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Abstract: The biocenosis of coarse sand and gravel exposed to bottom currents (SGCF) is the typical
habitat of the amphioxus Branchiostoma lanceolatum (Pallas, 1774). This species and the habitat where
it lives are threatened, and there are few reports of this biocenosis in the Italian and European waters.
During a sampling survey carried out along the eastern Sicily coast (Ionian Sea) the macrozoobenthic
community associated with this biocenosis was investigated. In this work, we report the presence
of “Amphioxus sand” habitat in the Ionian Sicilian coast and the first record of the amphipod
Megamphopus katagani Bakir, Sezgin and Myers, 2011 in the Italian waters.

Keywords: Mediterranean Sea; Branchiostoma lanceolatum; photidae; lancelet; SGCF biocenosis;
macrozoobenthos

Soft bottoms are the most common habitats in coastal marine ecosystems, and the
zonation of macrozoobenthic species are strictly related to the sediment characteristics and
to their size distribution [1,2]. The “biocenosis” is the operational unit useful for classifying
the different groups of benthic species according to the environmental characteristics that
determine their distribution and their bathymetric zoning [3]. The biocenosis of coarse
sand and gravel exposed to bottom currents (SGCF) sensu Pérès & Picard [3] is common
both in high-energy infralittoral areas and in coastal environments with high deposition
of coarse sediment and bioclast from adjacent seagrass and hard beds [1]. The SGCF
biocenosis is the typical habitat of the amphioxus Branchiostoma lanceolatum (Pallas, 1774)
(Figure 1) and usually hosts a rich and well-diversified macrozoobenthic community [3,4].
The distribution and local abundance of the lancelets are regulated by a combination of
environmental factors comprising the characteristics of the sediments, the depth and the
water temperature, while the sea currents mainly determine their distribution range [5].To
date, there are few reports of the “Amphioxus sand” in the European waters, and it has
been found mainly in the Western Mediterranean and in the Adriatic Sea, while there is
only one report both for the Black Sea and for the Eastern Mediterranean Basin [4,6,7].
Furthermore, the populations of B. lanceolatum and the SGCF-associated communities are
threatened worldwide due to the increased human pressure in coastal marine environments
(e.g., dredging, trawl fishing, pollution, eutrophication, etc.) [6,7].

In the “Amphioxus sand” biocenosis (Figure 2), we found the amphipod Megamphopus
katagani Bakir, Sezgin and Myers, 2011 (Figures 3–8), a species belonging to the family Photidae
that was recently described from the Sea of Marmara (Turkey), and it has never been reported in

Diversity 2023, 15, 358. https://doi.org/10.3390/d15030358 https://www.mdpi.com/journal/diversity

https://doi.org/10.3390/d15030358
https://doi.org/10.3390/d15030358
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/diversity
https://www.mdpi.com
https://orcid.org/0000-0002-1625-0149
https://orcid.org/0000-0001-6779-6398
https://doi.org/10.3390/d15030358
https://www.mdpi.com/journal/diversity
https://www.mdpi.com/article/10.3390/d15030358?type=check_update&version=1


Diversity 2023, 15, 358 2 of 8

the Italian waters. This amphipod was sampled on mixed sandy substrates in areas adjacent to
coralligenous bioconstructions. Although the ecology of this species has not yet been described,
the species belonging to the genus Megamphosus are considered deposit feeders that mainly
feed on detrital organic matter [8]. Megamphosus katagani can be distinguished from the other
congeneric species by the following diagnostic characteristics of the male: the coxa 2 is sub-
square (Figure 5), and the dactylus of the gnathopod 1 is longer than propodus (Figure 6) [9]. It
must be noted that antennae are lacking in all specimens as they break off easily during the
collecting process. These are also not reported from the original description of the species.
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Figure 1. Some specimens of Branchiostoma lanceolatum sampled at Capo Mulini. Scale bar: 0.5 cm. 
Photo credit: Giuseppe Catalano. 
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Here we report the presence of the “Amphioxus sand” habitat in the Ionian Sicilian
coast and the first record of M. katagani in the Italian waters. A total of 23 specimens of
M. kategani and 25 individuals of B. lanceolatum were collected during a macrozoobenthic
sampling survey carried out in the coastal area of Capo Mulini (37.57636 N, 15.17857 E)
(Catania, Sicily, Italy), at the depth of 35 m. In the sampling site the seabed was character-
ized by the presence of pre-coralligenous and coralligenous biocostructions that stand out
on gravelly coarse sand where the gravel fraction mainly consisted in volcanic gravels and
bioclasts composed by skeletal fragments and shells (Figure 2). The original description of
M. kategani, Bakir et al. [8] reported a similar habitat appropriate for this amphipod species.
The samples were collected by using an 18 L Van Veen grab, and at each sampling, three
replicates were collected and sieved with a mesh size of 1 mm. The retained fraction of
sediment was preserved in 75% ethanol, and in the laboratory all organisms were sorted
and identified to the finest taxonomic level possible and preserved in 75% ethanol. A total
of 1429 individuals belonging 140 species were identified, and the analysis of the macro-
zoobenthic fauna associated with the “Amphioxus sand” habitat revealed that polychaetes
were the dominant taxon, mostly represented by the serpulid Ditrupa arietina (O. F. Müller,
1776), the sabellid Dialychone usticensis (Giangrande, Licciano and Castriota, 2006) and the
oweniid Galathowenia oculata (Zachs, 1923). The amphipods Ampelisca brevicornis (Costa,
1853) and Urothoe intermedia Bellan-Santini and Ruffo, 1986 and the sipunculan Aspidosiphon
(Aspidosiphon) muelleri muelleri Diesing, 1851 were also well represented in the benthic
community. Some species exclusive to the SGCF biocenosis [3], such as the ophiuroid
Ophiopsila annulosa (M. Sars, 1859), the bivalve molluscs Glycymeris glycymeris (Linnaeus,
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1758) and Dosinia exolete (Linnaeus, 1758), the polychaete worm Scoloplos typicus (Eisig,
1914) and the decapod Anapagurus breviaculeatus Fenizia, 1937 were also found; moreover,
among the exclusive preferential species were the polychaete worm Euthalenessa oculata
(Peters, 1854) and the bivalve mollusc Gari costulata (W. Turton, 1822).
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Figure 2. Close up of gravel fraction of the “Amphioxus sand”. Scale bar: 1 cm. Photo credit: 
Giuseppe Catalano. 
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Figure 3. Megamphosus katagani: lateral view of a male specimen (antennae broken off). Scale bar: 1 
mm. Photo credit: Emanuele Mancini. 
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Figure 5. Megamphosus katagani: coxa 2 at different levels of magnification. Scale bar: 0.1 mm. Photo 
credit: Emanuele Mancini. 

Figure 4. Megamphosus katagani: lateral view of anterior region (antennae broken off). Scale bar:
0.5 mm. Photo credit: Emanuele Mancini.

This work increases the knowledge concerning the distribution of the “Amphioxus
sand” habitat in the Mediterranean Sea and constitutes both the second record worldwide
for the amphipod M. katagani and the first record of this species in the Italian waters,
providing new insights about the ecology of this species. Furthermore, we provide the
photographic material useful for the identification of this species. It is noteworthy that
the high number of species found in association with the SGCF highlights the role of this
biocenosis as biodiversity hotspot.



Diversity 2023, 15, 358 6 of 8

Diversity 2023, 15, x FOR PEER REVIEW 5 of 8 
 

 

 
Figure 4. Megamphosus katagani: lateral view of anterior region (antennae broken off). Scale bar: 0.5 
mm. Photo credit: Emanuele Mancini. 

 
Figure 5. Megamphosus katagani: coxa 2 at different levels of magnification. Scale bar: 0.1 mm. Photo 
credit: Emanuele Mancini. 
Figure 5. Megamphosus katagani: coxa 2 at different levels of magnification. Scale bar: 0.1 mm. Photo
credit: Emanuele Mancini.

Diversity 2023, 15, x FOR PEER REVIEW 6 of 8 
 

 

 
Figure 6. Megamphosus katagani: gnathopod 1 (a) and gnathopod 2 (b). Scale bar for all the pictures: 
0.25 mm. Photo credit: Emanuele Mancini. 

Here we report the presence of the “Amphioxus sand” habitat in the Ionian Sicilian 
coast and the first record of M. katagani in the Italian waters. A total of 23 specimens of M. 
kategani and 25 individuals of B. lanceolatum were collected during a macrozoobenthic 
sampling survey carried out in the coastal area of Capo Mulini (37.57636 N, 15.17857 E) 
(Catania, Sicily, Italy), at the depth of 35 m. In the sampling site the seabed was character-
ized by the presence of pre-coralligenous and coralligenous biocostructions that stand out 
on gravelly coarse sand where the gravel fraction mainly consisted in volcanic gravels and 
bioclasts composed by skeletal fragments and shells (Figure 2). The original description 
of M. kategani, Bakir et al. [8] reported a similar habitat appropriate for this amphipod 
species. The samples were collected by using an 18 L Van Veen grab, and at each sampling, 
three replicates were collected and sieved with a mesh size of 1 mm. The retained fraction 
of sediment was preserved in 75% ethanol, and in the laboratory all organisms were sorted 
and identified to the finest taxonomic level possible and preserved in 75% ethanol. A total 
of 1429 individuals belonging 140 species were identified, and the analysis of the macro-
zoobenthic fauna associated with the “Amphioxus sand” habitat revealed that poly-
chaetes were the dominant taxon, mostly represented by the serpulid Ditrupa arietina (O. 
F. Müller, 1776), the sabellid Dialychone usticensis (Giangrande, Licciano and Castriota, 
2006) and the oweniid Galathowenia oculata (Zachs, 1923). The amphipods Ampelisca brevi-
cornis (Costa, 1853) and Urothoe intermedia Bellan-Santini and Ruffo, 1986 and the sipun-
culan Aspidosiphon (Aspidosiphon) muelleri muelleri Diesing, 1851 were also well repre-
sented in the benthic community. Some species exclusive to the SGCF biocenosis [3], such 
as the ophiuroid Ophiopsila annulosa (M. Sars, 1859), the bivalve molluscs Glycymeris 
glycymeris (Linnaeus, 1758) and Dosinia exolete (Linnaeus, 1758), the polychaete worm 
Scoloplos typicus (Eisig, 1914) and the decapod Anapagurus breviaculeatus Fenizia, 1937 were 
also found; moreover, among the exclusive preferential species were the polychaete worm 
Euthalenessa oculata (Peters, 1854) and the bivalve mollusc Gari costulata (W. Turton, 1822). 

This work increases the knowledge concerning the distribution of the “Amphioxus 
sand” habitat in the Mediterranean Sea and constitutes both the second record worldwide 

Figure 6. Megamphosus katagani: gnathopod 1 (a) and gnathopod 2 (b). Scale bar for all the pictures:
0.25 mm. Photo credit: Emanuele Mancini.



Diversity 2023, 15, 358 7 of 8

Diversity 2023, 15, x FOR PEER REVIEW 7 of 8 
 

 

for the amphipod M. katagani and the first record of this species in the Italian waters, 
providing new insights about the ecology of this species. Furthermore, we provide the 
photographic material useful for the identification of this species. It is noteworthy that the 
high number of species found in association with the SGCF highlights the role of this bi-
ocenosis as biodiversity hotspot.  

 
Figure 7. Megamphosus katagani: (a) lateral view of urosome (b). dorsal view of urosome. Scale bar 
for all the pictures: 0.1 mm. Photo credit: Emanuele Mancini. 

 
Figure 8. Megamphosus katagani: (a) lateral view of telson (b). dorsal view of telson. Scale bar for all 
the pictures: 0.5 mm. Photo credit: Emanuele Mancini. 

Author Contributions: E.M. analyzed and described the specimens and wrote the manuscript. A.B. 
analyzed, described, and photographed (stereo and optical microscope) the specimens and wrote 
the manuscript. G.C. collected the specimens and revised the manuscript. M.L. examined the 

Figure 7. Megamphosus katagani: (a) lateral view of urosome (b). dorsal view of urosome. Scale bar
for all the pictures: 0.1 mm. Photo credit: Emanuele Mancini.

Diversity 2023, 15, x FOR PEER REVIEW 7 of 8 
 

 

for the amphipod M. katagani and the first record of this species in the Italian waters, 
providing new insights about the ecology of this species. Furthermore, we provide the 
photographic material useful for the identification of this species. It is noteworthy that the 
high number of species found in association with the SGCF highlights the role of this bi-
ocenosis as biodiversity hotspot.  

 
Figure 7. Megamphosus katagani: (a) lateral view of urosome (b). dorsal view of urosome. Scale bar 
for all the pictures: 0.1 mm. Photo credit: Emanuele Mancini. 

 
Figure 8. Megamphosus katagani: (a) lateral view of telson (b). dorsal view of telson. Scale bar for all 
the pictures: 0.5 mm. Photo credit: Emanuele Mancini. 

Author Contributions: E.M. analyzed and described the specimens and wrote the manuscript. A.B. 
analyzed, described, and photographed (stereo and optical microscope) the specimens and wrote 
the manuscript. G.C. collected the specimens and revised the manuscript. M.L. examined the 

Figure 8. Megamphosus katagani: (a) lateral view of telson (b). dorsal view of telson. Scale bar for all
the pictures: 0.5 mm. Photo credit: Emanuele Mancini.

Author Contributions: E.M. analyzed and described the specimens and wrote the manuscript. A.B.
analyzed, described, and photographed (stereo and optical microscope) the specimens and wrote the
manuscript. G.C. collected the specimens and revised the manuscript. M.L. examined the specimens
and revised the manuscript. F.T. wrote and revised the manuscript. All authors have read and agreed
to the published version of the manuscript.

Funding: This research received no external funding.



Diversity 2023, 15, 358 8 of 8

Institutional Review Board Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interests.

References
1. Somaschini, A.; Martini, N.; Gravina, M.F.; Belluscio, A.; Corsi, F.; Ardizzone, G.D. Characterization and cartography of some

Mediterranean soft-bottom benthic communities (Ligurian Sea, Italy). Sci. Mar. 1998, 62, 27–36.
2. Snelgrove, P.V. Getting to the bottom of marine biodiversity: Sedimentary habitats: Ocean bottoms are the most widespread

habitat on earth and support high biodiversity and key ecosystem services. BioScience 1999, 49, 129–138. [CrossRef]
3. Pérès, J.M.; Picard, J. Nouveau Manuel de Bionomie Benthique de la mer Méditerranée; Rec. Trav. St. mar. Endoume; Station Marine

d’Endoume: Marseille, France, 1964; Volume 31, 137p.
4. Dauvin, J.C. Structure et organisation trophique du peuplement des sables grossiers à Amphioxus lanceolatus-Venus fasciata de la

baie de Morlaix (Manche occidentale). Cah. Biol. Mar. 1988, 29, 163–185.
5. Lin, H.C.; Chen, J.P.; Chan, B.K.; Shao, K.T. The interplay of sediment characteristics, depth, water temperature, and ocean

currents shaping the biogeography of lancelets (Subphylum cephalochordata) in the NW Pacific waters. Mar. Ecol. 2015, 36, 780–793.
[CrossRef]

6. Antoniadou, C.; Krestenitis, Y.; Chintiroglou, C. Structure of the “Amphioxus sand” community in Thermaikos bay (Eastern
Mediterranean). Fresenius Environ. Bull. 2004, 13, 1122–1128.

7. Rota, E.; Perra, G.; Focardi, S. The European lancelet Branchiostoma lanceolatum (Pallas) as an indicator of environmental quality of
Tuscan Archipelago (Western Mediterranean Sea). Chem. Ecol. 2009, 25, 61–69. [CrossRef]

8. Scipione, M.B. Do studies of functional groups give more insight to amphipod biodiversity? Crustaceana 2013, 86, 955–1006.
9. Bakir, K.; Sezgin, M.; Myers, A.A. A new species of amphipod, Megamphopus katagani sp. nov. (Crustacea: Peracarida: Photidae)

from the Sea of Marmara (Turkey), with a key to the species of Megamphopus in the North Atlantic, Mediterranean and associated
Seas. Zootaxa 2011, 2791, 63–67. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.2307/1313538
http://doi.org/10.1111/maec.12183
http://doi.org/10.1080/02757540802641361
http://doi.org/10.11646/zootaxa.2791.1.5

	References

