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ABSTRACT. Introduction: The shelf-break frontal area in the Argentine Sea, between 37° S and 40° S, is
characterized by high frequency and abundance of the parchment worm Chaetopterus antarcticus Kinberg, 1866
associated to Zygochlamys patagonica scallop beds. This polychaete was usually collected within its U tubes,
typical of infaunal habit. During 2007, a surprising massive settlement of worms on scallops was observed.
Objective: Our objectives is to report the variability of life habits of C. antarcticus in scallop grounds distrib-
uted between 37° S and 40° S in Argentinean waters. Methods: The presence of the parchment tube worms on
Z. patagonica was analyzed in 892 scallops coming from three samples collected in September (previously
obtained for other purposes) and November 2007 and April 2008, between 99-106 m depth in Management Unit
B (16.186 km?, 38° S - 39° 52’ S). Polychaetes were identified and quantified on both valves. In addition, both
epibiont and infaunal worms were registered through time. The settlement of C. antarcticus on scallops was
monitored during the period 2007-2015 and the presence of free tubes, both empty and inhabited by worms, were
registered during the period 2008-2015 from a total of 374 representative subsamples (10 1) collected with trawl-
ing tools between 37° S and 40° S. Results: Scallops collected in 2007 and 2008 showed that 468 (> 50 %) speci-
mens were encrusted; in 66 % (311 specimens) of them C. antarcticus was settled. The temporal analysis showed
that the spatial distribution of epibiotic worms decreased in 2009, 2010 and 2012, with its total absence in 2013,
2014 and 2015 in the study area. During the period 2007 - 2015, infaunal worms were registered throughout the
area, collected in part of the locations monitored. Conclusions: The variability of life habits of C. antarcticus
was not commonly registered previously in the study area; epibiotic behavior could be the result of intensive soft
sediment disturbance due to trawling and hence, the selection of other available primary settlement substrate.
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The shelf-break frontal area in the Argen-
tine Sea is one of the most productive ecosys-
tems in the southwest (SW) Atlantic Ocean
(Acha, Mianzan, Guerrero, Favero, & Bava,
2004). It is characterized by the presence of
extensive beds of the Patagonian scallop Zygo-
chlamys patagonica (King, 1832), a pectinid

species exploited by scallopers since 1996 and
distributed between 37° S - 47° S along the
100m isobath (Lasta & Bremec, 1998; Schejter,
Bremec, Escolar & Giberto, 2017). This com-
mercial resource and the invertebrate by-catch
are yearly monitored as part of the scallop man-
agement plan. Early research on composition
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and structure of the by-catch in the spatial
and temporal scales (Bremec & Lasta, 2002;
Bremec et al., 2008; Escolar, Diez, Hernan-
dez, Campodoénico, & Bremec, 2009; Escolar,
Hernandez, & Bremec, 2011; Mauna, Acha,
Lasta, & Iribarne, 2011; Schejter et al., 2012;
Schejter, Bremec, Escolar & Giberto, 2017),
production and trophic interactions (Bremec,
Brey, Lasta, Valero, & Lucifora, 2000; Sche-
jter, Bremec, Akselman, Hernandez, & Spi-
vak, 2002; Botto et al., 2006; Souto, 2009)
showed the high frequency and abundance of
the parchment worm Chaetopterus antarcticus
Kinberg, 1866 (see Moore, Nishi, & Rouse,
2017) between 37° S and 40° S, associated to
the commercial scallop. This polychaete was
usually collected within its free U tubes, typi-
cal of infaunal habit (see Rouse, 2001; Nishi,
Hickman, & Bailey-Brock, 2009) (Fig. 1).
However, the yearly assessment of inver-
tebrate by-catch of the scallop fishery con-
ducted during November 2007 monitoring
cruises (Bremec, Marecos, Schejter, Escolar,
& Souto, 2008) showed notorious settlement
of parchment worms on Z. patagonica. Previ-
ous works on Z. patagonica epibionts (Diehl,
1977; Walossek, 1991; Rosso & Sanfilippo,
1991; Sanfilippo, 1994; Bremec & Lasta, 2002;
Bremec, Marecos, Schejter, & Lasta, 2003)
mentioned organisms like calcareous algae,
poriferans, hydrozoans, anthozoans, poly-
chaetes, molluscs, cirripeds, foraminiferans,
ascidians and bryozoans, without records of
Chaetopterus as one of the worms. In general,

during the period 1995-2006, 10 years since
the start of the fishery (Bremec & Lasta, 2002;
Bremec, Schejter, & Marecos, 2006), yearly
sampling showed that the polychaetes that heav-
ily encrusted scallops in all the fishing grounds
were tube worms of the families Sabellariidae,
Sabellidae and Serpulidae (Idantyrsus macro-
paleus (Schmarda, 1861), Potamilla antarc-
tica (Kinberg, 1866) and Serpula narconensis
Baird, 1865 respectively) (Bremec et al., 2006),
in agreement with the research about poly-
chaetes in the Argentinean shelf from extensive
samplings during R/V Shinkai Maru cruises
(Hartmann-Schroeder, 1983; Bremec, Souto,
& Genzano, 2010). Posteriorly, after extensive
benthic sampling carried out in 2001 to study
richness of taxa encrusting Z. patagonica, 4 %
of the specimens analyzed resulted basibionts
of C. antarcticus (Schejter & Bremec, 2007).
In consequence of the surprising settlement of
epibiotic worms during 2007, the presence of
C. antarcticus on scallops and the spatial dis-
tribution of infaunal worms in the study area
were analyzed through time, during the period
2007 - 2015. The objectives of this paper are to
report variability of life habits of C. antarcticus
in scallop grounds distributed between 37° S
and 40° S in Argentinean waters.

MATERIALS AND METHODS

The study area extends between 37° S and
40° S along the 100m isobath in Argentinean
waters (Fig. 2). It includes two management

Fig. 1. Free Chaetopterus antarcticus currently collected as associated species in the benthic samples during the period
1995-2006 in scallop beds between 37° S and 40° S (A). Typical U tube (B).

40 Rev. Biol. Trop. (Int. J. Trop. Biol. ISSN-0034-7744) Vol. 67(S5) Supplement: S39-S50, July 2019



37°S -

38°S
43358
sollec:
i ° 3°8
Booo
00000
0992965
3905 080000
ooogo
- 8%
o .
©@ SW Atlantic
00 o Ocean
&
e 4005 ‘ ‘ ‘
57°W 56°W 55w 540 W

Fig. 2. Location of the samples collected in scallop beds between 2007 and 2015 in the study area (©). Location of samples
used to study epibiosis of polychaetes on Patagonian scallops (#).

units (MU) of the Patagonian scallop (Zygo-
chlamys patagonica) fishery: MU A (7500
km?,37° S -38° S) and MU B (16.186 km?, 38°
S -39°52’S) (Campoddnico & Mauna, 2014).

The presence of the parchment tube worms
on Z. patagonica was analyzed in 892 scal-
lops coming from three samples collected
in September (previously obtained for other
purposes) and November 2007 and April 2008,
between 99-106 m depth in MU B, on board
F/V Atlantic Surf I (Figure 2). Polychaetes
were identified and quantified on both valves.

In order to explore the dynamics of this
behavior in the study area, between 37° S

and 40° S, both epibiont and infaunal worms
were registered through time. The settlement
of Chaetopterus antarcticus on scallops was
monitored during the period 2007-2015 and
the presence of free tubes, both empty and
inhabited by worms, were registered during the
period 2008-2015. The number of sites sam-
pled during the study period, with and without
living worms, is shown in Table 1. Information
includes the general composition of epifaunal
benthos in the area: relative wet weight of
invertebrate by-catch (i.e. without scallops) and
chaetopterid tubes and the relative abundance
of inhabited tubes (N° individuals/100 m?). It

TABLE 1
Number of sampling stations and general composition of the benthic samples collected during the study period 2007-2015
between 37° S - 40° S, Argentine Sea. The relative percentages (wet weight) of associated invertebrates (not scallops) in
the total sampling, Chaetopterus antarcticus total tubes (inhabited+empty) related with invertebrates and C. antarcticus
empty tubes related with total tubes are shown. During 2007 sampling inhabited and empty tubes were not computed

2007 2008 2009
65,52
17,95

% invertebrates 62,17 56,99

% total tubes 24,90 30,90

% empty tubes - 39,95 0,04
N° st. sampled 88 92

NP© st. inhabited tubes - 31

N° st. empty tubes - 46

N° st. epibiotic C. antarcticus 25 57

2010 2012 2013 2014 2015

53,23 56,20 55,25 59,21 52,25

9,32 9,11 23,37 25,86 9,74

3,25 1,35 4,07 25,52 55,93
34 24 35 30 37
22 11 13 12 12
3 5 13 5 14
9 4 0 0 0
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was obtained in the context of the Z. patagon-
ica stock assessment and by-catch monitoring
program developed by INIDEP, from a total of
374 representative subsamples (10 1) collected
with trawling tools (Figure 2), on board R/V
Cap. Canepa (INIDEP) during 2007 and 2009,
F/V Erin Bruce during 2008 and 2012 and
F/V Atlantic Surf I during 2010, 2013, 2014
and 2015 (Schejter & Escolar, 2015; Schejter,
Webb, Marecos, & Escolar, 2015; Schejter,
Escolar, Marecos, & Bastida, 2016).

RESULTS

The detection of epibiotic Chaetopterus
antarcticus occurred after analysis of ben-
thic samples obtained during November 2007
in Patagonian scallop beds. This settlement
behavior was registered throughout the study

area during 2007 and 2008 (Fig. 3). During
2008 monitoring, the species encrusted 28 % of
4351 commercial scallops (> 55 mm) observed
throughout the study area. Sampling programs
developed during the following years, showed
the decrease of the epibiotic behavior of C.
antarcticus in 2009, 2010 and 2012 and its total
absence on scallops collected in 2013, 2014
and 2015 (Fig. 3).

The analysis of 892 scallops collected in
2007 and 2008 to study epibiotic worms (Table
2), showed that 468 (> 50 %) scallops were
encrusted; in 66 % (311 specimens) of them C.
antarcticus was settled. We found 352 worms
on upper and 83 worms on lower valves.
The position adopted by the worms on lower
valves was on the margins, with the chimneys
free of attachment. Up to seven worms coex-
isted on the same upper valve (Fig. 4). Other
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Fig. 3. Location of sampling stations (o) and spatial distribution of samples (x) with epibiotic Chaetopterus antarcticus
between 2007-2012 in the study area (37° S - 40° S), SW Atlantic.
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TABLE 2
Abundance (number of individuals) of polychaete species encrusting scallops on Upper and Lower valves of Zygochlamys
patagonica. Period 2007-2008, 38° 37° S - 39° 09” S, SW Atlantic

C. antarcticus I. macropaleus S. narconensis P. antarctica
Sampling U L U L U L U L
Sept. 2007 269 53 24 1 8 22 2 3
Nov. 2007 34 10 10 - 2 1 3 -
April 2008 49 20 47 - 3 19 2 5

Fig. 4. Tubes of polychaetes settled on Patagonian scallops in the study area (37° S - 40° S), SW Atlantic. Chaetopterus
antarcticus (A, B, C), Idanthyrsus macropaleus (D), Serpula narconensis (E) and Potamilla antarctica (F).
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conspicuous colonizers were 81 sabellariid
worms Idanthyrsus macropaleus, which built
sandy tubes on the upper valve. The serpulid
Serpula narconensis encrusted auricles and
margins, 42 and 13 specimens were found on
lower and upper valves respectively. A few
individuals of the sabellid Potamilla antarc-
tica, 15 in total, encrusted both valves of scal-
lops (Fig. 4). C. antarcticus was always found
on scallops higher than 55mm, commercial size
abundant in the grounds.

The spatial distribution of infaunal worms
inside U tubes and empty tubes was assessed
during the period 2008 - 2015 (Fig. 5). Infau-
nal worms were registered throughout the area
(37° S - 40° S) during the period 2008-20009.
The presence of empty tubes in 50% of the
locations was conspicuous in 2008, as well as
a high percentage (wet weight) of empty tubes
related with the total tubes (inhabited + empty)
(Table 1). Living infaunal worms were collect-
ed in part of the locations monitored during the
following years, between 38° S - 40° S; empty
tubes in more locations and with a relative

high proportion during the period 2013 - 2015.
Occasional settlement of worms was observed,
not quantified, on chondrichthyes capsules dur-
ing sampling 2008 and on scallop shells during
sampling 2012, while empty Chaetopterus
tubes were found to be available substrate for a
variety of other invertebrates (Fig. 6) (observa-
tions of the authors).

DISCUSSION

An extraordinary settlement of Chaetop-
terus antarcticus on the Patagonian scallop
Zygochlamys patagonica is herein reported.
This event was observed during 2007/2008 for
the first time, after a decade of sampling in the
study area. Previous yearly research on the fau-
nal benthic assemblage where C. antarcticus is
an associated species, conducted between 1995
and 2006, did not register any massive settle-
ment of the worm on hard substrates (Schejter
& Bremec, 2007; Romero, Schejter, & Bremec,
2017). Moreover, although Chaetopterus tubes
were also recorded in a submarine canyon close
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Fig. 5. Location of sampling stations (©) and spatial distribution of empty (#) and inhabited (®) tubes of Chaetopterus
antarcticus between 2008-2015 in the study area (37° S - 40° S), SW Atlantic.
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Fig. 6. Empty tubes of Chaetopterus antarcticus with epizoic Porifera and Anthozoa (A, C) and Hydrozoa (D). C.
antarcticus settled on chondrichtyes capsule (B), shell of Zygochlamys patagonica (E) and snail (E).

to the scallop beds (Bremec & Schejter, 2010),
also in this deeper and near environment the
studied scallops lack this worm in its epibiotic
habit (Schejter, Lopez Gappa & Bremec, 2014).
This annelid species was conspicuous, together
with the sea star Labidiaster radiosus Liit-
ken, 1871 and the ophiuroid Gorgonocephalus
chilensis (Philippi, 1858), and characterized the
Patagonian scallop assemblage between 37°
S - 39° S, along the 100m isobath (Bremec et
al., 2008; Schejter, Bremec, Escolar & Giberto,
2017). After extensive sampling in Argentin-
ean shelf waters developed decades before, it

was always registered inhabiting soft bottoms
(Hartmann-Schroeder, 1983). Posterior stud-
ies about most common epibionts on Z. pata-
gonica based on samples taken in scallop beds
(36°20° S - 39°00’ S), San Jorge Gulf (45°08’
S) and Beagle Channel (55°09° S) showed that
from a total of 256 specimens, 4 % of scallops
coming only from Reclutas bed (39°00° S, MU
B) was encrusted by Chaetopterus (Schejter &
Bremec, 2007). Conversely, the present results
show predominance of C. antarcticus settled
on scallops, together with the already reported
tube worms [ macropaleus, S. narconensis
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and P, antarctica in shelf areas (see Hartmann-
Schroeder, 1983; Sanfilippo, 1994; Schejter &
Bremec, 2007; Romero, Schejter & Bremec,
2017) and deeper waters of a submarine canyon
located at 43°13.5” S - 59°13.3’ W, 325 m depth
(Schejter, Lopez Gappa, & Bremec, 2014). The
majority of individuals were encrusting the
upper (left) valves of Z. patagonica, sedentary
species with limited swimming capacity, in
accordance to its morphology (Stanley, 1970).
It is presumably developed as escape response
in presence of predators, as seen in other pec-
tinid species (see Wilkens, 1991). The most
frequent living position adopted by the scallop
seems to be with the lower (right) valve in con-
tact with the substrate, as shown by the differ-
ential morphology of the valves, being the right
ones less concave. The preference of the upper
valve, as seen in other epibiotic species, may
be related with competitive interactions among
epibionts, adaptations to the physical abrasion
effects, and/or feeding strategies (Sanfilippo,
1994; Schejter & Bremec, 2007).

The referred massive epibiotic behavior of
the parchment worm was registered in coinci-
dence with huge proportion of empty chaetop-
terid tubes on the bottom, in half the locations
sampled in 2008. During the following years,
both infaunal worms in U tubes and empty
tubes were collected in variable proportions,
while it is clear that the epibioic behavior of C.
antarcticus decreased dramatically during the
study period. Other studies already showed the
increment of empty polychaete tubes in areas
subjected to trawling activities (Bremec, Gib-
erto, Escolar, Schejter, & Souto, 2012; Bremec,
Schejter, & Giberto, 2015). Polychaete tubes
biomass showed an increase from 1998 to
2002 in fishing grounds located in the present
study area, whereas in the reserve zone located
within it they were not registered at all in the
same period (Schejter, Bremec, & Hernandez,
2008). These polychaete tubes corresponded
to the species Chaetopterus antarcticus and
Idanthyrsus macropaleus and the increase in
their biomass was suggested a consequence of
fishing disturbance; Chaetopterus tubes could
be removed from the bottom with the nets and

could be transported because of the fishery
fleet activities or the bottom currents, as well as
the detached sandy tubes of Idanthyrsus from
the scallop valves. In the case of Chaetopterus
tubes, the complex structure-property relations
observed indicate that the worm produces such
a structure to endure mechanical stresses from
specific planes/axes (Shah, Vollrath, Porter,
Stires, & Deheyn, 2014), favoring accumula-
tion of empty resistant tubes on the bottom.

As the extractive activity between 1998
and 2009 was intensive in Patagonian scallop
beds, with an increase in the fishing effort in
part of the study area in 2007 and 2009 (Esco-
lar, Campodonico, Marecos, & Schejter, 2015),
the chronic trawling could produce removal
both of worms inside the tubes and soft sedi-
ments, consequently unavailable for infaunal
settlement of juvenile worms. In the case of
the related species C. variopedatus, larvae are
planktonic, drifting and feeding in the water
column before settling and building a perma-
nent pergamentaceous U-shaped tube buried
into the soft bottoms (Fauchald, & Jumars,
1979; Rouse, 2001). C. antarcticus showed to
be successful colonizer of hard substrata, as
during 2007-2008, scallops supplied the most
important settlement substrate in the study
area, although it is characterized by sandy soft-
bottoms, like more than 90% of the Argentinean
continental shelf (Parker, Paterlini, & Violante,
1997). The sediment type was characterized by
fine sands in this area from samples collected
between 38° - 38° 30 S (Lasta, 2013) and the
absence of biogenic substrates was shown by
means of multibeam sonar (Madirolas, Isla,
Tripode, Alvarez Colombo, & Cabreira, 2005).

Regarding the presence of free worms
during the study period, these results show
great variations in the spatial distribution both
of inhabited and empty tubes among years. In
general, the whole study area was subjected
to closures to scallop fishery that covered dif-
ferent areas during different periods of time
throughout 2008-2014, ranging between ~8.2
% of the management unit during 4 months in
2009 and ~83.3 % during 12 months in 2012
(Campododnico & Mauna, 2014). Life cycles
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and population dynamics of the majority of the
invertebrate species living in the benthic com-
munity dominated by the Patagonian scallop
are unknown (Bremec & Echeverria, 2005),
and hence, basic knowledge lacks to differenti-
ate between natural and anthropogenic varia-
tions. The life span of a related Chaetopterus
species in lower Chesapeake Bay showed that
few individuals lived > 1 yr during two years
period, 1994-1995 (Thompson & Schaffner,
2001). It is well known that populations of
benthic species with planktonic larvae are
influenced by a multitude of factors, such
as larval transport processes or unpredictable
food supply, however, assuming an annual life
cycle of C. antarcticus, these results are more
than expectable and showed a trend already
demonstrated worldwide. Trawling fisheries
affect marine bottoms and ecosystems in many
different, but interrelated, ways, as they pro-
duce resuspension of sediments and remove a
great number of individuals depending on the
gear and type of sediment (Hall, 1999; Collie,
Hall, Kaiser, & Poiner, 2000; Kaiser, Collie,
Hall, Jennings, & Poiner 2002; Hiddink, Jen-
nings, & Kaiser, 2007; Hinz, Prieto, & Kaiser,
2009; Clark et al., 2016). Although the aptitude
of some chaetopterids to attach tubes to hard
substrates was already reported (Bailey-Brock,
1976; Rouse, 2001), the described behavior of
C. antarcticus was not commonly registered
previously in the study area and constitutes an
extraordinary event that, in the present case,
could be the result of intensive sediment distur-
bance, and shows the capacity of adaptation of
the species to environmental changes.
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RESUMEN

Chaetopterus antarcticus (Chaetopteridae)
en bancos de vieiras del Atlantico SO: de habito
de vida infaunal a epifaunal

Introduccion: El area del frente de talud en el
Mar Argentino, entre 37° S y 40° S, se caracteriza por
alta frecuencia y abundancia del poliqueto Chaetopterus
antarcticus Kinberg, 1866 asociado a bancos de vieira
Zygochlamys patagonica (King, 1832). Este poliqueto era
colectado usualmente habitando los tubos en U, tipicos
de habito infaunal. Durante 2007, un sorprendente asen-
tamiento masivo de gusanos sobre vieiras fue observado.
Objetivos: Los objetivos del trabajo son reportar la varia-
bilidad del habito de vida de C. antarcticus en fondos de
vieiras entre 37° S y 40° S en aguas de Argentina. Méto-
dos: La presencia de gusanos tubicolas sobre Z. patago-
nica se analizo en 892 vieiras colectadas en tres muestras
durante Septiembre (muestra tomada con otros propdsitos)
y Noviembre 2007 y Abril 2008, entre 99-106 m de profun-
didad en la Unidad de Manejo B (16.186 km?, 38° S - 39°
52’ S). Los poliquetos fueron identificados y cuantiticados
en ambas valvas. Ademas, los gusanos tanto epibiontes
como infaunales se registraron en un periodo de tiempo. El
asentamiento de C. antarcticus sobre vieiras se monitored
durante 2007-2015 y la presencia de tubos libres, tanto
vacios como habitados por gusanos, durante 2008-2015 a
partir de 374 submuestras representativas (10 1) colectadas
con artes de arrastre entre 37° S y 40° S. Resultados: Las
vieiras colectadas en 2007 y 2008 mostraron que 468 (> 50
%) especimenes estaban incrustados; C. antarcticus estaba
asentado en 66 % (311 especimenes) de los mismos. El
analisis temporal mostré que la distribucién espacial de
gusanos epibiontes decrecid en 2009, 20101 y 2012, y su
ausencia total en 2013, 2014 y 2015 en el area de estudio.
Durante el periodo 2007 - 2015 los gusanos infaunales se
registraron en toda el area, en parte de las localidades rele-
vadas. Conclusiones: La variabilidad del habito de vida de
C. antarcticus no habia sido registrada previamente en el
area de estudio; el comportamiento epibidtico podria ser el
resultado del disturbio intensivo de los sedimentos blandos
debido al arrastre y en consecuencia, la seleccion de otro
sustrato de asentamiento primario disponible.

Rev. Biol. Trop. (Int. J. Trop. Biol. ISSN-0034-7744) Vol. 67(S5) Supplement: $39-S50, July 2019 47



Palabras clave: chactopterido, fondo arenoso, bancos de
vieira, infaunal, epifaunal, Argentina.
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