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A EZHET 2000, B2 6H#RIE2 L. HRENCKEOENORI L 2 WIERESBEE SN (Fg.
5 TOBFIBVTH, BRANLZEMBA»SHEREEEE COFELIL, oA FasBicb s b0 L fELw

* Abstract of paper read at the 36th Annual Meeting of Arthropodan Embryological Society of Japan, June 2-3, 2000 (Ome,
Tokyo).



12

Table 1 Mayflies for which the blastokinesis has been examined.

Suborder Superfamily ) Family Species

Schistonota Baetioidea Siphlonuridae Ameletus costalis Matsumura
Ameletus montanus Imanishi
Siphlonurus binotatus Eaton
Baetidae Baetiella japonica (Imanishi)
Baetis rhodani (Pictét)'
Baetis 2 spp.
* Cloeon dipterum (Linnaeus)
Heptagenioidea Isonychidae Isonychia japonica Ulmer
Heptageniidae Epeorus ikanonis Takahashi
Epeorus latifolium Uéno
Epeorus uenoi Matsumura

Leptophlebioidea Leptophlebiidae Paraleptophlebia chocovata Tmanishi
Ephemeroidea Potamanthidae ** Potamanthus formosus Eaton
Ephemeridae Ephemera danica Miiller

Ephemera japonica McLachlan
Ephemera orientalis McLachlan
Ephemera strigata Eaton®
Polymitarcyidae Ephoron eophilum Ishiwata
Ephoron shigae (Takahashi)
Tortopus incertus (Traver)'
Pannota Ephemerelloidea Ephemerellidae Cincticostella nigra Uéno
Drunella basalis Imanishi
Drunella trispina Uéno
Ephemerelle maxima Allen
Uracanthelle rufa (Imanishi)
Caenoidea Caenidae ** Brachycercus japonicus Gose

The species with numerals 1-4 were examined by Bohle (1968)', Heymons (1896)’, Ando and Kawana
(1956)° and Tsui and Peters (1974)!, and the other species by ourselves (Tojo and Machida, 1997a, b;
Tojo, 1999; Tojo and Machida, herein).

* Ovoviviparous species.

** In most of epehemropteran species examined, the blastokinesis results in reverse of embryo’s antero-
posterior axis, as observed in the other primitive pterygotes. However, in Brachycercus japonicus,
embryos undergo the blastokinesis without change of direction, and in one of Potamanthus formosus
eggs examined, the blastokinesis was observed to be unaccompanied by change of embryo’s direction.
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Fig. 1 Ephemera japonica. Photographs of eggs, of which embryos were stained with thionin, illustrating the
blastokinesis (katatrepsis). Lateral views of the eggs (anterior to the top, ventral to the left). The
blastokinesis (katatrepsis) is accompanied by reverse of embryo’s antero-posterior axis. A. Just before
katatrepsis. B. Katatrepsis. C. Just after katatrepsis.

Fig. 2 Ephoron eophilum. Photographs of a living egg, illustrating the blastokinesis (katatrepsis). Lateral views
of the egg (anterior to the top, ventral to the left). The blastokinesis (katatrepsis) is accompanied by
reverse of embryo’s antero-posterior axis. A. Just before katatrepsis. B. Katatrepsis. C. Just after
katatrepsis.

An: antenna, CE: compound eye, Ch: chorion, Em: embryo, H: head, Lb: labium, Md: mandible, Mx: maxilla,

PC: polar cap, SDO: secondary dorsal organ, ThL1: proleg, Y: yolk. Scales=50 zm.

%0 BERAMABRRETIE, ZOEMIMEELIHLEDL L) ICLCERT 2720, BT CKRE (Fh) 12
ERENDEZ L2k b0 (Figs. 1, 2). ROEHEZ L b LbhnwI Y MrexhsraviiBnTid, 20,
B EIE—%E L&\ (Fig. 4B vs. 4C)o ZRE#I, B 77 T 05U A HZ ZRIEOEFIC L VBB S
HEREOBIBEICTET, BiAE L, BRAOZEKEZ I OBETIZVWOTHA ),

AFFEO—ERIE, BWESF 27k X b —REMEFEMHIZE (PR 10-11 4£8) oMb & =7,

51 AXE
Ando, H. (1962) The Comparative Embryology of Odonata with Special Reference to a Relic Dragonfly, Epiophlebia superstes Selys.



14

Fig. 3 Brachycercus japonicus. Photographs of a living egg, illustrating the blastokinesis (katatrepsis). Lateral
views of the egg (anterior to the top, ventral to the left). The blastokinesis (katatrepsis) is not
accompanied by reverse of embryo’s antero-posterior axis. A. Just before katatrepsis. B. Katatrepsis. C.
After katatrepsis. CE: compound eye, Ch: chorion, Em: embryo, H: head, Mn: mandible, PC: polar cap,
ThL1: proleg, Y: yolk. Scales=20 pm.

Fig. 4 Brachycercus japonicus. Sagittal sections (2 um thick) of eggs in different stages. A. An egg at the
completion of anatrepsis. A. Anterior region of the egg in the section 2 ym apart from A. The
amnioserosal folds fuse with each other beneath the embryo at the level of labrum (arrow). B, C. Eggs
in which the katatrepsis has just finished. The antero-posterior axis of embryos has not changed. Note
that the definitive position of secondary dorsal organ is unfixed (B vs. C). C’. Posterior region of the
same egg as show in C (the section 4 ym apart from C). The serosal cuticle is observed to have been
secreted. Ch: chorion, Em: embryo, H: head, PC: polar cap, Sd: stomodaeum, SDO: secondary dorsal
organ, Se: serosa, SeC: serosal cuticle, Y: yolk. Scales=A, B, C, 50 ym; A, C’, 10 gm.
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Fig. 5 Potamanthus formosus. Four frames of a time-lapse VTR of a living egg, illustrating the blastokinesis
(katatrepsis). Lateral views of the egg (anterior to the top, ventral to the right): the embryo rotated
about 90 ° around egg’s antero-posterior axis in the course of katatrepsis. In this egg, exceptionally the
reverse of embryo’s antero-posterior axis was not involved in the blastokinesis (katatrepsis). A. Just
before katatrepsis. B, C. Katatrepsis. D. Just after katatrepsis. Em: embryo, H: head, PC: polar cap, Y:
yolk. Scales=50 xm.
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