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Mating, spawning, and death in oceanic
cephalopods: a review
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P. P. Shirshov Institute of Oceanology of the Russian Academy
of Sciences, 23 Krasikov Street, Moscow 117218, RUSSIA

A review is presented of the sexual and maturity-related characters of all
cephalopod families, from Nautilidae to Argonautidae, with a special consideration
of oceanic and deep-water families. The position of hectocotylus is discussed,
as well as the presence/absence of a long distensible penis, the presence
of special male and female characters predominantly developed during the
maturation, the place of sperm attachment, and the type of eggs and embryonic
development.

The hectocotylus is present in 58% of families and subfamilies of coleoid
cephalopods. Probably in all coleoids lacking a hectocotylus, the spermatophores
are transferred from male to female by the penis. The only family having
both hectocotylus and penis is the Architeuthidae, the giant squids. There are
6 main types of male maturity-related characters: special modification of non-
hectocotylized arm; elongation and enlargement of some arms; enlargement of
some arm suckers; tail elongation; male sexual photophores; special male co-
loration.

The female maturity-related characters are more rare than the male ones,
the most important are sexual photophores on arm ends or around the mouth.
In most cases males are smaller than females and mature earlier, but some
interesting exceptions are known to exist. There are at least 8 sites of sperm
attachment in coleoids. The mating and spermatophore transfer may be very
bizarre in some species. The eggs are usually laid either on the bottom or
in the water (in rather firm or loose egg masses), but some species are
ovoviviparous or the female brood eggs on her arms. A classification or
reproductive strategies is presented. The fate of spent animals is discussed,
with a particular attention to the arosing to the surface of moribund spent
females of many deepwater squids characterized by a gelatinous degeneration
during the maturation. Their role in the feeding of seabirds is considered.
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Oan o630p ocobeHHOCTeN CTPOEHUA BCEX CEMEWCTB FONOBOHOMMX MOJIIFOCKOB
ot Nautiidae po Argonautidae, cBsi3aHHbIX C CcO3peBaHMEM, CNapuUBaHUEM M
HepecTom. CrneuuanbHOe BHUMAaHWE YAENeHO OKeaHUYECKMM W rnyb6OKOBOAHbLIM
cemelicTeam. OBCyKAAIOTCA PACNONOXKEHUE FEeKTOKOTHNSA, NpucyTcTeme /OTCyTCTBHE
ANMHHOrO NEHMCa, HanuuMe CneumanbHbiX MPW3HAKOB, CBA3AHHbIX C CO3PEBaHUEM
Yy CaMUOB M CaMOK, MECTa MNPUKPENNEeHUs CNepMaTogopoB Yy CaMOK, XxapakTtep
ALy, M TMN 3MBpPHUOHaNLHOro pPaseuTHS.

lekTOKOTUNBL MMeeTcs y npepacTaButened 58% Bcex CEMENCTB M MNOACEMENCTB
KONeouaHbIX ronoBOHOrMX. Y BMOOB, HE MMEIOLUMX FEKTOKOTUNS, camel nepepaet
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CaMKe CnepmaTtodopbl C MOMOLWBIO MNeHUca. TONbKO Y FMraHTCKMX KanbMapos
Architeuthidae umeroTcs M reKTokOTMNb, M ANMHHBIN NeHuc. Y CamuUOB MMeeTcs
6 OCHOBHbIX TMNOB NPU3HAKOB, CBA3aHHbIX C CO3PEBAHMEM: CMNeuuanbHoe BMAO-
M3MEHEHHE HEe-TEKTOKOTMIM3UMPOBAHHOM PYKH; YAMNWMHEHME W YTOMULIEHWE [pPYr X
PYK; YyBenuydeHwe HeKOTOpPbIX NPpHCOCOK Ha pyl(ax; yAnMHeH1e XBOCTa, pPasBuTHe
ocobbix nonoebix oOTOOPOB; crneuuansHas camuoeas okpacka. CneumansHbie
CBA33@HHbIE C CO3PEBAHWEM MPHM3HAKW CAMOK HEMHOrOYUCNEHHbI, Heobxopgumo
ynomsHyTe O “>keHckux” coTtocopax Ha KOHUAX PYK MNM BOKPYr pTa Y HEKOTOPbIX
Bupoe. Y 6onblKMHCTBA BMAOB Camubl MeNnb4e CaMOK M CO3pPeBaloT paHblue,
HO WMEeHrTCH l'IpHMe‘-IaTeanble HMCKNHOYeHWA. anBeﬂ,eHbl KpaTKkie cBefeHMn 06
YyXaMBaHMM M cnapuBaHuu. M3secTHo He meHee 8 MecT npuKpenneHus cnep-
MaTodOpOB Ha Tene CamoK. Y HEeKOTOpbiX BMAOB CMapMBaHWe W MNepeHoc crep-
MaTOOPOB OCYLLECTBASETCH O4YeHb HeobbiuHbIMM criocobamu. ShMua nubo ot-'
KNapblBAKOTCA Ha AHO, nMbBO BbIMETbIBAKOTCA B TOMWLy BOAbl (B MPOYHBIX MMM
pblxnblx M NerKo pacnagarowmMxcs ﬂﬁu,esblx Maccax), HO HEeKOTOpble BHAObI MM-
BOPOASLUM, MMM CAMKH BbIHALUMBAIOT SMLA Ha pykax. [laHa knaccudpukaums TMnos
penpopykTueHon cTpaterun. OBcyxpaercs cyabba ronoBoOHOrMX MONMIOCKOB nocne
HepecTa, B YacTHOCTM, BCMMbITHE K MOBEPXHOCTH YMMPAIOLIMX BbIBOWHHBIX CaMOK
MHOrUX rny6oKOBOAHbIX KanbmMapoB, MCMbITLIBAIOLMX MPH CO3PEBaHUM CTyAeHUCTOe
nepepoxpgenue. lNMogyepkuBaeTcs Mx 3Ha4YeHMe B MUTAHWMK HEHBIPAIOLLMX MOPCKMX

nTuu,.

Mating and spawning are among the most
important processes in the life history of ani-
mals. They are rather well known in coastal
and neritic cephalopods, Sepiidae, Sepiolidae,
Loliginidae and Octopodidae (Octopodinae),
which can be studied both in aquaria and
in the sea with scuba [reviews: Arnold, 1984;
Boletzky, 1974, 1975a; Boletzky, Hanlon,
1983; Fioroni, 1978; Hanlon et al., 1983;
Mangold, 1987, 1989; Okutani, 1990; etc.].
Among the non-coastal cephalopods, these
processes were observed only in Nautilus [Ar-
nold, 1987; Ward, 1983, 1987], lllex [Boletzky
et al, 1973; O’Dor, 1983] and Todarodes
pacificus [Hamabe, 1962] in aquaria. The in-
formation about mating and spawning of the
majority of deep-water and oceanic cephalopod
species is very scanty and obtained mostly
by the investigation of specimens caught with
trawls or extracted from the stomachs of sperm
whales. Researchers attempting to collect data
on these most important processes shall behave
as detectives who gather information drop by
drop and make conclusions based on cir-
cumstantial evidences. This way may lead to
results, which in the future may prove to
be wrong as, for example, Louis Dollo’s [1912]
discource about benthonization and nektoni-
zation in modern -and ancient cephalopods.
Or the whole way of reasoning may be wrong,
as, for example, the attempt to understand
the ammonoid ecology on the basis of eco-
logical study of modern Nautilus [Jacobs, Lan-
dman, 1993]. But today I do not see any
other way to bring nearer to obscure truth
than to collect dispersed, fragmentary, anec-
dotal, and in some cases unproven observa-
tions, and to try to reconstruct the whole
picture.

On this way we will discuss the following

structures: (1) hectocotylus and terminal part
of male reproductive apparatus destined for
the transfer of spermatophores from male to
female; (2) other male structures destined for
luring females and preparing to transfer sper-
matophores; (3) female characters serving for
the same purpose; (4) sites of attachment of
spermatophores on female body, traces of sper-
matangia, etc.; (5) information about egg mas-
ses or at least habitats where mating and
spawning may supposedly occur (Table 1).
The sexual differences in relative dimensions
of arms, tentacles, head, mantle, fin, etc.,
will not be discussed.

Because all three specific divisions of Cep-
halopoda — cuttlefishes, squids, and octopuses
— contain both coastal/neritic and oceanic
species, it is reasonable to describe the material
systematically, without dividing families and
subfamilies into neritic and oceanic ones. But
of course the better known shallow-water fa-
milies would be described in less detail. The
classification is used as adopted in Nesis
[1987], with minor new additions and cor-
rections. Many details of structure and biology
mentioned below are described in Nesis [1985,
1987] and will not be accompanied by special
references.

SEXUAL CHARACTERS
OF CEPHALOPODS

Class Cephalopoda
Subclass Nautiloidea
Order Nautilida
Family Nautilidae

Nautilus has no hectocotylus. Males have
a voluminous erectable copulative organ (spa-



