
Asexual reproduction and modular growth

unitary modular

Benefits of asexual replication Distribution of reproductive modes

Comet formation and 
regeneration in Linckia

Parthenogenesis in 
Daphnia (Branchiopoda)

Two types of asexual reproduction
Fission

(flatworms,
cnidarians)

Fragmentation
(nemerteans)

Budding
(cnidarians)

Parthenogenesis
(arthropods, rotifers,

vertebrates)

Binary fission
(protozoans)

strobilation
(scyphozoans)

“amplification”
(trematodes)transverse division

(cestodes)



Asexual reproduction by echinoderm…
larvae!

ophiuroid
metamorph

asteroid larva

detached,
swimming
arms

regenerated
larvae!

“bipinnaria”

asexual � during periods of resource abundance
sexual � during periods of environmental uncertainty

General patterns of reproduction

Seasonality of asexual and sexual reproduction

Ramet
The “ecological” individual: 
the countable, independent unit

Asexual reproduction and the concept 
of “individuality”

Genet
The “evolutionary” individual: 
the collection of all ramets that 
arise from a single genotype

Module
The fundamental unit of body construction
repeated to form a colony

individual
or

colony

Ramet:

Genet

Four phyla with modular, colonial growth
Cnidaria

AnthozoaHydrozoa

Urochordata
ThaliaceaAscideacea

Bryozoa

Hemichordata



Benefits?

efficiency?

Two “modular” 
organisms

a planta hydroid

(a)

(b) (c)

(d)

flexibility?

pyrosome colony brachiopod

lophophore

bryozoan

Is modular growth more efficient?
(Are colonies more efficient?)

Metabolism in bryozoans

RFB 19.1, Hughes & Hughes 1986

Is modular growth more efficient?

size (g)

m
et

ab
ol

is
m whole

organism

per gram

Unitary grower

153
294
308
345
342
585
756
874

1120
924
903

1300

Feeding in pyrosomes
Are colonies more efficient?
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chimneys

Feeding in bryozoans
Are colonies more efficient?

Scaling argument?

Eusocial insect colonies: 
modular, polymorphic 
“superorganisms”?

“living-door” soldier
Camponotus truncatus

minor worker guarding media worker
Atta leaf-cutter ants

honeybee workers


