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A B S T R A C T 

Based on plankton samples collected from an estuarine system in western Kyushu, Japan, in sum
mer, 1998, larval abundance patterns for three species of Nihonotrypaea were examined in relation 
to the intertidal habitats of adults [N. japonica—sandflats within the enclosed estuary (= Ariake 
Sound); Â . harmandi—sandflats in the area from the outermost part of Ariake Sound through the 
waters of an intermediate character (= Tachibana Bay) to the open sea (= the East China Sea); and 
Â. petalura —boulder beaches in the same waters as in Â. harmandi]. Largely, the distribution for 
adults of the three species reflected abundance patterns of their larvae. Larvae of Â. petalura com
prised only 6% of the sample, reflecting the lower abundance of adults. Zoea 1 of Â, japonica and 
Zoea 1 of (N. harmandi + N. petalura) occurred from Ariake Sound to mostly the northern Tachibana 
Bay and from Ariake Sound to the entire Tachibana Bay, respectively. It was suggested that 1) with 
the progression of larval stages for 15-19 days (up to Zoea 5), the three larval species remained in 
Ariake Sound, while most of them disappeared from the northern Tachibana Bay; and 2) larvae of 
N. harmandi and N. petalura were retained throughout development in the southern Tachibana 
Bay, which corresponded well to the largest local adult populations of each species occurring along 
the northern coast of an island in the southern Tachibana Bay. Possible mechanisms generating the 
larval abundance patterns are discussed in relation to the oceanographic conditions of the estuar
ine system. 

Callianassid ghost shrimps are one of the 
most common macroinvertebrates in marine 
intertidal and subtidal sediments. Their bio-
turbating activities have been reported to gen
erate both considerable disturbances to am
bient sediments and consequent effects on 
benthic community structure (e.g., Tamaki, 
1994; Ziebis et ai, 1996). However, the num
ber of studies on ghost shrimp population dy
namics is fewer (e.g., Tamaki et al, 1997). In 
particular, studies on larval abundance pat
terns are quite limited (Hailstone and 
Stephenson, 1961; Sandifer, 1973; Johnson 
and Conor, 1982). 

The first author (AT) has studied the ben
thic population dynamics of a callianassid 
species identified as Callianassa japonica 
Ortmann on an intertidal sandflat in western 
Kyushu, Japan (e.g., Tamaki et al, 1997) (Fig. 
1). Until recently, it was believed that two 
species of Callianassa conmionly occurred in 
intertidal habitats in Japan: C. japonica Ort
mann and C petalura Stimpson (see Sakai, 
1969). However, in their taxonomic revision 
of the Japanese species. Manning and Tamaki 

(1998) revealed that Sakai's "C. japonica'' 
was in fact a mixture of C. japonica and C. 
harmandi Bouvier. They also proposed a new 
genus, Nihonotrypaea, to include the three 
Japanese species. Now all the material stud
ied by AT and his colleagues has proven to 
be Â . harmandi, exclusively occurring in their 
main study site [= the Tomioka Bay sandflat 
(Fig. 1)]. Furthermore, based on their exten
sive survey on the intertidal distributions and 
habitats of the three Nihonotrypaea species 
along an estuary-to-open-sea gradient in west-
em Kyushu, including the Tomioka Bay sand
flat, Tamaki et al, (1999) have shown that in 
the most part, Â . japonica and (Â . harmandi 
+ Â . petalura) were distributed separately 
along the gradient (Fig. 2). As regards the lar
val stages, the descriptions of entire devel
opment have been recently completed for all 
species, with the use of laboratory-reared ma
terials (Konishi et al, 1990; Miyabe et al, 
1998; Konishi et al, 1999). This provided 
several keys to discriminate among larvae of 
the three species. The purpose of the present 
paper is to examine the larval abundance pat-
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Fig. 1. Location of the study area in western Kyushu, Japan, showing the estuarine system spanning from Ariake 
Sound (estuary) through Tachibana Bay (intermediate waters) to the East China Sea (open sea). The dotted lines off 
the coastline indicate the extent of the larger intertidal flats. The numbers on Lines A to H indicate the sampling sta
tions for Nihonotrypaea larvae. Tomioka Bay is a part of Tachibana Bay, located on the northwestern corner of 
Amakusa-Shimoshima Island. The ecological studies on Â . harmandi (Bouvier) (formerly as Callianassa japonica 
Ortmann) by AT and his colleagues have been done on the Tomioka Bay sandflat. 
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Fig. 2. (1) Ranges of the intertidal distribution of the three Nihonotrypaea species (N. japonica = black belts; N. 
harmandi and N. petalura = stippled belts) along the coastline from Ariake Sound through Tachibana Bay to the East 
China Sea (adapted from Fig. 8 of Tamaki et al., 1999); (2) isohalines (psu) at 5-m depth of Ariake Sound in July, 
averaged over 10 years from 1972 to 1981. Adapted from Figs. 6 and 7 of Part II of Ch. 21 in CORC, OSJ (1985), 
with the permission of the publisher; (3) two isohaline groups in Tachibana Bay [the thinner lines (eastern part) and 
the thicker ones (western part)] at 1-m depth on 26 and 30 August 1993, respectively, which were recorded after a 
heavy rainfall amounting to about 40 to 55 mm for 5 days prior to the date of each observation (adapted from Fig. 
6 of Matsuno et al., 1999); (4) presumed locations of the southern margin of the lower-salinity water mass distrib
uted in the northern Tachibana Bay during the larval developmental period in the present study (shaded bands; see 
text); and (5) salinity values written under the "East China Sea" are the July means on the basis of a 24-year data 
set (CORC, OSJ, 1990). 


