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Abstract

Larvae of only 2 of the 13 species of Hydromanicus known from Thailand have been described previously. In this research,
the “metamorphotype method” was used to associate yet-unidentifiable larvae and pupae with their identifiable adults:
Pupal identifications were based on genitalic features in common with described adults, and larvae were associated with
the pupae. Herein, the final larval instar of Hydromanicus malayanus, H. abiud and H. inferior are described and
illustrated.
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Introduction

The net-spinning Hydropsychidae are one of the largest families of caddisflies (Trichoptera), with about 1,756
described adult species worldwide (Morse 2011). Larvae of hydropsychids live in running waters and are generally
collectors-filterers, although some species are predators of larval black flies (Merritt & Cummins 1996). They
usually construct a silken filter net at the entrance to their fixed tubular retreat (Wiggins 1996). Larvae present a
high ecological diversity and display a wide range of tolerance to different levels of pollution, which makes them
very useful organisms in biological water quality monitoring programs (Resh 1995). Among the 998 species of
caddisflies in Thailand (Malicky 2010), only about 3% have been described in their larval stages (e.g., Laudee
2008; Malicky & Chantaramongkol 1991; Prommi et al. 2006a, 2006b, 2006¢; Peumwarunyoo & Prommi 2013;
Thamsenanupap et al. 2005). Hydropsychid caddisflies are extremely important in the ecology of running waters
because of their high density and biomass (Wiggins 2004). Nevertheless, few species are identifiable as larvae
because their immature stages have not yet been associated with the corresponding identifiable male adults.

The genus Hydromanicus Brauer 1865 contains approximately 68 species worldwide (Morse 2009). Until now,
larvae of Hydromanicus have been distinguished from those of other hydropsychid genera by the following
combination of characteristics: The head has few hairs or setae and has a glossy sheen; the upper branch of the
forked foretrochantin is about 50% longer than the lower branch (which bears bristles) and is wide basally; the
anterior margin of the submentum is concave, not cleft; the mesosternum has one pair of gills; the metasternum has
two pairs of gills; abdominal segments I to VI bear ventral gills; and segment VII lacks gills (Prommi et al. 2006b).
Of 68 species, 13 are found in Thailand (Malicky 2010), but larvae of only two species (Hydromanicus adonis
Malicky & Chantaramongkol 1996, and H. klanklini Malicky & Chantaramongkol, 1993) have been described
(Prommi et al. 2006b). Herein we describe and figure the larvae of Hydromanicus abiud Malicky &
Chantaramongkol 1993, H. inferior Chantaramongkol & Malicky 1995, and H. malayanus Banks 1931, from
Thailand. A revised description of larvae of this genus and some notes on the biology of these species are provided.

Material and methods

The taxonomy of Trichoptera is based almost exclusively on adult male genitalia, with most females, larvae, pupae,
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and the yellow band on the midline of the frontoclypeus is wider anteriorly; in contrast the head and thoracic nota
of H. adonis are much darker and the frontoclypeus has three yellow areas on the midline. The ventral surface of
the head of H. klanklini is brown; whereas, the venter of the head of H. adonis has dark-brown to black areas.
Second, the abdominal segments are densely covered with black, cone-like hairs varying in size in H. klanklini,
whereas the abdominal segments of H. adonis are densely covered with the same size of black, cone-like hairs and
club-like hairs. In general, H. adonis is more robust and larger than H. klanklini (Prommi et al. 2006b).

For the two Chinese Hydromanicus species for which larvae are known (H. canaliculatus Li, Tian, & Dudgeon
1990; and H. umbonatus Li 1993, in Tian et al. 1993), the head and thorax the larva of H. canaliculatus are
brownish orange. The abdomen of H. canaliculatus appears grayish brown when alive. The muscle scars on the
head in H. canaliculatus are more conspicuous on the light background. Setae 17a and 17b do not appear to share a
setal socket. Seta 17b is brownish and not transparent in H. canaliculatus. The dorsal branches of the
foretrochantins are as long as or shorter than the ventral branches. The anterolateral corner of each lateral posterior
prosternal sclerites is the darkest part of the four pieces. The larva of H. umbonatus can be easily differentiated
from that of H. canaliculatus by the presence of densely distributed secondary setae on dorsal and lateral surfaces
of the head and thoracic nota. Additionally, the anterior margin of the frontoclypeus in H. umbonatus is complete
and symmetrical (Zhou 2007).

All of these the Hydromanicus species characteristics are summarized in Table 1.

Acknowledgements

We thank Prof. Dr. Hans Malicky for confirmation the Trichoptera species. Also, we thank the Thailand Royal
Forest Department for providing facilities for field work and permission to collect in the national parks, wildlife
sanctuary, and wildlife management stations. This study has been supported by the Thailand Research Fund
(MRG5480221). In particular, the authors thank two anonymous reviewers who provided valuable comments on
the manuscript.

References

Banks, N. (1931) XVIII.—Some neuropteroid insects from the Malay Peninsula. Journal of the Federated Malay States
Museums, 16, 377-409.

Brauer, F. (1865) Zweiter Bericht tiber die auf der Weltfahrt der kais. Fregatte Novara gesammelten Neuropteren.
Verhandlungen der Kaiserlich-Kéniglichen Zoologisch-Botanischen Gesellschaft in Wien, 15, 415-422.

Chantaramongkol, P. & Malicky, H. (1995) Drei neue asiatische Hydromanicus (Trichoptera: Hydropsychidae) (Arbeiten tiber
thaildndische Kocherfliegen, Nr. 17). Entomologische Zeitschrift mit Insektenbérse, 105 (5), 92-95.

Laudee, P. (2008) Larval morphology and diagnosis of the Giant Microcaddisfly species, Ugandatrichia spp. (Hydroptilidae:
Trichoptera) in Thailand, Zootaxa, 1825, 29-39.

Li, Y.-W., Tian, L.-X. & Dudgeon, D. (1990) Notes on six species of Hydropsychidae (Trichoptera). Journal of Nanjing
Agricultural University, 13 (1), 37-42.

Malicky, H. (1999) The net-spinning larvae of the Giant Microcaddisfly, Ugandatrichia spp. (Trichoptera, Hydroptilidae). /n:
Malicky, H. & Chantaramongkol, P (Eds.), Proceedings of the 9th International Symposium on Trichoptera, Faculty of
Science, University of Chiang Mai, pp. 199-204.

Malicky, H. (2010) Atlas of Southeast Asian Trichoptera. Biology Department, Faculty of Science, Chiang Mai University,
Chiang Mai, 346 pp.

Malicky, H. & Chantaramongkol, P. (1991) Beschreibung von Trichomacronema paniae n. sp. (Trichoptera, Hydropsychidae)
aus Nord-Thailand und Beobachtungen iiber ihre Lebensweise. Arbeit iiber thaildndische Kocherfliegen Nr. 9.
Entomologische Berichte Luzern, 25, 113—122.

Malicky, H. & Chantaramongkol, P. (1993) Neue Trichopteren aus Thailand. Teil 1: Rhyacophilidae, Hydrobiosidae,
Philopotamidae, Polycentropodidae, Ecnomidae, Psychomyidae, Arctopsychidae, Hydrobiosidae (Arbeiten iiber
thaildndische Kocherfliegen Nr. 12). Linzer Biologischen Beitrdgen, 25 (1), 433—487.

Malicky, H. & Chantaramongkol, P. (1996) Neue Kocherfliegen aus Thailand (Trichoptera). Entomologische Berichte Luzern,
36, 119-128.

Merritt, R.W. & Cummins, K.W. (1996) Trophic relations of macroinvertebrates. /n: Hauer, F.R. & Lamberti, GA. (Eds.),
Methods in Stream Ecology. Academic Press, Orlando, Florida, pp. 453—474. [U.S.A.]

Milne, M.J. (1938) The metamorphotype method in Trichoptera. Journal of the New York Entomological Society, 46, 435-437.

LARVAE OF HYDROMANICUS OF THAILAND Zootaxa 3914 (4) © 2015 Magnolia Press - 481



Morse, J.C. (2009) Trichoptera World Checklist. Available from http://www.clemson.edu/cafls/departments/esps/database/
trichopt/ (accessed 15 October 2014)

Morse, J.C. (2011) The Trichoptera world checklist. Zoosymposia, 5, 372-380.

Peumwarunyoo, P. & Prommi, T. (2013) Larvae of Amphipsyche species (Trichoptera: Hydropsychidae) from Thailand.
Zootaxa, 3635 (3), 251-260.
http://dx.doi.org/10.11646/zootaxa.3635.3.4

Prommi, T., Permkam, S. & Malicky, H. (2006a) The immature stages of Pseudoleptonema quinquefasciatum MART. and P.
supalak Malicky & Chantaramongkol (Trichoptera: Hydropsychidae). Braueria, 33, 26-30.

Prommi, T., Permkam, S. & Malicky, H. (2006b) Description of larvae and pupae of Hydatomanicus klanklini Malicky &
Chantaramongkol and H. adonis Malicky & Chantaramongkol (Trichoptera: Hydropsychidae) from southern Thailand.
Braueria, 33, 31-36.

Prommi, T., Permkam, S. & Sites, R.W. (2006¢c) Description of the larva and pupa of Potamyia phaidra Malicky and
Chantaramongkol (Trichoptera: Hydropsychidae) from southern Thailand. Zootaxa, 1357, 21-29.

Prommi, T. & Permkam, S. (2010) The caddisfly (Insecta, Trichoptera) of Ko Hong Hill nature preserve, southern Thailand.
Denisia, 29, 295-302.

Resh, V.H. (1995) Freshwater macroinvertebrates and rapid assessement procedures for water quality monitoring in developing
and newly industrialized countries. /n: Davies, W.S. & Simon, T.P. (Eds.), Biological Assessement and Criteria. Lewis
Publishers, Boca Raton, pp. 167-177.

Thamsenanupap, P., Chantaramongkol, P. & Malicky, H. (2005) Description of caddis larvae (Trichoptera) from northern
Thailand of the genera Himalopsyche (Rhyacophilidae), Arctopsyche (Arctopsychidae), cf. Eoneureclipsis
(Psychomyiidae) and Inthanopsyche (Odontoceridae). Braueria, 32, 7-11.

Tian, L.-X., Li, Y.-W., Yang, L.-F. & Sun, C.-H. (1993 [“1992”]) Trichoptera. In: Chen, S. (Ed.), Insects of the Hengduan
Mountains Region. Vol. 2. Science Press, Beijing, pp. 867-892. [in Chinese with English summary]

Wiggins. G.B. (1996) Larvae of the North American Caddisfly Genera (Trichoptera). 2" Edition. The University of Toronto
Press, Toronto, Canada, 457 pp.

Wiggins, G.B. (2004) Caddisflies: The Underwater Architects. University of Toronto Press, Toronto, Canada, 292 pp.

Zhou, X. (2007) The larvae of Chinese Hydropsychidae (Insecta: Trichoptera): Delimiting species boundaries using
morphology and DNA sequences. Ph.D. dissertation. Rutgers University, New Brunswick, New Jersey, 249 pp.

482 - Zootaxa 3914 (4) © 2015 Magnolia Press PROMMI & PERMKAM


http://www.clemson.edu/cafls/departments/esps/database/trichopt/
http://www.clemson.edu/cafls/departments/esps/database/trichopt/

	Abstract
	Introduction
	Material and methods
	Larval description
	Hydromanicus malayanus Banks 1931
	Hydromanicus abiud Malicky & Chantaramogkol, 1993
	Hydromanicus inferior Chantaramongkol & Malicky, 1995
	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




