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Biological investigation of the barnacle Microeuraphia permitini

(Zevina & Litinova, 1970) in Bandar Abbas beach (Persian Gulf)
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Bandar Abbas, Iran
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Abstract. Barnacles are bottom-dwelling crustaceans that live on a variety of substrates, including rocks, mollusk shells, corals,
sponges, mangrove roots and leaves, and the body surface of turtles and whales. The present study deals with the species
Microeuraphia permitini on the shores of Bandar Abbas in two stations of mangrove forest and rocky beach in a period of two
months, and has investigated the morphometrics of the specimens, while considering the effect of the lunar cycle on reproduction,
temperature and wind speed of the environment. Five longitudinal parameters (height, basal length and width, opercular length
and width) were recorded. The results showed that 90% and 70% of the samples of both stations had eggs in the second day (new
moon) and eighth days of lunar months, respectively, and in the twelfth day of the lunar month (full moon) all samples contained
eggs. The results showed that there is a significant difference between the height and base length of the barnacle, but the
difference between the opercular length, opercular width and base width is not significant. In addition, in both of mangrove and
rocky stations, there was the highest correlation coefficient between opercular length and width (1=0.84 and r=0.78, respectively).
The lowest correlation coefficient in mangrove station was between base length and opercular width (r=0.5) and in rocky station
between height and base width (r=0.2). The wind pattern was variable during this period and the approximate decrease of the
north wind was seen during the sampling period. Air temperature changes were seen between minimum 30 °C and maximum 39
°C. In addition to the tidal cycle, wind and temperature can affect the spawning of the species as an environmental stress factor.
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Figure 1. The study area in the Strait of Hormuz with sampling stations showing with red dots.
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Figure 2. Sampling stations of M. permitini species. (A) Mangrove forest and (B) Rocky beach.
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Table 1. Statistical parameters of M. permitini studied from two rocky and mangrove stations.

Variance Standard  Standard Range Maximum Minimum Mean  Paramerers  No. Stations
deviation  error ymm

4.387 2.0944 0.0886 14.1 17.4 33 7.36 Height

1.181 1.0876 0.046 7.4 9.8 2.4 5.606 Opercular
length o

3.099 1.7605 0.0745 38.6 41 2.4 4.372 Opercular 559 8
width ~

2.096 1.4477 0.06123 9.1 13.9 4.8 8.1866 Basal length

1.99 1.4106 0.0597 7.4 11.7 4.3 7.302 Basal width

1.675 1.2943 0.0512 8.1 11.1 3 6.275 Height

1.115 1.0557 0.0417 6.5 8.8 23 5.252 Opercular °
length 2

0.687 0.8286 0.0328 5.2 7.1 1.9 4.204 Opercular 640 ED
width §

3.075 1.7535 0.06931 14 14.8 0.8 8.71 Basal length

1.772 1.3311 0.0526 8.3 12.3 4 7.325 Basal width
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Figure 3. Comparison between the morphometric parameters of M. permitini between the two studied stations (different letters
indicate significant differences between the measured parameters (P<0.05)).
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Table 2. Comparison of the significance level between the morphometric parameters of M. permitini of two stations.

Range (95% confidence

interval) Stapdard error _mean daf T Significance Parameters
.. . difference difference level
Minimum Maximum
0.8901 1.2795 0.0992 1.0848 1197 10.93 0 Height
0.8840 1.2855 0.0619 1.3542 1197 5.717 0.778 Opercular
length
0.0149 0.3206 0.0779 0.1678 1197 2.154 0.397 Opercular
width
-0.7048 -0.3419 0.0924 -0.5233 1197 -5.587 0 Basal length
-0.1784 0.1324 0.0795 -0.0230 1197 -0.291 0.227 Basal width
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Table 3. Comparison of correlation relationships between morphometric parameters in mangrove and rocky beach data.

Rocky beach Mangrove forest Relations
H=1.3680L-0.31 R>=0.5 H=0.830L+1.91 R?=0.45 Height and Opercular length
H=0.466BL+3.54 R?=0.1 BL=0.685H+4.4 R?=0.25 Height and Basal length
H=0.312BW+5.07 R2=0.04 BW=0.644H+3.27 R*=0.39 Height and Basal width
H=1.5830W+0.54 R?=0.39 H=1.0110W+2.02 R>=0.41 Heigth and Opercular width
BL=0.7570L+3.93 R?=0.32 BL=09890L+3.51 R?=0.35 Basal length and Opercular length
BW=0.5780L+4.05 R?=0.19 BW=0.8420L+2.89 R?>=0.4 Basal width and Opercular length
OL=1.0320W+1.15 R?=0.62 OL=1.0730W+0.73 R?=0.71  Opercular length and Opercular width
BL=0.73BW+2.85 R>=0.5 BL=0.976BW+1.55 R?=0.54 Basal length and Basal width
BL=1.0180W+3.79 R?=0.34 BL=1.2980W+3.24 R?=0.37 Basal length Opercular width
BW=0.9830W+3.06 R?=0.33 BW=1.0180W+2.66 R?=0.47 Basal width Opercular width

asdllas 3,50 oSl 55 5l anlllas 550 sl itie [y (Ko sl =F Jgar
Table 4. Determining the correlation between the studied variables from the two studied stations.

Significance level Pearson correlation Variables
0 0.15 Height
0 0.166 Opercular length
0.049 0.083 Opercular width
0 0.213 Basal length
0 0.244 Basal width
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Figure 5. Graph of changes in temperature, wind speed and water level of Bandar Abbas beach during the sampling period.
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The 5th to 7th week of sampling The 1st to 4th week of sampling (July) Windrose of two months July and
(August) August
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Figure 5. Windrose of the first to fourth week of sampling (left), Windrose of the fifth month, fifth to seventh week of sampling
(middle) and Windrose in July and August (right).
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Table 5. Statistical information, the state of the moon, wind speed, and air temperature during the sampling period.

7th 6th 5th 4th 3rd 2nd Ist Measurment
81% 32% 28% Full 68% 12% Lunar cycle
. . New Moon . . .
waxing waxing waning Moon waxing waxing
1.31 1.04 0.92 0.76 1.32 0.85 0.92 High tide
-1.47 -1.04 -1.39 -0.87 -1.83 -0.99 -1.42 Low tide .
Maximum Tides (m)
2.79 2.09 2.32 1.64 3.16 1.84 2.35 v
Range
7.22 8.33 9.16 8.33 9.16 8.33 6.11 Maximum Wind speed
1.94 0 0 1.94 0 1.94 1.94 Minimum P
1.04 + (meters per
1.53+3.9 2.07£345 19+509 1.62+£535 225+51 2.03£5.19 3 04 SD+Mean second)
39 39 35 36 37 36 37 Maximum
32 32 30 32 32 32 31 Minimum
206+ 1.69+ Temperature
2.32+35.22 3'5 56 1.64+32.11 1.42+33.29 3'5 13 1.19+£33.5 1.87+34 SD+Mean

M. permitini Jioodg p (603 JSow 536 -F S0
Figure 6. Effect of lunar cycle on the reproduction of M. permitini.

202/Y-Y


https://nbr.khu.ac.ir/article-1-3625-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-12-09 ]

Jahangiri Zarkani et al. Investigation the biology of the barnacle

BB G o OS2 5 G55 (6Kl

Jud Jad L g el a5 ol las pwcm sad Slaslis
Al-Aidaroos & ) cesl Fw by 50 465 ) ieadys
ol el 5 Le 36 waslas o (Satheesh, 2014
oKws; S 5| Balanus amphitrite 445 Jieddgs
o Ve B Y 5lles olidl as ol plas ol (6 e S
Vo loo 5o 5 0as SYsb (5y5l0l) alols 4 yoie of 5 il
slass o il ax 0 Ve gloo b anlin jo ol 5 sile a0
Sy ) u,u.:‘ﬁ‘ g 0dg ).».95 ).31).3 T W A.a.]y LSLQ’B)Y
b dS cdale U goliS i, 5 anils cote il (g5llcasy
(Desai et al., 2000) el bL3,l o a

okis mls Amphibalanus improvisus 45 asllae o
g o 5kee ol cel (295 JB jobar 5598 9 Les a5 ol
.(Nasrolahi, 2012) 545 e 9, o,

W) 2 Sord g @ w5 69 093 s SIS pw) 2 o
» Lo 3 SLs Amphibalanus amphitrite 5¥ sl 4
o5 il a0 YT gles jo g o0g b LU slay 5 o, ol
423 YA b aslin 10 0y al po 4 a6l p3Y oo
ol T il az 0 YA sleo 51 5YL 5 0090 55 SV ol 5 il
Kannika et ) o canlie ao,s 4 5l i 10y S 0 i3l
ISk Liends  owliiceny; asdlas s qal, 2020
5 &S cpl aS ol olis wls Amphibalanus amphitrite
Vb ao e aiS oo Wggoly anlllas 550 ddlaie o Jlo Job
sanlice o g wylo yo Jule oya> ,o o1 LG L ol 8l
oo b g)lolas 5 oo Swaon (590005 cullad 5 2o
Satheesh & ) ols olis gSdgd Slghs g daw ol
Gyl 5 syslely clls Lo 3T (Wesley, 2009
ol g e0g Lo 13U e Chthamalus malayensis St L
asl LanT 3 ol oot el Lol )l Jele szl
.(Yan & Miao, 2004)

G5 0wy p heme byl 56 pw)n o
oy oS ol sl mbs Microeuraphia  permitini
Q] )LMLA u-i)"‘*“’ g9 639 s_JsLn..A s LgLQoLa ) 6)9];)‘)
S e W15 s s g oog Jlo o5 slaole 4 Ly
(Savari et al., 2014) el ool i35 Lo 5l iy
21y Dad g eo)S Culwe 1) guwgyie bl > a2 ()
i Jreads 42 2 5 590551 g WS (o0 i b sk
JSee (Battaglia et al., 2022) 5,135 o 136 Sb o 35590
Foadgs 5 )8, D plee dis w0 olen p (5508

Les a5 a3 soalS asone (sl s 31 5
g ;0 58Sl G yiage b)d mhw sles a5 (5 sbar ol
Bk g e d3€ Eoly 9 (Romdn, 2022) ¢l (5,4,
Herrera et ) ol jin a5 86 9 YL slales o 70
M. permitini $o5 55, » yol> iwgh s .al., 2021
99 0 ladiged yo Jredds g 036 JoSAS (i 0 i 55
ol 45 38 (oo 55) Jlo o5 (loolo 45 bgy o 5 dslie olKiuy|
39 odal s @ bl Lo ol sl a4 atuly
Mo ly 3ge eads ol o Sl pol gl
plos j0 aS odgy Iy 5 (sloyro oKl 9 2, permitini
2 sleadys ol Ll tls Jrandss el Jlo Jsb
ool Sl o Sl sy Jpab 5 ke Jlo oS b
3> Jolae 5o Jreadsi 5 cl 05 ole )5 555k 5 eSS
B ooy ol Sl e ol glsel (550
Lol asls g ygloly Jo Job ples o Balanus amphitrite
b apyd sloole (Sloj o3l ,o o] (teads colld o it
aJl (Rege et al., 1980) ceul ,ule b 8T 5 ol
5 bz Codse 4 iy JSUL Gl gladisS (5505
Co & glp Jie glyiea o3 olite Suij olSe
S e Jolaw jo a8 el sals 3,155 malayensis
Fernando & ) o355 o 5,500 & Jlos Jgad ples ;o aia
oy B gl 5l S5 o Ll (Ramamoorthi, 1977
3 Jready cumsy (Yan & Miao, 2004) s,ls 6)51°‘}
S ools ol Chthamalus malayensis JSG L oole i
g oot b laslS jalys U hojsl 51 lys o slos ar aiy
Gblis js 455 il 5 00d ol yiul 5B S)ly Goyle b peslss
bl laaiss 4 Cond yiinn sloosly ol (g e 5
e 093 50 1) syt 5 Ale o 5 WS e wdy Jaiae
;o (Yan et al.,, 2006) oisS o 0,55 Lieadss 0,90 o
Al dilaie aw 31 C malayensis JSU,L  Jieadg ow)y
ol s sl oids a3lsy aS sle sk 5 By ¢ppelSin
o350 e Jorlo s ey JolS5 Sy i 5 5520le 45 ol
Jbo Jsb ples j0 9)¥ (056 Jolo ladiges ;0 &5 (5 9k
5 ST B 555 ool o 5,5 ol 5o Ll iy g
CawsST g Jajsl rpb slaole po y05n Jolo o g 5]
23l (gl Lull s 4 wilgioe cnl o5 ails jpam
.Koh et al., 2005)
sbyo o Amphibalanus amphitrite JSG,L )y ;o
5o g ¥ Ll o ii8ge a5 o9y s (pl Sl @S Z
5 oanlive (Jliae )3 Cidge (n oS 5 Ol 5 sl Joad

203/y-Y


https://nbr.khu.ac.ir/article-1-3625-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-12-09 ]

Nova Biologica Reperta 10(3): 194-207 (2023)

L S SRS Glie ole (Sanis s el Jsb o meo
a>,> Jsb o Balanus spp. LL .sos o5l Jel5 ole
e Ll g ol ofjl (Saiis e als 4y, 5 6 slaole
ole Jgb 3 9)¥ g g ool g, oS olo Jsb yo s5lala,
P. policipes 4ljs, an 5,55 Jsb 50 Gows s cél Jo8
Sl 4 9,0 ST gglls 5| o Ygere Balanus spp. 4
655 50 il Slojen byl ele asl (ySao 45 aiiS o 5,Y
Ll oo ol3T 59, 51 Sley ,» ,o g,y  Chthamalus spp.
Ol a5 ol (ol saias yLis 45 089 deg, i b ylojed dduon
g 45 cnl 3 Y silule, S Jule wilgiee b)e
oilrl lag,Y a9 ools joi 4 (e Gl usehl sleg)Y
B{NY SRR VO LA T VPR LUNWI VR VS SR F RV S )
s wlaaly ) 055 glagyy 3l jsbay a5 slelazs
PRI IENE NN I S I v
Sloyen (nlplo g aidl oo gl oo 25 )95 )13, cnl et
OSoe &5 39 00 9)Y gea el g Jobo yo lag Y jlasil s
w0 ol B ol 8 (Sall S s a ) 5Y iy ol
.(Macho et al., 2005)
&% 9 W ooby o> U el (5w 9)Y silala; ol
i e latiir 5 S b Sl o
Sl slapmy, w5 ST, Gl (B e 50 S5
Jgaedyl slaatls (o n sliures 5 ol
Gowgys> o JSBL ks sadolinl (slagspl
5 G, sy e, Chthamalus bisinuatus
a9, gilule, a5 GlasgS 4y v o Li 1) sukg, i ald
Segyir 5o latis 93 wLiSyS sleoyed Jsb o ok Jleio
& Jdo a4 oY gole cwns il sangley iz w0 e Fy
S (oo Cagll Jol (o5 50 g5 > g e (59 Cendd
cble S LSk 055 5leslil 2 fge slayel b S0
Ses oS Ay, wald gl iz e g op A L85
4o (Kasten & Flores, 2013) .08 o Juos 1) yu0g 5 50
s Jed ol GladSUil sy slagl (o)
oS ab patie (Bexld 5l (AL (S g e L Iberia
Sl 6yl Soidge ;0 ey ee LS phaw sled
(Roman et al., 2022)

Microeuraphia 455 JSU L Slelazs! 5 aS cwyp opl 5o

5o &dly loyro Jolo g Lo Kz wiwwsS| 9o, permitini

OF ) VAF-Y V¥ ol )+ ol o e psle ) g sboasily

Franco et al., ) 5,35 o 56 oLy oLl 5l o)l

O g 3S e Hlejen |y Jreadss oSt ol Jelse (2015
ez > g oo 5STax 31 el Dglaie oL, o6l
o lapi; g ole g ey B35z g sl W)y e
a0 WS (oo Jreddg wad oo &) (i L &S ole
4 ddee ple) s A Jedds (alys sowesx
b, T o Lag,Y sl angy by 5 JWsl ol buylys a5 s
.(Macho et al., 2005) ol I35 56 s dazs p g oo
B sap 9y50 0358 jobay liwg i (3 9)Y silula,
Lo 5,Y lole, oloy 45 cal ool aseiue 5 cansl 48 5
Ty (o 5 g5 ole jo Bowe) 608 56 5 loj e g 5>
sl Sy Wb oledess (Macho et al., 2005) aas o
aels 5 (So,ll5 a3z e g iz G 5B Ly, &5 wan
Kellmeyer ) wily <> (5 collas 5, sl 61y o g )52
Chthamalus spp. JSU,L slaasss o (& Salmon 2001
5557 b plojen ddian Ll oo ol 59, 51 oy o ;0 Lag,¥
Ailgs oo byo ol a5 ol Cllas (pl saime lis a5 009w
Al e cnl 5o 5)Y silule sl (JUSe
2GS S 86 L B s ol gl @bl
slass g ojlail aS” ols las M. permitini slawss 5 Jioou)ss
zol @ ole Lawlgl j0 wog 15 (a8 ole glaml jo laess
Wgdoo oS Sazme ole Sl 4 ane) b g oo (lreadss
Sy ol p b oo Rl 58 (Jieads &5 4t o
&5 Ll o)ls sygloly Jlo Jsb 5o 438 (nl az ST ad S & 50
oais ylid &S cewl ging Jlo bools 3 >y 0 Jieadys
s b Lisly ol s el by o 4o Jieadss 4l
Sl oyl oaims olas (Kas'yanov et al., 1977 asle) LS
@Bl slsse 0 gz om sUSUL Ysol o5
bl Jlo Jsb plad po ceslie (apme Lulpd 5 ol
Jlo slosle 51 5 5o 551805 5 Jroadss ol ol asS s
Pollicipes Jols JSU )L 5% aw 5 5,¥ sjlula, obs;
J=Lw ,o Chthamalus spp. § Balanus spp. . pollicipes
Sl a8 ol olis Wil o Jled o adly gl o
Chthamalus slaaisS .ol Sglate 4555 1o 40 9,¥ (5lule,
Slag,Y s (Sl (gegy52 Vb 4>l )3 boee o5 spPP.
b, JolS 5 95 0le loj 5o allyg) degyi2 Jobo 5o baes 1) 095
o5 o Sl i b 5l am Jsb yo 5)Y ilule, S o
S e s BB sba bl s segyie asals I
degyyz o P.opollicipesaisS o .iwl 004 gomo g5

204/Y-¥


https://nbr.khu.ac.ir/article-1-3625-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-12-09 ]

Jahangiri Zarkani et al. Investigation the biology of the barnacle

REFERENCES

Al-Aidaroos, A.M. & Satheesh, S. 2014. Larval
development and settlement of the barnacle
Amphibalanus amphitrite from the Red Sea: Influence
of the nauplii hatching season. Oceanological and
Hydrobiological Studies 43: 170-177.

Aldred, N., Scardino, A., Cavaco, A., de Nys, R. &
Clare, A.S. 2010. Attachment strength is a key factor
in the selection of surfaces by barnacle cyprids
(Balanus amphitrite) during ettlement. Biofouling 26:
287-299.

Anderson, D. T. 1994. Barnacles: Structure, function,
development and evolution. Chapman and Hall,
London.

Battaglia, P., Peda, C., Malara, D., Milisenda, G.,
MacKenzie, B.R., Esposito, V., Consoli, P.,
Viechio, T.M., Stipa, M.G., Pagano, L., Longo, F.
& Romeo, T. 2022. Importance of the lunar cycle on
mesopelagic foraging by Atlantic Bluefin tuna in the
upwelling area of the strait of Messina (Central
Mediterranean Sea). Animals 12: 2261.

Berger, M.S. & Emlet, R.B. 2007. Heat-shock response
of the upper intertidal barnacle Balanus glandula:
thermal stress and acclimation. The Biological
Bulletin 212: 232-241.

Bertness, M.D., Leonard, G.H., Levine, J.M. & Bruno,
J.F. 1999. Climate-driven interactions among rocky
intertidal organisms caught between a rock and a hot
place. Oecologia 120: 446-450.

Chan, B.K. & Prabowo, R.E. 2009. Crustacean fauna of
Taiwan: Barnacles, volume 1: Cirripedia: Thoracica
excluding the pyrgomatidae and acastinae (Vol. 1).
National Taiwan Ocean University.

Chan, B.K.K. & Heeg, J.T. 2015. Diversity of lifestyles,
sexual systems, and larval development patterns in
sessile crustaceans. Lifestyles and feeding biology:
The Natural History of the Crustacea (Vol. 2). Oxford
University Press, Oxford 14-34.

Desai, D.V., Anil, A.C. & Venkat, K. 2006.
Reproduction in  Balanus amphitrite Darwin
(Cirripedia: Thoracica): influence of temperature and
food concentration. Marine Biology 149: 1431-1441.

Fernando, S.A. & Ramamoorthi, K. 1977. Breeding of
Chthamalus malayensis, Pilsbry from Tranquebar
(south east coast of India). In Proceedings protection
of material in the sea. R & D of Ministry of Defence,
N.C.M.L., Bombay 316-322.

Franco, S.C., Aldred, N., Sykes, A.V., Cruz, T. &
Clare, A.S. 2015. The effects of rearing temperature
on reproductive conditioning of stalked barnacles
(Pollicipes pollicipes). Aquaculture 448: 410-417.

Gedan, K.B., Bernhardt, J., Bertness, M.D. & Leslie,
H.M. 2011. Substrate size mediates thermal stress in
the rocky intertidal. Ecology 92: 576-582.

Gomes-Filho, J.G.F., Hawkins, S.J., Aquino-Souza, R.
& Thompson, R.C. 2010. Distribution of barnacles
and dominance of the introduced species Elminius
modestus along two estuaries in South-West England.
Marine Biodiversity Records. 3. E58.

Harley, C.D. 2008. Tidal dynamics, topographic orientation,
and temperature-mediated mass mortalities on rocky
shores. Marine Ecology Progress Series 371: 37-46.

BB G o OS2 5 G55 (6Kl

@l Cdpdy Sjge ey, Bl gl Gibe s Jolee
0 dple slayzally o OS] a5 ooy ol ol il
oS obxl 5l sl oKl g0y wb, Lyl a4 wlg e
Slogzge g ool als 1) zee il Wil oo 1> piacewsS]
Jos cgloyFo @bl ;5 5 Wby wl) lp ) gt o
2 Fee Joloe 5 (S0 lgioe jall cl o 009y (Kot e
D3l 4b Gl )3 S92 g0 Sl SUL (5, sle el )y
@l SUL szl Glayull (Kves cops 9550 0
Ot (Ko oy M (i (s 0j50 a5 Sl Lis
5 1> ol )0 (=0.84) VS nsl sl 5 Y55 nsl Jsb
b sl 5 el om (Keen cuyd e (S
0350 sl ol ;5L 0 saslie loyo Jole o (=0.2)
Condy Sl Dglie Lae g0 j0 (o598 Lyl a5
03 a8 ol Las ol 55 o sladiges )o WS (nl (Jieadss
A e e T R A
35 slaigad olas L olo a0 laz 3 5 035 35 (510
L g Wog cdalin LB 5 moly MalS Slapss lyls oK)
oo 45 5 035 p55 W36 Ladiges 25T ol (slgil Byl 4y g9yt
JB el cnl )3 (5508 432 5 08 IS 43 2 a5 o
Ol b g ok 4 asme sla el G 5l g 009 odmlie
L@l @Ay b oge o)Ll lgice 3,055 2 e Jelse
Glo)gSt 50 a5 09d 0 drog Brkod (nl I easl s
Wapt gl @ o lS Clile Sy oo asl) Sl
wile e slaanld (g a3z I eyt
2lo by M. permitini 655 5 oy 5 6,50l &5 oy
Soeaids Sloy o)l S 0 ddlate )0 Sezge JSUYL slaaisS

D9 (o) 32

‘5)‘}5-“%-"‘
by 08 5 pole caSuily I cwnl agle > ol o
g pod I8l sl o Slasiiy jelaie 4y 85050 oRKuls

Sl (Sl

205/Y -0


https://nbr.khu.ac.ir/article-1-3625-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-12-09 ]

Nova Biologica Reperta 10(3): 194-207 (2023)

He, L.S., Zhang, G. & Qian, P.Y. 2013.
Characterization of two 20kDa-cement protein
(cp20k) homologues in Amphibalanus amphitrite.
PLoS One 8: 1-9.

Herrera, M., Wethey, D. S., Vazquez, E. & Macho, G.
2021. Living on the edge: reproductive cycle of a
boreal barnacle at its southernmost distribution limit.
Marine Biology 168: 100.

Hines, A.H. 1978. Reproduction in three species of
intertidal barnaclesfrom central California. Biological
Bulletin 154: 262-281.

Inatsuchi, A., Yamato, S. & Yusa, Y. 2010. Effects of
temperature and food availability on growth and
reproduction in the neustonic pedunculate barnacle
Lepas anserifera. Marine Biology 157: 899-905.

Kannika, M.K., Revathi, K., Karthikeyan, P.,
Marigoudar, S.R. & Sharma, K.V. 2020.
Optimization of culture conditions for rearing of
barnacle nauplii Amphibalanus amphitrite. Annals of
the Romanian Society for Cell Biology 573-584.

Kas’yanov, V.L., Korn, O.M. & Rybakov, A.V. 1997.
Reproductive strategy of cirripedes: 2. Asexual
reproduction, fecundity, reproductive cycles. Russian
Jornal of Marine Biology 23: 291-297.

Kasten, P. & Flores, A.A. 2013. Disruption of
endogenous tidal thythms of larval release linked to
food supply and heat stress in an intertidal barnacle.
Marine Ecology Progress Seris 472: 185-198.

Karande, A.A. 1965. On cirripede crustaceans
(barnacles) an important fouling group in Bombay
waters. Proceedings of symposium on crustacea.
Journal of the Marine Biological Association of India
4: 1945-1950.

Kelly, M.W. & Sanford, E. 2010. The evolution of
mating systems in barnacles. Journal of Experimental
Marine Biology and Ecology 392: 37-45.

Klaoudatos, D., Kotsiri, Z., Neofitou, N., Lolas, A. &
Vafidis, D. 2020. Population characteristics of the
mid-littoral chthamalid barnacle Chthamalus stellatus
(Poli, 1791) in eastern mediterranean (Central
Greece). Water 12: 3304.

Koh, L.L., O'Riordan, R.M. & Lee, W.J. 2005. Sex in
the tropics: reproduction of Chthamalus malayensis
Pilsbry (Class Cirripedia) at theequator. Marine
Biology 147: 121-133.

Lamb, E.A., Leslie, H.M. & Shinen, J.L. 2014. Both
like it hot? influence of temperature on two co-
occurring intertidal barnacles in central Chile. Journal
of Experimental Marine Biology and Ecology 453:
54-61.

Lewis, J.A. & Coutts, A.D.M. 2009. “Biofouling
invasions” in Biofouling. eds. S. Diirr and J. C.
Thomason (Chichester: Wiley-Blackwell) 348-365.

Macho, G., Molares, J. & Vazquez, E. 2005. Timing of
larval release by three barnacles from the NW Iberian
Peninsula. Marine Ecology Progress Series 298: 251-
260. Michiels, N.K. 1998. Mating conflicts and
sperm competition in simultaneous hermaphrodites.
In: Birkhead, T.R., Mgller, A.P. (Eds.), Sperm
competition and sexual selection. Academic Press,
London 219-254.

OF ) VAF-Y V¥ ol )+ ol o e psle ) g sboasily

Nasrolahi, A. 2012. Stress ecology: interactive effect of
temperature and salinity on early life stages of
barnacle, Amphibalanus improvisus. Ph.D. diss.,
Christian-Albrechts-Universitit.

O’Riordan, Ruth M., Power, A.M. & Myers, A.A.
2010. Factors, atdifferent scales, affecting the
distribution of species of the genus Chthamalus
Ranzani (Cirripedia, Balanomorpha, Chthamaloidea).
Journal of Experimental Marine Biology and Ecology
392: 46-64.

Perez-Losada, M., Harp, M., Hoeg, J.T., Achituv, Y.,
Jones, D., Watanabe, H. & Crandall, K.A. 2008.
The tempo and mode of barnacle evolution.
Molecular Phylogenetics and Evolution 46: 328-346.

Pitriana, P., Valente, L., von Rintelen, T., Jones, D.S.,
Prabowo, R.E. & von Rintelen, K. 2020. An
annotated checklist and integrative biodiversity
discovery of barnacles (Crustacea, Cirripedia) from
the Moluccas, East Indonesia. ZooKeys 945: 17-83.

Qiu, J.W. & Qian, P.Y. 1999. Tolerance of the barnacle
Balanus amphitrite amphitrite to salinity and
temperature stress: effects of previous experience.
Marine Ecology Progress Series 188: 123-132.

Raimondi, P.T. & Martin, J.E. 1991. Evidence that
mating group-size affects allocation of reproductive
resources in a simultaneous hermaphrodite. The
American Naturalist 138: 1206-1217.

Rege, M.S., Joshi, S.S. & Karande, A. A. 1980.
Breeding in Balanus amphitrite Darwin Inhabiting
polluted waters off Bombay coast. Indian Journal of
Marine Sciences 9: 15-18.

Roman, S., Weidberg, N., Muiiiz, C., Aguion, A.,
Vazquez, E., Santiago, J., Seoane, P., Barreiro, B.,
Outeiral, R., Villegas-Rios, D. & Fandiiio, S. 2022.
Mesoscale patterns in barnacle reproduction are
mediated by upwelling-driven thermal variability.
Marine Ecology Progress Series 685:153-170.

Satheesh, S. & Wesley, S.G. 2009. Breeding biology of
the barnacle Amphibalanus amphitrite (Crustacea:
Cirripedia): influence of environmental factors in a
tropical coast. Journal of the Marine Biological
Association of the United Kingdom 89: 1203-1208.

Savari, R., Kamrani, E., Shahdadi, A. & Rezaie-
Atagholipour, M. 2014. Influence of temperature and
food concentrations on growth and moulting of the
barnacle, Microeuraphia permitini (Zevina &
Litvinova, 1970) (Chthamalidae, Euraphinae): a
laboratory experiment. Crustaceana 87: 641-653.

Shahbazi, M., Souri Nejad, 1., Gorgin, S.,
Mirmohammad Sadeghi, G. & Yousefzadi, M.
2018. The relationship between seasonal changes in
environmental parameters and the biodiversity and
biomass of macrofoulings in Fishing cages in Lenge
Port. Journal of Animal Environment 4: 369-376. (In
Persian).

Shahdadi, A. & Sari, A. 2011. Chthamalid barnacles
(Cirripedia. Thoracica) of the Persian Gulf and Gulf
of Oman, Iran. Journal of the Marine Biological
Association of the United Kingdom 91: 745-753.

Sheykhian, F., Eaidi, M. & Ashja Ardelan, A. 2016.
Identification of barnacles in the intertidal areas of

206/Y-#


https://nbr.khu.ac.ir/article-1-3625-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-12-09 ]

Jahangiri Zarkani et al. Investigation the biology of the barnacle

BB G o OS2 5 G55 (6Kl

Hormuz Island using Scanning electron microscopy.
Biological knowledge of Iran 10:23-30. (In Persian).

Skinner, L.F., Siviero, F. N. & Coutinho, R. 2007.
Comparative growth of the intertidal barnacle
Tetraclita stalactifera (Thoracica: Tetraclitidae) in
sites influenced by upwelling and tropical conditions
at the Cabo Frio region, Brazil. Revista de Biologia
Tropical 55: 71-78.

Sundell, K., Wrange, A.L., Jonsson, P.R. & Blomberg,
A. 2019. Osmoregulation in barnacles: an
evolutionary perspective of potential mechanisms and
future research directions. Frontiers in physiology
10:1-16.

Thiyagarajan, V. & Qian, P.Y. 2008. Proteomic
analysis of larvae during development, attachment,
and metamorphosis in the fouling barnacle, Balanus
amphitrite. Proteomics 8: 3164-3172.

Trivedi, J.N., Doshi, M., Patel, K.J. & Chan, B.K.
2021. Diversity of intertidal, epibiotic, and fouling

barnacles (Cirripedia, Thoracica) from Gujarat,
northwest India. ZooKeys 1026: 143-178.

Yamaguchi, S., Charnov, E.L., Sawada, K. & Yusa, Y.
2012. Sexual systems and life history of barnacles: a
theoretical perspective. Integrative and Comparative
Biology 52: 356-365.

Yamaguchi, S., Yusa, Y., Yamato, S., Urano, S. &
Takahashi, S. 2008. Mating group size and
evolutionarily stable pattern of sexuality in barnacles.
Journal of Theoretical Biology 253: 61-73.

Yan, Y., Chan, B.K.K. & Gray, A.W. 2006.
Reproductive development ofthe barnacle
Chthamalus malayensis in Hong Kong: implications
for thelife-history patterns of barnacles on seasonal,
tropical shores. Marine Biology 148: 875-887.

Yan, Y. & Miao, S. 2004. The effect of temperature on
the reproductive cycle of the tropical barnacle,
Chthamalus  malayensis  Pilsbry  (Cirripedia).
Crustaceana 77: 205-212.

sokok kK

How to cite this article:
Jahangiri Zarkani, A., Keshavarz, M. & Shahdadi, A. 2023. Investigation the biology of the barnacle
Microeuraphia permitini (Zevina & Litinova, 1970) in Bandar Abbas beach (Persian Gulf). Nova Biologica Reperta 10:
194-207. (In Persian).

» Microeuraphia permitini (Zevina & Litinova, 1970) JSG,L ) (owyp VF-Y el g Gl L (S5 PP PP

ARV Ve i psle o ong sbaail (L) gls) ol oy JoLo

207/Y-Y


https://nbr.khu.ac.ir/article-1-3625-fa.html
http://www.tcpdf.org

