








µ













C
at

en
ul

id
a

A
co

el
a

N
em

er
to

de
rm

at
id

a

M
ac

ro
st

om
id

a

P
ol

yc
la

di
da

Le
ci

th
oe

pi
th

el
ia

P
ro

le
ci

th
op

ho
ra

P
ro

se
ria

ta

T
ric

la
di

da

"T
yp

hl
op

la
no

id
a"

"D
al

ye
lli

oi
da

"

A
sp

id
og

as
tr

ea

D
ig

en
ea

M
on

og
en

ea

G
yr

oc
ot

yl
id

ea

A
m

ph
ili

ni
de

a

C
ar

yo
ph

yl
lid

ae

E
uc

es
to

da

a.

T
em

no
ce

ph
al

a

U
do

ne
lli

de
a

A
sp

id
ob

ot
hr

ea

D
ig

en
ea

M
on

og
en

ea

A
m

ph
ili

ni
de

a

G
yr

oc
ot

yl
id

ea

E
uc

es
to

da

b.
Neodermata

(endo-; vertebrate host)

parasitism; obligate?
(ecto-; arthropod host)

+M

lose A
ecto-

D
al

ye
lli

od
ea

G
yr

oc
ot

yl
id

ea

C
at

en
ul

id
a

A
co

el
a

N
em

er
to

de
rm

at
id

a
T

ric
la

di
da

M
ac

ro
st

om
id

a
H

ap
lo

ph
ar

yn
gi

da
P

ol
yc

la
di

da
Le

ci
th

oe
pi

th
el

ia
K

al
yp

to
rh

yn
ch

ia
P

ro
le

ci
th

op
ho

ra
T

em
no

ce
ph

al
id

a
D

al
ye

lli
id

a
T

yp
hl

op
la

ni
da

P
ro

se
ria

ta
F

ec
am

pi
id

a
U

ra
st

om
a

Ic
th

yo
ph

ag
a

A
sp

id
og

as
tr

ea
D

ig
en

ea
P

ol
yo

pi
st

ho
co

ty
le

a
M

on
op

is
th

oc
ot

yl
ea

U
do

ne
lla

E
uc

es
to

da
A

m
ph

ili
ni

de
a

c.

U
ra

st
om

id
ae

F
ec

am
pi

id
a

N
eo

de
rm

at
a

?

d.

Neodermata
parasitism - obligate ?
(endo-; host unknown) 

endo-?; host unknown

Revertospermata

e. f.

C
at

en
ul

id
a

Le
ci

th
oe

pi
th

el
ia

ta
M

ac
ro

st
om

id
a+

H
ap

lo
ph

ar
yn

gi
da

P
ol

yc
la

di
da

P
ro

se
ria

ta
K

al
yp

to
rh

yn
ch

ia
M

ar
ip

la
ne

lla
D

al
ye

lli
da

T
yp

hl
op

la
ni

da
D

al
ye

lli
da

T
em

no
ce

ph
al

id
a

P
ro

le
ci

th
op

ho
ra

T
ric

la
di

da
F

ec
am

pi
id

a
U

ra
st

om
id

ae
A

sp
id

og
as

tr
ea

D
ig

en
ea

P
ol

yo
pi

st
ho

co
ty

le
a

M
on

op
is

th
oc

ot
yl

ea
G

yr
oc

ot
yl

id
ea

A
m

ph
ili

ni
de

a
E

uc
es

to
da

obligate parasitism 
(endo-; vert.)

C
at

en
ul

id
a

A
co

el
a

N
em

er
to

de
rm

at
id

a
P

ro
se

ria
ta

T
ric

la
di

da
M

ac
ro

st
om

id
a

H
ap

lo
ph

ar
yn

gi
da

P
ol

yc
la

di
da

Le
ci

th
oe

pi
th

el
ia

K
al

yp
to

rh
yn

ch
ia

P
ro

le
ci

th
op

ho
ra

T
em

no
ce

ph
al

id
a

D
al

ye
lli

id
a

T
yp

hl
op

la
ni

da
U

ra
st

om
a

F
ec

am
pi

id
a

Ic
th

yo
ph

ag
a

A
sp

id
og

as
tr

ea
D

ig
en

ea
P

ol
yo

pi
st

ho
co

ty
le

a
M

on
op

is
th

oc
ot

yl
ea

U
do

ne
lla

E
uc

es
to

da

G
yr

oc
ot

yl
id

ea
A

m
ph

ili
ni

de
a

Neodermata

parasitism - obligate?
(endo-; host unknown)

?

free-living
includes some commensals
includes some parasites/commensals
predominantly parasites/commensals
exclusively parasites/commensals
facultative parasites
includes fac./obl. parasites
obligate parasites
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gain mollusc intermediate host (Trematoda)
arthropod host lost
ectoparasitic adult
endoparasitic adult
possible origin of parasitism?
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possible origin of obligate parasitism?
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T MoPo C

morphology

a.

T Po Mo C

SSU rDNA

b.

Trematoda Polyopisthocotylea Monopisthocotylea Cestoda
Monogenea

SSU rDNA

c.

Trematoda Polyopisthocotylea Monopisthocotylea Cestoda
Monogenea

LSU rDNA 

f.

T MoPo C

morphology

d.

TMo Po C

LSU rDNA

e.

Spn3

Speciation (Sp   )n1

Spn2

Spn3

Speciation (Sp   )n1

Spn2



a. monophyly b. paraphyly 

or

T Mo Po C? T C? T C?

endoparasitism         ectoparasitism
? - outgroup  T - Trematoda  Mo - Monopisthocotylea  Po - Polyopisthocotylea  C - Cestoda

MoPo Mo Po

morphology SSU rDNA LSU rDNA
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Class Cestoda

difossates
tetrafossates

lower
tetrafossates

higher

Eucestoda (true tapeworms)

monofossates

non-strobilate strobilate





Outgroup
Diplostomidae
Strigeidae
Sanguinicolidae
Schistosomatidae
Bivesiculidae
Bucephalidae
Opecoelidae
Transversotrematidae
Notocotylidae
Azygiidae
Bunocotylidae
Hemiuridae2
Lecithasteridae
Hemiuridae
Syncoeliidae
Derogenidae
Sclerodistomidae
Angiodictyidae
Angiodictyidae2
Mesometridae
Diplodiscidae
Paramphistomidae
Heronimidae
Tandanicolidae
Fellodistomidae
Cyclocoelidae
Philophthalmidae
Echinostomatidae
Fasciolidae
Haplosplanchnidae
Cryptogonimidae
Heterophyidae2
Heterophyidae
Opisthorchiidae
Lepocreadiidae2
Lepocreadiidae
Gyliauchenidae
Enenteridae

Campulidae
Dicrocoelidae
Gorgoderidae
Orchipedidae
Gorgoderidae2

Acanthocolpidae

Monorchiidae
Apocreadiidae
Haploporidae
Plagiorchiidae2
Brachycoeliidae
Cephalogonimidae
Plagiorchiidae
Microphallidae
Zoogonidae
Zoogonidae2
Faustulidae
Paragonimidae
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