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Risk Analysis on Importation of Perinereis aibuhitensis (aka Clamworm aka Lugworm)
Katie Stein, BVMS (DVM)
Fisheries Pathologist, Maine Department of Marine Resources

On May 20, 2024, MDMR received an import application for Perinereis aibuhitensis, a species
of marine worm to be utilized as bait. As these organisms are novel to the department and have
yet to be evaluated, a risk assessment was conducted to aid in determining the status of the
application.

Background biology: Perinereis aibuhitensis is a sediment-dwelling, marine polychaeta
indigenous to the Northwestern Pacific and Indian ocean. It is omnivorous and has been cultured
and utilized in China, Korea, and Thailand as an important bait species for the shrimp industry
(Yang et al, 2023). It lives in burrows in mudflats and has a natural temperature range around 19-
28°C. Their reproduction appears to be controlled both by temperature as well as photoperiod
with ideal reproduction occurring at 25°C in the January and February (Chunhabundit and
Yeemin, 2017). They are batch spawners that time their reproduction with lunar phases and then

die after releasing their eggs and sperm.

Facility: All information provided via import
contact (Kenny Lim,
sales@piecesoftheocean.com)

Facility Address: Baishui Village, Xitou Town,
Yangxi County, Guangdong, China

Description: Adult worms are raised in what appear to be concrete beds containing sediment and
plastic tubs for free-swimming larval stages of the worms. The facility is 650,000 sqft with
concrete beds located both indoors and outdoors with varying degrees of cover. Intake water is
from a salt water well and does not receive any treatment or filtration prior to application. The
entire facility is a flow-through system. P. aibuhitensis are the only species raised in the facility.
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They are reared on a commercial shrimp feed
containing fish meal, squid meal, soybean meal,
shrimp bran, yeast powder, gluten flour, minerals,
trace elements, multivitamins, and other
ingredients. Viable spawners are identified and
removed prior to spawning and placed in isolated
tubs to control reproduction. Worms are flushed
with sea water from the well prior to transport and
are selected for viability and quality before being
packaged and transported to final destinations.

Commercial shrimp feed used

US Importation Documentation:

USFWS operates under the regulations of Title 50 which—in summary—prohibits the
importation of any endangered species or injurious wildlife. P. aibuhitensis is not a listed species
under Title 50 and is therefore granted entry into the United States. It should be noted that Title
50 has no restrictions on any marine polychaeta or any invertebrate aside from mollusks and
crustaceans.

All lots of lugworms receive a health certificate from China prior to exportation. (See Appendix)

The importer has also provided pathology testing for this lot of worms for three pathogens
performed prior to exportation (WSSV, DIV, & V. parahemolytica, see Appendix). All three
tests were negative, but it is unclear as to what test was conducted and at what assumed pathogen
prevalence rate. Pathology testing is performed on the lot of worms to be imported at the request
of the importing country. Testing can be performed either by a laboratory in China or by a lab of
the receiving country’s choice, with a sample of worms shipped to the requesting body. It is
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unknown what the sample size or what tests were used to determine the status of the received
pathology tests. Routine pathology testing is not performed on the worms at the facility. If the
importing country does not request additional pathology testing, the worms will only be screened
for the presence of Salmonella species.

Pathogens of Concern:
The below pathogens have been found to be carried by P. aibuhitensis and are endemic to the

Guangdong area:

Pathogen Affected Species | Disease Signs Status in Maine | Transmission
Route

White Spot Shrimp High mortality Exotic Horizontal &
Syndrome Virus | Prawn White spots on vertical
(WSSV) Lobster the carapace

Crab

Crayfish
Decapod Shrimp High mortality Exotic Unknown
Iridescent Virus Prawn
(DIV1) Crayfish
Covert Mortality | Very Broad! Morbidity with Exotic Horizontal
Nodavirus Shrimp (salt and | shell softening, (potentially
(CMND) freshwater) anorexia, and vertical)

Japanese decreased

flounder swimming

Hermit crab function

Barnacle

Pacific oyster

Rotifers

Ghost crab

Fiddler crab
Infectious Shrimp High morbidity Exotic Ingestion
Hypodermal Prawns & mortality Horizontal &
Hematopoietic Inability to swim Vertical
Necrosis Virus Anorexia
(IHHNV)

*Vertical transmission refers to the ability of a virus to incorporate into the host’s DNA and be
passed down to the offspring.

Disinfection P. aibuhitensis eggs with peroxymonosulfate can successfully eliminate CMNV
(Yang et al, 2023). Disinfection techniques for live lugworms could not be found.

Discussion:

P. aibuhitensis is an exotic marine worm that is cultured in Guangdong, China that has
been used as bait for both fishing and the aquaculture shrimp industry. They are naturally
subtropical species and tend to reproduce and survive best at water temperatures around 22-
25°C. While the Gulf of Maine does not experience these temperatures year-round, mudflats and
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other shallow areas along the coastline routinely experience warming equivalent to this during
summer months. The likelihood of these animals, if escaped or released into the wild, surviving
and successfully reproducing appears to be low, but not impossible. Climate change is also
warming the Gulf of Maine at a more rapid rate than the rest of globe, making it more
susceptible to subtropical invasive species.

Biosecurity measures at the culture facility are unclear as is the historical disease status of
this population. The pathogens of concern are all transmitted via ingestion of an infected worm
or the fecal material from it. Due to the fact that worms are imported live, there are no
sterilization or other disinfection measures that are feasible to eliminate pathogens without also
destroying the integrity of the bait product. Of the pathogens listed, the most concerning are
WSSV and CMDV.

WSSV is an OIE notifiable disease. It causes massive mortalities in shrimp. Maine’s wild
shrimp population has been in decline for many years with a moratorium placed on fishing back
in 2014. Climate change has often been suspected of leading to the fishery’s collapse. The
addition of a novel pathogen in combination with warming waters could be highly detrimental to
the already fragile population. Additionally, WSSV is capable of infecting the American Lobster
as demonstrated in clinical studies (Clark, et al, 2013). The lobster industry is one of Maine’s
most important sources of income. While the likelihood of introduction of this virus is low, the
potential effects of introduction are devastating.

CMDYV is another pressing concern due to its ability to infect a large variety of species. It
has been shown to be carried and infect not only crustaceans and mollusks but has been seen to
“jump” to finfish as well (Wang, et al, 2019). An introduction of this virus, while potentially less
hazardous, would be next to impossible to predict or control its spread. It is unknown whether
striped bass are a susceptible species. Additionally, fisherman cannot control what may bite their
line or even if they lose bait in the process.

The chances of introduction of this species to the natural ecosystem of Maine as well as
potential pathogens they carry appears to be moderately low. However, the potential
consequences of such introductions are numerous and negatively impactful.
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