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Trichoptera communities aloag an altitude transect on Himalaysn-inlier sod Himalaysn-ootlier
meuntains in (hitang Mal Province, Thalland

DECHA THAPANYA', PORNTIP CHANTARAMONGKOL' AND PETER MCQUILLAN’
" Chiang Mat University, Chiang Mai, Thailasd and ’ School of Geography & Environmentol Sndies,
University aof Tasmania. Hobars, Awstralia

Abstraet, Dai Inthanon sod Doi Suthep-Pul mountaing are major contributors of aatural resources to
sorthern residents. Doi Inthanca mouatain locate on the Thason Thongehai Rangs, where i
consscied with Himalsys range, On the other hand, Doi Suthep-Pin moustain is slightly separated
fromg the saain Thanon Thoogehsi Range This research momitored the Trichoplera in many sites
where had not been explored on both mountsins to provide more opporumity to find new speciea of
Trichoptera. This basic Imowledge on Trichoptera can contribute valusble species that kave potestial
10 be enviroamenta) indicators in the future. The monitoring wsed ecologically based criteria in which
3 differont riparian sites were selected in the same watarshed ar elevations of 600, 1,000 aad 1,200 m
amal The adult Trickopteras specimens were captared from Dry UV-light wapping that was left
overnight and the water qualitics wore measured, concurrently. The specimens were identified and
eoumersted. The reported dats is oo the early hot-dry season, March 16 Apeil 2002 There were 960
individual and 72 species of Trichopiera. Both regions provide unique species of Trichoptera aad
each site bad o different comemmity structure, The chuster snalysis showed the grouping of the sites
on the same¢ mountsin, The ordization and TWINSPAN classificstion showed the same major
grouping result vix one group belomged to [nthanon at 1,000 and 1,200 m snd another group was the
remaining sites. The ordination showed, Kisewrs neesa (Philopotamidae) was the most highly
positively comelated species with Doi Suthep-Pui at 1,000 and 1,200 m. TWINSPAN showed
Ugandatrickia maliwan (Hydroptilidae) us an indicator species that sspaniied the 2 main groups of
siles similar to the ondimation result The research found 13 unkasown specimens that might be
posaible new spocios that will be sent o Prof. Dr. Hans Malicky to coafirm identification.




Introductien

Mountams sod highlands cover around 75% of the area of northern Thailand. There wre four
mountiin mages in this area and all are » scuth easiers exiension of the greater Himalayan mage (Fig.
1). Thes: mountaing are imporiast coutributors of natural resources inchuding fresh water fior
Thailand. The western-most Thanon Thosgchai Range is 880 lom in length, and is located on the
boundary between Thailtnd ind Burma. Oa this range, theae are two of the most famous and
impoetant movataine of Thailaod, Doi Suthep-Pui (98'47-98"S6 E, 18°47-18"35'N; 1,685 m) and Dol
inthanon (98°27-98"40E, 18°19-18°40; 2,565 m) (Fig. 2). These ehevated arcas intduce an elemen
of emperaic climzate w this srea On the other hand, nonkern Thailend conaies cxiensive min ores
which reach up from the equator (Whitmore 1990). Moreover, this range & the aaly coe place i
Thalland, which contsine souctures mainly of Precambrisn geclogy (Dumning «f al 1995). The
combination of these umique grographical chamcteristics creates an cootone betwesn temperats and
tropital conditions which has been important for the evolution of the fiuma for » long tme.

Although Doi Suthep-Pui asd Dol Inthanon occupy the same gnersl mouniain renge, they
differ in their relationabip o the main range. Dod Inthenon is located on the middle of the mnge,
continnously comnecied 1 the higher than 1,000 m region. In contrast, the higher pans of Dol Suthep-
Pui (sbove | 000 m) are sepursted from the main range by surrounding valleys (Fig. 2). This lsolation
causes the upper part of Do Suthep-Pui 10 be relstively insular In this siudy we refer o Doi Inthason
a: 2 Himalays-talier snd Suthep-Pu 15 & Himalays-outlier mountain
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Inthanon

Recent stodies have documented Doi Suthep-Pui and Doi Inthanon =s hot spots for
Trchopicrs in Thailend. On Doi Suthep-Pui, there arc st least 131 species (Chantaremongkol and
Malicky 1997) and 171 species are reported from Doi Isthanon  (Malicky and Chantamamongkol
1993), but more new specics and records are likely m the fumre. Some of them were distributed ca
both mountaing, bot some are eadermic.

Nime taxs, Hmalopsyche acharei Dolophiloides tvrents, Stenopsyche kimalayona,
Kambainpsyche hykrion, Arciopsyche variabilts, Fubanlissa maciochlani Liomnocentropus app.,
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Umoa kiberna, Molamnodes alticola fand oa Doi Inthsnon and nesrby moustain renges, are argued
© mpreseat en Himalsyss conaection i the Thai fauna (Malicky and Chastarasmongkol 1999), Of
these, only Himalopsryche achara: has beea found o8 Doi Sithep-Pui (Chanlarsmongkol sad Maticky
1997). A similar pattern ocours i the Himalaysn plant gemus Rhododendron, which grows sbove
1,200 m. It is widespread 0o Doi Inthanon and nearby ranges, but rurely found on Doi Suthep-Pui
Theyefore it is hypothesised that the flors and fsuma on Doi Suthep-Pui shove 1,000 m may have
evolved with tess Himalsyan mfuences.

This paper examines this imfioence by comparing the strucsurs of Trichopters commmmitios
abong an alimde gradient usng multivariste o lyie, with some empbasis on the wopical-lemperaic
intsrface betwecn 1,000 to 1,200 m.

Methads
Sise Description

Boh Doi Suthep-Pui and Doi Inthapon have mainly & gneissic stuctore (Precambrian
metsmorphic rock), but they wre bocally different Doi Suthep-Pui includes sedimentary rock on its
southwest part and some grasite stuctare ot (he sussmit ares. Whereas, Dol Inthenon has omly 2
types of rocks, gacim sod granites (Baum et al. 1981, Rbodes ot al. 2000),

Thrce stady sitey ot the elevations of 600, 1,000 sad 1,200 m were selocted 1 Doi Suthep-Pui
snod Doi Inthason. Throe forest types occur along the elovation gradient in this stady. The first type &
Lowland Forest snd is Incsied below B0O m. It mostly costuing Dipevocarpes, Leguminosess,
Momoeas and some bamboo. The seccnd forest type in mined decidnous forest and is located fom
B00m © 1,200 m._ The major tree {amilics are Fagacese und Dipterocarpacess. This habitat containn
e highost diverity of flom especially in the ares which bas not had mock dismrbance. Above
1200, the vegetation is evergrees fovest which does not dbed s foliage and contains mostly
Magolivcese sod Theacese,

Trapping mothod

In order 0 rap both Trchopters and Lepidopters for smdy, dry Bght ape (Fig. J) were left

ovemighi in the riparian zome of esch site. Light traps consisted of & 20-wall ulira-vioket lamp which




80

was operated with a 12 volt DC battery, The lamp was suspended with trazsparent plastic over 2
fummel on & plastic bucket, In the bucket was 3 small bottle contaming chioroform that was evaporated
from a wick. The Trichopiera sumples were probably fewer @ species than from » wel type of trap in
which the speciment are rapadly drowned before they can escape.

Tdemtification and snatysis

The specimens of Trichopiers were stored in 70% ethanol . They were enumerated aad
identified in the Isboratory with the sid of the Prelminary Key of Trichopters in Thailand developed
by Prof Hans Malicky. The ecological statistics program PATN was used to analyze the Trichopters
cormmunity stuctare. The outputs from PATN were PCC ordination, TWINSPAN and cluster
wnalysis that showed the clascification of study sites hased on the local characteristics of the
Trichopters. The reporied data is oaly for the earty hot-dry season, March 1o April 2002.

/imm
—— Wick
12 Volt
Batiery

FIG. 3. Model of Dry light trap.
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RESULT AND DISCUSSION

There wers 960 mdividusle and 72 species of Trichoptera captured over the smdy period.
Diversity was much lower on Doi Suthep-pm (10 families snd 22 specics) than on Doi Inthason, (18
families and 56 specica). . Both mowmtaies provided umique specics of Trichopters and each site bad a
different Trichoptors community, Chaier saalysis showed that the sites on cach mountsin Were more
similar in t2rms of their Trichopters fauna than sites al the same clevation on differeat moumiaing
(Fig. 9.

The upper levels of Doi Tnthancn (1,000 and 1,200 m) were aentified by ordination (Fig. §)
and TWINSPAN analysis (Fig. 6) s very difTorent © the other sites. TWINSPAN classified the
Trichopiers community from Dol Inthases at 600 m with the Doi Suthep communities rather than
with the other Doi Inthanon sines o1 |,000 and 1,200 g. Populstion count dats supported this finding
ind showed that all the siles o Doi suthep plus Dol Inthanon at 600 m were dominsted by
Hydropsychidae and Philopotamidse, whereas oo Doi Intharos st 1,000 snd 1,200 m the abundss!
families were Hydropsychidae, Hydroptilidas and Lepidostornatidac.

D, 7100 0.7a80 0.5 0 0.9140 0.0 1. 0000
I | | | i |

Sokdé |

Sul0sd | 1 |

BalItd | 3 |

Inéds (| & [

Inl200 | 1] |

lnlo0 | 5 et |

I | | i I |
0. o0 0.761 0. a260 b.EWd D 5410 1.0000

FIG. 4. Cluster analysis (UPGMA) showing the classification of study sites basad on the presence-thé=nce of
Trchopters species. Sut00 18 Dol Suthep-Fui st 600 m: Inf00 s Doi nthanoa &t 600 m.
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FIG. 5. Ordination (semi-strong bybrid multidimensional scalmg) showing the relstionship of study sites
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FIG. 6. TWINSPAN summary showing the classification of smudy sites based on their Trichoptera comuomity.
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The significant indicator species is Ugandatrichia maliwan (Hydroptilidae).

The PCC module identified Kivawa swrasa (Philopotarmsdac) as the species most stoagly
positively cotrelated with the ordination result. This species were found exclusively on Dol Suthep-
Pui at 1,000 and 1,200 m. There were thres pther species in the samples that were not found on Dai
Inthanon vir Chimarra suthepensis (Philopotamidae), Anisocenropws Jonuws snd 4 pan
(Calamocseatidae). From previous records (Malicky and Chastaramongkol 1993, Chantarsmongkol
and Malicky 1997) omly Kisowrs swrass and A pan were recorded on Doi Suthep-Pui but not ¢a Dol

Inthason.
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Classificstion of the sites umng TWINSPAN idestified Upundatrichio maliwan
(Hydroptilidee) ax xn isdicator spocies that separsted the six wies mio two major 2 groupe. During
thin study, Ugwndarichis maliwan was found only on Doi lnthancn st 1,000 sad 1,200 m. However
this species has been found on Doi Sushep-Pui (Clustammonghol and Malicky 1997) like Chimarra
nuthepensiy and Antrocentropus famus thal bave beea found on Dor [athasca on other oocasions.

There were some Trichopters species that were foumd st only mngle sies dunmg the
mositoring period. Some of them were truly site specific but some have boen reporied from slsewhers
(Tuble 1),

TABLE 1. Site specific specics of Trichopicra recorded in stdy sites oa Dol Suthep-Pui sad Doi
Inthance ia March to Agril, 2002.

Swady sites Specific species
(98°5555'E, 18"4750'"W) Chimarra lannaensts® Rhyacophila pesersanem *, Rhyacophila nuthepensis®
Diodt Suthep-Ful, 1000m Ohenmatopryche ceres, Chimarva ruthepenris®, Anisocestropws jarsc *
(98" 55158, 1848 12N
Doi Suthep-Pui, 1200m Amtrocensropar pan

(98"s440"E, 18°41'13°W)

Doi Inthanca, 600m Hydropryche bacchus, Hydropryche briarew, Chimarra toga®®, Chimarra
oe* 36 30'R 183734 N) aahesTon®® (ranceema fuscioenne

Doi Inthanoa, |000m Hydromanicus inferior*®, Ecnomus jojackin®®, Psychomyia chomu®*,
(98'3456°E, 189715 N) Swmapyyche hmimavatihe, Micrasme aneo

Doi Inthenon | 200m Hydromanicw truncane, Dinarthres fircheri®®, Dinarthrum brwecknannd

@85111'E, 18°3120'N) Indhamopryche trimerereri. Chimarra nahesson **, Chimarrs Atinorsow**,
Kisouro msermidia®®, Tinodes acheron. Gamonema extewavan, Arcpryche
e i3

Note: * species alwo found ca Doi Inthasce, ** species also found oa Dol Suthep-Pui (Malicky sod T

Chastaramoagkol 1993, Chaatarsmongkol and Mahcky 1997).




The Trichoptera comsmmities of the higher parts of Doi [athasoo (1,000 snd 1,200 m) were
diminctive and idemtifisbly mostane (Himalayaz-mler), whereas the Tnichopiens commmmities from
Dot Suthep-Pai at 1,000 and 1,200 m had closer mmilarities with lowlaad communitien at 600 m. We
propose that the relstive iolation of Dol Suthep-Pui has redoced the fumistic infleences from he
high muin moustis moges (Himalayss) sad roinforoed the outlier statm of Doi Suthep-Pul. The
Trchoptera (suna of its upper levels sppear 1© be more stroagly mfluenced by » lowland cleescnt as ¢
result. This mhercuthes lypothess will require ieximg wsimg more compantive studies os other s,

Thes research found |3 unidentified spectmens that might be aew species that will be sent 1o
Prof. Hass Malicky © examme further. Thers wis also o first recond of Ecoomidac on Doi luthanon .
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A first overview of the dlversity azd dinribution of grometrid moths (Lepideptern: Geometridas) in
Thailand,

Decha Thapanys, Poratip Chantaramanghoi and Peter MoQuillan

ABSTRACT
This paper lists 224 1axs of Geometridae aad surumarises thew kown dusribution in Thailand

among moth comumunitics (Manmtel test, r = 0,188, F < 0.0000). A significant comelation
m&“hﬂmwumwmu-nm p=0.015). In comtrast, 00
significan! correlation between ordination scores with katitode (r = -0.4461, p = 0.110) and longitude (r =
06517, p= 0.861) was found A claster snalysis classifed geometrid moth communitics slong altitadin!
diswribution based on the vegetation prefierence as fllow, 53.9% of Geometridae were found in evergreen

Burma biodiversity batspot which ranks sah among the 25 soch hotspots of the wodd and Is bome to
13,500 plat species (Myers ef ai, 2000).

In addition of the southemmost of Thailand is of 6°N the southern of Thailand it imfluenced by the
tropical rain forest. On the other hands, the 75% of porthernmost Thailand is the highland, which was
formng from the mountain ranges continming from the Himalsyun ringe These moumtain rasges
m—ﬁym—mmﬁmmm-dﬁmﬂmm“

1. Godfrey in 1924, reported [n the National History Society of Slam Vel V1, No.3. (Pinrtana and Lampe,
1990). An Englishonan, Godirey (1577-1933) was a tescher st Suan Kulard College in Bangkok.

Alewrites molvecana (Hutacharemn and Tubtio, 1995). However, &8 number of geners which have pest
species elsewhers in Asia, sach as Cleorg and Hyposidro (Shunli of ol. 1994), are present in Thailand also.
Dui fhe vast majority of goometrid species are restricted 1o natural and semi-oatur vegetation types forsst
Mﬂ‘mm-‘IMHlﬂ_hﬂuhmﬂm

study on the ecology and bicgeopmpiry (Chey er al, 1997; Holloway, 1984; Holloway, 1983 Hollowny &
Barlow, 1992, Holloway & Swork 1991, Holloway o al, 1992).
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Istrodoction of premetrid boc siiiley

h“_.ﬂﬂﬁ-ril:“ related 1o the geography of the country, morth,
central, softheast, cast, west and south (Fig 1) ToQI00 contyms unkque grophysical chancteristics and
ﬁhimhﬁﬂhhhﬂ.l
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Table 2. Number of taxa present at particulae localitics, nddressed in the Fig 2. "Z™ mean Thailand
recorded specics, bt mnspecified the site.

. Locality Site Chamgwad  Taxa presest
A Deoi Inthanon Doi Sathep-Pui and Pakaa Chiang M 134
B Dot Phulcha Nan 5
C Phu Lonzsg and Phu Roa Loed 13
D Phsbin Rongkla sod Thung Salaeng Luang Phitsanulok 4
B Nam Nao Nationa! Park Phetchabuan 5
F NamProam Dam Khon Kaen 2
G Chulabhone Dam Chaiyaphum 6
H Khao Yai Makhon Nayok 4
I Kheo Soi Dow Chamthaburi 18
J Esrwwan and Tum Than Lod Kan tanabori 7
K KhongiNahica Ramong 6
L KhaoSak Surat Thani |
M Khao Lusng Malchon Sn Tharmmaral 11
N Num Tok Ton Sai Phinket 3
z Unspecified - 41
Southern Thalland  Unspecified - 3
Northern Thailand  Unspecified - 8

The position of localities in ordination and grouping formation on dendrogmam were the results
from the different member of the gemetrid moths of each locality. The proximate poimi i oedination or
branch of cluster indicated the simdlarity betwesn peometrid commumities. The result from the ondimstion
(Fig 3) was cimplified for explanation by deadrogram (Fig 4). The resull was thown the cinssification of
the Jocalities or the goometrid communities = Thailand ixio 3 groups.

The firm group is srometnd commumity in the locality A, which was the Doi Suthep-Pui,
inthanon, Pakia, in noern of Thaitand, In this locality oontain the diffcrcncs species of geomenrid moths
with the remaining localitics. This area composed mostly of the highland Geometridoe species mch s
entire group of Alcls, Arichama, Biston. Caotoria, Darizs, Hyposidra, and the major of Owrapfenys,
Abraras.

The second and third groups are also exclusively composed of the goometrid moths, that sot found
in the firs group such as, Aypomwals separata, Hypomecis costaria, Cleora puptliota puplllata, Cleora
delerminata. Ihuuulnﬂﬁhﬂlhhwm&mﬁerdh““-:
specifically with Arichanna flovimedla, Arichanma pesmiculifera, Ourapteryx filvinervis, Ambiychia
angeronarta, Dindica polypheenaria, Dindice clivacea. While, the third group is exclusively composed
with, Cleors configuate brooski, Abraxcr [lhwmincte, Riblessioo fucatoriodes, Bision pamternaria

The ordination sad dendrogram roveal the clae of the facior thal influsnoe on the growping of
geometrid communities. They show the bighly similarity of geometrid commmmities between the closcly
locality sech as, H (Khao Yai, Nakbon Nayok) and | (Khao Soi Dow, Chanthabari) in the secotud group or
L (KhaoSok, Sarst Thami) and N (Num Tok Ton Sai, Phwiket) in the third group. This factor called
“Distance factor™. In contram, the geomeirid commmemity in locality M (Khao Luang Nakhos Sei
Thammaat) was grouping with H and 1 reiher than L and N. It was because of the geometrid commmaniny
from H were mostly from altitude m Khao Luang moumtain, whersas the commupities from L and N
came from the lower poimt is the effect of “altitedinal factor™, In order of testing these factors and
{atitodinal and longwodine factors, the correlation was done and reported nexi.
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Fig 3. Ordination of localitics cvalated by goometnd moths 180 specics. The meaning of each Jocality is
showed on the Fig 2.
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The infMueace of geographical distamce between the sites

There wis found 1o be 3 small bot tignificant comrelation berwees the goometrid commmmities and
ther grographecal dlaance spart (Mantel et r =0 B2, P < 0.0000) Therefiore other factors mest be
srongly influcntinl i explainmg the obecrved panerns smong the gites.

extracted ordination scores and altitede (r = -0.6130, p = 0.015)Fig 5). Whoreas, the sigaificem cormlation
werea't be found berwoen ordination scores with latinede (1 = 04461, p = 0.110) snd longitude (r =
0.0517, p = 0.861)(Fig 6). Then the Geometrid communities in Thallend can also be explained by the
altitide, while the effect of latitude and longitade weren | involved.

1600 .

1000

Eavation [m)

Fig 5. Scaner graph plotied between extmacted ordination scores from Axis! and altitede of localities (m).
The stpuficast correlation between these factor was found (r = 06330, p=0015)
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Table 3 The exphanstion of the dendrogrun shows the classification of geometrid communities from their
preferemce vegetation zones

Prefermnce ., Example af Members

Lowland forest 244 Amblyckis spp. Major of Clroro sp., some Hypomecis spp.
Evagemforet 519 Lifwre spp. Pnchopteripia spp, Owroptaryr spp. Arichanns spp,

Major of Chovodna spp. Alcis spp. ABraxas spp
Mixed decidnoes 139 Fascelling albicords. Goswrocoese panmosorsa,  Alcss  peviphrocta,

fures Cotoria ofrvescens, Chuamas subhe peass
Loviand snd mixed 3.3  Amwvaice spp Prllsicu paracepioria
Ascutuous forest
Mixed decidoons 18 Hyposdro Moo, Mhyposidra oguilara, Luxiaric emphation. Alely
ﬂhﬂ"_ sagostigma, Aicut chiongmasently, Ectropu longiscapio
All 1ones 1.7 Advialvarsy abrogrisra, Cunmole boorwoides, Conbwecis sigrovifiate,

G, Land N The mfloemce of distance factor on the alimudiva] distritwtion was 2ot exnined sinee cwr dats

:
E
E
E
E
|
3
¢
E

relstionship was discovered such as e sindy of Brehm of of (2003), that they found
correlstion berweea altimde distribaton of geomemnd comemeraties on Andesn montsne
factor.

e
It

The study of altioadimal factor on Bving-things communities in tropical rone has been & populas
opic for ;ome time (Wolda 1987, Hollowsy, 1987, Malicky sad Olastaramongkol, 1993) until now
(Bedlun #f of, 2003). These madies found (he changimg of Insect communities along the altitede. Many

termu of e living-things community sibute wers wuch
populanon dengities, diversity ifidices, extracted ondinstion scores. Thess 1erms are caaily plofiad
the alnitude in order 10 examme fhe corrclaten In addmion of the significomt valoe of comulstion,
drection (positive & nogative) snd (he sumgh of the (r or ) e usaslly exprossed.
scoepied that the nombeny of specics of insects wis gradually reduced, while the altitode was
(Walda, 1987) In this stody, the geometrid commuaitics was also changod slong the altitnde (1 =
p= 0.015), but & was found in opposite ways, of higher alutode had more specics sumbens than the
This event is interesting and cannot be explined by only the atitodusd (sctoe It is totally
in the next sopic, “Patom of the altitudina! distribution of Geometrid communities in Thailand™
The vegetation factor wan el (eflucnce to geometrid commmnity, becase hey
coevoluted crganisms in the termn of host ond pest mistionship Brehm o o (2003)
relationship in term of significant correlation (Mante) test) between geometrid
diversity and vegetation stractirs (heaf only snd all tructiwe). In this mady, this
using chamer salysls between communitics aod thetr preferance
Table 3). We were roughly (cund the difference of geometrid commumitios between
s contram, the influences from latttndingl sad lonpiindinal Mhcaors ca grometnid
Thailaned weren't found There were nol significant differesce of geomstrid
porth and esst 1o west, It is might be bocause of thers were some species that was
Thailend quch a3, Cleoro alieaaric, Hypomecis sparata, Ruttellerons pallicostarta

!
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bemer suitable to explain the disribution of Eving-thing conumunities in the larger scale much as, the
digtribarion in Australia contimers

These factors influcncing ca the disuribution of Goometnd commumines in Thailsnd i explained
in the fowchart (Pig £) The chart caa be applied for study in the othér organizms and also applied 1o the
other biotc and sbiotic facions ¢ g tmperature, pH, bumidity, munfall We propose the one an
snthropogeric factar I (he commeanity stodies wre preseseed ther fuctmation slong the (iemporl
fxctor), the result will be mare mieresting

BIOTIC FACTORS

Fig 8 Flowchan shows the infloence of some ecological fsctors an sparial and alitudinl distibution of
Geometrid commmnities in Thailend. The altinudinal, distance and vegeurtion faclors were revesled thelr
inflaeace an geometryd diatibution, whale the Iaitudinal and kongtodinal inflococes were not found, The
anilropogenic facior is the proposal Iasctor.

Pattern of spatal dwtribution of grometrid commuséties im Thalland

The distance end akitodinal factor were found, inflasacing on the spatial distibution of geometrid
comrannities Both factons was mgnificamly explained the patiern of geometrid commaenities distribation ia
ordination and chuster, These putiern, with the considerstion on peogrephical festure in Thailend, 3 growpe
of goompetrd communties were geaersted

The first group is refier 1o highland aress. This locality is cover mostly of northern Thailand and
same pari of western Thailend (upper of Kaschamsburi) These lxcalives locate on the southernmost,
Thanon Thoong Chal mountain mange. Ow this rangs composed with many of higher than |, 500m mosntaing
such as, Pha Hom Pek 2,288m (Cliinng Mal), Chiang Dow peak 2,225m (Chiang Mai), Suthep-Pui 1,685m
(Chizng Mad), Intanos 2,%65m (the bighest in Thailand, Chisng Mai) and Mon Jong 1,929m (Chiang
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30 Ma 15 Ma 5 Ma
Mid Oligocene Middie Miocene Earty Pliocene

Fig 9. Model shows the simulaiion of (he Geometrid locality positions on (he plate tscionic movessent of

Southeast Asna rince 10 Ma (Million vears ago) uniil 5 Ma. The plate tectonic movement simulation model
waE cresied by Hall, 1998

Patters of the altitudinal distribution of geometrid communities In Thailand

This papes prescnts 8 dimnbution of peometnd communinics based oa the vegetation roostion of
Thailand, This first group containg 33 9% of geometrid species, which prefor the evergreon fovest (>
1.200m). From the original vegetstion classification of Thailand in 1988 by Santisuk, the vegetation of
Thadland was roughly divided to 2 groups, the Jowland zone (150-1,500m) sad the montsse zome (>
1,000m). The montane can be mb-divided to lower and upper monmne sanc of 1,800m as a boundery. The
sigrificant of the |, 500m is a Jower limit of clond level (Sri-Ngerayuang «f al, 2003} Then the geometind
communities in this group could be sub-divided 10 2 groups and this is required soy prove Bom the futare

the
lowland forest is momly composed with the deciduous Gora species. The fimal groep is presenied 2o the
miit-babitat preference proup, This goup containg 21.7% of goometrid species that can be found in
bowland, mixed deciduocs and evergreen forest.

The multi-sltitodinal preferemce species are very inicrenting proup  Some of them are; Binton
bengolioria, Biston liculemtus, Chorodna creatatia, Chorodng metcphaearia, Cleors alienaria, Cleors
concentraria, [lypomeriy comraces, Mypomects iyfleario, Owrapleryx karsholtl, Qurapieryz plcticaudate,
This phenomenon was not restricied only the Geometridie 1 wag also reveled ia the Trichoptem that was
presented |71 gpecies in Dol Intlmnoti. Thero were around 13.7% that were found between 400 1w 2,300m,
from lower 1o the upper reach such g, Himalapsyche acharai, Riyacophila pefersorum, Trichomacronema
paniae, Dinarthews bruechaannl (Malicky asd Chantsrmrsonicol, 1993)

Around 3 (uaner of both insect arders can be viayed from foothill o the saoumit. This can expisia
by the effect of riparian z08e. This zone capable 1o mpport the chamacier of cvergreen forest alhough it is
located in the lowlasd decidwons forest. Ia this wooe, the entire year humid is constantly more (ham 70%,

ispersal
The phenomencn of isverse diversity and distribution in tropical zone, higher diversity on the
higher altitade than kower, was discussed in these classical ressarches. Wolda (1987) explained this event
was influenoed from the effect of brman in the lower ahinasdinsl area. While, Holloway (1927) tuggested
that a1 the Jowlnd forcsts in Sowbeast Asin contain dociducus species, whernas the uppa elcvation ismn
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evergreen forest type. Wie suggest an ides aboed the microhsbitat significand, niparian roue, as the possible
{actor infhecncing ca the sititucinal digminon of fana especially for ngects

Further studics of Geometridac in Thailaad

On the evidence presemted here, Thailand sppears 10 support sbowt 5% of Oriental
moths (233 from 4,150 species (Scoble, 1999)). However this s cortainly & scrious of the
fauma aad we would expect that 800 or more species to occur im the country. Since this area has & capacity
0 sappon the species of Palacarctic arigin by Himalaysa cormidor, Asstrulasian pass though the Peslnsuler
Malsysia snd Oricmal itsclf While, the endemic species such ax Alcly chiangmaienais chiargmalensis,

Firaly, the conceniraied stndy oa the altindinal distribotion The majority of geometrid moths were
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Abreoeas Leach, (1815] 1830 (6)
Abrecas arttal Inoue, |99
Abraxas srolrvens lnous, 1994
Abraxas formasiliwminata inove, 1934
Abrazas ilfwminata Warven, | 894
Abraxas metollico Inoue. | Y94
Abranas vhlongurigms lnoue, |94

Tribe Baptiad (1)
Taste Walkes, [1863] 1882 (1)
Tt micacests Walker | 862

Tribe Boarmiini (142)
Abraciscus Butler. 1889 (2)

Alets maculata (Moore, 1867)

Alcts marzlata prodictyote (Webirh, 1934)

Alets pammicre (Proa, 1925)

Alcls paraclorata Saa, | 993

Alels periphracic (Prowa, 1926)

Alcis semialba (Moore, 1888)

Alcis semtclarato (Walker, |852)

Alels variegota (Moore, 1888)
Ambiyeiia Onende, 1857 (3)

Ambbaiia

Amroica recurezrio(Walker, 1860)
Artchanna Moare, 1864 (6)

Arichanna flavimedia (Hampson, 1895)

Aricharna furcifers Moere, 1 R34

Arichanma marginata Warren, 1893
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Arichasna peniculifera Stining, 2000

Aricharma tramesata Moare, 1868

Avichanma transfasciara Warren, 1893
Ascouls Hiboer, [1825] 1816 (2)

Ascotly selenaria imparata (Walker, 1860)

Apeotls selsnaria selenaria (Denis & Schiffermfilier,

1775)
Biston Leach, [1815) 1830 (10)

Biston hengaliaria (Guende, 1857)
Biston contectoria Walker, [1863]

Biston luculenrus loous, 1992
Biston panternaria abraxala (Leech, 1889)
Biston panternaria exanthemata (Moore, | 888)
Biston panternaria lienpingensis (Webehl, 1939)
Biston panternaria sychnospiiar (Prown, 1970)
Biston panternaria sechuanensis (Wehrli, 1919)
Bistom pustulata (Warren, 1896)
Biston regalis Moare, 1888
Blepharociemecha Warren, 1895 (1)
Blepharocienucha virescens (Butls, 1880)
Calcyope Sthning, 2000 (1)
Calcyopa presina Stilning, 2000
Calichodes Warzen, 1897 (1)
Calichades ochrifasciarus (Moore, | £83)
Cetoria Moore, 1887 (2)
mmmug
Catoria sublavaria{Guenés, 1857)
Chorodno Walker, 1860 (9)
Chorodna complicataric Walker, 1860
Chorodna creatotia (Guends, 1857)
Chorodna masraria (Guende, 1857)
Chorodna metaphaearia (Walker, 1863)
Chorodna pellidularia Moore, 1568

Chorodna guadrinotata (Waoren, 1893)
Chorodna similis (Moore, 1488)
Chorodna strixario (Ouende, 1857)
Chorodna tesiaceata Moare, 1868

Chrymoblephara Holloway, [1994) (1)
Chrysoblephara chrysotewcta (Prom, 1926)
Cleora Curtis, 1825 (15)

Clecra biclovata (Fletcher, 1933)

Cleora concentroria (Soellen, 1577)

Cleora contigaata brookst (Fletcher, 1953)
Cleora contignata contiguata (Moore, 1868)
Cleora cecullato fusconebulota (Fletcher, 1953)
Clrora decisario (Walkes, 1866)

Cleora determnate (Walker, 18560)

Cleora fraterna (Moore, | 888)
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Sato, 1991
Sato, 1991

Saio, 1991
Suo, 1991

Tubtim, 1995
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Cleara tnoffensa glaucats (Flewcher, 19333

Cleara omycha amycha (Fletcher, 1953)

Cleora pupillata pupiliare (Walker, 1860)

Cleora repulsaria (Walker, 1860)

Cleora vensstaria thalensis Sato, 1991
Caoremecis Holloway, [19%) (3)

Caremects maculata (Warren, 1899)

Coremecis nigrovitiaza (Moore, 1868)

Coremecis stwening! Sato, 1995
Cusiala Moaore, [1887] 1884-7 (1)

Cusiola boarmoides Moare, [1887)
Datima Moore, 1868 (2)

Dalimae patwiaria (Walker, | 860)

Dalima truncataria (Moore, | 868)
Darisa Moore, 1888 {4)

Darisa lampasoria (Hampson, 1895)

Darisa maxims Moare, 1888

Dariza missionaria (Weheli, 1941)

Dearisa mucidaria (Walker, 1866)
Ectropis Hilbner {1825] (2)

Ectropis biwrmitra Walker, 1860

Ectropls longiscapla Pront, 1926
Erebomorpha Walker, 1860 (1)
Erebomorphe fulgwrtta Walkes, 1860
Gasterocome Warren, 1894 (1)
Gasterocome panmosarta (Moore, 1367)
Hypomeciz Hilbner, 1821 (13)
Hypomeacis cineracea (Moore, 1858)
Hypomecis costaria (Guenée, 1857)
Hypomecis infixaria (Walker, 1860)
Hypomscis licptilaria (Swinhoe, 1903)

Hypomecis moriui Ssto, 1991

Jankowskia fascaria fustaria (Leech, 1891
Krananda Moore, 1868 (2) ’
Krananda lvcidaria Leech 1897
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Sato, 1991
Saio, 1991
Sato, 1991
Sain, 1991
Suo, 1991

Saa, 1995
Saw, 1995
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13
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Kranamda oltveomarginata Swinhoe, 1894
Lassaba Moore, 1888 (2)

Lassaba acribomena (Prout, 1928)

Laszaba albidaria albidaria (Walker, 1866)
Menophra Moore, [1887) 1884 (4)

Menaphra lignata (Warren, 1894)

Menaphra subplloss (Warrea, 15M4)

Menophwa subnerminalis (Prow, 1925)

Menopira lorvidaria (Moore, 1888)
Microcalicha Sato, 1981 (1)

Microcalicha delika (Swinboe, 1902)
Milionia Walker, 1854 (1)

Milienia basails pyeri Druce, 1888

Myricblephara Warren, 1893 (5)
Myrioblaphara conifera (Moore, 1888)
Myvrioblephara embolochroma (Prout, 1917)
Myrioblephara idaeoides (Moore, 188%)
Myviobiephara irrorata (Moore, 1888)
Ayrioblephara simplaria (Swinhoe, 1894)

Necyopa Waker, 1861 (2)

Necyopa flatipennara Walker, 1862

Necyopa iope Prowt, 1932

Ophthalmitis Fletcher, 1979 ()
Ophthabnilis clararic Walker, 1866
Ophthalmitis herbidaria (Guenée, 1857)

Ophthalmiiis pertusaria (Felder&Rogenhafer, 1875)
Prochazma Warren, 1897 (2)

FProchasma albimomilis Proat, 1927
Prochasma dentilinea (Warren, 1893)
Psewdalcis Warren, 1897 (1)
Psewdalcis trispinaria (Walkes, 1860)
Prsilalcis Warren, 1893 (5)
Psilalcis bignuata (Hampson, 1895)
Prilalcis dignamspia (Prout, 1927),
Psilaleis imtermidia Warren, 1859
Psilalels paraceptaria Saio, 1996
Psilalcis postochreo Sato, 1996
Riklosatoa Incue, 1982 (2)

Riklosatoa eitphiles (Prowt, 1916)

Rikiosatoa fucatariodes Sato, 1992
Rirellsrona Swinhoe, 1894 (1)

Rultellerona pallicostaria (Moore, 1868)
{flivra Warren, 1904 (4)

Litiura combustaria (Walker, 1866)

Uliura dierdi Stingng, 2000
Uliura gratiosa Sato, 1998

Utiwra Jarokol Satn, 1995
Xandvamses Moore, 1868 (3)
Xandremes albofasciate Moore, 1868
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Holloveay, 1993

Sata, 1995
Sato, 1995

Sate, 1993
Sato, 1995

Ssio, 1995
Sato, 1993

Holloway, 1993

Tubtim, 1995
Sato, 1996h
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Xordromes latiferaria (Walker, 1860)
Xamdrames ranthar Sato, | 9%

Xerodes Guente, |1857) (1)
Xerodes ypaaria Quende, 1857

Zanclomenophre Hollowsy, (1 l
m*ﬂl{lﬂ'ﬂl]ﬂl]
Tribe Emoeind (2)

Luxiaria Walkes, 1860 (2)

Luxtaria emphanca Prout, 1923
Luxaria mitorrhaphes Prost, 1925

Tribe Hypochrosiind (%)
Fascellina Walker, 1860 (4)
Fascelling albicordis Prout, 1932
Fascellina owrifara Warren, 1897
Fascelling imornate Waren, 1893
Fascelling mornats piratanal Inoue, 1992
Genusa Walker, 1845 (1)
Genuso Mgwos Walker, 1855

Tribe Lithinima (1)
Nadagora Walker, 1861 (1)
Nodagora introctata Walker, 1863

Tribe Macsning (6)
Chiazuia Hibaer, |1823] 1816 (6)
Chinsmwia emersarts (Wallces, 1861)

Owrgpeeryx: picticowdate Walker, 1860
Ourapleryx sciticoudaria Walker, 1841
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Sato, 1996b
Sain, 19960

Sato, 19960
Sato, 1995
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Ourapteryx stueningl Inooe, 1993

Tribe Plytodizi (1)
Pistodes Guende, 1857 (1)
Plutodes flavescens Butler. 1880

Ensominse omallocated to tribe (8)
Metobraxas Butler, 1881 (1)
Metobrazas amvogrisea Inoue, 1992
Pargpercnia Wehei, 1939 (1)
Faraperenia ciionopepla Inove, 1992
Paracalicha Sato, 1992 (1)
Faracalicha prasinaria Sato, 1992
Parectropis Ssto, 1980 (1)
FParectropis siamensis Sato, 1996
Parudomiza Butler, 1889 (1)
FPreudomiza wniformis nove, 1992
Shangrilana Inove, 1954 (1)
Shangrilana paradisea lnooe, 1994
Sinameda Warren, 1894 (1)
Simamseda basistrigaria(Moore, 1868)
Telletrurona Sao, 1996 (1)
Telletrurona omricasta Sato, 1996

Sobfamily Geometrinae (22)

Tribe Dysphandind (1)

Dysphania Hilbmer, [1819] 1816 (1)
Dysphania sagana(Druce, 1882)

Tribe Geometrini (19)
Aporandria Warren, 1894 (1)
Aporandria specularia (Guente, 1857)

Dindica Moore, 1888 (3)
Dindica olivacea Inaue, 1990
Dindica para para (Swinhoe, 1891)
Dindica palyphaenaria (Guende, 1837)
Eretmopur Tumer, 1910 (1)
Eretmopus marinaria (Ouends, 185T)
Hamithea Dupoachel, 1829 (1)
Hemithea evanescens Inone, 1992
Herochroma Swinhoe, 1893 (5)
Herochroma cristata (Warren, 1894)
Herochroma hemiticheres Prout, 1935
Herochroma thoiensis Inooe, 1992

Herochroma viridaria peperata (Herbulol, 1989)

Herochroma yazakii Inoue (Inove, 1999)
Crnithospila Warren, 1994 (1)
Ornidhospila lineata (Moote, 1872)

Pelagodes Holloway, 1996 (1)
Pelagodes antiquadroria Inoae, 1976

>

> > > > > > >

™~

M MMNpPpNN > N @$DO»zZ

Inoue, 1992
Inoue, 1992
Sate, 1992
Sata, 1956b
Sato, 1992
Inoue, 19%4c
Sato, 1995
Sato, 1996b

Haolloway, 1996

Hutacharem and
Tumdtim, 1995;
Hollowsy, 1996

Inoge, 1990

Inove, 1990
Inone, 1990

Holloway, 1996
Inoue, 1992

Inoue, 1999
Inoue, 1999
Inous, 1999
Inoue, 1999
inoue, 1999

Tomtim, 1995
Inous, 19940
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Pimgasas Moote, [1887) 1884-7 (D)
Pimgass chioro Siall 1782

fingase ruginaric (Guends, 1847)

Tenourkinug Butles, 1879 (3)
Tenacrhinus kina flsvingre Inoue, 1978
Tenacrhine raflesi (Moore, |160)

Tamcorkimas vindllvweata (Walker 1861}

Thnandromorpha Inove, 1944 (1)
Timandromorpha enerpes Proat, 1913

Geometrinae umallocated o tribe (1)
Neohipparchus Inoue, 1944 (1)
Neohipporchus vallas Butler, 1878

FPreudobiston Inoue, 1994 (1)
Prevdobiston pinrarore lnoes, 197M

rrctilines Warren, 1654

Tribe Trickopterygini (6)
Hypocometa Watren, 1996 (1)
Hypocoeeia clauds Warem, 199
Sourts Guende, [1857] (1)
Sirurts fusromargmato Hathimato, 199%
Tmmm 1995
Trchoptersgia A
qﬂmfﬂn 1893)
Trichoperigla viridiitmenta Hathumotwo, 1994

Subfamily Oenockrommae (6)

Abraxapharnites Warren, 1894 (1)
Abravaphanses perompls Swmhoe, | 890

Sarcinodes Guende, [1857]) (5)
Sarcinodar romatrania (Walker, 1866)
Sarcinodes carniaria Guende, 1857
Sarcinodes debitarta (Walker, 1863)

Sarcinodes veituorio Guende, 1857
Sarcinodes yazaky! [move, 1992

Subfamily Sterrtunse ()

~N x> >

M ON NN

Hutacharern end
Tumtien, 1993
Hutacharem and
Tumiies 1993

Inoue 1984
Hutecharers sl

Temtim, 1995
Hutacharem and
Tumsim, 1995

Hizscharern =
Tumtim 1995,
Holloway, 1596

Hutacharom and
Tumtis, 1995

Incme 1996

Our moniteriag

Haghimoto, 1993
Hashimoto, 1995
Hashimoto, 1593
Inoces, 1992

Hashimeto, 1995
Hashimoto, 1993

Hamscharrsn gl
Tumtine 1993

Holloway, 1996
Hutacherer and
Tumtim, 1995
Hulachmrsm and
Twmtiss, 1995

Ianoe, 1992




Antitrygodes Warrca, 1895 (1)
216 Amtitrygodes cuneilinea Walker, [1843) 7 Hutacharer snd

o Somatina Guende, [1857] (1) b 1958
Somating dentlfasciario Inooe, 1992 A Inoue, 1992







