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ABSTRACT

Songkhla Lake is a uniquely complex lagoon lake located in southern Thailand,
supporting many livelihoods through agriculture, fisheries, and food processing. The intensive use
of resources around the Songkhla Lake Basin (SLB) has affected the lake, generating concern
about its declining ecological integrity. SLB water quality monitoring began in 1994, and in the
last five years 30 parameters have been measured three times a year, at enormous cost and effort.
A national water quality index (WQI), based on eight parameters, has also been applied in the
SLB to assess and classify its water quality.

This study introduces the use of macroinvertebrate bioindicators to complement
the SLB's chemical and physical monitoring. Benthic macroinvertebrate assemblages and 27
physical and chemical variables were sampled concurrently from 24 sites in the tributaries of the
SLB during the wet season (December 2006), dry season (March-April 2007), and pre-wet season
(August 2007). The invertebrate data was used to calculate 21 biological indices.

Multiple regression analyses of the pooled data suggest several relationships
between some of the physico-chemical variables (water temperature, air temperature, BOD, and
substrate variables) and several biological indices. However, these relationships are weak, and
each physico-chemical variable only correlates to 2 or less biological variables.

When calculated based on 15 physico-chemical parameters most often used for
SLB monitoring against 21 biological indicators, the results show a significant relationship
(p<0.05), but very small 12 values. The highest r2 value was %Polychaetes (12=0.566), followed
by EPT richness (r2=0.346) and ETO richness (r2=0.318). The calculations based on water quality

index (WQI) also show similar results with only %Amphipods (p=0.043, r2=0.057).

(5)



It seems that many of the physico-chemical variables currently being analyzed do
not particularly reflect the biological conditions of the SLB. Biological components should be
included in the routine SLB chemical monitoring to provide more concrete information for the

management sector.
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ASPT
BMWP
BOD
CLI

CPOM

DO
EPT
EPT/C
ETO
ETO/C
FBI
FCB

FPOM

HBI

MPN
NCBI
oM

Q
SIGNAL
SS

TCB
TKN

TP

TR

WQI

List of Abbreviation

Average Score Per Taxon

Biological Monitoring Working Party

Biochemical Oxygen Demand

The Community Loss Index

Coarse particulate organic matter

Simpson’s Diversity Index

Dissolved Oxygen

3 Group of insects order: Ephemeroptera, Pleoptera, and Trichoptera
Ratio of EPT and Chironomidae

3 Group of insects order: Ephemeroptera, Trichoptera, and Odonata
Ratio of ETO and Chironomidae

Family biotic index

Feacal Coliform Bacteria

Fine particulate organic matter

Shannon Weaver diversity index

Hilsenhoff species-level biotic index

Evenness index

Most probability number

North Carolina Biotic Index

Organic matter

Quality index

Stream Invertebrates Grade Number-Average Level
Suspended Solid

Total Coliform Bacteria

Total Kjeldahl Nitrogen

Total Phosphorus

Taxa richness

Water quality index:

(14)



%DF Percent = Contribution of Dominant Family

%Dominant = Percent dominant taxon

%EPT index = The Ephemeroptera, Plecoptera, and Trichoptera index
%ETO index = The Ephemeroptera, Trichoptera, and Odonata index

(15)
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2.2 ﬂ]i’]ﬂ1ﬂﬁﬂﬂﬂﬂﬂi$(ﬂﬂﬁﬂﬁﬂx‘iﬂl%1ﬂ1‘ﬂﬂ{!ﬂ§nm‘ﬁ1—ﬂﬂu

= A 9
22.1 MsAnYIiBIdY
= & Y Ao s A = o s <
msanyudesduiiiaglszasdiodnuidiurudriimuizanlunisiny
%] 1 v (= o o 1A a o
aredndad hiflinszqndundwwinaluguinuwinau ludnassavesngaaiuasval
A g @ o

Taeld Ekman grab v11a 0.0225 15199935 1agla@enaoiindudunusiviu 3 aail fe
<3 % [} o g’ 1 o < %] [} a )
TKC3 PRC2 4ag PRC3 NUAIDENTIUIU 10 S1doalil IMInNUAI10819UT0ana1aa
Aa0d 11919819N 1819 HAzLNTITBUNTYUIAAT 2 1AL 0.5 UAdWAT (Hauer and Resh,
1996; Butcher et al., 2003) thazunsasoudnlunzazdune lidiedngasenainagunss
1 9 U A A A o w 1 AN Yq 1 <3 o 1 Y
sou 1dNsoRIenInIeenTuuan 0.315 Naawas 1haed1en 13 ldluviamnudiediauda

a 4 a [ 4 % 1
wuesuauuazlSuanudutu 1t 181ssana 10% ondan NGI9819 (Benton and Werner,
o w 1 < % 1 o a a wAa [ 4
Ir., 1983) WidednnInmanumesumaguInswunyialuieslfians lusgauaed

Aa 1 { I 3 [ o (]

(family)  @N@ (genus) 130¥HA  (species) 1miaziiuly1d uazinusnuidiedialu

'
o 9 ~

PNaeanoasd 70% (McSorley and Brown, 2003) 1hveyai ldundeunsliiednuins

Y

v v 9 v Y k4 9
a K o =

NNV IMIUFHAaN Yo 1uIUF1vesded1unNAY TumsAnyiaTatiiden Glgf)ilo"luill.!

9
A @ { o @

froeani 1w mIurialszia 80% Y9I IUIUFTANNUIINAEIDGNNALNINUA
3 o ] o (=) o 1% 1A Y a
222 mamumamqmﬁ”’lwms@ﬂauwawumiwmuummwmﬂu
< ] ] v J (= ] o ] YA 1 = [ ]
nuaed1dad lilinszgndunasvualvg Tagld3Tmsivuwaernuny
= dy 9 ) Ay Y = dy 9 ¥ A o, o 091 . o
msAnuudesdu Taehman lasnmsansudesdusnlsios muasiuaud (replicate) 1
< ] ] 4 1 [ o ] qgj = 9 [ 1
mM3nuiegdad linszgndunasvinalug 3 a3 Ao garu geuas uaznouggdu Tugas
=3 [ % < LY 1 :} 4 a :I 1 g’
natdeInuAUMIINUAIeg NI uNoAamuaTdougua i luguimzaaudsvaIves
Fninnuduadsuman 16

a wva

223 msfneludealfifans
dededa T lilinszeandundsvuialnguinanian vimsdun
¥iiavesiredralifeszdudiganiifionull g Taeldienarsounsuisiuves fivanssa
(2537); ?I?L“ﬁfg (2548); Dudgeon (1999); Epler (2001); Hudson oA (1990); Macan (1959);
McCafferty (1981) ag Smith (1996) 1iludu wmstusnudaiinusazitusnmdiedialy

1U99Nd 8@5 70% (McSorley and Brown, 2003)
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v Y IS Q‘ kY
2.3 ﬁ‘i]‘i]ﬂ‘VnQﬂ11—!ﬂ1ﬂﬂ1‘W!!ﬁ%!ﬂuﬂli’]ﬂﬁﬁ!ﬂﬂﬁf’)u

Y
23.1 doyannmenintazinivedri
Yy = S Any = o o a ] ~
Tddoyanmemeninuazialiveauim ldninmsdnevesdninnudunadouniad 16
% o < @ [} :I a 1 g’ o 2/' (=
Faihmanudedailumsaamuaiivdougunnuranisiuy 3 aswaell As gardu g
9 1 o = a a g’ 9 4 a o
uas uaznougaru Tagsiinsanyigungieimauazguvgitiilaglames lulnes
1 I 1 Y 1< 9 . 1 o

(Thermometer) AANMTUNTA-A19TA8]1%s pH  meter ANANIaa 1Y Salinometer AN1511
' Y
I#hTae1d Conductivity meter A1 mauTae1d Turbidity meter Ysumoongaunazatsluii
a, a a (] a 4 a
1835 Azide modification USunmanudesnsesngaulumsdosdalsarsounss lagninga

a IS

o A, @ ] @ 1 { 3|
UN361A835 Azide modification HAIVINUNAIDINNQUNYI 20 0IrUTAITO 1T UTTEZIIA 5

QU

a

[y a I QaJJ a 1
U (5-Day BOD test) USuavoanianivuanazsmanznounviuasy Tagmsounguvgi
a <3 1 g’ { a
103-105  paruzaFee USuimvouvanazaii Tnensoungungil 180 or ATy
4
a [ % a a o a
YSunaneanesananualaedd Ascorbic acid method Usualulasvi1aedF Colorimetric
method U511 lunsn1ae3T Cadmium reduction method USuauten TuiioTagds Ditillation
a 1 a 4 3 U U @ a 4
method USmauanizelungulaanesunavua (TCB) uuaniselungunguildalaaesy
as o = o ' g/ Y Y
(FCB) 1a&7F Tube-culture method ttagsiimstiufinaninna llvesunasiin 1aun anunis
Y
anwdn Tagldmedta szauanugeninimeialaelyd GPS (Global positioning system) 11ag
g o an o ' < o A v A D
anusvesnseuait lagdimsdunauazutiveamdu 4 s2av Ae Tvadnuin/is Tvadn lva

< <
137 LLEI&VI,WaLi'Jiﬂﬂ

Y v
2.3.2 ﬁ"]ﬂﬁﬂmmWﬁWﬁﬂﬂ (General Water Quality Index, WQI)
[~ o Y] =1 a =4 g‘ o @ =
wQl Humsihiladenianenn nil tazgaunidveaidiuig 8 dunls As
[~{ 1 a a { :’ a a [ z
anutlunsa-ane  Usnaeendaunazarelnih Usmaluasn dSunaearesananua
a < 3 a < a ==t (=T a
YTnaveandanivue Usuavewdawviuass BoD wazismanuaniselunguilaalag-
4 a o 4 [ 1 Y] <
Wosu (numuguuany, 2551) duaauie Tnaazuunluuaazduls Taslinzuuwdu 100

v Y Y
AZUUY (M113199 2) tazimazuuuYeadtal e 8 drndmuuaiaunsae lil

WQI = [(DO)BOD)(TS)(SS)(pH)(NO, (TP)(FCB)]
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A1 WQI nasanimsfnsudaziinzuuueg1lurig 0-100 agiinguuun
9 =} 1] S A o @ 1 oy I Y] A A =) 9 A
lavfisunuinasiiedaszaugunmuratieeniu 5 52a Ao Aun @ weold @euTnsy

A A =
Haztd@ou INsuNIn (NTUNIVAVUANSY, 2543) (A1519N 3)

Y o 1 4 ) J 1w { o @ a J
Vni]ﬂ‘ﬁ 2 fﬂiﬂWNQmﬂWﬂZLLHHLﬁGHWNWﬂWﬂW WQI ﬂ1ﬂﬂW]'JLHJ3ﬁﬂ1ﬂ1§ﬂﬂllﬁ$3lﬂ31$ﬂﬁﬁﬂ

ABMININEMNLLAZIAL

Parameter Value Formula/Score
DO <0.105 Score =2
0.105 - 4.150 (0.2677 x DO’) + (-1.4538 x DO") + (14.496 x DO) + 0.5
4.151 - 7.690 (-0.3171 x DO’) + (3.7511 x DO’) + (2.915 x DO)
7.691 - 13.800 (0.1506 x DO’) + (-4.7806 x DO’) + (40.856 x DO)
>13.800 Score =2
BOD 0-27.1 (-0.0069 x BOD") + (0.4766 x BOD") + (-11.464 x BOD) + 100
>27.1 Score =2
TS 0-120 (-0.0014 x TS®) + (0.1863 x TS) + 80
121 - 500 (0.00001 x TS®) + (-0.1338 x TS) + 97.5
> 500 Score =20
SS 0.0-4.0 Score =100
41-75.0 (0.0043 x SS°) + (-1.1687 x SS) + 105.03
75.1-230 (0.0007 x SS°) + (-0.4647 x SS) + 72.208
> 230 Score =2
pH <1.60 Score =2
1.61-7.10 (-0.089 x pH’) + (3.0018 x pH’) + (-3.533 x pH) + 0.2901
7.11-12.45 (-0.2286 x pH') + (10.456 x pH’) + (-174.05 x pH')+ (1231.6 x pH) - 3038.7
>12.45 Score =2
NO,-N 0-23 ) x 100
>23 Score =2
TP 0-148 ") x 100
>1.48 Score =2
FCB 0-1,200 (2 x 10° x FCB®) + (-0.0563 x FCB) + 100
1200 — 12,000 (2x 107 x FCB) + (-0.005 x FCB) + 66.417
12000 — 100,000 (-4x 10" x FCB’) + (9 x 10" x FCB®) + (-0.0008 x FCB) + 43.367

> 100,000 Score =2
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d' ' o L= g/ o d
M1319N 3 mﬂmu@wuﬂmmwumﬂﬂ (WQI) @UNUNAIN)

9y

ANZUUY WQI FEAUAUMNMNIN
91-100 AN
71-90 a
61-70 nol¥

A
31-60 i@ou Insu
A
0-30 1@ Insuun

233 ﬂﬂ%ﬁl‘ﬂ'l\'iﬁﬁl!ﬂWﬂﬂ'lWLlaglﬂﬁﬂm\WWﬂﬂuau
) < o 1 a °
‘VI'Iﬂ'lﬁLﬂ‘]Jﬁ’JfJEJNGI%ﬂfJHWUIﬂEIGl%} Ekman grab Y414 0.0225 A1319UAT U1
%] [} AW Yq 1 a Y 2 A a ~ o usj o o 1 a Ay y
@l?@ﬂ?ﬂﬂhlﬂﬁlﬁiNW'ﬁWﬁﬁﬂllaﬂl!“ﬁlﬂuﬂqmﬂﬂuﬂ 4 AN UV ﬁmmﬂuumm@mmuﬂﬂm
o a J Y a ua A s S a . . ga
ﬂ'lﬂTi'JLﬂﬁW?ﬂ'iH“l’i@\‘lﬂQU@lﬂ?i LW@WW@QﬂﬂigﬂfJUﬂl@Q@HﬂWﬂLﬂJﬂﬂu (Particle size) Iﬂﬂi“b":l‘ﬁ
Sieve/Hydrometer method (Kettler et al., 2001; Cheetham et al., 2008) uazﬂ?mmﬁum’%’ﬂﬁ’m

Tag1435 Ignition loss (ﬁﬂ\lﬁﬂa, 2537)

2.4 M5INTHTOYA
a <Y 1 o v A 9 1 ]
FIUTMMaz I zHIYa Tasuasnvesdudainnulnedluniiieves
Y -2 Y o = = v Y 1 o [ ]
A1AA1519NA5 (Ind.m”) tdnhummaaiiFiniwvesdad lulinszgndundsvualnglu
usazaotl $119u 21 d¥dl 1dun Taxa Richness, Shannon-Wiener Diversity Index, Simpson
I { v o 1 o
Diversity Index, (0% Evenness Index!,‘]JuG?]}u (GniNﬁ 4) HAZHIANUAUNUTTZH AN
=~ v g o A Y A = v o & LR o o
Fanmnuiladedunaden ieAnyIANNANUFNIUTIZHINTAT Wilinszgndundevina
Tngusnanihauduiidenisaiunmeninuaziaiivesdaadenludinassaivives
nzavasvan 1aeld3s Multiple regression 11U Stepwise method tfie1i1iladN 19811
A o ] o a 4 o o 4
MEANLAZIATVBIFUIAGININES NANNTFURUE N eAdiamaas LaznadouANUTURUS
J v A g’ v v AA ya | . . A <
izmeuﬂmmwmﬂm%ummwTﬂasléva‘ﬁ Simple linear regression LW@ﬂﬂﬁ@Uﬂ’JmLﬂu]lﬂ

Y Yo o =\ a . . 1 oy 9
lalumslgiladenamenimuaziniilunseduie Biological status vounasi Tagldya

Tulsunsunouiiunesduiagel SPSS V15.0
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Formula of Biological indices

References

Abundance = Total number / area’

Sharma ttazAue (2004), Astin (2006), Béche Lasaa (2006)

Taxa richness (TR) = Total number of taxa

Plafkin sagaale (1989), Mebane (2001), Bates Prins (48 Smith (2007)

EPT richness = Total number of EPT group* taxa

Mebane (2001), Baptista (tazame (2007)

ETO richness = Total number of ETO group* taxa

Gerritsen HazAMe (1998)

EPT/C = Total number of EPT group / Number of Chironomidae

Plafkin tiagAal (1989), Corbi 148 Trivinho-Strixino (2008)

ETO/C = Total number of ETO group / Number of Chironomidae

Chumchuen HagnAe (in press)

%EPT = Total number of EPT group / Total number

Ofenbock ttazAe (2004), Mebane (2001)

%Dominant taxa = Number of Dominant taxa / Total number

Mebane (2001), Astin (2006)

%Annelida = Number of Annelida / Total number

Chumchuen HagAME (in press)

%O0ligochaetes = Number of Oligochaetes / Total number

Weatherhead (182 James (2001), Maloney (8¢ Feminella (2006)

%Polychaetes = Number of Polychaetes / Total number

Reish (1955)

%Gastropods = Number of Gastropods / Total number

Somers tlagAMe (1998), Weatherhead 1tag James (2001)

%Pelecypods = Number of Pelecypods / Total number

Somers UazAME (1998), Aldridge itazaae (2007)

%~Crustacean = Number of Crustacean / Total number

Muenz Uagaale (2003; 2005)

%Amphipods = Number of Amphipods / Total number

Somers LazAUe (1998)

% Insects = Number of Insects / Total number

Somers tazAue (1998)

[43
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Formula of Biological indices

References

%Dipteran insects = Number of Dipteran insects / Total number

Maloney 1812 Feminella (2006), Baptista (tazame (2007)

%Non-dipteran insects = Number of Non-dipteran insects / Total number

Somers tazAue (1998)

Simpson (D) = 1-2 (pl.)2

Johnson ttagaue (2004)

Shannon-Wiener (H) = - z (p)(logp)

Olive 182 Dambach (1973), Gerritsen Hazaue (1998)

Evenness (J)= H/ TR

Ndaruga sagae (2004)
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NaNIANH
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iﬂﬂﬂﬁﬁﬂ]&lu‘wE]?T'l"t]'lu’n!G]ﬂ‘i/]!'H3J1$’t?fiJ114ﬂﬁlﬂU@?@ﬂ?ﬂﬁﬁﬂqﬂﬂﬂigﬂﬂﬁu

v luguinavrhauluaiilidiedieduau 3 @onil e PRC2, PRC3 1oy TKC3 WU

Hiwuriavesdad lilinszandunasiiuiu 4 Twdu Ao Nematoda, Annellida, Mollusca tta

o a ' o A {
Arthropoda  59031U9U 40 A nguY0IdR INNANUMAINHA1BMINAGA AB Arthropoda W1l

o a o a 1 o A & 1 U
312U 34 ¥1ia 599830170 Mollusca WU WU 4 ¥1ia drudaInilunquian Ao Mollusca I

ANUYNYN 456 AIADAITINNAT TO9A9NIAD Arthropoda UANWYNIYN 346 AINDATT AT

(13199 5)

M 5 wauria Swauding ANy uezdadiuvesdadlunaaznquaeiiuam

youda s hitinszgndundsvinalvguinamhauinuludnassavives

neauaIvan

Phylum/Class No. of taxa No. of individuals  Abundance (ind.m_Z) % of total
Nematoda 1 1 2 0.19
Annelida 1 38 63 7.22

Oligochaeta 1 38 63 7.22
Mollusca 4 277 456 52.66

Gastropoda 3 14 23 2.66

Bivalvia 1 263 433 50.00
Arthropoda 34 210 346 39.92

Crustacea 1 4 7 0.76

Insecta 33 206 339 39.16

Total 40 526 867 100

34
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NMIAnEINUINLeinmsnudIsg1alusIus I L NInTUIz i 1F Y
o a o 7 A d? 9 A o <3 @ 1 oy o a v A 9
SIUHavoIdAHNIUAIE 11091 FINUAI0E19 5 41 WU WIUTHAvesdas laamdes oy
4 <3 o 1 o osl ° - o v
Az 82 uazBAUAIBENTIUIU 8 1Az 9 F1 WU IWIUFHAvEITa T laamasTesas 91 ay
o W ~ o 09/’ = a’/‘ dyﬁ 9 3 o (] o 3‘ A I
100 My (31U 10) aaiulumsdneaseliteddmanudledesiuau 5 61 meidlumsan
3 o a va Y Y A o g; A ] a A
szoznawazduasumstilfianmsIndesas Taomsiiswaudn lduinvwnnlyl iiesnn
= qﬂj dyd = A o A Y 9 a ' :j a a [
msanyiasailumsanyuiesiwanld ldldmsssivumanimainaine ludnyvas
. & @ ax A 1 PR o Y o v 31
Y94 Rapid assessment Fuifu3smaioana lgsuazszeznal mldansadisrsunaai
k2 ' o 2 v < o o ' [
Tédvaeiiun TanadninsIA57 (Rosenberg and Resh, 1993) $113ud0e19n9z 15 umsinm
dydo :j Y A [ = = [ o 4
s g IndiReadumsAny1ved Sangpradub et al, (1996) TumsAnvIANUTURUT
1 [ Y4 [} [ [ T A a v [ A U g/
senandad bifinszggndundsvualuguinanihausuiladequamaanadeuluguii

@ @ 1 { o 3w ] o ] [ @ 1o g’
NOJ WHIAUDULNY ﬁ‘ﬂ'lﬂ'li!ﬂ‘ﬂ@]’J?JEJNﬁ'G]ﬂlIﬁﬂi3@,ﬂﬁuﬂa\ﬁlu1ﬂiﬂiy%1u3u 6 %1
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% Taxa

O—7T— T 7T T T T T T T 1
1 2 3 4 5 6 7 8 9 10

No. of Replicates

d' o a [ (=} @ [ (=Y Y a A o < Y] 1 ~
g‘IJ‘YI 10 mu’)u%uﬂﬂl@ﬂﬁﬂﬂiﬂlﬂﬁZ@ﬂﬁuﬁﬁﬂmuWﬂiﬁmU‘iL’Jﬂ!ﬁuWﬂu LUDNINITINUAIDYINN
o 5 £ = ° S 4 2 o 1 =

Niﬂl&’)u‘ﬁﬂlﬂﬂﬂluﬁﬂﬂﬂﬁﬁﬂ'ﬂﬁ]11!’J“L!“Iﬂ‘ﬂm3J13@'3Jsluﬂ'limﬂﬁ’<]681\ﬂuﬁﬂ1u PRC2,

PRC3 1tag TKC3
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3.2 tadamaemumeanivaziaivesaunadon

3 Y
3.2.1 anwia llvesunaaiy
o AA g @ 1 1A 9 o ] ]
anin lvesaaiiinudredianuniinnunievesdnaseglusia s-
{ 1w @ { g @ ] [l
105 1was innuninlagmdeminy 20.52.1 was sgAUANUFIVeIamiNNUAI08190g
Y H
Tu599 4-119 wasHilesz A IMNZIA (m above m.s.l) HAZUIZTAVANNFUNDOWIN 20.7+1.9
A [ g’ < :} 1 [} A 9 A = v A <
wastiteszsimea wazanuivesnszudiioglugranaeuineiudszaun lnaso

Y v H
aofidulng Geesag 43) lnszumim Inadn (@13199 6)

d' 1o .. . ' = ~r 1 A
MINN 6 AMAGA (Minimum) A (Maximum) g (X) UasAInNuAaIanaou

v Y o ' 3’ A o =2
HIATTU (S.E)) ﬂJi’N‘ﬂﬁ]ﬁ]EJblLlﬂ”I‘Llﬁ’ﬂTW‘VI’JllﬂﬁllﬂﬂLmﬁQ‘L!TLIN‘]Jizﬂ”IiVWHﬂﬁ?{ﬂ‘H”I

(n=72)
Parameters Minimum Maximum X +S.E.
Width (m) 5 105 20.5+2.1
Elevation (m above m.s.1.) 4 119 20.7+1.9
Velocity (4 Class) Very low Fast Low

g Y = a
322 fadenmedumennuaziniivesnznouau
J a a A= IS A o 3
pansznenvesnzneuanluusnundnmantidiuInganyuziiiunie

4' 1 I'4 <3 a I 1 1 a A a
Wenvesdlszneuveteymmliadueentuyuiad1eg nudagneuauluaniiin
o = i~ < 9o Y & 9
mmsanuianimiueynmaniinegluriadesay 0.00-68.86 1nasiosas 17.82+2.22 8NN
ny1weglurdovas 3.84-94.50 masdevas 57.58+2.82 oumansteuiliedluridovas 0.00-
59.35 1mAeseoaz 9.54+1.57 nazeyninlaausglusiedesas 0.00-66.77 1massooay

1 a a A v a 1 ] 9 = d' 9
15.06+1.98 drulsmudunisingluaznouduegluriaiosas 0.12-13.46 naziinundsioy

AL 3.34+0.46 (9115199 7)
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d' "o .. . ' = ~r 1 A
MINN T AgA (Minimum) g9ga (Maximum) AuRae (X) LagAnnuaaiamnasy
VINTIIU (SE)sumilﬁ]%ﬂﬂwﬁ’mmﬂmwuazmﬁmaqmzﬂﬂuﬁuﬁﬁwmiﬁﬂm

(n=72)

Parameters Minimum Maximum X £S.E.

Particle size (%)

Gravel 0.00 68.86 17.82+2.22
Sand 3.84 94.50 57.5842.82
Silt 0.00 59.35 9.54+1.57
Clay 0.00 66.77 15.06+1.98
Total - - 100.00
Organic matter (%) 0.12 13.46 3.344+0.46

3.3 dadhilinszgndundsninalngiuSnamiau

[ 4 [] [ [ T A a o
vinmsanmudal lilinszandundsvuialvguinunihauludinass
2 9
v Aa ) ] ' | [
AVIVDINZLAT IV AIVAITINNITUTIUIU 17,304 62 vriaeomiu 5 1Wdy Ao Nematoda,
Plathylheminthes, Annelida, Mollusca, 8% Arthropoda uunwsialasuiu 227 BA
. 7 L o % a ~
(morphospecies) 910 113 23d wundadlulwauers Ins Inalinnuvainvatsuniigalag
o 3 a A o a a o a A [ TA
Swuneemily 179 ¥ia se9aane IduuouuuadaaNNUIIUIUL 24 ¥ila Wenadadly
[ o I~ v 3 Vo Ao ] qu/ A o a
TWldue1s Tns Inareenitluuaazsu wudaininegluguuewuag (Insecta) J§11U7U%1I0
y ° A @ Aa 4 1w dA o
WNAZATINIU 144 BiA 5090901A0ATAATY (Crustacea) 35 ¥ WoMLIdA N0 TUT UV

[

S o w 1 s v W = . A o a A
uuaseoniudrdy nundainnulusuauvesuasdesiln (Diptera) VNUIUTUANINN A

= a IS o Jdaou I v o 2 = <

Ao 49 ¥ila soasunudaddalluouauvewmnas¥ilzu1) (Ephemeroptera) Laziuasnias
9 3} {A o a Y a o w

W?E]@I’N‘LH (Coleoptera) ﬁﬁmmmﬂummﬂu 24 10 21 YUANINAIAU

' '
v JaA ~

darndanugnyunnigadasgluliauueuunadailinnugnay 906 Ao
] I~ [ :} .
M3 1UAT N303pBaz 42.41 utiveenidunguuesldidouii1ae (Oligocheates) taz 1diAou
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Phylum/Class No. of taxa  No. of individuals  Abundance (ind.m'z) % of total number

Nematoda 1 20 2 0.12
Platyhelminthes 1 38 5 0.22
Annelida 24 7,338 906 42.41
Oligochaeta 8 7,147 882 41.31
Polychaeta 14 178 22 1.03
Mollusca 22 3,190 394 18.44
Gastropoda 16 1,376 170 7.95
Bivalvia 6 1,814 224 10.48
Arthropoda 179 6,718 829 38.83
Crustacea 35 1,220 151 7.05
Insecta 144 5,498 679 31.78
Total 227 17,304 2,136 100
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Y o a . - o oA I
M13199 9 I1UIUBTIA (Taxa richness, TR) 1AZANYENYN (Ind.m ) VOIFAINWUIINATIAY

4 Y
#29819919 3 159 (Wet, Dry, and Pre-wet season) 1Ul@az a1l lua1Aa0Ia 191909

Nn@FIUFAIVAN
Taxa richness Abundance (Ind.m~)

Station

Wet Dry Pre-wet Total Wet Dry Pre-wet Total
UTCI1 28 7 11 38 7,413 782 524 2,907
UTC2 18 27 10 41 7,084 7,573 578 5,079
UTC3 18 31 6 45 1,387 7,920 418 3,241
PMC1 21 7 16 39 889 124 2,213 1,076
PMC2 13 17 5 30 533 1,342 720 865
PMC3 9 37 23 51 862 2,329 1,378 1,523
PRCI 12 14 21 35 338 489 898 575
PRC2 13 17 11 35 880 764 916 853
PRC3 18 23 25 48 613 960 1,858 1,144
PBCI 22 18 2 33 924 1,876 36 945
PBC2 24 16 5 36 1,867 480 80 809
PBC3 16 19 14 39 907 418 711 679
TKCI 26 13 28 52 2,800 204 987 1,330
TKC2 5 35 30 50 98 3,262 2,640 2,000
TKC3 7 23 24 46 498 1,822 782 1,034
NTCl1 29 21 18 44 3,413 9,520 1,973 4,969
NTC2 17 26 28 49 373 1,227 2,400 1,333
NTC3 21 20 35 51 1,822 1,102 10,818 4,581
TNCI 21 13 35 46 1,822 773 4,604 2,400
TNC2 27 15 14 40 3,200 2,329 2,320 2,616
TNC3 23 30 21 51 3,227 5,600 3,316 4,047
PACI1 14 18 28 41 773 1,333 2,676 1,594
PAC2 31 34 25 54 4,604 3,111 3,218 3,644
PAC3 31 34 28 61 3,058 2,009 1,013 2,027
Total 162 153 130 227 2,058 2,390 1,961 2,136
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MTN 10 AMAgA (Minimum) 4ga  (Maximum) AuURag (X) HagAinNuAaIAnaoU
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v 3 9
131U (S.E.) veasiladedunadonluduaniming lvewmani guaimima

A A L ' 3’ v A g} A 3w ll
NIEYNIN LAY ﬂaumiaiuggwaquw HAZATUAUNTNU (WQD U93aD1UnUNIBYN

E
i ludinaesmvivesnzaaiuasval (n=72)

Parameters Minimum  Maximum i +S.E.
Stream characteristics
Depth (m) 0.5 10.0 1.81+0.18
Air Temperature (OC) 22.00 37.00 30.38+0.35
Water Temperature (OC) 25.50 36.00 28.68+0.23
Physico-chemical & microbiological variables

pH 2.90 10.80 6.89+0.16
Salinity (ppt) 0.00 1.20 0.04+.018
Conductivity (ms.cm™) 30.0 20,000.0 492.74278.8
Turbidity (NTU) 2.40 677.00 42.53+10.17
DO (mg.l") 0.10 8.30 4.18+0.17
BOD (mg.1") 0.20 8.00 1.99+0.22
TS (mg1") 15.00 531.00 134.47+12.37
SS (mg.1") 1.00 194.00 35.17+5.00
TDS (mg.1") 5.00 344.00 98.11+8.94
TP (mg.l") 0.11 13.13 0.96+0.25
NO, (mg1") 0.00 0.34 0.05+0.01
NO, (mg1") 0.01 5.22 0.60+0.14
NH, (mg.I") 0.02 1.90 0.44+0.05
TCB (MPN.100ml ) 200 90,0000  42,446.3+15,342.4
FCB (MPN.100ml ") 140 35,0000  16,697.7+6,529.8

wQI 2.67 78.83 38.1743.31

N : ﬁ'WﬁﬂﬂuﬁQLL’Jﬂé}ﬂNﬂ1ﬂ 16
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34.1 anuduiuisesnindsnsinniuiladedunadon
v AaAa QSJ} v A4 [ [ J v [ =1
AFUFININNG 22 AFUUANVANNUTOUIVeN1INIEAINLALIAN VD
Q‘ 9 d‘ 1 9 9 S 1w a Q‘{ a 1 1 1 Y dd‘d
gunadonnasud ey Taeladulscaniniseiu1eeg1u119521313 0.000-0.669 AN
Y] Y] o @ Q' 4 Y] Y] 5’09/’ a
anuduiusnuilitedunadeuuniigane %Polychactes agANUdNRUTUIUAINNTDOT L0

G?]JTJEJ‘ﬂﬁ]%EJ‘VINﬂ"IfJﬂ"IWngLﬂﬁﬂli’)\iﬁﬂu?}ﬂ’éjﬂﬂqg]} 66.9% SﬁNﬁ\‘llﬂﬁﬂ %Crustacean ag
4

%Amphipods FIUAFUUTLANTATOTUIGMNY 0.433 1AL 0.370 AINEIAY LazwuI1 1
phip

1
v o d

PYadedandeuddlaniinnuduiusiy %Gastropods (p>0.05) (15197 11)

d‘ [ Iy 4 1 v A [ Y [ Q‘ 9
M319N 11 aUMIANUFUNUTTTHINAFUTINMNVTsFIUINq 0N (n=72)

Biological indices Model v P
%Polychaetes = 2.705 (Conductivity) + 2.023 (Depth) + 0.090 (%Sand+silt+clay) — 9.866 0.669 <0.001
%Crustacean = 0.719 (%Silt) +3.192 (BOD) +3.225 (pH) — 0.210 (%Sand+silt+clay) - 9.961 0.433 <0.001
%Amphipods = 0.059 (Width) + 0.568 (Water T°) -2.150 (NH;) +0.497 (Depth) -16.547 0.370 <0.001
948.220 (NO3_) - 384.057 (TP) + 406.781 (Water T°) - 11.471 (TDS) + 158.157
Abundance = 0.349 <0.001
(%OM) - 3529.588 (Salinity) - 8,980.099
EPT richness Index = 5.007 -0.529 (BOD) — 0.010 (TDS) — 3.684 (Salinity) 0.346  <0.001
ETO richness Index = 0.060 (Elevation) — 0.505 (BOD) — 2.837 0.322  <0.001
%Non-dipteran insects = 85.854 —0.300 (%Sand+silt+clay) — 3.555 (NO3') - 1.652 (Water T°) 0.276 <0.001
%EPT = 1.540 (DO) -0.199 (%Sand+silt+clay) — 1.390 (Water T°) + 56.193 0.267 <0.001
%Insects = 53.071 —4.969 (BOD) —2.163 (%O0OM) 0.252  <0.001
Taxarichness = 0.136 (Elevation) — 1.570 (BOD) + 20.324 0.238 <0.001
Shannon-Wiener (H) = 3.271-0.191 (BOD) 0.198 <0.001
%Annelida = 0.00017 (FCB) +1.673 (%0OM) +24.544 0.191 <0.001
%Dipteran insects = 2.102 (Air T°) - 4.460 (BOD) - 30.687 0.154 <0.001
%Oligochaetes = 0.00020 (FCB) +27.031 0.146  0.001
%Dominant taxa = 3.510—1.399 (Air T°) +73.918 0.142  0.005
%Pelecypods = 0.224 (%Sand) — 1.859 (Air T°) + 58.978 0.140  0.005
Evenness (J) = 0.140+0.014 (BOD) 0.123  0.002
Simpson (D) = 0.808 —0.025 (BOD) 0.094  0.009
EPT/C = 4.788—0.148 (Water T°) 0.077  0.023
ETO/C = 4.180-0.127 (Water T") 0.075  0.025
%QGastropods* = -- -- --

A

3| o A (= v o o o o A 9
HNYLTiA: * lﬂuﬂsﬁusﬁaﬂ']w%lliluﬂjqilﬁuwuﬁﬂﬂﬂﬁ]%ﬂﬁ\umﬂﬁﬂu (p>0.05)
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NM5051180g 11529 0.071-0.210 dauiledenedrunenimuazinlivesnznouAUNEINISD
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HuURaea s (n=72, p<0.05)

Variables No. of Biological Indices Sig. r

Stream characteristics

Depth (m) 2 0.049-0.105
Width (m) 1 0.178
Elevation (m above m.s.l.) 2 0.062-0.210
Water Temperature ("C) 6 0.051-0.075
Air Temperature ('C) 3 0.051-0.088
Physico-chemical & microbiological
pH 1 0.069
Salinity (ppt) 2 0.046-0.050
Conductivity (ms.cm’) 1 0.527
Turbidity (NTU)* -- --
DO (mg.1") 1 0.047
BOD (mg.l") 9 0.071-0.210
TS (me.1)* - --
SS (mg.1")* - -
TDS (mg.l") 2 0.051-0.086
TP (mg.l") 0.074
NO, (mg.l")* - -
NO, (mg.l") 2 0.066-0.093
NH, (mg.1") 1 0.066
TCB (MPN.100ml )* - -
FCB (MPN.1 OOml_l) 2 0.140-0.146
Substrate variables

OM (%) 3 0.047-0.097
Gravel (%)* -- --
Sand+silt+clay (%) 4 0.036-0.132
Sand (%) 0.065
Silt+clay (%)* - -
Silt (%) 1 0.257
Clay (%)* -- --

All Variables 19 0.000-0.527

<3| o {9 1 v o Jdo o
wnewa: * Wudulsi lilianuduiusiuaaiizinin (p>0.05)
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M3 13 aumsndaaaNuduiusszrINasiFInmauilateganintimiamenin nll

a A d
Hagyanunsy (n=72)

2

Biological indices Model r p

%Polychaetes = 2.729 (Conductivity) + 0.023 (TDS) 0.566 <0.001
EPT richness Index = 5.007 -0.529 (BOD) — 0.010 (TDS) — 3.684 (Salinity) 0.346 <0.001

ETO richness Index = 5.494—0.589 (BOD)-0.011 (TDS) —3.711 (Salinity)  0.318 <0.001

%Insects = 47.198 —5.645 (BOD) 0.252 <0.001
Taxarichness = 26.019-1.827 (BOD)-0.018 (TS) 0.222 <0.001
%Crustacean = 3.657 (BOD) + 4.105 (pH) - 27.356 0.214 <0.001
Shannon-Wiener (H) = 3.271-0.191 (BOD) 0.198 <0.001
Abundance = 820.680 (NO3_) —297.776 (TP) + 398.933 (pH) 0.188 0.003
%O0ligochaetes = 27.031 +[2.031 x 10" (FCB)] 0.146 0.001
%Annelida = 29.745+[1.928 x 10" (FCB)] 0.140 0.001
Evenness (J) = 0.140+0.014 (BOD) 0.123  0.002
%Amphipods = 0.014 (TDS) 0.109  0.005
Simpson (D) = 0.808 —0.025 (BOD) 0.094  0.009
%Dominant taxa = 32.912+2.766 (BOD) 0.091 0.010
%Non-dipteran insects = 16.253 —2.303 (BOD) 0.090 0.010
%Dipteran insects = 30.945 —3.342 (BOD) 0.082 0.015
%Pelecypods = 42.903 —3.984 (pH) 0.064 0.032
%EPT = 9.083-1.330 (BOD) 0.062 0.036

EPT/C* = - - -

ETO/C* = -- -- --

%Gastropods* = -- -- --
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AUMIVOIANVTURUT A %Amphipods = 1.963 — 0.028(WQI)



48

a

d‘ o v [ g’ = A A v o
19190 14 Fﬂ’]u:]u@')l,lﬂiellﬂﬁsﬂfﬂﬁ]ﬂﬂmﬂ’]WH’lﬂ’lQﬂ’lﬂﬂ’lW AN UASIAUNTY NUANNTUNUD

v W

VAFHFININ IUFUNITOAD0ELUVHA1A LS (=72, p<0.05)

No. of physico-chemical & 5 5
Biological indices r of Components r Total
microbiological variables Sig.

Abundance 3 0.048-0.066 0.188
EPT richness 3 0.050-0.210 0.346
ETO richness 3 0.041-0.204 0.318
Taxa richness 2 0.046-0.176 0.222
%Polychaetes 2 0.039-0.527 0.566
%Crustacean 2 0.092-0.122 0.214
%EPT 1 0.062 0.062
%Dominant taxa 1 0.091 0.091
%Annelida 1 0.140 0.140
%O0ligochaetes 1 0.146 0.146
Shannon-Wiener (H) 1 0.198 0.198
Evenness (J) 1 0.123 0.123
%Pelecypods 1 0.064 0.064
%Amphipods 1 0.109 0.109
%Insects 1 0.155 0.155
%Dipteran insects 1 0.082 0.082
%Non-dipteran
_ 1 0.090 0.090
nsects
Simpson (D) 1 0.094 0.094
EPT/C - -- -
ETO/C - -- -
%Gastropods -- -- --
All indices 9 0.000-0.527 0.000-0.566

=

3| @ = A =) v o Jo @ :j =
HNBLTiA: * L“]J“Lm"lfuﬁli’Jﬂ'IW‘i/]hllliJﬂ’ﬂiJE‘TiJ‘W“L!ﬁﬂﬂﬂﬂﬂﬂﬂmﬂ1wu1ﬂ1ﬂﬂ18ﬂ1‘w §3pV Uag

a

A o
UNTY (p>0.05)
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Biological indices r Sig. of Coefficient
%Amphipods 0.057 0.043
ETO/C 0.021 0.245
EPT/C 0.020 0.259
EPT richness Index 0.016 0.285
%Crustacean 0.016 0.293
%Polychaetes 0.013 0.341
ETO richness Index 0.008 0.442
Evenness (J) 0.008 0.451
Shannon-Wiener (H) 0.007 0.488
%Non-dipteran insects 0.007 0.495
Taxa richness 0.006 0.513
%Pelecypods 0.004 0.593
%EPT 0.003 0.624
%Insects 0.002 0.697
%Dominant taxa 0.002 0.721
%O0ligochaetes 0.001 0.844
Simpson (D) 0.000 0.893
%Gastropods 0.000 0.894
Abundance 0.000 0.938
%Annelida 0.000 0.940
%Dipteran insects 0.000 0.976

Range 0.000-0.057 0.043-0.976
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a - v Y o [ 1A Y a 3 o l 3 3
MINMANUIN 0. FilA 1azANNYNYY (Ind.m”) vosdad lulinszgndunasvinalvgusnanihaulumsmudiedans 3 a5

Phylum/Subphylum Family Taxa Wet Dry Pre-wet Total
Nematoda Unidentified Unidentified spp. 0.74 4.07 2.59 2.47
Platyhelminthes Unidentified Unidentified spp. 4.44 4.07 5.56 4.69
Annelida Oligocheata Enchytraeidae Enchytraeus sp. 94.07 53.33 22.22 56.54
Tubificidae Branchiura spp. 355.19  342.59  340.74  346.17
Tubifex sp. 236.67  187.41  296.30  240.12
Naididae Dero sp. 58.15 358.89 11148  176.17
Unidentified sp. 57.04 56.67 53.33 55.68
Lumbriculidae Unidentified sp. 0.74 5.19 2.59 2.84
Haplotaxidae Haplotaxis sp.1 3.70 6.30 - 3.33
Haplotaxis sp.2 2.59 0.37 1.48 1.48
Capitelidae Unidentified sp.1 4.81 - - 1.60
Unidentified sp.2 0.37 - - 0.12
Unidentified sp.3 1.48 - - 0.49
Nephtyidae Unidentified sp. 5.56 - - 1.85
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Phylum/Subphylum Class Order Family Taxa Wet Dry Pre-wet  Total
Polychaeta (con.) Nereididae Unidentified sp.1 4.07 5.19 4.07 4.44

Unidentified sp.2 0.37 - 0.37 0.25

Unidentified sp.3 5.56 - 0.74 2.10

Unidentified sp.4 5.19 - - 1.73

Unidentified sp.5 0.74 - - 0.25

Unidentified sp.6 2.59 - - 0.86

Spionidae Unidentified sp.1 1.48 - - 0.49

Unidentified sp.2 - 21.85 - 7.28

Unidentified Unidentified sp.1 0.37 - - 0.12

Unidentified sp.2 1.11 - - 0.37

Hirudinea Glossiphoniidae Unidentified sp. 2.22 - - 0.74

Helopdella sp. - - 2.59 0.86

Mollusca Gastropoda Heterobranchia Ancylidae Ferrissia sp. 6.67 0.37 1.11 2.72
Architaenioglossa Ampullariidae Pomacea canaliculata 0.37 1.11 0.37 0.62

Viviparidae Filopaludina sp 4.44 7.41 4.81 5.56
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Phylum/Subphylum Class Order Family Taxa Wet Dry Pre-wet  Total
Gastropoda (con.)  Pulmonata Lymnaeidae Lymnaea peregra 1.11 - 0.37 0.49
Lymnaea stagnalis - 0.74 0.74 0.49

Planorbidae Isidorella sp. 0.37 - - 0.12

Sorbeoconcha  Thiaridae Unidentified sp.1 4444  65.56 90.00 66.67

Unidentified sp.2 50.74 102.59  20.00 57.78

Melanoides spp. 15.19  15.93 27.04 19.38

Tiara plotiopsis 2.59 2.96 0.37 1.98

Tarebia granifera 2.59 4.81 0.37 2.59

Tiara scabra 1.85 - 2.22 1.36

Clea helena 0.37 - - 0.12

Sorbeoconcha  Hydrobiidae Trochidrobia sp. 27.78 0.37 - 9.38

Unidentified sp.1 - - 0.74 0.25

Unidentified sp.2 - - 1.11 0.37

Bivalvia Unionoida Unionidae Lanceolaria sp. 2.96 0.37 10.00 4.44
Hyriidae Alathyria sp. 0.37 0.74 0.37 0.49
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Phylum/Subphylum Class Order Family Taxa Wet Dry Pre-wet  Total
Bivalvia (con.)  Mytiloida Mytilidae Limnoperna sp. 26.67 11.48 23.33 20.49
Veneroida Corbiculidae Corbicula sp.1 199.63 163.70  172.22 178.52
Corbiculidae Corbicula sp.2 - 6.67 - 2.22
Unidentified Unidentified sp. 11.85 34.07 7.41 17.78
Artropoda/Crustacea  Malacostraca Amphipoda Talitridae Platorchestia japonica 2.22 0.74 0.37 1.11
Oedicerotidae Perioculodes cf. acuticoxa - 1.11 - 0.37
Aoridae Grandidierella gilesi 6.67 7.41 0.74 4.94
Amphilochidae Gitanopsis sp. - 0.74 - 0.25
Corophiidae Kamaka cf. taditadi - 2.22 - 0.74
Paracalliopidae Paracalliope fluviatilis - 0.37 - 0.12
Isopoda Cirolanidae Cirolana sp. 1.48 4.44 0.74 2.22
Tanaidacea Apseudidae Apseudes sp.1 27.41 - 0.37 9.26
Apseudes sp.2 - - 0.37 0.12
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Malacostraca (con.)  Decapoda Atyidae Unidentified sp.1 4.07 1.11 3.33 2.84
Unidentified sp.2 1.85 - 1.85 1.23
Unidentified sp.3 0.37 1.11 0.74 0.74
Unidentified sp.4 0.37 - - 0.12
Unidentified sp.5 0.74 1.48 - 0.74
Decapoda (con.) Palaemonidae Leptocarpus sp. - - 0.37 0.12
Larvae sp. 0.37 - - 0.12
Hymenosomatidae Unidentified sp. - 1.85 0.37 0.74
Parathelphusidae  Siamthelphusa improvisa - 0.37 0.37 0.25
Siamthelphusa sp. - - 0.74 0.25
Branchiopoda Diplostraca Limnadiidae Eulimnadia spp. 32.59  18.52 14.44 21.85
Leydigia
- 0.37 0.74 0.37
Chydoridae acanthocercoides
Kurzia longirostris - 0.74 - 0.25
Macrothricidae 1lyocryptus spinifer 1.85 0.37 4.07 2.10
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Phylum/Subphylum Class Order Family Taxa Wet Dry Pre-wet Total
Diplostraca (con.) ~ Moinidae Moina sp. 7.78 45.56 0.37 17.90

Sididae Diaphanosoma sp. - 10.37 - 3.46
Moinidae Moina sp. 7.78 45.56 0.37 17.90
Maxillopoda Calanoida Calanoidae Neodiaptomus sp. - 135.19 - 45.06
Unidentified sp. 0.37 - - 0.12

Cyclopoida Cyclopidae Thermocyclop sp. 0.37 - 0.37 0.25

Mesocyclop sp. - 9.63 - 3.21

Unidentified sp. 2.22 - - 0.74

Ostracoda Podocopida Cyclocyprididae Cyclocypris sp.1 0.74 6.67 - 11.73
Cyclocypris sp.2 2.59 5.93 3.70 4.07

Cyprididae Candonocypris sp.1 24.44 8.15 2.59 10.37

Candonocypris sp.2 10.37 5.56 15.19 2.47

Cyprinotus scytoda - 0.37 0.37 0.25

Entocytheridae Sphearomicola sp. - 0.37 - 0.12

Artropoda/Hexapoda  Insecta Coleoptera Amphizoidae Amphizoa sp.1 0.37 0.37 - 0.25
Amphizoidae Amphizoa sp.2 - 1.85 - 0.62
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Phylum/Subphylum Class Order Family Taxa Wet Dry  Pre-wet Total
Coleoptera (con.)  Amphizoidae Amphizoa sp.3 - 0.37 0.37 0.25
Dytiscidae Oreodytes sp. 0.37 - - 0.12

Copelatus sp. 0.37 - - 0.12

Unidentified sp. - 0.37 0.37 0.25

Elmidae Ordobrevia sp. 11.85 2148 8148 3827

Ancyronyx sp. - 0.74 - 0.25

Hetroceridae Unidentified sp. 0.37 - - 0.12

Hydraenidae Unidentified sp. - 1.85 46.30  16.05

Hydrophilidae Coelostoma sp. 6.67 8.52 - 5.06

Helophorus sp. - 0.37 - 0.12

Berosus sp. - - 0.37 0.12

Psephenidae Psephenoides sp. 0.74 - - 0.25

Eubrianax sp. 0.37 - - 0.12

Psephenoides sp. 0.37  0.37 0.37 0.37

Unidentified sp. 0.37 - - 0.12

Scirtidae Sinopsephenus sp. - 0.37 - 0.12
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Phylum/Subphylum Class Order Family Taxa Wet  Dry Pre-wet Total
Coleoptera (con.) Staphylinidae Stenus sp.1 0.37 - 1.11 0.49
Stenus sp.2 - 0.37 0.37 0.25

Unidentified Unidentified sp. - 1.11 - 0.37

Collembola Entomobryidae Corynothrix sp. 1.11 0.74 1.11 0.99
Entomobrya sp. 1.11 0.37 0.74 0.74

Cyphoderus sp. 0.37  0.37 - 0.62

Sinalla sp. - - 0.37 0.25

Unidentified sp. 0.74  0.37 0.74 0.12

Hypogastruridae Unidentified sp. 0.37  0.37 - 0.25

Mackenziellidae Mackenziella sp. 0.37 - - 0.12

Sminthuridae Aarhopalites sp. - - 0.37 0.12

Diptera Athericidae Atherix sp. - 0.37 0.74 0.37
Atrichops sp. - 1.11 - 0.37
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Phylum/Subphylum Class Order Family Taxa Wet Dry  Pre-wet Total
Diptera (con.) Ceratopogonidae Probezzia sp.1 7.04 1037 17.04 1148
Probezzia sp.2 2.22 3.70 0.37 6.17

Atrichopogon sp. - 0.37 - 0.12

Unidentified sp.1 1.11 0.37 - 2.10

Unidentified sp.2 0.74  12.59 5.19 0.49

Pupae spp. 0.37 0.74 2.22 1.11

Chaoboridae Chaoborus sp. 0.37 7.41 1.11 2.96
Chironomidae Clinotanypus sp. 33.70 1333 1296  20.00
Microtendipes sp. 22630 12.22 8.52 82.35
Nimbocera sp. 81.85 57.04 17.04 5198
Chironomus sp.1 26.67 31.85 2556  28.02
Gryptotendipes barbipes 852 76.67 51.85  45.68

Ablabesmyia sp. 10.74  5.19 17.41 11.11

Nartasia sp. 2.59 0.37 2.22 1.73
Cryptochironomus sp. 13.70  4.07 35.19 17.65
Polypedilum tritum 2148 65.19 98.15  61.60
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Phylum/Subphylum Class Order Family Taxa Wet Dry  Pre-wet Total
Chironomidae (con.)  Stempellinella sp. 1.11 - 0.74 0.62
Ablabesmyia rhamphe 0.74 3.33 1.48 1.85

Gryptotendipes paripes 5.19 4.44 8.89 6.17

Paralauterborniella sp. 1.85 1.11 0.37 1.11

Paratendipes subaequalis 6.67 4.07 5.56 5.43

Chironomus major 0.37 6.67 7.04 4.69

Stictochironomus sp. 2.96 7.78 6.67 5.80

Georthocladius sp. 0.74 0.74 0.74 0.74
Micropsecta sp. 17.41 11481 115.19 82.47

Gryptotendipes amplus 0.74 3.33 0.74 1.60

Dicrotendipes leucoscelis - 0.37 1.48 0.62

Potthastia longimana - 1.85 6.30 2.72

Cladopelma sp. - - 4.07 1.36

Unidentified sp.1 - 1.11 1.85 0.99

Unidentified sp.2 0.37 1.11 6.30 2.59

Pupae spp. 28.52 2593 28.52  27.65
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Phylum/Subphylum Class Order Family Taxa Wet  Dry Pre-wet Total
Culicidae Anopheles sp. - 0.37 - 0.12
Wyeomyia sp. - 0.37 - 0.12

Ephydridae Parydra sp. 0.37 - - 0.12
Hydrellia sp. 0.37 - - 0.12

Pupae sp. 0.37 - - 0.12

Phoridae Megaselia sp. - 0.37 1.11 0.49
Psychodidae Unidentified sp. 0.74 - - 0.25
Pupae sp. 4.07 - - 1.36

Syrphidae Pupae sp. 0.37 - - 0.12
Tipulidae Tipula sp.1 0.37  0.37 - 0.25
Tipula sp.2 - 1.48 - 0.49

Pedicia sp 0.74 - - 0.25

Unidentified sp.1 1.85  6.30 593 4.69

Unidentified sp.2 0.37 - - 0.12

Unidentified sp.3 - 0.37 - 0.12
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Phylum/Subphylum Class Order Family Taxa Wet Dry  Pre-wet Total
Insecta (con.) Ephemeroptera Baetidae Baetis sp. 222 0.74 0.37 1.11
Unidentified sp.1 8.89 1.85 1.85 4.20

Unidentified sp.2 1.85 3.70 0.74 2.10

Unidentified sp.3 1.11 - - 0.37

Unidentified sp.4 037 0.74 0.37 0.49

Unidentified sp.5 - 1.48 0.37 0.62

Caenidae Caenis sp.1 18.15 10.00 19.63 1593

Caenis sp.2 33.70  5.19 1.85 13.58

Branchycerus sp. 0.37 0.74 - 0.37

Unidentified sp.1 0.37 - - 0.12

Unidentified sp.2 - 0.74 0.74 0.49

Ephemeridae Ephemera sp. 8.52 21.85 - 10.12

Unidentified sp. 0.37 - - 0.12

Ephemerellidae Serratella sp. - - 0.37 0.12

Heptageniidae Heptagenia sp. 037  3.70 - 1.36

Nixe sp. 0.74 - 0.37 0.37
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Phylum/Subphylum Class Order Family Taxa Wet Dry  Pre-wet Total
Ephemeroptera (con.)  Leptophebiidae Paraleptophlebia sp 037 2.59 3.70 2.22
Choroptepes sp. 1.85 10.74 8.15 6.91

Thraulus sp. 222 3.70 1.11 2.35

Unidentified sp.1 0.37 - - 0.12

Unidentified sp.2 0.37 - - 0.12

Potamanthidae Rhoenanthus sp. 7.78  0.37 0.37 2.84

Prosopistomatidae  Prosopistoma sp. 0.37 - - 0.12

Teloganellidae Teloganella sp. - - 0.37 0.12

Hemiptera Corixidae Micronecta spp. 4.07 2741 1.48 10.99
Geridae Eurymetra sp. 0.37 037 - 0.25

Gerris sp. - 0.37 1.11 0.49

Herbridae Hyrcanus sp. - 0.37 - 0.12

Mesoveliidae Mesovelia sp. - 1.11 - 0.37

Notonectidae Unidentified sp. 2.22 - 0.37 0.86
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Phylum/Subphylum Class Order Family Taxa Wet  Dry  Pre-wet Total
Hemiptera (con.)  Veliidae Unidentified sp.1 0.37 - - 0.12
Unidentified sp.2 0.37 - - 0.12

Unidentified sp.3 0.37 037 - 0.25

Odonata Corydalidae Chauliodes sp. - 1.11 1.11 0.74
Chlorocyphidae Rhinocypha sp. 0.74 037 0.37 0.49

Coenagrionidae Zoniagrion sp. - 0.74 - 0.25

Unidentified sp. - 0.37 - 0.12

Corduliidae Somatochlora sp. 0.37 - 0.37 0.25

Unidentified sp. - 0.37 - 0.12

Gomphidae Stylurus sp. 148  0.37 - 0.62

Sinogomphus sp. 0.74 037 - 0.37

Octogomphus sp. 0.37 - - 0.12

Orientogomphus sp. 1.48 444 3.33 3.09

Unidentified sp.1 0.37 - - 0.12

Unidentified sp.2 0.37 - - 0.12
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Phylum/Subphylum Class Order Family Taxa Wet Dry  Pre-wet Total
Odonata (con.) Libellulidae Miathyria sp. - 0.37 - 0.12
Unidentified sp. - 0.37 - 0.12

Macromiidae Macromidia sp. - 0.37 - 0.12

Protoneuridae Unidentified sp. - 0.37 - 0.12

Perlidae Tetropina sp. 1.11 2.22 5.56 2.96

Trichoptera Calamoceratidae Unidentified sp. - - 0.37 0.12
Ecnomidae Ecnomus sp.1 13.70  1.48 4.81 6.67

Ecnomus sp.2 333 0.37 0.74 1.48

Dipseudopsidae Hyalopsyche sp.1 1037  2.96 4.44 5.93

Hyalopsyche sp.2 0.37 - - 0.12

Hydrobiosidae Apilochorema sp. 0.74 - - 0.25

Hydropsychidae Macrostemum sp. 2.22 - - 0.74

Unidentified sp. 0.37 - - 0.12

Hydroptilidae Hydroptila sp. - 0.37 - 0.12
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Phylum/Subphylum Class Order Family Taxa Wet Dry Pre-wet Total
Trichoptera (con.)  Leptoceridae Unidentified sp.1 1.48 1.48 0.37 1.11
Unidentified sp.2 0.74 - 0.74 0.49
Unidentified sp.3 0.74 3.33 2.96 2.35
Setodes sp. 0.37 1.48 - 0.62
Polycentropodidae  Pseudoneureclipsis sp. - 2.96 1.11 1.36
Unidentified Pupae sp. - - 0.37 0.12
Total 2,057.78 2,389.63 1,961.48 2,136.30
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