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Kazuhiro Akaneya®, Tsuyoshi Watanabe*, Shohei Takano* and Noboru Katano™ :
Are water quality indices based on epipelic diatoms applicable ? —A case study

of Toyokawa River, Akita, Japan.

Abstract

Three diatom indices, Diatom Assemblage In-
dex to organic water pollution (DAlpo), the
water quality evaluation of Japanese-type River
(WQEJR), and the trophic diatom index (TDI),
were calculated based on epipelic diatom assem-
blages to test their applicability. The dominant
diatom taxon was Navicula gregaria at three out
of the five sampling sites. At the other two sites,
Nitzschia inconspicua and Nitzschia dissipata var.
media were the dominant species, respectively.
Based on epipelic diatoms, the three diatom indi-
ces showed almost the same correspondences to
the water quality as those based on epilithic dia-
toms. Correlations between the indices and the
water quality were, however, not as expected
from the nature of the indices. For instance,
higher values of TDI at sites with low phospho-
rus concentrations were associated with the
dominance of N. gregaria, which usually indi-
cates high phosphorus concentrations on stones.
Key index words : correlation analysis, diatom
indices (index), epipelon, environmental parame-
ter, water quality
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Fig. 1. The sampling stations (k) in Toyokawa
River.
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Table 1. Diatoms from the Toyokawa River. Taxa less than 1% at the all sites are combined into “others”.
DAlIpo : Diatom Assemblage Index to organic water pollution according to Watanabe et al. (2005) ; catego-
ries 1, 2, and 3 indicate saproxenous, indifferent, and saprophilous groups, respectively. WQEJR : Water
Quality Evaluation of Japanese-type River according to Kobayasi & Mayama (1989) ; categories A, B, and C
indicate most pollution-tolerant, less pollution-tolerant, and pollution sensitive groups, respectively. TDI:
Trophic Diatom Index according to Kelly & Whitton (1995). Larger value of taxon sensitivities, s, corre-
sponds to higher nutrient concentration. Indicator value, v, weights each species’ relative frequencies.

Collecting stations

Diatom indices

DAlpo WQEJR  TDI

Taxa st.1  st2  st3  std  st5 $ v
Melosira varians 33 0.5 0.7 2.2 28 2 C 4 2
Diatoma mesodon 1.3 0.7 0.2 0 0.3 : 1 C 2 1
Fragilaria capitellata 0.5 7.2 2.7 1.7 1.0 1 C 2 1
F. crotonensis 0.5 0.2 1.2 1.0 6.0 2 C 2 1
F. minuscula 0.3 0.2 0.2 1.7 20 2 C 2 1
F. perminuta 0 0 0.2 0 43 2 C 2 1
F. vaucheriae 0.5 1.0 0.5 1.2 25 1 B 3 2
Hannaea arcus var. recta 4.8 5.7 0.2 1.0 0 2 C 1 3
Meridion circulare 1.0 0.7 0 0 1.0 1 C 2 3
Encyonema silesiacum 0 0 0 0 125 1 C 2 1
Gomphoneis okunoi 2.8 0.5 0.5 0 08 1 C 0 0
Gomphonema parvulum 1.5 0.5 0.2 0.2 1.3 2 A 5 3
Achnanthidium convergens 1.5 4.7 35 5.5 05 1 C 3 1
A. minutissimum 0 0.5 0.7 0.5 1.3 | 1 C 2 2
Planothidium lanceolatum 4.5 2.0 2.0 0.7 08 1 C 5 2
Psammothidium helveticum 33 1.5 1.0 0.7 03 1 2 C 3 1
Mayamaea atomus 1.8 0.5 2.5 0.5 03 3 A 5 1
Navicula cryptotenella 0 0 0.2 1.7 L5 2 C 5 2
N. gregaria 418 543 17.0 574 55 2 B 5 1
N. lanceolata 18.0 4.2 2.5 3.0 18 1 2 C 5 2
N. pseudoreinhardtii 0 0 0.2 0 1.3 1 C 4 1
N. vaucheriae 0.5 1.5 2.0 0.7 05 2 C 5 1
N. sp. 0 0 22 0 o .+ 2 C 5 1
Bacillaria paxillifer 0 0 0 0 .o , 2 B 4 1
Nitzschia acicularioides 1.3 0.5 3.5 0.7 73 2 C 4 1
N. dissipata var. media 2.5 2.0 2.5 9.5 208 1 C 4 2
N. fonticola 1.0 0.7 0.5 0 1.8 , 2 C 4 1
N. inconspicua 4.3 74 451 2.0 03 2 C 4 1
N. palea var. debilis 0 0 0 0 48 2 C 4 1
N. romana 0.5 0 0 0 1.3 , 2 C 4 1
N. tubicola 1.0 0.2 0.5 0 20 2 C 4 1
Surirella angusta 0 0 0.2 1.2 1.8 2 B 3 1
S. minuta 0 0 0 0.5 13 7 2 C 3 1
others 4.8 94 132 127 138 !

total 100 100 100 100 100 E
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Table 2. Physicochemical environmental parameters of the Toyokawa River.
Collecing pH  EC COD BOD SS NH;N NO,N NOsN OrN TN PO,P pT-P T-P
stations (mS/m)  (mg/ll) (mgl) (mgl) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)
st.1 7.02 11.16 131 1.10 0.6 0.100  0.001 0.138 0.288 0.526 0.013 0.001 0.014
st.2 7.07 11.70 1.89 152 32 0.069 0.002 0.186 0.447 0.704 0.008 0.004 0.012
st.3 7.19 1232 233 139 45 0.029 0.001 0.119 0273 0422 0.020 0.011 0.031
st.4 6.94 16.63 557 200 16.1 0.095 0.012 0.091 0.607 0.804 0.067 0.081 0.149
st.5 6.76 2400 7.80 242 139 0.336 0.019 0.160 0.812 1.327 0.031 0.043 0.073

¥ % (TRAACS2000, Bran+Luebbe, ¥ 50 % H
W, 5 HC X YNHAN, NOsN, NO:N, PO
PZHI%E L7720 T-NB L UOT-Piz Z N Z kL) +
VAL TT NI G L2Vt Fy
WEA Y Y A EREICMZ A -2 L—T%
T, e R % L 721 IINOsNB £ O'POPL
LCllEL, AiAEH (OrN) LBREEY » T
P) Z Fitox v e L.

Or-N=T-N— (NH:N +NO:-N +NO-N)

pT-P=TP—-PO.P

L MWK E M & RESEE & OB
2¥%r%, Excel (Microsoft, Redmond, USA) ®
J—27 3 — M EKERWTHEHN LR,

b R

KT TEENZ o 22 e (R BB %
VLE) &, HE1TlENavicula gregaria (41.8%),
Navicula lanceolata (18.0%), #u3i2TIIN. gregaria
(54.3%), Nitzschia inconspicua (7.4%), Fragilaria
capitellata (7.2%) , Hannaea arcus var. recta (5.7
%), W3 TIX, N. inconspicua (45.1%), N. gre-
garia (17.0%), H1i4TIX, N. gregaria (57.4%),
Nitzschia dissipata var. media (9.5%), Achnanthid-
ium convergens (5.5%), HE5TIX, N. dissipata
var. media (20.8%), Encyonema silesiacum (12.5
%), Fragilaria crotonensis (6.0%), Nitzschia acicu-
larioides (7.3%), N. gregaria (55%) T & - 7=
(Table 1),
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Table 3. Values of the three diatom indices.

Collecting ) \106 WQEIR  TDI

stations
st.1 57.0 1.73 4.07
st.2 59.9 1.86 332
st.3 56.2 1.35 1.95
st.4 60.2 1.92 2.57
st.5 71.6 1.25 1.99
Z &
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Table 4. Correlation analyses of the
three diatom indices with the 13 envi-
ronmental parameters. * : p<0.05.

water correlation coefficient

quality DAIpo WQEJR  TDI
pH -0.90* 0.20 0.19
EC 0.94* -0.51 -0.61
COD 0.87* -0.38 -0.65
BOD 0.89* -0.32 -0.66
SS 0.63 -0.09 -0.62
NH4-N 0.96* -0.53 -0.33
NO,-N 091* -0.34 -0.54
NO;-N 0.34 -0.12 0.26
Or-N 0.93* -0.21 -0.47
T-N 0.99* -0.34 -0.40
PO4-P 0.21 0.23 -0.40
pT-P 0.39 0.15 -0.46
T-P 0.32 0.18 -0.44
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