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Article Info ABSTRACT

Article type: Background and Objectives: The Pharaoh cuttlefish, Acanthosepion
Full Length Research Paper  pharaonis (Ehrenberg, 1831), is one of the most valuable species caught
in the Persian Gulf due to its high export value. Much literature shows
that this species is overfished or fully exploited. This investigation aimed

Article history:

Received: 12.21.2024 to quantify the relationship between dorsal-mantle length and body mass,
Revised: 01.19.2025 while also evaluating the morphometric attributes of the cuttlebone and
Accepted: 01.20.2025 beak of the Pharaoh cuttlefish captured in Hormozgan coastal waters.

Materials and Methods: A total of 109 specimens (76 males and 33

Keywords: females) were collected from two distinct fishing gears (gargoor and
Cephalopoda, : - . :

Cuttlebone, trawl) during a sampling period extending from September 2023 to
Mollusca, March 2024. The characteristics, including dorsal-mantle length (DML),
Morphology, body weight, cuttlebone length, size of the smooth and striated sections,
Persian Gulf count of lamellas, upper and lower rostral lengths of beak (URL, LRL),

upper and lower hood lengths (UHL, LHL), upper and lower crest lengths
(UCL, LCL), upper and lower wing lengths (UWL, LWL), and upper and
lower wing widths (UWW, LWW) were meticulously measured in the
laboratory.

Results: DML's minimum, maximum, and mean (£SD) values were
recorded as 62, 330, and 135.4+37.1 mm for males, and 57, 300, and
104.4+54.2 mm for females. The length-weight relationships were
established as W=0.0007DML?*®*® for males and W=0.0017DML?***
for females, with significant differences observed between the sexes
(ANCOVA, P<0.05). All selected variables associated with cuttlebones
showed a strong positive correlation across both sexes (Spearman's
correlation coefficient, P<0.01). Furthermore, the multivariate analyses,
including nMDS and ANOSIM tests, showed that the morphology of the
beak is strikingly analogous between males and females.

Conclusion: These findings not only enhance the understanding of the
biological mechanisms underlying the growth of the Pharaoh cuttlefish in
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its natural habitat but also furnish critical insights pertinent to the
aquaculture management of this valuable species.
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Figure 1. Schematic view of the cuttlebone in Pharaoh cuttlefish. A: Lateral view of the cuttlebone
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Figure 2. The measured traits in the upper (A) and lower (B) parts of the beak in males and females of
Pharaoh cuttlefish using digital caliper.
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Figure 3. Length frequency distribution of caught Pharaoh cuttlefish specimens (based on DML)
separated by sex.
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Figure 4. Distribution of body weight data (g) separated by sex in Pharaoh cuttlefish specimens
(Rectangles include 50% of the data, vertical lines indicate the first and third quartiles,
horizontal lines: median, x sign: mean, and o signs indicate outlier data).
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Figure 5. Length-weight relationship estimated by the residual least squares method for males and females
Pharaoh cuttlefish.
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Table 2. Results of the ANCOVA test for comparing length-weight relationships between males and females of
Pharaoh cuttlefish.
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Figure 6. Relationships between mantle length (DML) - cuttlebone length (CL) and length (CL) - cuttlebone
weight (CW) of males and females of Pharaoh cuttlefish.
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Table 3. Correlation intensity of the measured cuttlebone traits for males and females of Pharaoh cuttlefish.
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Spearman correlation coefficient @) BB Ko by s 5 Jotls e o511 -
P R¥ i i i
0.000 0.000 3o las Size of the inner and conical part of the cuttle bones (a)
P-value ©) BB Lalasee caand o3Ikl =
33 76 (N) sl Size of the striated part of the cuttle bones (c)
Number (N)
. | < [EERN-
0926  0.843 ol = )
Spearman correlation coefficient (€) I Lalastis coad o3l -
P (B¥ i i
0.000 0.000 G e Size of the str_lated part of the cuttle bones (c)
P-value Ol s sy sluws —
N) sl
33 76 (N) sl Number of lamellas
Number (N)
. | & o B
0756  0.735 ol S ;‘“““_“ e
Spearman correlation coefficient
0.00 0.00 P gsae Slaie ol S sladLY slaws JTJ.TlS Jsb
P-value Size of the cuttle bones and the number of its lamellaes are
N) sl
33 76 N sl
Number (N)
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il 0 dal 0 58 lad sl 534S L acules (N R CO O S BV W R PS

F oo GBI BE s end i oled Y (il 513 Ikl OB puil ) Kl 5 2T ¢ Jilas —§ J g
Al 4 gad V3 i 45 el Jsb slaes (sl 5 palas (A, pharaonis) s ,m oS 6 b

Table 4. Minimum, maximum, and mean (+ standard error of the mean) of the counted lamellae for males of
Pharaoh cuttlefish. Values are for those length groups that had more than 3 replicants.

eV slaws
Number of lamellas MM - 5 (CL) S S Jsb slaos S
Sl 1 lbkal Gl sl £ Sl Sl Sl Cuttle bone length groups (CL) in mm
Mean + SD Maximum minimum
53.44 £ 4.07 93 36 80-60
71.70 £ 6.79 110 44 100-80
89.75 + 5.67 106 80 120-100
98.42+3.94 130 77 140-120
102.25+5.83 173 85 160-140
105.80 + 11.90 176 90 180-160
138.33+ 2.03 170 145 280-260
187.00 + 9.64 202 169 320-300

osle i glaog B o ol i kel s (Kl 31 s lblnl Gl ool £) 5 Kle 5 ST  Jila> -0 J i

Al 8503 V31 S 45 el Jgb slroy £ (gl p3lis (AL pharaonis) s oS e pb

Table 5. Minimum, maximum, and mean (+ standard error of the mean) of the counted lamellae for females of
Pharaoh cuttlefish. Values are for those length groups that had more than 3 replicants.

eV slaws
Number of lamellas MM = » (CL) 5 515 Jsb slaos S
Sl 31l Gl il £ Sl Sl Sl Cuttle bone length groups (CL) in mm
Mean * S.E. Maximum minimum
41.67+4.05 49 35 70-50
59.82+£7.11 128 40 90-70
74.00 = 6.40 120 59 110-90
144.00 + 14.53 160 115 230-210
Glp e Sl 0l 03l OLES Y Jgd 3 O Slio Gl o) 1 Kls 5 Sl uis sl
slajlen Sl i wlis Olye ) Aol 5 5 ogla s i s k5 xS o310
Ja.mj: S g_,S]a @LA osle E) J.a 6Lhu,w;- w‘aMeb))TWij\})bﬁéﬂgﬁs]s
el Ol Kby o pimedis bl ladsesl G i gl i 23100 Slis aslis | slien
9 J” LgLaum;- J.L.a L;K"; )t}-Lﬂ Lg.l..é).} Voo Jdg )LZ';-LM# C,.GJL;.J Q\J:.A ORI osle 9 j.r
VK8 39 S S e pale osbe S L b Dlio il S T (sl
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Table 6. The measured beak parameters in males and females of Pharaoh cuttlefish.

o3lo uir P o
Female Male INERE
Sl sl £ Sl (Mm) auls Sl il £ Sl (Mm) aels Parameters

Mean = SD Range (mm) Mean = SD Range (mm)
12.68 +£4.94 8.38-30.21 12,79+ 7.12 7.33-37.1 UCL
9.33+3.68 4.31-22.27 9.04+ 4.25 5.59-27.14 UHL
2.92+0.94 1.93-6.23 2,98 +1.39 1.41-7.55 URL
3.75+1.79 1.96-10.90 3.93+2.39 1.54-11.7 uwL
2.86 +1.22 1.64-7.22 2.68+1.49 1.57-7.92 uww
8.45+3.28 5.39-20.32 8.43+4.43 4.74-23.57 LCL
3.84+1.55 2.42-9.09 3.65+1.92 1.69-10.62 LHL
3.22+1.44 1.68-7.32 3.17+1.44 1.60-8.95 LRL
5.97 + 2,57 2.97-14.45 6.06 + 3.11 2.44-16.8 LWL
3.24+154 1.67-8.76 3.29+1.70 1.83-8.85 LWW

o3l 5 5 sl iz 53 (eSle 51 o, ilinl Ol puil £ Kl [lite 0 s S o311 gl el by (slacans -V J g
.(A. pharaonis) s » < » sl

Table 7. Ratios of the measured beak parameters (mean + standard error of the mean) in males and females of
Pharaoh cuttlefish.

e b S e 2V
Lower part of the beak Upper part of the beak [PRCI

ol i Jepgees ol i P e Proportions

Female Male Female Male
2.22+£0.03 2.33+0.04 1.38+0.07 1.34+0.02 CL/HL
2.80+0.12 2.69+0.10 4.29+0.10 4.27+0.11 CL/RL
1.45+0.04 1.42+0.04 3.49+0.09 3.39+£0.09 CL/WL
2.73+0.09 2.62+0.07 452 +0.15 4.85+0.13 CL/WW
1.27 +0.05 1.16 £ 0.04 3.20+0.10 3.19+0.08 HL/RL
0.66 + 0.02 0.62 +0.02 2.61+0.09 2.5+0.09 HL/WL
1.23+0.04 1.14+0.04 3.38+0.13 3.63+£0.09 HL/WW
0.55+0.04 0.55+0.03 0.38+0.03 0.81+0.03 RL/WL
1.02 +0.05 1.01+0.03 1.07+0.04 1.16+0.04 RL/WW
1.90 +£0.06 1.89+0.06 1.31+0.04 1.47 £0.05 WL/WW
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Figure 7. Similarity of beak morphology in male and female of Pharaoch cuttlefish.
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