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Chromatophore Distribution Patterns in the First
and Second Zoeae of Freshwater Palaemonid Shrimps

Nobuhiro Wada®', Tatsuo Hamano'', Ken-Ichi Hayashi'! and Keiko Ideguchi*®

Observations were carried out to determine the chromatophore patterns in the first and second
zoeae of four freshwater palaemonid shrimps viz. Paleemon paucidens, Macrobrachium
formosense, M. japonicum, and the estuarine and freshwater lake groups of M. nipponense.
They are widely distributed in southwestern Japan. The live larvae and fixed larvae (fixed in
3 % formalin at 2°C for three days under total darkness) were examined using a binocular
microscope. The presence or absence of chromatophores and their pattern on the third
abdominal somite and pleotelson proved to be useful in identifying the living Macrobrachium
zoeae. However, the chromatophores faded in the fixed material of the second zoea. The
zoea of P. paucidens was distinguished from those of Macrobrachium by the chromatophore

patterns, and more effectively by its larger larval size.
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Fig. 1. Size measurement of the first and the second
zoeae. Carapace length (CL), body length
(BL).
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Fig. 2. The dorsal view of an “idealized” abdomen and
pleotelson of the first and second zoeae, showing
the shape and location of each chromatophore.
3-S and P-S denote a spot-shape on the 3rd
abdominal somite and pleotelson. Capital letters
in parentheses show locations : DI, dorsal
front ; DM, dorsal median; DR, dorsal rear.
Small letters are lateral positions : m, median;
s, submedian ; 1, lateral.
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Fig. 3. All chromatophore patterns along the abdomen and pleotelson of the first zoeae of freshwater palaemonid
shrimps. a, b, Palaemon paucidens ; ¢, Macrobrachium formosense ; d, M. japonicum ; e, {, M. nipponense
(the estuary group); g, M. nipponense (the freshwater lake group). These patterns were present in both
live larvae and fixed larvae.

Table 1. Difference of chromatophore distributions of the first zoeae of five groups of freshwater palaemonid
shrimps, with measurements of carapace length (CL), body length (BL), and the eyed egg diameter.
20 zoeae were observed for each group. The fraction shows “Values for fixed larvae/ Values for
living larvae.” Each measurement denotes the mean value with ranges in parentheses.

M. nipponense M. nipponense
Chromatophore P. paucidens M. formosense M. jeponicum (estuary group) (freshwater lake group)
3-8 (DFm) 0/0 0/0 20/20° 0/0 0/0
3-8 (DFD 0/0 0/0 0/0 0/0 0/0
3-8 (DMm) 3/3 20/20° 0/0 20/20° 0/0
3-S (DMD 0/0 20/20° 20/20° 6/0 0/0
3-S (DMs) 0/0 0/0 0/0 19/19 0/0
P-S (DR) 20/20° 20/ 20" 20/20° 6/0 0/0
CL (mm) 0.52 (0.46-0.56) 0.31 (0.28-0.35) 0.30 (0.28—-0.32)  0.26 (0.21-0.31) 0.35 (0.31-0.38)
BL (mm) 2.76 (2.67-2.83) 1.1 (1.46--1.55) 145 (1.41-1,50) 1.22 (1.17-1.27) 1.66 (1.52—1.61)

Egg diameter (mm)  0.82 (0.75-0.89)  0.82 (0.76—0.87)  0.67 (0.64-0.70)  0.61 (0.58-0.64) 0.68 (0.62-0.75)
x0.71 (0.67—0.78) X0.50 (0.46~-0.53) x0.45 (0.42-0.48) X044 (0.42-0.46)  x0.58 (0.55-0.61)
*Occurred in all specimens,
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Fig. 4. All chromatophore patterns along the abdomen and pleotelson of the second zoeae of freshwater
palaemonid shrimps. a, b, Palaemon paucidens ; ¢, d, Macrobrachium formosense ; e, M. japonicum ;
f, g, M. nipponense (the estuary group) ; h—j, M. nipponense (the freshwater lake group). The pattern
¢ was observed only in living larvae and the pattern d only in fixed larvae. All other figures were ob-

served for both living and fixed larvae.
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Table 2. Difference of chromatophore distributions of the second zoeae of five groups of freshwater palaemonid
shrimps, with measurements of carapace length (CL), body length (BL). 20 zoeae were observed for each
group. The fraction shows “Values for fixed larvae/ Values for living larvae.” Each measurement
denotes the mean value with ranges in parentheses.
M. nipponense M. nipponense
Chromatophores P. paucidens M. formosense M. japonicum (estuary group) (freshwater lake group)
3-S5 (DFm) 0/0 0/0 20/ 20° 0/0 0/0
3-S (DFD 0/0 0/0 0/0 20/20° 0/5
3-S (DMm) 6/1 20/20° 0/0 20/20° 0/11
3-S (DMD) 0/0 0/20 20/20" 0/0 0/0
3-S (DMs) 0/0 0/0 0/0 0/0 0/0
P-S (DR) 0/t 20/ 20° 20/20° 6/15 0/0
CL {(mm) 0.72 (0.63-0.79)  0.26 (0.24—0.29)  0.25 (0.23-0.28)  0.29 (0.256-0.33) 0.42 (0.35—-0.50)
BL (mm) 2.90 (2.81-2.98) 141 (1.39-144) 1,33 (1.30-1.36)  1.38 (1.33—1.43) 177 (1.70—1.84)

"QOccurred in all specimens.
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