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GROWTH AND AGE DETERMINATION IN THE SPIRORBID POLYCHAETE
ROMANCHELLA PUSTULATA KNIGHT-]JONES, 1978.

Juan I. Cafiete* and Rattcliff P. Ambler**

ABSTRACT.  Growth and age determination in the spirorbid poly-
chaete Romanchella pustulata Knight-Jones, 1978.

During Winter and Spring period of 1989 (July to September
and October to December, respectively), growth, first size at
female maturity and fecundity were determinated in the fouling
sprirorbid polychaete Romanchella pustulata on suspended glass
slides in Herradura Bay, Coquimbo (290 58'S, 710 22'W). During
both periods, maximal increments in tube (10) and opercular
diameter (0D) were approx. & mm and 1 mm, respectively. The
Logistic model allowed a better data fit (smaller residual sum
of squares) than Gompertz and Von Bertalanfy models. The growth
parameters of Logistic growth equation are: Winter: r = 0.0889;
K =3,996; Y = 119.65 Spring: r = 0.0998; K = 3,827; ¥ = 160.3
Spring growth was statistically superior to winter growth.

Onset of female sexuval maturity, defined as the presence of
embryos in the thoraxic brooder-sac, started at 40-50 days after
settlement at a T0 of 2.5 and 3.2 mm for winter and spring,
respectively. This event coincided with 2 decreasing in growth
rate. Fecundity varied between 165 to 270 embryos per female.
Egg diameter ranged from 100 to 120 pm, body length of
hatchlings larvae varied from 150 to 210 sm and the smaller
recruits measured between 180 to 200 um, indicate a possible
short stay in the plankton.

The finding of the present study are compared with literature
on growth of other benthic palychaetes and fouler invertebrate
species present in Coquimbo.
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RESUMEN. Crecimiento -y determinacién de edad en el poliqueto
espirdrbido Romanchella pustulata Kningt-Jones, 1978.

S8 presentan antecedentes sobre crecimiento, edad, tamafio
minimo de actividad reproductiva y fecundidad en hembras del
poliqueto espirdrbide Romanchella pustulata Knight-Jones, 1978.
El estudio se realizd en 2 periodos de 1989 (Invierno: julie-
septiembre y Primavera: octubre-diciembre), utilizando porta-
objetos mantenidos @ 4 m de profundidad en un sector de bahia La
Herradura, Coquimbo (290 58'S, 710 22'W), Chile. Las variables
de crecimiento analizadas fueron el incremento del didmetro
opercular (D0) y difmetro del tubo calcireo (DTC).

En ambos periodos, se observé que el tamaito maximo aproximado
alcanzado por DTC y DO fueron & mm y 1 mm, respectivamente. Los
datos obtenidos se ajustaron a 3 modelos de crecimiento
(Gompertz, Logistico y Von Bertalanffy), observindose un ajuste
mejor (menor suma residual de cuadrades) con la ecuacidn de
crecimiento logistica. Los pardmetros de crecimiento corres-
pondientes a la ecuacidn logistica son los siguientes: Invierno
r=0.0889; K =3.996; Y = 119,65 Primavera: r = 0,0998; K =
3.827; Y = 160,3. El crecimiento primaveral fue estadistica-
mente superior al invernal.

A un tamafio de 2.5 mm y 3.2 mm (invierno y primavera, respec-
tivamente) y a los 40-50 dias posteriores al asentamiento, sobre
el 50% de las hembras presentaban embriones en el sace incuba-
triz. Este evento coincidié con la reduccidn de la tasa de
crecimiento. La fecundidad varid entre 165 y 270 embriones por
hembra. El huevo mide entre 100 y 120 wm, 1la longitud de las
larvas pre-eclosidn miden entre 150 y 210 vm y el tamafio de
reclutamiento fue de 180 3 200 pm. Esto sugiere que las larvas
tienen una corta permanencia en el plancton.

Los resultados obtenidos se comparan con datos de crecimiento
de otros poliquetos y con otros invertebrados que componen la
comunidad de incrustantes presentes en Coguimbo.

Palabras claves: Demografia, Reproduccidn, Poliquetos de
Chile, Mortalidad, Ecuaciones de crecimiento, Tamafio de recluta-
miento.
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INTRODUCTION

A mayor problem arlses durlng demogra-
phlc studles In polychaete populations
Is the cholece of parameters to measure.
These parameters must present a minimum
varlablility, for & glven age. General-
ly, the flrst phase of a demographlc
study establlish a set of slze frecuency
hlstograms. Growth parameters more
often considered are dry welght, wet
welght and |lnear body dimenslons, such
as length or cross sectlon dlameter.
The number of segments Is less used
because segment number Increases durling
the whole Ilfe; furthermore, the number
of segment vary with specles and may be
fixed early or Increase at dltferent
rates In distinct stages In the Ilfe
cycle. Also, thls parameter must be
caraful anallzed because of possible
autctomy, regeneration or body contrac-
tlons of preserved specimens (Duchene
1982).

Although the herd structures of
errantia Jaws have long been used for
age determinatlon (Klrkegaard 1970;
Escourt 1975; Ollve 1977 and 1980;
Valderhaug 1985}, they cannot be used
In sedentary polychaetes because these
ones do not posess such structures.
However, +he uncinal piates can also be
used for determination of age In some
famllles (Duchene & Bhaud 1988). Other
structures to be used can be the tubes,
dlameter or length, because they In-
crease of slze during the |lfe. Some
sedentary polychaetes familles that
bulld tubes are Pectlinarlldae, Sabella-
rildae, Sabellldae, Serpulldae and Spl-
rorbidee (Fauchald 1977). Thils last
femily bullds colled tubes of calclum
carbonate and |lve alweys Inside them.

Only one work on Splrorbldae growth Is
mentlioned In the llterature (Gee 1967).

During an Investigatlion on the demo-
graphic perameters of the foulIng spe-
cles present In the La Herradura Bay
(Flg. 1), Coqulmbo (29° 58'S, 719 22'
W), Chile, the growth In the spirorbid
polycheete Romenchel la pustulata
Knlght-Jones, 1978, was studled. |I+s
geographlical distribution Is ranged
from Cogqulmbo to Chllo& Island (42°5)
{Rozbaczylo 1985) and 1s consldered an
early settler In this community, which
s composed by 51 specles with diffe-
rent taxonomlcal categorles, |lfe his-
torles, body slzes, sbundance and
succeslonal stage (Dubels 1979; Vivianl
& DiSalvo 1980). Romanchella specles
breod the embryos In a tube-Incubating
attached to speclallzed thoraxlc stalks
(Knlght-Jones et al. 1972).

The present work has three maln
alms: {1lrst, +to know the growth of
Romanchella pustulata and to analyse
thls In function of the actuals models
of growth proposed for marine sessile
Invertebrates; second, to estimate the
age of the flrst sexual maturation and
the fecundity; and, third, to project
these results In relation to the
community. The study of growth In twe
perlods of a year with dlfferent
oceanographical varlables was reallzed
to know how could affect In a specles
wlth a short Ilfe cycle the seasonallty
and the recrultment slize to the growth
parameters.
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Fig. 1. Romanchella pustulata. Geographical 1location of the Lz Herradura Bay,

Coguimbo, Chile. Star:
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MATERIALS AND METHODS

La Herradura Bay Is located to the
south of the Coquimbo city, Chlle (Fig.
13, Information on oceanographic con-
ditlon of thls bay has been published
by Moraga & Ollvares (1987) and O11=
vares (1988).

To estimete the growth In Romanche-—
Ila pustulata, glass sildes as artifl-
clal penels (7.5 x 2.5 cn) were used
and were Inmersed at a depht of 4 m In
two perlods of 1989: July-September
(Winter) and October-December (Spring).
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In each perlod, 60 panels were placed
1n sections of PVC tube (5" of dlameter
and 25 cm of long) cut up In two half;
In each half, 20 groves were made end
there each glass sildes were placed.
Each PVC half and I1s glass sllde was
put wIthin a peari-net and 1t was
lashed to a raft fixed to a pler belon—
glng to Unlversidad Cat6lica del Norte,
Coquimbo. In each opportunity (1 or 2
weeks) were selected randomly 10 to 20
panels and the larger Individuals were
measured wlth e Proflle Proyector
NIKON type 210. Two growth parameter
were consldered: dlameter of calcarsous
tube and aperculér plate dlemeter (Flg.
2al.

The age and minimal slze of female
reproduction were analyzed selng the
reverse of some glass slldes and It was
observed 14 the Indlviduals could have
brooder-sac wlth embryos or larvae.
Thls verlable wes determinated when
near of 50% of the indlvlduals on 2.0
mm ot diameter of tube presented broc—
der-sac wlth embryos or lervae. The
age and the slze of first male repro-
ductlon were not considered because the
small slze of the Individuals and be-
cause there are not evident parameters
Indicating the male phase. The spl-
rorbld are protandricous (DeSllva
1967). The tfecundity were estimated
countling the number of embryos or lar-
vae pre-hatching In each brooder-sac;
thls variables was studled only In +he
perlod July-September.

The program FISHPARM was used to fIt
the Gompertz, Loglstlc and Von Berta-
lenffy growth equations. These are the
followling: N

6(1-€3%)
Gompertz: Lt =Lge , where
Lg = Is the length at time t measured

from & conventlonal O at the time In
which the polychaete have length Ly G
= |s the Instanecus growth rate when +
=0 andlq =L ; and g = Is the Instan-
taneous rate of decrease of the Instan-
tanecus rate of growth, and also the
instantanecus rate of growth Itself at
the Inflexlion polnt of the
(RIklefs 1967; Ricker 1573).

curve

The Loglstlc equatlon 1s: LT = Leo /
1+ (oo =Yy 7 Yg) (6™'), whers Loo
1s the asymptotic length, Yg Is the
inttlel length and r 1s the growth
constant (Yamaguchl 1975).

The Von Bertalanffy growth equation
fs: LT = Loo (1 - ekt~ td) where Loo
Is the asymptotic length, K Is the
Instantanecus growth rate and tp Is
the theorical age where the length Is O
(Ricker 1973).

The slgmold curve was allgned
through methods described by MNeter &
Wasserman (19274) to allow the compa-
rlson between slopes.

pburing both perlods, the only
oceancgraphlcal parameter recorded was
the surface temperature.

The statlstical methods were used
according to Sokal & Rohlf (1969).
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RESULTS

Durlng thls study some Information not
consldered [Inltlally were obtalned and
will be mention here.

RECRUITMENT

The smallest Indlviduals of Romanchella
pustulata settled on glass sllides have
a length between 180 to 200 um of tube
length. Flirst, the tube Is rectangular
in shape wlth an open anterior end
(Flg. 2b}. The R. pustulata postlarvae
have a orange body wlth two red eyes
placed In the basal end of the central
radloles; The thorax Is composed by
three segments and the abdomen present
between 5-7 segments. In total, 4-6
radloles were observed In the
postlarvae. After, +the Indlviduals
secreted a colled tube nearly clrcular
In shape and thelr aperture was slinis-
tral (Flg. 2c). |Inltlally, the dorsal
side ot they show two notorious dorsal
ridges (Flg. 2d). The first ridge is
presented when the tubes have 1000 +to
1200 um and the second rldge when the
tubes have between 1500 to 2000 um.
Some uncommon postlarval tubes of great
length and not colled were observed
(Flg. 2e).

The recrultment was a contlinuous event
durIng both perlods of study and [+ was
observed as a constant [Increment of
abundance. in both cases, the Initlal
greatest abundance of recrults was near
to 12 iIndlv./ecm2 and the process of
settling began within the flrst ten
days of inmersion (Table 1).

GROWTH
The growth of the tube and the body Is
presented both In length and dlameter

(Flg. 2f}. The external edge of the
basal sectlon of the tube presents
empty cavitles with different slzes
belng observed when the Indlviduals
have & slze near to 1000 um; the pro—
xImel cavitles to the postlarval tube
are smeller then those more dlstals
(Flg. 2g). The mexImal slze observed
In both perloeds was not superlor to 4
mm of tube diameter and 1 mm of oper-
cular dlameter and need 60 to 70 days
to become the curve asymptote.

Winter and spring data growth of Roman-
chella pustulate are showed In Table 1
end were fltted to three equatlons:
Gompertz, Loglistlec and Von Bertalanffy.
The curves, thelr eguations and the
residuals sum of squares are showed In
the Flg. 3. The growth of R. pustulata
In thls locallty 1s best descrlibed by
uslng the Loglistic equation because
presents minimal values of residual sum
of squares (Flg. 3b), |+ I's observed
that growth rate between the +hree
equation are very different, but within
each equation there are not much diffe—
rence between winter and spring growth
rate (Flg. 3).

To allgne the curves of the loglstic
growth equatlon s observed +that +the
slope of the line of Spring Is higher
to the one observed In winter (Fig. 4).
There are slignificative differences
betwwen both |lnes when the slopes are
compared (F = 21.12; p < 0.059). The
methodology used to obtaln the allgned
curves ls showed In the Table 2.

In both perleds, there Is a positive
slgnlflcative correlation between tube
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Fig. 2.
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Romanchella pustulata. a) Ventral view of 3 whole female removed from the
tube; 1 = opercular diameter. b) Lateral view of early postlarvee; c)
Dorsal view of old postlarvae tube; d) Dorsal view of the tube of a female
individual; 2= tube diameter; e) Dorsal view of a uncommon old postlarval
tube; f) Shematic section of a tube as if cut parallel to the substratum,
with the top removed; the arrows indicated the pattern of growth of the
tube and the animal body; g) Section of a tube if cut parallel to the
substratum showing the internal morphology.
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and operculer dlameter. The regresslen
functlions that show these relatlonships
are the following:

July = September : Y = 0.217 X + 33.14
(r= 0.98;p < 0.05; N =395)

October =December : Y = 0.298 X + 25.17
(r= 0.96;p< 0.05; N =278),

where Y Is opercular dlameter and X Is
the tube dlameter.

Observations of both perlods show that
the principal cause of natural
11ty In R. pustulate In September was
provocated by the settlement and over-—
growth of the barnacle Balanus laevls
and the polychaete Polydora cf rilcke-
tsl. The barnacle occupled all the
space and the polychaete beored the
calcareous tube. Durling December, the
tubes were ettacked only by Polydora.
Thls polychaete Is considered an Impor—
tent borer In the northern

blvalves marine culture (Cafiete

morta-

chlleans
1988) .

In both perlods, when the larvae hatch,
all the adults Indlvidual dled. This
fact suggests that R. pustulata could
be a semelparcus specles. The morta-
11ty before of the larvee hatch 1s low
because a great proportlon of those
Individuals settled during the first
week (those of blgger slze) are pre-
sent.

MINIMAL SIZE OF REPRODUCTION [N FEMALES
The minlmal slzes of the R. pustulate
female reproductive were different In
both periods. In winter, the average
slze was smaller than In Spring (2539
and 3068 um; SD = 116 and 152 um; N =
41 and 53, respectively), eand there are
significative dlfferences between them
(+= 18.48; p=< 0.01). The age at thls
slze, In both periods, varled between
40 to 50 days postsettlement. This

event colnclded almost stmultanecusly
with a growth decreasing.

FECUNDITY

The fecundlity of R. pustulata was ex-
pressed as the number of embryos or
postlarvae present In the brood-sac per
female. The range varled between 165
to 270 Individusl with & average
abundance of 212.0 (SD = 26.76). The
eggs have a dlameter of 100 to 120 pm,
are orange In color and spherlcal In
shepe; pre-hatchling larvee have a
length between 120 to 210 um. If we
reallzed comparison between old pre-
hatchling larvae settled 1t could
suggest & short stay In the plankton
and the larvee could be lecltotrophlc.
There Is a positive IIneal relatlonshlp
between fecundity and female size, but
Is not significative (r= 0.39;
p>0.01; N = 20). The equation that re-
lates both parameters Is:

¥ = 0.,019X + 154,15, where Y Is the
number |arvae per famale and X Is the
female slze.

QCEANOGRAPHICAL DATA

I+ Is found there are notorlous diffe-
rence between the surface temperature
of Winter and Spring, belng higher In
thls last season. |t s observed also
durlng Spring +that the temperature
shows a high range of varlations near
to 4oC (Fig. 5).
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Fig. 3.
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Romanchella pustulata. Data of tube diameter and fitted lines through
growth equations; dotted line: winter fitted line; complete line: spring
fitted line; triangles: winter data; circles: spring data. a) Gompertz
growth equation; b) Logistic growth equation and ¢) von Bartalanffy growth
equation.
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4. Romanchella pustulata. Logistic growth curves linearized by Neter and
Wasserman (1974) method. Dotted line: winter fitted line; complete line:
spring fitted line; triangles: winter data; circles: spring data. See
Table 2 for explanationts.
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5. Romanchella pustulata. Weekly data of mean surface temperature of the La
Herradura Bay, Coguimbo, Chile, during Spring (A) and Winter (B} of 1989.
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DISCUSSION

Growth perameters estimetlon constl-
tutes one of the most Important methods
In analyzing population dynamics of
marIne sedentary lnvertebrates, princl-
paliy In those organisms of foullng
communitles, where the macrobenthos
tend to grow qulckly. Other methods
such as the study of slze-frecuency
distribution often do not glve any
conclusive results because of contl-

nugus recrulitment and fast growth.
Thils characteristic Is similar to the
observed In coral communltles
(Yamaguchl 1975).

In sedentary polychastes, with excep-
tlon of uncinal plates and tubes, there
sre not other morpholeglcal structures
present as to estimate growth parame—
ters. So, a good method to know the
growth Is to maintaln observations on
the Indlvliduals esrly settled. Accor-
ding to the present study, the methodo-
logy used have some problems. The
Romanchella pustulata I[ndlividuals do
not wuse all the internal cavity ot the
tube and the tube slze do not have a
good assocliation with the body slze.
The best way could be use the opercular
dieameter, but thls structure suffers
moulting (Thorp & Segrove 1975) eand
could show similar problems to those
observed In works on growth crusta—
ceans. Other problems assoclated with
this methodology 1s not to be able
estimate secondary productlon because
other age-classes Information are lost
(Grent et al. 1987). Working with the
tube dlemeter could produce problems
relatloned with the changes In the tube
morphology provocated by hlgh density
and the gregariousness. We observed

that I'n hlgh denslty, the anterlor end
of R. pustulata tube Is elevated from
of the surface and placed In vertical
posltion. As +thls splrorbld does not
have other detectable growth records
then other optlon avalble Is to esti-
mate the population parameters dlrectly
from the populatfon, but the Herradura
Bay population 1s not slze-structured
and seem be reproductive during the
whole year, not producing discrete-
peaks of recrults. In splte of these
problems we consldered that to estimate
the growth In the Splrorbidae could be
best to use the Increase of dlemeter of
the tube.

several growth functlions used commonly
In the |lterature were used to fit the
growth In R. pustulata (Fig. 3). The
tfamlItar Von Bertalanffy equation did
not provide 2 reasonable fit to adult
size producing high values of Loo;
however, 11 are allminated the +wo
Initlel values, the Von Bertaelanffy
equation show a best fIt with a Loo
near to 7.0 and 4.7 mm and & resldual
sum of squares of 453.9 and 205.6 for
Winter and Spring, respectively. The
sigmoldel functlons such as Gompertz
and Loglistic may be more approplate.
Yon Bertalenffy functions show greatest
resldual sum of squares; however, the
lowest reslidual sum of squares does not
always Indlcete the best cholce of
model (Galluccl & Quinn  1979). The
loglstic curve differs from Gompertz by
belng symmetrical on both elther sldes
ot +the Inflectlon polnt. The R.
pustulata growth could be best f1t by
the Loglstic or autocatalytlc equation.
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In the Ilterature at least three me-
thods have been used to dlscriminate
and choose the best model between some
growth models. Orensenz & Galluccl
(1988) wuse an "F" statlstlcal test for
the comperison of growth models wuslng
the resldual sume of squares (R55) as
baslc elements for the comparison.
Somerton (1980) makes a comparison of
the flts obtalned by the stralght-line
and hyperbollc models usign the Wil-
coxon slgned rank statlstlc test to
discrimate them. Cellarlo & Fenaux
(1990) used the Lockwood dlagrams to
choose between growth equations of Von
Bertalanffy and Gompertz. In the study
only was consldered the RSS to choose
the Leoglstlc model as the best model
ad justed To the data obtalned.

In spite of having slgnlflcative
difference between logistic curves of
Winter and Spring (Table 2 and Flg. 4),
the seasonallty or temperature do not
effect the Loo nelther the growth rate,
but there are notorlous differences In
the constant (Loo - Lo/Lo). This di-
tferences could be expleined by the
dlfferentes recrultment slzes observed
(Table 1 and Flg. 3). Yamaguchl (1975)
show that the time Intervals over which
growth s measured mod!fy the growth
parameters and growth rate In non-
Ilnear growth curves and thls could
explaln In part the verlatlons observed
In the Flg. 3b.

The differences observed In the
Winter and Spring growth could be ex-
plalned In relatlon +o the temperature
tluctuatlon range of each season.
There are a lot of bibllography about
the Importance of the temperature 1In
the [1fe cycle of the merlne specles.
But there Is not much Informatlon about

temperated seas specles that develop
all Ilife cycle within & only range of
temperature as seem to be In R.
pustula. The genus Romanchells has
principelly specles restricted to sub-
antarctlc waters (Knlght-Jones 1984)
end R. pustulata 1s one of the member
dlstributed more +to the northern and
could be estimated that hlgh +empera-
tures could produce & low growth to be
distributed In the peripherical zone of
latitudlinal distribution. However, the
results are different to the previously
hypotetlized. It Is also Important to
conslder the larval adaptations +to
survive to dlifferent thermlcs condi-
tions from one season to other. In the
La Herradura Bay, durlng the Winter
there are a thermle amplltude near +o
0.78°C and durlng Spring this ampli-
tude Is Increasing to 3.45°C (Flg. 5).

The growth of R. pustulata 1s neerly
simllar Yo other tublcolous poly-
chaetes. Miura & Kajlhara (1984)
show that Hydroldes ezoensls and Poma-
tolelos krausil, both serpulld poly-
chaetes, take 5 months to get the
Gee (1967) shows that
Splrorbls ruprestls a splrorbld poly-
chaete, get the asymptote slze In 4
months.  Oyenekan {1967) mentlon +that
Caullerlella caputesocls, & cirratulld
polycheete, obtalns thelr asymptote
slze In aprox. 6 months. Other poly-
chaetes require lerger perlods of time
to obtaln the asymptote slze and pre-
sent larger Ilfe span. Ralner (1984)
shows thet the |1fe span of Pactinaria
korenl 1s nesr to 3 years. Creaser
(1973) mentlons that Glycera dlibran-
chlata has = |Ife span near to 3-4
years and Ollve (1978) cltes that
Nepthys hombergll and N. caeca have a
life span aprox. to 2=3 years. Caplte-

asymptote slze.
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Iia caplitata has allfe span less than 2
years (Warren 1976). A common way to
all these studles Is that they do not
present the data In functlons of growth
equations and the present study seems
to be the flrst one to do It.

The growth of R. pustulata Is one of
the fastest within the fouler marine
Invertebrates present In the Herraudura
Bay. Thls Growth Is neerly simllar to
the one showed by the small bearnacle
Balanus laevls (maxImum base diameter
of 10 mm obtained durlng 85 days; per-
sonal observations). However, are
these comparisons Important?. The di-
fferent morphology and the different
structures +o be measured could not
Indlcate good correspondence. The only
common way wilthin the last mentloned
specles Is the use of an external pro-
tectlon that Increase In slze while the
indlvidual grow up. The fouler Inver-
tebrates present & great varlablllty In
the body morphology end do not permit
to establlish comparison between the
deta of thls study and those obtalned
for Bugula neritina (remlflcated
bryozoan), Umbonula alvarezlana (in-
crustants bryozoan), Clona Intestinalls
and Pyura chilensls (Both solltary
ascidians), beceuse the mechanism of
space occupatlon Is different. 1t Is
possible that the slize range can be
expressed In the terms of the common
logarithm of the ratlo of the maxImal
slze agalnst the recrultment slze, so
that the Increase of |lnear dimension
for each specles could be showed as

number ot orders of magn | tude
{Yamaguchl 1975).
At the community level, 1t has been

suggested for some subtidal systems,
specles arriving flirst may be able to

reslst |ate Invasor specles, so that
the abundance of sessile specles In
such communitles can be explalned by
measuring the colonlsing abllity of
components specles (Sutheriand 5
Kerlsen 1977)s In relatlon to R.
pustulata. +thls 1s an early Invader,
but It Is covered by the other specles
of blgger slze or by ones of fastest
growth rate. Alsc, This splrorbld seem
be a semelparous specles, whlich Implles
a short Ilfe and could not present
problems to the arrivals of recrults of
later specles.

It R« pustulata 1s semelparous,
then the brooding development could
take near 10 to 20 deys from +the
beginning of the female reproductive
activity to the hatchling larvae stage.
This estimatlon seems similar to the
data reported by Rothllsberg (1974),
which Indicates that In Splrorbls
marlonl the brooding time 1s 15 days.
R. pustulats seems to have lecltotro-
phlc larvae because the old pre-
hatchling lervae have a slze simllar fo
postlarvee ealler settled. Furthermore,
some works show thats splrorblds poly-
chaetes have a plankftonlc life shorter
than 24 hours (Knlght-Jones 1933).

There are few growth data on foullng
specles present In the Herradura Bay
and the chllean coast. The present
work 1s the first of several studles In
advances that will permit to know the
blology of the specles of this
commun ity.
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Table 1. Romanchella pustulata. Mean growth of the calcareous tube in two periods
de 1989: July-September (A) and October-December (B). Sampling developed
in the La Herradura Bay, Coquimbo, Chile. Artificial plates placed at & m

depth.
Time Tube Diameter Standard Desviation N
(Days) (um) (um)
A B A B A ] A B
8 & 290 280 4o 30 40 68
19 11 530 390 120 80 52 76
25 21 960 930 140 120 56 50
36 26 1670 1560 290 230 95 ]
43 39 ELTY] 2550 340 330 121 b2
61 45 3520 3040 400 300 69 49
68 60 3720 3640 310 360 67 67

Table 2. Romanchella pustulata. Winter Growth data of calcareous tube to show how
the values of the Fig. & were obtained.

Time Tube Proportion of transformed
(Days)  Diameter the asymptotic size proportion
(um) (p) (pr)
8 286.50 0.073 =2.53%
19 533.84 0.136 -1.841
25 958.04 0.245 =-1.121
36 1672.52 0.427 -0.286
43 2h37.92 0.623 0.51
61 3519.56 0.899 2.220
68 372014 0.950 3.032

Loo= 3975 um; where Loo=L max /[ 0.95.
p= Tube Diameter / Loo.
pt=1n(p /[ 1-p)



J. Cafiete y R. Ambler Growth in the Polychzete Romanchella pustulata 161

LITERATURE CITED

Cafiete, J.I. 1988. Efectos de Polydora (Polychaeta: Spionidae) en cultive de
pectinidos, con referencia al Ostién del Norte (Argopecten purpuratus). En:
IV Taller de Acuacultura: Problemitica actual en el cultivo del Ostidn del
Norte, y ostra jponesa. Universidad del Norte, Coquimbo, Chile: 50-60, 4
figs.

Cellario, C. & L. Fenaux. 1990. Paracentrotus lividus (Lamarck) in culture
(larval and benthic phases): parameters of growth observed during twe years
following metamorphosis. Aquaculture 84:173-188.

Creaser, E.P., Jr. 1973. Reproduction of the bloodworm Glycera dibranchiata in the
Sheepscot Estuary, Maine, Journal Fishery Research Board (anada, 30:161-166.

De Silva, P.H.D.H. 1967. Studies on the biology of Spirorbinae. Jounal of Zoology,
London. 152:269-279.

Dubois, R. 1979. Marine fouling organism, season and depht of settlement in Bahia
La Herradura, Chile, S.A. Centro de Investigaciones Submarinas. Universidad
del Norte, Coquimbe, 44 pp.

Duchene, J.C. 1982. Quelques problemes 1ies a la croissance chez les annélides
polichetes. Seminaire sur la croissance des invertebrés marins. Oceanis,

§:493-504,

Duchene, J.C. & M. Bhaud. 1988. Uncinial patterns and age determination in tere-
bellid polychaetes. Marine Ecology Progress Series, 49:267-275.

Escourt, 1. 1975. Population structure of Aglaophamus verrilli (Polychaeta: Nephty-
dae) from Tasman Bay. New Zealand Oceanographic Institute Record, 2:149-154.

Fauchald, K. 1977. The Polychaecte worm. Definitions and keys to the orders,
families, and genera. Natural History Museum of Los Angeles County, Scien-
tifical Series, 28: 1-190.

Galluci, V.F. & T.J. Quinn. 1979. Reparameterizing, fitting, and testing a
simple growth model. Trans. American Fishery Society, 108: 14-25.

Grant, A., P.J. Morgan and P.J.W. Olive. 1987. Use made in marine ecology of
methods for estimating demographic parameters from size/frecuency data.
Marine Biology, 95: 201-215.



162 Revista de Biologia Marina Vol. 25, N92, 1990

Gee, J.M. 1967. Growth and breeding of Spirorbis rupestris (Serpulidae). Journal
of Zoology, London, 152: 235-244.

Kirkegaard, J.B. 1970. Age determination of Nephtys (Polychaeta: Nephtyidae).
Ophelia, 7: 277-282.

Knight-Jones, E.W. 1953. Decreased discrimination during setting after prolonged
planktonic life in larvae of Spirorbis borealis (Serpulidae). Journal Marine
Biology Association United Kingdom, 32: 337-345.

Knight-Jones, E.W., P. Knight-Jones ‘& P.J. Vine. 1972. Anchorage of embryos in
Spirorbinae. Marine Biology, 12: 289-204.

Knight-Jones, P. & E.W. Knight-Jones. 1984. Systematic, ecology and distribution
of southern hemisphere spirorbids (Polychaeta: Spirorbidse). In: Proceedings
of the First International Polychaete Conference, Sydney, Australia. P.A.
Hutchings (Ed.), published by the linnean Society of New South Wales: 197-
210.

Mivra, T. & T. Kajihara. 1984. An ecological study of the life histories of two
japanese serpulid worm, Hydroides ezoensis and Pomatoleios krausii. In:
Proceedings of the First International Polychaete Conference, Sydney, Austra-
lia. P.A. Hutchings (ed.), published by The Linnean Society of New South
Wales: 338-354. :

Moraga, J. & J. Olivares, 1987. Observaciones sobre el Nifio 82-83 en Bahia La
Herradura, Coguimbo, Chile (2925830" §, 7192230" W) Ciencia y Tecnologia
del Mar, CONA, 11:3-15.

Neter, J. & W. Wasserman. 1974. Applied linear statistical models. R.D. Irwin,
Inc., Illinois, 842 pp.

Olivares, J.M. 1988. Variacidn temporal de las condiciones oceanograficas en Bahia
La Herradura de Guayacadn, Chile. Biota, Osormo, Chile, 4:89-106.

Olive, P.J.W. 1977. The life-story and population structure of the polychaete
Nephtys caeca and Nephtys hombergii with special reference to the growth
rings in the teeth. Journal Marine Biology Association United Kingdom,
57:133-150.

Olive, P.J.W. 1978. Reproduction and annual gametogenic cicle in Nephtys
hombergii and Mephtys caeca (Polychaeta: MNephtyidae). Marine Biology, 46:83-
90.



J. Cafiete y R. Ambler Growth in the Polychaete Romanchella pustulata 163

Oresanz, J.M. % V.F. Galluci. 1988. Postlarval life history schedules in Cancer.
Journal of Crustacean Biology, 8: 187-220.

Oyenekan, J.A. 1987. Populations dynamics and secondary production in an estuarine
population of Caulleriella caputesocis (Polychaeta: Cirratulidae). Marine
Biology, 95: 267-273.

Rainer, S.F. 1984. Polychaeta as a representative taxon; their role in function and
secondary production of benthic communities in three estuaries. In: Pro-
ceedings of the First International Polychaete Conference, Sydney, Australia.
P.A. Hutchings (ed.), published by The Linnean Society of New South Wales:
370-382.

Ricker, W.E. 1975. Computations and interpretation of biological statistics of fish
populations. Bulletin Fishery Research Board Canada, Bulletin, 171: 1-382.

Riklefs, R.E. 1967. A graphical methods of fitting equations to growth curves.
Ecology, 48: 978-983.

Rothlisberg, P.C. 1974. Reproduction in Spirorbis (Spirorbella) marioni Caullery &
Mesnil (Polychaeta: Serpulidae). Journal Experimental of Marine Biology and
Ecology, 15: 285-297.

Rozbaczylo. N. 1985. Los anélidos poliquetos de Chile. Indice sinonimico y dis-
tribucién geogrifica de especies. Monografias Bioldgicas, 3: 1-28%.

Sokal, R. & F.J. Rholf. 1969. Biometry. W.H. Freeman Co., San Francisco, 776 pp.

Somerton, D.A. 1980. Fitting straight lines to Hiatt growth diagrams: a re-evalua-
tion. Journal du Conseil International Exploration Mer, 39: 15-19.

Sutherland, J.P. & R.H. Karlson 1977. Development and stability of the fouling
community at Beaufort, North Carolina. Ecological Monograph, 47: 425-446.

Therp, C.H. & F. Segrove. 1975. The opercular moult in Spirorbis spirorbis
(L.) and S. pusilloides Bush (Polychaeta: Serpulidae). Journal Experimental
of Marine Biology and Ecology, 19: 117-143.

Valderhaug, V.A. 1985. Population structure and production of Lumbrineris fragilis
(Polychaeta: Lumbrineriidae) in the Oslofjord (Norway) with a note on metal
content of jaws. Marine Biology, 86: 203-211.



16k Revista de Biologia Marina Vol. 25, N0Z, 1990

Viviani, C.A. & L.H. DiSalvo. 19B0. Biofuling in north-central coastal bay. En:
V Congreso Internacional de Corrosidn Marina e Incrustaciones, Barcelona,
Espafa, pp. 69-74.

Warren, L.M. 1976. A population study of the Polychaete Capitella capitata at
Plymouth, Marine Biology, 38: 209-276.

Yamaguchi, M. 1975. Estimating parameters from growth rate data. Problems with
marine sedentary invertebrates. Oecologia, 20: 321-332.

Manuscrito recibido en agosto de 1990 y aceptado en diciembre de 1990.





