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Fio. I A collage of some invertebrate larval forms showisg vasistions in sthapes and parterns of cifistion.
Larvae are pot draws to the mme scale. Larval forms were redrawn or modified from referesces cited: A,
pretobeanch bivalve (after Drew, 1499); B, ophiuroid, nnnfred.n[[iﬂer Grave, 1903}, C, gastropod veliger (sfter
c.muu.w‘srnmlmwnwam sfter Blake, 1973a; E, echinoid pluteus (sfler Strathmans, 1971% F,
lmcldllebra.ranpetslaherh'nvll 1960); G, phoronid 1954
15725, 1, gastropod velsger (after Duwwydod], 1340a}, J, nemertean pilidrum {afer Dawydaff, 19608}, K, sipunculid
agosphera (afier u,mn..\ 1972k L, cnidarian plamula (Emlet, personal cheervation; M, enteropaeust hemi-
chordase, mmm Jones, 19525 N, temaria hlbu and Boaar, 1976%
0, entoproct (after m—nm 1971, F, inarticalate brachioged (sher Jigermes, | archesgastropod troch-
oghore |;l':e! Kessel, 1964); R, bolothuroid auricalaria (aficr Stratbmans, w*mam;w plutess (after Strathe
man, 1571)

Modes of sexuality

Modes of Sexual Reproduction
P dioecy hermaphroditism Flatworms -

Sexes'  Broad Spawn? Brood?®

Porifera dH h{ L-s Saad
Cnidaria D.h Yes' +H d Q Qf d—’Q B rO O d e d
Ctenophora dH Yes + simultaneous sequential 3 1
Platyhelminthes d H C + Female Male ?
Nemertea D.h Yes + d I t
Nematoda D.h C ++ eve o p m e n
Annel. Polychactd D, h Yes +
| Sipuncula DR : Yes +
| Mollusca D, H c Yes + perma
| Arthro. Crustacea D,H C ++ 5 ophote :
Hexapoda D, h C =+ - i
Phoronida ¢.n Yed | 4 Modes of fertilization Molluscs Arthropods
Bryozoa dH Yes ++
Brachiopoda Dh Yes' = s0 2 il
Echinod. Dh Yes ++ H Broadcast spawning
Hemichordata D Yes E 40
Urochordata Dk Yes | H =
Sexes: D = dioecious, H = hermaphrodite, lower case = rare. § W
* Brooding: embryo d 7 ¥ d or on adult body ': Insemination
¥ Typically or often only male spawns, g 20
C = copulation (or other direct gamete exchange) $
* All cephalopods, most gastropods £ ",
a

Fig. 4. Percentage of eags fertilized as a function of spawn.
ing-group size and degroe of aggregation, Solid bars are dis.
persed iresimenis; hatehed bars are spgregaied Urstments,

Modes of habitat use
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“holopelagic” mixed benthic-pelagic “holobenthic”




Early development in...bryozoans

Metamorphosis in  Ophiuroid pluteus

three echinoderm
classes

Echinoid pluteus

brachiolaria

Asteroid bipinnaria

JUVENILE

Metamorphosis?
Porifera Yes

Presence of metamorphosis

and typical larval forms Cnidaria Yes
Ctenophora Yes
| Platyhelminthes Yes
CNIDARLA | Nemertea Yes

If/.a | Nematoda No
(@D & —— 7T | Nematomorpha Yes
ﬁ it S | Acanthocephala | Yes
O Rotifera Yes
Annel. Polychaets Yes
Sipuncula Yes
Mollusea Yes
Arthro. Crustacen Yes

Hexapods
Phoronida Yes
Bryozoa Yes
Brachiopoda Yes
| Kamptozoa Yes
| Echinod. Oph,Ech Yes
Ast, Hol Yes
Hemichordata Yes
Urochordata Yes

Chaetognatha No

Onychophora No

| Gastrotricha No

Kinarhyncha No
| Loricifera | Yes

: Tardigrada No
MOLLUSCA UPrioputida | Yes
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Some examples of
metamorphosis

sty trochophors bn watral wiw. Laser trachophaes lu side view,  Waliger batary tarsion Viligar abies torsien

barnacles

Matamorphosis of acom barnacle, Balsnas amphitrite
{After Barnard and Lane)

3. Soft body reorganizing 4. Young acore Buln)\.le

2. Shedding of larval
exoskeleton tissists.

1. Autached eyprid.
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bipinnaria, asricularia
tomaria
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Direct and indirect
development in
terrestrial insects
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Who wants to be a larval biologist?
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Who wants to be “bipinnaria’gs
a larval biologist?

gastropod
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Who wants to be a larval biologist? Who wants to be a larval biologist?

« - ascidian
.~ “nauplius i
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copepod
polychaete ;




Who wants to be a larval biologist? Who wants to be a larval biologist?
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Who wants to be a larval biologist?

“tornaria”

hemichordate

Life-history evolution of marine invertebrates
the “time-fecundity model”
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T T T 1 Risks of time in
Cne Few Many “An Infinite

tradeoff: huge large small number of the plankton
egg size vs. disembodied
egg number / \ souls”

life-history O = - \5’3; ++++++ - ;‘:I
strategies \

fewer chances more chances
short time in plankton long time in plankton

Consequences for egg

e O . .
“schmoo” size evolution of:
* Food supply?
consequences of investment in * Predation risk?

different egg sizes « Offshore currents?
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“pluteus”

Heliocidaris tuberculata

“schmoo”

H. erythrogramma



