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Kagoshima Bay, southern Japan, is a deeper-water semi-enclosed bay with a maximum water depth over 230 m.
The present study aimed to conduct biomass estimation and trophic analysis of fish and shellfish in Kagoshima
Bay, southern Japan for sustainable fisheries management.

Sampling was conducted during 2003-2011 onboard the Nansei Maru, a training vessel of the Faculty of
Fisheries, Kagoshima University, at 8 pre-established strata. Samples were collected using a simple trawl net with a
compact temperature-depth (Compact-TD) logger attached to the headrope. The net was towed for 10 or 20 min.
preset tow durations and effective tow durations determined by plotting the Compact-TD logger and echo-sounder
data against tow time. All hauls were sorted and total numbers and weights of each species recorded. Swept areas
were calculated using the method by Saville (1977). Species density was expressed as catch in numbers (or weight)
per unit of swept area. Strata areas were estimated in ArcGIS 9.2 (ESRI) and stratum biomass extrapolated from
species density. The effect of tow duration on CPUE and biomass estimation was assessed on Coelorinchus Jjordani
(Macrouridae), a dominant fish species in the bay. Bottom sediments were sampled using a G.S. type core sampler
(Rigo). Stable C and N isotope analysis for fish, crustaceans and sediments was conducted for inference of trophic
relations in the bay. Isotopic analysis was conducted using a coupled isotope ratio analyzer (EA Conflo TV, GC
analyzer and Delta-V Advantage, Thermo Scientific) at the Faculty of Agriculture, Miyazaki University, Japan.

A total of 175 species of fish, 124 species of crustaceans and 41 species of molluscs were identified in this study.
The CPUE and biomass of C. jordani were estimated. Effective tow durations varied and were, on average, > 50%
longer than presets. CPUE and biomass estimations were significantly influenced by tow duration. Estimations
from the 10 min. estimations were about three times higher than 20-min values. The size of the trawl catch also
influenced the estimations for the rest of the species. Therefore, both tow duration and haul size cannot be ignored
‘| in CPUE and biomass estimations for multi-species fisheries. Notwithstanding, computation of effective tow
durations using Compact-TD and ship’s echo-sounder data presents a simple corrective approach to the inadvertent
estimations of tow duration, swept area and species biomass. Secondly, the number of species in the fish and
shellfish assemblages in the bay was highly stable with dominance of Amblychaeturichthys sciistius (Gobiidae),
Plesionika semilaevis (Pandalidae) in Central basin, C. jordani, Trachysalambria curvirostris (Penaeidae) and
Octopus vulgaris (Octopodidae) in Bay head and Channel area, and Squatina nebulosa (Squatidae) and
Metapenaeopsis provocatoria owstoni (Penaeidae) in Bay mouth. The aséemblages closely relate to bathymetric
features such as water depth and sediment type. Mean 5"°C and §"°N isotope ratios in fish were -17.7+0.4%o0 and
11.940.5%o0; shellfish: -14.1£0.5%0 and 8.0+0.8%0 and sediments: -22.2+0.6%o and 6.6+0.5%o, respectively.
Variations of §"°C and 8N with body size were noted suggesting possible ontogenic dietary shifts. Trophic
analysis revealed 12 clusters. The fish and crustacean species in the bay fall into 4 and 3 trophic levels (T»-Ts),
respectively. The results of this study present a quick assessment of the fish and shellfish stock in multi-species
fisheries of a deep-water Kagoshima Bay and modelling of trophic relationships in the bay clearly link current
research to fisheries management for the sustainable utilization of the marine and fisheries resources.
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