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SEXUAL REPRODUCTIVE MODES IN POLYCHAETES:

CLASSIFICATION AND DIVERSITY

W. Herbert Wilson

ABSTRACT

A two-factor classification system for types of reproductive modes within the Polychaeta

is described. The classification is based on the tyvpe of larval development and the fate of the
female gametes (free-spawned or brooded in a variety of ways). A compilation of information
from the literature allowed the classification of 306 species. The Orders Phyllodocida and
Spionida show the greatest diversity of reproductive modes. The most common reproductive
mode involves the free spawning of gametes and the development of planktotrophic larvae.
It is apparent that there has been multiple evolution of many reproductive modes during the

course of polychaete evolution. This plasticity is argued to exceed that of the Classes Gas-
tropoda, Bivalvia and Malacostraca.

6 TMnoB HepecTta —
cB0DOOHbLIN BLIMET U
pasHbie TUMNbl BbIHALLMBAHUA.

3 TMNa NUYMHOYHOrO pPasBUTUA —
nnaHkToTpocgHoe,
neuutoTpodHoe,

npsimoe.

18 TMnoB pa3BuTHA

Table 1. List of the reproductive modes of polychaetes, based on the criteria of the fate of the ova
and the type of larval development {Abbreviations for each mode are used throughout the text)

Abbreviation

Diescruplion

BR-EXT-PLK
BR-EXT-LEC
BR-EXT-DIR
BR-INT-PLK
BR-INT-LEC
BR-INT-DIR
BR-TUBE-PLK
BR-TUBE-LEC
BR-TUBE-DIR
BR-CAP-FLK

BR-CAP-LEC

BR-CAP-DIR
GEL-PLK

GEL-LEC

GEL-DIR

Free spawning with planklotrophic larvae

Free spawning with lecithotrophic larvae

Free spawning with entirely benthic development

Brooding on the outside of the body with release of planktotrophic larvae

Brooding on the outside of the body with release of lecithotrophic larvae

Brooding on the outside of the body with direct development

Brooding inside the body with release of planktotrophic larvae

Brooding inside the body with release of lecithotrophic larvae

Brooding inside the body with direct development

Brooding inside the tube with release of planktotrophic larvae

Brooding inside the tube with release of lecithotrophic larvae

Brooding inside the tube with direct development

Brooding of encapsulated embryos inside the tube with release of plankto-
trophic larvae

Brooding of encapsulated embryos inside the tube with release of lecitho-
trophic larvae

Brooding of encapsulated embryos inside the tube with direct development

Encapsulation of embryos in a gelatinous mass with release of plankiotrophic
larvae

Encapsulation of embryos in a gelatinous mass with release of lecithotrophic
larvae

Encapsulation of embryos in a gelatinous mass with direct development




BULLETIN OF MARINE SCIENCE, 48(2): 500-516, 1981
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Table 3. The distribution of reproductive modes within the Polychaeta (Number of species, orders
and families in which each mode occurs are given; data are compiled from Table 2)

Reprodiciive mods Species Crrders Families
FS-PLK 79 7 22
BR-TUBE-DIR. 39 & 11
FS-LEC 34 & 16
BR-CAP-PLK 24 i 1
BR-INT-DIR 17 2 4
GEL-LEC 16 6 9
306 B"‘D‘?B u3 BR-EXT-DIR. 15 \ 1
36 cemeucTB BR-CAP-DIR 15 2 2
GEL-DIR 13 ] 7
BR-TUBE-LEC 11 4 5
GEL-PLK 10 3 4
FS-DIR 10 4 6
BR-TUBE-PLK 7 2 2
BR-EXT-LEC 7 3 3
BR-EXT-PLK 6 2 3
BR-CAP-LEC 3 1 |
BR-INT-LEC 1 2 2
BR-INT-PLK 0 0 0

1. lMnactuyHoCTb M pasHoobpasne TUMOB pasMHOXEHWUS MOSIMXET MpPeBbILLAET TaKkoBOe racTporioj,
OBYCTBOpYAaTbIX MOSIIIOCKOB M BbICLUMX pakoobpasHbix (Malacostraca). 3ta nnacTUYHOCTD,
BEpOSATHO, Obinia OA4HMM U3 OCHOBHbIX (PAKTOPOB YCMELIHOr0 pas3BUTUS MOSIMXET B AOHHbIX
coobwecteax MupoBoro okeaHa.

2. B Hekotopbix cemenctBax (Nephtyidae wu Sabellariidae) wucnonbsyerca eguHbi@ TUN
pasMHOXEHUS.

3. B 6onbwKHCTBE CEMenCTB TUMNbl pa3MHOXeHUs pa3sHo0bpa3sHbl fAaxe B npeaenax ogHoro poaa.
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SEXUAL REPRODUCTIVE MODES IN POLYCHAETES:
CLASSIFICATION AND DIVERSITY

W. Herbert Wilson

Table 3. The distribution of reproductive modes within the Polychaeta (Number of species, orders
and families in which each mode occurs are given; data are compiled from Table 2)

Reprodiciive mods Species Crrders Families
FS-PLK 79 7 22
BR-TUBE-DIR. 39 & 11
FS-LEC 34 & 16
BR-CAP-PLK 24 i 1
BR-INT-DIR 17 2 4
GEL-LEC 16 6 9
306 B"‘D‘?B u3 BR-EXT-DIR. 15 \ 1
36 cemeucTB BR-CAP-DIR 15 2 2
GEL-DIR 13 ] 7
BR-TUBE-LEC 11 4 5
GEL-PLK 10 3 4
FS-DIR 10 4 6
BR-TUBE-PLK 7 2 2
BR-EXT-LEC 7 3 3
BR-EXT-PLK 6 2 3
BR-CAP-LEC 3 1 |
BR-INT-LEC 1 2 2
BR-INT-PLK 0 0 0

Wilson: Hanbonee pacrnpocTtpaHéHHbIA TUN pa3MHOXEeHUs1 — CBOOOAHbIN BbIMET ramMeT U
nsiaHKTOTpohHOE pasBuTHe.

CeobogHbiit BbiMeT (FS) — 123 Buaa (40%)

3abora o notomctee (BR+Gel) — 184 Buaga (60%)
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Table 3. The distribution of reproductive modes within the Polychaeta (Number of species, orders
and families in which each mode occurs are given; data are compiled from Table 2)

Reprod ective mods Species

FS8-PLK 79
BR-TUBE-DIR 39
FS-LEC 34
BR-CAP-PLK 24
BR-INT-DIR 17
GEL-LEC 16
BR-EXT-DIR 15
BR-CAP-DIR 15
GEL-DIR 13
BR-TUBE-LEC 11
GEL-PLK 10
10

7

7

6

3

1

0

Families

22
11
16

g

F5-DIR
BR-TUBE-PLK
BR-EXT-LEC
BR-EXT-FLK
BR-CAP-LEC
BR-INT-LEC
BR-INT-PLK

O bl o ol L B e e I O B o= O b= S0 0D = E'I

[ I S TR U N N A N K

Camoe BbicoKkoe pa3Hoobpa3sue TUNoB pa3aMHOXeHusi — 14 — B otpsige Spionida
(n3y4eHo 86 BuaoB)



Spiopidae

Grube, 1850
> 600 species
~ 40 genera
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Polydora ecuadoriana

Radashevsky et al., 2006



TONCTble 060/104KM 5-30 pm
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NMouyeMy y oaHUX CrIMOHUA OOLMTbI UMEIOT TOHKUEe 060/104KU, a Y ApYruX
CMUOHUA 00LUTbI UMEIOT ToJICTble 060/104KHU

Soderstrom (1920)

Oocytes with thin and smooth envelope is a
plesiomorphic character shared by Spioninae members
and many other polychaetes.

Oocytes with thick sculptured envelope is a derived
character evolved within Spionidae

“Eggs with thin envelopes occur in several other ‘sedentary’ polychaete families such
as Apistobranchidae, Capitellidae, Chaetopteridae, Cirratulidae, Orbiniidae,
Magelonidae and Paraonidae, suggesting that it is the less common thick-enveloped
eggs that are apomorphic. If so, the spionids (subfamily Spioninae) having thin-
enveloped eggs are plesiomorphic. This hypothesis has been tested and supported
as part of a phylogenetic analysis."

Blake & Arnofsky (1999: 60)



LARVAL DEVELOPMENT OF THE
POLYCHAETE FAMILIES SPIONIDAE SARS,
DISOMIDAE MESNIL, AND POECILO-
CHAETIDAE N, FAM. IN THE GULLMAR
FIORD (SWEDEN)

BY

LENNART HANNERZ

“"Development through brood protection is attended by reduction
of the thickness of the egg-membrane and elimination of the
“membrane vesicles".”

Hannerz (1956)
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Laonice branchiata
Laonice cirrata

— Aonides
— Aonides oxycephala
Prionospio pulchra

Prionospio patagonica

Prionospio clmlera
Prlonoip\o japoni

Apognonosp\o

r1oNoSpio
Priono:

Malacoceros fuliginosus
Marenzelleria viridis
Marenzelleria arctia
Marenzelleria wireni

—t

Spioninae
Spio, Microspio
Polydorini

Scolelepis

OprOHOSp\O nova

Ry?maea N
erobranchia
SDID membranacea

PTIOHOSP\O cristata

Prionospio steenstrupi

Paraprionospio A
Paraprionospio pinnata

Slreblosplo shrubsolii
Steblospio henedlcn
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io pettiboneae
Splo picta

Splo ilicornis
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Pygospio fornica
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0 A
Streblospwo gynobranchiata

¥’{nchosp\o arenlncola
hynchospio A
IRhynchospio nhatrangi
Microspio kussakini
P!

Spio quadnsetosa

Streblospio
Malacoceros
Rhynchospio

licrospio mecznikowiana
licrospio microcera

licrospio paradoxa
1

ygusplo sp.1
Pygospio sp. 2

Pygospio sp. 3

(— Spionidae sp. 1
Sglcnldae ss

Carazzwella carrascoi

Carazziella A
Carazziella citrona

Dipolydora quadrilobata
Dipolydora blakei

Dipolydora armala
Dipolydora A
Dipolydora tetrabranchia
Amphipolydora abranchlala
Amgh\p lydora vestalis

dawydoffi
prolitera

smurovi
P: diopatra
Pseudopolyd ora pauclbranch\ala

o
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'seud opolydora antennata
Pseudopolydora corniculata
Pseudopolydora achaeta
Pseudopolydora bassarginensis
Pseudopolydora kempi japonica
Pseudopolydora reticulata

Boccardia A

Boccardia chilensis

Boccardia perata

Boccardia proboscidea
Boccardia columbiana
Boccardia knoxi

Boccardia B
Boccardia androgyna

Boccardia

cardia magmovata
Boccardiella bihamata
Boccardiella ligerica
Dipolydora commensahs
Dlpo\ydora huelm:

polydora carunculata

r socialis
polydora
olydora m\abala
olydora
Dlpolydora b\denlala
Dipolydora flava
Dlpolydora barbll\a

Dipolydora cardalia

ydora salnt{(\)sephl
ipolydora concharum
olydora B
polydora alborectalis

oug

UU
5S

Polydora nuchalis

Polydora colonia
Polydora limicola
Polydora cornuta
Polydora calcarea

olydora villosa
olydora haswelli

o%dora ecuadoriana

Powydora trlgplanda
Polydora manchenkoi

ol
Pol dora brevipalpa
Pol do¥a Iansplnoga P
o\'\!’do a umanglvora
0% ora robi
olydora glycymerica
Polydora vulgaris

3aboTa 0 NoTOMCTBE BO3HMKalla He3aBUCUMO
cpean BMaoB 4-x poaoB U y obulero npeaka

nogcemMencTBa Spioninae



Malacoceros
all gonochorists,
most species free-spawners,
some species brooders

PoeHue,

BbiMeT B cnu3b, B KOTOPOU
NPOUCXoaUT ONJIOAOTBOPEHME U
HavyanbHble CTaAUUN JINYUHOUYHOIO
pa3BuTuA



Scolelepis
all gonochorists,
most species free-spawners,
some species brooders

Scolelepis cf. tridentata

o prost

Figure 8. Egg mass and larvae of Parascolelepis of. tridentata from northern California. (A) Egg mass. (B) Encapsulated trochophore. (C)
3-chaetiger hatching larva. (D) Planktotrophie 14-chactiger larva. prost, prostomium: pT — prototroch; tT — telotroch.

Blake & Arnofsky, 1999



Rhynchospio
all simultaneous hermaphrodites,
basal species free-spawner,
other species brooders on parent’s dorsum

Rhynchospio glandulosa

Rhynchospio nhatrangi

Figure 5. Rhynchospio nhatrangi sp. nov. sperm and larval morphology. (A) Spermatozoon with spiral acrosome
(ac) 35um long, nucleus (nu) 10 um, spiral middlepiece (mp) ca 200 um long, and flagellum (f) 35-60 um long;
(B) four-chaetiger larva escaped from hatchery on dorsal side of parent segments, dorsal view, showing
unpigmented ocelli (oc), small bosses (bo) with fine non-motile cilia within nuchal ciliary patches, and large
glandular cells (gc) with striated content in the pygidium; (C) same, ventral view, showing lateral (Ip) and ventral
(vp) parts of prototroch, metatroch (me), ventral ciliated pit (cp) on chaetiger 2, gastrotroch on chaetiger 3,
telotroch, and one pair of protonephridia (pn) in chaetiger 1.

Radashevsky, 2007

Radashevsky & Choi, 2021



Streblospio
all gonochqusts, Streblospio
basal species free-spawner, gynobranchiata
other species brooders

Streblospio benedicti

Foster, 1971

Fonséca-Genevois & Cazaux, 1987

Radashevsky & Selifonova, 2013



n/cem. Spioninae
Brooding in capsules

Pseudopolydora kempi japonica

Polydora carinhosa

Myohara, 1979

Radashevsky et al., 2006 Radashevsky et al., 2006



Rhynchospio

all simultaneous hermaphrodites,

basal species free-spawner,
other species brooders on parent’s dorsum

Spermatozoa slightly elongated,
nucleus+midpiece 5-10 ym long

Spermatids in >16-cell clusters—‘

Eag envelope <1 pym thick,
smooth l

—— R. arenincola
20 mm, 80 segments

R. glutaea
15 mm 72 segments

T RB !?/ICITI (IHUI nharrariol
mm, SSSegm t
clade

R. darwini
5 mm, 60 segments

Brooding

Spermatozoa filiform,
nucleus+midpiece =100 pm Iong

R. mzansi
14 mm, 70 segments

Simultaneous
hermaphroditism

Egg envelope >6 um thick, honeycombed
Spermatids in tetrads. Spermatozoa short-head, nucleus+midpiece <5 pm long

R. glandulosa

1-1 mm, 62 segments glutaea
clade

R. cf. foliosa

22 mm, 90 segments fOliOSa

. clade
R. aciliata

40 mm, 100 segments

Brooders

Broadcast
spawners
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Rhynchospio
all simultaneous hermaphrodites,

basal species free-spawner,
other species brooders on parent’s dorsum

Spermatozoa slightly elongated,
nucleus+midpiece 5-10 ym long

Spermatids in >16-cell clusters—l

Egg envelope <1 pm thick,
smooth |

Brooding

Simultaneous
hermaphroditism

Rhynchospio cf. foliosa

Radashevsky et al., 2016

Egg envelope >6 um thick, honeycombed
Spermatids in tetrads. Spermatozoa short-head, nucleus+midpiece <5 pym long

R. glandulosa
11 mm, 62 segments
—— R. arenincola glutaea
20 mm, 80 segments clade
R. glutaea Brooders
15 mm, 72 segments
) — R. nhatrangi nhatrangi
Spermatozoa filiform, L o, 99 segments clade
nucleus+midpiece >100 um long 15?}1151{%6 Zgér{gnts
R. mzansi
14 mm, 70 segments
R. cf. foliosal ,. ;. Broadcast
22 mm, 90 segments fOllOSd Spawners
o clade
R. aciliata

40 mm, 100 segments

ac —
Rhynchospio nhatrangi
Radashevsky, 2007
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Rhynchospio glandulosa fl—

Radashevsky & Yurchenko, 2023




Boccardiella hamata

E

iB

Fiédashevsky et al., 2015
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Polydorella dawydoffi

Polydorella
- miniaturization 1-2 mm long,
- living on sponge surface, o
- asexual reproduction by paratomy. Stock — | |

Polydorella prolifera

2nd Stolon

1st Stolon — /£

Secondary
stolon

Stock ——

Radashevsky, 2015

Radashevsky, 1996



Malacoceros indicus

Spio remanei
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Streblospio shrubsolii
Steblospio benedicti
Steblospio A
Streblospio gynobranchiata
Malacoceros fuliginosus
Marenzelleria viridis .
marenze”ena arctia ’:g%n’jf;r?cs’%g;{fg'"co'a
arenzelleria wirent Rhynchospio nhatrangi
Microspio kussakini
pio pettiboneae
Spio picta

Spio quadrisetosa

Spio filicornis

Spio setosa -
Microspio mecznikowiana
Microspio microcera
Microspio paradoxa

Py%Jsplo californica

0SpIO ele
y%y posp\o & o
ygospio sp. 1

Pygospio sp. 2 -

Pygospio sp. 3
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Dipolydora bidentata
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Dipolydora B
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o%dora umangivora
|

0\¥>d0ra rol
olydora glycymerica
Polydora vulgaris
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Aokl
Pseudopolydora rosebelae
Radashevsky & Migotto, 2009




Polydora glycymerica Radashevsky, 1989
Simultaneous hermaphroditism y giyey y

Male neoteny

Glycymeris
yessoensis




Malacoceros indicus

Spio remanei
Dispio uncinata
Scolelepis A
Scolelepisgoodbodyi

i Lecithotrophic larval development

Spiophanes kroeyeri
hanes wigle
Spiophanes bombyx
. L— Spiophanes uschakowi
Laonice branchiata
Laonice cirrata

] — Aonides
— Aonides oxycephala
Prionospio pulchra

Prionospio patagonica
Prionospio cirrifera
Prionospio japonica
POprIoNOSpio nova
Apognonosp\p pygmaea
rionospio heterobranchia

Prionospio membranacea

Prionospio cristata
Prionospio steenstrupi

Exolecithotrophy

Paraprionospio pinnata
Streblospio shrubsolii
Sleblos?lo benedicti
adelphophagy, oopha
Streblospio gynobranchiata y
Malacoceros fuliginosus

Marenzelleria viridis .
Marenzelleria arctia ’:g%nchospwo arenincola

hynchospio A
Marenzelleria wireni Rhgnchcsglo Phatrangi

oo, . Polydora hoplura
pio picta

Spio quadrisetosa

Spio filicornis

Spio setosa -
Microspio mecznikowiana
Microspio microcera
Microspio paradoxa

qugsplo californica

y%aspio els%ans
0Spio
y%yg%spio sp. 1 -
Pygospio sp. 2
Pygospio sp. 3

— Spionidae sp. 1
Spionidae sp. 2
Carazziella carrascoi
Carazziella A
Carazziella citrona

Dipolydora tetrabranchia

Amphipolydora abranchiata
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olydorella
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Pygospio elegans

Poecilogony

0.5 mm

Fia, 30. Pygospio clegans. A, part of egg string showing hunchbacked embryos feeding on nurse

egg particles; B, single capsule from another egg string showing the normal difference in devel-

opment. The small stage has ingested a smaller amount of nurse eggs and may have a pelagic

life before metamorphosis. Both from Vellerup Vig, 28.vi. 1944, and drawn from life with the
aid of a camera lucida.

Rasmussen, 1973



Malacoceros indicus
Dispio remanei

Dispio uncinata
Scolelepis A )

Scolelepisgoodbodyi
acoleltg)lssquamala
anes duplex
iophanes berkeleyorum
iophanes kroeyeri
hanes wigleyi
iophanes bombyx

%)
h=3
NS VNS

Laonice branchiata
Laonice cirrata

— Aonides
— Aonides oxycephala
Prionospio pulchra

Prionospio patagonica
Prionospio cirrifera
Prionospio japonica

/Apoprionospio nova

Malacoceros fuliginosus
Marenzelleria viridis

Boccardia sp.

ApoBrlonospl_o pyamaea .
rionospio heterobranchia
Prionospio membranacea
Prionospio cristata
Prionospio steenstrupi

Marenzelleria arctia ____— Rhynchospio arenincola
Marenzelleria wireni hynchospio A .
Rhynchospio nhatrangi

Paraprionospio A
Paraprionospio pinnata

Streblospio shrubsolii
Steblospio benedicti

Steblospio A R

Streblospio gynobranchiata

Microspio kussakini

pio pettiboneae
Spio picta

Spio quadrisetosa

Spio filicornis

Spl

licrospio paradoxa
licrospio sp.
Pygospio californica
ospio elegans
i Os%gpio sp. 1
Pygospio sp. 2
Pygospio sp. 3

—$ ionidae sp. 1
Sgionidae 52. 2 .
Carazziella carrascoi
Carazziella A

dora vestalis

prolifera

smurovi
diopatra
pat

A
Pseudopolydora antennata
Pseudopolydora corniculata
Pseudopolydora achaet . .
Pseudopolydora bassarginensis |
Pseudopolydora kempi japonica
Pseudopolydora reticulata

BoccardiaA
Boccardia chilensis

Boccardia perata .
Boccardia proboscidea
Boccardia columbiana
Boccardia knoxi

Boccardia B
Boccardia androgyna :

BoccardiaC

- Boccardia magniovata

Boccardiella bihamata

Boccardiella ligerica )
polydora commensalis

Dipolydora huelma

Dipolydora carunculata

Dipolydora socialis

polydora C.

polydora trilobata

polydora A .

Dipolydora bidentata

Dipolydora flava

Dipolydora barbilla )

Dipolydora cardalia

Dipolydora saln\wsephl

Dipolydora concl

Dipolydora B N

Dipolydora alborectalis

=]}

Di

Polydora nuchalis =~
Polydora colonia
Polydora limicola
Polydora cornuta
Polydora calcarea

ora
Polydora brevipalpa
Polydora latispinosa

ol¥’dora umangivora -
ol&dora robi )
olydora glycymerica
Polydora vulgaris

simultaneous

Boccardia sp.

Hermaphroditism

sequential

independently in
as a strategy to

provide reproductive couples in condition of

limited space and, consequently, small limited
size of worm colonies.



