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Background and Objectives: The Pharaoh cuttlefish, Acanthosepion 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 to quantify the relationship between
dorsal-mantle length and body mass, while also evaluating the morphometric
attributes of the cuttlebone and beak of the Pharaoh cuttlefish captured in
Hormozgan coastal waters.

Materials and Methods: A total of 109 specimens (76 males and 33 females)
were collected from two distinct fishing gears (gargoor and trawl) during a
sampling period extending from September 2023 to March 2024. The
characteristics, including dorsal-mantle length (DML), body weight, cuttlebone
length, size of the smooth and striated sections, 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 (xSD) 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=0.0007DML2%
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 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 (a: inner
and conical part of the cuttlebone (Phragmocone); b: smooth part of the cuttlebone; c: striated part of the
cuttlebone; d: anterior region; e: dorsal region; f: posterior region; g: protective cover; h: rostrum or spine),

(B: ventral view (e: chitinous lip; f: calcareous part and g: rostrum (17)
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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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Table 4. Minimum, maximum, and mean (z standard error of the mean) of the counted lamellae for males of

Pharaoh cuttlefish. VValues are for those length groups that had more than 3 replicants.
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Table 5. Minimum, maximum, and mean (z 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.
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Table 6. The measured beak parameters in males and females of Pharaoh cuttlefish.
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Table 7. Ratios of the measured beak parameters (mean + standard error of the mean) in males and females of Pharaoh

cuttlefish.
Sl ol S e VL e [EX
Lower part of the beak Upper part of the beak Proportions
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Figure 9. Similarity of beak morphology in male and female of Pharaoh cuttlefish.
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