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1. Introduction
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2. Materials and methods

The Shatt Al-Basrah waterway (located in the
south of Iraq) is an artificial canal opened in 1983 to
assist in passing the flood water from the Al-Hammar
Marshes into Khor Al-Zubair and then to the marine
waters of Iraq (Al-Aesawi 2010). The canal is connected
to a third water body, the so-called Third River, which
is also an artificial canal built to drain the agricultural
lands located in the middle and southern region of
Irag (Abbas 2015). Shatt Al-Basrah’ Canal extends for
38 km and is located between 47°45'00” & 47°49'00" E
and 30°18'00” & 30°39'00” N at Hareer, near Qarmat-Ali,
north of Basrah, and runs southeast to connect with
Khor Al-Zubair (Al-Aesawi 2010). A barrage to regulate
the water at both sides of the canal is built near the
merging point of the channel with Khor Al-Zubair
(Al-Khayat 2007). The water drainage ability of this
canal is about 325 S| during the flood and 1050 SI
during the ebb tides to Khor Al-Zubair (Al-Badran et al.
1995). The width of the canal is 59 m, and the depth at
neap tide is 3.5 m (Al-Katib 1972).

The living species of the family Siganidae are
morphologically a very uniform group of coral-reef
fishes of the order Acanthuriformes and are also
known as rabbitfishes or spinefoots. They exhibit
uniformity in these phenotypical characteristics
(i.e., dorsal fins with 13 spines and ten rays and anal
fins with seven spines and nine rays) (Woodland &
Anderson 2014). They are considered essential entities
as primary consumers in coral reef communities
because they are active herbivores.

The shoemaker spinefoot S. sutor is a marine
species observed entering brackish water areas.
Individuals of this species prefer living in association
with the reef at a depth range of 1-50 m (Al Sakaff &
Esseen 1999) but usually at a depth of 1-12 m (Allen
& Erdmann 2012). The maximum standard length
reported for this species is 450 mm, with a common
length of 300 mm (Woodland 1990). Individuals of this
species can live up to 2.5 years (Grandcourt 2002).

This species is distributed in the Indian Ocean from
East Africa, Seychelles, Comoro Islands, Madagascar,
Reunion, Mauritius, and Rodriquez Island; in the East
Andaman Sea off Thailand and Myanmar; and in the
waters around Bali, Indonesia (Froese & Pauly 2021).

The present study reports the presence of Siganus
sutor from a brackish water area located about 57 km
north of the marine waters of Iraq. This represents the
northernmost extension of this species in the northern
Indian Ocean and the second record for the Arabian
Gulf area.

Two specimens of S. sutor were from a commercial
catch obtained using a gill net on 2 November 2021
along Shatt al-Basrah Canal, southwest of the city
of Basrah (N: 30. 43 89 28 E: 47. 76 25 27) (Fig. 1). The
fish specimens were kept on ice in a portable ice box
and made available for a complete examination and
taxonomy study after having been deposited in the
laboratory at the Department of Fisheries and Marine
Resources, College of Agriculture, University of Basrah,
Basrah, Iraq. After identification, the specimens
were formalin-fixed and preserved in 70% ethanol
for long-term storage in the fish collection at the
Department of Fisheries and Marine Resources, College
of Agriculture, University of Basrah. Specimens were
categorised systematically based on the taxonomic
characteristics given by Woodland (1990). Fricke et al.
(2021) and Fricke (2021) were used for the taxonomic
status of the species, spelling of species names, and
taxonomic references respectively. Measurements
were made with dial calipers to the nearest 0.1 mm
according to Woodland (1990).

3. Results

Morphometric and meristic characters were
measured and counted for the two specimens of S.
sutor (Fig. 2) collected from the Shatt al-Basrah Canal,
Basrah, in the south of Iraq (Table 1).

Kuwait

Figure 1

Sampling location of Siganus sutor at Shatt al-Basrah

Canal, southern of Iraq
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Figure 2

Siganus sutor, 129 mm TL collected from Shatt al-Basrah Canal, southern Iraq

Table 1
Morphometric and meristic characteristics of Siganus sutor collected from Shatt al-Basrah Canal, Basrah, southern Iraq

X Present study .
Morphometric characters (mm) - - Barik et al. (2020) Woodland (1990)

Total length (TL) 127 129 170 150
Standard length (% in TL) (SL) 103 (81.1), 105 (81.4) 145 134
Head length (% in SL) 28.4 (27.6) 28.3 (27.0) 2515 23.9
Head depth (% in SL) 30.5 (29.6) 30.7 (29.2) = =
Interorbital width (% in HL) 8.0 (28.2) 8.1(28.6) = =
Preorbital length (% in HL) 10.6 (37.3) 10.8 (38.2) 43.4 -
Eye diameter (% in HL) 10.8 (38.0) 10.6 (37.5) 324 313
Postorbital length (% in HL) 8.0 (28.2) 9.2 (32.5) = 30.5
Pre-dorsal fin length (% in SL) 31.5(30.6) 32.6 (31.1) 28.3 22.4
Pre-pectoral fin length (% in SL) 24.1(23.4) 24.8 (23.6) 24.8 24.6
Pre-pelvic fin length (% in SL) 33.2 (32.3) 32.8(31.2) 31.7 30.6
Pre-anal fin length (% in SL) 54.7 (53.1) 51.7 (49.2) 51.7 47.8
Dorsal fin base length (% in SL) 68.4 (66.4) 68.4 (65.1) 66.2 =
Anal fin base length (% SL) 41.5 (40.3), 43.4 (41.3) - -
Caudal peduncle length (% in SL) 12.6 (12.2) 13.1(12.7) - -

Caudal peduncle depth (% in SL) 6.1(5.9) 6.5 (6.2) = =
Meristic characters
Xl Xl Xl Xl
10 10 10 10
vi vi vi vi
9 9 9 10
17 16 15 -
3 3 3 -
17 17 18 =
The body oval is in shape, laterally compressed, There is no scale on the midline of the thorax. The
relatively slender, with a small terminal mouth. The dorsal fin has slender spines; the fourth to eighth

dorsal profile of the head is almost a straight line. is the longest. The body generally is greenish to
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sandy brown dorsally, paler on the ventral side,
with dispersed small pale blue spots, some about
three-fourths to equal orbit diameter. The opercular
membrane is dark brown. The dorsal and anal fins are
dark grey or yellowish-grey, mottled with brown.

4, Discussion

In the Arabian Gulf area, S. sutor was reported from
the Coast of Lavan Island, Iran by Assadi & Dehghani
(1997). Further confirmations of the presence of
this species from Lavan Island only are given by
Fourooghifard et al. (2009, 2020) and Shirinabadi et
al. (2013). Therefore, the present record of S. sutor
from a marine environment about 57 km away from
the marine waters of Iraq is considered the second
report of this species from the Arabian Gulf and the
northernmost record in the northern Indian Ocean.

The size of the two specimens of S. sutor collected
(127 and 129 mm TL) is smaller than the size reported by
previous studies, Bianchi (1985) (common total length,
300 mm), Woodland (1990) (134 mm SL), Fourooghifad
et al. (2009) (220-350 mm FL) and Shirinabadi et al.
(2013) (306.4 mm TL) and they seem to be smaller in
size in relation to the common size given by Bianchi
(1985). On the other hand, the meristic characters
agreed with those reported by Woodland (1990), Allen
& Erdmann (2012), and Bogorodsky et al. (2020). Some
morphometric characteristics such as fork length and
postorbital length are shown to be different from
those given for this species by Woodland (1990). Such
differences might be due to geographical variation.

The straight head profile is a character that is
shared between S. sutor, but the deeply forked caudal
fin of the latter can easily individuate it from S. sutor.
The distinctive body colouration distinguishes this
species from the remaining species of the genus
Siganus. Also, the presence of widely scattered
and relatively large (compared to S. argenteus,
S. margaritifer, and S. candliculatus) bluish to
bluish-white spots on the body is a distinct
characteristic of S. sutor (Allen & Erdmann 2012).

The distance between Lavan Island, Iran, where
Siganus sutor was first reported, and the Shatt al-Basrah
Canal is 677 km. It is impossible for two small fish
specimens to swim such a long distance to reach
the south of Irag, where they were recorded in the
present study. Therefore, one possible explanation for
the presence of these two specimens in Iragi waters
is that they were picked up in the ballast water of a
ship visiting Lavan Island and bound for the marine
waters of Iraq. The Arabian Gulf, in general, and the
marine water of Iraq are considered one of the busiest

waterways in the world. Ballast water from ships may
have provided a means for introducing juveniles of
S. sutor.

From the distribution mentioned above and
considering that the presence of the two specimens
of S. sutor mentioned in this study was never before
recorded in the literature of fish faunae of the Arabian
Gulf and Iragi (Jawad et al. 2018, Eagderi et al. 2019,
Al-Faisal & Mutlak 2018), this first documentation of
their occurrence in the study area indicates a significant
range extension of their previously known distribution.
It is premature to assess whether the two specimens
represent single occurrences of stray individuals or
whether a well-established population was hitherto
undetected. Thus, to study the frequency of occurrence
and to study the biological characteristics of this
species, studies must be done to determine whether
it has established a sustainable population in its new
region.

Ethical approval and consent to
participate

The fish material was obtained from a commercial
catch. Therefore, no ethical approval is needed.

Human and animal ethics

N/A

Consent for publication

All authors of this manuscript agreed to submit it
for publication in Ocaenologica and Hydrobiological
Studies.

Availability of supporting data

There are no supporting data to make available.

Competing interests

The authors declare that they have no conflict of
interest.

Funding

No funding is used in performing this study.




170

Oceanological and Hydrobiological Studies, VOL. 52, NO. 2 | JUNE 2023

Acknowledgments

Our sincere thanks are due to the Department of
Fisheries and Marine Resources, College of Agriculture,
University of Basrah, Basrah, Iraq for use of the research
facility available at the Department of Fisheries and
Marine Resources.

References

Abbas, M. F. (2015). Ecological study of zooplankton in the
Shatt Al-Basrah canal, Basrah-Irag. Mesopotamian Journal
of Marine Science, 30, 67-80.

Al Sakaff, H., & Esseen, M. (1999). Occurrence and distribution
of fish species off Yemen (Gulf of Aden and Arabian Sea).
Naga ICLARM, 22(1), 43-47.

Al-Aesawi, Q. M. (2010). Hydraulic Operation of Shatt Al-Basrah
Canal using on dimensional model. M.Sc. thesis, College of
Science, University of Baghdad, 105 pp.

Al-Badran, B. (1995). Lithofacies of recent sediments of Khor
Abdullah and Shatt Al-Arab delta, Northwest Arabian Gulf.
Iraqi Journal of Science, 36, 1133-1147.

Al-Faisal, A.J., & Mutlak, F. M. (2018). Survey of the marine fishes
in Iraq. Bulletin of Iraq Natural History Museum, 15(2), 163—
177. https://doi.org/10.26842/binhm.7.2018.15.2.0163

Al-Katib, M. T. (1972). Shatt Al-Arab and Shatt Al-Basra and the
history. Iragi Port Establishment Publication. (in Arabic)

Al-Khayat, N. N. M. (2007). Hydrological status of the Shatt Al-
Basrah canal and some of their environmental. Journal of
College of Arts. University of Basrah, 43, 214-229.

Allen, G. R, & Erdmann, M. V. (2012). Reef fishes of the East
Indies. Perth, Australia: University of Hawai'i Press, Volumes
I-I1l. Tropical Reef Research.

Allendorf, F.W., Hohenlohe, P. A, & Luikart, G. (2010). Genomics
and the future of conservation genetics. Nature Reviews.
Genetics, 11(10), 697-709. https://doi.org/10.1038/
nrg2844 PMID:20847747

Assadi, H., & Dehghani, R. P. (1997). Atlas of the Persian Gulf
and the Sea of Oman fishes. Iranian Fisheries Research and
Training Organization.

Barik, T. K., Swain, S. N., Sahu, B, Tripathy, B, & Acharya,
U. R. (2020). Morphological and molecular evidence
supports the first occurrence of two fishes, Siganus sutor
(Valenciennes, 1835) and Seriolina nigrofasciata (Ruppell,
1829) (Actinopterygii: Perciformes), from marine waters
of Odisha coast, Bay of Bengal, India. Acta Oceanologica
Sinica, 39(6), 26-35. https://doi.org/10.1007/s13131-020-
1609-x

Bianchi, G. (1985). FAO species identification sheets for
fishery purposes. Field guide to the commercial marine
and brackish-water species of Tanzania. Prepared and
published with the support of TCP/URT/4406 and FAO
(FIRM) Regular Programme. FAO.

Bogorodsky, S.V., Saeed, F. N., & Zajonz, U. (2020). Twenty-three
new records of commercial fish species (Actinopterygii)
from the Socotra Archipelago (north-western Indian
Ocean). Acta Ichthyologica et Piscatoria, 50(4), 511-538.
https://doi.org/10.3750/AIEP/03068

Clarke, L.M.,Munch, S.B., Thorrold, S.R., & Conover, D.0.(2010).
High connectivity among locally adapted populations of
a marine fish (Menidia menidia). Ecology, 91, 3526-3537.
https://doi.org/10.1890/09-0548.1 PMID:21302825

Davis, M. B., Shaw, R. G., & Etterson, J. R. (2005). Evolutionary
responses to changing climate. Ecology, 86(7), 1704-1714.
https://doi.org/10.1890/03-0788

DeWoody, J. A, & Avise, J. C. (2000). Microsatellite variation
in marine, freshwater and anadromous fishes compared
with other animals. Journal of Fish Biology, 56(3), 461-473.
https://doi.org/10.1111/j.1095-8649.2000.tb00748.x

Eagderi, S., Fricke, R., Esmaeili, H. R, & Jalili, P. (2019). Annotated
checklist of the fishes of the Persian Gulf: Diversity and
conservation status. Iranian Journal of Ichthyology, 6(Suppl.
1), 1-171.

Fourooghifard, H., Daghooghi, B., & Aftabsavar, Y. (2009).
Reproductive biology of the white spotted rabbit fish,
Siganus sutor, in culture conditions. lranian Scientific
Fisheries Journal, 18(3), 119-128.

Fourooghifard, H. Matinfar, A, Roohani Ghadikolaee, K.,
Moezzi, M. M., Abdolalian, E., Zahedi, M. R., & Tamadoni
Jahromi, S. (2020). Effect of salinity, light intensity, and
tank size on larval survival rate of shoemaker rabbitfish
Siganus sutor (Valenciennes, 1835). Iranian Journal of
Fisheries Science, 19(1), 340-351.

Fricke, R. (Ed.). (2021). Eschmeyer's catalog of fishes: references.
(http://researcharchive.calacademy.org/research/
ichthyology/catalog/fishcatmain.asp). Electronic version
accessed 06 July 2022.

Fricke, R., Eschmeyer, W. N., & Van der Laan, R. (Eds.). (2021).
Eschmeyer's catalog of fishes: genera, species, references.
(http://researcharchive.calacademy.org/research/
ichthyology/catalog/fishcatmain.asp). Electronic version
accessed 06 December 2021.

Froese, R, & Pauly, D. (2021). FishBase. World Wide Web
electronic publication. www.fishbase.org [2022-07]

Grandcourt, E. M. (2002). Demographic characteristics of
a selection of exploited reef fish from the Seychelles:
Preliminary study. Marine and Freshwater Research, 53(2),
123-130. https://doi.org/10.1071/MF01123

Hoffmann, A. A., Hallas, R. J., Dean, J. A., & Schiffer, M. (2003).
Low potential for climatic stress adaptation in a rainforest
Drosophila species. Science, 301(5629), 100-102. https://
doi.org/10.1126/science.1084296 PMID:12843394

Jawad, L. A, Ziyadi, M. S. ., Naslund, J., Pohl, T., & Al-Mukhtar,
M. A. (2018). Checklist of the fishes of the newly discovered
coral reef in Irag, north-west Arabian Gulf, with 10 new
records to the Arabian Gulf. Aqua. Journal of Ichthyology
and Aquatic Biology, 24(3), 89-138.




OCEANOLOGICAL AND HYDROBIOLOGICAL STUDIES, VOL. 52, NO. 2 | JUNE 2023

Johnson, G., & Gill, A. (1998). Perches and their allies. In J. R.
Paxton & W. Eschmeyer (Eds.), Encyclopedia of Fishes (2nd
ed., pp. 178-189). Academic Press.

Limborg, M.T,, Helyar, S. J., De Bruyn, M., Taylor, M. ., Nielsen, E.
E., Ogden, R, Carvalho, G. R., Bekkevold, D., Bekkevold, D.,
& the FPT Consortium. (2012). Environmental selection on
transcriptome-derived SNPs in a high gene flow marine
fish, the Atlantic herring (Clupea harengus). Molecular
Ecology, 21(15), 3686-3703. https://doi.org/10.1111/
j-1365-294X.2012.05639.x PMID:22694661

McCarty, J. P.(2001). Ecological consequences of recent climate
change. Conservation Biology, 15, 320-331. https://doi.
org/10.1046/j.1523-1739.2001.015002320.x

Milano, ., Babbucci, M., Cariani, A., Atanassova, M., Bekkevold,
D., Carvalho, G. R, Espifieira, M., Fiorentino, F., Garofalo, G.,
Geffen, A.J,, Hansen, J.H., Helyar, S. J,, Nielsen, E. E,, Ogden,
R., Patarnello, T., Stagioni, M., Tinti, F., Bargelloni, L., & the
FishPopTrace Consortium. (2014). Outlier SNP markers
reveal fine-scale genetic structuring across European hake
populations (Merluccius merluccius). Molecular Ecology,
23(1),  118-135.  https://doi.org/10.1111/mec.12568
PMID:24138219

Nielsen, E. E, Hemmer-Hansen, J., Poulsen, N. A., Loeschcke,
V., Moen, T, Johansen, T., Mittelholzer, C, Taranger,
G. L, Ogden, R, & Carvalho, G. R. (2009). Genomic
signatures of local directional selection in a high
gene flow marine organism; the Atlantic cod (Gadus
morhua). BMC Evolutionary Biology, 9(1), 276. https://doi.
org/10.1186/1471-2148-9-276 PMID:19948077

Phillips, S. J., Anderson, R. P, & Schapire, R. E. (2006). Maximum
entropy modeling of species geographic distributions.
Ecological Modelling, 190(3-4), 231-259. https://doi.
org/10.1016/j.ecolmodel.2005.03.026

Randall, J. E. (1995). Coastal fishes of Oman. University of
Hawaii Press.

Shirinabadi, M., Matinfar, A., Kamali, A., & Hosseinzadeh, H.
(2013). Effect of different light regimes on the maturational
progress of the whitespotted rabbitfish (Siganus
sutor). Iranian Journal of Fisheries Science, 12(4), 916-927.

Spicer, G. S., & Gaston, K. J. (1999). Physiological Diversity and
Its Ecological Implications. Blackwell Science Ltd.

Stewart, J. R, & Lister, A. M. (2001). Cryptic northern refugia
and the origins of the modern biota. Trends in Ecology &
Evolution, 16(11),608-613. https://doi.org/10.1016/50169-
5347(01)02338-2

Therkildsen, N. O., Hemmer-Hansen, J., Als, T. D., Swain, D. P,
Morgan, M. J,, Trippel, E. A., Palumbi, S. R., Meldrup, D., &
Nielsen, E. E. (2013). Microevolution in time and space:
SNP analysis of historical DNA reveals dynamic signatures
of selection in Atlantic cod. Molecular Ecology, 22(9), 2424—
2440. https://doi.org/10.1111/mec.12260 PMID:23551301

Waples, R. S., & Gaggiotti, O. (2006). What is a population?
An empirical evaluation of some genetic methods for
identifying the number of gene pools and their degree

171

of connectivity. Molecular Ecology, 15(6), 1419-1439.
https://doi.org/10.1111/j.1365-294X.2006.02890.x
PMID:16629801

Woodland, D. J. (1990). Revision of the fish family Siganidae
with descriptions of two new species and comments on
distribution and biology. Indo-Pacific Fishes, 19, 136 p.

Woodland, D. J.,, & Anderson, R. C. (2014). Description of
a new species of rabbitfish (Perciformes: Siganidae)
from southern India, Sri Lanka and the Maldives.
Zootaxa, 3811(1), 129-136. https://doi.org/10.11646/
zootaxa.3811.1.8 PMID:24943153




