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Studies on the Community Ecology and Biotic Indices of
Aquatic Insect in the Keelung River and Taxonomic Research
of Water Beetles
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Abstract

The community structures of aguatic
insects are affected by various disturbances
inrivers. Ordination techniques are widely
adopted in evaluating the tempora and
gpatial variations of community structures.
This study present the results of aguatic
insects fauna and related ecological studies
conducted at 15 sampling sites in Keelung
River and its tributaries since August 2003.
The environmental factors and the aquatic
insect composition were investigated to
define the relationships between the
community structures and environmental
parameters using multi-dimensiona scaling



(MDS). The results of environmental
variables indicated that higher vaues in
conductivity, turbidity, suspended solids and
the concentration of NH3-N were found at
sitesin main streams. The water quality at
tributary sites was better than at main stream
sites. Sixty-three taxa in 36 families were
recorded. Most of the newly recorded taxa
were found at tributary sites.  Higher
values of taxa richness, density and diversity
were aso found at tributary Sites.
Evenness was not suitable for evaluating the
community structures. The sampling sites
which affected by pollution and engineer
construction revealed different community
structures from other sites on the 2-D
dimensional scaling plot. The similarity of
aquatic insect community structures between
sites of main stream and tributaries were
40-50% in clustering analysis.  Biotic
indices showed better water qualities in
tributaries than in the main stream. The
water quality degraded from upstream to
downstream in the main stream. The
results in the second season showed better
quality than in the first season. The further
analysis, including the relationships between
biotic parameters and environmental
variables, the differences of variables
between sampling sites, and the key species
contributed to the differences of the
community structures between the main
stream and tributaries. The location of
reference site and revision of the tolerance
values of aguatic insects were major work in
the study on aguatic insect biotic indices.
In different substrate size level, the
ordination plots of sampling sites showed
different patterns, but positive correlation
was found between values of family-level
biotic index. The taxonomic studies of
aquatic beetles focused on Psephenidae.
Several papers on the revision of genus
Mataeopsephus and the rediscription of
Heteropsephenoides were completed and
published.

Keywords: Keelung River, Aquatic insects,
Multidimensional scaling,
Community structure, Biotic indices,

Psephenidae, Taxonomy.
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Site  Sampling site Stream/River pH DO  Conductivity Turbidity Phosphate Alkalinity Hardness BOD SS  NHs-N

no. (ppm)  (uscm) (FTU) (ppm) (ppm)  (ppm) (mg/L) (mg/L) (mg/L)
KLO1 PR ABP A 7.46 8.33 172.0 0.13 0.19 285 525 9.84 2514 0.036
KLO02 * v‘a‘\;}ﬁ; FAIE 8.30 9.25 118.2 0.07 0.25 45.0 315 6.16 16.03 0.078
KLO3 P L =8 E 1 PR 7.24 8.46 106.9 0.01 0.30 42.0 28.5 6.64 17.70 0.043
KLO4 B E b VIR E 7.55 8.44 68.0 0.39 0.21 39.0 18.0 449 1375 0.049
KLO5 ¥ ABP L 8.10 8.61 255.5 8.51 0.23 75.0 70.5 704 1985 0112
KLO6 ARG R B PUE 7.77 7.82 111.5 0.14 0.16 345 255 6.60 16.65 0.039
KLO7 ATEAR h R 7.89 8.00 126.6 0.36 0.13 30.0 255 851 1480 0.040
KLO8 B A IE B PUE 7.89 8.21 92.3 0.86 0.17 285 255 1337 9645 1841
KLO09 5T AKBP AR 7.41 6.06 422.0 6.40 0.43 87.0 855 2209 209.84 3.766
KL10 i@ AP A 8.90 9.40 332 0.15 0.32 78 81 6.87 17.84 0.065
KL11 T ABP I 8.82 9.51 317 7.57 0.25 76.5 79.5 840 18.07 0.428
KL1Z2 %k 2 77 FAIE 7.93 8.76 86.8 0.07 0.29 36.5 320 1453 6313 2289
KLI3 g4~ % o RIE 8.22 8.43 36.5 0.01 0.18 103.5 61.5 6.95 1944 0.036
KL14 = %[ =3 3 ¢} };’gz K 7.93 8.28 128.5 1.38 0.31 55.0 36.0 6.57 1882 0.015
KL15 58" N AL - - - - - - - - - -
(@) KL10 & 4 &% = T4 rpr 5 r—r/n\/klﬁ_;._ﬁ/él“ B i@ dpisv- T2

(b) KL15 % Bt st p % £ 37t

/" FE%J- A o



22 AP EEEeTEREZ KRR A L8

TAXA Common name TAXA Common name
EPHEMEROPTERA #5#% R bERE TRICHOPTERA =z p  Fis
Heptageniidae & &34+ T bRE Stenopsychidae % 7 it (£ ) s
«@ afronurus 9. *Qenopsyche sp. & 7 i/,
*Epeorus erratus Hydropsychidae ¥ % 4t RO T
*Rhithrogena parva(b) * Cheumatopsyche sp. | & 7 i
*Nixe (Nixe) sp. *Hydropsyche sp.x 7 ¢4/
Leptophlebiidae #his-F tiot s Philopotamidae 5 7 14+ ip B
*Choroter pes taiwanensis *Chimarra sp.#¢ 2 7 #8/
*Choroterpides nigella Hydrobiosidae # & 7 it f s G R
*Habrophlebiodes prominens *Apsilochorema sp. v % 7 14 4
Thraulus sp. Rhyacophilidae i % i 4L o e
Ephemeridae #f-uF4L bR *Rhyacophila sp.ii 7 14/
*Ephemera formosana Leptoceridae £ & % isift £ & 7as
Ephemerellidae - #%-4+ | b *Ceracleasp. & R 78/
*Eburella brocha. *Triaenodessp.x & & 718/
*Torleya lutosa Mystacidessp.+ % 74/
*Cincticostella colossa Hydroptilidae 4% % i 4t W® F a8
Ceenidae 4% b4 I FE *Hydroptila sp.4% 7 4§
*Caenis spp. Goeridae 7 F it f Ve
Baetidae = & iyt T FEERE *Goera sp.i B R
*Baetis p. Brachycentridae “& k& 7 i 4t Eh A
*Baetiella bispinosa Micrasema sp.-* #% 7 i
* Pseudocloeon sp. Psychomyiidae ¢ 7 i 4+ B RS
Cloeon sp. *Psychomyiasp. ¢ % i#/h
*Tinodes sp.# ¢ 7 14/
ODONATA #5344 p gk 4% Xiphocentronidae #| 7 i 4+ &) F 1t
Euphaeidae x4 d B *Melanotrichiasp. 2. £ 7 /g
*Euphaea formosa SR RCCTAN Polycentropoididae % §& 7 it 44 3 BB F
Gomphidae % b4t % b *Ecnomidae £ 4 7 il £ & 7
*Qylogomphus shirozui o 4% k% e Lepidostomatidae @i 7 i 4 Ok T 18
*Onychogomphus formosanus ~ # 9 & 4 &  Lepidostoma sp.
*Heliogomphusretroflexus i < ¥ k& % k& Calamoceratidae fx 7 ##4 Fi P
Seboldius deflexus oM E Al G ue Anisocentropussp. B E 7 i g
Libellulidae &bt Sericostomatidae 3: o B AL ST (L) F R
*Zygonx takasago B ) bhE
Orthetrum sp. PLECOPTERA # *2 p o
Cordulegasteridae 4 k&t 9 4% 24 Nemouridae &k % b5t Bh TS
Chlorogomophusrisi % > 4 *Amphinemura sp.
Calopterygidae ¢ w4 4L *Nemoura sp.
*Matrona basalis basalis Ok Pl *Protonemura sp.
Aeschnidae % b4 Perlidae 7 i 4 T i
*Neoperla sp.
MEGALOPTERA 7 #2p Tk, his *Kamimuria sp.
Corydalidae # &4 F ik, -REFL *Paragnetina sp.
*Protohermes costalis * Bk *Leuctridae ¥ 7 #& 4% ¥ Fis
*Neochauliodes sinensis Ay 2

10



(4 % 2)

TAXA Common name TAXA Common name
DIPTERA {3z p ix; #%; 3=; 4 COLEOPTERA ijzp Y
Chironomidae #ix Heidx Psephenidae @ i+ #.4* A -
*Chironomini i Heix * Psephenoides sp. wH ek h
*Qrthocladiinae Eubrianax sp. pl A S
*Tanytarsini *Mataeopsephus sp. Sk AR
*Tanypodinae Ectopria sp. ok B
Simuliidae # #* S Elmidae & %rik 7 £oHrik v B
*Smulium sp. *Senelmis formosana TR ORE S
Tipulidag = #x#* < ix Senelmis wongi AW VR B
* Antocha sp. *Grouvellinus sp.
*Hexatoma (Eriocera) sp. *Zaitzevia sp. ml kB
*Tipula sp. Dryopidae i~ & 4+
Athericidae 78~ f* 381 Elmomor phus sp.
* Atherix sp. Hydrophilidae 7 £ #* 78
Empididae # s 4* $ il Pelthydrus sp.
*Hemerodromia sp. Agraphydrus sp.
Psychodidae i ip 4+ Ptilodactylidae £ =3 #* £ 3
*Psychoda sp. *Scirtide [F] =3 4+ Fli-3
*Ceratopogonidae ##x A Staphylinidae *£ % & 7+ Eie B
Syrphidae & &7 i fi & 7 M
Blepharoceridae e ix #: Hedx HEMIPTERA & & p
Culicidage #x B Gerridag -k & #* kB
Gerris sp.
LEPIDOPTERA #@i#2 p e iR Hydrometridae 3 & #* KL
Pyralidae imis fi BEER Veliidae f & % 4L By
*Eoophyla sp. o RAE

(@™ F RFEMAIF(F) L3364 63 255+ ; 239O P 53489 B A4 o o
(b)yle 8z &1 A& RATR &2 & 55F o
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