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Nobuo Tsurusakr , Zhenguo YN, and Mana Iwamoto, (Department of Regional Environment, Faculty
of Regional Sciences, Tottori University, Tottori City, 680-8551 Japan): Adult emergence pattern of the
golden frangetail Sinictinogomphus clavatus (Odonata: Anisoptera: Gomphidae) in the last year
of its occurrence in Lake Koyama, Tottori City, Honshu, Japan.
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Abstract — The golden frangetail Sinictinogomphus clavatus (Fabricius, 1775) (Odonata: Anisoptera:
Gomphidae) was one of the commonest dragonflies in Lake Koyama in Tottori City (Tottori Prefecture,
Honshu, Japan) before the intentional induction of higher salinity (3.5 — 8.75 ppt) in March in 2012 by the
local government. We surveyed pattern of adult emergence of the species by collecting exuviae of larvae
every day during the adult emergence from June to early August in 2012 which became the last year of the
occurrence of the species in the lake. The results obtained were as follows: 1) There was a tendency that
females tend to emerge earlier than males (protogeny). 2) Females were larger than males and individuals
molted earlier were larger than those emerged later in both males and females. No adult emergence from
the lake has been observed since 2013 due to high salinity.

Key words — Sinictinogomphus clavatus, Lake Koyama, adult emergence pattern, protogyny, ecology,
body size
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Fig. 1. Two species of dragonflies emerged from Lake Koyama during the season from the opening of the Koyamagawa Water Gate on March 12,
2012 to the summer in the same year. A-C: Sinictinogomphus clavatus (Fabricius, 1775) (Gomphidae) D: Deielia phaon (Selys, 1883) (Libellulidae). A:
An adult male of S. clavatus (Fukui Obsevatory Parking). B: Patrol flight of male S. clavatus (Flower Garden Park South Parking). C: An exuvia of S.
clavatus (Flower Garden Park South Parking). D: An exuvia of Deielia phaon. All the photos were photographed on 26 June 2012.
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Fig. 2. Map showing study site of the present study (Arrowed) in Lake
Koyama, Tottori City. Solid circles denote sites where salinity was
observed from April 2012 to November 2014 (cf. Yin et al. 2015).
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Fig. 3. Site studied (South Parking of Flower Garden Park). A: Photographed from east end toward west (26 June 2012). B: Photographed from
western end toward east (19 August 2012). C: Exuviae (arrowed) attached on the wall of concrete bank (26 June 2012). The bank is 130 m long.

Most of the exuviae were found on the wall of concrete bank.
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Fig. 4. Water temperature and salinity measured at the site studied
(South Parking of Flower Garden Park) from April to September 2012.
Exuviae of Sinictinogomphus clavatus were observed from 20 June to 3
August. No exuviae were found in 2013, though we surveyed everyday
also during the same season 2013.
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Fig. 6. Sex ratios of a total of 152 exuviae (84 females and 68 males)
of Sinictinogomphus clavatus divided into four periods (26 June, 1 to
10 August, 11 to 20 July, and 21 July to 3 August). Figures on each bar
denote number of exuviae). Only sex ratio of a sample from 1 to 10 July
is significantly deviated from 1: 1 (< 0.05, Chi-square test).
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Fig. 5. Numbers of exuviae of Sin-
ictinogomphus clavatus collected from
July 1 to August 4, 2012. No exuviae
were found after August 4, 2012,
though search continued to Septem-
ber 2, 2012.
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Fig. 8. Lengths of hind femur of Sinictinogomphus clavatus based on
a total of 148 exuviae (82 females and 66 males). Total number of hind
femur measured is slightly smaller than those of exuviae because
of lack of both hind legs in a few specimens. Hind femur is larger in
females than males (P < 0.0001, Mann-Whitney U-test).
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Fig. 9. Temporal change in the hind femur of exuviae of Sinictinogom-
Dhus clavatus. Abscissa axis is days from June 25, 2012. Exuviae collect-
ed on June 26 (22% 124" = 34 in total) were excluded because actual
dates of adult emergence for those exuviae are unknown.
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