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Article Info ABSTRACT
Article type: Background and Objectives: A large number of aquatic animals, such as
Full Length Research Paper  species of cephalopods, crustaceans and bivalves, are among the data-
limited stocks. Certainly, in order to evaluate, manage and exploit them
Article history: _favorably_, optimally and appropriately,_ the fisheries _commu_nit_y should
Received: 05.31.2024 increase |t§ knowledge_of these_ stocks in prder to achieve _thls |_mportant
Revised: 06.19.2024 goal. Finding data and information on the life cycle of aquatic animals has
Accepted: 06.20.2024 always helped to improve estimates of their resources, so that more
accurate decisions can be made regarding the management of these
resources. The hard structures of cephalopods provide good information

Keywords: about the life of these aquatic animals, such as age. In fact, there are many
Age determination, hard structures and combinations in the body of cephalopods, and by
Cuttlefish, evaluating the growth increment elements of their structures, the age of this

Growth increment element,
Hard structure,
Squid

valuable aquatic animal can be determined. Therefore, the study of the hard
structures of gladius (pen) and cuttlebone of a number of cephalopods in
the southern waters of Iran was put on the agenda.

Materials and Methods: The hard structures of cephalopods are fragile
and their transfer to the laboratory requires high precision. After
maintaining and preparing of mentioned structures and showing growth
increment elements on them, elements were counted. In order to reveal the
elements of growth increment, multi-stage processes were implemented for
each of the existing structures. Most of each growth increment element in
gladius and cuttlebone is equivalent to one or more days of aquatic life,
respectively.

Results: In this study the largest specimen examined, observed and
studied of Acanthosepion pharaonis (30.8 cm), Acanthosepion stelliferum
(9.6 cm), Sepia saya (7.4 cm), Rhombosepion prashadi (12 cm),
Rhombosepion omani (10 cm), Uroteuthis (Photololigo) edulis (15/1), and
Uroteuthis (Photololigo) duvaucelii (11/5) had 255, 135, 92, 142, 168, 100
and 98 elements of growth incerement, respectively.

Conclusion: Given the lack of research on the hard structures of lranian
cephalopods, there is a strong need to study them to determine the age and
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life history of these organisms in order to help assess cephalopod stocks. In
fact, this study is one of the first studies to examine the hard structures of
cuttlebone and gladius in order to determine the age of Iranian cephalopods
and will contribute to the progress and development of aquatic age
determination in Iran. Using gladius (pen) and cuttlebone to achieve the
goals of age, growth, and lifespan research is suitable, low-cost, and
relatively easy for squids and cuttlefishes. Therefore, it is recommended
that researchers take advantage of these practical and useful structures in
the field of determining the age and growth of these aquatic animals.
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Table 1. Results of the evaluation of present growth increment elements in the hard structures of the biggest
specimen of each species (mantle length in centimeters).
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* Of the above species, only the Acanthosepion pharaonis has a previous study on the average daily time required to
form growth increment elements on the cuttlebone (Nabhitabhata et al. (10))
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Figure 1. Cuttlebone of an Acanthosepion pharaonis with a mantle length of 6.5 cm and its growth increment
elements (3x magnification, scale 1000 pm).
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Figure 2. Uroteuthis (Photololigo) duvaucelii gladius with a mantle length of 11.5 cm (4x magnification,
scale bar 100 pm); right image, a) one growth increment element on the gladius stem at the beginning
(red arc); left image, b) two successive growth increment elements on the margin of the gladius stem

at the end (yellow circled area).
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Table 2. Counting the number of growth increment elements on the cuttlebone of an Acanthosepion pharaonis

with a mantle length of 6.5 cm.
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Table 3. Counting the number of growth increment elements on the gladius of an Uroteuthis (Photololigo)
duvaucelii with a mantle length of 11.5 cm.
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Figure 3. Cuttlebone of Acanthosepion stelliferum (10 cm mantle length), Sepia saya (7.1 cm mantle length),
Rhombosepion prashadi (12 cm mantle length), and Rhombosepion omani (5.6 cm mantle length) with their
growth increment elements (from right to left, respectively).
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Table 4. Age determination for the biggest size in the world, using the number of growth increment elements
estimated for it.
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The number of growth increment elements for the biggest mantle length in the world was estimated by considering the
number of growth increment elements for all available specimens of each species in the present study then using simple fit

or regression

* The lower value corresponds to the assumption of 0.921 days and the higher value corresponds to the assumption of 2 days

(for Acanthosepion pharaonis)
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Table 5. Determination of the age of the species in this study in the research of other researchers.

o Al _
Do 5 & dlasl, e Jib o szl
_— Age determination .
Description Reference  Egtimated Maximum method Aquatic
age mantle length
o 05 it IUT il 2 =
Sl a5 03 0S| Sl oS5
sl gl Sl sar b
Vo Sl o8 e S (S S
ol o sl Jl kst S S e 2l
_ - 25 2 40 ’ ;
- Based on the chemical analysis of (25) (Cuttlebone) (Acanthosepion
the cuttlebone under the oxygen pharaonis)
isotopic composition in a parallel
study with the study of the
biological characteristics of the
Acanthosepion pharaonis by the
research team, a 2-year hypothesis
has been proposed.
3350l 415 gl e 55 oL -
e st
B3 ol 4 sl | Szl ol 5 e S s
RS I (WY & N R A Al 2
- They estimated the reproductive (26) 0.75-1.5 24 Jelds
period of aquatic animals to be 6-9 (Biological
months and gave the probability that characteristics such as
this period is equal to 50 to 66% of reproduction)
the age of the aquatic animal.
J"“" o
- Relative age.
‘ A ; yas -
2 JlY 5T ek gai sy b sy
L oSNk s poa dlo 55 5 S 2 Opmer i
Sla s 45 L3503 Oy 5 a2l B (25) 2 40 * I sl
el 0355 S i (Biological
- Despite the 1, 2, and 3 year characteristics such as
samples, they considered the two length frequency)*
assumptions of one and two years as
averages and acknowledged that the
biological analyses were inadequate.
&51)3 J)““’L‘ )" o U’:"l‘l Q)}Aﬁs 2= Female:
e L . 3ol 8
L Bl i s @7 2’\/};2‘36 a1 b Sl
- Two cohorts, pre- and post-monsoon, 23/2.8 (Length frequency)

were included for each gender.

YAQ



YEe L LU oF olond V€ 2593 (U T 595 9 (55109030 A1 gl

-0 J}-\? aalsl

Continue Table 5.

o Al }
oy & e, as b o sl
Description Reference ; ; Age determination Aquatic
escrip Estimated Maximum method a
age mantle length
Ol Sl 5 g 05258 53 - Female:
s Bl e a sl @n Zmlélzé_s M Sk sl
- Two cohorts, pre- and post-monsoon, 23/28 (Length frequency)
were included for each gender. -
e ) HRJE
- Relative age. (Length frequency)
S Sl b S S o Al (e e -
2yl 5 e gl e 5L
- Determining the age of
Acanthosepion pharaonis using
statolith requires further investigation.
aor Jsb g dd) ail e ey llas - Vs
o sl
o o (29) 3 325 T
Al Bl Gl o O SHe e 3 (Statolith)
il e Jle YV
- According to the relationship
between the number of growth rings
and the mantle length in the
aforementioned reference, the age for
a mantle of 46 cm is 3.7 years.
Sl
. Sy — 3l gl 3
6‘”“".9 (30) 15 125 g;))b &2 SlsedS
- Relative age. (Length frequency) (Rhombosepion
prashadi)
e HJE
o (13) 2 21.2 Sk S
- Relative age. (Length frequency)
Sl
_ _ _ _ _ Sloylis
(Acanthosepion
stelliferum)
Shs Sl
B B - B B (Rhombosepion
omani)
_ _ _ _ _ bl oS bl
(Sepia saya)
ol piza s Glaal glag § S bIs -
Ol o33 Al ¢ Gl Sl Sl ) e G A5 S
- Catalogue of fisheries target species (31) 1 - e (Uroteuthis
published by the Food and Agriculture (Statolith) (Photololigo)
Organization of the United Nations; duvaucelii)
second volume of Cephalopods.
g i = HRJE
o (32) 3.15 33.2 b S
- Relative age. (Length frequency)
et gl
o O (15) 3.2 335 Sk S
- Relative age. (Length frequency)
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Continue Table 5.

- Sl o S 0 g )
Sl fead i eatandd wr Jsb Age !
Description Reference > Maximum determination Aquatic
Estimated age method
mantle length
e Sl YWIE ar I b b e pleal ulid 5 -
- Based on a Statolith with a mantle length
of 27.4 cm. 4558
£4/0 L a0l andllas & gas oy 5555 axdl - . oot el CtadS 5
el L AW e O gl O ' (Statolith) (Uroteuthis
- Of course, the biggest specimen in (Photololigo)
their study, with a mantle length of edulis)
40.5 centimeters, had 200 growth
increment elements.
e Sl VWY a Jgb b e slead alal -
()
- Based on a Statolith with a mantle length
of 18.7 cm (male). gl
2o Sl YV T asdllas & 505 o 585 a2l = (34) 0.81 - U
= ° B RrSOR (Statolith)
g esle a Jsb
- Of course, the biggest specimen in their
study, with a mantle length of 21.3
centimeters, was female.
e Bl YEY ao Jsb b et lead bl 5 - R
X
- Based on a Statolith with a mantle length (35) 0.54 24.1 )
(Statolith)
of 24.1 cm.
el £ w I b e sl bl - o ot
X
- Based on a Statolith with a mantle length (36) 0.73 43.3 .
(Statolith)
of 43.3 cm.
e Sl £Y/0 e Jsb b o sl bl - e
. T (37) <1(0.95) 425 =
Based on a Statolith with a mantle length (Statolith)

of 42.5cm.

Les o 4 e 9 0 Slo 4 ar Jsb

Gl iz oliS B g5tnd 53551 o Cowd 0 1) g e ool gen Jsb SIs1 3T

The mantle length is in centimeters and the age is in years

* Length frequency always shows relative age and depends on the interpretations of the researchers
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