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Abstract 
A Serpulidaepolychaetae, Spirobranchuskraussii, was newly recorded in the Persian Gulf, 

Iran. It is the first record of Serpulidae species in Iran. Serpulidaeforms dense aggregations in 

rocky shores in Bandar Abbas. This research investigated the biological structure and the 

effect of temperature on embryonic stages of S. kraussii. Sampling was conducted with a 

quadrant of 10×10 cm2, in rocky shores from January to May. The largest specimen of S. 

kraussiimeasured to a total body length of 36.4 mm, body width of 2.3 mm, total tube length 

of 48mm, and body wet weight of 0.11mg. Outer surface of tube is white and triangular in 

cross-section, inner surface colored blue or violet. Body color in ventral surface of thorax is 

dark violet, blue and pink. The sex ratio in S. kraussii was 1:2 and 1:0.81 in winter and spring 

respectively. Length-weight relationship was exponential and growth seems to be allometric for 

S. kraussii. A linear relationship was found between total length and other parameters. 

Correlation coefficients between parameters were positive and significant (p<0.05). The 

specimen of S. kraussii in this study was larger than other specimens from different regions. The 

highest fertilization value and embryonic developmentwere observed at 28 ºC while at 34 ºC 

lowest fertilization occured and embryonic stage did not develop and cells denatured. The 

smallest eggs are produced at 34 ºC, whereas the largest are produced at 28 ºC. Results of this 

study suggest that temperature is an effective environmental factor which influences S. 

kraussiilife cycle, offsprings and survival of larvae. 
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1. Introduction 

The Family Serpulidae (Rafinesque, 1815), is a 

member of fouling communities and resident 

polychaetes attached to hard substrata from intertidal 

to abyssal (5200 m) zone (Rouse and Pleijel, 2001; 

Ten Hove and Kupriyanova, 2009; Kupriyanova and 

Nishi, 2010; Kupriyanova et al., 2011). Serpulidae 

are easily recognizable by several characters such as, 

their calcareous tube, operculum, colorful radiolar 
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crown, chaeta and uncini (Sun et al., 2016; 

Sanfilippo et al., 2017). They are able to form dense 

populations on fouling structures such as quay, 

mariculture equipment and ship hulls, which provide 

shelter, food and substrate for many coastal organisms 

(Cinar, 2006; Hill, 2013). Pores between tubes in 

Serpulidae polychaetae collect water, serve predators 

andare breeding place and nursery area for coastal 

organisms (Vinn, 2013). Serpulidaepolychaetae 

produce planktonic larvae which, settle to the sea bed 

after a while and metamorphosize (Bowden et al. 

2009; Gosselin and Sewell, 2012). These tubeworms 

generally undergo four main stages of development 

in their life cycle, embryonic stages, larval stages, 

settlement and metamorphosis, growth and 

maturation (Asgari and Jahangard, 2012). Marine 

invertebrates release their gametes and sperms 

directly into water column for sexual reproduction 

which after fertilization, the negatively buoyant 

zygotes sink to sea floor, and divide into the blastula 

stage (Caldwel et al., 2002). Geographic situation 

and environmental (physical and biological) factors 

control many phases of the life cycle and embryonic 

development stages in Serpulidspolychaetae (Asgari 

and Jahangard, 2012). The role of temperature as an 

abiotic factor, in the growth, survival, and regulation 

of life cycle of many polychaetae species is well 

known (Olive et al., 2000; Simoniand Prevaleni, 

2003). The effect of temperature in Serpulid species 

is dependent to the tolerance of species and can be a 

serious threat for offspring fitness, adaptability and 

persistence in this species (Byrne et al., 2010; Byrne, 

2012). 

The Persian Gulf is a relatively shallow body of 

water and temperature fluctuations of this Gulf waters 

have created unique marine and coastal ecosystems 

(Bayani, 2016). The Strait of Hormuz connects the 

Persian Gulf with Gulf of Oman and it provides the 

only sea passage from the Persian Gulf to the open 

ocean. The Persian Gulf and its coastal areas serve 

many organisms. It is likely that some species 

inhabiting the Persian Gulf coastal may be transported 

from other parts of the world through Strait of 

Hormoz, entering thePersian Gulf. 

Spirobranchuskraussii (Baired, 1865) is a fouling 

Serpulidaepolychaetae that is newly recorded in the 

Persian Gulf and covers vast surface of rocky shores 

of Bandar Abbas (the Persian Gulf, Iran). However, 

this species is a fouling organismhas and has 

important ecological role in rocky shores of Bandar 

Abbas. This species is reported as a species widely 

distributed in the Indo-Pacific region forming large 

intertidal aggregations (Belal, 2012). It appeared in 

Indo-pacific Ocean, first and is now present in most 

regions of the world (Belal and Ghobashy, 2012). 

Physical and biological factors control many 

phases of the life cycle in marine invertebrates 

(Simonini and Prevedelli, 2003). The impact of 

abiotic factors in early stages of life cycle of S. 

kraussii (as an important ecological species) will 

help us to understand and determine whether abiotic 

factors, such as temperature fluctuations can change 

the existence and resistance of this fouling organism 

in rocky shores of Bandar Abbas. The aims of this 

study are determining biological structure of newly 

recorded polychaetaeand the effect of temperature 

fluctuations on the embryonic stages of S. kraussii, 

in rocky shore of the Bandar Abbas.  

2. Materials and Methods 

2.1. Study Area and Sampling 

Samples were taken from the rocky shore in 

Bandar Abbas (27 ̊ 10'53.26 ‘‘N and 561̊9' 08.91’’ E) 

located in Hormozgan province, in the Persian Gulf 

coast line, Iran (Figure 1). Sixty specimens were 

collected from 3 stations in 10×10cm2 quadrats at 

during low tide from January to May (Belal, 2012). 

Small samples of rock were collected with a hammer 

and chisel. In the laboratory, all samples were 

washed with freshwater and preserved in 70% 

ethanol until further analysis. 
 
 



 

 

2.2. Taxono

and Sex Rat

To enab

were broke

were sorte

numbers of

identificatio

we used tax

Baird (1865

Wehe and F

by a digital

to stereo an

with an 

measuremen

length and 

with vernie

present stud

variable an

dependent 

growth con

omic Analysi

tio 

ble measurem

en with a st

ed under a 

f specimens 

on the famil

xonomic key

5), Mohamm

Fiege (2002)

l camera (D

nd compoun

ocular 

nts of sampl

width and l

er calipers (±

dy, body le

nd body wid

variable. Th

nstant (b=1 m

Jo

Fi

is, Biometric

ments of th

turdy forcep

stereomicr

counted an

y and specie

ys and/or des

mad (1971), 

. Serpulids im

Dino-lite, AM

nd microscop

micromete

les such as 

length of tub

± 0.05 mm 

ngth was as

dth and leng

he “b“repres

means isome

Journal of the P

ig.1: Map of the

cal Measurem

e animals, 

ps. Then sam

roscope and

nd identified

es of polych

criptions for

Crisp (1977

mages were t

M-423X) atta

pes and equi

er. Biome

body weigh

be were reco

accuracy). I

s an indepen

gth of tube 

sents the rel

etric growth;

Persian Gulf 

51 

e studied area w

ments 

tubes 

mples 

d the 

d. For 

haete, 

rm by 

) and 

taken 

ached 

ipped 

etrical 

ht and 

orded 

In the 

ndent 

were 

lative 

; b>1 

m

n

si

A

(N

co

et

kr

o

d

fl

in

m

2

em
w
S

(Marine Scien

with sampling s

means positiv

egative all

ignificance 

ANOVA, ad

Negreiros- F

onfidence in

t al., 2005)

raussiiwas 

f10 worms/m

The sex id

etermined b

luid and im

ndividual (G

male ratio wa

.3. Experime

In order to
mbryonic st

were collecte
pawning wa

nce)/Vol. 6/No

station. 

ve allometer

lometeric g

of “b “wa

dopting a s

Fransozo et 

nterval of the

. The popu

analyzed in

month was m

dentification 

ased on the 

mmature oo

Gosselin and 

as also calcul

ental Design 

o assay the 
tages of S. 
ed from rock
as induced b

o. 22/Decembe

ric growth; a

growth). T

was tested b

significance 

al. 2003) a

e regression 

ulation size 

n Excel2007

measured. 

in Spirobra

e type of gam

ocytes) spaw

d Sewell, 20

lated. 

effects of t
kraussii, ad

ky shore of 
by removing 

er 2015/11/49

 

and b<1 me

The statisti

by One- w

level of 

and noting 

line (Masun

structure of

7. Total len

anchus sp. w

mete (coelom

wned by e

12). Female

temperature 
dult specim
Bandar Abb
whole anim

9-60 

eans 

ical 

way 

5% 

the 

nari 

f S. 

ngth 

was 

mic 

ach 

e to 

on 
mens 

bas. 
mals 



fro
the
Th
con
al.
mi
rem
egg
tim
am
and
dev
and
mi
ml
tem
(10
fer
ela
cap

3. 

3.1

om their tube
e ends of the
hen,each wo
ntaining 20 
, 2001), to s
inutes. Coelo
moved by d
gs had settl

mes in filtere
mount of dil

d Havenhan
velopment st
d images tak
icroscope. Th
l beakers o
mperature at 
000 ± 200) l
rtilized cells
apsing betwe
psule) were d

Results and

1. Descriptio

The polych

 

es without h
e tubes (Asg
orm was pl
ml of 19ºC 
stimulate ga
omic fluid an
decanting of
led. The eg

ed seawater a
lute sperm 
nd, 2002). 
tages were id

ken by Dino- 
hen, Culture

of filtered s
17ºC, 25ºC

lux in 12/12 
s and age 
een the zygo
documented.

d Discussion 

n and Remar

haete speci

Lav

arm by care
gari and Jaha
laced in a 
seawater (K

amete release
nd immature
ff the sea w
ggs were w
and fertilized
suspension 

Later, ste
dentified (An
light camera
s were main
seawater in 

C, 28ºC and 
light/dark re
at birth (T

ot and hatch
. 

rks 

ies were 

F

vajoo and Amr

fully breakin
angard, 2012
separate vi

Kupriyanova 
e after 10- 1
e oocytes we
waterafter th
ashed sever
d with a sma
(Kupriyanov

ep embryon
nderson, 197
a attached lig
ntained in 10

a controlle
34ºCand lig
egime. Size 
Time or day
hing from th

identified 

ig. 2: Spirobran

rollahi Biuki /

52 

ng 
2). 
ial 
et 

15 
ere 
he 
ral 
all 
va 

nic 
73) 
ght 
00-
ed 

ght 
of 
ys 
he 

as 

Spiro

Elen
Th

was 
total 
The 
roun
Oute
secti
(pres
of th
(Figs
or r
Figu
diffe
typic
trans
pigm
of th
2000
func
serve
when
rapid
the o
tube 

nchus kraussii c

/ Biological St

obranchus k

na Kupriyano
he largest sp
total body le
tube length
posterior p

nded with sm
er surface of 
ion, inner 
served specim
horax somet
s 3 and 4). C
radiolar crow
ures 3 and 4.
erent radioles
cally red, pi
sverse bands 

ment) that is 
he crown of 
0). Primary 
tion as an o
e as respirato
n animal thr
dly into its p
operculum as
(Hanson, 19

classification. 

tructure and th

kraussii (Fig

ova. 
pecimen of 
ength 36.4 m
h 48mm, bo
art of body

mall depress
tube is white
surface co

mens). Body
times is dark
Colorful cilia
wn and ope
. The specie
s color. In S
nk, or orang
because of a
responsible 
Serpula verm
role of rad

rgan for filte
ory organs. T
reatened or 
protective ca
s a plug to fa
949). 

the Effect of T

g. 2) and co

S. kraussiiin
mm, body wi
ody wet wei
y is sharp i
sion in fema
e and triangu
olored blue
y color in ven
rk violet, blu
ated feather-
erculum are

es of polycha
Serpulid, tub
ge in color,
astaxanthin (
for the brig

micularis (P
diol in S. k
ter feeding, r
The role of o
disturbed, i

alcareous tub
fasten the ent

 

Temperature…

onfirmed by

n this study
idth 2.3 mm,
ght 0.11mg.
n male and
ale (Fig. 3).
ular in cross-
 or violet
ntral surface
ue and pink
-like tentacle
e shown in
aetae have a
beworms are
, with white
(a carotenoid
ght red color
amela et al.,
kraussiiis to
radioles also
operculum is
it withdraws
be and used
trance to the

 

y 

y 
, 
. 

d 
. 
-
t 
e 
k 
e 
n 
a 
e 
e 
d 
r 
, 
o 
o 
s 
s 
d 
e 



 

Fig. 3

 

 

3: Parts of Spiro

Jo

obranchus krau

Journal of the P

ussii body and tu

Persian Gulf 

53 

ube-building. S

(Marine Scien

Scale line 0.05 m

nce)/Vol. 6/No

mm. Photograph

o. 22/Decembe

hed by Fatemeh

er 2015/11/49

 

 
h Lavajoo. 

9-60 



 

tha

(20

mm

3.2

Body length

an that repor

006) from th

m and Belal (

2. Biometrica

Cinar (2006

Fig. 4: Parts of 

h of S. kraus

rted by Cris

he Levantine

(2012) from 

al Measurem

6) reported th

Lav

f Spirobranchus

ssiiwas large

sp (1974) at 

e coast of T

Suez Bay at

ments and Sex

he biometric

vajoo and Amr

s kraussii body. 

r in this stud

25mm, Cin

Turkey at 10

t 23mm . 

x Ratio 

al relationsh

rollahi Biuki /

54 

 Scale line 0.05

dy 

nar 

0.2 

hip 

betw

expo

as li

this 

findi

2.015

(p<0

show

/ Biological St

5 mm. Photogra

ween body l

onential with 

near (p<0.05

investigatio

ings with a s

5) and positi

0.05) betwee

w slightly la

tructure and th

aphed by Fatem

length and w

allometric g

5) with other

on, fully c

smaller allom

ve significan

n parameter

rger range o

the Effect of T

meh Lavajoo. 

wet weight 

growth (b= 2

er parameters

confirms Ci

metric growt

nt correlation

rs. Results o

of total leng

Temperature…

 

 

(Fig. 5) is

2.48) as well

s. Results of

inar (2006)

th index (b=

n coefficients

of this study

gth and tube

 

s 

l 

f 

) 

= 

s 

y 

e 



length of S.

respectively

(2012). at 7

Simalrly, th

present stud

(1913) at14

(1985) at 1

Wet weight

0.002 to 0.1

the lengths 

elongates, it

5). There i

length of bo

mechanism 

not need bu

of total 

 kraussii (8 

y) compared

 to 35 mm a

he 26 mm to

dy was large

4 mm, Day 

7mm and B

t of S. krau

11mg. There 

of the worm

ts tube lengt

is no signifi

ody and leng

for saving e

uilding tube 

body le

Jo

to 36.4mm 

d with Bela

and 19 to 42 

otal length of

er than that r

(1961) at 2

elal (2001) a

ussii specim

is a direct co

m and its tu

th elongates 

ficant differe

gth of tube (p

energy as sma

(Crisp, 1976

ength in 

Fig. 5: The 

Journal of the P

and 10 to 48

al and Ghob

mm, respecti

f S. kraussiii

reported by P

25mm and S

at nearly 26 

mens ranged 

orrelation bet

ube, as the w

accordingly 

ence between

p>0.05). Thi

all specimen

6). The frequ

S. krau

relationship bet

Persian Gulf 

55 

8mm, 

bashy 

ively. 

in the 

Pixell 

Shalla 

 mm. 

from 

tween 

worm 

(Fig. 

n the 

is is a 

n does 

uency 

ussiiin 

cu

o

M

an

sm

sp

re

b

p

ra

th

C

le

fa

p

tween biometri

 

 

(Marine Scien

urrent stud

ccurred in 

May (Figure 

The female

nd 0.81:1 in

maller than 

pecies from 

elated to repr

eginning of s

eriod of fem

atio was prob

he immature 

Costa, (2003

ength and l

actors that 

olychaetae (B

cal measureme

nce)/Vol. 6/No

dy showed 

7-14 mm ca

6). 

e to male sex

n winter and 

reported b

Suez Bay. 

roductive sea

spawning sea

male ovary de

bably due to

stage (63.4%

) andBelal 

lunar cycles

influence 

Belal, 2012; 

nts of S. krauss

o. 22/Decembe

the high

ategory dur

x ratio of S. k

 spring, resp

by (Belal, 2

Smaller se

ason, weathe

ason in sprin

evelopment. 

o recruitment

%) in winter 

(2012). Tem

s are other 

reproductiv

Minetti et al

sii 

er 2015/11/49

hest frequen

ring January

kraussii was 

pectively, mu

2012) for t

ex ratio can 

er condition a

ng. Spring is 

The higher 

t and increas

as observed

mperature, d

environmen

ve activity 

l., 2013). 

 

9-60 

ncy 

y to 

2:1 

uch 

this 

be 

and 

the 

sex 

sing 

d by 

day 

ntal 

in 



3.3

exh
siz
cyc

for

Fig
hea
Sca
0.0
form
Inc
 

 

3. Effects of 

The specime
hibited broad

ze and timing
cle in relatio
Embryonic 
rmation of 

g. 7: Early em
ad),Scale bar: 0
ale bar:0.05mm
2mm(G) >32-c
m a hollow ba
ubation time is 
 

Temperature

ens of S. kra
d differences
g of develop

on to tempera
stage start
the single-

mbryonic develo
.05mm (C) Pre

m (E) Second cle
cell stage, Scal
all called the b
 40h at 25ºC (J)

Lav

Fig. 6: The f

e on Embryo

ausiiin in the
s in fertilizat
pment in firs
ature. 
ts with fert
-celled enve

opment of Spi
- cleavage stag
eavage stage, (o
e bar: 0.05mm
blastula(open a
) Adult male an

vajoo and Amr

Frequentcy clas

frequency class 

onic Stage 

e current stud
ion index, eg
st stage of li

tilization an
eloped zygo

irobranchus kr
e (open arrow h
open arrowhead

m(H)Side view o
arrowhead is re
nd female S. kra

rollahi Biuki /

56 

 

ss of total body l

of total body le

dy 
gg 
ife 

nd 
ote 

(Fig.
cleav
clust
Then
ball 
layer
struc
gastr

raussii. (A and
head is fertiliza
d is fertilization
of 64-cell stage
earrange cells),
aussii. 

/ Biological St

length (mm) 

ength in S. Krau

. 7 A, B an
vage stages 
ter of cells c
n, cells rearr
called the b
red blastula
cture known
rula, larva ha

d B) Newly fe
ation envelope),
n envelope) Sca
e, Scale bar: 0
, The size of e

tructure and th

 

ussin Iran  

nd C) follow
(Fig. 7 D 

called cleava
range thems
blastula (Fig

is reorganiz
n as the ga
atch.

ertilized zygote
, Scale bar: 0.05
ale bar:0.05mm
.02mm(I) The 
egg is 70–80μm

the Effect of T

wed by first 
and E) to p

age (Fig. 7F
selves to for
. 7 I). Next
zed into a t
astrula. At 

 
te, (open arrow
5mm (D) First 

m (F) >16-cell st
cells rearrange

m, Scale bar: 

Temperature…

and second
producing a

F, G and H).
rm a hollow
, the single-
hree-layered
the end of

whead is polar
cleavage stage,
tage, Scale bar:
e themselves to
0.02mm. Total

 

d 
a 
. 

w 
-
d 
f 

r 
, 
: 
o 
l 



At low te

higher tem

however, th

(even faster

lowest fert

occurred an

phases of t

longer than

required fo

significantly

ºC. It is re

stage of lif

occurs at 28

Fig. 8: Effect o

kraussii. (Error

Increasin

and is enha

(Schlegel e

opportunisti

influence m

(Prevedelli 

strong influ

the oviger

investment. 

the time re

significantly

polychaetes

conditions e

in controllin

and reprodu

Simonini, 2

size of eg

emperature, 

mperatures a

he developm

r than) at 25 

tilization an

nd cells den

the biologica

n those at 

or the emb

y as tempera

eported thatt

fe cycle of 

8 ºC. 

of temperature on

r bars represente

ng sperm spe

anced under

et al., 2014)

ic polychae

many phase

and Simonin

uence on fecu

rous capsul

Simonini a

quired for th

y with tem

, such as and

especially tem

ng the dura

uction (Mend

2000). It is o

ggs reflects 

Jo

egg cells do

and in parti

ment of the 

ºC (Fig. 8) 

nd embryon

natured. The 

al cycle at 1

25ºC and 

bryos to h

ature rises (p

the best tem

S. kraussiii

n egg size (ɸ) an

ed standard error

ed affects fe

r warmer wa

). In many 

etes, enviro

e of the 

ni, 2000). T

undity, size o

les and al

and Prevedel

he embryos 

mperature h

d Capitella s

mperature, p

ation of deve

dez et al., 200

obvious that 

adaptation 

Journal of the P

o not develo

icular at 28

embryo is f

while at 34ºC

nic develop

duration of

17ºC is gene

28ºC. The 

atch is red

p< 0.05) up 

mperature fo

in Bandar A

nd age at birth (Ϯ

r). 

rtilization su

ater tempera

other specie

onmental fa

biological 

emperature h

of the eggs a

lso reprodu

i (2003) rep

to hatch red

hikes. In 

sp., environm

play a crucia

elopment, gr

00; Prevedell

variability i

to different

Persian Gulf 

57 

op. At 

8 ºC, 

faster 

C the 

pment 

f first 

erally 

time 

duced 

to 28 

or fist 

Abbas 

 
Ϯ) of S. 

uccess 

atures 

es of 

actors 

cycle 

has a 

and of 

uctive 

ported 

duces 

some 

mental 

al role 

rowth 

li and 

in the 

t and 

fl

P

4

fo

sh

an

w

sh

P

to

O

H

b

T

d

te

R

A

A

B

B

B

B

(Marine Scien

luctuating en

Prevaleni, 200

. Conclusion

In the pres

ouling polyc

hore of Band

n important 

which is dist

hores. It is lik

Persian Gulf f

o hulls of shi

Ocean toward

Hormuz. In t

iometrics tha

This can be 

ifferent ec

emperature) c

References 

Anderson, D. 

annelids an

monograph

Pergamon P

Asgari, L., J

Commercia

Polychaete 

in Australia

Baird, W., 18

and varietie

of Grube) i

J. Linn.Soc

Bayani, N.,

Challenges 

49(6):1047-

Belal, A. A.

Polychaetes

Science, Za

Belal, A. A

Settlement 

nce)/Vol. 6/No

nvironmental 

03). 

n 

ent study, S.

chaetae speci

dar Abbas, Ir

ecological s

ributed vastl

kely that this

from the Ind

ips crossing 

ds the Persi

this study, S

an specimen 

because of 

ological an

conditions in 

T., 1973. Em

nd arthropod

s in pure and

Press, 50: 495

Jahangard, S

al Mitigatio

Tubeworm P

an Blue Muss

865. Descript

es of tubicolo

in the collect

.Lond (Zoolo

2016. Eco

of the Per

-1063. 

M. 2001. 

s in Suez B

agazig Univer

A. M., Gho

behaviour 

o. 22/Decembe

characteristi

. kraussii, a 

ies is report

ran. We cons

species in th

ly on the su

s species is tr

do- Pacific th

the Pacific O

ian Gulf vi

S. kraussii 

reported from

more stable

nd climatic

n the Persian 

mbryology an

ods. Internati

d applied bio

5P. 

S., 2012. D

on Method

Pomatocerost

sel Offshore F

tion of seve

ous annelids 

tion of the B

ogy), 8:10-22

ology and 

rsian Gulf. I

Ecological 

Bay.Ph.D The

ersity, 295 P. 

obashy, A. 

and descr

er 2015/11/49

ics (Simoni a

newly record

ted from ro

sider S. krau

he Persian G

urface of ro

ransported to 

hrough attach

Ocean or Ind

a the Strait 

recorded lar

m other regio

, favorable 

c (particula

Gulf.  

nd phylogeny

ional series 

ology. Zoolo

Development 

ds for Wh

taeniata Foul

Farm, 35P. 

ral new spec

(=tribe limiv

British Museu

2. 

Environmen

Iranian Stud

studies on 

esis, Faculty

F. A. 20

ription of 

9-60 

and 

ded 

cky 

ussii 

Gulf 

cky 

the 

hing 

dian 

t of 

rger 

ons. 

and 

arly 

y in 

of 

ogy, 

of 

hite 

ling 

cies 

vora 

um. 

ntal 

dies, 

the 

y of 

012. 

the 



Lavajoo and Amrollahi Biuki / Biological Structure and the Effect of Temperature… 

58 

lessepsian immigrant of the serpulid polychaete 

Pomatoleios kraussii in the Suez Bay. Egyptian 

Journal of Aquatic Research, 38: 23-30. 

Bosence, D.W. J. 1979. The factors leading to 

aggregation and reef formation in Serpula 

vermicularis L. In: Larwood G, Rosen BR (eds) 

Biology and systematic of colonial organisms. 

Academic Press, London. 

Bowden, D. A., Clarke, A., Peck, L. S. 2009. 

Seasonal variation in the diversity and abundance 

of pelagic larvae of Antarctic marine invertebrates. 

Marine Biology, 156(10): 2033-2047. 

Byrne, M., Soars, N. A., Ho, M. A., Wong, E., 

McElroy, D., Selvakumaraswamy, P., Dworjanyn, 

S. A., Davis, A. R., 2010. Fertilization in a suite of 

coastal marine invertebrates from SE Australia is 

robust to near-future ocean warming and 

acidification. Marine Biology, 157(9): 2061-2069. 

Byrne, M. 2012. Global change ecotoxicology: 

identification of early life history bottlenecks in 

marine invertebrates, variable species responses and 

variable experimental approaches. Marine 

Environmental Research, 76, 3-15. 

Caldwell, G. S., Olive, P. J., Bentley, M. G., 2002. 

Inhibition of embryonic development and 

fertilization in broadcast spawning marine 

invertebrates by water soluble diatom extracts and 

the diatom toxin 2-trans, 4-trans decadienal. 

Aquatic Toxicology, 60 (1):123-137. 

Cinar, M.E. 2006. Serpulid species (Polychaeta: 

Serpulidae) from the Levantine coast of Turkey 

(Eastern Mediterranean), with special emphasis on 

alien species. Aquatic Invasion, 1(4): 223–240. 

Costa, P. F. 2003. The oogenic cycle of Nereis 

diversicolor (OF Muller, 1776) (Annelida: 

Polychaeta) in shallow water environments in 

southwestern Portugal. boletin-instituto espanol de 

oceanografia, 19: 14- 17. 

Crisp, M. 1977. The development of the Serpulid 

Pomatoleios kraussii (Annelida, Polychaeta). Journal 

of Zoology, 183: 147- 160. 

Day, J. H. 1961. The Polychaete fauna of South 

Africa. 6. Sedentary species dredged off Cape 

coasts with a few new records from the shore. 

Journal of the Linnaean Society, London (Zoology), 

Magnolia Press., 44:463–560. 

Gosselin, L. A., Sewell, M. A. 2012. Reproduction, 

larval development and settlement of the intertidal 

serpulid polychaete Spirobranchus cariniferus. Journal 

of the Marine Biological Association of the United 

Kingdom, 18P. DOI: 10.1017/S0025315412001701. 

Hanson, J. 1949. Observations on the branchial 

crown of the serpulidae (Annelida, polychaeta) . 

Quarterly Journal of Microscopical Science, 90(3): 

221–233. 

Hill, R. 2013. The importance of Serpulid reefs and 

their vulnerability to ocean acidification. Marine 

Biology, 160: 2279–2280. DOI 10.1007/s00227-

013-2221-9 

Olive, P.J.W., Lewis, C., Beardall, V., 2000. Fitness 

components of seasonal reproduction: an analysis 

using Nereis virens as a life history model. 

Oceanologica. Acta, 23: 377– 389. 

Pamela, L. B., Graham, J. B. R., Christopher, J. G. (eds)., 

Gregory, W. R.2000. Family Serpulidae." Polychaetes 

& allies: the southern synthesis, 4, 1. Melbourne, 

Australia: CSIRO Publishing Australia., 187 P.  

Prevedelli, D., Simonini, R. 2000. Effects of salinity 

and two food regimes on survival, fecundity and 

sex ratio in two groups of Dinophilus gyrociliatus 

(Polychaeta: Dinophilidae). Marine Biology. 137: 

23– 29. 

Kupriyanova, E., Havenhand, J. N. 2002. Variation in 

sperm swimming behaviour and its effect on 

fertilization success in the serpulid polychaete 

Galeolaria caespitosa. Invertebrate Reproduction & 

Development, 41(1-3): 21-26. 

Kupriyanova, E.K.,Nishi, E., 2010. Serpulidae 

(Annelida, Polychaeta) from Patton-Murray 

Seamounts, Gulf of Alaska, North Pacific Ocean. 

Zootaxa., 2665: 51–68. 

Masunari, S., Dissenha, N., Falcao, R. C., 2005. 

Crescimento relativo e destreza dos quelipodos em 

Uca maracoani (Crustacea, Decapoda, Ocypodidae) 



Journal of the Persian Gulf (Marine Science)/Vol. 6/No. 22/December 2015/11/49-60 

59 

no Baixo Mirím, Baía de Guaratuba, Paraná, Brasil. 

Revista Brasileira de Zoologia, 22(4): 974-983. 

Mendez, N., Linke-Gamenick, I., Forbes, V.E., 2000. 

Variability in reproductive mode and larval 

development within the Capitella capitataspecies 

complex. Invertebrate Reproduction and 

Development. 38: 131– 142. 

Minetti, C., Sella, G., Lorenzi, M., 2013. Population 

size, not density, serves as a cue for sex ratio 

adjustments in polychaete worms. Italian Journal of 

Zoology, 80(4): 547-551. 

Myndee, M. N.2010. Vertical Zonation: Studying 

Ecological Patterns in the Rocky Intertidal Zone. 

Science Activities, 47:8–14. 

Negreiros- Fransozo, M.L., Colpo, K.D., Costa, 

T.M.2003., Allometric growth in the fiddler crab Uca 

thayeri (Brachyura, Ocypodidae) from a subtropical 

mangrove. Journal of Crustacean Biology, 

23(2):273-279. 

Pixell, H.L.M., 1913. Polychaeta of the Indian Ocean, 

together with some species from the Cape Verde 

Islands. Transactions of the Linnean Society 

(Zoology) London, 16:69–92. 

Rouse, G.W., Pleijel, F. 2001., Polychaetes. Oxford 

University Press. Oxford, New York, etc., xiii., 

354 pp. 

Sanfilippo, R., Rosso, A., Reitano, A., Insacco, G. 

2017. First record of sabellid and serpulid 

polychaetes from the Permian of Sicily. Acta 

Palaeontologica Polonica, 25-38 

Schlegel, P., Havenhand, J. N., Obadia, N., 

Williamson, J. E. 2014. Sperm swimming in the 

polychaete Galeolaria caespitosa shows substantial 

inter-individual variability in response to future 

ocean acidification. Marine Pollution Bulletin, 

78(1-2): 213-217. 

Sun, Y., Wong, E., Tovar-Hernandez, M. A., 

Williamson, J. E., Kupriyanova, E. K. 2016. Is 

Hydroides brachyacantha (Serpulidae: Annelida) a 

widespread species. Invertebrate Systematics, 

30(1): 41-59. 

Shalla, S.H. 1985. Studies on the serpuloides 

“Polychaeta” in Lake Timsah. M.Sc. Thesis, Suez 

Canal University, 179 p. 

Simonini, R., Prevedelli, D. 2003. Effects of 

temperature on two Mediterranean populations of 

Dinophilus gyrociliatus (Polychaeta: Dinophilidae) 

I. Effects on life history and sex ratio. Journal of 

Experimental Marine Biology and Ecology. 291: 

79– 93. 

Ten Hove, H.A. and Kupriyanova, E.K. 2009. 

Taxonomy of Serpulidae (Annelida, Polychaeta): 

The state of affairs. Zootaxa, 2036. 

Vinn, O. 2013. Occurrence, formation and function of 

organic sheets in the mineral tube structures of 

Serpulidae (Polychaeta, Annelida). PloS one, 8(10), 

75330. 

Wehe, T.,Fiege, D.2002. Annotated checklist of the 

polychaete species of theseas surrounding the 

Persian Peninsula: Red Sea, Gulf of Aden, Arabian 

Sea, Gulf of Oman, Persian Gulf. Fauna of Persia, 

19: 7–238. 

 
Lavajoo and Amrollahi Biuki / Biological Structure and the Effect of Temperature…      

Journal of the Persian Gulf (Marine Science)/Vol. 6/No. 22/December 2015/11/49-60     

Journal of the Persian Gulf 

(Marine Science)/Vol. 6/No. 22/December 2015/11/49-60 

 


