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			Abstract | This study aimed to study morphologically the external features and the anatomical structures of the internal organs of the blue swimming crab (Portunus pelagicus). Twenty-two crabs, both male and female, were collected from the Red Sea and the Mediterranean Sea in Egypt. The color of the blue swimmer crab carapace was dark green in males and medium brown with light brown patches in females. The cephalothorax was found to have three pairs of biramous maxillipeds. The pereion was connected to five pairs of uniramous pereiopods, the cheliped, three pairs of walking legs, and the last swimming leg. The abdomen of the male was narrow rostrally with a small telson; while the mature female had a broad triangular abdomen with convex sides and a telson with a small broad base. Male had two pleopods, the first and second gonopods on the ventral surface of the abdomen; while females had several paired biramous pleopods. The gills consisted of paired, triangular masses, and occupied the branchial chamber on each side of the cephalothorax. The female reproductive system consisted of bilateral ovaries, oviducts, seminal receptacles, in addition to single vagina and gonopore, while the male reproductive system consisted of a pair of testes, vas deferens, and gonopods. The stomach was a complex structure whose walls bore calcareous ossicles. It was divided into the cardiac stomach with four ossicles: unpaired mesocardiac, paired pterocardiac, paired lateral zygocardiac, and the unpaired urocardiac ossicle; and the pyloric stomach, which bore three ossicles: unpaired uropyloric, and a pair of exopyloric ossicles.
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			Introduction

			 

			Crustacean aquaculture is a rapidly growing industry and important aquaculture commodities (New, 1999). Burkenroad (1963) revealed that true crabs are sub-orders from the order Decapoda. This study examined Portunus pelagicus, one of the major crab species (Allen et al., 2011) which belongs to Decapoda due to the anatomical structure of its ten legs. Species: P. pelagicus, Kingdom: Animalia, Phylum: Arthropoda, Subphylum: Crustacea, Order: Decapoda, Family: Portunidae, Genus: Portunus. The blue swimming crab is an economically high value crustacean (Redzuari et al., 2012), with wide geographical distribution (Zainal, 2013). They are present from the Indo tropical coastal region to the western Pacific region (Ikhwanuddin et al., 2013).

			 

			To enable better identification of crab populations, morphometric studies (Rawat et al., 2017; Sajina et al., 2011; Swatipriyanka et al., 2011), and morphological examinations of each species are needed (Mojekwu and Anumudu, 2015).

			The evaluation of sexual maturity is important in stock assessment (Dubey et al., 2014), and the details of the male reproductive system enable the collection of mature males for breeding. It is noteworthy that the copulatory organ is a distinct characteristic of the male (Ewers-Saucedo et al., 2015) which is only present in species of the genus Portunus (Lai et al., 2010; Trivedi & Vachhrajani, 2012; Padate et al., 2013).

			 

			Only a few studies have examined the reproductive systems of the male swimming crab (Ewers-Saucedo et al., 2015; Soundaranpandian et al., 2014) and female swimming crab (Ravi et al., 2008; Johnson et al., 2010). The spawning season is prolonged from November to May, with peak activity recorded from December to February. Until now, no study has been conducted examining the morphology and morphometrics of the male swimming crab.

			 

			The aim of this study is to describe the morphology and morphometric studies of blue swimming crab external features, including its carapace, pereiopods and thorax and abdomen and the shape of the gonopodium. Furthermore, this anatomical study of the internal organs includes mouth parts, heart, gills, male and female reproductive organs, hepatopancreas, and the different parts of the digestive tract. This study will be useful in comparing different stocks of the same species from different geographical locations, and will further the development of crustacean aquaculture (Lai et al., 2010).

			 

			Materials and methods

			 

			Twenty-two crabs (P. pelagicus) consisting of both males and females were collected from the Suez region (Red Sea) and from Alexandria (Mediterranean Sea) in Egypt, by commercial trawls operating offshore and from local fishermen supplied fish markets. Blue swimming crabs were collected during various seasons from 2021 to 2022 and were transported alive in seawater using plastic containers to the laboratory in the Anatomy Department, Faculty of Veterinary Medicine, Cairo University.

			 

			Samples were examined while still fresh. The adult samples were separated into sexes according to external sexual characteristics by inspecting the ventral side of the body (abdomen). Adult females had semicircular and flab like abdominal segments while adult male abdomens were narrow and triangular (Ikhwanuddin et al., 2010).

			 

			In this species sexes are easily differentiated by the color pattern on their exoskeletons. Males are brilliantly bright blue, and females have a dull brown color. This unique feature is not seen in other common portunids (Hosseini et al., 2014).

			Morphological examinations were performed on ten crabs (P. pelagicus) including external anatomical features (exoskeleton) and internal anatomical organs. Fresh dissections were conducted, and photos were taken using both a Sony 20.1MP camera and a Samsung 48 MP camera, made in china.

			 

			The morphometric study included various measurements conducted using digital calipers (adoric).These included the carapace width (CW) (to the ninth tooth) and carapace length (CL) of twelve male and female crabs. Statistical analyses with results shown as mean value ± standard error were conducted using Microsoft Excel 2010 (Microsoft Corp., Redmond, WA, USA).

			 

			Results and discussion

			 

			External anatomical features (Exoskeleton)

			The male P. pelagicus carapace (Fig. 1A) is dark green with light brown patches, while the female carapace (Fig. 1B) is medium brown with light brown patches, in accordance with Abbas et al. (2016). In contrast, Lai et al. (2010) stated that males have a dark blue-green carapace with white spots. In the present study, female crabs had black marks on the frontal, gastric, and hepatic regions, but in contrast, Lai et al. (2010) documented that P. pelagicus females have a black mark on the posterior branchial region. The carapace is a slightly convex, broad, hard protective shield covering the head and thorax dorsally, conversely Tavares (2003) stated that true crabs have a depressed and flat carapace. It has four front teeth (pointed and triangular) (Fig. 1A/2) and nine anterolateral teeth (Fig. 1A/3) on each side, this is similar to previous observations (Abbas et al., 2016). While Tavares (2003) mentioned that true crabs have from five to nine teeth on the anterolateral border. The middle teeth are small, except the first one is medium in size, and the ninth tooth (lateral spine) (Fig. 1A/4) is the largest and tallest as described by (Tavares, 2003). 

			 

			The carapace morphometric study revealed that the carapace width (at the ninth tooth) in female crabs was longer than in male crabs (Table 1) while the Carapace length was nearly equal in male and female crabs. The male crab’s width mean value ± standard error being 11.06 ± 0.11cm. Lai et al. (2010), reported the largest known P. pelagicus was a male measured 155.7 × 73.4 mm, and was from Singapore. The observed width length ratio in male crabs was 1.89 ± 0.84 while in female crabs, it was 1.96 ±1.45. This was contrary to Abbas et al. (2016) who reported that P. pelagicus carapaces had a breadth-length ratio of 2.13. 

			 

			 

			 

			 

			Table 1: The Carapace width and length statistical analysis showed as mean value ± standard error.
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							11.06 ± 0.11

						
							
							11.5 ± 0.29

						
					

					
							
							Carapace length (CL)  cm

						
							
							5.83 ±  0.13

						
							
							5.86 ±  0.20

						
					

				
			

			

			 

			In the head of the crab (P. pelagicus), both males and females have a rostrum (Fig. 1A/5) on the midline of the carapace rostrally, as well as two antennules (Fig. 1A/6) on both sides of the rostrum proceeded by two antennae (Fig. 1A/7), and followed by the right and left eyes, these findings resemble those of Meyer (2014). Both compound eyes and eyestalks (Fig. 2A/8&9) lodge in two shallow depressions called orbits on the rostral edge of the carapace. The cervical groove was absent in this species and replaced by light brown markings without a groove. The inhalant apertures (Fig. 2A/10) consisted of two large openings ventromedial to the eyes in the carapace. They led to the branchial chamber of the gills; with the operculum (Fig. 2A/11) covering the upper boundary of the aperture. A pair of exhalant apertures (Fig. 2A/12) are found lateral to the first and second maxillipeds. 
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			Figure 1: A & B; Photographs showing the dorsal aspect of the male and female blue swimmer crab (P. pelagicus), respectively, C; Magnified view of the right (RT) and left (LT) male chelipeds.

			 

			The cephalothorax is formed by the fusion of the head segments and the first three thoracic segments and is covered dorsally by the carapace. Each thoracic segment of the cephalothorax carries a pair of maxillipeds, so the cephalothorax has three pairs of biramous maxillipeds. The paired third maxillipeds (Fig. 2B/16) cover the quadrilateral mouth area which arises from the third thoracic segment of the cephalothorax. It is a movable appendage that has two rami. The paired second maxillipeds (Fig. 4A&C/17) and the paired first maxillipeds (Fig. 4A&C/18) are smaller in size than the third pair and arise from the second and first segments of the thorax, respectively.
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			Figure 2: A & B; Photographs showing the frontal view and mouth parts of the male and female blue swimmer crab (P. pelagicus), respectively, C; Photograph showing the female crab spines on the carapace after removal of the first four pereiopods.

			 

			Mouthparts (Fig. 4) are composed of three pairs of maxillipeds, two pairs of maxillae, and a pair of mandibles (jaws) surrounding the opening of the mouth (Fig. 4B/15`) in accordance with Meyer (2014). All maxillipeds arise from the cephalothorax. The second pair of maxillae (Fig. 4B/13) is the most rostral head appendages and is just caudal of the first maxillipeds. The first pair of maxillae (Fig. 4B/14) is smaller than the second pair. A pair of mandibles (Fig. 4B/15) is presented rostrally to the first maxillae. The mouth opening is located between the upper lip (hard labrum) (Fig. 4B/5`) and two mandibles.

			 

			The thorax is composed of three segments fused with the head forming the cephalothorax and five free thoracic segments. Each is covered externally by a plate called a sternite, and on both sides of the abdominal segments called the pereion (thoracic sternum) (Fig. 3B/26), which is connected to five pairs of pereiopods. Crabs have five pairs of uniramous pereiopods (legs), in agreement with Tavares (2003); the first is the cheliped (first pereiopod) (Fig. 1B/20), three pairs of walking legs (second, third, and fourth pereiopods) (Fig. 1B/21,22,23) and the last leg is the swimming leg or fifth pereiopod (natatory leg) (Fig. 1B/24). 
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			Figure 3: A & D; The ventral view of the male and female blue swimmer crab (P. pelagicus) respectively. B & E; The reflection of the abdominal segments in both male and female crabs, respectively. C & F; The caudodorsal view of the male and female crab, respectively.
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			Figure 4: A; Fontal view of the male crab showing the three maxillipeds. B; Reflected maxillipeds showing the second and first maxillae and mandible underneath. C; Magnified ventral view of the maxillipeds of the male crab.

			 

			Legend of Figs. 1 to 4:

			1, Male carapace; 1`, Female carapace; 2, Front teeth; 3, Anterolateral teeth 4; Lateral spine (ninth tooth); 5, Rostrum; 5`, Upper lip; 6, Antennules; 7, Antennae; 8, Compound eyes; 9, Eye stalk; 10, Inhalant aperture; 11, Operculum; 12, Exhalant aperture; 13, Second maxilla; 14, First maxilla; 15, Mandible; 15`, Mouth; 16, Third maxilliped; 17, Second maxilliped; 18, First maxilliped; 19, Cephalothorax; 20, Cheliped (first pereiopod); 20a, Coxa of first pereiopod; 20b, fused basis ischium; 20c, merus; 20d, Carpus; 20e, Claw; 20f, Palm; 20g, Pollex; 20h, Cutting conical teeth; 20i, Dactylus; 20j, Fingertip; 21, Second pereiopod (walking leg); 21a, Coxa, 21b, Basis; 21c, Ischium; 21d, merus; 21e, Carpus; 21f, Propodus; 21g, Dactylus; 22, Third pereiopod (walking leg); 23, Fourth pereiopod (walking leg); 24, Fifth pereiopod (natatory or swimming leg); 24a, Coxa; 24b, Basis; 24c, Ischium; 24d, merus; 24e, Carpus; 24f, Paddle like propodus; 24g, Paddle like dactylus; 25, Male abdomen (pleon); 25`, Female abdomen (pleon); 26, Thoracic sternum (pereion); 27, Abdominal segments; 28, Male telson; 28`, Female telson; 29a, First gonopod; 29b, Second gonopod; 30, Male gonopore; 30`, Female gonopore (vulva); 31, Penis; 32, Intestine; 33, Anus

			 

			Legs (pereiopods) of male blue swimmer crab are mixed blue and purple in coloration with off-white patches, in agreement with the description of Abbas et al. (2016). Conversely, Lai et al. (2010) described that male’s chelipeds had rust colored red tips. The female legs are dark brown with off-white patches, while Lai et al. (2010) described that the females had a uniformly brownish-green carapace with red tipped chelipeds.

			 

			The cheliped is the strongest and largest one, and functions as a movable finger and carries on its end a chela or claw (pincer), in agreement with Meyer (2014) that in many decapods the first peraeopods had enlarged pincers (chelae) called chelipeds (Brachyura). It is composed of six parts; the coxa (Fig. 2A/20a) proximally which articulates with the body, the fused basis ischium (Fig. 3A/20b), the merus (Fig. 3A/20c) with three spines on the inner margin while no spines are found on the outer margin, the carpus (Fig. 1A/20d) which has an inner carpal spine or tooth, the claw (Fig. 1A/20e) which has a palm, pollex, and cutting conical teeth (Fig. 1A,B/20f,20g,20h), and the dactylus (Fig. 1B/20i) as the fingertip (Fig. 1B/20j), in accordance with Abbas et al. (2016) and Lai et al. (2010). The right claw is slightly larger than the left claw (Fig. 1C). 

			 

			Walking legs (second, third, and fourth pereiopods) (Fig. 1B/21,22,23) are flattened laterally and are composed of the coxa, basis, ischium, merus, carpus, propodus, and dactylus. The swimming leg (fifth pereiopod) (Fig. 1B/24) has a flat, paddle like dactyl and propodus, in the contrary, Lai et al. (2010) stated that in P. pelagicus, the dactylus of the fifth pereiopod was oval and relatively elongated. Moreover, Tavares (2003) mentioned that in swimming crabs, the last pair of legs was usually distinctly adapted for swimming, and was flattened and paddle-shaped, but in a few species it was flattened without being paddle-shaped.

			 

			The abdomen (Pleon) (Fig. 3) is present on the caudoventral surface of the crab body, and has six abdominal segments, the telson (terminal end of the abdomen), and pleopods, similarly to the observations of Tavares (2003), who observed that true crabs had a reduced, straight, and symmetrical abdomen bent under the cephalothorax, this abdomen lacked biramous uropods.

			 

			The abdomen of the male (Fig. 3A/27) is narrow rostrally with a small telson (Fig. 3A/28), and has a broad base, while the mature female abdomen is a broad triangle with convex sides. Additionally, the female telson (Fig. 3D/28`) has a small broad base. In males, the first and second segments of the abdomen are situated caudally after the end of the carapace, the third, fourth, and fifth segments are fused together, and the sixth segment is free and related to the terminal telson. In contrast, Lai et al. (2010) revealed that in P. pelagicus the sixth segment of the male abdomen was relatively short and broad. On the other hand, Meyer (2014) detected that the seven segmented pleon contained appendages; with each segment carrying a pair of biramous pleopods. The first pair of pleopods is the gonopods; while the last pleopods, together with the telson, form the tail fan forming uropods.

			 

			In mature females there are six separated abdominal segments (Fig. 3D/27) on the ventral surface of the abdomen; the intestine (Fig. 3B/32) is a small transparent tube that ends at the anus (Fig. 3E/33) located ventrally at the telson. The female vulva or gonopore (Fig. 3E/33`) is a small opening situated along the midline groove at the level of the sixth thoracic segment after reflection of the abdomen. In males, the penis (Fig. 3B/31) carries the male gonopore which is the male genital opening on the penis tip and is located near the fifth leg coxa cranial edge. The penis is a short, thin, transparent organ with a blunt end. 

			 

			Abdominal appendages (pleopods) (Fig. 3B/29a, b) consist of two pleopods (gonopods) in the male, in accordance with Hidayani et al. (2018). The first and second appear on the ventral surface of the abdomen. The first gonopod (Fig. 3B/29a) is curved, tubular, and is the longer and more cranial one. It is the intromittent organ, While Lai et al. (2010) explored that P. pelagicus first gonopod was distinct and angled. Previously, Hidayani et al. (2018) illustrated that in Portunus armatus the basal part of first gonopod was rounded. The second gonopod (Fig. 3B/29b) is smaller and caudal to the first one. The female has several paired biramous pleopods (Fig. 3E/29`) situated on each of the abdominal segments except the last one.
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			Figure 5: Photographs showing the internal organs of a female blue swimmer crab (P. pelagicus), A; The carapace reflected, B; Following removal of branchiostegite, C; Reflected carapace with view of internal organs.

			 

			Internal anatomical organ of crab (P. pelagicus) 

			In this crab the branchiostegite (Fig. 5A/B) is formed from a double fold of the body wall. It is a thin, dark pigmented membrane which lies directly under the carapace.  The respiratory organs, the gills (branchiae) (Fig. 5,6,7,8/G) are large paired triangular masses which are yellowish or grayish in color. They occupy the branchial chamber on each side of the cephalothorax from the second to fourth segments and are covered by the inner surface of skeletal branchiostegite of the carapace. There are eight gills on each side of body, which are composed of dorsal and ventral parts. Each gill is characterized by paired serial lateral tubular lamellae, which are termed bronchial filaments (Fig. 6B/Bf). These appear closed-spaced and leaf-like, and rise from the long central branchial arch (Fig. 6B/Ba). The dorsal gill cleaner and ventral gill cleaner (Fig. 6/Dgc&Vgc) are small flap-like structures similar to paddles or appendages of the maxilla and are called gill bailers or scaphognathites. These are located above and below the sides along the gills. The anterior edge of the base of the gills (Fig. 4N) is caudal to the first maxilliped. Our results concurred with previous descriptions (Felgenhauer, 1992; Venezia et al., 1992). The heart (Fig. 5B,5C/H) is a soft, white or gray, rectangular shape that lies on the midline, posterior to the stomach and between the flanks (Fig. 5,6A,7/F). 

			 

			The female crab reproductive system is bilateral in regards to ovaries, oviducts and seminal receptacles, in addition to single vagina, and female gonopore. The ovaries are paired, elongated organs located dorsally in the cephalothorax and thorax in the same relative position as the male testis and 
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			Figure 6: A, B & C; Photographs showing the gills of the crab
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			Figure 7: A & B; Photographs showing the internal organs of a female and male blue swimmer crab (P. pelagicus), respectively
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			Figure 8: Photographs showing the digestive system of the crab, A, D; Dorsal view of the internal organs after carapace removal, B; Magnified view of the stomach, C. Inverted male abdominal segments

			 

			Legend of Fig. (5 to 8):

			B, branchiostegite; Bf, branchial filament; Ba, branchial arch; Dgc, dorsal gill cleaner; Vgc, ventral gill cleaner; H, heart; F,flanc; LO, left ovary; RO, right ovary; AL, anterior lobe; PL, posterior lobe; OV, oviduct; T, testis; CS, cardiac stomach; Po, pectineal ossicles; PS, pyloric stomach; Meso, mesocardiac ossicles; Pt, pterocardiac ossicles; Uc, urocardiac ossicle; Zy, zygocardiac ossicles; Up, uropyloric ossicle; Exo; exopyloric ossicle; Mt, median teeth; Lt, lateral teeth; DC, digestive ceca; HP, hepatopancreas; I, intestine; A, anus

			 

			lie dorsal to the hepatopancreas. Their size and color depend on the crab’s stage of maturity. They extend below the carapace from the lateral spine to the posterior end. The mature ovaries are orange in color and enlarged in size and completely obscure the underlying hepatopancreas. Our observation is similar to those of Krol et al., 1992; Felgenhauer, 1992; Sukumaran & Neelakantan, 1998; Quinito, 2007; Ikhwanuddin et al., 2014; Vallina et al., 2014; Kienbaum et al., 2017. Each ovary consists of anterior and posterior lobes (Fig. 7A/AL&PL). The posterior part of the right and left ovaries (Fig. 7A/RO&LO) are connected by a narrow isthmus to form the oviduct (Fig. 7A/OV) which is situated in the midline, ventral to the heart, and behind the stomach. This result similar to Rotllant et al. (2007) and González-Pisani et al. (2011) in regards to majoid species of crabs. The distal region of the oviduct consists of the seminal receptacle appeared as pouch. It is connected to the ovaries dorsally, and the vagina ventrally, at the sternite of the fifth thoracic segment. The vagina is a short, thin, translucent tube which connects to the exterior in the sixth sternite of the thorax, at the level of the third pair of pereiopods, via two holes called gonopores or vulva (Fig. 3K/33`).

			 

			The male crab reproductive system consists of a pair of testes, vas deferens, and gonopods. The testes (Fig. 7B/T) are two small, long, slender, convoluted tubes, which are white or grayish in color. Previous similar reports (Beninger et al., 1988 in snow crab; Vallina et al., 2014 in family Portunidae; Kienbaum et al., 2017 in spider crabs) to those of the current study in the blue swimmer crab clarified that testis were located laterally  to the lateral spine, extend anterior and partially obscured of the digestive ceca on either side of the stomach. They then turn to posterior in the midline and then both testes connect medially. The vas deferens are paired, highly convoluted, small-diameter tubules, extending from the posterior end of the testes to the penis (Fig. 3H/31) which has the male genital opening (male gonopore) (Fig. 3H/30).

			 

			The digestive tract of the crab is divided into three regions: the foregut, midgut, and hindgut. The foregut is composed of the mouth, esophagus, and stomach. The midgut contains the digestive ceca and digestive gland (hepatopancreas). The hindgut has a simple straight tube as an intestine that ends in the anus. These findings were in agreement with Felgenhauer (1992) and Ceccaldi (2006). According to similar studies of the phylogeny of feeding mechanisms (Sahlmann et al., 2011; Naderloo et al., 2010; Bro¨sing, 2010), the mouth is associated with specialized prehensile appendages; the maxillae, mandibles, and maxillipeds. The anterior part of the mouth is reinforced by a hard labrum. The esophagus (Fig. 6A,8B/O) is a short straight membranous tube directed posterior to its opening on the anteroventral wall of the cardiac stomach. The stomach (proventriculus) is a large, bulging, transparent, thin-walled sac, which lies dorsally along the midline of the anterior thorax. It is a complex structure whose walls bear calcareous ossicles, and is divided into a large, dorsal cardiac stomach (anterior chamber), and a smaller, ventral, pyloric stomach (posterior chamber) that results resemble studies mentioned by Ceccaldi (2006) and Icely & Nott (1992).The cardiac stomach (Figs. 5C,7A,7B,8A,8D/CS) is a large balloon-like structure with a thin transparent wall in the anterior thorax, and is connected with the short esophagus. The anterior part of the cardiac stomach has a thin, flexible chamber. The posterior region of the cardiac stomach and the pyloric stomach are reinforced and supported by a number of articulated ossicles, and the dorsal wall of the posterior region of the cardiac stomach has four ossicles: the unpaired mesocardiac ossicle, the paired pterocardiac ossicles, the paired lateral zygocardiac ossicles, and the unpaired centrally placed urocardiac ossicle. (Fig. 8B/Meso, Pt, Zy, Uc). The urocardiac ossicle extends from the center of the dorsal wall of the cardiac stomach posteriorly. It is flattened dorsoventrally and has an elongated plate in the anteroposterior direction and a median tooth. The zygocardiac ossicles are paired ossicles which lie posteriorly and laterally of the cardiac chamber and carry lateral teeth on the posterior ends. Pectineal ossicles (Fig. 8B/Po) are paired curved rods located on the lateral walls of the cardiac stomach below the zygocardiac ossicles and are articulated anteriorly with the zygocardiac and pterocardiac ossicles. The pyloric stomach (Fig. 8D/Ps) is a small ventral region of the stomach. It is posterior and ventral to the cardiac stomach. The walls of the pyloric stomach bear three ossicles: the unpaired uropyloric ossicle (Fig. 8B/Up), which is connected to the urocardiac ossicles, and the pair of exopyloric ossicles (Fig. 8B/Exo). Moreover, Sakai (2004); Ceccaldi (2006); Brösing et al. (2007) observed great interspecific variation with differences in number, size, and morphology of supportive ossicles in both the cardiac and pyloric chambers according to different feeding habits. In contrast, in other groups of Decapoda, the stomach was very simple, with just a few ossicles or none at all (Icely and Nott, 1992). Noticeably, the literature reported that the posterior region of the cardiac stomach and the pyloric stomach were reinforced and supported by a number of articulated ossicles. The cardiac stomach had four ossicles and the pyloric stomach bore three ossicles (Felgenhauer, 1992; Paula et al., 2017; Rady et al., 2018). The digestive ceca (Fig. 8D/DC) are large, soft, amorphous, and yellow or greenish organs which blindly end and that occupy the periphery of the dorsal thorax. They may be completely obscured by the ovaries or testis in mature crabs. They extend along the anterior edge of the carapace, over the branchial chambers, and within the spaces around the heart and gonads. These observations agreed with Felgenhauer (1992), but Ceccaldi (1989) reported that crabs of the genus Cancer had three elongated tubular cecae; with two anterior symmetrical ones, and one posterior. In comparison, the lobster genus Homarus only has one short anterior coecum. The hepatopancreas (Fig. 7B,8D/HP) is a bilobed organ occupying either side of the stomach inside the cephalothorax. The color of the hepatopancreas varies from brown, green, or yellow. This result was in agreement with Ceccaldi (1989); Ramadevi (1990) and Felgenhauer (1992). The intestine (Fig. 8C/I) is a membranous tube without any demarcations that extends from the posterior end of the pyloric stomach along the ventral midline of the abdomen and enlarges to form a rectum at the sixth abdominal segment. It then terminates as a circular opening in the anus (Fig. 8C/A) which is located on the ventral surface of the telson.

			 

			Conclusion

			 

			We concluded that the color of the blue swimmer crab carapace was dark green in males and medium brown with light brown patches in females. The cephalothorax was found to have three pairs of biramous maxillipeds. The pereion was connected to five pairs of uniramous pereiopods. The abdomen of the male has a small telson; while the mature female had a telson with a small broad base. The female reproductive system consisted of bilateral ovaries, oviducts, seminal receptacles and single vagina, and gonopore, while the male reproductive system consisted of a pair of testes, vas deferens, and gonopods. The gills consisted of paired, triangular masses, and occupied the branchial chamber on each side of the cephalothorax.  The stomach was a complex structure whose walls bore calcareous ossicles
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Topographical Anatomical Studies of the Internal Organs of the Blue
Swimmer Crab (Portunus pelagicus) in Conjunction with its External
Features
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Abstract | This study aimed to study morphologically the external features and the anatomical structures of the in-
ternal organs of the blue swimming crab (Porsunus pelagicus). Twenty-two crabs, both male and female, were collected
from the Red Sea and the Mediterranean Sea in Egypt. The color of the blue swimmer crab carapace was dark green
in males and medium brown with light brown patches in females. The cephalothorax was found to have three pairs
of biramous maxillipeds. The pereion was connected to five pairs of uniramous pereiopods, the cheliped, three pairs
of walking legs, and the last swimming leg. The abdomen of the male was narrow rostrally with a small telson; while
the mature female had a broad triangular abdomen with convex sides and a telson with a small broad base. Male had
two pleopods, the first and second gonopods on the ventral surface of the abdomen; while females had several paired
biramous pleopods. The gills consisted of paired, triangular masses, and occupied the branchial chamber on each side
of the cephalothorax. The female reproductive system consisted of bilateral ovaries, oviducts, seminal receptacles, in ad-
dition to single vagina and gonopore, while the male reproductive system consisted of a pair of testes, vas deferens, and
gonopods. The stomach was a complex structure whose walls bore calcareous ossicles. It was divided into the cardiac
stomach with four ossicles: unpaired mesocardiac, paired pterocardiac, paired lateral zygocardiac, and the unpaired uro-
cardiac ossicle; and the pyloric stomach, which bore three ossicles: unpaired uropyloric, and a pair of exopyloric ossicles.
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swimming crab is an economically high value crustacean
(Redzuari et al.,2012), with wide geographical distribution
(Zainal, 2013). They are present from the Indo tropical
coastal region to the western Pacific region (Ikhwanuddin
et al., 2013).

INTRODUCTION

Crustacean aquaculture is a rapidly growing industry
and important aquaculture commodities (New, 1999).
Burkenroad (1963) revealed that true crabs are sub-orders
from the order Decapoda. This study examined Porunus

pelagicus, one of the major crab species (Allen et al., 2011)  To enable better identification of crab populations, mor-

which belongs to Decapoda due to the anatomical struc-
ture of its ten legs. Species: P pelagicus, Kingdom: Anima-
lia, Phylum: Arthropoda, Subphylum: Crustacea, Order:
Decapoda, Family: Portunidae, Genus: Portunus. The blue

phometric studies (Rawat et al., 2017; Sajina et al., 2011;
Swatipriyanka et al., 2011), and morphological examina-
tions of each species are needed (Mojekwu and Anumudu,

2015).
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