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ABSTRACT. The distribution, population dynamics and secondary production of the polychaete Euzonus furciferus
was studied in Atami Beach (Southern Brazil), from February 1992 to March 1993. Euzonus furciferus Ehlers, 1897 is
the only deposit feeder species of the upper intertidal region. The organisms were present in the sandy beach all
over the year, concentrated in a narrow band, and reaching maximal densities of 3,029 individuals m. Peaks of
abundance occurred in September 1992, with a mean of é81.8 individuals m2. Recruitment occurred in winter,
with a peak in July. Mean annual biomass was estimated in 0.218 gAFDW m?, with a total annual production of
0.466 gAFDW m?y", giving a P/B ratio of 2.13 y'. Similar values were found for a filter-feeder polychaete
inhabiting the same beach, suggesting that general food disposability of each particular environment is more
important for production than the trophic strategic employed by those organisms exploring this environment.
KEY WORDS. Annelida; benthos; deposit feeder; intertidal; macrofauna.

RESUMO. Dindmica populacional e producido secundaria de Euzonus furciferus Ehlers (Polychaeta, Opheliidae)
numa praia exposta do sul do Brasil. A dindmica populacional e a producio secundaria do poliqueta Euzonus
furciferus foi estudada em uma praia arenosa exposta do sul do Brasil. O estudo foi realizado na praia de Atami,
de fevereiro de 1992 a marco de 1993. Euzonus furciferus Ehlers, 1897 é a tinica espécie comedora de deposito da
regido superior do intermareal. Os organismos foram encontrados na praia ao longo de todo o ano, concentra-
dos em uma estreita faixa, e alcancando densidades maximas de 3.029 individuos.m?. Picos de abundancia
ocorreram em setembro de 1992, com uma média de 681,8 individuos.m2. O recrutamento ocorreu no inverno,
com um pico em julho. A biomassa média anual foi estimada em 0,218 gPSLC m2, com uma producido anual
total de 0,466 gPSLC m2ano”, e com uma razao P/B de 2,13 ano™. Valores similares foram encontrados para um
poliqueta filtrador existentes na mesma praia, sugerindo que a disponibilidade geral de alimento para cada
ambiente particular é mais importante para a producao do que a estratégia tréfica empregada pelos organismos
que exploram este ambiente.

PALAVRAS-CHAVE. Annelida; bentos; detritivoro; intermareal; macrofauna.

Polychaetes belonging Opheliidae Maimgren, 1867, fam-
ily are burrowers in sandy or muddy sediments, and usually clas-
sify as non-selective deposit-feeders (FaucHALD & Jumars 1979).
Organic-rich sediments characteristics of tidal flats are typically
inhabit by this polychaetes, although at least four genera, Ophelia
Savigny, 1818, Thoracophelia Ehlers, 1897 (= Euzonus Grube,
1866), Armandia Filippi, 1861 and Travisia Johnston, 1840 may
occurred in the organic poor sediments of high energy sandy
beaches (McLacHLAN & Brown 2006).

At present, 15 species of genus Euzonus are known, and
most of them inhabit intertidal sandy beaches (Santos et al.
2004). Euzonus furciferus Ehlers, 1897 was originally described
from Strait of Magellan, and reported, with doubts, from Uru-

guay to Rio Grande do Sul by Orensanz & Gianuca (1974). Re-
cently, Santos et al. (2004) found that, although similar, this
species probably is not E. furciferus. In the present work, we
named all the southern Brazilian material as E. furciferus until
a future revision define the taxonomic status of this species.

Euzonus furciferus has a well-defined distribution in the
upper intertidal of sub-tropical Brazilian sandy beaches, from
reflective to dissipative ones (Gianuca 1987, Souza & Gianuca
1995, Borzonk et al. 1996, Barros et al. 2001). This species is also
common in the highest level of the middle shore of Uruguayan
beaches (Escorer et al. 1979, Dereo et al. 1992).

In spite of its constant presence in this important coastal
environment, poorly is known about its biology at this sub-
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tropical region. The aim of the present study was to describe
the population dynamics and secondary production of this
species in a southern Brazilian sandy beach.

MATERIAL AND METHODS

The littoral of Parand State includes some Atlantic open
to the ocean beaches. Southern the inlet of Paranagua Bay es-
tuarine system, the Estearn Coastal Plain comprises a sandy beach
with variable sandy sediment and morphological characteristics
throughout its extension. Atami Beach (25°20’S; 48°05’'W) is the
first beach 10 km south of Paranagué Bay inlet. Sampling was
undertaken in thirteen stations distributed along a transect at
15 m intervals in the intertidal beach, and 30 m intervals in the
subtidal beach, from the beginning of the vegetation to nearly
3 m deep, and from February 1992 to March 1993. Triplicate
macrofaunal samples were collected at each station with an iron
core of 0.05 m?, taken to a depth of 25 cm, during low tides.
Sand was sieved with a 0.5 mm mesh and organisms fixed in
formalin 10%. Sediment samples were collected for standard
mechanical-sieving grain size analysis. Mean and standard de-
viation were computed according to Moments Method (TANNER
1995) and results expressed as ¢ values (¢ = -log, diameter in
mm). Beach slope, surf water salinity and temperature and wave
height and period were measured each month. Modal morpho-
dynamic states were computed employing the dimensionless fall
velocity parameter, according with MasseLink & SHorT 1993
(Borzone & Souza 1997).

Body width of each individual of E. furciferus was mea-
sure at chaetiger 8" and this measure was used as length for
growth calculation. The whole body was first dried in an oven
at 80°C until reach constant weight, and after that it was burned
at 500°C in a mufle oven by 24 hours to estimate de ash free
dry weight (AFDW).

The growth parameters were estimated by fitting the
seasonalized von Bertalanffy growth function (sVBGF) (Paury
& Gaschaurz 1979):

L=L, [1 B e[—K(t—to Ve /27 )sen (@x (et ))-(KC /27 )sen 2 (to-t, )) ]

where: L, = length at age t; L, = maximum asymptotic length;
k = growth curve parameter; t = computed age at length zero;
C = parameter reflecting the intensity of seasonal oscillation;
t, = start of a sinusoid growth oscillation with respect to t = 0.
The growth parameters were estimated in two steps: (1) pre-
liminary estimates of L were obtained by the method of
WETHERALL (1986) as modified by Paury (1986), and (2) this esti-
mated L_ was the used as a ‘seeded’ value for fitting a growth
curve to the length-frequency data. Total mortality Z was cal-
culated by the single negative exponential model, using the
method of length-converted catch curve of the ELEFAN II rou-
tine (GavaniLLo et al. 1996). The analysis of the different co-
horts was done using the BuarracHarya (1967) method through
the routine NORMSEP (Gavaniro et al. 1996).
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Annual somatic production was calculated using mass
specific growth rate method (MSGR) described by Crisp (1984).
This method uses the size-frequency distribution, the size
growth function and the size-body mass relation. Production
was computed by: P =3 N, x M, x G, where N, is the number of
individuals in size class i, M, is the mean individual body mass
in size class i, and G, is the corresponding mass-specific growth
rate obtained from VBGF parameters, and the size-mass rela-
tion.

RESULTS

During the sampling period, salinity at the surf zone
ranged from 29.9 (in June) to 33.8 (in November) and tem-
perature from 17°C (in July) to 29.2°C (in January), the last
with a characteristic seasonal subtropical variation. The beach
presented most of the time a gentle slope, about one degree,
with a slight increase probably associated with a constructive
period during summer months (January, February and March).
Sediment was composed of fine to very fine sands, with an
average of 2.90 ¢ (0.134 mm). Omega values used to classify
morphodynamics states varied from intermediate (2.6 to 4.3)
during some spring and summer months to dissipative (5.1 to
12.4) in the remainder months (Tab. I).

The organisms were found in a narrow band (+ 30 m wide)
parallel to shore, in the upper to mid intertidal beach (Fig. 1).
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Figure 1. Distribution of Euzonus furciferus along the transect at 15
m intervals (monthly mean * standard error).

Monthly abundance varied from 41 individuals.m? (in March
93), to 682 individuals.m? (in September), with higher densities
in fall and winter months (April to September) than in summer
months (October to January). Euzonus furciferus, in September,
showed a high abundance and low individual biomass, whereas
this last one showed high values in May (Figs 2 and 3).
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Figures 2-3. Abundance/m? (2) and (3) mean individual mass AFDW (mg) of Euzonus furciferus at Atami Beach from February 1992 to
March 1993.

Table I. Monthly physical parameters and morphodynamics characteristics of Atami Beach from February 1992 to March 1993. (T) Water
temperature, (S) water salinity, (Hb) breaker wave height, (P) breaker wave period, (Md) beach face mean grain size, ({2) "Dean"

parameter, (BBF) beach face slope. From Borzone & Souza (1997).

Surf zone Morphodynamics
Month/year
T(°C) S Hb (cm) P (sec) Md (¢) Q B BF (O
February 1992 26.7 30.8 60 8.0 2.85 5.1 1.29
March 26.9 31.3 45 9.5 2.84 3.2 0.99
April 249 33.2 80 5.5 2.84 9.8 1.01
May 23.0 32.1 75 10.7 292 5.2 1.07
June 21.6 29.9 95 6.5 293 10.9 1.04
July 17.0 33.0 95 6.5 2.88 10.3 0.96
September 20.0 30.6 75 4.2 2.86 12.4 1.04
November 24.4 33.8 35 10.3 291 2.6 0.89
December 25.8 334 65 13.0 291 3.4 1.02
January 1993 29.2 335 60 43 2.95 10.6 1.13
February 28.5 33.5 65 5.0 2.99 10.3 0.98
March 28.6 31.8 40 6.6 2.89 43 0.97
Euzonus furciferus showed a bimodal population struc- DISCUSSION

ture from May to October, being unimodal in other months
(Fig. 4). Recruitment was higher from May to September and
with a peak in July, resulted in a presence of two cohorts dur-
ing this period (Figs 4 and 5). Growth parameters obtained for
asVBGFwere L =2.32 mm, K=0.763, C=1.00, WP =0.10 (Rn
= 0.288). The life span was of 1.8 years, and the mortality was
3.20. The relation between body width at chaetiger 8t (C) and
ash free dry weight (AFDW) was: Log, AFDW = 2.261 Log,, C -
0.0159, r* = 0.425, n = 63, p < 0.005

The secondary production of Euzonus furciferus was
0.466 gAFDW m? vy, with a mean annual biomass of
0.218 gAFDW m™, and a P/B ratio of 2.13 y' (Tab. II).

Other species of opheliids are common in the intertidal
of subtropical and temperate sandy beaches around the world,
where usually present a well defined zonation. Euzonus
heterocirrus Rozbaczylo & Zamorano, 1985 was found at middle
shore on intermediate beaches, in South-central Chile (JaAramiLLO
1994). Euzonus mucronata Treadwell, 1914 occurred through-
out Californian coastline beaches, in areas only reached by high
tides. It forms well-defined bands in the upper inter tidal (Kemp
1988), with mean densities varying from 22,957 to 27,548
individuals.m™2, with peaks higher than 36,500 ind. m
(McConnNaugHEY & Fox 1949). Armandia sp., another Opheliid
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Figure 4. Neuropodium size frequency histogram and delineated cohorts for 10 sampling dates of Euzonus furciferus at Atami Beach

from February 1992 to March 1993.
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Figure 5. Growth of individual year-classes of Euzonus furciferus at
Atami Beach from February 1992 to March 1993. Vertical bars are
standard deviations of the normalized expected frequencies.
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Table Il. Secondary production (P) of Euzonus furciferus in Atami
Beach estimated by mass specific growth rate method (MSGR).
(Nj) Mean annual number of individuals in class j (no. ind. m);
(Mj) mean individual mass in class j (mgAFDW), obtained by
length-weigth relation; (Gi) the corresponding mass-specific
growth rate obtained from VBGF parameters, and the size-mass
relation.

Mid length (mm)  N;j Mj Biomass Gi P
0.25 0.560 0.042  0.023 20.383 0.479
0.35 2109 0.090 0.189 13.797 2613
0.45 2.735 0.158  0.433 10.138 4.394
0.55 4.482 0.249 1.118 7.810 8.734
0.65 9.001 0.364 3.276 6.198 20.307
0.75 14.208 0.503 7.148 5.016 35.851

deposit feeder of intertidal sandy beaches in Japan, were also
found in a well defined zone parallel to coast line (Tamaxi 1985).

Euzonus furciferus is the only deposit feeder species in the
upper and middle intertidal of South Brazilian sandy beaches.
Its presence at Atami Beach may be related to food availability
and adaptations to intertidal life. High concentration of
saprophytic bacteria in the upper intertidal were found in
beaches near Atami Beach (Kotm & Corréa 1994). Adaptations
to intertidal life were studied for E. mucronata. This species
moves throughout the sediment that usually presented daily
differences in O, concentration, salinity and temperature. The
presence of abundant hemoglobin in it tissues, more or less
19% of total dry weight, may suggest the importance of this
protein to maintain an aerobic metabolism during low tide
(DancotT & TerRwiILLIGER 1986). E. mucronata is also abundant in
high energy reflective sandy beaches of the Pacific Coast of
North America. In this particular beach type, with low bacteria
concentration, direct assimilation of detrital carbon may sup-
ply its metabolic requirements (Kemr 1986).

Euzonus furciferus were not found in typical reflective
beaches with coarse sand of the Parana littoral (Borzone et al.

1996, Barros et al. 2001). Densities in Atami Beach were similar
to those found by Gianuca (1987) for a population at the dissi-
pative beach of Cassino, in Rio Grande do Sul (South Brazil),
with an annual mean of 425 ind. m, and peaks of 4,075 ind.m?
during or just after recruitment periods in spring and summer
months. Zonation by size in the distribution along the beach,
with largest individuals concentrated in the upper intertidal and
juveniles concentrated in the low intertidal, were found for dif-
ferent species of Euzonus (DaLes 1952, Gianucal987, Kemp 1988).

At Atami Beach, Euzonus furciferus grew faster in winter
and early spring than in other seasons. Highest summer tem-
perature and/or more food availability during winter (e.g. bac-
teria in sediment) may explain this different pattern. E.
mucronata grew faster in spring to fall on Oregon beaches, but
little or no growth occurred in winter, where lowest tempera-
ture reach approximately 2°C (44°N) (Kemp 1988).

Reproductive season at Atami Beach extended from Janu-
ary to August (summer to winter), and was different and larger
than those presented by the same species at Cassino Beach,
form September to March (spring to summer) (Gianuca 1987).
Reprodutive period seems to be shorter in higher latitudes than
in lower latitudes, for example E. mucronata recruits from spring
to summer in South California (McConnauGHEY & Fox 1949)
but recruitment occurred in one or two months in Oregon (Kemp
1988).

Annual secondary production estimated for Euzonus
furciferus was similar to that estimated to the filter-feeder spionid
Scolelepis squamata (OF Miiller, 1789) at the same beach (Souza
& Borzone 2000), but ten times lower than the annual produc-
tion estimated for E. mucronata in Pacific sandy beaches
(44.6°N), with a mean biomass of 2.5 gAFDW m? and second-
ary production of 4.55 gAFDW m a! (Kemp 1988). This great
differences, also found when compared other sandy beach
spionid species (Souza & Borzone 2000), may indicate that gen-
eral food disposability of each beach environment is more im-
portant for production than the trophic strategic adopted by
those organisms exploring this environment.
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