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Abstract

We identified a new species, Nanocladius (Plecopteracoluthus) shigaensis, from Shiga and Gifu Prefectures, Japan,
whose larvae are phoretic on nymphs of Plecoptera. Although this new species is morphologically similar to Nanocladius
(Plecopteracoluthus) asiaticus Hayashi (1998), which is phoretic on Megaloptera larvae, it differs from N. (P) asiaticus:
the color of the larval head capsule is light brown in N. (P) shigaensis and dark brown in N. (P) asiaticus and the larval
capsule index of the former is significantly larger than that of the latter. Moreover, analyses based on DNA sequence of
cytochrome c oxidase subunit I (COJ) supported the hypothesis that N. (P.) shigaensis and N. (P.) asiaticus are two distinct
species. This is the first record of a phoretic chironomid on a plecopteran nymph in the Palaearctic region.

Key words: Diptera, symbiosis, coronal triangle filaments, capsule index, cytochrome ¢ oxidase subunit I (COJ), genetic
distance

Introduction

There are numerous reports of chironomid larvae living on aquatic animals, including members of the Insecta
(Ephemeroptera, Odonata, Plecoptera, Hemiptera, Megaloptera, Trichoptera, and Diptera), Crustacea, Gastropoda,
Bivalvia, Hydrozoa, Mollusca, Porifera, and Pisces (e.g., Steffan 1967; Tokeshi 1993, 1995; Jacobsen 1995;
Pennuto 1997; Ashe & O’Connor 2002; Roque et al. 2004a, 2004b; Roque & Trivinho-Strixino 2005; Henriques-
Oliveira & Nessimian 2009; Mangan & Bilger 2012). Concerning Plecoptera nymphs as hosts, there are 18 records
in the Nearctic and Neotropical regions (Steffan 1965, 1967; Dosdall & Mason 1981; Dosdall er al. 1986; Bottorff
& Knight 1987; Giberson et al. 1996; Doucett ef al. 1999; Dorvillé et al. 2000, Roque et al. 2004b). Among them,
only two cases were described as parasitic: Nanocladius (Plecopteracoluthus) sp. on Pteronarcys biloba
(Plecoptera: Pteronarcyidae) (Doucett er al. 1999) and Nanocladius (Plecopteracoluthus) sp. nt. branchicolus on P,
biloba (Giberson et al. 1996). The others are regarded as phoretic or symbiotic. Most of the phoretic or parasitic
chironomids recorded on Plecoptera are members of the genus Nanocladius (13/18=72%), and the other genera are
Cricotopus, Tvetenia, Paratanytarsus, Polypedilum, and Rheotanytarsus (Dosdal et al. 1986).

The genus Nanocladius was established by Kieffer (1913) and includes 34 valid species worldwide (Ashe &
O’Connor 2012). The genus is divided into two subgenera: subgen. Nanocladius, which includes 30 species, and
subgen. Plecopteracoluthus Steffan 1965 n. stat. amended by Sather (1977a), which includes 4 valid species (ibid).

Hayashi & Kobayashi (2000) noted that no chironomids phoretic on Plecoptera nymphs had been found in
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FIGURE 7. Neighbor-joining tree based on 658 bp of partial CO! sequences and K2P model. Numbers at the nodes indicate

percent bootstrap value of 1000 replications. Cricotopus sylvestris was used as the outgroup.

References

Ashe, P. & O’Connor, J.P. (2002) A review of the known associations, commensal, phoretic and ectoparasitic, involving the
aquatic stages of Chironomidae (Diptera) with Trichoptera. Proceedings of 10th International Symposium on Trichoptera -
Nova Supplementa Entomologica, 15, 467—480. [Keltern]

Ashe, P. & O’Connor, J.P. (2012) A World Catalogue of Chironomidae (Diptera). Part 24. Orthocladiinae (Section A). The
Irish Biogeograhical Society, Dublin, in association with The National Museum of Ireland, 468 pp.

Bottorff, R.L. & Knight, A.W. (1987) Ectosymbiosis between Nanocladius downesi (Diptera: Chironomidae) and Acroneuria
abnormis (Plecoptera: Perlidae) in a Michigan stream, USA. Entomologica Generalis, 12 (2/3), 97-113.

Brodin, Y., Ejdung, G., Strandberg, J. & Lyrholm, T. (2013) Improving environmental and biodiversity monitoring in the Baltic
Sea using DNA barcording of Chironomidae (Diptera). Molecular Ecology Resources, 13, 996—1004.

Coffman, W.P., Cranston, P.S., Oliver, D.R. & Sether, O.A. (1986) The pupae of Orthocladiinae (Diptera: Chironomidae) of the
Holarctic region: keys and diagnoses. /n: Wiederholm, T. (Ed.), Chironomidae of the Holarctic region, Keys and
diagnoses. Part 2. Pupae. Entomologica scandinavica, 28 (Supplement), pp. 147-296.

Cranston, P.S., Oliver, D.R. & Sather, O.A. (1983) 9. The larvae of Orthocladiinae (Diptera: Chironomidae) of the Holarctic
region: key and diagnoses. /n: Wiederholm, T. (Ed), Chironomidae of the Holarctic region, Keys and diagnoses. Part 1.
Larvae. Entomologica scandinavica, 19 (Supplement), pp. 149-292.

Cranston, P.S., Oliver D.R. & Sether, O.A. (1989) The adult males of Chironomidae (Diptera) of the Holarctic region: key to
Orthocladiinae. /n: Wiederholm, T. (Ed.), Chironomidae of the Holarctic region, Keys and diagnoses. Part 3. Adult males.
Entomologica scandinavica, 34 (Supplement), 165-352.

Cranston, P.S., Hardy, N.B. & Morse, GE. (2012) A dated molecular phylogeny for the Chironomidae (Diptera). Systematic
Entomology, 37, 172—188.
http://dx.doi.org/10.1111/j.1365-3113.2011.00603.x

Dorvillé, L.F.M., Nessimian, J.L. & Sanseverino, A.M. (2000) First record of symphoresy between nymphs of the stonefly
Kempnyia tijucana, and chironomid larvae, Nanocladius (Plecopteracoluthus) sp. in the Neotropics. Studies on
Neotropical Fauna and Environment, 35, 109—114.
http://dx.doi.org/10.1076/0165-0521(200008)35:2;1-9;FT109

Dosdall, L.M. & Mason, P.G. (1981) A chironomid (Nanocladius (Plecopteracoluthus) branchicolus: Diptera) phoretic on a
stonefly (Acroneuria lycorias: Plecoptera) in Saskatchewan. Canadian Entomologist, 113, 141-147.
http://dx.doi.org/10.4039/Ent113141-2

NANOCLADIUS SHIGAENSIS ON STONEFLIES Zootaxa 3931 (4) © 2015 Magnolia Press - 565



Dosdall, L.M., Mason, P.G. & Lehmkuhl, D.M. (1986) First records of phoretic Chironomidae (Diptera) associated with
nymphs of Pteronarcys dorsata (Say) (Plecoptera: Pteronarcyidae). Canadian Entomologist, 118, 511-515.
http://dx.doi.org/10.4039/Ent118511-6

Doucett, R.R., Giberson, D.J. & Power, G. (1999) Parasitic association of Nanocladius (Diptera: Chironomidae) and
Pteronarcys biloba (Plecoptera: Pteronarcyidae): insights from stable-isotope analysis. Journal of North American
Benthological Society, 18, 514-523.
http://dx.doi.org/10.2307/1468383

Ekrem, T., Stur, E. & Hebert, P.D.N. (2010a) Females do count: documenting Chironomidae (Diptera) species diversity using
DNA barcording. Organisms Diversity and Evolution, 10, 397—408.
http://dx.doi.org/10.1007/s13127-010-0034-y

Ekrem, T. Willassen, E. & Stur, E. (2010b) Phylogenetic utility of five genes for dipteran phylogeny: a test case in the
Chironomidae leads to generic synonymies. Molecular Phylogenetics and Evolution, 57, 561-571.
http://dx.doi.org/10.1016/j.ympev.2010.06.006

Epler, J.H. (1986) A novel new Neotropical Nanocladius (Diptera: Chironomidae), symphoretic on Tracerella (Ephemeroptera:
Leptophlebiidae). Florida Entomologist, 69 (2), 319-327.
http://dx.doi.org/10.2307/3494936

Folmer, O., Black, M., Hoeh, W., Lutz, R. & Vrijenhoek, R. (1994) DNA primers for amplification of mitochondrial
cytochrome ¢ oxidase subunit I from diverse metazoan invertebrates. Molecular Marine Biology and Biotechnology, 3,
294-299.

Giberson, D.J., MaclInnis, A.J. & Blanchard, M. (1996) Seasonal frequency and positioning of parasitic midges (Chironomidae)
on Pteronarcys biloba nymphs (Plecoptera: Pteronarcyidae). Journal of the North American Bentholgical Society, 15,
529-536.
http://dx.doi.org/10.2307/1467804

Hayashi, F. (1998) Nanocladius (Plecopteracoluthus) asiaticus sp. n. (Diptera: Chironomidae) phoretic on dobsonfly and
fishfly larvae (Megaloptera: Corydalidae). Aquatic Insects, 20 (4), 215-229.
http://dx.doi.org/10.1076/aqin.20.4.215.4465

Hayashi, F. & Kobayashi, T. (2000) Commensal and parasitic chironomids of Japan. Hyogo Freshwater Biology, 51/52,
281-303. [in Japanese]

Hebert, PD.N., Cywinska, A., Ball, S.L. & deWaard, J.R. (2003a) Biological identifications through DNA barcodes.
Proceedings of the Royal Society B: Biological Sciences, 270, 313-321.
http://dx.doi.org/10.1098/rspb.2002.2218

Hebert, P.D.N., Ratnasingham, S. & deWaard, J.R. (2003b) Barcording animal life: cytochrome c oxidase submit 1 divergences
among closely related species. Proceedings of the Royal Society B: Biological Sciences, 270, S96—S99.
http://dx.doi.org/10.1098/rsb1.2003.0025

Henriques-Oliveira, A.L. & Nessimian, J.L. (2009) Phoresy and commensalism of Chironomidae larvae (Insecta: Diptera) in
the state of Rio de Janeiro, Brazil. Lundiana, 10 (1), 11-18.

Jacobsen (1995) Symbiotic associations between Chironomidae (Diptera) and Ephemeroptera. /n: Current direction in research
on Ephemerotera. Canadian Scholars Press, Toronto, pp. 317-332.

Kieffer, J.J. (1913) Chironomidae et Cecidomyidae. /n Alluaud, C.A. & Jeannel, R. (Eds.),Voyage de Ch. Alluaud et R. Jeannel
en Afrique orientale (1911-1912), Dipt., pp. 1-43.

Krosch, M.N., Baker, A.M., Mather, P.B. & Cranston, P.S. (2011) Systematics and biogeography of the Gondwanan
Orthocladiinae (Diptera: Chionomidae). Molecular Phylogenetics and Evolution, 59, 458—468.
http://dx.doi.org/10.1016/j.ympev.2011.03.003

Mangan, B.P. & Bilger, M.D. (2012) First record of phoresy between chironomid larvae and crayfish. The American Midland
Naturalist, 167, 410-415.
http://dx.doi.org/10.1674/0003-0031-167.2.410

Pennuto, C.M. (1997) Incidence of chironomid phoretics on Hellgrammites in streams of southern Maine. Northeastern
Naturalist, 4, 285-292.
http://dx.doi.org/10.2307/3858613

Pinder, L.C.V. (1989) 1. The adult males of Chironomidae (Diptera) of the Holarctic region: Introduction. /n: Wiederholm, T.
(Ed.), Chironomidae of the Holarctic region, Keys and diagnoses. Part 3. Adult males. Entomologica scandinavica, 34
(Supplement), 5-9.

Proulx, I., Martin, J., Carew, M. & Hare, L. (2013) Using various lines of evidence to identify Chironomus species (Diptera:
Chironomidae) in eastern Canadian lakes. Zootaxa, 3741 (4), 401-458.
http://dx.doi.org/10.11646/zootaxa.3741.4.1

R Core Team (2012) R: A language and environment for statistical computing. R Foundation for Statistical Computing, Vienna,
Austria.

Roback, S.S. & Coffman, W.P. (1987) Results of the Nepal Alpine Zone Research Project, Chironomidae (Diptera).
Proceedings of the Academy of Natural Sciences of Philadelphia, 139, 87-158.

Roque, F.O. & Trivinho-Strixino, S. (2005) Xenochironomus ceciliae (Diptera: Chironomidae), a new chironomid species
inhabiting freshwater sponges in Brazil. Hydrobiologia, 534, 231-238.

566 - Zootaxa 3931 (4) © 2015 Magnolia Press INOUE ET AL.



http://dx.doi.org/10.1007/s10750-004-1636-1

Roque, F.O., Trivinho-Strixino, S., Couceiro, S.R.M., Hamada, N., Volkmer-Ribeiro, C. & Messias, M.C. (2004a) Species of
Oukuriella Epler (Diptera, Chironomidae) inside freshwater sponges in Brazil. Revista Brasileira de Entomologia, 48 (2),
291-292.
http://dx.doi.org/10.1590/S0085-56262004000200020

Roque, F.O., Trivinho-Strixino, S., Jancso, M. & Fragoso, E.N. (2004b) Records of Chironomidae larvae living on other
aquatic animals in Brazil. Biota Neotropica, 4 (2), 1-9.
http://dx.doi.org/10.1590/S1676-06032004000200018

Sather, O.A. (1977a) Taxonomic studies on Chironomidae: Nanocladius, Pseudochironomus and the Harnischia complex.
Bulletin of the Fisheries Research Board of Canada, 196, 1-143.

Sather, O.A. (1977b) Female genitalia in Chironomidae and other Nematocera: morphology, phylogenies, keys. Bulletin of the
Fisheries Research Board of Canada, 197, 1-209.

Sather, O.A. (1980) Glossary of chironomid morphology terminology (Diptera: Chironomidae). Entomologica Scandinavica,
14 (Supplement), 51.

Sinclair, C.S. & Gresens, S.E. (2008) Discrimination of Cricotopus species (Diptera: Chironomidae) by DNA barcording.
Bulletin of Entomological Research, 98, 555-563.
http://dx.doi.org/10.1017/S0007485308005865

Steffan, A.W. (1965) Plecopteracoluthus downesi gen. et sp. nov. (Diptera: Chironomidae), a species whose larvae live
phoretically on larvae of Plecoptera. Canadian Entomologist, 97, 1323—1344.
http://dx.doi.org/10.4039/Ent971323-12

Steffan, A.W. (1967) Larval phoresis of Chironomidae on Perlidae. Nature, 213, 846-847.
http://dx.doi.org/10.1038/213846a0

Tamura, K., Stecher, G., Peterson, D., Filipski, A. & Kumar, S. (2013) MEGAG6: Molecular Evolutionary Genetics Analysis
version 6.0. Molecular Biology and Evolution, 30, 2725-2729.
http://dx.doi.org/10.1093/molbev/mst197

Tokeshi, M. (1993) On the evolution of commensalism in the Chironomidae. Freshwater Biology, 29, 481-489.
http://dx.doi.org/10.1111/j.1365-2427.1993.tb00782.x

Tokeshi, M. (1995) Species interactions and community structure. /n: Armitage, P.D., Cranston, P.S. & Pinder, L.C.V. (Eds.),
The Chironomidae, biology and ecology of non-biting midges. Chapmann & Hall, London, pp. 297-335.

NANOCLADIUS SHIGAENSIS ON STONEFLIES Zootaxa 3931 (4) © 2015 Magnolia Press - 567


http://dx.doi.org/10.1590/S1676-06032004000200018

	Abstract
	Introduction
	Material and methods
	Results
	Nanocladius (Plecopteracoluthus) shigaensis sp. nov.
	Genetic phylogeny and distance
	Discussion
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




