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Biological investigation of the barnacle Microeuraphia permitini

(Zevina & Litinova, 1970) in Bandar Abbas beach (Persian Gulf)

Ali Jahangiri Zarkani, Mousa Keshavarz & Adnan Shahdadi
Department of Marine Biology, Faculty of Marine Science and Technology, University of Hormozgan, Post Box: 3995
Bandar Abbas, Iran
Correspondent author: Mousa Keshavarz, m.keshavarz@hormozgan.ac.ir

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.

L5|°)5‘*‘ J>L.; B) 9 |):> Ji.: (A) M. permitini 45; ngloﬁd.j}.u‘ oKl =Y JS...;
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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Jee® 3l 09l e 0ud aS jeblan ams o lid (gl paigel
Gl 00 awlS Lo b o 50 51 e ST 40 4895 ola
Jole o Wil oo oS Cunl oal 03938l g Ob lie g
il 5l 050 4isS Lteadgs 4z g
ol B A5 oy 4y adlate Luld Sglis b b
oSl 5o 5| M. permitini JSU) lopss 5 Jieods
V5l G 608 olo pgs po amsee i 1o g slo e
J58) wisg 635 s 1> g sl o o] sladiges oo
53 ;0 Glbdigel doyo Vo sgu> (5,08 oo piin 0 (A-F
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P om b (Sopd Ll Sl ) goly S 550
ol s 53 oo Comdg ol 431 g2y (518 paiged Cu
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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.

Time

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
12%waxing 68%waxing Full Moon 28%waning New Moon 2% waxing B1%waxing
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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
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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.
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