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Some indicies with equations for numerical estimation to organic water pollution using the
biological indicators have been developed e.g. H. Knopp (1955), R. Pantle u. H. Buck (1955), M.
Zelinka u. P. Marvan {1961} J. P. Desey (1979} and H. Lange-Bertalot (1979); although a severe
criticism “accurate only in show” has been given to some methods. It is an important cautionary
sigh, since this criticism is caused by the fact that the index and formula do not necessarily take
any ecological significance.

Watanabe, T. (1981) has developed a new index e.g. Diatom Comrmunity Index from an
ecological view point in coformity to the criticism. However, as the study progressed, the method
of ecological classification of diatom taxa and nomenclatures of the groups and index have
changed. In recent years, a new index, Diatom Assemblage index to organic water pallution
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(DAlpo), developed by us. It will be able to provide more accurate and more useful informations
to concerning organic water pollution of rivers and lakes.

At the start of this study, the ecological characteristics of diatom taxa have been investigated
concentrating on the correlation between the relative abundance of each diatom taxa and BOD
value at each sampling station. However, the BOD values are merely instantaneous values at the
time of sampling and are not always constant in Japan. So the value of BOD provides a general
measure to estimate the degree of water poliution, however, even if it was an average of repeated
measured values, it does not always serve as the representative vatue of the water quality in that
station. Therefoe, we are investigating the appropriate classification of diatom adaptabilities to
organic water pollution from the following biological view point,

it can be considered that the taxa occurred frequently accompanied with one another, react
similarly to water quality where they occur.

From this view point, cluster analysis has been undertaken on 454 diatom taxa (f) occurred
in 533 sampling stations (7), using the following equations.

Baced on the clustar analysis, all diatom taxa occurred were allocated to the next three
groups, e.g. Saprophilous species, Eurysaprobic species and Saproxenous species.

Diatom Assemblage Index to organic water poilution (DAlpo) can be calculated by the
follwing equation (Watanabe, T,; 1981 Sumita, T. and T. Watanahe; 1983} (Fig. 5).

DAIpo=100— 3 R, $i=1/2 3 Ry E
DAIpo d1atom assemblage mclex to organic water pollution, the maximum rating is 100.
E} R, Si sum of relative abundances (%) of saprophilous taxa from 1 to » at the sampling
station.
é R, E; sum of relative abundanse (%) of eurysaprobic taxa from 1 to»n at the sampling

station.

The relative abundance of the three components in diatom assemblages increase or decrease
systematically accompanied by the change of DAIpo values. Therefore, it will be said that the
DAlpo value is an index numerized the regularity founded in the variations of the three
components in diatom assemblage.

The ecological significance of DAIpo value was examined by using the pollution spectrum
represented by the rise and fall of dominant diatom species in the course of variation of DAlpo,
and relation between Shanonn’s diversity index and DAlpo value.

From the correlation of DAIpo value with EC, BOD, T-N and T-P, it is suggested that linear
increase of DAIpo is equivalent to increase in a geometric ratio of chemical analysis value.

The numerical water quality map for the surveyed river was made by using DAIpo value in
each sampling station. The map not only shows clearly the present condition of the river
pollution, but also may indicates preventive methods against the river pollution.

River poltution Index (RPIy) was obtained using the numerical water quality map to compare
together the pollution degrees of river systems with different lengths.

Applicabilities of other biological indicators which have developed by some researchers were
investigated by Fukushima, H. and T. Kobayashi. The results may be summarized as follows:

1. Shanonn's divesity index value becomes minimum at the middle of August with high
water temperature, at that time, Homoeothrix janthina commonly oceurres as dominant species in
atiached algal communities.

2. ‘There is a near connection between indicies to the degree of water poilution and water
temperature. [t seems o be explained by the activity variation of bacteria participates in
decomposition of organic matters in water.

The study on diatom communities in non-polluted rivers seems to provide powerful support-
ing factors to investigte the indicator organisms to polluted water. Negoro, K. and T. Goteh
studied the physical backgound which cause the difference in specific compositions of diatom
communities, in the Rivers Ukawa, Yura-gawa, Kino-kawa, Yoshino-gawa and Shingu-gawa.

There are many diatom taxa of which taxonomical identification is very difficult, among
diatom taxa occurred in orgnic polluted water. Kobayashi, H.,, S. Mayama and T. Nagumo
investigted the important indicator taxa from taxonomical and ecological view points by using
SEM.
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Table 1. List of the saprophilous species and their pollution index.

1. Achnanthes exigua Grun. (27.7)
2. Ach. minutissima Kiitz. var, saprophila Kob. & Mayama (19.9)
3. Amphora submontana Hust. {27.0}
4, Cyclotella ervtica Reimann, Lewin & Guillard (25.8)
2. Fragilaria pseudogailionii Kob. & Idei (23.3)
6. Gomphonema pseudoaugur Lange-B. {18.6)
7. Melosira ambigua (Grun,) O, Mill. (28.6)
8. Navicula cloacina Lange-B. (=
9. Nav. confervacea Kiitz. {15.9)
10. Naw. cuspidata (Kiitz)) var. cuspidaia (26.3)
1L Nay. excelsa Krasske (21.9)
12. Nav. goeppertiana (Bleish) Grun. (24.4)
(Syn. Naw. mutica f. goeppertiana (Bleish) Grun.
13. Nav. gysingensis Foged var, gysingensis (22.2)
14. Naw. minima Grun, (28.9)
15. Nav. mulica Kiifz. (22.7)
16. Nay. mutica var. stigma patr. (14.9)
17. Nau. mulica £, undulata (Hilse) Grun. (40.6)*
18. Nav. pelticulosa (Bréb.) Hilse (24.1)
19. Nav. permitis Hust. (24.1)
20. Nav. saprophila Lange-B & Bonik (24.1)
21 Nav. semihuloides Hust. 21.8)
22, Nav. seminulum Grun. (21.8)
23. Nav. seminwlum var. hustedtii Patr. (21.8)
24. Nav. seminulum var. radiosa Hust. (5L.2r
25 Nav. subatomoides Hust, (25.9)
26. Nav. subseminulum Hust. (21.8)
27. Nav. terminata Hust. (68.1)"
{Syn. Nawv. mutica var. tropica Hust.)
28. Nitzschia heufleriana Grun. (21.4)
29 Nit. palea {Kiitz.) W. Smith (26.7)
30. Nit. palea var. debilis (Kiitz.) Grun. {17.0)
3L Pinnularia braunii (Grun,) Cleve var. amphicephala (Mayer) Hust. (17.3)
32. Pin. gibba Ehr. var. sancle (Grun.) Meist. (25.6)
33. Pin. microstauron (Ehr,) Cleve (21.3)

{ ): X, {poliution index in each taxon).
*: The pollution index values of other taxa belongs to this species are Jow, and the frequency of
occurrence in this taxon is very few.

i, E, SHROEESBMSRHEL/MELD, 305 MIfSTH » Foo WBAESMTE TRROH R
RIS O S Lo T 1 EEMO 4d~12BOE Lot

oG EamRBcEd 2ol E AL BOD: BODs

Foo M BIEEIZEE (EC) 3, AEMliHREn il COD: #= v # »8Bh UEEH U EEE

FEL 7l 20°C {REETH B, EMRARIEHE T-N: 4 =& — Wik

L7 633 {tisid 5 &, KESrEAL SN DE TP 2Y7FVRBRT v E=Y LK
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Table 2. List of the eurysaprobic species and their pollution index.

—_—

12.
13.
14,
15.
16.
17.
18.
19,
20.
21
22,
23.
24,
25,
26,
27
28.
29.
30.
3L
32.
33.
34.
35.
36.
37.
as.
39.
40.
41,
42.

=TI I - L SR

(Syn.

Achnanthes delicatulae (Kiitz.) Grun.

Ach. hungarica (Grun.) Grun. var. hungarica
Ach. hauckiana Grun. var. hauckiana

Ach. inflata (Kiitz.) Grun.

Ach. lanceolata {Bréb.) Grun. var. lanceolata
Ach. lanceolata var. dubia Grun.

Ach. lanceolata var. elliptica Cleve

Ach. lanceolata var. omissa Reim.

Ach. lanceolata var. rostrata Hust.

Ach, Iinearis W. Sm. var. jackii (Rabenh.} Gran.
Ach. minutissima Kiitz.

Achnanthes lineariformis Kob.

Ach, linearis W.Sm.

Ach. linearis f. curta H. L. Sm.

Ach. microcephala Kiitz.)

Amphora acutiuscula Kiitz,

Amp. montana Krasske

Amp. ovalis Kiitz, var, ovalis

Amp, ovalis var. affinis {Kiitz,) V. H.

Amp. ovalis var. pediculus Kitz.

Asterionella gracillima (Hantzsch) Heiberg
Bacillaria paradoxa Gmelin
Caloneis bacilium (Grun.) Mereschkowsky

Cal. bacillum f. constricta Mayer

Cal. bacillum var. subcuneata Mayer

Cal. clevei (Lagst.) Cleve var. alfenuate Manguin
Coccneis pediculus Ehr.

Coc. placentula Ehr,

Coscinodiscus lacustris Grun.
Cyclotella atomus Hust.

Cye. comia (Ehr.) Kiitz.

Cyc. glomerata Bachmann

Cye. Kiitzingiana Thwaites
Cyc. meneghiniana Kiitz,

Cyc. pantanelliana (Pantanelli) Castracane
Cve. pseudostelligera Hust.

Cye. stelligere Cleve & Grun.
Cye. stelligera var. tenuis Hust.
Cye. striata (Kitz.) Grun.
Cymbella affinis Kiitz.

Cym, microcephala Grun.

Cym. sinuate Gregory

Cym. tumida (Bréb.) V.H.

Cym. tumida var. gracilis Hust.

Cymn. turgidula Grun,
Cym. turgidula var. nipponica Skv.

—150—

{39.3)
(36.7)
(72.1)
(50.3)
(70.9)
(75.7)
(85.2)*
71.7)
(68.3)
(73.0)
(61.2)

(25.6)
(43.2)
(76.5)
(50.3)
(62.3)
(67.2)
(59.8)
(62.2)
(57.3)
(19.5)*
(34.1)
(50.2)
(45.3)
(59.8)
(30.1)
(55.2)
(45.3)
(32.9)
(32.4)
(43.3)
(36.2)
(60.1)
(32.3)
(49.6)
{46.5)
{49.8)
(73.3)
(70.8)
(64.0)
(64.4)
(72.5)



43.
44,
45.
46,
47.
48,
49,
50.
51.
52,
83.
54,
55,
54,
B7.
58.
59,
60.
61.
62.
63.
64.
65,
66.
67.
68.
69,
70.
71.
72.
73.
74.
75.

76.
77.
78,
79.
80.
81.

82.
83.
84.
85.
36,
87.

(Pro Syn.

(Syn.

Diatoma vulgare Bory var. vulgare

Dia.
Dia.

vulgare var. brevis Grun.
vulgare var. productum Grun.

Fragilaria brevistriata Grun. vard brevistridta

Fra.
Fra.
Fra.
Fra,
Fra,
Fra.
Fra.
Fra.
Fra,
Fra.
Fra.
Fra.
Fra.
Fra.
Fra.
Fra.
Fra,

brevistriata var. capitate Hérib.
brevistrigia var. inflata {Pantocsek) Hust.
capucina Desmaziéres var, capucina
capucina var. acutae Grun.

capucina var. lancelata Grun.

construens (Ehr.) Grun. var. construens
construens var. binodis {Ehr.) Grun,
construens var. veneta (Ehr.} Grun.
crotonensis Kitton var. crofonensis
crolonensis var, oregona Sov.

elliptica Schum.

pinnata Ehr.

pinnata var, lanceltula (schum.) Hust.
pinnata var, trigona (Brun. & Heribaud) Hust.
virescens Ralfs var. virescens

virescens var. elliptica Hust.

virescens var. mesolepta Rabenh.

Frustulia vulgaris Thweites
Gomphonema affine Kiitz, var, affine

Gom,
Gom.
Gom.
Gom.
Gom.
Gont.
Gom.
Gom.
Gom.
Gom.

angustatum {Kiitz,) Rabh. var, angustatum
angustatum var. productum Grun.
angustatum var. sercophagus (Greg.) Grun,
angustatum var. undulatum Grun,

gracile Ehr. var, gracile

gracile var. auritum (A. Braun) Cleve
intricatum Kitz, var, intricatum
intricatum var. pumilum Grun,

mimitem Agardh

olivacea (Lyngb.) Dawson

Gomphonema olivacewm (Lyngb.) Kiitz)

Gom.
Gom.
Gom.
Gom,
Gom.
Gom.

parvelum (Kitz) Grun.

parvulum var. exilis Grun.

parvulum var. lagenula (Kiitz. ? Grun.) Hust,
parvulum var. microps (Kigz,) Cleve
parvulum var. subellipiica Cleve
pulvinatum Braun

Gomphonema intricatum var. pulvinatum Grun.

Gom.
Gom,
Gom.
Gom.
Gom.

sphaerophorum Ehr.

subclavatum (Grun. in V. H.) Grun. var. subclavaium
subclavation var, commulatum {Grun,) Mayer
tenellum Kiitz.

tergestinwm (Grun.) Fricke

Gyrosigma spencerit (W. Sm.) Cleve
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(68.2)
(78.2)*
(64.0)
(45.3)
(78.9)*
(48.4)
(55.1)
(42.9)
(62.2)
(59.2)
(28.3)
(61.6)
(44.5)
(56.0)
(43.7)
(53.6)
(52.4)
(13.5)
(73.9)
(71.1)
(70.8)
(72.7)
(49.1)
(49.5)
(52.8)
(75.97
276y
(39.3)
(50.4)
(45.3)
(60.1)
(37.4)
(67.0)

(34.8)
{20.3)*"
{214y
(59.2)
(65.1)
(59.5)

(33.5)
{20.8)
{36.1)
(67.2)
(67.6)
(72.9)



88.
89,
90.
91.
92,
93.
94.
95.
96.
97,

98.

98,
100.
10L.
102.
108.
104,
105.
106.
107.
108.
108.
110.
111
112.
113.
114.
1185,
116.
117.
118.
119
120.
121
22,
123
124.
125,
126.
127.
128.
129.

130.

{Syn.

(Syn.

{Syn.

Gyr. spencerii var. curvula Grun.
Hanizschia amphioxys (Ehr.) Grun.
Hydrosera triquetra Wallich

Melosire distans (Ehr) Kiitz. var. alpigena Grun.

Mel. granulata (Ehr.) Ralfs

Mel. granulata var. angustissima Miill.
Mel. islandica O, Miill.

Mel. islandica subspec. helvetica O. Miill.
Mel., italica (Ehr.) Kiitz.

Mel, italica f. curvata (Pantocsek) Hust.
Melosira italica var. corvata Pantocsek)

Mel. italica var. tenuissimna (Grun.) O. Mill.

Mel, varians C. A, Ag.
Navicula acceptata Hust.

Nav. accomoda HRust, var. accomoda

Nav. arenariaeformis Pantocsek

Nav. arvensis Hust. var. arvensis

Nav. atomus (Naeg.) Grun. var. atomus
Nav. bacillum Ehr.

Nav. brevissima Hust,

Nav. capitata Ehr. var. capitala

Nav. capitata var. hungarica (Grun.) Ross
Naw. capitata var, nearis Ostrup

Nav. capitatoradiata Germ.

Nav. cari Ehr.

Nay. contenta Grun.

Nav. contenta £ biceps Arnott

Nawv, cryplocephala Kiite,

Nav. decussis Ostrup var. decussis

Nav. elginensis (Greg.) Ralfs var, elginensis
Nav. elginensis var. lata (M. Perag.) Patr.
Nav. elginensis var. neglecta (Krasske} Patr.
Nav. exigua (Greg.) O. Miill. var. exigua
Nav. exigua var, capitata Patr.

Naw. exilis Kiitz.

Nav. explanaia Hust. var. explanata

Nav. Jfrugalis Hust.

Naw. gotholandica Grun.

Nap. graciloides A. Mayer

Nav. pregaria Donkin

Nav. guluensis Giffen

Nap. hasta Pantocsek

Nav. heufleri Grun. var. heufleri

Navicula cincta var. heufleri Grun.)

Nav. heufleri var. leptocephala (Bréb. ex Grun,) Peragallo et Peragallo

Navicula leptocephala Béb, ex Grun.
Navicula cincta var. leptocephale Bréb. ex V. H)
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(61.9)
(33.9)
(64.5)
(29.7)
(59.9)
(43.4)
(44.7)
(35.6)
(56.1)
(61.6)

(63.5)
(67.8)
(68.4)
(31.5)
(56.2)
(59.0)
(58.4)
(72.2)
(61.3)
(66.3)
(7857
(62.1)
{41.6)
(72.4)
(68.8)
(71.1)
(62.5)
(64.1)
(55.2)
(72.8)
(69.2)
(59.7)
(68.5)
{ o)
{71.2)
{—)
(67.9)
(56.3)
(66.0)
(39.9)
{73.1)
{70.6}

{69.9}



131.
132.
133.
134.
135.

136.
137.
138.

139.
140,

141,
142,
143.
144.
145.
146.
147.

148.
148.
150.
161,
152
163.
154,
155.
156.
157.
158.

159.
160.
161.
162,
183.
164.

165.
166,
167,
168.
169,
170.

(Syn.

(Syn.

(Syn.

{Syn.

{(Syn.

(Syn.

Naw, hustedrit Krasske
Nav. lanceolata (Agardh) Ktz

Nav. laterostrata Hust,

Nav. tuzonensis Hust. var. luzonensis

Nap. mendotic Van Landingham

Navicula dulcis Patr.)

Nav. menisculys Schumann

Naw. menisculus var. upsaliensis (Grun.) Grun,
Nav. minuscula Grun.

Navicula muralis Grun.)
Nav. mollis (W. Sm.) Cleve

Nav. neoventricosa Hust.

Navicula mutica var. ventricosa (Kiitz) Ci. et Grun.)
Nay. notha Wallace var. notha

Nav. odiosa Wallace var. odiosa

Nav, Paucivistata Patr. var. paucivistaia

Neav. permitis Hust.

Nav. perpendicularis Cleve-Euler

Nav. prosirata Grun.

Naw, Psedolanceolata Lange-B.

Navicula lanceolate (Agardh,) Kiitz.)
Naw. pupula Kiitz. var. pupula

Nav, pupula var. capitata Hust,

Nav. pupula var. elliptica Hust.

Nav. pupula var, mutata (Krasske) Hust.

Nav. pyemaea Kiitz,

Nav. radiosa Kiitz. var. radiosa

Nav. radiosa £. nipponica Skv.

Nav. rhynchocephala Kitz. var. rhynchocephala
Nav. riwnchocephala var. amphiceros (Kiitz)) Grun.
Nav. rhynchocephala var. germanit (Wallace) Patr,
Nav. salinarum Grun. var. intermedia (Grun.) Cleve
Navicula cryptocephala var. intermedia Grun.)

Nauv. subminuscula Manguin

Nav. symmetrica Patr. var. symmetrica

Nav. taniulc Hust.

Nav. tenelloides Hust, var. lenelloides

Nav. thienemannii Hust.

Naw, veneta Kiitz,

Navicula cryptocephala var, venefa (Kiitz} Grun.

Nav. cryplocephala var. subsalina Hust.)

Nav. veniralis Krasske

Nav. viridula Kiitz.

Nav. viridula var. avenaceae (Bréb.) Grun.

Nav. viridula var. linearis Hust.

Nav. viridula var, rostellate (Kiitz. ?) Cleve

Nav. viridula var. slesvicensis (Grun.) Cleve
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()
{67.7)
(58.3)
(34.6)
(64.7)

(62.8)
{70.5}
(59.0)

(63.9)
(68.1)

{71.8}
{39.5)
(40.9)
(=)
{(41.7)
(70.0)
(59.0)

(34.7)
(60.1)
(53.0)
(45.2)
(34.8)
(71.7)
(35.8)
(61.7)
(39.0)
(59.2)
{73.8}

{—)
(49.6)
(32.3)
(49.6)
(36.6)
(60.7)

(72.5)
(73.9)
(73.9)
(73.9)
(73.9)
(69.5)




171.
172,
173.
174.
176.
176.
177.
178.
179.
180.
181.
182.
183.
184.
18a.
186.

187.

188.
189.
190,
191.
192.
193
194.
195.
196.
197.
198.
159.
200.
201.
202.
203.
204.
2056.
206.
207,
208,
209
210.
211
212.
213.
214,

{Syn.

{Syn.

(Syn.

Nav.

zanoni Hust.

Nitzschia acicularis W. Sm.

Nit.
Nit.
Nit,
Nit,
Nit,
Nit.
Nit.
Nit.

Nav.

Nit.
Nit.
Nit.
Nit.
Nit.

amphibia Grun.

archibaldii Lange-B.
brevisstma Grun.

clausti Hantzsch

communis Rabh.

denticule Grun.

fliformis (W, Sm) Hust.
Jfonticola Grun,

Sfonticola var. genuina A. Cl.
Jrustuln Kiltz var. frustulum
Srustulum var. perminuta Grun.
var. perpusila (Rabh.) Grun.
Sfrustulum var, subsaling Hust.
gandersheimiensis Krasske

Nitzschia leavis Hust)

Nit,

graciliformis (Hust) Lange-B.

Nitzchia graciloides Hust.)

Nit.
Nit.
Nit.
Nit.
Nit.
Nit.
Nit.
Nit.
Nit.
Nit.
Nit,
Nit,
Nit,
Nit,
Nit.
Nit.
Nit.
Nit.
Nit.
Nit.
NiL
Nit.
Nit.
Nit.
A
Nit.
Nit,

gracilis Hantzsch

hantzschiana Rabh.

hungarica Grun. var. finearis Grun.
intermedia Hantzsch.
Kiitzschinghiana Hilse

linearis W. Sm.

minuta Bleish

nana Grun.

obiusa W, Sm.

obtusa var. scalpelliformis Grun.
ovalis Arnott

paleacea Grun,

parvula Levis

pusitla Grun.

romana Grun.

rostellata Hust.

sigmea (Kiitz) W. Sm.

sinuata (W. Sm.) Grun. var. delognet (Grun.} Lange-B.

sinuata var. tabellaria Grun.

stagnorum Rabh.

sublinearis Hust.

subtilis Kiitz.

thermalis (Kiitz.) Auersw. var, intermedia Grun.
tryblionella Hantzsch var. debilis (Arnott) A. Mayer
tryblionella var. subsalina Grun,

tryblionella var. victoriana Grun.

umbonata (Ehr.) Lange-B.

Nitzschia thermalis (Kiitz)) Auersw.)
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(40.3)
(69.6)
(31.6)
(46.2)
(62.3)
(74.1)
{55.0)
(66.8)
{54.9)
(69.1)
(19.6**
{71.8)
{71.8}
{708}
{71.8)
(60.9)

(60.1)

(60.0)
(73.2)
(22.0
(32.2)
(73.2)
(68.0)
{(—)
(36.1)
(46.0)
(217
(51.8)
(70.9)
(62.7)
(17.1)**
(659.3)
(66.0)
(66.4}
(44.2)
{76.3y"
(60.6)
(72.0)
(28.7)*
(53.8)
(63.9)
(62.0)
(19.5)**
(53.8)



215, Pinnularia biceps Greg, var. biceps {18.9)*
218. Pin, biceps f. petersenii Ross (30.1)
217. Pin. brebissonii Kiitz, (67.1)
218. FPin. maolaris Grun. (72.2)
219, Pin. subcapitata Greg. var. subcapitata (40.9)
220. Pin. subcapitata var. paucistriata Grun. (70.3)
221, Rhoicosphenia abbreviata {Ag.) Lange-B. (45.4)
222, Stauroneis montang Krasske (63.8)
223. Sta. smithii Grun. (36.6)
224, Stephanodiscus hantzschii Grun. {60.0}
228, Ste, invistatus Hohn et Hellerman (34.8)
226. Surirella ovalis Bréb. (57.4)
(Syn.  Swurirella ovate Kiitz.
Sur, angusta Kiitz.)
227, Sur. ovala var. pinnata (W. Sm.) A. CL (57.4)
228, Sur. ovata var. salina (W, Sm.) Hust. (57.4)
229. Synedra delicatissima W. Sm. var. delicatissima {56.1)
230. Syn, delicatissima var. angustissima Grumn. {89.2
231. Syn. inaequalis H. Kobayashi (68.8}
232, Syn, parasitica W. S3m. var. parasitica (44.2)
233. Syn, parasitica var. subconstricta Grun. (75.4)*
234, Sy, rumpens Kiitz, {64.3)
235, Syn. socia Wallace var. socia (64.5)
236. Syn. tabulata (Ag.) Kiitz. {47.3)
(Syn.  Synedra fasciculata (Ag) Kiitz. var. faciculata)

237. Syn. ulna {Nitzsch) Ehr. var. ulna (61.5)
238, Svan. ulnae var. amphirhynchus (Ehr.) Grun. (59.6)
239, Syn.  wulna var. contracta Ostr. (44.7)
240, Sy, ulna var. constricta A. Maver (29.8)**
241. Syn. ulna var. obiusa V. H. (22.1)™*

{ }: X,(pollution index in each taxon).

*: The poliution index values of other taxa belongs to this species are low, and the frequency of

occurrence in this taxon is very few.

**: The pollution index values of other taxa belongs to this species are high, and the frequency of

occurrence in this taxon is very few.
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Fig. 4. Distribution patterns of saprophilous,
eurysaprobic and saproxenous species in the
relation between DAlpo value and relative
abunbance.

Sp-1: Saprophilous taxa with high abundance
Sp-2: Saprophilous taxa with low abundance
E-1: Eurysaprobic taxa with high abundance
E-2: Eurysaprobic taxa with low abundance
Sx-1: Saproxenous taxa with high abundance
Sx-2: Saproxenous taxa with low abundance
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Fig. 5. (U) Explanation drawing of the equation to obtain DAlpo value.

DAIpo: diatom assemblage index to organic water pollution based on the specific components of
c:,ﬁpilithic diatom assemblage
El R, Si sum of relative abundances (%¢) of saprophilous taxa from 1 to m occurred in the
suampling point
-.% R, E; sum of relative abundances (%) of eurysaprobic taxa from ! to # occurred in the
}sampling point
A: saprophilous species only in the assemblage
B: eurysaprobic species only in the assemblage
C: saproxenous species only in the assemblage
{D) Relative change of components (saprophilous, eurysaprobic and saproxenous species) among
533 diatom assemblages, in the course of the change of DAlpo values.

The upper bar shown the diatom component is divided inte two parts by the axis M in Figure
5 (), DAIpo value is equal to the value of relative abundance (%4) corresponded to right part of
the bar. In Figure 5 {D), standing the bar on the horizontal line, the bar is equivalent to cuter and
inner line with an arrow head of this figure.
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Fig. 6. Pollution spectrum by the dominant diatom taxa in epilithic assemblage on river bed, and
number of dominant taxa within every 20 range of DAlpo value.
solid line: show the DAIpo range of sampling peints in where the taxon occurred with over ten
percent in relative abundance. ‘
bold line: show the DAlpo range of sampling points in where the taxon was dominant species.
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Fig. 7. Graphs of DAlpo vs. Shannon’s diversi-
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Fig. 8. Correlation of EC, BOD, COD, T-N and T-P with DAlpo.
From this figure, we can predict the average and 95% confidence intervals of each parameter
during one year, going back to the past from the sampling time.
Three lines show the average value and 95% confidence intervals for an individual prediction of
each parameter from DAlpo value.
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Fig. 9. Graphs of DAIpo vs. EC, BOD, COD, T-N and T-P.
Each parameter is able to be calculated by the following equation from DAlpo value.

Eleciric conductivity—EC— (uv/cm}

logx =—0.011 (DAlpo)+2.719
BOD (ppm)

log x = —0.018 (DAIpo)-+1.317
COD (ppm)

logx =—0.013 {DAlpo)+1.217
T-N (ppm}

logx =—0.016 (DAlIpo)+1.041
T-P (ppm}

logx =—0.019 (DAIpo)+0.136
r: coefficient of correlation
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