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Abstract
An undescribed species of tanaidacean belonging to the genus Hexapleomera, tribe Pancolini, Hexapleomera bultidactyla sp. nov. was found in fouling community samples from off-coast fish farms cages in the western Mediterranean Sea. The species can be distinguished from other Hexapleomera species by the presence of a ventral apophysis on the dactylus of the chela in males. Other diagnostic characters (in combination) include a male antennule with five aesthetascs, the female with three, the maxillule palp with four terminal setae and maxilliped basis and coxa each with two setae; the male fixed finger with four ventral setae and proximal apophysis, the female chela fixed finger with a proximal triangular apophysis, an apophysis on the coxa of pereopod 1, a pleopod 3 basis with three outer setae, and an uropod of four segments. Although several substrata were investigated, the species was most abundant where the turf formed by Ceramiaceae algae and the hydroid Aglaophenia sp. was dominant. An updated identification key to all the species of Hexapleomera is provided.
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Background
Tanaidaceans (Order Tanaidacea Dana, 1846) are a group of peracarid crustaceans that are frequently found in very high densities, accounting for a significant proportion of the benthic community. They are considered to have a sedentary lifestyle, with limited displacement capacity and no obligate dispersive phase in their life history, which leads to allopatric speciation, niche specificity and high frequency of endemic species [1].
The genus Hexapleomera Dudich, 1931 was described in order to accommodate the species Hexapleomera robusta (Moore, 1984) [2], previously included in the genus Tanais Latreille, 1831. The validity of the genus was subject of discussion, until Sieg [3] delimited the generic characters. Hexapleomera was long considered monotypic, and the type species H. robusta cosmopolitan [2]. Bamber [4] revised material from various collections recognizing five species that are geographically well differentiated, with the exception of the type species that is found in the Mediterranean, Northwest Atlantic, “possibly the Caribbean”, and Atlantic Brazil [4]. In the same paper, Bamber included a comparison of the most relevant morphological characters for all the species of the genus (opus cit., Table 1), and considered that the redescription and illustrations of H. robusta by Sieg [3] as valid for the species. We agree with his conclusions, hence, will refer to the redescription when H. robusta is mentioned throughout the present paper.Table 1Quantitative samples in fish farms off Alicante (Spain) where species of Hexapleomera were present


	Sample
	Coordinates
	Substrate (dominant species)
	
                            H. bultidactyla
                          
	
                            H. robusta
                          

	W
	N
	Prep. fem.
	Cop. fem.
	Males
	Juv.
	Total

	CTa1VII
	0°36.06′
	38°5.32′
	Ceramiaceae
	182
	13
	19
	76
	290
	 
	CTa2VII
	0°36.06′
	38°5.32′
	Ceramiaceae
	126
	9
	12
	27
	174
	 
	CTh1VII
	0°36.06′
	38°5.32′
	
                            P. disticha
                          
	11
	1
	 	1
	13
	 
	CTh2VII
	0°36.06′
	38°5.32′
	
                            P. disticha
                          
	22
	2
	 	 	24
	Presenta
                                       

	CTh3VII
	0°36.06′
	38°5.32′
	
                            P. disticha
                          
	16
	3
	2
	 	21
	 
	CTm1VII
	0°36.06′
	38°5.32′
	
                            M. galloprovincialis
                          
	1
	 	 	 	1
	 
	CTm2VII
	0°36.06′
	38°5.32′
	
                            M. galloprovincialis
                          
	7
	3
	1
	 	11
	 
	CTm3VII
	0°36.06′
	38°5.32′
	
                            M. galloprovincialis
                          
	10
	7
	3
	1
	21
	 
	CMa1VII
	0°36.02
	38°5.24′
	Ceramiaceae
	3
	 	3
	 	6
	 
	CMa2VII
	0°36.02
	38°5.24′
	Ceramiaceae
	110
	27
	32
	47
	216
	 
	CMa3VII
	0°36.02
	38°5.24′
	Ceramiaceae
	0
	 	 	 	0
	Presenta
                                       

	CMh2VII
	0°36.02
	38°5.24′
	
                            P. disticha
                          
	1
	 	 	 	1
	 
	CMh3VII
	0°36.02
	38°5.24′
	
                            P. disticha
                          
	1
	 	 	 	1
	 
	CMm2VII
	0°36.02
	38°5.24′
	
                            M. galloprovincialis
                          
	 	1
	 	 	1
	 
	CMm3VII
	0°36.02
	38°5.24′
	
                            M. galloprovincialis
                          
	5
	 	 	 	5
	 
	Total
	 	 	 	495
	66
	72
	152
	785
	 


                                 Prep. fem. preparatory females, cop. females copulatory females, juv. juveniles

                                 aUnpublished data



                     
Species of Hexapleomera have been found on a variety of substrates including (but not limited to) sea turtles, manatees, and also yatch hull fouling [4 and references therein]. There are two valid species cited for the Mediterranean Sea: Hexapleomera statella Bamber, 2012, found living amongst algae, polychaetes and sand, and H. robusta, recovered from the carapace of sea turtles (see [4]); Hexapleomera crassa (Riggio, 1975) nomen nudum was collected in Sicily and Naples.
During a study of the epifauna associated with fish farm fouling carried out from May to October 2010, specimens belonging to an undescribed species of Hexapleomera were collected at several localities of the Mediterranean Sea. In this paper, the species is described and abundance, population structure and fecundity data are provided.

Methods
The above-mentioned study aimed to determine population densities of peracarids associated to the three main macrohabitats found on aquaculture fouling: mussels, hydroids and algae. For this, two fish farms, located off the coast of Guardamar del Segura (Alicante, SE Spain: 38°5′45.88″N; 0°36′15.84″W), were sampled quantitatively in July 2010 (see Fig. 1; Table 1). Each farm consisted of 18 rings with a diameter of 19 m or 25 m and cage nets reaching depths from 12 to 15 m. The cage structures are located 3–4 km off-coast and grow European sea bass Dicentrarchus labrax (Linnaeus, 1758) and gilthead sea bream Sparus aurata Linnaeus, 1758. Fouling communities at the two studied fish farms were sampled by scraping fouling organisms from mooring ropes, between 3 and 12 m depth. From each farm, nine replicates of 20 cm in length per rope were cleared using an air-lift device to ensure a quantitative method in high hydrodynamic conditions. The diameter of each rope was recorded to calculate an accurate sampled surface. The samples were sieved through a 250 µm mesh with seawater in order to retain small peracarid specimens and juvenile organisms and subsequently preserved in 4 % formalin seawater solution. In the laboratory, all macrofaunal specimens were sorted and preserved in 70 % ethanol and all sessile organisms were identified, if possible to species level, and dried at 105 °C during 24 h.[image: A10152_2016_480_Fig1_HTML.gif]
Fig. 1Map of the Mediterranean Sea showing sampling locations (white star symbols: 1 Málaga, Spain; 2 Almería, Spain, 3 Murcia, Spain; 4–7 Alicante, Spain, 8–9 Tarragona, Spain, 10 Follonica, Italy, 11 Qawra, Malta, 12 Delimara, Malta, 13 Ugljan Island, Croatia and 14 Brac Island, Croatia) and confirmed records of Hexapleomera bultidactyla at off-coast aquaculture facilities (black stars). 4–5 quantitative sampling




                     
During the identification work, the undescribed species of tanaid belonging to the genus Hexapleomera described below was found. Morphological terminology follows that of Bamber and Sheader [7]; serially repetitive body parts, such as the subdivisions of the antennal flagella and those of the uropodal rami are segments, while those with independent musculature, such as the parts of the pereopods are articles. Measurements were made axially, dorsally on the body and antennae, and laterally on other appendages. Type-material is lodged at the Museo Nacional de Ciencias Naturales, Madrid (MNCN). Preparatory females are those with oostegites. Copulatory females are those with complete marsupia. Individuals with no secondary sexual characters differentiated are considered juveniles.
Specimens of the Hexaplomera were sorted according to sex and life-history stage: males, females, brooding females (including eggs per female) and juveniles, and then counted for calculation of population densities. Fecundity was defined as number of embryos or mancae per copulatory female (excluding those with damaged marsupia because part of the offspring were potentially lost), and calculated from the sum of all eggs in the marsupium of each female and then the division by the number of copulatory females [5, 6]. Females with only one marsupium were included for consistency. Densities were standardized to the total amount of habitat per sample, calculated as the dry weight of all sessile organisms and presented as individuals m−2 and individuals 100 g−1 dry weight.
Additionally, samples of a previous qualitative study of epifauna associated to aquaculture facilities in the Mediterranean Sea were examined in order to determine the presence/absence of the new species along de Mediterranean coast. The mentioned study included a total of fourteen aquaculture facilities located off the coasts of Spain (9), Italy (1), Croatia (2) and Malta (2) (see Fig. 1; Table 2). Eight of these fish farms were dedicated to S. aurata and D. labrax farming (1 Málaga, Spain; 1 Almería, Spain, 1 Murcia, Spain, 2 Alicante, Spain, 2 Tarragona, Spain and 1 Follonica, Italy); four fish farms stocked with young Atlantic bluefin tuna Thunnus thynnus (Linnaeus, 1758) from the wild (Qawra, Malta; Il-Hofriet, Malta; Brac, Croatia and Ugjlan, Croatia); one was a shellfish longline stocked with Ostrea edulis Linnaeus, 1758 (Alicante, Spain); and one was an inactive fish farm, which retains all the structures except the net-pens and had not been used for production for the previous two years (Alicante, Spain).Table 2Qualitative samples in fish farms in the Mediterranean where species of Hexapleomera were present


	Country
	Location
	Sample
	Coordinates
	Substrate (dominant species)
	
                            H. bultidactyla
                          
	
                            H. robusta
                          

	Lon.
	Lat.

	Spain
	Guardamar del Segura
	MT
	0°36.02′W
	38°6.01′N
	
                            Gelidium crinale
                          
	71
	 
	Spain
	Santa Pola
	OST
	0°32.12′W
	38°9.03′N
	Ceramiaceae
	87
	Presenta
                                       

	Spain
	Málaga
	MMCS-2
	4°21.51′ W
	36°42.32′N
	
                            M. galloprovincialis
                          
	16
	 
	Spain
	Almería
	AMBS-1
	2°32.27′ W
	36°48.85′N
	
                            M. galloprovincialis
                          
	12
	 
	Spain
	Tarragona
	CR1
	0°35.28′ E
	40°31.86′N
	
                                          Obelia sp.
	27
	 
	Malta
	Qawra
	MaltA
	14°41.5′E
	35°97.1′N
	–
	29
	 
	Malta
	il-Hofriet
	MaltB
	14°56.4′E
	35°83.98′N
	–
	10
	 
	Croatia
	Brac
	Brac2
	16°27.60′E
	43°17.73′N
	
                                          Cladophora sp.
	0
	Presenta
                                       



                                 Lon. longitude, Lat. latitude

                                 aUnpublished data



                     

Results
Systematics
Order Tanaidacea Dana, 1849
Suborder Tanaidomorpha Sieg 1980
Superfamily Tanaidoidea Nobili, 1906
Family Tanaididae Nobili, 1906
Subfamily Pancolinae Sieg, 1980
Tribe Pancolini Sieg, 1980
Genus Hexapleomera Dudich, 1931

                           Hexapleomera bultidactyla sp. nov. (Figures 2, 3, 4, 5)[image: A10152_2016_480_Fig2_HTML.gif]
Fig. 2
                                       H. bultidactyla. Female paratype MNCN 20.04/10597: a habitus, dorsal; b habitus, lateral; c pleotelson and uropods. Female paratype MNCN 20.04/10598: d antennule; e antenna




                           [image: A10152_2016_480_Fig3_HTML.gif]
Fig. 3
                                       H. bultidactyla. Female paratype MNCN 20.04/10597: a labrum; d labium; h maxilliped; i maxilliped endite. Female paratype MNCN 20.04/10598: b left mandible; c right mandible; e maxilla 1; f maxilla 1 palp; g maxilla 2; j epignath




                           [image: A10152_2016_480_Fig4_HTML.gif]
Fig. 4
                                       H. bultidactyla. Female paratype MNCN 20.04/10598: a cheliped; b pereopod 1; c pereopod 2; d pereopod 3; e pereopod 4; f pereopod 5; g pereopod 6; h pleopod




                           [image: A10152_2016_480_Fig5_HTML.gif]
Fig. 5
                                       H. bultidactyla. Male paratype MNCN 20.04/10596: a Habitus. b Cheliped, outer view. c Cheliped, inner view. d Antennule. e Antenna




                        

                           Material examined. Holotype: ovigerous female MNCN 20.04/10595, 3.0 mm length, St. CMa2VII, 38°5.24′N 0°36.02′W, off Alicante, Ceramiaceae, 3–12 m depth, 14 July 2010. Male Allotype: MNCN 20.04/10596, 3.2 mm length, St. CMa2VII, 38°5.24′N 0°36.02′W, off Alicante, Ceramiaceae, 3–12 m depth, 14 July 2010. Other paratypes: Ovigerous female MNCN 20.04/10597, female MNCN 20.04/10598, male MNCN 20.04/10599, juvenile MNCN 20.04/10600, St. CMa2VII, 38°5.24′N 0°36.02′W, off Alicante, Ceramiaceae, 3–12 m depth, 10 May 2010. All coll. V. Fernandez-Gonzalez, D. Izquierdo-Gomez and P. Sanchez-Jerez.
Other material examined: 195 females, 19 males, 76 juveniles, St. CTa1VII, 38°5.32′N 0°36.06′W, off Alicante, Ceramiaceae, 3–12 m depth, 13 July 2010. 135 females, 12 males, 27 juveniles, St. CTa2VII, 38°5.32′N 0°36.06′W, off Alicante, Ceramiacea, 3–12 m depth, 22 July 2010; 12 females, 1 juvenile, St. CTh1VII, 38°5.32′N 0°36.06′W, off Alicante, Pennaria disticha, 3–12 m depth, 22 July 2010. 24 females, St. CTh2VII, 38°5.32′N 0°36.06′W, off Alicante, P. disticha, 3–12 m depth, 22 July 2010. 19 males, 2 females, St. CTh3VII, 38°5.32′N 0°36.06′W, off Alicante, P. disticha, 3–12 m depth, 22 July 2010. 1 female, St. CTm1VII, 38°5.32′N 0°36.06′W, off Alicante, Mytilus galloprovincialis, 3–12 m depth, 22 July 2010. 10 females, 1 male, St. CTm2VII, 38°5.32′N 0°36.06′W, off Alicante, M. galloprovincialis, 3–12 m depth, 22 July 2010. 17 females, 3 males, 1 juvenile, St. CTm3VII, 38°5.32′N 0°36.06′W, off Alicante, M. galloprovincialis, 3–12 m depth, 22 July 2010. 3 females, 3 males, St. CMa1VII, 38°5.32′N 0°36.06′W, off Alicante, Ceramiacea, 3–12 m depth, 14 July 2010. 136 females, 31 males, 46 juveniles, St. CMa2VII, 38°5.32′N 0°36.06′W, off Alicante, Ceramiaceae, 3–12 m depth, 14 July 2010. 1 female, St. CMh2VII, 38°5.32′N 0°36.06′W, off Alicante, P. disticha, 3–12 m depth, 14 July 2010 2010. 1 female, St. CMh3VII, 38°5.32′N 0°36.06′W, off Alicante, P. disticha, 3–12 m depth, 14 July 2010. 1 female, St. CMm2VII, 38°5.32′N 0°36.06′W, off Alicante, M. galloprovincialis, 3–12 m depth, 14 July 2010. 5 females, St. CMm3VII, 38°5.32′N 0°36.06′W, off Alicante, M. galloprovincialis, 3–12 m depth, 15 July 2010.
Total lengths: Preparatory females 0.9–3.7 mm. Copulatory females: 1.9–3.2 mm. Males: 2.0–3.0 mm. Juveniles: 0.5–1.1 mm.
Diagnosis (adults)
Male antennule with five aesthetascs, female with three; maxillule palp with four terminal setae; maxilliped basis and coxa each with two setae; male chela dactylus with spinules and proximal apophysis, fixed finger with four setae and proximal apophysis; female chela fixed finger with proximal triangular apophysis; coxa 1 apophysis present; pleopod 3 basis with three outer setae and no inner seta; pleopods 1–3 endopod with one inner seta; uropod of 4 segments.

Description of ovigerous female

                              Body (Fig. 2a, b) 3.6 times as long as broad. Cephalothorax subtriangular, as long as broad, eyes with visual elements present, lateral margins with one seta each, and one seta behind each eyelobe. Pereon Pereonite 1 0.2 times as long as broad, bearing one pair of dorsal and one pair of lateral setae on frontal margin, and one pair of setae on posterolateral margin Pereonite 2 2.3 times as long as broad, 1.6 times as long as pereonite 1, bearing one pair of dorsal setae and one pair of lateral setae. Pereonite 3 and 4 0.6 times as long as broad, 1.4 times as long as pereonite 2, bearing one pair of dorsal and two pairs of lateral setae. Pereonite 5 as pereonite 3–4, but with three pairs of lateral setae. Pereonite 6 0.4 times as long as broad, 0.6 times as long as pereonite 5, bearing one pair of sublateral and one pair of posterolateral simple setae. Pleon with pleonite 1 0.3 times as long as broad, with one pair of dorsal simple setae near frontal margin, and two simple and six plumose setae on each lateral margin. Pleonite 2 with one pair of dorsal simple setae near frontal margin, and two simple and four plumose setae on each lateral margins. Pleonite 3 as pleonite 2. Pleonite 4 about 0.6 times as broad as pleonite 5, 0.1 times as long as broad, bearing a pair of dorsolateral setae and two setae on each lateral margin. Pleonite 5 as pleonite 4, but with one pair of dorsolateral setae instead of two. Pleotelson (Fig. 2c) with two pairs of setae on lateral margins near uropod insertion, two pairs of dorsolateral setae near distal margin, and one pair of apical setae.

                              Antennule (Fig. 2d) 0.8 times as long as cephlaothorax. Article 1 3.3 times as long as broad, with pair of penicillate setae on ventral margin, tuft of four simple setae on ventrodistal corner, and one long, one short and one penicillate setae on dorsodistal margin. Article 2 1.6 times as long as broad, 0.2 times as long as article 2, ventrodistal corner with one penicillate and three simple setae, dorsodistal corner with two penicillate and one simple setae. Article 3 1.9 times as long as broad, 0.8 times as long as article 2, ventrodistal corner with two simple setae, dorsodistal corner with one simple and one penicillate setae. Article 4 cap-like, 0.5 times as long as broad, 0.2 times as long as article 3, bearing three aesthetascs and seven simple setae.

                              Antenna (Fig. 2e) article 1 naked. Article 2 1.4 times as long as broad, with one ventral and one dorsodistal setae. Article 3 about as long as broad, naked. Article 4 2.6 times as long as broad, with one ventrodistal, one dorsodistal and one subdistal setae. Article 5 2.7 times as long as broad, distal margin with two long, two short simple setae and two dorsal penicillate setae. Article 6 1.3 times as long as broad, with eleven simple setae.

                              Mouthparts. Labrum (Fig. 3a) rhomboidal, with setules. Left mandible (Fig. 3b) pars incisiva straight, with distal fine crenulation; lacinia mobilis broad, distally with five lobes, accesory seta denticulate; pars molaris with corrugated grinding surface. Right mandible (Fig. 3c) as left, but lacinia mobilis smaller and narrower, distally smooth. Labium (Fig. 3d) lobes with setules, palp present. Maxillule (Fig. 3e, f) with eight distal serrulate spines, dorso-distally with several thin setae; palp (Fig. 3f) with three distal and one subdistal setae. Maxilla (Fig. 3g) ovoid, simple. Maxilliped (Fig. 3h) coxa with two inner setae; basis 0.6 times as long as broad, with one shorter and one longer distal setae; palp article 1 with two outer setae, article 2 with one outer and five inner serrulate setae, article 3 with twelve inner serrulate setae, article 4 with eight inner distal and one outer subdistal serrulate setae. Maxilliped endites (Fig. 3i) each with denticulate, setose margins and two distal pappose seta. Epignath (Fig. 3j) linguiform, margins setulose, with distal setulose spine.

                              Cheliped (Fig. 4a) sclerite with two setae. Basis 1.4 times as long as broad, with ventrodistal seta. Merus with three ventral setae and tuft of three setae near carpus. Carpus 1.3 times as long as broad, with three ventral and three dorsodistal setae. Propodus 1.4 times as long as broad, with five ventral setae, two outer setae on palm, four setae on fixed finger near dactylus insertion, nine setae near cutting edge, cutting edge with proximal invagination. Dactylus as long as fixed finger, with slight ventral apophysis and ventral row of six setules.

                              Pereopod 1 (Fig. 4b) coxa with apophysis, bearing two setae. Ischio-basis 3.5 times as long as broad, dorsal margin with one simple and one penicillate setae. Merus 0.3 times as long as basis, with one ventrodistal seta. Carpus 1.2 times as long as merus, with one dorsodistal and one ventrodistal simple setae. Propodus 1.7 times as long as carpus, 4.7 times as long as broad, with one dorsal penicillate seta, one dorsodistal and four ventrodistal setae. Dactylus and unguis together 0.5 times as long as propodus, dactylus with one proximal seta, unguis 1.7 times as long as dactylus.

                              Pereopod 2 (Fig. 4c) coxa with anterior pair of setae. Ischio-basis 3.0 times as long as broad, with two dorsal penicillate setae and three ventrodistal simple setae. Merus 0.4 times as long as basis, dorsodistal margin with one simple seta, ventrodistal margin with one spine, two simple setae and microtrichia. Carpus 0.9 times as long as merus, with four distal compound spines, dorsodistal margin with two setae, ventrodistal corner with two setae and microtrichia. Propodus 1.5 times as long as carpus, 3.6 times as long as broad with two ventral simple setae, one dorsal penicillate seta and one dorsodistal simple seta. Dactylus and unguis together 0.5 times as long as propodus, unguis 1.9 times as long as dactylus.

                              Pereopod 3 (Fig. 4d) coxa with anterior pair of setae. Ischio-basis 3.0 times as long as broad, with one dorsal simple seta one dorsal penicillate seta, and tuft of three ventrodistal setae. Merus 0.4 times as long as basis, dorsodistal margin with one simple seta, ventrodistal margin with cuticular tubercles, one spine and two simple setae. Carpus 0.8 times as long as merus, with ventral cuticular tubercles and microtrichia, four distal compound spines, two dorsodistal and one ventrodistal setae. Propodus 1.3 times as long as carpus, with two ventral and one ventrodistal setae. Dactylus and unguis together 0.6 times as long as propodus. Unguis 1.6 times as long as dactylus.

                              Pereopod 4 (Fig. 4e) ischio-basis 3.0 times as long as broad, with one dorsal penicillate seta, two ventral penicillate seta, and three ventrodistal simple setae. Merus 0.5 times as long as basis, with ventral cuticular tubercles and microtrichia, ventrodistal margin with two spines and one seta, dorsodistal margin with one seta. Carpus 0.7 times as long as merus, with ventral cuticular tubercles and microtrichia, two subdistal setae and four distal compound spines. Propodus 1.3 times as long as carpus, with two ventral, one dorsal and one subdistal setae. Dactylus and unguis fused into a claw, curved, with ventral microtrichia and inner and outer lateral comb of six spinules.

                              Pereopod 5 (Fig. 4e) ischio-basis 3.0 times as long as broad, with one dorsal penicillate seta, three ventrodistal simple setae. Merus 0.5 times as long as basis, with ventral cuticular tubercles and microtrichia, ventrodistal margin with two spines and one seta, dorsodistal margin with one seta. Carpus 0.7 times as long as merus, with ventral cuticular tubercles, two subdistal setae and four distal compound spines. Propodus 1.3 times as long as carpus, with two ventral, one dorsal and two subdistal simple setae and one dorsal penicillate seta. Dactylus and unguis fused into a claw, curved, with ventral microtrichia and inner and outer lateral comb of seven spinules.

                              Pereopod 6 (Fig. 4f) ischio-basis 2.6 times as long as broad, with two dorsal penicillate setae and one ventrodistal simple seta. Merus 0.5 times as long as basis, ventrodistal margin with two spines and three setae. Carpus 0.9 times as long as merus, with ventral microtrichia, four distal spines and two dorsodistal setae. Propodus 1.3 times as long as carpus, with row of ten leaf like spines, three ventral setae, one penicillate and three simple dorsodistal setae. Dactylus and unguis fused into a claw, curved, with ventral microtrichia and inner and outer lateral combs of seven spinules.

                              Pleopods 1 and 2 (Fig. 4g) basis with one inner and six outer plumose setae. Exopod outer edge with about 18 plumose setae. Endopod inner edge with one medial plumose seta, outer edge with about ten plumose setae, distalmost distinctively shorter and stouter than rest. Pleopod 3 basis with no inner and three outer plumose setae.

                              Uropods (Fig. 1c) of three segments plus basis. Basis 3.0 times as long as broad, with four setae. Segments all subequal in length, with four or five distal simple setae.
Juvenile specimens do not present significant differences with females, but for the absence of oostegites or marsupia.

Description of male
As female, but for the following characters:

                              Body (Fig. 5a) 4.0 times as long as broad. Cephalothorax subtriangular, as long as broad, eyes with visual elements present, lateral margins with one seta each. Pereonite 1 0.2 times as long as broad. Pereonite 2 1.3 times as long as pereonite 1 and 0.3 times as long as broad. Pereonite 3 as pereonite 2. Pereonite 4 1.4 times as long as pereonite 3 and 0.5 times as long as broad. Pereonite 5 as pereonite 4. Pereonite 6 0.4 times as long as pereonite 5 and 0.4 times as long as broad. Pleonite 1 0.3 times as long as broad, about as long as pereonite 6. Pleonite 2 as pleonite 1. Pleonite 3 0.9 times as broad as pleonite 2. Pereonites 4 and 5 0.7 times as long as pleonite 3.

                              Antennule (Fig. 5d) just longer as cephalothorax. Article 1 6.0 times as long as broad, with one medial seta, three simple and one penicillate dorsodistal setae and two simple, two penicillate subdistal setae. Article 2 0.4 times as long as article 1, with three dorsodistal simple setae, two subdistal setae, and two simple and two penicillate ventrodistal setae. Article 3 0.8 times as long as article 2, with one dorsodistal and one ventrodistal setae. Distal article shorter than long, with six setae and five aesthetascs.

                              Antenna (Fig. 5e) Article 1 as long as broad, naked. Article 2 2.7 times as long as broad, with one ventroproximal, one ventrodistal, one mediodorsal and one dorsodistal setae. Article 3 0.6 times as long as article 2, naked. Article 4 2.3 times as long as broad, with three dorsodistal and one ventrodistal setae. Article 5 0.6 times as long as article 4, with two penicillate and three simple setae, one shorter. Article 6 0.4 times as long as article 5, with eight distal setae.

                              Cheliped (Fig. 5b, c) basis about as long as broad, with ventrodistal seta. Merus ventral margin longer than that of carpus, with three ventral setae and two setae near insertion with basis. Carpus broad, ventral margin short, about as long as broad, with three ventral setae, three dorsodistal setae and three short setae along dorsal margin. Propodus twice as long as broad, ventral margin with four setae, cutting edge with proximal triangular apophysis and five setae; outer surface with row of three setae near apophysis, tuft of five setae near tip of fixed finger, and three setae on palm, inner side with one seta near dactylus insertion and one near cutting edge apophysis. Dactylus arcuate, with proximal ventral apophysis and ventral row of short setae on incisive margin.

Etymology
From the Spanish bulto (bump) and the Latin dactylus (finger, metonymy from the greek daktulos, that refers to the three last bones of the finger). In reference to the ventral apophyses on the cheliped dactylus.

Remarks

                              Hexapleomera bultidactyla sp. nov. is the only species of the genus having a ventral apophysis on cheliped dactylus. Otherwise, it is most similar to the sympatric species H. robusta as redescribed by Sieg [1] (see table 1 in [3]) in having five aesthetascs on the male antennule, a maxilliped basis with two setae and endite without spines, male cheliped dactylus with spinules, male and female chela fixed finger with apophysis, pleopod endopod with one inner seta, and uropod with four segments. Hexapleomera robusta sensu Sieg [2] is different from H. bultidactyla in having three setae near each eye, no dorsal setae on pereonites, eight aesthetascs on female antennule, eight setae on maxillule palp, male chela fixed finger with four setae, coxa 1 without apophysis, pleopods 1 and 2 basis with seven inner setae, and pleopod 3 basis with four outer setae.

                              Hexapleomera satella shares with H. bultidactyla the presence of three aesthetascs on the female antennule, four terminal setae on the maxillule palp, two setae on the maxilliped coxa, the presence of short setae on the male cheliped dactylus and the presence of an apophysis on the coxa of pereopod 1, and uropods of four segments. It differs on the presence of two setae near each eye, a pair of dorsal setae on the male cephalothorax, four aesthetascs on the antennule, chela fixed finger with three ventral setae only, absence of an apophysis on male chela fixed finger and five inner setae on basis of pleopods 1 and 2.

                              Hexapleomera edgari Bamber, 2012 from Australia differs from H. bultidactyla in having two setae near each eye, the male and female antennules with six aesthetascs, the maxillule palp with five setae, maxilliped coxa with three setae, maxilliped endite with spines, chela fixed finger with six ventral setae, the female having triangular apophysis, apophysis on coxa of pereopod 1 absent, pleopods 1 and 2 basis with five inner setae, and pleopod endopod with two inner setae.
Only the male of Hexapleomera moverleyi (Edgar, 2008), also from Australia, is known. It shares with the male of H. bultidactyla having only one seta near each eye, five aesthetascs on the antennule, two setae on the maxilliped coxa and presence of an apophysis on the coxa of the pereopod 1. It differs in having five setae on maxillule palp, one seta on the maxilliped basis, the maxilliped endite with spines, chela dactylus with no short setae, chela fixed finger with five ventral setae and no apophysis, pleopod 1 and 2 basis with five inner setae, pleopod 3 basis with one inner seta, and uropod of five segments.
Finally, Hexapleomera wombat Bamber, 2012 from the eastern Mediterranean has, like the new species, one seta near each eye, no spines on the maxilliped endite, and no proximal apophysis on the female chela fixed finger, but it is different in having six and four aesthetascs on the male and female antennules respectively, five setae on the maxillule palp, three setae on maxilliped coxa and one on basis, chela fixed finger with five setae, no apophysis on male chela fixed finger, absence of apophysis on coxa 1, five inner setae on basis of pleopods 1 and 2, and uropod of five segments.

Identification key to the species of Hexapleomera (modified after Bamber [4])

                    	1.Adult uropod five-segmented; maxilliped basis with one distal seta; maxillule palp with five distal setae………2
Adult uropod four-segmented; maxilliped basis with two distal setae………3


 

	2.Spinulation of male cheliped dactylus present; pereopod 1 coxa without apophysis………H. wombat Bamber, 2012
Spinulation of male cheliped dactylus absent; pereopod 1 coxa with apophysis………H. moverleyi (Edgar, 2008) [8]


 

	3.Male chela without large apophysis on cutting edge of fixed finger; maxillule palp with four or five distal setae……… 4
Male chela with large apophysis on cutting edge of fixed finger; maxillule palp with eight distal setae……… 5


 

	4.Pleopod endopod with two inner setae; maxillule palp with five distal setae; male chela without proximoventral apophysis on fixed finger; six aesthetascs on female antennules………H. edgari Bamber, 2012
Pleopod endopod with one inner seta; maxillule palp with four distal setae; male chela with proximoventral apophysis on fixed finger; three aesthetascs on female antennules………H. satella Bamber, 2012


 

	5.Pereonites with dorsal setation; male and female chela with proximal apophysis on dactylus (more prominent on male); female chela without triangular apophysis on fixed finger; pereopod 1 coxa with apophysis………H. bultidactyla sp. nov.
Pereonites with no dorsal setation; male and female chela without proximal apophysis on dactylus; female chela with triangular apophysis on fixed finger; pereopod 1 coxa without apophysis………H. robusta (Moore, 1894)


 




                  


Biology and ecology
A total of 785 specimens of H. bultidactyla, including males, brooding and non-brooding females and juveniles, were counted in this study (Table 1). Mean density was 2201.8 ± 983.7 ind m−2, equivalent to 1626.7 ± 1078.6 ind 100 g−1 of dry weight habitat. The overall male/female ratio was 0.13, with an average of 0.25 ± 0.10 per sampling site (having omitted those sites where one of the genders was absent). An 11.1 % of the counted females were ovigerous. The average number of eggs per female was 20.8 ± 1.3 and the highest number of eggs carried by a single female was 46.

                           Hexapleomera bultidactyla occurred in fouling communities dominated by the mussel M. galloprovincialis Lamarck, 1819, the hydroid P. disticha Goldfuss, 1820 and turfs formed by Ceramiaceae algae and the hydroid Aglaophenia sp. The largest populations were counted in algae-hydroids turfs, with a maximum density of 15,263.2 ind m−2. The species occurred in six of the 14 off-coast aquaculture facilities (Fig. 1), mainly those located in the western Mediterranean Sea. H. robusta was present together with H. bultidactyla in two of the samples from Alicante, one sample from Santa Pola (near Alicante) and one from Croatia (Tables 1, 2).


Discussion
Ecology and distribution
The current numbers and density of fish cages scattered along some of the Mediterranean coasts provide a significant amount of hard substrata in off-coast areas where they are naturally absent, boosting the dispersion of associated species [9]. Macroinvertebrate species associated with fish farms have been shown to assimilate the organic matter derived of uneaten feed pellets and fish faeces [10], and tanaidaceans may also take advantage of this new trophic resource. Specifically, tanaidaceans represent between 0.03 and 15.9 % of the mobile epifauna associated with fish farms fouling in the Mediterranean Sea, being the third group in importance after amphipods and polychaetes [11]. Hexapleomera robusta, previously reported from turtles in the Mediterranean [12–15], has been also observed associated to fish farm fouling in this study. According to [15], H. robusta may be found associated to the algae Polysiphonia sp, which is also part of fish farms fouling [11]. It is feasible that H. bultidactyla will be found in other natural habitats containing similar algae or hydroids species than those found in fish farm fouling.

Sex ratio and fecundity
The male/female ratio in tanaidomorphs varies from scarcely biased, nearly 1.0 in the family Agathotanaidae [16] to strongly female biased, to 0.001 in Leptocheliidae [17, 18]; in Tanaididae, Rumbold et al. [19] found values ranging from 0.01 to 0.16 in Tanais dulongii (Audouin, 1826), thus significantly lower than the average per sample registered here (0.25).
These are the first data presented on the fecundity of any Hexapleomera species. The values found in this study (20.81 ± 1.30 embryos per female, with a maximum of 46 in a single female) are in agreement with other studies on the fecundity of the Tanaididae: for instance, Johnson & Attranadal [20] recorded a maximum of 46 embryos in Tanais dulongii whereas Rumbold et al. [21] obtained averages of up to 39.1 ± 15.3 for the same species. Schmidt et al. [6] counted 19–31 in Allotanais hirsutus Beddard, 1886. Within the subfamily Pancolinae, the records come from species of Zeuxo Templeton1840: Masunari & Sieg [22] measured an average of eleven embryos in Zeuxo coralensis Sieg, 1980, Bamber [23] counted 25 in Zeuxo holdichi Bamber, 1990, whereas he later counted 15 in Zeuxo zorro Bamber, 1997 [24]. Nakaoka [25] registered 20–40 embryos on the females of an undentified species of Zeuxo. Overall, our results lay within the general range for these records.

Final considerations
The relatively high densities documented here, and the presence of different developmental stages in the samples indicate that H. bultidactyla is represented by well-established populations in the fouling of the fish farms surveyed. As mentioned above, tanaidaceans have limited swimming capacity and no dispersive phase in the development; under these circumstances, the question of how this species has been able to colonize these isolated substrata with no contact with the seafloor arises. Limited swimming capacity has been described by Larsen [1], several species are known to cling on to floating objects [26], and species of Hexapleomera build tubes on large marine organisms such as manatees or sea turtles [4 and references therein]. Any of these dispersal mechanisms, or a combination of more than one, might explain the occurrence of large populations of H. bultidactyla on the fish farms fouling, but further experimental work would be needed to solve this question definitely.
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