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Sexual Dimorphism in Carapace Morphology of Carcinoplax longimanus:
A Simple Discriminating Method
and its Application to Fossil Specimens
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Kentaro Izumi”? & Takehiro SATOY

Abstract. Morphological parameters of the carapace of Carcinoplax longimanus from the
Sagami Bay were measured and statistically analyzed to make establish a simple sex discriminat-

ing method. Significant sexual differences in carapace aspect ratio and orbital cavity width/carapace

width ratio were not detected. On the other hand, sexual differences in two abdomen morphological

parameters, although not clear, were recognized. By combining these abdomen parameters, male and

female are distinguished. Furthermore, we tested the utility of the present sex discriminating method

for fossils, by using two Carcinoplax longimanus fossil specimens from the Lower Pleistocene

Iimuro Formation, Kazusa Group. As a result, sex of both fossil specimens could be determined. The

present sex discriminating method is important because it is applicable for isolated carapace of both

modern and fossil Carcinoplax longimanus.
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Fig. 1. Male (A) and female (B) specimens of Carcinoplax longimanus. Sexual dimorphisms in carapace and chelipeds are
recognized. These specimens are collected from the Sagami Bay, Kanagawa Prefecture, Japan. Collection no.: KPM-
NH 132649 (A), KPM-NH 132650 (B). Scale bars: 5 cm.
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Sexual Dimorphism in Carapace Morphology of Carcinoplax longimanus

Table 1. Summary of measured carapace morphological parameters. F: female, M: male, AW (2nd segment): Width of 2nd
abdominal segment, AL (2-6th segments): Length of 2nd-6th abdominal segments.

F 1R T A —Z OFHARER. F: female () , M: male () , OCL: Major axis length of orbital cavity (AR E%) , AW (2nd
segment): Width of 2nd abdominal segment (5 _ZHiliFE) , AL (2-6th segments): Length of 2nd-6th abdominal segments (£

Z~HANIEEIR)
Collection No. Sex Locality Carapace Carapace Carapace OCL_left OCL_right OCL_aver OCL AW (2nd AL (2-6th AL (2-6th AL (2-6th
width length aspect (mm) (mm) age (mm) /carapace segment) segments) segments) segments)
(mm) (mm) ratio width (mm) (mm) /AW (2nd /Carapace
segment) length

KPM-NH 106704  F Misaki, Miura, Sagami Bay 22.08 16.64 1.33 4.79 4.94 4.87 0.22 8.90 9.40 1.06 0.56

KPM-NH 106778 M Hayama, Sagami Bay 17.16 13.29 1.29 3.83 3.67 3.75 0.22 6.80 6.51 0.96 0.49

M 18.47 13.77 1.34 4.10 4.24 4.17 0.23 7.92 7.65 0.97 0.56

F 62.56 47.64 1.31 12.09 11.83 11.96 0.19 27.18 30.66 1.13 0.64

M 57.99 45.41 1.28 11.64 11.51 11.58 0.20 23.47 24.70 1.05 0.54

M 28.10 21.09 1.33 6.01 5.94 5.98 0.21 11.15 10.71 0.96 0.51

M 35.81 28.22 1.27 7.83 7.78 7.81 0.22 14.19 15.44 1.09 0.55

M 30.87 22.63 1.36 6.07 6.40 6.24 0.20 12.85 12.50 0.97 0.55

M 2297 17.05 1.35 5.30 5.11 5.21 0.23 10.70 9.61 0.90 0.56

M 25.33 19.25 1.32 5.50 5.41 5.46 0.22 10.38 10.17 0.98 0.53

M 28.88 20.35 1.42 5.98 5.92 5.95 0.21 11.76 11.57 0.98 0.57

M 41.67 31.80 1.31 8.49 8.60 8.55 0.21 16.48 17.12 1.04 0.54

M 26.48 19.60 1.35 5.85 5.67 5.76 0.22 10.41 10.69 1.03 0.55

KPM-NH 107801 F off Enoura, Odawara, Sagami 52.21 40.05 1.30 10.40 10.09 10.25 0.20 21.63 25.14 1.16 0.63

KPM-NH 107879  F Hayama, Sagami Bay 74.00 5535 1.34 13.55 13.26 13.41 0.18 29.60 36.34 1.23 0.66

M 57.19 44.34 1.29 12.01 11.92 11.97 0.21 22.95 23.68 1.03 0.53

KPM-NH 132649 M  Enoshima Island, Sagami Bay =~ 45.74 35.53 1.29 9.70 9.94 9.82 0.21 18.02 17.76 0.99 0.50

KPM-NH 132650 F Enoshima Island, Sagami Bay ~ 53.79 41.52 1.30 10.21 10.50 10.36 0.19 21.78 25.61 1.18 0.62

KPM-NH 132657 F Enoshima Island, Sagami Bay ~ 61.97 47.88 1.29 12.08 12.15 12.12 0.20 26.27 31.66 1.21 0.66

KPM-NH 132658 M Enoshima Island, Sagami Bay ~ 25.76 18.56 1.39 5.55 5.54 5.55 0.22 9.68 9.27 0.96 0.50

KPM-NH 132659 F Enoshima Island, Sagami Bay ~ 37.98 28.51 1.33 7.60 7.89 7.75 0.20 14.28 16.10 1.13 0.56

KPM-NH 132660 F Enoshima Island, Sagami Bay ~ 38.97 30.00 1.30 8.17 8.12 8.15 0.21 16.94 19.35 1.14 0.65
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Fig. 2. Selected carapace morphological parameters, which are measured in this study. Illustrations are modified from
Imaizumi (1961).
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Fig. 3. A: Relationships between carapace length and carapace width for male and female. Note strong and positive correlations (p
< 0.001) for both male and female. B: Relationships between carapace width and carapace aspect ratio for male and female,
which show no significant correlation. This means that carapace aspect ratio is generally constant regardless of carapace size.
95 % confidence intervals for both male (blue shade) and female (red shade) are mostly overlapped; therefore there is no
significant sexual dimorphism in carapace aspect ratio.
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Fig. 4. A: Relationship between carapace width and major axis length of orbital cavity /carapace width. Note significant negative
correlations for both male (p < 0.05) and female (p < 0.01). However, 95 % confidence intervals for both male (blue shade)
and female (red shade) are mostly overlapped; therefore there is no significant sexual dimorphism in major axis length of
orbital cavity /carapace width. B: Relationship between carapace width and length of 2nd-6th abdominal segments /width
of 2nd abdominal segment. Note significant positive correlations for both male (p < 0.05) and female (p < 0.01). Although
95 % confidence intervals for both male (blue shade) and female (red shade) are partly overlapped, sexual distinction may
be generally possible, C: Relationship between carapace width and length of 2nd-6th abdominal segments /carapace length.
Note that significant positive correlation is recognized for only female (p < 0.05). Although 95 % confidence intervals for
both male (blue shade) and female (red shade) are partly overlapped, sexual distinction may be generally possible. OCL:
Major axis length of orbital cavity, AW (2nd segment): Width of 2nd abdominal segment, AL (2nd-6th segments): Length of
2nd-6th abdominal segments.
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Fig. 5. Application of the present sex discriminating method to fossil specimens, which were yielded from the Lower Pleistocene
limuro Formation, Kazusa Group. Specimen KPM-NN 26305 (open star) and Takeda & Masubuchi's (1985) specimen
(open circle). Sex can be determined for fossil specimens by combining the analysis of carapace width, length of 2nd-6th
abdominal segments / Width of 2nd abdominal segment, and length of 2nd-6th abdominal segments /carapace length.
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