largest	 of	 the	 shell-
bearing	cephalaspideans	(but	less	diverse),	the	Bullidae.	Most	carry	an	external	shell	and	are	cryptic	
in	 appearance.	 While	 some	 are	 active	 during	 the	 day	 many	 are	 nocturnal	 and	 burrow	 under	 the	
substrate	 during	 daylight	 hours.	 As	well	 as	 feeding	 on	 algal	mats	 and	 filamentous	 algae	many	 are	
known	 to	 prey	 upon	 the	 single-celled	microalgae	 known	 as	 diatoms	 and	 also	 cyanobacteria,	 often	
called	 blue-green	 algae.	 These	 two	 families	 of	 headshield	 slugs	 have	 substantial	 muscular	 buccal	
bulbs,	a	pair	of	jaws	consisting	of	chitinous	rods,	a	multi-toothed	radula	and	possess	three	chitinous	
plates	in	their	gizzard	for	the	processing	of	consumed	plant	material.	Interestingly	the	Haminoeidae	
are	said	to	use	these	gizzard	plates	in	a	grinding	fashion	whilst	the	Bullidae	are	said	to	use	them	for	
crushing.	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	 	

Left:	The	headshield	 slug	
Bulla	 vernicosa	 of	 the	
large-shelled	 Bullidae	
family,	 is	a	nocturnal	 and	
cryptic	 species,	 emerging	
at	night	from	beneath	the	
substrate	 to	 graze	 on	
filamentous	algae.	

Right:	 The	 colourful	
Lamprohaminoea	
ovalis	 of	 the	
Haminoeidae	 family,	
grazes	 the	 substrate	
for	 cyanobacteria	
(blue-green	 algae)	 a	
photosynthetic	
bacteria	 that	 often	
forms	 filaments	 or	
mats	 upon	 the	
substrate.	
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Two	other	small	 (in	size	and	number)	and	closely	related	cephalaspidean	 families,	Runcinidae	and	
Ilbiidae,	are	also	herbivores.	Runcinidae	possess	four	chitinous	gizzard	plates,	Ilbiidae	none.	

	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	

	
	 	

Left:	 The	 small	 headshield	
slug	Ilbia	ilbi	is	a	herbivore.	
It	 does	 not	 possess	 gizzard	
plates.	

Generally,	the	Sea	Hares	of	the	Anaspidea	 feed	mostly	upon	a	range	of	algae	-	red,	green	and	brown.	
They	ingest	the	algae	as	rasped	off	pieces	through	the	action	of	a	broad	radula	and	jaws,	storing	it	in	a	
large	expandable	crop	awaiting	further	processing.	From	there	it	is	moved	into	the	muscular	anterior	
portion	of	the	gizzard	to	be	ground	up	by	its	well-developed	pyramidal-shaped	gizzard	plates.	Further	
movement	 into	 the	 stomach	 of	 this	 ground-up	 material	 is	 controlled	 by	 the	 sieving	 action	 of	 the	
posterior	portion	of	 the	gizzard	 that	 consists	of	numerous	 closely	packed	small	hook-shaped	spines.	
Many	 of	 the	 sea	hares	grow	 to	a	 significant	 size	 and	are	 considered	opportunistic	 feeders.	 Although	
consuming	 large	 amounts	 of	 the	 available/selected	 algae,	 their	 own	 digestion	 of	 plant	 structural	
materials	is	thought	to	be	somewhat	inefficient	and	relies	heavily	instead	upon	gut	bacteria	to	achieve	
their	growth	rates	by	absorbing,	not	only	the	released	sugars,	but	also	the	bacterially	produced	amino	
acids.	The	diet	of	some	species	 is	known	to	change	across	different	algae	as	they	mature	(some	even	
seasonally)	 while	 others	 of	 the	 order	 feed	 on	 cyanobacteria	 (blue-green	 algae),	 or	 diatoms.	 Also,	
studies	 have	 suggested	 that	 different	 populations,	 in	 different	 habitats,	 may	 consume	 a	 different	
selection	of	algae.	

Above:	Petalifera	ramosa	moving	through	the	tangled	
web	of	its	algal	habitat.	

Above:	 The	 small	 sea	 hare	 Petalifera	 lafonti	 grazing	
upon	epiphytic	diatoms	living	on	the	brown	alga	Padina.	
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Left:	 The	 sea	 hare	 Aplysia	
concava	known	to	be	a	gross	
feeder	upon	red	algae	but	not	
limited	to	a	single	species.	

Right:	 Photographed	
here	 in	 the	 tide	pools	
the	 sea	 hare	 Aplysia	
reticulata	 moves	
through	 the	 dense	
algae	growth	found	in	
that	 sunlight	 rich	
habitat.	

Left:	 The	 sea	 hare	
Stylocheilus	 striatus	 well	
camouflaged	 upon	 the	
substrate	 searches	 for	
cyanobacteria	to	eat.	
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While	all	 the	algae	eaters	from	the	above	orders	bite	or	rasp	off	pieces	of	algae	and	ingest	them	for	
internal	breakdown,	all	the	sea	slugs	of	the	Sacoglossa,	regardless	of	shape,	 form	or	family,	 feed	by	
piercing	 an	 individual	 cell	 wall	 of	 the	 algae	 with	 their	 dagger	 or	 blade-like	 uniseriate	 radula	 and	
sucking	 out	 the	 contents	 for	 digestion.	 This	 is	 the	 reason	 they	 are	 referred	 to	 as	 “the	 sap-sucking	
slugs”	and	almost	every	sacoglossan	is	an	algae	feeder,	a	very	few	oophagous	species	excepted.	Due	to	
the	 nature	 of	 their	 feeding	 method,	 jaws	 are	 unnecessary	 and	 have	 been	 lost.	 All	 of	 the	 shelled	
members	of	the	Sacoglossa	feed	upon	their	preferred	species	belonging	to	just	a	single	genus	of	algae	-	
the	Caulerpa.	These	 include	the	Oxynoidae,	 Juliidae	and	Volvatellidae.	The	majority	of	 the	rest	–	 the	
non-shelled	sacoglossans	-	have	mostly	moved	to	other	algae	and	have	been	recorded	as	feeding	on	
other	 siphonalean	or	 septate	 types	of	 green	algae.	These	 include	 the	Plakobranchidae,	Hermaeidae,	
Limapontioidea	and	Caliphyllidae.	These	sea	slugs	exhibit	two	basic	body	forms	-	those	with	cerata	on	
their	 dorsum,	 of	 a	 diverse	 variety,	 and	 those	 that	 lack	 cerata	 but	 have	 large	 parapodia,	 lateral	
extensions	of	the	foot	on	both	sides,	that	may	or	may	not	fold	up	to	meet	on	the	midline.	Both	cerata	
and	 parapodia	 are	 structures	 that	 host	 chloroplasts	 (the	 photosynthesizing	 organelles)	 taken	 from	
their	prey.	In	most,	the	dissociated	chloroplasts	from	the	algae	are	retained	and	“farmed”	to	a	varying	
degree	 in	 those	 parapodia	 or	 cerata	 providing	 an	 energy	 source	 such	 that	 they	 are	 referred	 to	 as	
“solar	powered	slugs”.	This	is	known	as	kleptoplasty.	The	siphonalean	green	algae	produce	a	number	
of	noxious	secondary	metabolites,	which	serve	as	feeding	deterrents	against	general	herbivores	in	the	
habitat.	 Sacoglossans	 however	 are	 known	 to	 tolerate	 those	 compounds	 and	 even	 take	 them	 up,	
concentrating	them	in	their	tissues	and	also	modifying	them,	to	use	in	their	own	defence.	

	
	
	
	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	 	

Left:	 The	 shell-bearing	 sacoglossan	 Lobiger	
viridis	 feeding	 upon	 Caulerpa	 racemosa	 algae.	
Chloroplasts	 from	 the	 sucked	 up	 cellular	
contents	 of	 the	 algae	 are	 stored	 and	 farmed	
within	 its	 soft	 tissues	 that	 are	 exposed	 to	
sunlight,	such	as	the	parapodia	and	rhinophores.	

Right:	 An	 undescribed	 shelled	
sacoglossan	 Lobiger	 sp.	 moves	 off	
the	 ramulus	 of	 its	 Caulerpa	
racemosa	 prey	 upon	 which	 it	 was	
feeding,	leaving	behind	the	resulting	
scars.	
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Left:	Oxynoe	sp.,	an	undescribed	
species,	 feeding	 upon	 a	 stem	 of	
what	appears	to	be	a	form	of	the	
algae	 Caulerpa	 serrulata.	 This	 is	
another	sacoglossan	with	a	small	
shell.	

Right:	 A	 close-up	 head	
aspect	of	the	sap-sucking	
sacoglossan	 Thuridilla	
cf.	 splendens	 showing	 it	
feeding	 on	 tufts	 of	
filamentous	 green	 algae.	
This	 is	 a	 sacoglossan	
with	parapodia.	

Left:	 The	 cerata-bearing	
sacoglossan	 Costasiella	
kuroshimae	 feeding	
upon	 the	 green	 algae	
Avrainvillea	 sp.	 The	
chloroplasts,	 obtained	
from	 the	 host,	 can	 be	
seen	 filling	 the	 cerata.	
These	 provide	 additional	
“passive”	nutrition	 to	 the	
sea	slug	–	solar	power.	
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Left:	 The	 parapodia	 bearing	 Elysia	
pusilla	 (perhaps	 Elysia	 sp.	 in	 this	
instance)	 feeds	 on	 the	 algae	 Halimeda	
sp.	 The	 zigzag	 feeding	 track	 is	 obvious	
in	this	image	–	the	white	regions	on	the	
otherwise	 green	 Halimeda	 where	 the	
cell	 contents	 have	 been	 sucked	 out	 by	
the	 sea	 slug.	 This	 specimen	 does	 not	
display	 the	 usual	 light	 green	 colour	 of	
the	 sequestered	 chloroplasts	 in	 the	
external	face	of	 the	parapodia,	with	just	
small	spots	being	evident.	However,	 the	
pink	 colouration	 along	 the	 parapodial	
edges	 mimics	 the	 coralline	 algae	
growing	on	the	Halimeda.	

Right:	 The	 sacoglossan	
Elysia	 tomentosa,	 with	 its	
parapodia	 unfurled	
exposing	to	the	sunlight	the	
chloroplasts	 “farmed”	
therein,	 that	 have	 been	
sequestered	 from	 its	 algal	
prey.	The	byproducts	of	 the	
chloroplast	 photosynthesis	
provide	 nutrients	 to	 the	
slug.	 Note	 the	 extensive	
network	 of	 veins	 in	 the	
parapodia	 that	 service	 the	
chloroplasts.	

Left:	A	close-up	head	aspect	of	
an	 undescribed	 cerata-bearing	
sacoglossan	 Hermaea	 sp.	
feeding	 upon	 filamentous	 red	
algae.	 The	 cruciform	 digestive	
duct	 can	 be	 seen	 within	 the	
cerata.	Chloroplasts	have	been	
sequestered	from	the	host	and	
can	 be	 seen	 grouped	 as	 green	
spots	 both	 in	 the	 cerata	 and	
body	wall.	
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GENERALIST	FEEDERS	
There	 are	 some	 sea	 slugs	 that	 seem	 to	 “hoover-up”	 almost	 any	 life	 form	 they	 happen	 across.	 They	
mostly	 belong	 to	 the	 group	 known	 as	 side-gilled	 sea	 slugs,	 although	 not	 all	 side-gilled	 slugs	 are	
generalist	feeders.	Species	of	Euselenops	and	Pleurobranchaea	are	the	well-known	examples	and	are	
often	 referred	 to	 as	 opportunistic	 scavengers,	 so	much	 so	 that	 they	 are	 even	known	 to	 cannibalize	
smaller	specimens	of	their	own	species.	Headshield	slugs	of	the	Cylichnidae	family	are	also	known	to	
have	an	indiscriminate	diet.	A	very	few	aeolids	are	voracious	carnivores	feeding	on	a	wide	variety	of	
cnidarians	such	as	anemones,	hydroids	and	sea	pens	as	well	as	ascidians	and	even	other	sea	slugs	and	
molluscs.	 A	 couple	 of	 well-known	 examples	 include:	 species	 of	 the	 aggressive	 Godiva	 genus	 and	
Hermissenda	crassicornis	in	particular.	

	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 	

Left:	 The	 Pleurobranchidae	
(side-gilled	 sea	 slugs)	
Euselenops	 luniceps	 known	
to	 be	 a	 generalist	 feeder	
including	 small	 crustaceans.	
Note	 the	wide	 oral	 veil	with	
many	 sensory	 papillae	
around	the	leading	edge.	

Right:	 An	 undescribed	
species	 of	 the	
Pleurobranchidae	 family	
Pleurobranchaea	 sp.		
Members	 of	 the	
Pleurobranchaea	 are	
known	 to	 be	 generalist	
carnivorous	 hunters	 and	
opportunists.	
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Left:	 Godiva	 sp.	 an	
undescribed	aeolid.	Species	
of	 Godiva	 are	 aggressive	
and	 voracious.	 They	 are	
indiscriminate	predators	of	
cnidarians	 and	 even	 other	
nudibranchs.	

Right:	 An	 undescribed	
headshield	sea	slug	Tornatina	
sp.	 of	 the	 Cylichnidae	 family.	
These	 sea	 slugs	are	 small	 and	
possess	 a	 shell	 into	 which	
they	 can	 withdraw.	 Many	 of	
the	 family	 are	 generalist	
feeders	 with	 an	 infaunal	
lifestyle.	They	usually	possess	
three	 gizzard	 plates	 for	
crushing	 and	 grinding	 of	
ingested	prey.	

	
PLANKTIVORES	-	FEEDING	BY	THE	PTEROPODA	
The	sea	slugs	of	the	Pteropoda	order	are	not	very	well	known,	being	only	rarely	encountered	by	scuba	
divers	due	to	their	pelagic	lifestyle.	Their	diet	and	feeding	methods	are	included	here,	in	an	overview,	
for	completeness.	Their	digestive	systems	in	general	follow	a	typical	sea	slug	form	with	radula	and,	in	
many	 (not	 gymnosomes),	 also	 a	 gizzard.	 The	 main	 difference	 lies	 in	 the	 method	 of	 capturing	 and	
initially	 handling	 their	 prey.	 Most	 of	 the	 Thecosomata	 (almost	 all	 shelled)	 feed	 via	 the	 use	 of	 an	
extremely	 large	 transparent	mucus	web	 (up	 to	 ten	 times	 the	 animal	 size)	 deployed	 overhead,	 that	
traps	 planktonic	 prey	 such	 as	 dinoflagellates,	 radiolarians,	 foraminiferans,	 diatoms	 and	 the	 like,	
making	 them	 planktivorous	 feeders.	 They	 are	 the	 only	 sea	 slugs	 to	 have	 evolved	 this	 method	 of	
feeding.	Zooplanktonic	prey	of	 a	 larger	 size	e.g.	 veligers	of	bivalves	and	copepods	are	 consumed	by	
some	of	the	pseudothecosomes	(fused	wings).	
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Generally	speaking	the	deployed	web	is	drawn	towards	the	mouth	by	the	action	of	the	radula	where,	
just	before	ingestion,	some	sorting	of	captured	items	is	undertaken	with	those	rejected	carried	away	
from	 the	 mouth	 on	 ciliated	 pathways,	 and	 the	 acceptable	 items	 ingested,	 followed	 by	 reduction	
through	 radula	 and	 gizzard	 action,	 if	 present.	 The	 Gymnosomata,	 the	 other	 major	 group	 of	 the	
Pteropoda,	however,	all	lack	a	shell,	are	highly	specialised	proactive	carnivores	and	feed	through	the	
actions	 of	 an	 extraordinary	 variety	 of	 prey	 gathering	 anatomical	 structures.	 These	 include	 either	
singularly	or	in	various	combinations:	Buccal	arms	or	cones,	of	great	variety,	that	may	carry	suckers	
(cephaloconi),	proboscises	that	may	be	evaginated,	hook	sacs	and	ciliated	tentacles,	all	 for	grabbing	
prey	or	 its	 shell	 and	 removing	 the	 flesh	of	 the	animal	 from	 their	 shell	or	pressing	 it	up	against	 the	
radula.	The	gymnosomes	are	known	to	feed	on	thecosomes,	and	pseudothecosomes.	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	 	

Left:	 The	 thecosome	
Cavolinia	 uncinata,	
commonly	 called	 a	
sea-butterfly,	 drifts	
with	 and	 feeds	 on	
the	 plankton	 using	a	
large	 overhead	 web	
to	trap	prey.	

Some	External	Dietary	Adaptations	
Here	 are	 some	 ways	 in	 which	 overall	 external	 shape	 has	 altered	 to	 take	 advantage	 of	 new	 diet	
opportunities:	
-	The	long	thin	body	and	foot	shape	of	the	aeolids	and	some	of	the	dendronotids	that	prey	on	hydroids	
and	octocorals.	This	enables	these	species	to	obtain	a	firm	grip	on	the	stems	and	branches	while	they	
feed	as	many	of	their	prey	species	reside	in	areas	of	strong	currents	for	their	own	feeding	needs.	In	
those	that	feed	on	the	stinging	hydroids	it	also	enables	them	to	move	around	on	their	prey	avoiding	
excess	exposure	of	their	body	to	the	hydroids	defensive	stinging	nematocysts.	
-	A	burrowing	 lifestyle	on	 the	other	hand	requires	a	broad	 foot	and	 flattened	muscular	body	shape	
often	accompanied	by	a	wide	oral	 veil	with	 sensory	papillae	on	 the	 leading	edge	or	 long	propodial	
tentacles.	The	headshield	slugs	use	their	broad	headshield	for	this	purpose.	
-	Extension	of	the	body	wall	into	cerata.	Many	aeolids	use	the	cerata	to	house	and	nurture	
nematocysts	taken	from	their	cnidarian	prey	for	their	own	defence.	These	are	stored	in	the	ceratal	
tips	within	cnidosacs.	Others,	especially	some	of	the	Phyllodesmium	and	Pteraeolidia	aeolids	sequester	
zooxanthellae	for	nutritional	purposes	from	their	prey	and	the	shape	and	disposition	of	their	cerata	
reflect	the	need	to	provide	the	storage	and	adequate	solar	exposure.		
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-	 Adaptions	 of	 the	 parapodia	 (paired	 elongate	 extensions	 of	 the	 foot	 that	 wrap	 up	 over	 the	 body)	
especially	in	the	Elysia	sacoglossans,	to	farm,	for	nutrient	benefit,	live	chloroplasts	obtained	from	their	
algae	diet.	The	parapodia	provide	a	broad	expanse	for	the	farming,	servicing	and	exposure	to	sunlight	
but	just	as	importantly	an	ability	to	restrict	solar	overexposure	as	well.	
-	Mimicking	of	their	host	for	camouflage	purposes	is	a	common	feature	among	the	sea	slugs.	This	may	
take	the	form	of	colour	matching	or	break-up,	shape	correspondence		
-	Aposematic	colouration	to	warn	potential	predators	of	their	distastefulness	or	toxicity.	
These	and	many	other	defensive	attributes	are	discussed	in	the	chapter	on	Predator	Avoidance	and	
Deterrence.	
	
This	section	on	The	Diet	of	Sea	Slugs	has	been	but	an	overview.	There	is	still	much	to	learn	about	the	
specific	diets	of	the	various	sea	slugs,	however	one	thing	is	known	for	sure	-	the	diets	are	as	diverse	as	
the	sea	slugs	 themselves	but	any	particular	 sea	slug	species	most	often	only	has	a	narrow	range	of	
prey	-	Specificity	in	Diversity.	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	

	
	

	
	

An	example	of	feeding,	mating	and	
spawning	on	the	host.	
	
Above:	 Four	 specimens	 of	Tylodina	
corticalis	 can	 be	 seen	 here,	 at	 the	
start	 of	 their	 feeding	 on	 a	 sponge	
colony.	
	
Right:	 The	 end	 result	 is	 often	much	
as	 illustrated	 here	 –	 the	 sponge	
completely	stripped	of	flesh	with	just	
the	 “skeleton”	 of	 support	 fibers	
remaining	 and	 the	 sea	 slug’s	 spawn	
woven	throughout.	
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SUMMARY	OF	SEA	SLUG	DIET		

-	GENERALISATIONS	-	
(There	are	always	exceptions	-	some	are	shown)	

	
-	Most	sea	slugs	have	a	quite	specific	diet.		
-	There	may	be	a	diversity	of	diet	within	some	of	the	sea	slug	groupings.	
-	There	are	just	a	few	generalist	feeders	in	the	sea	slugs.		
	
Nudibranchia	-	All	are	carnivores	(see	below)	
Dorid	nudibranchs	-	All	the	cryptobranchs	&	porostomes	feed	on	sponges.	
																																								-	In	comparison	the	diet	across	the	phanerobranchs	is	much	broader	including	
																																										ascidians,	bryozoans,	entoprocts,	sponges,	polychaetes,	sea	slugs.	
	
Cladobranch	nudibranchs	-	Nearly	all	feed	on	cnidarians	of	one	type	or	another.	
																																																							-		Some	arminids	feed	on	bryozoans	(e.g.	Janolus,	Madrella	…)	
																																																							-		Favorinus	feed	on	sea	slug	spawn.	
	
Umbraculoidea	(Umbraculum	&	Tylodina)	-	All	feed	on	sponges.	
	
Pleurobranchoidea	(side-gilled	slugs)	-	Feeding	spread	across	ascidians	&	sponges.	
																																																																													-		Some	are	generalist	feeders.	
	
Actenoidea	(basal	bubble-shells)	-	All	feed	on	polychaete	worms.	
	
Cephalaspidea	(headshield	slugs)	-	Most	are	carnivores	feeding	on	foraminifera,	polychaetes,		
																																																																							polyclads,	other	molluscs	&	crustaceans.	
																																																																				-	Some	are	herbivores	(Haminoeidae,	Bullidae,	Retusidae	&		
																																																																							Ilbiidae.)	
	
Anaspidea	(sea	hares)	-	All	are	herbivorous	on	algae,	cyanobacteria	&	diatoms.	
	
Sacoglossa	-	All	are	herbivorous	on	algae.	
	

	
For	a	table	showing	the	feeding	preferences	of	the	sea	slugs	go	to	Support	on	the	

NudibranchDomain.org	website	menu	bar	and	select	Feeding	Table.	
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