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waterfalls and cascade streams in places with water velocities up to 4 misec, (Malicky and
Chantaramongkol, 1991). Only one morphospecies of Trichomaronema was collected fom Dol
Inthanon and Doi Suthep-Pui. Association of the immature and adults was based partly on cocoons
containing larval sclerites. Consequently, diagnostic characters could be determined for the species
T. paniae Malicky and Chantaramongkol 1991 (see picture of T. paniae in Malicky and
Chantaramengkol, 1991). Oniy T. panfae was collectad by black light traps from this study and has
been recorded previously from the area (Thapanya ef al., 2004). The distribution of this species
ranged from 1,700-500 m. asl. Two species, T. paniae and T. tamdao, have been recorded from
Thailand, both known only from northern Thailand. Trichomacronema paniae was described from
Dol inthanon (Malicky and Chantaramongkol, 1991) whereas T. tamdao was described from Vietnam
(Malicky, 1998). Recently, T. famdao has been recorded from Phrae and Nan provinces, Thailand
{Chantaramongkol and Malicky, 2000; Nawvong and Chantaramongkol, 2005). Larvae of T. tamdao
are still unknown.

Examined specimens- 5L-8Y “SplI" (12.Mar.03); 6L-SY “Spi” (8.Aug.02); 2L-MTT “Mad”
(8.0ct.02); 8L-MTT “Cra™ (16.Nov.02); 4L-MTT “Mad” (16.Nov.02); 4L-MTT “Cra” (10.Dec.02); 1L-
MTT “Mar" (10.Dec.02), 14L-MTT “Cra” (11.Jan.03); 11L-MTT “Mad” (11.Jan.03); 1L-MTT “Cra"
(14.Feb.03); 1L-MTT "Gra" (14.Feb.03}, 19L-MTT “Cra” (12.Mar.03); 1L-MTT “Cra” {23.Apr.03); 1L-
MK “Mad” (8.May.02); 6L-MK "Cra” {13.Nov.02), 3L-MK “Cra” (6.Dec.02); 5L-HSL “Cra” (14.Nov.02});
1L-HSL "Mad” (14.Nov.02); 1L-HSL “Cra” (7.Dec.02); 3L-HSL “Cra” (13.Jan.03); 7L-HSL “Cra"
(13.Jan.03); 6L-HSL “Gra” (14.Mar.03)

Based on adult records, several additional genera- Asthaloptera Brauer 1875, Amphipsyche
Malachlan 1872, Cheumatopsyche Wallengren 1891, Hydatomanicus Ulmer 1951, Hydromanicus
Braver 1865, Parapsychs Betten 1934, Potamyia Banks 1900 and Pseudoleptonema Mosely 1933
are known from the study area. The larvae of these eight genera presumably occur at Doi Inthanon

and Doi Suthep-Pui; however, they are still unknown.

FAMILY Polycentropodidae Uimer 1903

GENUS Nyctiophylax Brauer 1865

Diagnosis- Nyctiophylax is typical of the family in the presence of a fused trochantin
without separating epsternal surture, long laiaral fringes and well developed, freely projecting
prolegs. Diagnostic character of Nycliophylax include features of the anal claw: numerous short
setae arranged along the lowar margin, accessory hooks, and 3-10 teeth at the lower edge.

Discussion- Larvas construct a fixed tube case and live in depositional areas. Larvae are
recorded to be carnivores (Wiggins, 1996). A morphospecies of Nyctiophylax was collected from
HSL and MTT. Only N. chiangmaiensis adults were collected from this study, while 5 species are
known from the arsa (Thapanya et al., 2004} The study of Malicky and Chantaramonkol (1993)
indicated that this species is distributed from 400 m. to 1,000 m. asl. at Doi Suthep-Pui. Fifteen
species of Nyctiophylax have been recorded from Thailand.
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Examined specimens- 2L-MTT "Gra" (B.July.02); 1L-HSL “Lp" (3.Apr.03); 1L-HSL "Mar”
(14.Mar.03)

GENUS Polyplectropus Ulmer, 1905

Diagnosis- Larvae of this genus have the typical characteristics of the family. The genus is
easily distinguished by the lacking of a tooth on the anal claw and the presence of X-shape sclerite
bands at the base of the anal claw. American Polyplectropus differ in the presence of long ventral
teeth at the anal claw (Li and Morse, 1997).

Discussion- Polyplectropus were found in most freshwater habitats, especially in
depositional areas (leaf packs and stream banks). Larvae construct a fixed tube case. Two
morphospecies of this genus were collected from the study area. Four species of adult
Polyplectropus were collected from Doi Inthanon and Doi Suthep-Pui, while & species are known
from the area (Thapanya ef al, 2004). The comparison to the previous work of Malicky and
Chantaramonkol (1993a), P. am/ Malicky and Chantaramongko! 1993 was missed from the recent
record. In their study of Mae Klang basin, P. nahor and P. ami were restricted to altitudes of 1,200-
1,700 and 500-1,200 m. asl., respectively. P. admin and P. menna were distributed at lower
altitudes, below 1,000 m. asl., at Doi Inthanon and Doi Suthep-Pui. P. ibykos have been described
from Monthatarn waterfall. This species was also found in Sai Yol waterfall during the present
study. At least elghteen species of Polyplectropus have been recorded from Thailand, most from
the north, but a few found only in the south {Malicky and Chantaramongkol, 1999}.

Examined specimens-1L-HSL “Lp” (7.Dec.02); 1L-HSL “Gra” {13.Jan.03); 1L-HSL
"Lp” {16.Feb.03); 1L-HSL “Mar” (14.Mar.03)

Based on adult records, four additional polycentropodid genera, Kambaitipsyche Malicky
1992, Pahamunaya Schmid 1958, Plectrocnemia Stephens 1836, Pseudoneureclipsis Ulmer 1913
have been recorded in Thailand. Adult specimens of eight species of Pseudoneureclipsis were
recorded in the present study. The larvae of these three genera presumably occur at Doi Inthanen
and Doi Suthep-Pui, but they are still unknown. Tachet et al, (2001) reported the diagnostic
characters for Pseudoneureclipsis are: metanotum weakly scierctized, and widely separated mesally
by longitudinal membrane; metanotal sclerites each with narrow black stripe lingitudinally in middie,
metathoracic claws clearly shorter than those of pro- and mesothoracic legs; and claws strongly

arched, each without teeth on inner margin.

FAMILY Psychomyiidae Walker 1852
GENUS Psychomyia Latreille 1828
Diagnosis- Psychomyia is similar to Polycentropodidas and Xiphocentropodidas in having a
labium that extends well beyond the anterior margin of the head, but is distinctively different in
having a hatched-shaped fore trochantin. Psychomyia is characterized further by several structures:

anterior margin of frontoclypeus notched in the different shapes, which may reflect interspecific
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differences; the ventral apotorne has a wide with triangle shape anteriorly, and the submental plate
is large and much longer than wide. Furthermore, the lower margin of each claw has 3-6
conspicuous teeth, whereas the genera Lype Mclachlan 1878 and Tinodes Curtis 1834 lack these
teeth (Wiggins, 1996, Morse, 1994).

Discussion- The Psychomyia case consists of a tube of silk covered with sand and debris.
Larvae occur mainly in the srosional areas, where gravel and sand are present. Larvae were
collected from tube cases attached to rock surfaces in less turbulent to very turbulent water. A few
larvaewere collected depositional areas, such as along stream banks. Three morphospecies of
Psychomyia were coliected from Doi Inthanon and Dol Suthep-Pul. Eight species were collected
from this study, while seven species are known (Thapanya ef al, 2004). Psychomyia was found
mainly at low altitude sites (Mae Klang and Mae Pan Streams), with the most common species P.
chompu Malicky and Chantaramongkol 1993 and P. /ak Malicky and Chantaramongkol 1993, At
teast nineteen species of Psychomyia are known from Thailand, most distributed in the north,

Examined specimens- 2mp-MK “Gra” (2.Apr.03); 1L-SY “Mar” (14,Feb.03); 1L-MTT “Cra"
{12.Mar.03); 1L-MK “Gra" (12.Jan.03); 1L-MK “Gra” (15.Feb.03); 2L-MK “Cra” (13.Mar.03); 1L-MK
“Gra” (13.Mar.03); 1L-MK “Cra” (13.Apr.03)

Based on adult records, four additional psychomyiid genera, Eoneueclipsis Kimmins 1955,
Paduniefla Ulmer 1913, Lype and Tinodes, occur in the study area. Larvae of these genera are

presumably in local streams, but remain uniknown.

FAMILY Xiphocentronidae Ross 1948
Diagnosis- The larva resembles a psychomylid larva, including the head capsule shape,
pronotum shape and a labium that is well extended beyond the anterior margin of the head. It can
be reconized by the presence of a lobate process extending anterodorsally from the mesopleuron.
Unlike in psychomyiids, the trochantin is not broad and hatchet-shaped.

Discussion- Only one larval specimen was found in this study. It was an early instar, which
does not have any distinctive characters. Therefore, generic identification is not possible, and the
distribution and habitat can not be assessed until additional records are available.

Edwards (1961) (sensu Wiggins, 1996) stated that larvae of Xjphocentron messapus build
tubes of fine sand grains on rocks below the water surface. [a this study, the one larva was
collected from gravel habitat. This may indicate that Xiphocentronidas of Doi Inthanon and Dol
Suthep-Pui also eccurs in this type of habitat. At least eight species in four genera (Abaria Mosely
1848, Cnodocentron Schmid 1982, Drepanocentron Schmid 1982 and Mefanotrichia Ulmer 1906)
were collected and previous recorded from the study area, while 12 species have been recorded
from the country (Chantaramongkol and Malicky, 1997, Malicky and Chantaramongkol, 1893b,
1989). Another genus, Proxiphocentron Schmid 1982, is found only in southern Thailand. The
larvae of all four local genera presumably in streams of the study area.

Examined specimens- 1L-SRP"Gra” (16.Feb.02)
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3.3 SUBORDER INTEGRIPALPIA
FAMILY Calamoceratidae Ulmer 1905

GENUS Anisocentropus Mclachlan 1863

Diagnosis- A row of at least a dozen (usually 14-24) setae on the labrum characterizes
the family. Anisccentropus is distinctively different from Ganonema by the depressed body, whereas
Ganonema has cylindrical body shape. The anterior corners of the pronotum are produced in
Anisoceniropus, whiie they are not produced in Ganonema. Anisocentropus has long hind legs,
which are one-third the length of middle leg. While the middle and hind legs of Ganonema are
about the same size.

Anisocentropus constructs a case from two pleces of leaf (large and small pieces) that are
cut intc an oval shape. The larger dorsal piece shields the smaller ventral piece, with the larva
residing in the Tiattened chamber between the two pleces. This construction is distinctively different
from Ganonema, which constructs a case from an excavated twig.

Discussion- Anisocentropus were found in depositional areas {margin and leaf pack). Two
morphospecies were collected from both mountains, Adults of five species, A. brevipennis Ulmer
1806, A. diana Malicky and Chantaramongkol 1994, A. fanus Malicky and Chantaramongkol 1994, A.
pandora Malicky and Chantaramongkol 1994 and A. pan Malicky and Chantaramongko! 1994, were
collected during this study, while seven species are known from the area and at least 10 species
have been recorded from Thailand (Thapanya et al., 2004, Malicky and Chantaramongkol, 1999).

Based on gut analysis, Anisocentropus is a shredder. Larval densities were higher in the
dry season (especially from March to May) when streamn discharge was low and leaf litter
accumuilated in pools. Life-history data indicates asynchronous growth with a multivoltine life cycle
{Dudgecn, 1999a, b; Thamsenanupap, 2001} A study of secondary productivity at Huai Kaew
stream showed that biomass, productivity, and annual P/B were 220.72 mg IF-\I-'DM.m'Zr 672.44 mg
AFDM.m'z.yearJ, 3.06 year'1, respectively. The temporary stream of Huali Palad showed at least
three times less biomass, productivity and annual P/B (Thamsenanupap and Chantaramongkal,
2004).

Examined specimens: 2L-SY "Mar® (4.Apr.Q3); 2L-SY “Gra” {4.Apr.03); 1L-MTT “"Mar”
{12.Mar.03); 1L-SRP "Mar" (14.Mar.03); 1L-MTT “Lp" (12.Mar.03}; 1L-MK “Gra” (12.Jan.03); 3L-MK
‘Mar™ (12.Jan.03); 1L-MK “Lp” (15.Feb.03}; 1L-HSL “Lp" (7.Dec.02); 1L-HSL “Mar™ (13.Jan.03); 1L-
HSL “Gra"(16.Feb.03); 1L-HSL “Lp" {(16.Feb.03); SL-HSL “Mar" {14.Mar.03}; 1L-HSL “Lp" (3.Apr.03};
1L-MP “Gra” (15.Nov.02); 1L-MP *“Lp" (15.Nov.02); 1L-MP “Mar” (i4.Jan.03); 1L-MP “Gra"
(17.Feb.03), 1L-MP “Lp" (17.Feb.03); 2L-MP “Mar" (15.Mar.03)

GENUS Ganonema Mclachlan 1866
Diagnosis- Larvae have the typical characteristics of the family. Diagnostic characters of

Ganonema include the cylindrical body, no produced anterior corners of pronotum and the same

size of middle and hind legs.
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Ganonema constructs a case from an excavated twig. A chamber is excavated longitudinal
through the center of the twig, with openings at both ends (anterior and posterior) to permit water
circulation. This construction is distinctively different from Anisccentropus, which uses two pisces of
leaf (Dudgeon, 1999a, b).

Discussion- Ganonema were found in depositional areas (margin and ieaf pack). Larvae
show a similar life history to Anisocentropus. They are shredders and at least partially xylophagus,
gouging wood to make their cases, while Anisocentropus feed on leaf litter (Dudgeon, 1999a, b).
Four morphospecies were collected from the study area. Adults of four species, G. defios Malicky
and Prommi 2000, G. dracula Malicky and Chantaramengkol 1994, G. extensum Martynov 1935 and
G. fuscipenne Albarda 1881, were collected from the study area and were recorded from Thailand
(Malicky and Chantaramongkol, 1999).

Examined specimens- 2L-SY “Gra & Mar” (14.Feb.03), 1L-8Y “Mar” (24.Sep.02); 1L-SY
“Gra” (10.Dec.02); 1L-MTT “Lp" (6.June.02); 1L-MTT “Mar” (12.Mar.03); 1L-SRP “Gra” (8.June.02);
1L-SRP “Gra” {14 Nov.02); 2L-SRP “Mar” (14.Nov.02), 3L-SRP ‘“Lp" (14.Nov.02); 1L-SRP “Mar”
(13.Jan.03); 2L-SRP “Lp” (13.Jan.03); 1L-SRP “Cra" {16.Feb.03); 3L-SRP “Gra” (16.Feb.03); 6L-MK
“Mar" (8.June.02}, 1L-MK “Cra” {21.Sep.02); 2L-MK "Mar" (21.8ep.02); 1L-MK "Mar" (5.0ct.02); 1L-
MK “Cra” (13.Nov.02); 1L-MK “Gra” (13.Nov.02); 1L-MK "Mar” {(13.Nov.02); 1L-MK “Cra” (6.Dec.02);
L-MK “Gra” (6.Jan.03); 1L-MK “Mar” (15.Feb.03); 3L-MK “Mar” (13.Mar.03); 2L-MK “Mar” {2.Apr.03};
1IL-MK  “Lp" (2.Apr.03), 1L-HSL “Gra" (6.July.02); 4L-MP “Mar" (9.June.02); 2IL-MP "Mar”
{12,Aug.02);, 2L-MP “Lp" (22.5ep.02); 3L-MP “Mar™ (14.Nov.02}; 3L-MP “Lp" (14.Nov.02); 2L-MP
“Gra” {14.Jan.03); 4L-MP "Mar" {14.Jan.03); 1L-MP “Gra” {17.Feb.03); 2L-MP “Mar” (17.Feb.03);

A few of adult specimens of another genus, Georgium Fischer, 1964 were also collected in

the current study. The larva of this genus remains unknown.

FAMILY Leptoceridae Leach 1815

Diagnosis- Long antennae is the diagnostic character of the family. In other respects, the
appearances of larvae varies from long and thin to short and stout. The genae are completely
separate by the ventral apotome, which can vary in shape from quadranguiar, pentagonal to
polygonal. The prothoracic sternum lacks a horn. The hind leg is usually very long, and the tibial or
tarsal segments ire sometimes subdivided.

Case constructions are diverse; long cylindrical or curved case, four-sided funnel like case,
tapered case arranged in a spiral, and tube case with mixed materials. The materials are also
diverse; rock fragments, plant fragments and debris.

Discussion- Although Thai caddisfly studies started in 1978, publications on leptocerids
started to appear in 2000. But the study on Leptoceridae is still not complete, especially the genera
Ceraciea Stephens 1829, Oecetis Mclachlan 1877 and Setodes Rambur 1842. More new species

are expected from this family. Therefore, it is very difficult to study the association of adults and

larvae.
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A preliminary survey reported eight genera, Ceraclea, Leptocerus Leach 1815, Mystacides
Berthold 1827, Oecelis, Setodes, Adicella Mclachian 1877, Triasnodes Mclachlan 1865 and
Tripiectides Kolenati 1859, in Thailand (Malicky and Chantaramongkol, 1999). The first report of
Leptoceridae from the Mae Kiang basin included only one species, Leptocerus inthanonensis
Malicky and Chantaramongkeol 1991 {Malicky and Chantaramongkol, 1993). Recently, 24 species in
eight genera were reported by Thapanya ef af., (2004).

Leptocerids inhabit in a wide range of microhabitat in streams (from standing pool to
turbulent water). A study on leptocerids in Northeastern Thailand (Nuangchalerm, 2001) reported
that Adicella spp. were found in depositional areas, especially in leaf litter and riparian plant roots
and turbulent water. Leptocerus spp. and Oecetis spp. were found in depositional areas of sand and
shallow slow-flowing streams, while Sefodes spp. were found attached to stone. Leptocerus spp.
and Sefodes spp. have a non-seasonal life history, while the life histories of Adicelfa spp. and
Oecetis spp. are less cartain because of the lack of information. Leptocerus spp. are detritivores

while Setodes sp. is a herbivore.

Examined specimens- 1L-SY “Gra" (6.June.02}; 1L-SRP “Gra" (16.0ct.02); 1L-SRP “Mar”
(16.Feb.03); 1L-SRP "Gra” (14.Mar.03); 1L-SRP “Mar" (14 Mar.03); 1L-SRP "Gra” (8.June.02); 1L-
SRP “Gra" (14.Nov.02); 1L-SRP “Lp” (14.Mar.03); 1L-SRP “Lp” (3.Apr.03); 1L-SRP “Gra" (3.Apr.03);
1L-SRP "Mar" (14.Mar.03); 39L-SRP “Gra” (14.Mar.03); 50L-SRP “Gra" (3.Arp.03); 7L-SRP “Gra”
(16.Feb.03); 4L-SRP “Mar" (3.Arp.03); 1L-MK “Gra” (15.Feb.03); 1L-MK “Mar" (15.Feb.03); 2L-HSL
"Mar® (3.Apr.03),5L-H8L “Mar” {14.Mar.03); 3L-MP “Mar" (17.Feb.03}, 1L-MP “Mar” (14.Jan.03}; 1L-
MP “Mar” (14 Nov.02);

FAMILY Limnocentropodidae Tsuda 1942

GENUS timnocentropus Ulmer 1907

Diagnosis- (see picture in Wiggins and Peterson, 1969) Larvae are distinctively different
from other caddisflies because of the large and robust body. All three thoracic segments are
covered dorsally by sclerites, but the meso- and metanotum have four sets of plates, whereas the
pronotum is subdivided into plates by the median ecdysial line. The meso- and metasternites
contain a medial patch of long bristles. The fore femur has a row of four long and stout spines.
The tibiae of all legs possess a long distal stout spine. The first abdominal segment is covered
dorsally by a largesclerite. The first abdominal sternite has a pair of long bristle patches, Larval
sclerites have different color pattern and the present and absent of abdominal gills, which
presumably reflects interspecific differences.

Larvae construct funnel-shape cases, with a long mooring cable. Case materials are
comprised of many small rock fragments and smali pieces of plant fragments, sealed together by
silk. Some larvae had cases with shortened mooring cables and fastened together as a colony.
These larvae were usually found in lower current velocities, such as in stream margins and leaf

packs.
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Discussion- Limnocentropodidae is one of the smallest families of Trichoptera, containing
only one genus- Limnacentropus. Larvae are largely confined to rapid sections of water, where they
use the mooring cable to attach to the substrate and let the care move freely in the current.
Wiggins and Peterson (1969) stated that all limnocentropedid characters seem to be adaptations to
predaceous sieve-feeding, especially the unusual long and stout leg bristles and the long bristie
patches on the thoracic and first abdominal sternum. This family seems to be restricted to Asia,
occurring in Japan, Nepal, northern India, Burma, China, Bornec and Thailand (Wiggins and
Peterson, 1969). Two morphospecies were coflected from Doi Inthanon. Five species of adult
Limnocentropus were collected and reported from Doi Inthanon.

Examined specimens- 2L-SRP “Mar” (14.Nov.02); 1L-SRP “Gra" (14.Mar.03); 4L-MK “Cra"
(6.Dec.02), 2L-MK “Cra” {12.Jan.03); 1L-MK "Mad” (12.Jan.03); 5L-MK “Cra" (15.Feb.03); 5L-MK
“Cra" (13.Mar.03); 1L-MK “Cra” (2.Apr.03); 1L-HSL "Cra” (14.Nov.02); 6L-HSL “Cra” (16.Feb.03); 3L-
HSL “Mad” {14.Mar.03); 6L-MP “Cra" (7.May.02); 2L-MP “Mar" (8.June.02); 1L-MP “Cra" (22.Sep.02);
1L-MP “Lp" (22.Sep.02); 4L-MP “Cra” (14.Nov.02); 4L-MP “Gra” (14.Nov.02); 124L-MP ‘“Mar"
(14.Nov.02); 4L-MP “Lp" {14.Nov.02); S50L-MP “Cra" (7.Dec.02); 14L-MP “Gra" (7.Dec.02); 8L-MP
“Cra” (14.Jan.03); 13L-MP “Gra" {14.Jan.03); 69L-MP “Mar” (14.Jan.03); 13L-MP “Cra” (17.Feb.03);
4L-MP “Gra"” (17.Feb.03); 1L-MP "Lp” (17.Feb.03); 17L-MP "Cra" (15.Mar.03); 4L-MP “Gra”
{15.Mar.03); 2L-MP “Cra" (4.Apr.03); 12L-MP "Gra” (4.Apr.03); 3L.-MP “Mar” {4.Apr.03)

FAMILY Molannidae Wallengren 1891

GENUS Mofanna Curtis 1834

Diagnosis- Mofanna have the typical characteristics of the family, including modified hind
legs and a distinctively shaped, flattened case. The larva is distinguished from Mofannodes by the
subdivided hind tibia with short, stout tarsal claws, the presence of 2-4 finger-like gills fllaments on
abdominal segments |-VIIl {vs. Molannodes with 1-2 gill filaments on the ventral side of each
abdominal segment), and abdominal segment VIl bearing a dorsal hemispherical sclerite plate with
4-6 long setae along the posterior margin {(Molanodes has 10 long setae along the margin).

The flattened case, which has lateral flanges and a dorsal hooded part, is constructed only
of sand and rock fragments, whereas Mofannodes construct their cases with sand and rock
fragments combined with l=af or wood fragments or particles.

Discussion- Mofanna was collected from depositional zones or areas with slow current (i.e.
stream bank), which agrees with habitats reported in the literature (Wiggins, 1986). One
morphospecies was collected from MP. One adult species, M. oglamar Malicky and
Chantaramongkol 1989, was collscted from Mae Pan Stream. This species, which is also known
from the Mae Klang Basin (Thapanya et al, 2004), occurs throughout northern and northeastern
Thailand (Malicky and Chantaramongkol, 1989). Data from the Mae Klang basin (Malicky and
Chantaramongkol, 1893a) indicate an altitudinal range of the species from 400 to 1,700 m asl.

Examined specimens- 1L-MP “Mar” {15.Mar.04)
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GENUS Molannodes McLachlan, 1866

Diagnosis- Molannodes have the typical characteristics of the family. Diagnhostic characters
include a subdivided hind tibia with modifled long and slender filamentous-like tarsal claws, 1-2
finger-like gills filament on abdominal segments I-Vill, and a dorsal hemispherical sclerite plate on
abdominal segment VIl with 10 long setae along the posterior margin. As indicated above, the
flattened case, which has lateral flanges and a dorsal hooded part, Is constructed of sand and rock
fragments combined with leaf or wood particles.

Discussion- Molannodes was collscted from the same habitat as Molahha (depositional
zones or areas of slow current). One morphospecies of Molannodes was collected from Hual Kaew
Stream. Three species, M. afticola Malicky and Chantaramongkol 1989, M. hydom Malicky and
Chantaramongkol 1991 and M. firr Malicky and Chantaramongkoi 1988, have been recordsd from
Thailand, but adults of only M. lirr were collected in the current study, at both Huai Kaew sites,

Examined spacimens- 2L-HSL “Mar" (16.Feb.03); 1L-MK “Mar” {12.Jan.03)

FAMILY Odentoceridae Wallengren 1881

GENUS Marilia Museller 1880

Diagnosis- Marilia has the typical characteristics of the family. This genus is similar to
Psiiotreta and Inthanopsyche in the presence of a cluster of long setas at Sa3 on the metanotum,
the fusion of Sa1 and Sa2 to form two transverse plates. Mariffa is distinguished from Psilotreta and
Inthanopsyche by the rounded anterolateral corner of the pronoturn and the slightly curved funnel
cases constructed with fine sand and fine rock fragments (vs. those of Psiloireta and
Inthanonpsyche, which are cylindrical and consructed with coarse sand and rock fragments.

Discussion- Larvae live in slower current where accumulations of sand and rock fragments
occur. Two morphospacies were collected from Doi Inthanon and Doi Suthep-Pui. Three species,
M. asrope Malicky and Chantaramongkol 1986, M. mogtiana Malicky 1989, M. sumatrana Ulmer
1951, have been recorded from Thailand, all of which are distributed from 400-1,200 m asl. in Dol
Inthanon and Doi Suthep-Pui {Malicky and Chantaramongkol, 1883a).

Examined specimens- 1L-SY “Mar” (12.Mar.03); 3L-SY "Mar" (4.Apr.03}, 2L-MK “Gra"
(21.52p.02); 1L-MK "“Mar" (21.8ep.02); 1L-MK “Gra” (13.Nov.02); 20L-MP "Mar" {7.May.02); 1L-MP
“Lp” (7.July.02); 1L-MP “Gra" (12.Aug.02); 4L-MP “Gra” (7.Dec.02); 2L-MP “Gra" (14.Jan.03); 11L-
MP "Mar” (17.Feb.03); 1L-MP “Gra" (15.Mar.03); 8L-MP “Mar” (15.Mar.03)

GENUS inthanopsyche Malicky 1889

Diagnosis- Inthanopsyche have the typical characteristics of the family. This genus differs
from Marilia in that each anterclateral corner of pronotum is aplcally pointed. It is similar to
Psifotreta, but differs In the chastoraxy of abdominal segment |, which bears & row of 8 to 16 long
setae acrossing in between the median dorsal and lateral humps, and by a hemispheral sclerotized

plate on dorsal abdominal segment 1X, which bears a row of 4-8 long setas along the posterior



margin. The larva constructs a siightly curved, tapered case with coarse rock fragments. The case
is similar to Psifotreta’s in shape and materials, but the size differs (slightly larger than in Psilotreta).
Discussion- Larval cases are exceedingly sturdy and resist crushing, as described by
Wiggins (1996). This sturdiness appears to the result of reinforcing the depressions between
cannections batween pieces with bands of silk. Fine rock fragments are combined with silk to form
the inner wall, which braces the outer wall of coarse rock fragments. Larvae live in smail, cool
streams, usually in slow current where accumulations of sand and rock fragments occur. One
morphospecies of Inthanopsyche was collected from SRP. Association of the immature and adults
was based partly on cocoons containing larval sclerites. Therefore, diagnostic characters could be
determined for the species [. trimeresuri Malicky 1988, Larval featuras of /. tHimeresurf are shown in
figure 27.
' Examined specimens- 3mp-SRP “Gra” {14.Mar.03};, Zmp-SRP “Gra” (3.Apr.03); 1P-SRP
“Gra" (14.Mar.03); 1.-SRP “Gra" (14.Nov.02); 2L-SRP “Gra” (14.Mar.03); 6L-SRP “Gra" (13.Jan.03);
1L-SRP “Lp” (16.Feb.03); 1L-SRP "Mar” (13.Jan.03); 3L-SRP “Gral" (14.Nov.02); 2L-SRP “Lp"
(13.Jan.03)

GENUS Psiiotrefa Banks 1899

Diagnosis- Psilotreta have the typical characteristics of the family. Diagnostic characters
include the pointed anterolateral corner of pronotum, sometimes dorsally protruding on abdominal
segment VI, fusion of Sal and Sa2 of the metanotum to form two transverse plates- one large
rectangular and one thin rectangular plates, and a fore trochanter that is subdivided into four pieces.
The abdominal segments of Psilotreta have the usual setae and setse positions. The total length is
up to 13 mm.

Discussion- Larvae also live in small, cool streams and slow current where accumulations
of sand and rock fragments cccur. Two morphospecies of Psilofreta were collected from Doi
Inthanon and Doi Suthep-Pui. Two specles, P. quin Malicky and Chantaramongkol 1991 and P.
baureo Malicky 1989, were coilected from this study. Both are known to occcur at altitudes of 400-
1,700 m {Malicky and Chantaramongko!, 1993a). Five species of Psilofreta have been recorded
from Thailand and four species are known from Doi Inthanon and Doi Suthep-Pui (Malicky and
Chantaramongkol, 1999; Thapanya et al., 2004).

Examined specimens- 1mp-MK “Gra" (13.Mar.03); 1L-MK "Gra" {11.Aug.03}); 1L-MK “Gra”
{12.4an.03); 1L-MK “Lp" (6.July.02), 1L-MK “Gra” (13.Nov.02}, 3L-HSL “Gra" (8.July.02), 2L-HSL
“Gra” (9.June.02), 2L-HSL "Gra" (14.Mar.03); 1L-HSL “Gra” (16.Feb.03); 1L-HSL “Gra” (6.July.02)

Aduits of Lannapsyche Malicky 1989 were found in this study, but larvae remain unknown.
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Figure 27 Inthanopsyche trimarnisud, A) case lateral, B) tarva, lateral, C) head, ventral, D) head and

thoracic notal plate, dorsal
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FAMILY Brachycentridae Uimer 1903

GENUS Micrasema MclLachlan 1876

Diagnosis- Larva can be distinguished by the multiple setae at Sa1, Sa2 and Sa3. The
pronotum bears a transverse ridge that extends to the anterior margin. The mesonotum is
subdivided by the median ecdysial fine and longitudinally subdivided at Sa3. The meatathorax is
mostly membranous and partly covered by two pairs of small notal plates at Sa2 and Sa3. The
metathorax lacks the metanotal Sa1 plate and setae. The first abdominal segment lacks dorsal and
tateral humps. Abdominal segment VIli bears a fleshy protuberance iaterally and sometimes
dorsally. A light brown sclerotized band cccurred on each side of the anal opening.

Larval cases are slightly curved, whereas the pupal case is straight. Cases are constructed
either of sand grains or ribbon-like pieces of plant materials wound around the circumference.

Discussion- Thai brachycentrids comprise one of the smallest families, containing only one
genus, Micrasema (Malicky and Chantaramongkol, 1888). Larvae were found in running water,
especially in erosional areas. Larvae often frequented areas with mosses and algae. Much
literature suggests that the ocourrence of Micrasema in these habitats reflects the grazing habits of
larvae and the proximity to food resources, namely algae (Wiggins, 1965; Dudgeon, 1988a; Katano
et al, 2002). Two morphaspecies of Micrasema was collected from Doi Inthanon and Dol Suthep-
Pul. Four species of adult Micrasema are known from Doi Inthanon and Dol Suthep-Pui (Thapanya
et al., 2004}, and all four were callected during the current study. Micrasema forfiso was found at
both mountains, while M. asuro and M. furbo were found only at Doi Inthanon, and M. helveic was
found oniy in Doi Suthep-Pui. These four species are restricted to northern Thailand {Malicky and
Chantaramongkol, 1999).

Examined specimens- 1L-8Y “Spi" (11.Jan.03); 1L-SRP “Cra” (14.Nov.04); 1L-SRP “Cra”
{10.Aug.04); 1L-SRP "Cra" (14.Nov.02}; 2L-SRP “Spl” (14.Nov.02); 1L-SRP “Cra” (21.Sep.02); 5L-
SRP “Cra” (14.Nov.02), 3L-SRP *“Mad" (14.Mar.03); 1L-SRP "“Cra" (8.Dec.02) 1L-SRP “Spl”
(9.May.02); 1L-SRP “Gra" (8.Apr.03), 1L-SRP "Gra" (14.Mar.03); 2L-SRP “Mad” (8.Dec.02), 3L-MK
"‘Mar" (12.Jan.03); 1L-MK “Mar” (15.Feb.03); 1L-MK “Mad” (8.June.02); 8L-HSL “Mad” (9.June.03);
4L-HSL “Cra" (7.Dec.02); 1L-HSL "Spl” (14.Nov.02)

FAMILY Goeridae Ulmer 1903

GENUS Goera Stephens 1329

Diagnosis- Larvae can be recognized by characters of the head and thoracic plates. The
medial part of the frontoclypeus apotome forms a ridge that extends laterally between the eyes.
Each side of the pronotum bears an anterolateral process. The the mesonotum is mostly sclerotized
and subdivided into three pairs of separated sclerites at Sa1, Sa2 and Sa3. The mesoepisternum is
anteriorly extended as a prominent process. Mesonotum and mesoepisternum form as a transverse
ridge. The metanotum is mostly membranous and covered by three pairs of small sclerotized plates
at Sal, Sa2 and Sa3. Cases are constructed by rock fragments, arranged as a simple central tube

with a row of large pebble along each side; the size of the pebbl=s may vary.
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Discussion- larvae were found in habitats with accumulations of gravel, sand and rock
fragments. They can live in a wide range of habitats from depositional areas (leaf pack and stream
banks) to erosional areas (riffles or turbulent current). Only one morphospecies of Goera larva was
collected, whereas 10 species of adults were found. Goera are known to occur from 400-1,700 m
asl. in the Mae Kiang Basin. A synopsis of Thai caddisfly reported 16 species of Goera (Malicky
and Chantaramongkol, 1993).

Examined specimens-1mp-HSL “Gra” (3.Apr.03); IL-MTT “Gra" (14.Feb.03); 1L-MTT "Gra"
{14.Feb.03), 1L-MK “Gra" (13.Nov.02); 3L-MK "Gra" {21.Sep.02); 1L-MK “Gra" (2.Apr.03); 15L-MK
“Gra” (2.Apr.03); 8L-MK “Gra” (15.Feb.03); 1L-HSL “Gra” (16.Feb.03); 1L-HSL “Mar" (9.May.02); 4L-
HSL “Gra” (3.Apr.03), 1L-MP "Gra" (4.Apr.03); 2L-MP “Gra” (22.Sep.02), 2L-MP “Gra” (14.Jan.03);
SL-MP “Gra" (17.Feb.03), 1L-MP “Gra” (15.Mar.03); 1L-MP “Cra” {14.Nov.02), 1L-MP *“Lp"
(14.Nov.02)

Adults of another goerid, Larcasia lannaensis Malicky and Chantaramongkol 1996, were
also recorded in this study. The genus contains only a single species, the larva of which is known
from Japan (Nashimoto et af., 1999), but unknown from Thailand. Based on the Japanese larva,
Larcasia differs from Goera by the clenulate ridge on the excavated head, the unmodified pronotum

and the lack of extended mesepisterna. Japanese Larcasia exhibited univoltine life cycle.

FAMILY Lepidostomatidae Ulmer 1803

Diagnosis- Larvae are recoghized by the antennal position, situated close to the eye, the
presence of a prosternal hom, and the absence of dorsal median hump on abdominal segment 1. In
addition, the prothorax and mesothorax are covered by notal sclerites,, while the metathorax is only
partly covered by small notal sclerites. The abdomen bears single or double gills.

In most species of Lepidostomatidae, the cases of late-instar larvae are four-sided and
constructed of quadrate pieces of bark or leaves, whereas the cases of early instars are usually
cylindrical and constructed of sand grains. Mixed cases, with combinations of cylindrical sand grain
and four-sided bark or leaf cases, also may occur.

Discussion- Dudgeon (1999a} discussed the taxonomic instability and questionable status
of certain genera, including the disagreement among workers as to validity of certain genera and the
exclusion of some Indian lepidostomatids. This instability confounds the study of larvae. Moreover
lepidostomatids have unusual variable case construction, which is difficult to recognize.
Lepidostomatids known from Doi Inthanon and Doi Suthep-Pui include eight genera, Adinarthrella
Mosely 1941, Anacruncecia Mosely 1949, Paraphiegopteryx Ulmer 1907, Zephyropsyche Weaver
1993, Adinarthrum Mosely 1949, Crunoeciella Uimer 1805, Dinarthrum Mclachian 1871, Goerodes
Ulmer 1907 and Lepidostoma Rambur 1842 {Malicky and Chantaramongkol, 1993a; Thapanya et al.,
2004). The first four gansra have been recorded from high aititude areas (1,600-2,300 m asl.),

whereas th 3 other four genera were recordad primarily from lower than 1,700 m asl. One species
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from the latter group, A. mouimina Mosely 1941, is common at all slevations. Most larval
lepidostomatids inhabit depositional areas, especially leaf packs, which are the source of both food
and case materials. Ecological studies of Thai species are scarce. Data from other areas suggest
that most species are shredders and exhibit univoitine, bivoltine or trivoltinism #ife history (Dudgeon,
1928a; Ito, 1987).

Examined specimens- 17.-8Y “Lp" (14.Feb.03); 1L-SY “Mar” (14.Feb.03); 1L-SY “Mar”
(24.Sep.02); 4L-SY “Mar” (24.Sep.02); 9L-SY “Lp" (6.June.02); 1L-SY “Lp” (16.Nov.02}; BL-SY “Mar”
(12.Mar.03); 4L-8Y “Gra" (12.Mar.03); 1L-SY "Gra” (11.Jan.03); 2L-SY “"Gra” (5.Apr.03); 3L-SY “Gra"
(10.Dec.02); 19L-MTT “Gra" (6.June.02); 2L-MTT “Mar” (6.June.02); 7L-MTT “Lp" (8.July.02); 1L-
MTT "Mar” (B.July.02); 3L-MTT “Lp” (9.Aug.02); 3L-MTT “Lp” (24.Sep.02); 1L-MTT “Lp" (16.Nov.02);
2L-MTT “Gra” (16.Nov.02); 4L-MTT “Mar” (16.Nov.02) 3L-MTT “Mar™ (10.Dec.02); 4L-MTT "Gra"
(10.Dec.02); SL-MTT “Lp” (11.4an.03); 1L-MTT "Mar” (11.Jan.03); 13L-MTT “Gra" (14.Feb.03); 3L-
MTT “Mar” {14.Feb.03); 6L-MTT "Lp” (14.Feb.03); 15L-MTT "Lp” (12.Mar.03); 5L-MTT 'Gra"
(12.Mar.03); 2L-MTT “Gra" {(11.Jan.03); 7L-MTT “Mar” (12.Mar.03); 10L-MTT “Gra™ (23.Apr.03); 2L-
SRP “Gra" (14.Mar.03); 5L-SRP “Lp" (14.Mar.03); 5L-SRP “Gra" (14.Nov.02); 1L-SRP “Gra"
(4.Apr.03); 1L-SRP “Lp” (14.Nov.02); tL-SRP “Mar” (8.June.02); 1L-SRP "Gra" (3.Apr.03); 1L-SRP
“Gra” (5.0ct.02); 4L-SRP "Gra” (16.Feb.03); 6L-SRP “Gra” (13.Jan.03});

FAMILY Uenoidae lwata 1927

GENUS Uenoa iwata 1927

Diagnosis- (see picture in Wiggins et al., 1885) Uenca is typical of the family in general
structure, with the following suite of characters: U-shaped notch on the anterior margin of the
mesonhotum; smali ovoid sclerites on metanotal Sa2 and elongate sclerites on Sa3; gill-like filaments
along the mid-lateral line of abdominal segment VIIl. Larvae of this genus showed two different
case types. Larval cases are slender and constructed of silk alone or of fine sand sealed with siik.

Discussion- Larvae are confined to turbulent water, such as in waterfalls and riffles. They
often occur in aggregations on the undersides of rocks. Larvae are scrapers, which feed on
diatoms, other algae and fine particulate organic matter. (Wiggins ef af, 1985). Two morphospecies
of larvae were collected from SRP, but no adults were collected at any site. Two specles, U. fobata
Hwang 1957 and U. hiberna Kimmins 13964, have been recorded from northern Thailand, with both
known from the Mae Kiang basin (Malicky and Chantaramongkeol, 1893a; Malicky and
Chantaramongkol, 1999). The larva, pupa and adult U. hiberna were re-described by Wiggins et al.
(1985). Adult U\ lobata was originally described from China and recorded herein for the high
elevation sites (2,000-2,300 m), while U. hiberna was recorded for 1,200-1,300 m asl. sites. (Malicky
and Chantaramongkol, 1893a).

Examined specimens- 1L-SY “Spl" (8.Aug.02); 5L-SRP “Gra" (10.0c¢t.02); 31L-

SRP "Cra, Spl! & Gra" (14.Nov.02); 19L-SRP “Cra, Mad & Spl" (8.Dec.02); 17-SRP “Cra, Mad & Gra"
(13.Jan.03); 1-SRP “Mad" (16.Feb.02)
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FAMILY Helicopsychidae UWmer 1206

GENUS Helicopsyche von Siebold 1856

Diagnosis- Larvae are distinctively different from other caddisflies by the coiled body shape
and snail-like case, and the comblike anal claws. Additional diagnostic characters include: fore
trochantin unusually long, hind legs thinner and longer than other two pairs of legs, and abdominal
segment VIl with lateral forked lamellae. The larva makes a clockwise helical case, resembling a
snail shell, which lead earlier workers to misidentify the larvae as snails (Wiggins, 1996; Dudgeon,
1999a). The case is made of sand grains and rock fragments.

Discussion- Larvae were found in moderate current, usually attached to rock surfaces.
Helicopsyche is known to be a grazer or scraper that feeds on periphyton (Dudgeon, 1988a). Two
morphospacies of larva ware collected from SRP and MTT, while adults of 2 species, H. rodschana
Malicky and Chantaramongkol 1992 and Cochliophylax admata Malicky and Chantaramongkel 1892,
weare collected from SY, MTT and HSL. Six species were recorded previously from Doi Inthanon
and Doi Suthep-Pui (Malicky and Chantaramongkol, 1893a). Helicopsyche rodschana was recorded
from the Mae Klang basin at elevations lower than 600 m asl.,, and C. admata was reported from the
Mae Klang basin at elevations of 2,000-2,300 m asl. Nine species of Helicopsyche are known from
Thailand, most found in the north. (Chantaramongkal and Malicky, 1997).

Examined specimens- 1mp-8Y “Gra" (11.Jan.03); 1L-8Y “Gra” (10.Dec.02); 1L-SY “Gra"
{11.Jan.03); 24L-SY “Gra” (11.Jan.03}; 1L-SY “Gra” (14.Feh.03); 1L-MK “Gra" (12.Jan.03)

Adult specimens of Cochliopsyche were found at Sai Yol Waterfall and in the Mae Klang

basin, so larva would be expected in the area, but remain unknown.

FAMILY Phryganeidae Leach 1815

GENUS Eubasflissa Martynov 1830

Diagnosis- One specimen, an immature larva, was collected from this study. Al the
diagnosis characters were not clear distinctive and unreliable. Since this, additional specimens from
Phu Hin Rong Kla Nationat Park, Loei province were loaned for examination.

Eubasilissa is distinguishable from several characters. The head dorsally has a light brown,
Y-shaped stripe along the genase, extending from the posterior end of cranium to the anterior margin
of the head. The Sa3 sclerites on the meso- and metanotum are ovoid and have a cluster of long
bristles. The fore femur is broad, flat, and somewhat raptorial. The middle femur is broader than
the hind femur, but less broad than the fore femur, The lower surface of trochanter and femur have
a row of fine setae. Abdominal segments [I-VIIl have a setof siXx unusually long single gills on each
side.

Discussicn- A single species, E. maclachfani White 1862, has been recorded from northern
and northeastern Thailand (Malicky and Chantaramongkol, 1993a; Changtong and
Chantaramongkol, 2005). Larvas inhabit depositional areas, such as stream banks and leaf packs.

Larvae construct cylindrical cases made from many pieces of plant fragments, fastened together by
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pattern. Adults and sinole larva of this species were collected from Siriphum waterfall, the coldest
site included in this study (i.e. annual water temperature range from 14-20 °C). Changtong and
Chantaramongkol {2005) reported that the presence of E. macfachlani at Phu Hin Rongkla seems to
correspond with slightly acidic streams. However, the biology and ecology of E. maclachlani remain
poorly known.

Examined specimens- 1L-SRP “Mar” {13.Jan.03); 7L-Man Daeng Noi Stream, Phu Hin
Rong Kla Naticnal Park, 1,600 m, 16°57'N, 101°03'E, 17.Jan.03., collected by N. Changtong.
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13189 (Trophic Reilation Results and Discussions)

- ' P 2
1. HUAYDY H'lﬂﬁﬂilﬂﬂﬂﬂﬂﬂﬂ ﬁ1ﬂaﬂuua=uty§ﬂ ﬂg B

{Investigated species and specias list}
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mwi 28 mwinsamhelessneunesianiuldndeseansaiuuultias (scale bar = 10 pm)
1-4) Achnanthes inflata (Kutzing) Grunow, 5-8) Achnanthes sp., 7) Achnanthes crenulata

Grunow, 8) Achnanthes sp.
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w20 mwinoamsiglaeznsunsriameldndesganysminuuluas (scale bar = 10 pm)
1-3) Synedra ulna Kitzing, 4-10) Navicula sp., 11-12) Cymbella sp., 13-15) Cymbella

turgidula Grunow, 16) Encyonema sp.
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w30 mwn’wnmm’wu’lﬂazmauma'ﬁﬁmmulﬁna"aaagamm{uwlﬂtm (scale bar =10 pm)
1-3) Gomphonema sp., 4-6) Gomphonema clevei Fricke, 7-8) Gomphonema parvufum (KU
tzing} Kiitzing, 8-10) Gomphonema sp. 11-12) Surrrefla roba Leclercq, 13) Cocconeis

placentula Ehrenberg, 14) Eunotia sp.
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i 31 mwdewiolaezasuuiesiian plindesansymiuunlduas (scale bar =10 pm)
1) Pinnularia viridis (Nitzsch) Ehrenberg, 2-3) Epithemia turgida (Ehrenberg) Kitzing,
4-5) Epithemia sp., 6) Epithemia sorex Kiitzing
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2. Chesson's 1 and Iviev's E' values

Apistomyia sp.

MnaIiwINaGrinsIianinaMITIIANNITYIEY Chesson's ¢ (W13 20} Wuiluge
Lﬁuﬁaaﬂ'\aﬁmn?ﬁqﬁ mwhulaezaausila S. una uas A. crenufata fandxiiasntn 0.1 'lwum:ﬁqﬂ
Rusathsinantnidosfimwitnlaszneusiia A crenulata, A. minutissima usz Achnanthes sp. &
i1 Chesson’s & §317n ﬁ’mﬁlﬂlﬁuﬁ‘]ﬂﬂﬁﬁ’mﬂllm'Mﬁ‘ﬁ WUINAWIE S. uina URS A. crenulata i
f1 Chesson's o &9 guamiglnoznenrindug Anmonulumaduomirusuusaisiaeni
WORNTIUMANADINTARE LT uL 9

'luqmﬁuﬁ"mthmf‘mn%‘iqﬁ wuiemiplunatue 2ad fe Fragilariacaea, Naviculacaea,
Epithemiaceae uft Cymbellaceae danarilun1siRenfiugnns viev's E' index &3 (M3 20} aulu
qﬂtﬁuﬁmmaﬁ'wn'lmﬁ'au wuha i leoznousiia Nitzchia sp.1, Cymbella sp. Uaz S. roba e
IViev's E' index &9 u.a:hqﬂLﬁm'f‘aati'mfmnum-mms wuimwiholreznaunaiusialursd

) At e
Naviculacaea nilen Iviev's E' index q4

Horaia namtoki

Horaia namtoki wu'ldTapy llwirenlnsdanuazimnumanms luqmﬁuﬁ‘mﬂ'mf'mn
\n1don amiwlaaznoy A crenulata uaz A. inflata (HusRafiidn Chesson’s g9 unzlugaiiue
athainenuMITN TS WUTERIE S, uina LA A, crenulata \Juriedifien Chesson's o 89 uazil
amiulaaznaunanusiiefiiien Chesson's @ hugud (1519 21)

WaRosadn Iviev's E' wuhduwi Ikufuansianuiusftdanuass Apistomyia sp. Tag
ﬁmﬁhunmwﬁﬂlmaﬁ Naviculaceae \Bu Gomphonema parvulum var.exilissimum, Gomphonema
sp, Navicula sp. 2 Wz Cymbella tumida fifruas Ivlev's E' index #3 1uqﬂl.ﬁuﬁ"zaf_huf‘mnum‘n‘lms
wuhlamwionausiialund Naviculacaea 1w A minutissima, Achnanthes sp., C. placentula var

lineata, Gomphonema sp. 2 Wiks Gomphonema sp. 4 i1 Ivlev's E’ index g4

Horala montana
. I A L . & o L3 J -~ A‘.-
Horaia montana Lﬁuunamwﬂﬂmm:luqwuwuuﬂamﬂwﬂanaunuuw FInuRITAABIAN 1Y
A - L ) :’ 4 k-l . » 1 1
qmgugo‘nqﬂluqﬂmumauumuunma FINMITATUIMAT Chesson's 0 WUawie A. crenulata
_ ) A 1] A
LuRx Gomphonema sp. 3 Wwrianilen o FINFNA (M5 22)
NAMNITEIWINGILGTR Iviev's E' index Wuhamiuwanurialuidd Naviculaceae 13u A.

inflata, Achnanthes sp., Gomphonema sp. Wa: Gomphonema sp. 1 ﬁﬂ'"lglm

Blepharicera sp.
NANTIATUIMAILGEG Chesson's @ index WU awTiuTiia S. uina uaz A. crenulata ien
A . L I
a9 luymefimmsulaomnan A minutissima. G. parvutum var exilissimum, Gomphonema sp. 1 Uaz

P . - .. .
Gomphonema sp. 2 AFIITMIENTR Iviev's £ index U@ (AN319 23)
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' o
#1574 20 Chesson's & UAs Iviev's E' values wassmmiiniaaznaufifiulan Apistomyfa spp. 2INYA
igRstaimnasnl wanlvsioouaziiienyum s (1/n of SRP = 0.042; 1/n of SY =
0.078; 1/n of MTT = 0.056)

Species SRP 8Y MTT
a E' o E a E
Meloseira varans Agardh - - - - 0.0003 -02448
Fragilaria crotonensis Kitton 0 1 - - -
Synedra vina (Nitzsch) Ehrenberg 0676 02275 0 -1 07375  -0.3464
Synedra tina var. aequalis (Kutzing)
Hustedt 0 ! ] ) i
Achnanthes crenulata Grunow 02594 09011 0.4402 -0.584 01753 06413
Achnanthss inflata (Kutzing) Grunow 0.0607 0.358 0.0284 0.982 0.0001 -0.245
Achnanthes minutissima Kutzing 0 -1 0.1429  -0.7442 -
Achnanthes sp. 0 -1 0.3532 0.0242 0 1
Cacconeis placentula var. lineata
(Ehrenberg) Van Heurk 0 . ’ ) 0 !
Planothidium rostratum (Ostrup) ) i ] ) 0 p
Round&Bukhtiyarova
Geissleria decussis (Ostrup) Lange- ) ) o y ] )
Bertalot&Metzeltin
Gomphonema parvulum var.exilissirmum
0.0034 -0.0769 - - 0.00t4 -06185
Grunow
Gomphonema sp. g 1 0.0333  0.3700 - -
Gomphonema sp. 1 0 1 - - 0.0372 0.111
Gomphanema sp. 2 0 1 - - 0 1
Gomphonema sp. 3 0 -1 - - o 1
Gomphonema sp. 4 0 -1 - - - -
Gomphonema sp. 5 0 -1 - - - -
Luticala sp. - - - - 0 -1
Navicula symmetrica Patnick - - - - - -
Navicula sp - - - - - -
Navicula sp. 1 8] 1 0 -1 00472 05945
Navicula sp. 2 0 1 1 0 -1
Nawicula sp. 3 o -1 - - -
Nitzchia sp.1 - - 0 -1 0 -1
Epithermia sarex Kulzing var sarex 0 1 - - - -
Epithenna sp. 0 1 - - - -
Cymbella tumida {Brebisson} Van Heurck 0.0006 -0.75 0.0004 -0.6831 0 -1
Cymbelia turgidula Grunow 0 -1 00016 06578 00011 -0.6293
Cymbefla java 0 1 - - -
Cymibefia nsp. 0 -1 4] 1 - -
Encyoriema sp. - - 0 -1 - -

Sunrella roba Leclercq - - 0 t 0 -4
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il Aﬂ .3
#1374 21 Chesson's @ Uas ev's E’ values vasamsulaosnannfulen Horaia namtoki ALy
a1athaiiannTdopuazum sy (1/n of SY = 0.0625; 1/n of MTT = 0.050)

Species SY MTT

a E o e
Meloseira varians Agardh - - 0 -1
Synedra uina (Nitzsch) Ehrenberg 0.008 -0.8198 0.5448 -0.6010
Achnanthes crenufata Grunow 0.7592 0.275 0.4463 0.7803
Achnanthes inflata {Kutzing) Grunow 0.7582 -0.6721 0.0013 06077
Achnanthes minutissima Kutzing 0.1527 -0.6711 0 1
Achnanthes sp. 0] -1 0 1
Cocconeis placentula var. lineata (Ehrenberg) Van Heurk - - 0 1
Planothidium rosfratum (Ostrup) Round&Bukhtiyarova - - 0 -1
Gomphonema groile Ehrenberg 0 -1 -
Gomphonema parvulum var.exiissimum Grunow 0 1 0 -1
Gamphonema sp. 0 1 - -
Gomphonema sp. 1 - - 0.0076 -0.7953
Gomphonema sp. 2 - - 0 1
Gomphonema sp. 3 - - 0 0
Gomphionema sp. 4 (Mar 03-21) - - o 1
Luticola sp. - - 0 -1
Navicula symmeirica Patrick - - - -
Navicula sp. - - 0] 1
Navicula sp. 1 0 -1 0 -1
Navicula sp. 2 0 1 D -1
Nitzchia sp.1 00117 -0.0698 0 -1
Cymbella turnida {(Brebisson) Van Heurck a 1 o -1
Cymbella turgidufa Grunow 0.0312 0.4131 0 -1
Cymbella sp. 0.0051 0.4634 - -
Encyonema sp 0.0294 0.6533 - -

Suriralia roba Leclercy 0.0028 0.3793 [t} -1
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, da
1719 22 Chesson's @ WAz Ivlev's E’ values mnomuﬁu'lﬂa:naunnuTau Horaia montana 1NN
uaainainuinats (1/n = 0.040)

Species 4 E'
Meloseira varians Agardh 1.164E-05 -0.2583
Synedra uina (Nitzsch) Ehrenberg 0.0836 02777
Synedra uina var. aequalis (Kutzing) Hustedt 0 -1
Achnanthes crenulata Grunow 0.7317 -0.3552
Achnanthes inflata (Kutzing) Grunow 0 1
Achnanthes minutissima Kutzing 0.0649 -0.2542
Achnanthes sp. 0 1
Cacconeis placentula var. lineata (Ehrenberg) Van Heurk 0.0373 01741
Geissleria decussis (@strup) Lange-Bertalot&Metzeltin 0 -1
Gomphonema parvulum var.exilissimum Grunow 0.0002 0.9355
Gomphonema sp. 0 1
Gomphonema sp. 1 0.0836 1
Gomphonema sp. 2 0 0.4776
Gomphonema sp. 3 0.7317 -1
Gomphonema sp. 4 4] -1
Navicula sp. 1 0 1
Navicula sp. 2 0.0758 -0.5021
Navicula sp. 3 a -1
Navicula sp 4 0 -1
Navicula sp.5 0 -1
Pinnularia sp. 1 0 -1
Nitzchia sp.1 ¢ 1
Hantzschia amphioxys {(Ehrenberg) Grunow 0 -1
Cymbelia turgidula Grunow 0 -1
Encyonema sp. 0 -1




122

. . da .
#1714 23 Chesson's g Laz Iviev'svalus's E' values vasmwinolaaznaniniulas Blepharicera sp.

INAAALMDEWRNNUTITITT (1/n =0.050)

Taxa (v} E’
Meloseira varians Agardh 3.81169€-05 -0.8541
Synedra ulna {Nitzsch) Ehrenberg 0.6544 -0.4075
Achnanthes crenulata Grunow 0.1494 0.5847
Achnanthes inflata (Kutzing} Grunow 0.0009 0.6077
Achnanthes minutissima Kutzing 0 1
Achnanthes sp. 0.0003 0.9471
Cosconerss placentula var. fineata (Ehrenberg) Van Heurk o -1
Planothidium rostratum (Ostrup) Round&Bukhtiyarova a -1
Gomphonema parvuium var.exidissimum Grunow 0 1
Gomphonema sp. 1 0 1
Gomphonema sp. 2 0 1
Gomphonema sp. 3 0.0003 05833
Gormphonerma sp. 4 0.1936 0.0097
Luticola sp. 0 -1
Navicula symmetrica Patrick 0 -1
Navicula sp. - -
Navicula sp. 1 0.0009 0.8122
Navicula sp. 2 0.0001 -0.9529
Nitzchia sp.1 0 -1

Cymbetlla tumida (Brebisson} Van Heurck - -
Cymbelia turgidula Grunaw - -

Surirefla roba Leclercy - .

'3
3. o sntuantsAnBA
IINMIANITURAL 9 94 (Dudgeon, 1992; Lamberti and Feminella, 1996; Hillebrand et
' P - , a [V~ a a A
al, 2004) lduaash anuznpusazaMuwaIngiaussdn linsranaunasRudn ARSI sou
e . M = - . A s [ ‘e =
TpafURIALTBIRWIY waasimate ] sie Duawiondamziluowisuaslfs: lomilieniu
° 9. e a - - Vo ‘ " . oA = . -
i lsiduwdsnulesasawlonsinllfidunesu Teozesuluvemiiondundumanuas
' A LA ¥ - ¥ P . A '
AwitpfidainzagWurdosiuanduainisvasnuasiinaorialavawizadteisuuaslungy

Blephariceridae (Alverson et al., 2001; Alverson and Courtney, 2002}
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o Y ol R . . - £ .
NRNTIATUIGSILNsH Chesson’s @ index L% indlnaznaunaiurialunidd Narviculacaea
dd 1 1] :‘ L 1 J . -
niinnuduluimriaesdunuwriuazassginw-du smheolundiddamumansiouszanugn
1 a . F: by o w N -
gugasluhundosnwrissiuazlunma@uemirrasmssuuuny lavlimmiwaiie A crenulata, A
inflata, A. minutissima, Gomphonema spp. W&t Navicula spp Wusaeu 9nHanmsAnwnT4
. A . d .
Alverson and Courtney {2002) TIETWI MmghmmhtzwAEnWSammisnansasiosunIgn
- A [l J - 1 : -~ o [} [} T [ r L)
fnlapdnd iu wainhbaimsAnagiuduiatonfiuatinuiu (adnate) dandmdoudrauntumaiiu
. , - o e Ao . ad - - .
BMITLBIAR blepharicerid anatlissinmifiuiaslwasdilithnifimsnininfidsiivszivinwgs
a s P Y N 4 » . , X - . & . “ .
lumspafiuwanamiofiimzAoogiviuetamuwinvimatis  Galuniwu  mandibles  veasiadou
. . w & Ada - - -~ .
RS blepharicerid JuwialngimanmnyaldiuAuniavestsuuuaziounzierBusmemisesnan
&, A R A P ' '
INTURM G U periphyton Fevawdeamiwmiunan grazer-resistant adnate forms @aeslaiwuin
. A - “ a\l .ol -~ “w o d al - - - w . , & Y
mmuwinbonivlasdn Tlidnszandunassiingu g Alimryeiuludneusdorriy Belunimu de
auflegu ingestion-digestion UBJ Peterson et al. (1998) Wialoaufiwgu nutrlent level and self-
. -~ o v o m
defense ¥a9 Roll et af. (2005) sunsavulflumsebinsludasitle dofufisemuns Peterson et
El . . 4 o e . () 1
al. (1998) (389 ingestion-digestion fia & wilnezmeusiehtutllddeutreoneziuunds
d f 1 [ 1 P 4 1 a a v 1]“ v, « a I v
amtagunmndenldiie  Inunehrwirlesmeusfianminsodwd s e iunahiufias
£ A . Wy o A v o . aAa ' - v o~ a ™
Wuamasidenlddeudraon  Ismduundiemisiligudmuemisin  dofulingmiiiana
[V - oo Pl o ' . |
asuadanuiudaduilvgueas Roll et ar. (2005) Alduusihienlih swhovnadnduemieiil
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A1aaLwat (Alkalinity)

ﬁm&lmlaod‘nm’mmﬂuﬁ’tﬂuqﬂLﬁuﬁ"mti'mgngﬂags:who 8.74-23.32 mg/l (MT4
24) FhmmL{Iuehalqus"nuﬁfhgenhqﬁuq fhm'mLﬂuehaﬁfgwLﬁuﬁ‘mmauﬂnmaﬁmﬁemn T
awizlungiow lumm:ﬁﬁuUvmumﬁaaﬁmﬂ‘nmi‘]ushae‘ﬁﬁqﬂ'lunnqg gmﬁuﬁ"xaﬂ‘taﬁ‘mnﬁ?qﬁ
'lmu”auLLa:ummwmsﬁ’ﬁmaaﬂ"\mﬁuﬂ'nutﬂumolnﬁtﬁﬂaﬁumﬂunau T TN @i'\luﬁ’smg\%’au Ton
f:mn‘:?%:;ﬁﬁﬂ'wﬁﬂ'au’fhaganinf’mnimﬁauu.a:xfwnmv.-n'\mi (MW 42)

drnnuudrsmoluaafiudstnalanuuandiiu (Foe = 10.289, p<0.05) WY
UBINTATIUITUA I LSD test ﬁu%ﬂ'\gﬂtﬁuﬁ'wﬂ'\euﬂnme winnTummResuazudiluilanuuanate
ﬁ'm.l.a:Lmnvmmnqmﬁuﬁ‘mﬂn'a‘w] atlinuiay 'lwm:ﬁsfmn“ﬁgﬁ Insdosuazummis il

anuusndfiumolunguadadininmy
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a4 Pt [) .

ataiiwnia-and (pH)

. el R & a . oA, oo Ay |

dwafnyas pH vinafivdatiaynaedifdauinaisie Tanden pH agsznin
N - T L T T - < :
7.53-7.91 (@ 24) lwamifiudradaien®ad dwninsdeoussimnummssldn pH Al
T w6 . 5 = [ . 13 & me A -";‘, . - S Aa
ldusauwiaflussnnniigelfudetsdug  dandsnnowiondugaifiudiaienlarni
P N T : T o m s R (R |~ il o S
drokaonzalutadaiiasiun lunsemafviaivuinawidugenl pH drdgelungiaw (wi

' A . & e - a b - Al . S s ar o [

43) duadvpdsretfiviaiaifauimualuudazqalaalndinuaiu Tamiashkanmuameis

; . L o i = ] . - ' & f [ e o )
ANOVA test 1¥watszingarfiudratnams 6 geldfiaruunndraiuadndtusaty

AlSunmaonfawiazatelwi (Dissolved Oxygen, DO) uwaryUSaioe

aandiuilslunisdensansansaunds {Biochemical Oxygen Demand, BOD)

fuadenwutuyad DO and BOD 'L-‘urgwLﬁuw'f*mfjfmqn‘@ﬂﬁm’a-gs:wm 8.20-
8.63 mg/t Uz 1.07-2.16 mg/ MNAY (310 24) luneuun siaiuwas DO Ayerfuiathafiou
nngmﬁmﬁanim@éuﬂ @rinan Feildfauhiunonun (mwd 42y (Hovsdunidiy ANOVA
test wilireiaAyyas DO Im'wL'mﬁulugmﬁuﬁaarj"\g‘l,ﬁaunngﬂ

wamsinuel BOD dinruuenialugaifiudmethelidaew uddimmrmiuum
Nmf‘a’amnﬂ‘éﬂuuﬂmua‘ad'ﬁimmn@ma' Aladuuay BOD '1uqQ%mﬁﬁﬁﬁgaqugg’mﬁmfaﬂ lu
m,m:ﬁn”gdmm:ﬁ”auﬁd‘m&"u;ﬁauwﬁﬁ'u (MW 45) LaiInsdwmean ANGVA test ‘enasaiu

fi1 DO fo amnudiaiensman bidarmuandsduaolinuindny
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e
4 A

aanluide Tulasow (Ammonium Nitrogen, NH-N) usz twiasa Twlasiou

{Nitrate Nitrogen, NO_-N)

Anaduamududuyes NH-N usz NO-N Sfatszning 0.21-0.32 mgfl uaz 0.86-
1.01 ma/ PNARU (R1518 24) 61 NH4-N 'LﬂﬁuamLLWJM&Jﬁﬂ&uanﬁoﬂﬁﬁmﬁmﬁuﬁﬁqunwa ynLTe
lmj'w{f’i-ﬂ'w1’7":gamn‘nﬁwﬂnﬁlqui‘ammgmLﬁuﬁa'arjwal.mﬁm fo Woniunan 2546 AuaRpuDs NH,-
N (mwil 46) mulusdazgaiiumadw o nuuanaannaiwiuuday (Foe = 1.348, p>0.05)
ladniimdin ANOVA test

NQO;-N ;Jﬂ‘!")i]LLiJ‘a“]J‘S'J%M'lnS:1’\’5’Nﬁ"l§'ﬂ§ﬂﬁuﬁ‘1@§’1§‘¥ﬂ‘[ﬂUﬁﬁ‘]aQi:Hiﬂa 0.09-1.7
mg/| Tmmmwwzlquﬂmmqgs‘au (WA 47) falpnas NO,-N Tiaunsntisuanauuaneiony
@RS 4ATaIE UL ANOVA test udwuTaiudegudasse lhilanwuandaiu

12367 NO-N ad il doanany

sodlarban (Orthophosphate, PO:’)

Fnadn adaaﬂﬁﬂaﬁnﬂmlugwﬁuﬁmmm h'gmﬁms:mm 0.12-0.32 mg/l (AT
"4 n'wam‘Tﬁwaw.Nm'ﬁauﬁ‘m.:‘m"lﬂﬁmmnawi&:ﬁuﬁ%‘{annmm-n'rﬁ'mﬁu'lmw‘ia-:qgma ontdulu
Tiw.aﬁﬂﬂ'qamnn“iw-dn-ﬁ'lquiqg.naagmLﬁ-uﬁna‘ijwmimnimﬁ'aﬁ (mwh 48] Famamsniranwilld
kana 18 109A 309 UMY (10 08 Tﬂu'lm“‘ﬂa%ﬁim‘mﬁ‘uﬁmﬂw’akgﬁazqﬂiajﬂmmxmnmmm

aoslsWasuinailnal domiia (f . = 1.302, p>0 05)
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4 Y T, d e T .
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n’lwﬁ 49 Group average dendrogram for six study sites of Doi Inthanon and Doi Suthep-Pui based

on physicochemical properties
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TINAMWNAARIDTOILAY IAAUFIOLEW SY/MTT kaz SRPHSL diamuadpaienunislunguis
95% u.a:ﬂﬂ'nuﬂa"wUﬂﬁdﬁmminnéuﬁa 80% si’ma}ﬂl.ﬁuﬁ"aaf.hauﬂnawﬁmwaé"mﬂﬁaﬁuﬁuqﬂ
uaa1g SY/MTT ur: SRPHSL Ltaﬂolﬁtﬁuiwqmﬁuﬁwﬂﬁoﬁﬁuuwmﬂauﬁuﬂuuﬁ fia wnnds
Qi‘ma:ﬁwmwmﬁaaﬁuqmﬁuﬁdmjﬂwﬂwauaqmw-aiﬂ an2 9 Qnﬂmﬁ’!ﬁugﬂLﬁuﬁmﬂ'}ausjnﬂn
a - v f ™ a o a Ao - [
lumowds shanlnsdesuazummmregunpeignidinuuazinmnioin luunadpluasian
-] ¥ -l e ' - 4 ] A . - - " Il U
NIBIRRDIBYUUNIIGNFDITULATUANUAZAIETS FannuUANRUTTRINgUIRMAURIDHRmE
A‘ -~ At -~ - 1 r - - A ¥
worufatwldnnanmniiome thmiuasssatinoaannanliles Dudgeon (1999a) amw

- -t -k J 13
DINIF FANTOINBNITUUALUTILNNUBIAU ('ﬂﬁuans:ﬂumaamwmnW'm:ﬁ'ﬁWﬁnL (Maxwell and
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. - i 1 [ -l a
Ellict, 2001)) vadlnsdaunazuoemmslilaianuuandranuinn lwancivuaasBunundiinunny
A v [ & - (YR Y N . w 1 .
wanetalepdataiau ‘mmamnaﬁmu'l.m‘rm'luqntﬁumﬂmomuuuuazmumwaaﬂamgmw'lu
1 r A . -~ .3 - ] [ " - L . J 1
uandnanwilafoununasBunuwy gaifuiestivuhhuiianuuandsenafiudieindug ad
-] - £ 1 ' - - G ] A [} 1] o~ ﬂ‘: 'y a“
FALIU gﬂLnumamau.mhuLaJu‘-gﬂLnumau'ml.ﬁuagatﬁU‘maguannlnn"nU'mum-mmm:mﬂgwﬂnu
1w ~ e J Ld J‘ A LY r | o L 8 o -rd - -
wiitudwdanduluruiumaieriiniinues damu SssideldSinuuesfiunzneuuszus
L) L ‘4 & 1] A L3 L] 1 »
Awnguguiuion qsoLﬁu'l.ﬂﬁnnmmaumaamﬂﬂuqu suauludfinuszdrgeanuesiunimuas
T a & w v o d ar - A
Worwaianidge nnuansnsiaansoapidhanmiesoufiinoriveanmglionma fswisn
URSETOLING ﬂs:nauﬁ'us:ﬁum‘mgou.ﬂ:uaﬁwiaNanszﬂmn'amftnﬁaaﬁﬂsznawaoﬁﬁ

(hydrochemistry) :MNaaUBUNUUALAzABLENH-UY

¥ A s
2. t‘i&lﬁ%u&l BIWIFASAN z'«'uwusnuqmmww;

{Aquatic insects communities and their correlation to water quality )

ﬁagmﬁaﬂ?u’|m (Data from quantitative method)

namﬁm':1:1ﬁm1uv.muu'wumuummnqmﬁuﬁ"mmdz‘mn 49 ﬁuﬂﬁuqmmmf‘lﬁﬁm
mﬁmmnei’nﬁ'u'l.uqﬂLﬁuﬁmd'\aafjnﬂﬁ'ﬂﬁ'\ﬁm 8 fodt daw PCA sauaaslumwdl 50 unw 1 1
UNWUAAIMIANVANTEIATIT (MT19 25) LWURITUG Apistomyia sp. ‘Eaﬁmtmﬁaag‘iﬁ‘mmwmamnuﬁ
1 ®% Chimarra, undetermined Chironomidae, undstermined Lepidostomatidae, undetermined
Eimidae W&z undetermined Ceratopogoniidae ﬁw’ongé"m-ﬁﬁwmunu Il Tapftunu It uanasBanmin
AN H2BIAITT dnsi IWFuaza e -ﬁaﬁa'l,ﬁ'i'lL?Junajummmwmﬂuﬂ'ummﬂﬁzgﬂ?a
ﬂﬁ]i‘fﬂﬁﬂauanﬁaﬂ'nm'ﬁu'fj’wumﬂiz'\g {ion concentration) (M1519 25) Himalopsyche achara,
Rhyachophila sp. 1, Hydropsyche sp. 21, Simulfium spp. URz Paracymoriza spp. #&aéfa‘m‘nﬁa‘lmu
MA@ e WAL BLAza U ANYeIdms 1unus Goera sp. uas Paracymoriza spp. v'?wr‘_]lu

drunuslUlufenna@eanuiuds ions concentration
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"3 25 doyasgmaeaiidver PCA lunwfnmeaifivdisdalugnmuuienfnaubunusiuazasy

13 :‘ [ . e
qmwaju mnmaﬂaunmmm}m‘[awﬂn

Axes 1 2 3

Variance extracted

Eigenvalue 26.580 21.968 B.452
% of variance 46.632 38.540 14.828
Cum % of varance 46.632 85172 100.000

Coordinates (Scores) of sites

SRP -8.5693 -2.2195 -0.3326
HSL 0.5088 8.0534 0.5661
SY 4.20402 - 2,1848 -4.2002
MTT 3.7612 -3.6490 3.9667
AT" 0.732 -0.427 0.531
WT* 0.864 -0.464 0.154
swe 0.285 0.836 0.468
sD* 0.985 £.172 -0.020
Dis" -0.366 0.930 -0.020
Con® -0.333 -0.942 0.050
TDS* (.488 -0.808 -0.328
AlK” -5.187 -0.974 -0.333

* Pearson and Kendall Correlations with Ordination Axes N=4
Writing weighted average scores for §7 species into file for graphing.
ﬁagmﬁaqmmﬂ (Data of qualitative method)
n) tmad%jﬁﬁdnum (all aquatic insects)
Nams“iLﬂﬁ:ﬁﬁaa;‘laﬂ‘:nu%mnnmumaauummf‘mmgﬂLﬁu#T’aa&iwavgngaﬁuﬂﬁuﬂo%qmmw
8 Taspfrinunmereusiadolanls PCA dauandlunwi 51 9annw unuit | Aa unwitunuday
dwqmﬁgﬁmf1Lta:awn1ﬁ famsi Wi azieuiuie (91519 26) uuae  Ephemeroptera
{undstermined Ephemerelidae msp.10 uar 11) Heteroptera {Amemboa sp 1, Limnogonus sp.,
undetermined Leptophlebiidae msp. 4 WAz 7} Ut Trichoptera (Goera sp. 1, Glossosoma sp 2) ﬁ‘:mgi
TUFUHUIAUTNUDINNUA | FIULUAS Ephemeroptera {undetermined Beatidae msp. 10 and 13,
undetermined Heptageniidae msp. 3, 7 WAz 13), Heteroptera (Metrocoris sp. 8, Mesovelia sp.),
Trichoptera (Chimarra sp., Hydropsyche sp. 6 W&z 24, Diplectrona sp. 2) uRy Diptera (Horalia
piedmontiy ﬁv'aagmaﬁwme‘hﬂuﬁﬂmeﬁ'\wﬁU‘uaounuﬁ i fauunudl ‘Ifuﬁﬁ'lﬂ%uﬁmﬁ‘\ﬁ‘:ongﬂﬂ
futufuaudnvesaimsuazdinmesudsfiasaoluin (1919 26) LATUNAITHN Ephemeroptera
{undetermined Beatidae msp. 2 and 6, undetermined Ephemerellidae msp. 12), Heteroptera (Nychia
sappho, Hyrcanus sp.) kar Trichoptera (Hydropsyche sp. 10, 14 and 18, Anisocentropus sp. 2) G%
ag;mdv”mmﬁaﬁmtamﬁuﬁmmuﬁ I #adudmunussaBuimnin (MITW 26)  FIRUNAITUNA
Ephemeroptera (undetermined Heptageniidae msp. 5, 10 and 11, Prosopistoma sp. 1, Rhagovelia

sp. 2), Heteroptera (Aphelocheirus monthathanus, Microvelia sp., Hydrometra ripicola, Metrocoris sp.
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4) uar Trichoptera (Cheumatopsyche sp. 1 and 2, Hydropsyche sp. 2 and 4, Psychomyia sp. 1,
undetermined Xiphocentronidae msp. 1) ﬁam‘éé’mtﬁmﬁuﬁmmuﬁ Il AiiludunuyssFumueuds

- by v o
3 ulum LRZATIUNINIUBIRIBT

stratio @ HSL ™
horapied 0
brachy é
hyrdrope
arclop
polyrcent
chlgncud
pleid
pelto
hunachd ©#¥ o simulium
hotamon . G hydrop f © hydrop2l
o WA
empid H o diplee
Orhyaco g
i
c H
para ym é
hepla g
° fibel 5
&N |
baets \ F
© hydropt2 %
o micrae @
lepida
O chuo cgmu gw_mm
.‘{ neotelma W‘:m
id ‘E < [s] 4
o ehm ‘i hu?ma.mt
C ceratopl % - sv
leptoc % E
cerstop  5° ?;‘&ophj Oep % o oY P velid @
hytifgpl e % epeorus dryep
chom . 5
?Jgua é‘p“hd t‘a? bl
Lhet thebnd ticpari goeth o
naucor G psephe e & morop MTT
pech c‘,’yd’“‘“ " @ coleog @
® SRP A L tydeontl

P s . = au 1 a
MmN 50 Biplot w09 rheophilic insect IMNIALNUMIBLTI 4 94 vaoﬂauauwuuﬁaa:ﬂauqmw-a{u 1

LY § ¥ o
vectors °IJﬂdﬂﬁ]i\EJU\‘I'!Sﬂ‘mﬂ'lwuﬂﬂ‘l\W‘h“ﬂ‘lUﬂ'IWLI.R:Lﬂ11
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N5 26 iﬂgaa'gﬂmaaﬁﬁﬂma PCA '|.umsﬁnmgmﬁuﬁ’mr_i'm'luqm‘mtwia-mﬁﬂ pBuNUYiLazaaL

qmw-ﬂqu mniagauumﬁ‘:ﬁww

Axes 1 2 3 4 5

Variance extracted

Eigenvalue 60.054 53.148 46,938 37.655 33.205
% of variance 25997 23.008 20.320 16.301 14.374
Cum % of variance 25.997 49005 69,325 85.626 100.000

Coordinates (Scores) of sites

SRP -12.8902 5.6670 -7.8222 -1.5373 2.6998

MK 9.4823 6.5876 -5.6801 7.8877 -3.3926
HSL -5.4389 3.8585 12,7558 2.1708 -4.5942
MP 8.0795 3.4630 1.1606 -11.6708 1.1726
sY -1.3590 -13.3153 -3.6738 -1.2064 -6.5881
MTT 2.2263 -6.2609 3.2597 4.3561 10.7025
AT" 0.875 0.361 -0.265

wT* 0.925 -0.059 -0.222

sSwe 0.688 0.528 -0.121

sD* -0.019 -0.870 .302

Dis™ 0.422 0.737 -0.023

Con® 0.589 0.320 0.725

TDS" 0.316 -0.765 -0.553

Alk* 0.597 0.179 -0.768

*Pearson and Kendall Correlations with Ordination Axes, N= 6

Writing weighted average scores on 6 axes for 231 taxa into file for graphing.
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Cheumal
H:_cqovel
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Pro%lol
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Hydiopd
Hydmgl‘
g eu;lnd
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Ugenus
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Heptall
37 Hepta$
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MwH 51 Biplot YaILURIWIRKUATINYALNLMIBLY 6 I 'uamauauwuuﬁua:ﬂamimw-QU uaz

a & by a
vectors ’uaaﬂwummmmwu'm'wﬂ"'mn'\un'mun:mu

) nrsAnsuNaswanlaoniin: mslaufiaudaya 2 90 ssMiwdIDawLATAN
Leaie (Trichoptera study: the comparison between two data sets of larvae and

adults)
uamﬁmﬁ:ﬁiagﬂﬁqéauua:ﬁaLﬁu"fmnaauumuuauﬂﬂamfﬁuammwﬁﬂ 8 ey lauly
PCA ruaaslilunw 52-53 uszonmw 52 unuit | uanaBorSutmin senadussusainue:
ANUANTBIAFT (ANTN 27) 'lu'um:ﬁlﬂﬁuﬂq%qmmwmf’m'mﬁ'ﬂumumwuazmﬁméwﬁé’uﬁuﬁﬁu
LW IF DESAIWA 53 wazunud il vean il 52 SuWuEAUUSInuasudefiazaroituazamn g
pIAE5 uatRSUIMENRAUNUERLLIUA | weanmwit 53 uamiaierronfuuasmuswlaanine
Wadt wuiilusmuowdrenitesaden 39 wiie ﬂns:muay;ma@Tﬂmﬁmﬁuﬁmmuﬁmmwﬁ
Fuwustuliunonin fenaiuans samsia st qnm{}ﬁtfﬂu,a:mmmm:mwn%wméwms
(M7 28) UNANDLHIITU Hydropsyche askalaphos, Hydropsyche napaea, Hydropsyche cacus,

Glossosoma elviso, Goera redsat W8 Ganonema fascipenne \Wwan f1uunasnusutlaaniizie
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Himalopsyche achari, Trichomacronema paniae, Ecnomus areion, Hydropsyche bacchus, Chimarra
lannaensis, Hydropsyche clitumnus, Micrasema fortiso vi‘mg'iufnl.mﬁdmaﬁ‘lwﬁ"\wmtmuﬁ | !‘ﬁa
Fuusnssnuinanuilsomemonwuszindl 8 adufinaanuds (MwA 52) Fdowuunivuen
Unamiria Hydropsyche sp. 10, 12, 16, 17 and 18, Ugandatrichia maliwan, Ganonema sp. 2,
Marilia sp. 1, Anisocentropus sp. 1, Goera sp. 1, Glossosma sp. 2 v?mg'?l}ﬁnmﬁaﬁﬂmﬁ‘muu
(nwi 53) Feduwuiiuiuledunmampmwiaziadl 6 tasufindmuuds uwuntathakes 6 wite Ae

Himalopsyche acharaf, Trichomacronema pafinae, Hydropsyche sp. 21, Uenoa sp.1, Glossosoma sp.
1, Marilia sp. 2 ﬁu'aag"ﬂmuuﬁamaﬁwmwaau.nwﬁﬁuﬁ'ufmaﬁuﬁwuﬁuﬂﬁuﬂe%’qmﬂwfwﬁa 6
tasy

uufrfug’mmmuuamuauﬂaanﬁwé’mﬁui’u WURIBUR  Rhyacophila inaequalis, Kisaura
consagia, Anisocentropus pan, Chimarra spinifera vf\‘}bJglimoﬁ"m'ﬁﬁwﬂ\'lfi'llﬁmm'uaauioﬁa:a'wd‘!
wazAuAnYaims lupnimseuzssuuamuenlasmiterile (MW 52) fi8 Micrasema sp.,

T . [y v A e a -
2, Polycentropus sp. 1, Diplectrona sp. 2, Hydropsyche sp. 4 Uaz 22 magmomumﬂma&iwufnn

= w~ o H o o )
YTurnrasudnazaiuluilinazanudnueadss (mwh 53)
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NIWN 52 Biplot Lmaav\uauﬂaanmmmmumngmnumama 6 9 uaeﬂauaunuuﬁua:ﬂauq

TR § ¥ .
LYIW-UQFJ WAs vectors 'Llﬂw&ﬂ’\ﬁ]ﬂ'ﬂﬁ'ﬁﬂMWW“WY]’]G?I'\“H"IUII‘!‘WLLR:I.H?J
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7131 27 doyaasinisiifves PCA lum'sﬁnmqﬂLﬁuﬁ"zaLhﬂﬂu'l.'fuuawuauﬂaanﬁﬁuﬁui’ulu

q‘nmu.u,via'mﬁﬂauﬁuv\uuﬁuﬂ:ﬂauqmww

Axes 1 2 3 4 5

Variance extracted

Eigenvalue 61.859 48.173 44 611 32.290 30.067
% of variance 28.506 22.199 20.558 14.880 13.856
Cum % of variance 28.506 50.706 71.264 B86.144 100,000

Coordinates (Scores) of sites

SRP -6.4700 10.8437 -8.9215 -1.6223 -0.7085
MK 14.2909 1.6188 1.3142 69103 -1.9502
HSL -7.7448 3.1438 12.9282 -1.5371 0.4037
MP 6.4431 1.7614 0.3861 10.3358 5.3524
SY -4.3358 -10.2688 -4.0312 -4.2641 6.8918
MTT -2.1833 -7.0880 -1.6757 3.8881 -9.9893
AT" 883 -020 092
wWT* 880 -.440 033
SwWe 874 145 33
sp* -.395 -.864 099
Dis® 686 A47 455
Con* 863 144 -.480
TDS* 185 -.745 - 624
Alk* 830 033 -.654

* Pearson and Kendali Correlations with Ordination Axes, N= 6

Writing weighted average scores on 6 axes for 217 species, into file for graphing.
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w1719 28 dayaardmaaiidues PCA 'lunWtﬁnmﬁgmﬁuﬁaarj'm'[ﬂu'ln?v?'aéauuuamuauﬂaanﬁ'ﬂu

q-nmuu.via'mﬁﬂauauﬂuuﬁua:ﬂnugmw-w

Axes 1 2 3 4 5

Variance extractad

Eigenvalue 24.036 20182 18.360 13.214 11.237
% of variance 27.628 23.164 21.104 15.189 12.916
Cum % of variance 27.628 50.791 71.895 87.084 100.000

Coordinates {Scores) of sites

SRP -0.3008 -3.2962 9.0128 -0.6580 0.0258
MK -2.6568 7.1817 -0.0045 -2.8881 -4.1555
HSL -5.5393 -6.2603 4.0739 1.7525 -2.6867
MP -3.186¢ 4.1035 0.2958 4.7104 4.8083
8Y 8.5823 -0.0036 1.4733 3.0695 -1.89792
MTT 2.1005 -1.6951 3.1743 -5.8853 3.9862
AT" -.303 820 156

wr* 047 .863 396

sw -474 J25 A73

sDo- 658 -322 625

Dis* -.B67 512 021

Con* -.055 895 -.368

TDS” 881 426 062

Alk* 089 911 -353

* Pearson and Kendall Correlations with QOrdination Axes, N= 6

Writing weighted average scores on & axes for 217 species, into file for graphing

Fo1TEHAMIANEN-  INUWWAIW PCA  biplot maouumﬁnmjuﬂaﬂ%n wyasriia
Himalopsyche acharal, Simulium spp. Rhyacophila sp., Horaia montana Wat Lepidoptera mq_‘iluﬁﬁ
NIAL7 ﬁ'uﬁ'uﬁmmfﬂua:asiiemﬁuiwﬁuﬂﬂﬁuﬂa%msﬂmflaulhzq'l,viﬂ'\ (ions contamination)
AEAANSINULONATANDINATLATL (Wiggins, 1996; Zamora-Muiioz and Alba-Tercedor, 1992; Hyne,
1972; Frutiger, 2002; Reidelbach and Kiel, 1990) 'ﬁuam'lﬁl,ﬁu‘htmaamm'ﬁmmmmﬁuagm
U3nafinwadasomsdiusmsasieatvaslunsiamiziuiuin auuaalungduyes
Leptoceridae, Goera sp. Waz Moropsyche sp. afq.jmaﬁ'u'ﬁwﬁuﬂ?mmﬂiwuazmwﬁnﬁaammﬂm:
ﬂ'auﬂwmumuﬁamsﬂmﬁawaemsﬁmmmlﬁﬂs:ﬂﬂﬁ‘\ ﬁ"m’ammawuauﬂaandwlunsiuﬁ
munsnedeutngdsanld (portable tube case) LAsunanueEmANIAWABWELTIRNBEAM IR
DIM1T (Wiggins, 1996) tﬁaammmmaawam’ftm:aguuﬁuﬁ‘mL'nmmu!»] ﬁaéaumnﬂrﬁagnﬁnm
Tlunszumirlding %mﬁu'lémnLuJaamshdagluﬁﬂmeﬁmaﬁwﬁmﬁmm‘f’mu biplot  UNA3
Apistomyia spp. e%aag‘lu|.Lnm}mﬂ':nun’iﬁamaaéwmnm:mmmwu"l,dlﬁaumgmﬁuﬁ'xama INM3
?mmwui"nf'mn'lmﬁﬂﬂuﬂ:f:"mnummwmsﬁmm’gnqwaauumﬂaﬂangatﬂmﬁuuﬁu&wn?ﬁqﬁ

WRHIBNIIWWABY  WWRY  Chimarra,  Chironomidae, Lepidostomatidas, Elmidae  uf:
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Ceratopogoniidae  AisagmianwinuiuaManieuesdms  (wansfiasSanoninann)  lunduuesisd
. i 4 = . A W w . d . L.
Lepidostomatidae BaiilunguiditnnlimorwenlFsevedualuiinlnaliuss (wiggins, 1996)
:‘ A LN v = et s 1 r
TMUNUMW PCA  biplot  taswuasihfgnifanldamliiuaruduiuszuineaiug
f a s A, X by ' y ' e A a |
atinafudeiunmemuoninuaziadndodgummwi iiw winaeuazudu FuiuiiulSnmssden
¥ o 4 o & ddan el . w '
arataluiuazmsi Wi gaduwiunnifanssumssunusssussifunndronwaanly 1w sueu
Y o v an  m o ol . A A = w o \
JiTaunazmaninsasassy winndglidugenienuazaegefan faduldnindwunioun PCA
. a & R 9 9 w“ P )
biplot 'nmas‘;mamnnuﬂwnm'uann‘mJuLﬁaummmmmunnnﬂﬁ’ﬂszq’lﬂﬁw HAATUWMRTNAATY
w W om . e v & - 4 & . e
vasuuasleusaslWiFnidinrinsennldiduataduazniva  biplot  chart  laplawizatinabia
. 4 Y 2P .
Ephemeroptera, Heteroptera uaz Trichoptera Bawanszaulém bipiot % \Juteuandanisnszawld
o . by Y o . A - |
asounaudvdpdsEgummim s umonmiaziadinuandiueanly  Feziluszlomlunsh
L : [.f B [} ; L [} r “: ] Qe A [}
slfunssiuinimisinunmumeiuiimm  wnziuesashvuemuniomauaeselinnswns
sofaundon aalenanrtilay Resh (1992) unz Rosenberg and Resh (1993) WU Simulium spp. i
° ' . o [ | o w~ - o v A &
dumisaginanuunuaseduiifmrdssiunsiidsglwih - Seedeafeiunsdnmaas  Dohet
A ' [ ' . v od . o ' . .
(2002) m'lﬁmihnmumna‘u Diptera fuwiliunnudausis §IuuNaI9¢ Blephariceridae 8n 3
o ' . | v e . AW, . Xa
ana dfunseatmianauas chart Suaaabiiiuiuusdlunduiidoliminsatestonisnauaues
faasumanmeMwuazLail
HaMIWSUUIRDUR o RUATMIAN I DU B ILUAIRRARTRENETH 8 PCA WUMILIRIUWTR
[ . e . ' e o a & e 3 :
uresumi biufindpafReiuuu  biplot 1Tw  foauNaIIANILYAY  Himalopsyche acharai UA:
R . e ' ‘ [ -~ a ¥ A -~
Trichomacronema paniae Hifnuwisngassiuthuiuunueasguuniiuazame Fansaruenms
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