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Mitigating shell-boring spionid polychaetes infestation in Pacific oysters (Magallana gigas)
using osmotic treatments for enhanced reproductive conditioning in recirculculation

aquaculture systems 
Acosta-Portillo J. E.¹, Villasuso-Palomares S.², Paniagua-Chávez C.G.¹

INTRODUCTION
Oyster farming is the most important economic activity in northwestern
Mexico; however, its expansion is constrained by spat shortages and
seasonal production cycles. To overcome these limitations, Recirculating
Aquaculture Systems (RAS) are utilized to maintain precise control over water
quality, the CO -carbonate system, and nutrition. This controlled
environment facilitates broodstock conditioning, inducing maturation and
synchronized gametogenesis outside natural breeding seasons, thereby
ensuring a stable, year-round supply of high-quality larvae. Despite these
technical advantages, RAS remain vulnerable to infestations by shell-boring
spionid polychaetes. These parasites are highly adaptable and known for
colonizing calcareous hosts, including abalone, clams, and Pacific oysters
(Blake & Ruff, 2007). Often introduced through initial handling errors or a
lack of standardized protocols, these infestations induce chronic
physiological stress. As a result, the host redirects metabolic energy from
gonadal development toward shell and tissue repair, leading to the
formation of 'mud blisters' compromising reproductive success. Given that
treatment protocols—especially for open farming—are still in the early
stages of development (Spencer et al., 2021), controlling polychaetes remains
a persistent challenge. Consequently, this study evaluates the efficacy of
hyper- and hyposaline treatments in eliminating these parasites, identifies
the specific species involved, and assesses the impact of such treatments on
the physiological condition of oysters, RAS performance, and their culture in
these systems. 
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Identify the polychaetes species infesting Pacific oysters in Bahía Falsa, B. C., Mexico, and
evaluate salinity-based control as a sustainable mitigation strategy, assessing its impact on
oyster condition while ensuring that RAS performance remains unaffected.

METHODOLOGY

OBJECTIVE
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7. Presence of shell-boring spionid polychaetes in Pacific oyster valves. (A–B)
Polychaetes are located within tunnels; (C) oyster valves displaying tunnels and
empty blisters. Symbols indicate the following: solid arrows point to worms
within tunnels; dashed arrows show tunnels extending from the outer margin
toward the interior of the valves; the dashed circle highlights a putative tunnel
with perforation from the exterior to the interior of the valve; and the solid
circle indicates a mud blister in formation without the presence of a worm
inside. Scale bars: A, B, and C = 1 cm.

6. Parasite intensity of shell-boring
spionid polychaetes in M. gigas
across sampling days. Bars
represent the mean of four
replicates (n=4), and error bars
indicate the standard deviation (SD).
Statistical significance is denoted at
P < 0.05. 
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9.Presence of mature oysters. (A) Oyster
showing good physiological condition
from the hypersaline treatment; (B)
spermatozoa. Symbols and abbreviations
indicate the following: dotted arrows
point to the gonad (g); the solid arrow
points to the digestive gland (gd). Scale
bars: A and B = 1 cm; C = 5 µm

C

8.Condition index (C) for M. gigas
oysters maintained in a Recirculating
Aquaculture System (RAS). Different
letters denote significant differences
(P < 0.05). Bars represent the mean
of four replicates (n = 4), and error
bars indicate the standard deviation
(SD). 

10.  Presence of various-sized vacuoles in oysters from the
hyposaline treatment. (A) Oyster in poor physiological
condition; (B) oyster exhibiting a high abundance of
large vacuoles. Symbols and abbreviations indicate the
following: dotted circles and arrows point to large
vacuoles; solid arrows highlight smaller vacuoles
showing signs of growth; mn: mantle; br: gills; g:
gonad. Scale bars: A and B = 1 cm.
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1. A. Whole body of an adult polychaete (one palp
dehiscent); B. Anterior region, dorsal view; C–E.
Lateral and dorsal views of stout falcate spines
with ventral capillary, superior dorsal capillary,
and companion setae with bilimbate tips from
the modified 5th chaetiger; F–I. Posterior region,
pygidium, dorsal view; J–L. Bidentate hooded
hooks with constriction (close-up); M. Recurved
sickle-shaped notopodial spines or hooks and
hooded hooks (inset). 

2.  A. Whole body of a polychaete; B. Anterior
region, dorsolateral view; C–E. Dorsal and lateral
views of stout falcate spines with bilimbate-
tipped companion setae, ventral capillary, and
superior dorsal capillary of the modified 5th
chaetiger; F, G. Bidentate hooded hooks with
constriction (close-up); H–J. Posterior region
(cup-shaped pygidium) showing elongated
setae, dorsal view.

3.  A. Whole body (dehiscent palps); B, C. Anterior
region, dorsal and lateral views, respectively; D–
F. Acicular spines with notopodial hooks
accompanied by several setae from the
modified 5th chaetiger, dorsal and lateral views;
G–J. Posterior region (pygidium) with recurved
sickle-shaped spines, dorsal view; K–M.
Bidentate hooded hooks without constriction.

4. Presence of tunnels (galleries) and mud
blisters is the diagnostic hallmark of an
infestation by spionid polychaetes.

Abreviations: an: anterior region; br: branchial
start; co: bilimbate companion setae; ea: acicular
spines with companion setae; ef: stout falcate
spines; g: hooded hooks (with or without
constriction); hz: sickle-shaped spines; pa: palps; pg:
pygidium; s5 or sm: modified 5th chaetiger; su:
superior dorsal capillary chaeta; ve: ventral capillary

5. Survival of M. gigas
maintained in RAS
following the
application of
treatments (Control,
Hyposalinity, and
Hypersalinity) at days
15 and 30. Bars
represent the mean
of four replicates (n =
4), and error bars
indicate the standard
deviation (SD). 
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