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<Introduction> 

 The deep-sea hydrothermal vents are known to be one of the most extreme habitats 

on the earth. Unusually high pressure, a total lack of light, and the hot hydrothermal 

fluid (up to 407") containing toxic chemicals, such as reduced sulfur compounds and 

heavy metals, sustain unique vent fauna composed of the chemosynthetic primary 

producers and consumers. More than 550 species of chemosynthetic communities are 

known to be endemic to the vent environment (Desbruyères et al. 2006). Hydrothermal 

vent fields are also known as field generating mineral deposit with dissolved base metal 

and noble metal elements. Today’s rapidly developing technology enable us to explore 

resources on deep-sea floor, and those mineral deposits around hydrothermal vents 

became a big interest to many developed countries including Japan. However, the effect 

of the exploitation on hydrothermal vent environment is still unclear due to the lack of 

the ecological information about population structure and dispersal mechanisms, which 

are essential to understand ecology and connectivity among vent sites, of vent-endemic 

animals. Therefore, in order to accomplish mineral development with minimal impact 

on vent animals, more studies to preserve biodiversity of hydrothermal vent fields are 

required. 

 As a model animal to select potential developing site based on genetic diversities of 

vent fauna in the Okinawa Trough, I selected Shinkaia crosnieri (hydrothermal vent 

galatheid crab, Fig.1), a sole member of the subfamily Shinkaiinae Baba & Williams, 

1998, for their dominancy at many hydrothermal vent fields in Okinawa Trough and 

thought to be one of the most representative vent species in Japan. In this study, I 

analyzed their genetic population structure and dispersal among vent sites. In addition, 

I classified a parasitic isopod (Fig. 1), which was found from bronchial cavity of S. 

crosnieri. Parasitism at each vent site was estimated based on morphological  

examination of the host species, S. crosnieri. 

 

<Results and Discussion> 

 I determined partial nucleotide sequences (454bp) of the mitochondrial COI gene of 



106 individuals of S. crosnieri, which were collected from the North Knoll of Iheya Ridge 

(North Iheya), the Iheya Ridge, the Izena Hole and the Hatoma Knoll in the Okinawa 

Trough. Comparing the genetic diversity with other dominant vent species in the 

Okinawa Trough, S. crosnieri was found to have especially high genetic diversity. Fst 

analysis and the Exact test showed that the distance around 450 km did not prevent 

horizontal dispersal of S. crosnieri. On the other hand, sea-bottom structure with great 

elevation near the North Iheya site could be a barrier to larval dispersal. 

 The dispersal direction and intensity of S. crosnieri were estimated based on 

mtDNA sequences of 81 individuals (Fig. 2). Among the whole Okinawa Trough, there 

were active and intense dispersal among the Iheya-Izena-Hatoma sites. In spite of 

moderate dispersal from the North Iheya to the other sites (made up to 15% of all 

dispersal), the reverse dispersal was limited. This result also suggests some factor to 

prevent larval dispersal between the North Iheya and other vent sites. The asymmetric 

dispersal may be attributed to steepness of the slopes and direction of currents around 

the North Iheya site. 

 In this study, a parasitic isopod was found from bronchial cavity of S. crosnieri. No 

parasitic isopod had been reported from S. crosnieri, and the parasite is thought to be 

undescribed species. Based on the morphological characters, this parasite was classified 

into the genus Pseudione (Crustacea: Isopoda: Bopyridae: Pseudioninae). I examined 

329 individuals of its host, Shinkaia crosnieri, and the parasitism was found to be 

different among vent sites. Parasitism was higher in the Mid-Okinawa Trough 

compared with the South Okinawa Trough, and highest at the Iheya site. 

 In conclusions, the preservation of the North Iheya and Iheya sites are key to 

preserve biodiversity of S. crosnieri and its parasite. To select potential vent sites for 

mineral development, similar studies have to be done on other various vent species, and 

selection of the vent sites with minimal influence on biodiversity is required. 

 

<Reference> 

Desbruyères, D., Segonzac, M. and Bright, M. (2006): Handbook of deep-sea 

hydrothermal vent fauna, second edition. State Museum of Upper Austria. Linz. pp. 

544. 

 

Fig.1! Shinkaia crosnieri and its parasitic isopod Fig.2! Estimated dispersal among populations 


