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Seasonal variations of biological water quality index based on benthic animals

in the stream of agricultual aera.
& B RkhEkT mHEZT HIRGEET kR
An Ying™, Tatuo OMURA™, Teruyuki UMITA™, Jiro AIZAWA®, Yoshimitu SATO**

ABSTRACT; The seasonal variations of biological water quality indices based on benthic animals
were investigated in the Ohkawa river which was flowing through the agricaltural area. The water
quality of Ohkawa river was characterized by comparatively low organic pollution and high
concentrations of nutrients such as nitrogen and phosphorus.

The total number of species of benthic animals which appeared in the Oh—kawa river through
a year was 132 species, and most of species appeared were belonging to Ephemeropter, Trichoptera
and Diptera.

The seasonal variations in both the number of species of benthic anamals and the number
individuals were clearly observed.

And also the seasonal variations of the biological indices such as similarity index(CA ), the
diversity index (DI), the tolerant species index (I) and the pollution index (PI) which were
based on the benthic animals were more useful in judging the water quality in the Oh-kawa river
from the biological and biochemical viewpoints
KEYWORDS; Oh—kawa river,Benthic animals, Seasonal variations, Biological water quality indices,

Agricultural area
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2. 1 FEEMSB X UHREOME

KNBEFEOMHBOILMIcEE2R L. BEd 2 EHESAM ngﬁw
HHEER L CRAEB I E CHREBNLTknOEITH 5,
FBEMA RS> TH O WO S H24kn L 5 OFR~THAE (St. nt 4 e
1) &#912kn Lk D ERIAKE (5t.5) & ORI TH 5 (Fig. 1) o Pig. 1 3 ¢
A LB s o e . AT, R oM TS (7
ERANIEVIZERLTWBH, &5 bW AEHIKEEE '
b & Lo BEMIB SR> T 5,
ERTCEFEORNREBEBR7 v— o' Z2HVCEONALH
BRBOREFBBEN R (BOD) %Table 1iZ/Rdo COELD.
RECLHAFMBIROGRE . RicAd, B, T, 8Lb
DEEE »T20 THHLERE . RE. BEBLCREMIES
5OPKBTERBICB I BBLREER>T WS,

BB, $RTOFBEMAIIBEMD & OHKOHEEEZIF T
WA, Fic, St UM B Table 1 BOD loading in the Oh-kawa river (kg BOD/year)
L UEMI X 27EREEL %

Basin §

Tamoki-kawa
River

Kesennuma
City

1 2 3km
| DO |

Basin 1

Fig.1 Sketch map of the sampling

stations

. B - z B . . ;
FBHLE EE A S, St 2 Basin 1 asin asin 3 Basin 4 Total
, . Population 18870.2 | 24499.1 8654.6 | 15556.6 65547. 5
B~

RELIFBO PRI, SLIRE ¢ eer 0.0 12007 12016 0.0 2403. 3
BRAOEEOE WHIEKOT  Factory 1075. 2 1041.7 32.9 7182. 0 9331. 8
- . -~ -4 Farm animals | 65597.8 | 180660.4 | 89775.4 | 84884.4 | 420918.0
”ﬁ‘“j St‘4bi‘7\m 1715 Agriculture 4043.8 3270.3 1888. 6 3270. 3 12478.0
D FHICEFNEFNMEBEL T Forest ete. 9082. 3 5601. 7 6961.3 | 10061.2 31706.5
%, Total 98669.3 | 216241.9 | 108512.4 | 110839. 6 | 544380.1
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Fig. 2 Seasonal variations of water temperature

~343—

Fig. 3 Seasonal variations of velocity
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Table 2IT/Rd o EMZB L TRESI MR

FEI132FE . D3 B, Aquatic Insects120fE. Oligochaetad3f. Crustacea. Hirudinea & Gastropoda®s
2% . Hydrochnellae. Nematoda® Turbellaria® 1B Td - oo BABYMEIRKERHICE T 2 MEPERIN
KEWDT, BROZHESHIKERHOBROETIE SV T W,

—FEABLT, 2TCOFEEMSIcEB L TREENALET RO BLERIZ4E T, Hydropsyche ulmeri,
Antocha sp.,Baetis spp. &Chironomidae(G-Type) TH »7co N O DOMMREE Fig 5ITRT
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BHRoN, HAlEEEKREERE 2
& . %@ U TEphemeropterahs
5~16FE. Diptera®3~15FC. &
NEOHPHEBE S, DVWTCTri-
choptea® 2~ 10 I L 72,

(2) EHEHOFEHEE)

Fig 7130. 5’72 v 0L Fh
DREHOZEHETHEZRT DT
b3, ThEFhOFEBEHETOHE
*¥i3229~12881T, KD SEIC
I TIREICHEM L, 19934E4H i
RbEL -1,

BFEIFABVT, WFhol
Bz bKERRIZ2EKE DI~
99% % it KERROHBIA
FEgERZ L, FEEELT.
Diptera& TrichopteraZm &£ <
B OFEHEB R FEIcC02HD
BEEBOEH I L - TEFI N,

Wiz, EEREBRERS &
BEGEWEEREGERLE L.
Wi oM XIEOHBNES - 7o
Z ORFRERRITRY .

$=0.038%N®- '*
U, S
V:ZRBoEER

(r=0.87)

(3) BEBoZEHLH

Table 3I{EFERICE S ( A
OE—~FNETOBELEEOE
HiZHETRT, £9. BLHEOHK
oW, Killick i 5241 %
T O &SI IEKE R R OB
BFENais spp. EBRWT, 2 T%H
Finsk4E B HDEpheneroptera.
Trichoptera& Dipteralc/B L7z,
SsHSo=fF cOBLEOEE
B3R MR OREMAREK D57, 5~88.
9% % Lovt, ChooiERicE-
T BREHLSOEK B X CEE

2

animals found at each station in the Oh-kawa river

in April 1992.

St.1{St.2 [St.3|St.4]St.5]Total
Turbellaria
3 3
Nematoda
Nematoda 17 2 10 29
Ephemeroptera
i 2 2
E. aesculus 1 . i
E. curvatulus
E. latifolium 2 6 5 9 7 29
E. napaeus 1 1 2
E. ikanonis 1 | 1
Rhit . . i
Ephemerella nigra 1 4 7 12
E. rufa 5 16 5 4 4 34
E. trispina 3 8 5 1 17
9 4 26 14 1 54
E. sp. EB 1 1
E. sp. EC 1 1
E. sp. ED 1 1
E. sp. % 12 1 3 18
i 1
B. japonica 2 1 5 1 9
Baetis sp. E 1 1 1 9
B. sp. M 1 1
B. spp. 170 | 101 94 3 1 369
Ephemera japonica 1 1
Paraleptophlabia sp. PA 1 1
Trichoptera
71 71 4 28 14 188
229 | 534 8 80 15 866
H. sp. HC 2 2
Hydropsychidae(4) 5 1 6
Hydropsychidae(B) 1 1
i 1 2 8 11
R. sp. RH 1 1
Rhyacophilidae 2 12 14
Trichoptera 1 1
Plecoptera
ia j 1 1
Perlinae 1 1
Coleoptera
Elmis sp. EE 3 10 2 1 16
E. sp. ED 3 4 1 8
E. sp. 1 1
Stenelmis sp. SC 1 1 1 3
S. sp. SA -2 2
i 1 1
Gyrinus iaponicus 1 1
Megaloptera
Protohermes grandis 2 1 3
Hemiptera
i i 1 10 7 18
Aquarius paludum 1 1
d L . 1 1
Hemiptera 1 1
Diptera
Eriocera sp. EB 1 1
E. sp. ED 2 3 1 1 7
Antocha sp. 33| 240 21 211 | 128 614
Dicranota sp. DA 1 1
Chironomidae (Red-Type) 2 1 2 6 11
C. (Green-Type) 151 182 44 371 118 366
Tabanidae 1 1
Stratiomyidae 1 1
Diptera 10 3 13
Total 594 [ 1201 | 229 | 419 ] 821 ] 2764
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Hydropsychodes brevilineata# & U

Table 3 Seasonal changes of the dominant species of

Antocha sp. DX, TN ENIA~8H . benthic animals in the Oh-kawa river from
1tA~10d B s Ntz v 7 Vi Apr. 1992 to Apr. 1993
LS, B CI10F . & TIRL1ZA
. ] Apr. | Jun.| Aug. | Oct.| Dec. | Feb.| Apr.
DY TVICHBE LB o7, LR
noomommesrom st | | BRI RO R S8
T OO s 5 . n * * LU
11 &5; St 3rd | H.b*| E.s | B* | H.b*| H.b*| wu | B
&S Z > N e T o
Lo sl 1st [ Hu | & | Hu| Kb Bot| mp] N
HEEBRICEIR S OIS B B st.2 | 2nd | A | Es | B* | Hu ¢ | ¢
. 3rd c* B A E.r*| Hou | E.r*| E. r*
Hydropsyche ulmeri®8H OfE{EK O &
. 1st B* A H.u H.b*| H.b* c* E.r*
— 7 2B\ T. Hydropsyche ulmeri. St.3 | 2nd C* | Hu B* | Hou A H.b*| H.b*
. . 3rd | E.b | E.s A E.r*| Hou A c*
Hydropsychodes brevilineata®t & U
. 1st A A H.u H. A A A
Antocha sp. T R TP SHFEICHITT St.4 | 2nd | H.ou | E.s A Au Hou D N*
. e N 3rd c* N* B* Hb* c* c* o
ROPUCEHET £ CEERBIEMT 5 {H
cq . . N 1st A A c* A A A A
@A & 51 fzo Chironomidaeld . A7E St.5 | 9nd c* N* A Hb*| C* c* c*
* * * *
EAEMERTHE0T. SFLb 3rd | H.u C . Hou | Hu H.b™| H.b N
. H.u: Hydropsyche ulmeri. A: Antocha sp.
Hydropsychodes brevilineata® & 9 7% H.b: Hydropsychodes brevilineata
- ¢ : Chironomidae S: Simiulium spp.
AR S EEROLE NS 2HIFTIRK B : Baetis spp. ) N: Nais spp.
R Lo ‘ E.s: Ephemerella setigera
K, Ebob i iEEHRED E.b: Ephemere]lla bifurcata “Tol
.r: Ephemerella rufa t i
Hydropsyche ulmeri ®Z&hic ki T P olerant species
W3, Table 4 Number of the dominant species in 0.50m® of benthic animals in the Oh-kawa
MBS river from Apr. 1992 to Apr. 1993.
BTiRwn Apr. Jun. Aug. Ocd. Dec. Feb. Apr.
POMEE  usgpeacho ulnerd G50 | LIS | geer | aTa0 | geng | anag | el
e Sp.
RERVHS Pydropsvehodes brevilineata | 188 2 | "204 | 3956 | 5800 | 4833 | 3716
LARHEL Chironomidae 366 1074 1851 569 5740 7671 6033

7-Ephenerella trispinald6 H~12H F o€, BEIAAHCRELHB LA, S5t kkeifT

ZESFT LT W cEphemerlla(Drunalla) bifurcatald36H TIESt. 32\ TSt TRIPLF > EZHh, %
DBRBECIEFTHRLED ke SO &R, Chos0ERFIERTCH . KBOWMICX - TIHLE
TORMEBRBIZLIEFTRIMELACEERLTWS, LA T, EASMHORE & EEKSE LD
BB -T, kb oBFLPFCEMORKREIEL .

BEA HicBWT, R ost. 1~St. 3THE LA EBAEESTEABEBMATR B s &),
19935E4 H O7KIRIX 192G X 0 HT°CEL . BEFYOTLE TOBRBEREBN LD BB »fchedic,
L BN, EAREPERORABERZELLZSDLEEL NS,

Fho. AWNCBODME L B BRWEEEIEL T 20, FEMEETH bNais spp. OEEEIIA E
MR CEMOBRKIE & 78 - fo,

BME OB (Fig. 6) 2R 5 &, B FHOSt. 4&St. 5 TOEBIZ ERFEDSt. 1, St. 2&St. 3k b HEH/DIR
(L BHIBRR EICLDBB VD ICEAREER DTSt ATOREMBR DR -1,

NV BEEEBRST T AL VT, HET 3 EABYORBHE XGRS DR L EH
Shic U, BRI/ S BB ENVIHERBENEEASELSNTVANIKCE LT b BERE L UE
EEDBDIENI EERRLT VWS, LOLEBS, INSIRENS ERNTREATYER EEEEPZ IS
sie QMM E LT, BEMBUEGRN S AT, G HEMSEE S LR T (BODA0. 87~4. 6Tppn) H D |
N BEBENSVESICR, ARCBU 2EHCHMRELEVPEHEL LT BEETYMOEBLE LD EE
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B: Antocha sp{
D: Chironomidae

C: Baétis spp.
in the Oh-kawa river

Fig.5 Photographs of common species appeared

A: Hydropsyche ulmeri !
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Fig. 6 Seasonal variations of number of species
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