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Key points

	• As of 2024, there are 861 extant species of cephalo-
pods on the planet. 

	• Most data regarding cephalopod populations and 
abundance come from fisheries. 

	• Squids represent most cephalopod landings.  

	• The region with the highest species richness is the 
South Pacific Ocean, with 27% of extant cephalopod 
species.
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1.	 Introduction 

The present subchapter is an update to “Status of pelag-
ic invertebrates: cephalopods”, an addendum to volume 
1 of the second World Ocean Assessment. As a result, 
we concentrate on the variations in knowledge about 
cephalopods, as well as their estimated abundance, dis-
tribution and functional role in the period 2018 to 2024, 
which straddle the period between the publication of the 
second and third World Ocean Assessments. However, 
additional information is included here because the ad-
dendum was brief and somewhat idiosyncratic.

Cephalopods are generally free-swimming holopelagic 
or demersal marine invertebrates with complex nervous 
systems and behaviour. They range in size from small 
(total length <1 cm) to huge (>14.5 m) and in distribution 
and abundance from solitary individuals to very large 
schools. Most have short lives and fast growth, and spe-
cies are found from the intertidal zones (and estuaries in 

exceptional cases) to the hadal depths, including the wa-
ter column and benthic environments. In addition to being 
the targets of fisheries, some species can be important 
predators and prey within ecosystems. Some are model 
organisms for biomedical and behavioural research. 

Other chapters within this assessment and that are 
relevant to cephalopods include those on fishing, pol-
lution, climate change, marine mammals and other 
large predators (e.g. tunas and billfishes), and prey (e.g. 
plankton and marine benthic invertebrates), as well as 
chapters on the various marine ecosystems in which 
cephalopods live. For example, the importance of food 
web connections was highlighted recently in a publica-
tion (Pérez-Puig and others, 2024) showing that sperm 
whales abandoned a traditional hunting area in the Gulf 
of California, probably because of the reduced abun-
dance of Humboldt squid there.

2.	 Environmental change since the second World Ocean Assessment

Despite a lack of data on most cephalopod species, it 
is considered that multiple human activities threaten 
their populations, including overharvesting through 
both legal and illegal, unreported and unregulated (IUU) 
fishing, either as targets or as by-catch, and physical 
disturbance of habitat (Barrett and others, 2022). Cli-
matic and environmental shifts also affect habitats, 
including spawning grounds, and cause direct physio-
logical effects, for example, on Sepia officinalis (Rosa 
and others 2013) and Octopus rubescens (Onthank and 
others, 2020). Notably, even when not catching cepha-
lopods, trawl and dredge fisheries can destroy the eggs 
of bottom spawners, including myopsids, sepiids and 
most octopods (Food and Agriculture Organization of 
the United Nations (FAO), 2008).

Changes in overall status
Table 1 summarizes current knowledge of cephalopod 
diversity on the basis of the World Register of Marine 
Species (WoRMS, 2024). A total of 861 species are cur-
rently recognized, categorized across nine orders in two 
subclasses. Of these, 33 (3.8%) were described in the 
period between 2017 and 2024 (averaging >4 n. spp., or 
about 0.5% of the total, per year) (see table 1). 

As of October 2024, the International Union for Con-
servation of Nature (IUCN) (IUCN, 2024) Red List of  
Threatened Species assessed 754 cephalopod species,  
and the cephalopod listing numbers are essentially un-
changed from the second World Ocean Assessment. The 
five cirrate octopod species noted previously as “critical-
ly endangered”, “endangered” or “vulnerable” are threat-
ened as by-catch in deep bottom-trawl fisheries. One 
cuttlefish (Ascarosepion apama), one octopod (Octopus 
kaharoa) and one nautilid (Nautilus belauensis) are now 
“near threatened”. In total, 324 species are of “least con-
cern”, but most species (422) are “data deficient”. The 
latter includes some commercial species, probably due 
to inadequacies in data collection (Keller and others, 
2015). Because cephalopods exhibit different life his
tories (Ibáñez and others 2021) and the life cycle of most 
species is unknown, their distribution, diversity patterns 
and abundance are uncertain.

At the sixteenth meeting of the Conference of Parties to 
the Convention on International Trade in Endangered Spe-
cies of Wild Fauna and Flora (CITES), the family Nautilidae 
was listed in appendix II of the Convention. The primary 
problem facing nautilids is overfishing. No other cephalo-
pods have been included yet in Convention listings.
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Table 1 
Cephalopod diversity as at 14 October 2024

Family Genus
Total 

species
New species 

described since 2017

Class Cephalopoda 47 182 861 33
Subclass Nautiloidea 1 2 7 3

Order Nautilida 1 2 7 3
Subclass Coleoidea 46 180 754 30

Superorder Decapodiformes 30 119 444 15
Order Bathyteuthida 2 2 9 3
Order Idiosepida 1 3 8 1
Order Myopsida 2 11 39 0
Order Oegopsida 21 65 177 1
Order Sepiidaa 3 37 210 10
Order Spirulida 1 1 1 0

Superorder Octopodiformes 16 61 312 15
Order Vampyromorphab 1 1 2 1
Order Octopoda 15 60 310 14

Sources: MolluscaBase (available at www.molluscabase.org on 2026-01-08. doi:10.14284/448); and WoRMS (available at  
www.marinespecies.org at VLIZ. Accessed 2026-01-08. doi:10.14284/170).
a Includes sepiolids and their relatives, considered by many cephalopod systematists/taxonomists to comprise a separate order.
b �Includes a second species of Vampyroteuthis, a taxonomy which has not yet been accepted as valid by many cephalopod 

systematists/taxonomists.

Most information about cephalopod populations and 
their abundance comes from fisheries, either through 
fishery-related surveys (for which quantitative data are 
more rigorous) or, more commonly, landings (see fig-
ure I.A). Cephalopod landings are strongly dominated by 
the oegopsid squid family Ommastrephidae (figure I.B; 
Arkhipkin and others, 2015). However, landing data for 
cephalopods in general frequently combine various spe-
cies into one common name (see Arkhipkin and others, 
2015; Sauer and others, 2021). Confident determination 
of diversity patterns and the causes of their changes 
(e.g. for poleward shifts in distribution, as in Dosidicus 
gigas, see Ramos and others, 2017) requires large-scale 
comparability of abundance data rather than data on 
presence or absence or on fisheries landings, the latter 
being the current state of knowledge about most spe-
cies. Accordingly, assessing populations for conserva-
tion or fisheries management proves challenging without 
precise data collection. For many species, efforts to plan 
for stock sustainability are further complicated by the 
absence of joint management plans for transboundary 
populations, a gap that may have hindered progress to-
wards the achievement of target 14.4 of the Sustainable 
Development Goals, originally set for 2020. Moreover, the 

global patterns of species richness in coastal cephalo-
pods are now known from the few independent ecolog-
ical studies that have targeted cephalopods (see Rosa 
and others, 2019). The most diverse region is the South 
Pacific Ocean, with 207 species (table 2).

Table 2 
Coastal cephalopod species richness, by region

Region
Species 
richness

Arctic Ocean 10
North Atlantic Ocean, Baltic Sea, Black 
Sea, Mediterranean Sea and North Sea

55

South Atlantic Ocean and wider Caribbean 81
Indian Ocean, Arabian Sea, Bay of Bengal, 
Red Sea, Gulf of Aden and Persian Gulf

84

North Pacific Ocean 125
South Pacific Ocean 207
Southern Ocean 15

Source: Prepared by the writing team. 

Decapod crustaceans and cephalopods are the first in-
vertebrates for which ethical treatment in handling and 
experimentation is being addressed (Fiorito and others, 

https://www.molluscabase.org
https://www.marinespecies.org
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2015). They have had protection in regard to research 
for ethical reasons in Canada and Australia and broader 
protection in the European Union (pursuant to Directive 
2010/63/EU) since 2013 (Fiorito and others, 2015) and 
the United Kingdom of Great Britain and Northern Ireland 
since 2022. Protection for research in the United States 
of America, specifically the banning of octopod farming, 
is being considered by the National Institutes of Health 
under its Institutional Animal Care and Use Committee 
mandate and has been implemented in two states in the 
United States. Few cephalopods are protected in the 
wild, but in the United States, the Washington Depart-
ment of Fish and Wildlife has designated eight dive sites 
in the Seattle region as Octopus Protection Areas.

Issues have been raised concerning the field of cephalo-
pod aquaculture. Difficulties concerning artificial ceph-
alopod diets, the potential for environmental pollution 
and public concern regarding the crowding of solitary 
octopods, fuelled by popular media, provide arguments 
against octopus farming (Jacquet and others, 2024; 
Mather, 2022). However, cephalopod aquaculture is still 
experimental globally, which presents the perfect op-
portunity to establish rigorous ethical standards for the 
practice, both for commercial and restorative purposes 
(Gleadall and others, 2025).

Figure I.A 
Landing totals globally and within major ocean basins

Source: FAO.

Figure I.B 
Most heavily fished families, totals

Source: FAO.

3.	 Region-specific changes 

Arctic Ocean

Recent studies of the Arctic (Golikov and others, 2013), 
compared with earlier work by the Soviet Union, have 
shown distinct shifts in cephalopod distributions that are 
consistent with the concept of the “Atlantification” of the 
Arctic, which refers to climatic changes leading to boreal 
cephalopods spreading into the polar basin by means of 
its main connection with the North Atlantic. Teuthowenia 
megalops and Todaropsis eblanae have been found in 
the Arctic for the first time, 1,000 to 2,500 km from their 
historical ranges. These shifts are also related to the 
fluctuation of Todarodes populations in the main part of 
their North Atlantic range. Meanwhile, the Arctic species 
Gonatus fabricii has expanded its range to areas where 
warming is particularly noticeable. This may affect 
species interactions in vulnerable Arctic ecosystems. 
This pattern of shifting distributions of Arctic and North 

Atlantic cephalopods in response to climate change has 
continued and been further demonstrated with addition-
al long-term data analysed by Golikov and others (2024). 

North Atlantic Ocean, Baltic Sea, Black Sea, 
Mediterranean Sea and North Sea

Cephalopod landings are largely composed of octopods 
and cuttlefishes (Pierce and others, 2010), and come 
mainly from bottom-trawl fisheries and traditional small-
scale fisheries, either targeted or as by-catch, particularly 
in the Mediterranean Sea and along the Iberian Peninsula 
(Sauer and others, 2021). Management of cephalopod 
stocks in European waters remains limited. Each coun-
try implements precautionary measures concerning the 
number of fishing traps and region-specific closed sea-
sons in small-scale fisheries targeting Octopus vulgaris. 
Total cephalopod landings from the North-East Atlantic 
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have been relatively stable since 1992, but those of cut-
tlefishes showed high abundance in 2004 and declined in 
the following years (International Council for the Explora-
tion of the Sea, Working Group on Cephalopod Fisheries 
and Life History (ICES-WGCEPH), 2023).

The abundance of Octopus vulgaris in north-west Africa, 
particularly off the coast of Morocco, has declined due to 
fisheries pressure and environmental impacts (FAO, 2020). 
A catch of 89,000 tons was reported for this region in 2019, 
accounting for 32% of total demersal catches (FAO, 2020). 
Octopus holds substantial economic value, particularly in 
Mauritania, where it is the top fishery resource by value, 
which underscores the dependence of local economies 
on this species. The rising global demand for octopus has 
caused the number of exporting countries to increase, 
and Japan, Spain and Italy are the primary importers of 
octopus from north-west Africa (Sauer and others, 2021). 
In Morocco, O. vulgaris is harvested by three main types 
of fishing fleets: industrial freezer trawlers, artisanal 
wooden boats employing pots and hand jigs, and coastal 
ice trawlers utilizing various trawl types. While Morocco 
has implemented management and conservation meas-
ures – such as catch limitations, individual quotas, zoning 
and restrictions on immature subadult captures – these 
efforts must contend with the cumulative effects of 
overfishing and environmental changes driven by climate 
factors. Therefore, while current regulations are aimed 
at promoting sustainable fisheries, ongoing monitoring 
and adaptive management strategies are essential for 
mitigating the above-mentioned risks.

Regarding taxonomic aspects, with the recent resurrec-
tion of Ommastrephes caroli (Fernández-Álvarez and 
others, 2020), new studies have been conducted con-
cerning their biology (see Agus and others, 2021; Petrić 
and others, 2024). This knowledge provides essential 
information on the species and can be incorporated into 
future macroevolutionary studies of cephalopods.

South Atlantic Ocean and wider Caribbean

This region hosts 81 coastal cephalopod species (Rosa 
and others, 2019). Avendaño and others (2020) debunked 
the presence of O. vulgaris on the western coast and con-
firmed the distribution of Octopus americanus instead. 
Similarly, the squid species Ommastrephes cylindraceus 
was resurrected by Fernández-Álvarez and others (2020), 
which will contribute to better delimiting its specific dis-
tribution range and concomitantly highlight the relevant 
implications for conservation and resource management. 
Another taxon with fishery management implications is 

Thysanoteuthis rhombus, previously considered to be 
the single species of the family Thysanoteuthidae, which 
has a global distribution range in tropical and subtropi-
cal waters that is now restricted to the North and South 
Atlantic Ocean and the Mediterranean Sea (Deville and 
others, 2024).

Indian Ocean, Arabian Sea, Bay of Bengal, 
Red Sea, Gulf of Aden and Persian Gulf
Fisheries for cephalopods are expanding around the 
western Indian Ocean (figure I.A), particularly for octo-
pods. Management measures in some countries have 
increased annual landings. Fluctuations in catch may be 
an indication of climate-change impacts, natural inter- or 
intra-annual variability, changes in abundance of stocks 
or changes in availability due to other environmental driv-
ers or ecosystem shifts. 

The Indian Ocean sea regions, including the Arabian Sea, 
the Bay of Bengal and the southern Indian Ocean, provide 
a rich and diverse habitat for cephalopods (Aravindak-
shan and Sakthivel, 1973; Sajikumar and others, 2020). 
A total of 20 species of commercially important cepha-
lopods have been identified from the Indian coast, which 
includes eight species of squids (orders Myopsida and 
Oegopsida), six species of cuttlefishes (order Sepiida) 
and six species of octopus (order Octopoda) (Mohamed 
and Venkatesan, 2017). The dominant species occurring 
in commercial catches are Uroteuthis (Photololigo) 
duvaucelii, Acanthosepion pharaonis, Acanthosepion 
aculeata and Amphioctopus neglectus (Mohamed and 
Venkatesan, 2017), with an annual landing of 212,517 
tons (Fishery Resources Assessment, Economics and 
Extension Division, Central Marine Fisheries Research 
Institute (FRAEED, CMFRI), 2024). 

Cephalopod conservation measures in the mechanized 
fisheries sector are mainly related to fisheries regulations. 
The Central Marine Fisheries Research Institute of the 
Indian Council of Agricultural Research has recommend-
ed minimum legal size and corresponding body weight 
for Uroteuthis duvaucelii (dorsal mantle length = 80 mm 
and 25 g body weight), Acanthosepion pharaonis (dorsal 
mantle length  =  115 mm and 150 g body weight) and 
A.  neglectus (dorsal mantle length  =  45  mm and 15  g 
body weight) (Mohamed and others, 2014) that are legis-
lated and enforced in Kerala, Karnataka and Maharashtra 
along the south-west coast of India. Cephalopods are 
targeted mainly by trawlers. The closure of fisheries to all 
mechanized fishing vessels is applied for 61 days, from 
1 June to 31 July, on the west coast (Arabian Sea) and 
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from 15 April to 14 June on the east coast (Bay of Bengal) 
as a means of reducing fishing effort and to aid the con-
servation of fishery resources, including cephalopods. 

The Ommastrephidae squid Sthenoteuthis oualanien-
sis occurs in the oceanic waters of all Indian Ocean 
regions, with high biomass observed in the Arabian Sea 
(Mohamed and others, 2018). The neon flying squid, 
Ommastrephes cylindraceus, has been studied 
in the southern Indian Ocean (40°11 S to 47°30  S) 
(Fernández-Álvarez and others, 2020). The diamondback 
squid, Thysanoteuthis rhombus, is also distributed along 
the seas around India except the southern Indian Ocean 
(Sajikumar and others, 2020; Deville and others, 2024). 
Other non-commercial oceanic squids from the region, 
such as Bathyteuthis bacidifera, Histioteuthis miranda, 
Abralia andamanica and Nototodarus hawaiiensis, have 
been studied (Sajikumar and others, 2017, 2018, 2022 
and 2023).

North Pacific Ocean
The squid species Todarodes pacificus is among the 
most abundant cephalopod species in the North-West 
Pacific Ocean. In recent years, the stock size of T. pacifi-
cus in the North-West Pacific Ocean and its marginal seas 
has declined, and catches by Japan and the Republic of 
Korea have declined sharply since 2016 (Okamoto and 
others, 2023). The stock size of T. pacificus is projected 
to increase due to climate change (Ji and others, 2020). 
However, despite the rapid rise in water temperatures in 
the North-West Pacific in recent years, squid stocks have 
declined. In a marginal sea in the North-West Pacific 
Ocean, which is one of the main distribution areas, IUU 
fishing has complicated accurate catch determinations 
since the 2000s (Park and others, 2020). Determining 

whether the recent drop in stocks of T. pacificus is at-
tributed to fisheries impact or shifts in oceanographic 
conditions is challenging.

Regarding octopods, in the North-East Pacific Ocean, 
the species richness of coastal benthic octopuses is 
higher in the warm temperate region (around 12 species, 
mainly of Octopus and Paroctopus) compared with the 
cold temperate region (around seven species) (González-
Gómez and others, 2024).

South Pacific Ocean
All nautilus (Nautilus and Allonautilus) species inhabit 
fore-reef slopes across the South Pacific and Indo-
Pacific regions to depths of 800 m. Decades of unreg-
ulated fishing supporting a worldwide nautilus shell 
trade (De Angelis, 2012) led to fishery decline (Dunstan 
and others, 2010) and significantly lower population 
abundances (Barord and others, 2014). Although the in-
clusion of nautiluses in appendix II of CITES effectively 
reduced international trade in them, it is not clear how 
this regulation will improve the localized management of 
ongoing fisheries. While population decline and poten-
tial local extinction (Barord and others, 2022) are most 
closely tied to fishing, little information is available on 
how larger anthropogenic factors may impact nautilus-
es and their habitat.

Southern Ocean
The Southern Ocean exhibits high levels of cephalo-
pod endemism (Rosa and others, 2019; Cherel, 2020). 
Fifty-two cephalopod species are recognized for the 
Southern Ocean, 15 of which are coastal species (Xavier 
and others, 2018; Rosa and others, 2019). Of the squid 
species, 21 are endemic (Cherel, 2020). 

4.	 Key remaining knowledge and capacity gaps

Little is known about the life history/life cycle, abun-
dance and ecology of most species, other than those 
fished commercially or used for biomedical research. 
This problem is even worse for species in deep-sea and 
polar regions. Future development of deep-sea mining 
raises many questions, currently unanswerable, about 
the impacts of these operations at the individual, pop-
ulation and species levels. However, sustainable meas-
urements are being planned for this economic activity 
(see subsect. 5A, chap. 7). 

Comprehensive genetic studies of most species are 
needed to identify sub-species and genetically distinct 
population structures and connectivity, both for proper 
management of exploited species and for a better under-
standing of cephalopod roles in their ecosystems, as well 
as resilience from potential anthropogenic impacts.

Human impacts on cephalopod populations, such as 
contaminant loads or the effects of harvesting prey or 
predators, are poorly understood and may counteract 
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projected increases in cephalopod abundances 
(Doubleday and others, 2016). The global proliferation 
proposed by Doubleday and others is based on just a 
few species. Recent changes in climatic and oceano-
graphic conditions and their likely effects on cephalopod 
populations (e.g. the effects of increasing acidification 
on statolith malformation, cuttlebone growth and nau-
tilus shell growth, or of shifts in depth and geographic 

latitudinal distribution towards warming waters) may 
also affect future increases. As with many fields of ma-
rine science, discipline-specific capacity (e.g. taxonomic 
and fisheries management capacity) and research tools 
vary regionally. Regional differences in understanding 
cephalopods mirror more significant issues, such as 
the impacts of climate change. Deliberate educational 
programmes can alleviate such problems.
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