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Characteristics of the habitat of hyporheos, especially Flavoperla nymphs
(Insecta, Plecoptera, Perlidae)

ZIL Ry, NHE R T
Toshiki SUGIE, Shigekazu UCHIDA

Abstract We reexamined numerous specimens of nymphs, exuviae and adults of the genera Flavoperia and
Paragnetina (Inscta, Plecoptera, Perlidae; both emerge in summer and have more than 2 years of nymphal period)
collected mainly in the Yahagi River system, central Honshu, Japan, from 2000 to 2022 and preserved in Aichi Institute
of Technology. The number of Flavoperla nymphs was far fewer than that of Paragnetina nymphs. However, for exuviae
and adults, the number of Flavoperla was similar (exuviae) to, or fewer (adults) than that of Paragnetina. We excavated
dry riverbeds just off the water at seven sites in the Yahagi River system from 2019 to 2021 to collect hyporheos. At
six of the seven sites, we collected animals that could be considered hyporheos (nymphs of Flavoperla and Leuctridae,
Plecoptera, larvae of Stenelmis, Elmidae, Coleoptera and Ceratopogonidae, Diptera) or groundwater animals (Bathy-
nellacea, Pseudocrangonyctidae, both Crustacea). The excavations in which nymphs of Flavoperla and Leuctridae were
collected tended to have high oxygen saturation and low dissolved nitrogen and dissolved phosphorus. The Pseudo-
crangonyctidae and the larvae of Stenelmis and Ceratopogonidae were collected mostly in the excavations with high
oxygen saturation and low dissolved nitrogen and phosphorus, but a small number of the animals were also collected
in the excavations with low oxygen saturation and high dissolved nitrogen and phosphorus. The Bathynellacea were
collected only in the excavations with low oxygen saturation and high dissolved nitrogen and dissolved phosphorus.
There was no clear relationship between the estimated amount of sediment transport and the number of these animals
collected. At Odo in the Yahagi River, benthic animals were collected on the adjacent riverbed near the excavations
where the hyporheos were collected. Larvae of Stenelmis and Ceratopogonidae, which were collected in large numbers
in the excavations, were also collected on the adjacent riverbed with benthic animals, but in much smaller numbers.
These results suggest that the low numbers of Flavoperla nymphs collected by the usual methods for benthos may be
due to their habitat in hyporheic zone. Other candidates for hyporheos include the nymphs of Leuctridae and the larvae
of Stenelmis and Ceratopogonidae. Most of these animals showed a preference for the waters with high oxygen
saturation. Although no relationship was found between the numbers of these animals and the estimated amount of
sediment transport, strong disturbance of the riverbed is thought to increase oxygen saturation in hyporheic zone, and

therefore, Flavoperla nymphs etc. could be used as indicators for strong riverbed disturbance.
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Fig. 1. The collecting sites of exuviae (top) and adults (bottom) of Flavoperla and Paragnetina in the Yahagi River system.
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Fig. 15. Distribution of Flavoperla and Leuctridae collected in the Akaya River system in Gumma Prefecture, Honshu (numeral
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Fig. 17. Animals collected by excavation into dry riverbed:
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Fig. 18. Distribution of two species groups of Flavoperla nymphs collected by excavation in the Yahagi River system.

Left, the group without prothoracic gill; right, the group with prothoracic gill.
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Fig. 24. Relationship between oxygen saturation (vertical axis), upwelling flow (horizontal axis) and the number of collected

animals in each excavation (size of sphere) in the Yahagi River system.
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