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Bryozoa

• Lophotrochozoan phylum

• 6.000 recent species

20.000 fossil

• mostly marine

• sessile filter feeders

• all colonial

• zooids (cystid + polypide)

• anus outside of lophophore



Phylogeny

• Position among Lophotrochozoa
– Lophophorata concept

– Sister-group Kamptozoa

(Brusca)

(Brusca)



Phylactolaemata Stenolaemata
(Cyclostomata)

Ctenostomata Cheilostomata

Gymnolaemata



Phylogeny

Waeschenbach et al. 2012



Phylogeny

Waeschenbach et al. 2012

Statoblasts, body-wall musculature, hollow
ganglion, horse-shoe shaped lophophore

Membranous sac, polyembryony, 
calcification

Parietal-musculature, pore-
complex between zooids, 
intertentacular pits, collar

?
Myoepithelial pharynx, 
anal growth-direction



Muscles - Retraction

Phylactolaemata –
Cristatella mucedo

Cyclostomata –
Crisia sp.

Ctenostomata –
Paludicella articulata



Phylactolaemata –
Plumatella fungosa

Cyclostomata, 
Crisia sp.

Muscles - Protraction



Taylor 1981 Bowerbankia gracilis
Ctenostomata

Cryptosula pallasiana
Cheilostomata

Muscles - Protraction



Phylogeny

Waeschenbach et al. 2012

Reduction of retractor
muscle fibres

Step‐wise
decomposition of the
body‐wall musculature



Phylactolaemata –
Plumatella fungosa
Phylactolaemata –
Fredericella sultana

Cyclostomata
Crisia sp.

Muscles – Tentacle sheath



Digestive tract

After Silen 1944

Phylactolaemata Cyclostomata Gymnolaemata



Digestive tract

Phylactolaemata
Cristatella mucedo

Cyclostomata
Patinella radiata



Ctenostomata
Hislopia malayensis

Cheilostomata
Electra pilosa

Digestive tract



Phylogeny

Waeschenbach et al. 2012

Prolongation of fore‐gut
Differentiation of
caecum



Nervous system

Phylactolaemata
Gewerzhagen
1913
Cristatella mucedo



Nervous system

Phylactolaemata
Plumatella fungosa



Tentacle nerves

Phylactolaemata
Shunkina et al. 
2014
Cristatella mucedo



Nervous system

Cyclostomata
Crisia sp.



Nervous system

Ctenostomata
Hislopia malayensis



Weber et al. 2014



Nervous system

Cheilostomata
Electra pilosa
Lutaud 1973



Nervous system

Cheilostomata
Chorizopora brongniartii



Phylogeny

Waeschenbach et al. 2012

Trend in tentacle
innervation

6 tentacle nerves

Loss of latero‐abfrontal
nerves, 4 tentacle nerves

Condensation of visceral and
tentacle sheath nerves



Phylogeny
Statoblasts, body-wall musculature, hollow
ganglion, horse-shoe shaped lophophore

?

Parietal-musculature, pore-
complex between zooids, 
intertentacular pits, collar



Funiculus

Plumatella fungosa



Funiculus - Phylactolaemata

Plumatella fungosa

Plumatella fungosa



from Nielsen & Pedersen 1979

from Carle & Ruppert 1983

Funiculus - Cyclostomata



Funiculus – Gymnolaemata
Mukai et al. 1997



Proxmial funiculus - Ctenostomata

?

-
-
- (+)

- (+)

-
+

+

From Todd 2000



Funiculus - Gymnolaemata

Paludicella articulata Electra pilosa



Caecal muscle ligament - Gymnolaemata

From Lutaud 1983 

Cheilostomata
Scruparia chelata
Electra pilosa
Membranipora
membranacea
Flustra papyracea
Carbasea papyrea
Callopora lineata
Bugula flabellata
Beania mirabilis
Figularia figularis
Hippothoa hyalina
Haplopoma
impressum
Schizomavella
auriculata
Schizobrachiella
sanguinea
Smittia landsborovii
Mucronella variolosa

Lutaud 1962
Ctenostomata

Flustrellidra
hispida
Alcyonidium
gelatinosum
Amathia
lendigera



Funicular system

Muscular strand
caecum to body wall

Duplication of funiculus? New ‚funicular system‘



Outgroups?



Phylactolaemata - Phylogeny

Hirose et al. 2008



Stephanella hina, Oka 1908

Mukai 1990



Stephanella from Google







Videos

1. Intro
2. single??
3. Headbanging
4. Tapping
5. Tapping-cyst space
6. solitary
7. coelomocytes
8. Pop-Out
9. DeCyst retraction



Conclusio

• no real cystid?
– attachment at one place

• lack of colonial communication?
• separate family

• for the future
– examination of sections
– CLSM analysis

• back to Japan? Embryology?



Thank you for your attention!




