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Change in spatial distribution with development for larval Japanese mantis shrimp

Oratosquilla oratoria (Stomatopoda, Squillidae) in Tokyo Bay, Japan

Jun OHTOMI,** TosH10 FUROTA? AND HIRONORI KAWAZOE!

Y Faculty of Fisheries, Kagoshima University, Kagoshima 890-0056, 2Department of Biology, Faculty of Science,

Toho University, Funabashi, Chiba 274-0072, Japan

Sampling surveys were conducted at 15 stations in Tokyo Bay, Japan, in order to examine the change in spa-

tial distribution with development for larval Japanese mantis shrimp Oratosquilla ovatoria (Stomatopoda, Squilli-

dae). All of the eleven larval stages of O. oratoria were collected, however, the larvae in the terminally additive

stages did not occur throughout the research period. The propelagic-stage larvae (Stages I and II) occurred only

in the southern part of the bay, which is the main spawning ground of O. oraforia, whereas the distribution of the

pelagic-stage larvae (Stages III to XI) expanded towards the inner part of the bay with development. During the

period when larval O. oraloria occurred in Tokyo Bay, the oxygen-depleted water frequently appeared at the bot-

tom especially in the inner part of the bay. Although the distribution and mortality of the larvae were considered to

be sensitive to dissolved oxygen-depleted water, the final-stage (Stage XI) larvae occurred in almost the whole

area of the bay. These results suggest that O. oraforia larvae settle in a wide area of Tokyo Bay.
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Fig. 1 Location of the 15 sampling stations in Tokyo
Bay, Japan.
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Fig. 2 Spatial distribution in mean density of Oratosquilla
oratoria larvae in Tokyo Bay. Larval specimens were
collected by two different methods of towing a
plankton net, slope towing (shaded) and bottom
horizontal towing (white), during June to November.
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Fig. 3 Change in spatial distribution of mean density with larval development for Oratosquilla oratoria in Tokyo Bay. Larval speci-
mens were collected by two different methods of towing a plankton net, slope towing (shaded) and bottom horizontal towing

(white), during June to November.
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Fig. 4 Change in center of density with larval develop-
ment for Orafosquilla oratoria in Tokyo Bay. Data for
slope towing and bottom horizontal towing were
pooled. Roman numerals in the figure indicate larval
stage.
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Table 1 Water temper aturc (°C) measured at the surface and bottom of each gamplmg station in Tokyo Bay in each month

Month

St.1 St.2 St. 3 St.4 St.5 St6 St 7 St.8 St 9 St 10 St 11 St. 12 St 13 St 14 St 15
Surface
Sep. 1990  23.6 237 225 23.6 234 233 228 262 258 263 25.9 254 26.2 25.6 25.5
Oct. 21.7 21.6 21.5 23.7 21.5
Nov. 17 174 167 1756 175. 176 165 174 177 165 17.1 17.5 16.6 17.1 17.4
Dec. 11.6 12.0 12.0 12.3 12.9
Jan. 1991 8.2 9.2 104 104 9.9 10.8  10.9 11.2 11.4 11.3 114
Feb. 8.2 8.1 9.7 9.7 8.7 9.1 8.2 8.5 8.7
Mar. 9.9 9.9 9.8 9.6 9.9 9.8
Apr. 14.7 14.5 16.3 16.1 14.5
May 204 206 169 170 179 185 17.1 166 174 17.3 17.3 16.9 17.1 17.1
June 22.6 22.0 22.3 21.9 21.6
July 24.2 245 239 245 245 235 24.0 240 241 246 24.0 25.1 23.6 24.3 24.6
Aug. 23.4 24.6 23.9 23.4 22.7
Sep. 25.3 25,6 247 252 265 257 247 247 250 249 25.3 25.4 25.4 25.9 25.2
Bottom

Sep. 1990 22,9 238 22.0 213 212 218 212 21.8 233 253 24.7 25.1 24.8 24.1 24.1
Oct. 22.1 22.4 21.8 22.4 22.0
Nov. 186 181 174 184 182 17.3 167 181 176 177 17.7 18.2 17.6 17.0 17.9
Dec. 11.8 13.6 15.6 14.8 15.0
Jan. 1991 8.1 8.6 106  11.2 9.8 14.6  14.3 14.3 13.0 11.1 14.3
Feb. 9.0 8.0 10.7 10.7 9.8 85 116 11.8 118
Mar. 9.6 10.3 10.5 10.0 10.1 9.6
Apr. 13.2 134 14.3 14.1 14.1
May 169 180 102 160 163 155 158 143 156 153 14.1 13.5 14.5 14.1
June 20.5 18.3 14.8 16.1 16.4
July 22.2 21.8 20.1 185 17.8 184 175 17.8 181 175 16.7 18.3 17.1 18.6 18.6
Aug. 22.1 20.0 19.5 19.7 20.8
Sep. 23.5 239 231 224 226 232 219 193 202 223 22.1 23.6 22.9 22.6 23.8
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Table 2 Salinity (psu) measured at the surface and bottom of each sampling station in Tokyo Bay in each month

387

- Month St 1

St.2 St.3 St.4 St.5 St.6 St.7 St.8 St.9 St.10 St 11 St.12 St. 13 St 14 St 15
Surface
Sep. 1990 30.t 284 127 23.8 274 238 133 297 315 291 29.4 31.8 28.7 32.0 32.1
Oct. 29.9 29.1 30.1 27.5 28.9
Nov. 30.8 303 268 300 300 309 263 300 310 289 31.4 31.7 30.1 31.6 32.2
Dec. 30.1 30.4 30.4 30.8 31.5
Jan. 1991 315 311 314 322 318
Feb. 31,1 310 3802 311 310 306 275 31.2 314
Mar. 31.3 32.1 32.0 314 32.3 32.2
Apr. 30.1 28.6 29.2
May 31.2 31.7 31.4 32.3 32.6
June 27.8 26.7 29.5 30.4 31.0
July 274 274 253 275 282 290 2566 285 28.6 28.8 29.9 30.2 28.6 29.5 29.9
Aug. 30.8 28.2 26.8 30.3 31.4
Sep. 253 266 165 268 268 272 173 212 279 18.4 29.1 31.1 24.1 27.5 30.8
Bottom ,
Sep. 1990 32,5 303 33.0 330 333 332 332 335 332 31.4 32.1 32.5 31.6 33.0 32.9
Oct. 31.9 33.5 31.8 33.7 33.4
Nov. 32.8 327 336 335 336 343 344 338 339 339 33.4 33.2 33.0 32,7 335
Dec. 30.7 32.2 334 33.2 334
Jan. 1991 32.0  32.3 33.0 33.0 32.8
Feb. 31.8 312 325 259 321 312 328 334 335
Mar. 32.6 33.9 33.5 33.8 33.4 33.6
Apr. 31.3 33.5 33.1
May 32.6 33.7 34.0 33.5 33.7
June 31.6 32.7 33.8 34.0 33.8
July 30.4 306 31.8 325 324 327 332 331 329 33.0 33.3 32.9 32.0 32.5 32.8
Aug. 31.8 32.97 33.0 33.0 32.8
Sep. 31.0 307 319 326 328 320 325 322 322 32.3 32.7 32.2 32.2 32.8 32.2
Table 3 Dissolved oxygen (mg/l) measured at the bottom of each sampling station in Tokyo Bay in each month
Month St.1 St.2 St.3 St.4 St.5 St.6 St.7  St.8 St.9 St 10 St. 11 St 12 St 13 St 14 St. 15
Sep. 1990 2.10 574 413 350 532 483 399 1.12 1.82 1.68 4,76 3.64 2.52 2.73
Oct. 0.84 0.35 2.31 2.52 3.43
Nov. 1.54 217 287 231 427 217 322 3.64 3.85 2.87 3.99 3.99 3.80 4.13 4.60
Dec. 5.18 5.40 4.48 5.60 5.39
Jan. 1991 532 595 588 4.41 6.65 497 4.76 6.23 5.11 6.51 5.11
Feb. 560 6.93 595 483 7.14 742 567 553 7.42
Mar. 6.16 6.58 6.20 5.74 5.74 6.20
Apr. 3.92 1.47 3.99 5.67 6.37
May 6.58 7.70 546 546 343 6.93 623 182 2.31 3.36 3.29 3.78 3.92 3.43
June 2.30 0.77 3.50 4.97 4.55
July 112 1.33 070 0.70 595 056 252 455 329 4.60 4.83 3.78 1.47 2.30 2.59
Aug. 3.29 0.35 3.43 5.18 4.60
Sep. 252 310 070 021 399 1.19 070 2.30 3.8
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Fig. 5 Relationships of density to bottom salinity and dissolved oxygen for stage-I11 and stage-XI larvae of Oratosquilla oratoria in

Tokyo Bay.
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