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Introduction 
Some species of polychaetes are among the 
most heavily harvested marine invertebrates 
(Cabral et al., 2019), being most often collected 
in sediment ranging from muddy to coarse 
sand in intertidal coastal areas and estuaries. 
Notably, they have a substantial economic value 
as live fishing baits and food supplements in 
aquaculture (Pombo et al., 2018; Cabral et al., 
2019; Simon et al., 2021; Hutchings et al., 2024). 
Globally, species of Arenicolidae, Glyceridae, 
Lumbrineridae, Nereididae, Nepthyidae, 
Onuphidae, and Eunicidae are among the most 
widely exploited as fish baits (Cole et al., 2018; 
Pombo et al., 2018; Cabral et al., 2019; Simon 
et al., 2021). Hence, it has led to some attempts 
to develop polychaetes cultures in Europe, 
Asia, and Australia, with high demand for 
fishing baits and aquaculture food supplements 
(Pombo et al., 2018). For example, the nereidids 
Alitta virens (M. Sars, 1835) and Perinereis 
brevicirrata (Treadwell, 1920), and the onuphid 
Diopatra aciculata (Knox & Cameron, 1971) 
are farmed for local use and export (Watson et 

al., 2017; Cole et al., 2018; Pombo et al., 2018). 
Apart from their large and firm body, which 
indicates that fishing hooks are retained (Martin 
et al., 2020), these species also have nutritional 
components. This includes Polyunsaturated 
Fatty Acids (PUFA) or omega-3, which play a 
key role in gonad maturation, diet improvement, 
and larval survival in cultured fish, shrimps, and 
other crustaceans (Pombo et al., 2018; Martin et 
al., 2020; Estante-Superio et al., 2023).

Within Eunicidae, several species of 
Marphysa (Quatrefages, 1865) are commonly 
harvested for sale as fishing bait for recreational 
fishing (Lavesque et al., 2017; Liu et al., 2018; 
Wang et al., 2018; Martin et al., 2020; Hutchings 
et al., 2024). The species of Marphysa, also 
known as bloodworms, occur worldwide in 
a wide range of habitats, ranging from soft 
sediments to rocky grounds, and from intertidal 
to deep water. It is also predominantly found 
in estuarine or sheltered habitats (Zanol et al., 
2016; Martin et al., 2020; Lavesque et al., 
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2022). The type species Marphysa sanguinea 
was described as Nereis sanguinea by Montagu 
(1813) based on a specimen collected from the 
rocky coasts of Devonshire, England (Hutchings 
& Karageorgopoulos, 2003). At present, 
Marphysa consists of 89 species, the second 
most speciose genus in Eunicidae, after Eunice 
Cuvier, 1817 (Read & Fauchald, 2024).

Marphysa is characterised by having a 
single or bilobed prostomium, five prostomial 
appendages without articulations, maxillary 
apparatus with four pairs of maxillae and one 
unpaired on the left side, peristomium without 
peristomial cirri, and the presence of branchiae 
on some chaetigers (Molina-Acevedo & Carrera-
Parra, 2017; Molina-Acevedo & Idris, 2020, 
Lavesque et al., 2022). The genus includes five 
species groups based on the presence or absence 
of different types of subacicular compound 
chaetae: Group A (mossambica), without 
compound chaetae; Group B (sanguinea), with 
only compound spinigers; Group C (aenea), 
with only compound falcigers; Group D (belli), 
with both compound spinigers and falcigers; 
and Group E (gravelyi), with only compound 
spinigers and limbate subacicular chaetae 
present in the anterior and posterior chaetigers 
(Fauchald, 1970; Glasby & Hutchings, 2010; 
Molina-Acevedo & Idris, 2021).

Some species of Marphysa are key 
bioindicators widely used in environmental 
monitoring (Mdaini et al., 2022). Other species 
are also used as a food supplement to improve 
the hatchery performance of the Indian white 
shrimp, Penaeus indicus Milne Edwards, 1837, 
due to their high content of protein, PUFA, 
and other hormonally active compounds. 
Meanwhile, those extracted from M. moribidii 
Idris, Arshad & Hutchings, 2014 seem to be 
useful for wound healing and bio-catalyst of 
gold and silver nanoparticles (Ee Pei et al., 
2020; Rapi et al., 2020; Rosman et al., 2020; 
Ibrahim et al., 2022).

There may be many more species of 
Marphysa of economic interest. However, they 
are still unknown due to the lack of information 
and taxonomic identifications. In this review, 

we examine the species of Marphysa known to 
date as having commercial applications while 
highlighting other species that potentially could 
be used.

Methodology
This study follows a systematic search process 
based on the Preferred Reporting Items for 
Systematic Reviews and Meta-Analysis 
(PRISMA) guideline (Moher et al., 2010). 
In particular, this review aims to identify 
commercially known species of Marphysa and 
list other large-sized Marphysa species that 
should also be investigated.

Data Collection
From January 2021 to June 2024, various 
search engines are utilised (Google Scholar, 
World Register of Marine Species (WoRMS), 
Scopus, Web of Science, Science Direct, and 
Biodiversity Heritage Library) to obtain the 
existing information on currently valid species 
of Marphysa. Furthermore, these reference 
terms are also used: Marphysa, fish bait, 
marine annelids, marine worms, polychaete 
aquaculture, bloodworms, and authors’ names 
to obtain details on their habitat, body size, 
and potential commercial application from the 
original descriptions and current published 
papers (unknown data indicated with a question 
mark). 

Accordingly, this search identified 2,753 
records. After removing duplicates with similar 
titles, a total of 2,432 unique publications 
from the various sources mentioned above 
were included for screening. Note that records 
without full text were excluded (n = 1,560). In 
addition, articles related to the species’ original 
description, their habitat, and global distribution, 
as well as their commercial exploitation and other 
potential uses are considered to be utilised for 
this work. Hence, articles with irrelevant topics 
or abstracts were removed from the remaining 
records. Ultimately, 93 reports and studies were 
included in this review. The overview of the 
data collection process is summarised in the 
PRISMA chart in Figure 1. 
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We have sorted the existing information 
in the literature on the species of Marphysa 
to build a list of large-sized species to analyse 
their potential commercial use. The list of 
currently accepted and verified species was 
downloaded from the World Polychaete 
Database (www.marinespecies.org/polychaeta) 
(Read & Fauchald, 2024) as an offshoot of the 
WoRMS to build a database from January 2021 
to June 2024. This includes the current status, 
correct spelling, records, and authorities (Read 
& Fauchald, 2024). Additionally, all species 
were sorted according to five morphological 
groups mentioned in the introduction following 
Fauchald (1970) and Glasby and Hutchings 
(2010), with the chaetal types extracted from the 
original descriptions.

The characteristics determining the species 
with potential commercial interest (e.g., body 
size, habitat accessibility) following Pombo et 
al. (2018). Total Length (TL), length to chaetiger 

10 (L10), and width (at the widest chaetiger or 
chaetiger 10 (W10) with or without parapodia 
in millimetres were compared with the smallest 
size of a known species of Marphysa harvested 
for commercial use. Overall, intertidal species 
were considered easy to harvest while subtidal 
species were regarded as unsuitable. Meanwhile, 
species lacking body size and habitat data in 
their original description were not included until 
additional information became available.

Results
We identified 89 accepted species of Marphysa, 
with the sanguinea group emerging as the 
dominant subgroup, comprising 50 species. 
Correspondingly, 24 of the 89 (27%) currently 
accepted species of Marphysa exhibit large body 
sizes and inhabit intertidal zones (highlighted in 
bold in Table 1). Among these, only 14 species 
are currently exploited (Table 2), with sizes 

Figure 1: Data collection process of accepted Marphysa species in the literature using the PRISMA technique 
(modified from Moher et al., 2010)
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Figure 2: Regional distribution of the species of Marphysa

ranging from > 120 mm to 440 mm (TL), 8.7 mm 
to 20.4 mm (L10), and 5 mm to 11 mm (W10). 
Based on the global distribution of Marphysa 
species (Figure 2), the remaining 10 large-sized 
intertidal species are slightly more prevalent in 
developed countries (54%) than in developing 
countries (46%). Additionally, the sanguinea 

group has the highest distribution of large-sized 
species with known commercial use, followed 
by the mossambica group. Simultaneously, 
the aenea, belli, and gravelyi groups have the 
same number of commercially known species 
(Figure 3). 

Figure 3: Distribution of large-sized species of Marphysa with known and potential commercial use 
according to species groups
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Discussion
A species of Marphysa (incorrectly identified 
as M. sanguinea) from Portugal has been 
reported as the most commercially valuable 
species of polychaete. Particularly, it is sold in 
the global fisheries market with a retail price 
extending 60USD per kg (Watson et al., 2017) 
while the annual harvest of M. mossambica in 
Kenya represented 352USD (Kihia et al., 2016). 
These two numbers are indicative of the high 
market value of some species of Marphysa as 
well as the existence of an increasing demand 
for commercial purposes. However, this study 
reveals the existence of many more potential 
species of commercial interest.

Within developed countries such as the 
UK, USA, Netherlands, Portugal, France, and 
Australia, there are only a few records of species 
of Marphysa being utilised as fishing bait. For 
example, M. mullawa (Moreton Bay, Australia) 
and M. victori (Arcachon Bay, France), with 
approximately 1.3 tonnes to 2.5 tonnes (wet 
weight) or 400,000 individuals of the latter 
being harvested annually and shipped alive to 
the French Mediterranean recreational fishing 
community (Hutchings & Karageorgopoulos, 
2003; Lavesque et al., 2017; Hutchings et al., 
2024). 

Furthermore, polychaetes harvested in the 
wild for local use and exported from developed 
countries are limited to a few species such as A. 
virens and Glycera dibranchiata Ehlers, 1868, 
which are also occasionally mass-cultured 
commercially. According to Saito et al. (2014) 
and Font et al. (2018), detailed information on 
their life cycle and growth rates makes these 
polychaetes suitable for farming. Thus, having 
information on the reproductive strategy and 
optimal living conditions of these and other 
commercially exploited species may facilitate 
culturing and managing them for continuous 
production (Saito et al., 2014; Cole et al., 2018; 
Font et al., 2018; Simon et al., 2021; Broquard 
et al., 2022; Hutchings et al., 2024). 

The high percentage of large-sized species 
of Marphysa with unknown applications 
in developed countries suggests an overall 

lack of applied research. In contrast, the 
occurrence of species such as M. californica 
and M. hongkongensa in intertidal areas could 
benefit local baitworm fisheries if they are 
commercially exploited. Furthermore, the 
ability of some species of Marphysa to act as 
bioremediations in aquaculture systems by 
enhancing and maintaining optimal culture 
conditions (Mandario et al., 2019) should be 
further investigated. This is attributable to the 
fact that this may reduce production costs and 
increase aquaculture yields.

Marphysa species harvested in developing 
countries are used mainly locally, being a 
fundamental income source (Cole et al., 2018). 
Although usually not the primary source, it is 
sufficient to supplement household expenditure, 
as it occurs with M. mossambica, the most 
harvested species in Kenya (Simon et al., 2021) 
or M. moribidii in Malaysia (Idris et al., 2014). 
Notably, M. moribidii could also be utilised for 
medical applications in human health and as a 
catalyst for nanoparticle biosynthesis (Ee Pei 
et al., 2020; Rapi et al., 2020; Rosman et al., 
2020; Ibrahim et al., 2022). In addition, several 
species of Marphysa are exported to other 
countries such as from China to Australia (but 
frozen due to biosecurity issues) and Japan (Liu 
et al., 2018) as bait for recreational fisheries. 

Developing countries, including the 
Philippines and India are actively exploring the 
viability of culturing M. madrasi (sometimes 
identified as M. gravelyi) and M. iloiloensis 
through grow-out practice, as well as by wild 
harvesting (Mandario, 2020; Kannappan 
et al., 2021) to satisfy the current demand 
for polychaetes. Both species are known to 
provide essential food supplements in fish 
and shellfish aquaculture (Malathi et al., 
2011; Estante-Superio et al., 2023). This 
contributes essential nutrients to produce 
healthy fish or shrimp juveniles and broodstock 
(Kannappan et al., 2021; Estante-Superio et 
al., 2023). Concurrently, successfully culturing 
these species may contribute in eliminating 
biosecurity concerns by preventing the potential 
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risks of transboundary disease transmissions 
by non-native species, reducing the loss of 
natural resources, and providing effective 
substitutes for wild harvesting (Mandario, 
2020). Moreover, other Marphysa species 
discovered in these developing regions that meet 
the commercialisation criteria may also serve as 
promising candidates for cultivation (Table 1).

Nevertheless, there are major taxonomic 
concerns when dealing with commercial bait 
worm species, particularly within the worldwide 
harvested sanguinea complex (Lavesque 
et al., 2019). Many worms exported alive 
were identified as M. sanguinea, which was 
considered a cosmopolitan species (Hutchings 
& Kupriyanova, 2018). However, after the 
redescription and designation of a neotype 
specimen of M. sanguinea (Hutchings & 
Karageorgopoulos, 2003), the actual distribution 
of this species was determined as being restricted 
to the English Channel and the Bay of Biscay 
(Martin et al., 2020). 

Subsequently, many populations of 
Marphysa initially identified as M. sanguinea 
have been described as new species. For example, 
the species of Marphysa exported from China 
to Southeast Asia by one bait collector were 
reported to represent five undescribed species 
(Liu et al., 2017; 2018). Thus, correct taxonomic 
identifications are key for these commercially 
exploited species as, in many cases, they 
exhibit differences in habitat, reproduction, and 
growth (Martin et al., 2020; Hutchings et al., 
2024). This is critical for implementing correct 
commercialisation procedures (Font et al., 2018; 
Hutchings et al., 2024).

Conclusions
Species of Marphysa are well-known as 
valuable assets for fishing (as baits), aquaculture 
feed, wound healing, and bio-catalysts in the 
synthesis of gold and silver nanoparticles. 
Of the 89 species identified worldwide, 24 
(16%) have large body sizes when adult, while 
only 14 (58%) are currently known to have 
commercial applications. However, the potential 

applications of the remaining 10 species 
have yet to be investigated. Hence, additional 
research is certainly required, especially on 
their reproductive strategies and growth, to 
assess their possible commercial applications. 
Nevertheless, taxonomic studies are required 
in numerous regions worldwide to accurately 
document species distributions, particularly 
in developing countries, where many species 
remain to be described.
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