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The mechanism of the coastal water
pollution (11)

Ryuji Fukuyama
Jiro Arisue
Shousuke Natsume
and Osamu Saitoh

Abstract

Water quality of the castal areas affected by many
factors, such as, geographical
features, weather, sea currents,etc. Especially, the
river flux involved a large quantity of organic matter
and nutrients is the most effective factor of its. The
following year
1989,in term of COD, many
Hokkaido are often exceed the
Relationship between COD

and rainfall suggested that fresh

coastal areas arround

environmental standard.

water diffuse in coastal sea from Category B:C to
Category A, and it COD values exceed

2mg1, in the Otaru sea, within the limit of
fall of 40 mm. In the
against it,COD value well below the environmental

rain-

Hakodate sea,

standards 2mg.”1, within the limits of a
rainfall of 40mm.

The resalt of this research has many suggestions,
for example, coastal water has
been polluted by many pollutants and has affected
by river, and degree of coastal
river flux and

pollution has controlled mainly

geographyical feature.
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M4 (FfEH) £RB BEUAKE kiR pH DO T-N T-P N/P  Chl-a ik HEHOR
o C Paf% mg/l  mg/l pe/l

1 dek@E (‘)i 900712 1.2 228 7.7 615 0.43 0,024 17.9 501 ¥XK
2 EEBE (FEEH) 900713 0.7 22,3 7.7 99.0 L0 0.091 11.0 28.0 ¥k *
3 NRUAE (MEmr, WLEAT) 900606 0.3 13.0 7.2 854 0.68 0.070 9.7  1.41 K *
4 AFEM (L3CRD) 900724 1.5 220 7.3 103.2 0.62 0.061 12.2 353 @K
5 MEE (mE) 900701 1.4 22.8 86 99.6 0.56 0.043 13.0 43.1 ¥k
6 HiEF A (BFEAED) 900605 1.6 148 6.8 93.8 0.23 0.010 23.0 0.40 ¥k
7T AW R R 900703 26.0 10.3 7.6 97.7 0.17 <0.003 - 0.19 ¥k
8 FUx# (R=h) 900911 >1.B 21,1 7.1 865 0.76 0.010 76.0 10.0 K *
9 FHEW (R=EH) 900911 2.0 21,65 7.1 99.9 0.68 0.010 68.0 8.23 K *
10 7 yF vyl (FRIEDET) 900605 0.7 13.7 7.1 937 12 0.110 10.9 13.4 Xk *
11 7 yFyail] (REHIEr) 900726 1.3 23,9 7.7 943 0.49 0.018 27.2 2.75 WK %
12 7 yF vl (REHIET) 900828 1.2 181 7.3 741 12 0.055 21.8 1.66 ¥k *
13 2 vFvoil (HEsEr) 901003 0.5 14.7 6.9 825 L3 0.180 7.2 16,4 ¥k *
14 2 vF il (RENET) 910910 1.0 17.1 7.9 957 0.67 0.062 10.8 T7.16 ¥k *
15 A% F=U@ (FIRELET) 910528 1.LO 166 4.8 953 0.50 0,023 21.7 9.13 #K
16 #E%E G E LRT) 910528 2.0 14.4 7.8 112.3 0.32 0.039 8.2 1.6 ¥k
17 R (EAF) 910529 0.3 144 7.9 108.5 0.36 0.013 27.7 1.1l ¥k *
18 A4 (BBl 910819 1.4 23.8 7.8 123.5 0.69 0.026 26.5 2,62 kK *
19 HERE (HIREET) 910819 1.2 20.0 8.2 109.8 0.59 0.087 6.8 1.79 ¥k %
20 HEERI (RREARET) 910918 1.1 185 83 9.3 0.76 0.070 109 17.2 #K
21 ¥Ibad (e 910918 >L.5 17.7 7.2 93.1 0.62 0.080 7.8 9.67 ¥k *
22 AEAEEM (e 910730 0.9 21.6 7.1 90.8 0.44 0.160 2.8 181 ¥k *
23 {HAKORY L (ViH) 920831 2.0 19.1 6.6 1123 0.12 0.004 30.0 589 K
24 JERTE—4 b (53RiH) 920831 1.6 16,5 6.3 103.6 0.23 0.003 76.7 245 #Kk
26 JARTH 4 A (&) 920831 .LO 10,1 6.8 927 0.20. 0.003 66.7 3.48 @K
26 HMEF A (M) 920716 1.6 19.8 7.3 1025 0.15 0.008 18.8 1,26 Ak
27 F|BIS A (FHIET) 920610 2.0 12,2 7.2 1127 0.31 0.006 51.7 3.02 Kk
28 RS — & A (WANPET) 920715 3.0 17.6 7.2 1124 0.24 0.004 60.0 1.15 K
29 Tar¥4E (LKET) 920622 1.6 187 7.3 949 0.39 0.024 16.3 3.71 K *
30 RS A (M) 920623 6.5 19.2 6.7 981 0.19 <0.003 - 0.48 K
31 mRS A () 920624 5,0 20.6 6.9 1029 0.29 0.005 58.0 0.81 K
32 MK A (RN 920624 3.8 17.5 7.2 97.0 0.24 0.008 30.0 1.88 ik
33 kv bo@E CKH#ET) 930804 2.0 20.2 7.9 1043 0.71 0.037 19.2 22.3 ¥k
34 ERA A (HSE) 930803 0.8 11,1 6.6 1156 0.28 0.010 28.0 171 &k
35 Arp b— (BEM) 930622 7.1 13.7 6.5 99.6 0.31 <0.003 - 0.05 ¥k
36 N4 (pdeRT) 930518 7.5 6.2 7.3 1142 0.16 0.010 16.0 2.85 #Xk
37 R (BT, FHEET) 930804 1.LO 16.0 6.9 106.9 0.49 0.028 17.5 6.82 ¥k
38 =iy A (ETEET) 930802 2.3 13,3 6.4 117.5 0.32 0,015 21.3 262 @K
39 R (HEeT) 930804 1.1 16.2 6.8 1064 051 0.038 13.4 0.44 KK *
40 F & oW (HHINET) 930615 2.8 13,6 6.9 101.4 0.17 0.004 42.5 1.82 @K
41 b (IAKET, ) 930722 1.0 165 84 1186 1.2 0048 250 T.13 #HAK
42 BERFIE I (GE) 930631 L5 140 6.7 80.2 0.22 0.015 14.7 9.29 #xk *
43 B 930631 >1.4 13.7 6.8 66.7 '0.32 0.011 29.1 5.94 HK *
44 H=W 930631 1.6 140 67 782 0.23 0.009 256 6.32 #K *
45 b 930631 »3.3 147 6.7 753 0.21 0.011 19.1 6.69 @K *
46 AW 930631 >L.0 13.2 6.2 729 0.36 0.037 9.7 19.0 #AK %
47 HrhW Y L (B 940908 6.8 19.5 7.1  93.0 0.28 0.004 70.0 0.83 K
48 AbfRA A (HERT) 940921 1.6 I7.6 7.2 77,8 0.52 0.023 22.6 1.31 @K
49 A< (KW 941020 0.4 8.8 64 87.2 0.80 0. 140 5.7 105 Bk
50 B4 Y= (HHhH) 941020 0.5 9.1 65 851 0.74 0.074 10.0 88.2 #k *
51 HhiA B (BEAF) 940920 1.2 16,5 6.9 888 0.65 0.014 46.4 4.50 sk %
52 AR A (HrREmT) 940927 51 17.9 7.6 956 0.19 <0.003 - 1.60 A
53 HONK L (RE) 940719 1.¢ 233 8.9 107.9 0.40 0.025 16.0 B8.06 @K
54 JEIliMl (HE=giT) 940719 0.7 20.3 9.3 921 1.0 0.060 16.7 8.1 @k
55 MGk (Smlny) 940720 >1.3 231 7.3 944 0.45 0.050 9.0 8.92 ¥k *
56 SAH (/) 940926 3.5 181 1.3 - 0.53 0.006 88.3 527 #K *
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®K—2 BHBICEIIREEETS>7 FBEHE

#iB % RN fis (78)

1 JeHiE g% | & [BF 1. Surirella ovata (E)
B $ 2. Surirella robusta (¥)
T—N ® 3. Ceratium hirundinella (i)
T—P @ 4, Peridinium sp. (if1)
Chl—a L J 5. Melosira italica (3)

6. Synedra acus (%)

2 EILE g2 |5 [Ag 1. Melosira italica (E)
B E @ 2. Melosira granulata (3)
T—N [ 3. Pediastrum duplex (&%)
TP ® 4. Euglena sp. (3)
Chl—a ®

3 ~NUE 1 | m [Ee 1. Diatoma elongatum (%)
EOE 2. Tabellaria fenestrata (EE)
T—N ® 3. Synedra acus (¥)
T=P L J 4. Nitzschia spp. (EE)
Chl-c| @ 5. Pleurosigma elongatum (EE)

6. Melosira varians ()

4 AFLH w4 [ & As 1. Anabaena spiroides (&)
EI L] 2. Anabaena flos-aquae (#5)
T—N ® 3. Asterionella formosa (k)
T—P [ J 4. Selenastrum gracile (k)
Chl—a ® 5. Aphanocapsa sp. (B)

5 MEEM w | d | & A 1. Melosira octogona (EE)
EHIRE ® 2. Gymnodinium sp. (i)
T—N ® 3. Navicula spp. (EE)
T—=P @
Chl—a [ )

6 EmEs A B W | B OEE JEioe L
EW [ ]
T—N [
T—P [ ]
Chl—a| @

7 EERM gl ] meg 1. Cyclotella sp. (E)
EHE | @ . small green alga (#k)
T-N | @ 3. Dinobryon sp. (%)
T-P | @
Chl—a| @

8 Fraif alw [ ag 1. Chrysosphaerella sp. (&)
% W 2. Pediastrum sp. (#&)
T—N @ 3. Dinobryon sp. (&)
IT=P [ J 4. Pseudoholopedia convoluta (%)
Chl—a @

9 JHRE# #w | & HEE 1. Chrysosphaerella sp. (&)
W o 2. Ceratium spp. (i)
T—N ® 3. Melosira varians ()
T=F @ 4. Tabellaria fenestrata (EE)
Chl—a L 5. Dinobryon sp. (%)

10 2 vFroil % [ & A 1. Synedra acus (¥)
EWRE @ 2. Melosira varians ()
T—N ® 3. Cyclotella sp. (H:)
T—F [ ] '
Chl—a ®
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F—2 (&)
iRTEE AL HE flite (4r8%F)
11 7yFroil) [ [ & [#@ur] 1. Synedra acus (H)
EHHE ® | 2. Cyclotella sp. (H:)
T—N @ 3. Melosira spp. (E)
T—P @
Chl—a| @
12 7 vFvoil #[ W | W eE] Wil
B o
T—N @
TP ®
Chl—a| @
13 27 vFruoif #w | i | & @] 1. Pleurosigma sp. ()
& @® | 2. Coscinodiscus lacustris (H:)
T—N ® | 3. Nitzschia spp. (3)
T—P [
Chl—a ®
14 7 9Fv i B b [ % @] 1. Gymnodinium spp. (i)
& ® | 2. Cocconeis spp. (H:)
T—N ] 3. Gonyaulax sp. (i)
T—P ®
Chl—a ® a. Keratelle quadrate (¥§)
b. Keratella cruciformis (#&)
¢. Difflugia acuminata ()
d. Tintinnopsis cratera (%)
15 % F=)if \ w1 | &[5 1. Asterionella formosa ()
& ® 2. Tabellaria fenestrata var. intermedia (H:)
T—N [ 3. Fragilaria crotonensis ()
T—P @
Chl—a & a. Keratella cochlearis var. macracantha (%)
b. Daphnia pulex (#%)
c. Keratella cochlearis var. tecta (§s)
16 18 o [ & @] 1. Melosira granulata (EE)
1% I o 2. Anabaena planktonica ()
T—N 3. Eudorina elegans (#%)
T-P [ ] 4. Anabaena sp. ()
Chl—a| [ ]
a. Asplanchna priodonta (¥§)
b. Keratelle cochlearis (%)
c. Polyarthra triga (¥§)
d. Vorticella sp. (8)
17 Hoif ] 4 | & [#@E]| 1. Synedra spp. (3)
HEEE 2. Melosira sp. (EE)
T—N ® 3. Asterionella formosa (H)
T—-P L 4. Gyrosigma acuminatum ()
Chl—a| @
a. Difflugia limnetica ()
18 A4 %10 | @ Aam| 1. Gymnodinium spp. (i)
T—N | [ ] a. Tintinnopsis cratera (#)
T-P ®
Chl—a| @
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F—2 (%)
b AL fligy (5r%HF)
19 EHRE = % | | & A 1. Melosira italica (E:)
EE 2. Coelastrum sp. (&)
T—N ) 3. Synedra ulna ()
T—P @ 4. Eudorina sp. (#&)
Chl—a| @ 5. Phormidium sp. (&)
a. Brachionus rubens (¥)
b. Polyarthra triga (%)
c. Keratella cochlearis (§&)
d. Asplanchna pridonta (¥)
20 s ~— % [ | & A 1. Melosira italica ()
o5 ® 2. Microcystis aeruginosa (#%)
T—N ® 3. Ceratium hirundinella (i)
T—PpP @ 4. Asterionella formosa (H)
Chl—a @ 5. Cystodinium sp. (i)
a. Polyarthra triga (¥)
b. Keratelle cochlearis (§&)
¢. Bosmina longirostris (¥)
d. Brachionuis rubens (#§)
e. Cyclops strenuus (#%)
21 I o % b | A 1. Melosira italica (¥)
W 2. Ceratium hirundinella (i)
T—N ) 3. Cyclotella sp. (i)
T—P ® 4, Anabaena spp. (#)
Chl—a ® 5. REuglena proxima (3)
a. Keratella cochlearis var. hispida (¥)
b. Polyarthra triga (4§)
c. Brachionus quadridentatus (#)
22 HEAETTN IR ﬂiu_] 1. Pleurosigma fasciola ()
& ® 2. Dinobryon cylindricum (%)
T—N ® 3. Pediastrum sp. (k)
T—P @ 4. Tabellaria fenestrata ()
Chl—a ® 5. Diatoma elongatum (¥)
a. Asplanchna sp. (#)
b, Testudinella sp. (¥)
23 iRDRY 4 # [ w LA 1. Peridinium sp. (i)
B 2. Synedra acus (i)
T—N | @ 3. Cyclotella comta ()
T-P | @ ] 4. cyst of Euglena (%)
Chl—a [ ] ] 5. Synura sp. (%)
a. Tintinnidium sp. (8%)
b. Polyarthra triga (%)
24 JENTEE— 4 2 7w 1. Ceratium hirundinelle (if%)
E @ 2. Arthrodesmus sp. (f%)
TN [ ®
![\_P .
Chl—a| @
26 JHNTES — 4 A H“‘l_ ]| | owr 1. Ceratium hirundinella (ify)
I ®
:11_N . .
T-P | @ |
Chl—a ®
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F*—2 (F&)
Win AN fig (45-8UF)
96 2Ll & L g | & A5 1. Peridinium sp. (if§)
EOHRE ® 2. Trachelomonas sp. (%)
T-N | @
T-P | @ a. Brachionus sp. (¥a)
Chl—a| @
27 SERIS A g [ & A 1. Dinobryon sp. (%)
E ) 2. Achnanthes sp. (i)
T—N ® 3. Cyclotella sp. (H:)
T—P | @ 4. Euglena sp. (3)
Chi—a ® 5. Diatoma elongatum (¥)
a. Polyarthra triga (%)
28 [WE— A 7 e 1. Cyclotelle nana ()
B ® 2. small green alga (k)
T—N ° 3. Peridinium sp. (i)
T—p | @ 4. Melosira italica (¥)
Chi—a| @ 5. Pandorina morum (#k)
6. Asterionella gracillima (EE)
a. Polyarthra triga (&)
b. Trichocerca sp. (¥)
29 YardAiy \ 7q k| W OEE 1. Melosira italica ()
B B
T—N & a. Asplanchna sp. (&)
T—P ] b. Polyarthra sp. (E)
Chl—a [ )
30 i A T | A 1. Peridinium sp. (i)
EYE | @
T-N | @
T-P | @
Chl—a| @
31 BRY 4 R 2L
& [ )
T—N P
T-P | @
Chl—a| @
32 WY A a1 | & e 1. Eudorina unicocca (#¥)
15 BH e o Peridinium sp. (i)
T—N [
T-P | @
Chl—a | @
33 kusvr b T~ #& || B #E 1. Cyclotella striata (E:)
EE & 2. Microcystis wesenbergii (#)
TN | e 3. Scenedesmus quadricauda (%)
T—p Te 4. Selenastrum gracile (kk)
hi—el 1 T e 5. Planctonema lauterbornit (%)
a. Keratella quadrata var. curvicornis (i)
b. Meseres sp. (#)
c. Halteria sp. (#)
34 By A ;| wAE 1. Cymbella tumida (BE)
B ® 2. Cymbella cistula ()
T—N ) 3. Navicula sp. (¥:)
T—p ® 4. Asterionella formosa (H:)
T 5. Diatoma elongatum ()

a. Tintinnidium spp. (#)
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£—2 (F%)
M4 FAERE fig (4r%iRE)
35 ArF&b— | e R o L
B | @
T—N
T-P | @
|Chl—a| @
36 S4B Z 1 | w A 1. Melosira ambigua (%)
EHE | @ 2. Uroglena americana (%)
T—N | @ 3. Asterionella formosa ()
T—p ® 4. Dinobryon cylindricum (&)
Chi—2| @ 5. Synura spp. (&)
6. Cyclotella comta (H:)
37 B 8] [ & AR 1. Gymnodinium sp. (ifi})
EIE & 2. Cyclotella sp. (H:)
T—N ) 3. Paraphysomonas sp. (%)
T—P ®
o ® a. Heterophrys sp. (K)
b. Acanthocystis pectinata (X)
c. Strombidinopsis spp.  (##)
38 i ¥ A Wl | ow [ 1. Synedra acus (¥:)
EW ® 2. Asterionella formosa ()
T—N ® 3. Chlamydomonas basistellata (#k)
T—P ® 4. Cryptomonas ovata (7)
Chl-¢| @ 5. Eudorina unicocca (#k)
a. Urostyla grandees (#%)
b. Tintinnidium cylindrata (#})
c. Polyarthra vulgaris (§8)
d. Halteria minuta (#%)
39 A 2 | E aE 1. Peridinium sp. (i)
15 HH g ) 2. Cocconeis spp. (H)
T—N o 3. a species of Chlorococcaceae (#k)
T—p ® 4. Achnanthes spp. ()
Chl—a| @
40 F 34 v Tl 2 o [ ow A 1. Asterionella formosa ()
TEN R ) 2. Cyclotella meneghiniana ()
T-N | @ 3. Trachelomonas cylindrica (3)
TP | @ 4. Ceratium hirundinella (i)
Chi—c | @ 5. Synedra ulna (3)
a. Strombidium turbo (#)
b. Acanthocystis spp. (K)
c. Polyarthra vulgaris ()
41 s B g | e e 1. Gymnodinium carinatum (i)
EWIE ) 2. Merismopedia glaucum (%)
T—N ® 3. Cyclotella meneghiniana (H:)
T—p & 4. Nitzschia sp. ()
Chi-a e a. Strombidium caudatum (#E)
b. Strombidium viride (#4)
c. Heterophrys fockei (K)
42 AR — 1|5 8 1. Gymnodinium veris (i)
I e T 1@ 2. Ochromonas diademifera (%)
T—N ) 3. Synedra acus (H)
T—p ® 4. Dactylococcopsis fascicularis (%)
Chl—a ) 5. Pediastrum tetras (#k)
6. Mallomonas tonsurata (&)
a. Polyarthra vulgaris (&)
b. Spelaeonecta spissa (4#)
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®—2 (k%)
wif 4 HAERE i (45-80)
43 # g+ &3 las 1. Ochromonas diademifera (%)
EHIRE 2. Gymnodinium veris (i)
T—N @ 3. Dinobryon sociale (&)
T—p ® 4. Pediastrum tetras (#k)
Chi—=g ® 5. Synedra acus (H)
a. Halteria minuta (#)
b. Acanthocystis pectinata (X)
44 B =i R R 1. Ochromonas diademifera (%)
] M) 2. Gymnodinium veris (i)
T—N @ , _ _
T—P | @ a. Halteria minuta (#1)
Chl—a ® b. Acanthocystis pectinata (K)
45 #5048 w | w A 1. Ochromonas diademifera (%)
& W 2. Gymnodinium verts (if})
T—N ) 3. Aphanocapsa elachista (&)
T—p ® 4. Synedra acus ()
Chl = ® 5. Pediastrum tetras (%%)
a. Halteria minuta (H%)
b. Polyarthra vulgaris (#§)
46 5Ll %ok | o A 1. Entophysalis lemaniae (#%)
SENE 2. Selenastrum bibraianum (#k)
T—N ® 3. Mallomonas fastigata (%)
T—p & 4. Aphanocapsa elachista (%)
Chi—ga °® 5. Gloeocystis ampla (#k)
a. Acanthocystis pectinata (K)
b. Diaphanosoma brachyurum ()
AT Hip B & A 7 [ | A 1. small green algae (%k)
EVE | @
T—N
T-P | @
Chl—a| @
48 kiR ¥ A N a [ o e 1. Asterionella formosa (H:)
EWE ® 2. Melosira italica (¥E)
T—N & 3. Selenastrum minutum (%)
T—p ) 4. small green algae (#%)
Chl—a | @
49 A<l w o ag 1. Trachelomonas sp. (%)
EH @ 2. Melosira italica ()
T—N @ 3. Chroococcus sp. (%)
T—p ® 4, Scenedesmus spp. (&%)
Chl—g ® 5. Crucigenia tetrapedia (k)
a. Keratella cochlearis (¥5)
50 E4T={H 72 | & e 1. Melosira italica (BE)
EE ® 2. Melosira granulata (¥£)
T—N & 3. Microcystis wesenbergii (#)
T—p & 4, Microcystis aeruginosa (&%)
Chl—a & 5. Pediastrum spp. (%&)
6. Scenedesmus quadricauda (#%)
51747 454 Mif ~— R [Ww & a8 1. Melosira italica ()
EE | ) 2. Cyclotella meneghiniana ()
T—N | ® 3. Cymbella sp. (¥)
rr | | ®
[ @ a. Halteria sp. (#)
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*—2 (&)
#it4 HAE fli%y (5r%HE)
52 iy A ald ] wag 1. Chroococcus minutus (%)
2% W RE ®
T-N | @
T-P | @
Chl—a| @
53 HDOHN Y A A d | & AF 1. Cyclotelia meneghiniana (E:)
&R E ) 2. Navicula sp. (B)
T—N ®
T—P @
Chl—a ®
54 LT A & | A 1. Anabaena circinalis (#:)
& ® 2. Microcystis wesenbergii (#5)
T—N M) 3. Aphanocapsa sp. (%)
T—P @
Chl—a ® a. Trichocerca sp. (#)
b. Polyarthra triga (¥)
c. Keratella cochlearis (#i)
556 M 7w | e 1. Ochromonas sp. (&)
BIHRE
T—N &
T—P o
Chl—a ®
56  fiA al ] oa A 1. small green algae (fk)
B @ 2. Cyclotella comta (H:)
T—N ® 3. Ceratium hirundinelia (i)
T-P | @
Chl—a [ )
SHEEOMET - (BE) BT (EE) HE (F%) fkideds (7)) 707 Mg
() WEMERE (WamE) (i) o S e () I FY AN
(1) BUE s (H) #EDHE () KBy (h8) 7 2 28 (50D
(B8) 47 U8 (BHE) () 3<% ()

3.3 WMTrI b

75 » 27 b ORI AT 2 BRI,
TBRE, Mok, KEA A4 il (pH), RIEFEEN DDA,
FOWTLT7 I /BT 8%, MR ATP %
WE 5 EREOBRESCARIIA R THETHD , I
MORFIRKA T LTEERbOLEBbRE, H—-21, &
W BT D T-N, T-P gL K75 > 7 b 5
DBFRER LIS DTH D, % KEOBKH - 5Kl -
AT, FhFho TN, T-P BEE*HZ L. ik
AHNE E R D 6B T SRR AT TR A 7 FREBEPE AS A &
nzh, VKM E ¥ AT ENREFRE ~ AR EREL XN,
B~foEELnichi-afimdsscsni, -,
N/P b #8308 & LK ClEm< ., ¥ AT
{ DDA 6N,

HARINE SRR L HEAMR E D &Y TH B A, AW
LWy ORGE TS IE RN L. ARz
M8 2 BB EASE Ly L2t THEARB TiIES o
LI L IS OWEA L VIREME O 7 v — T4 5 2

b obkEZIONS, AHEPOEANTIE
Pleurosigma, Gymnodinium, Synedra HE L5 L Tw b
RS oz, o, KM & RSB DDk
KA TIE Melosira italica & Anabaena 75 L Tw
TICH Wb LT SRS IOKETA S Wo kit
DETHBHYTH S,

Y NI VERRTHD L E LI AFHHOBMIZE -
TARMERHRIMEM AR E BT 2 HRABETH L, ¥
A TIZIMMEERIC X 2R FEET D 2 EAE VD,
ZORFOFIEME T ERKEL OMERBIIBITTDHD
(BH# 0.3mg 71, V> 0.02mg/] $21E) OFIHEWEVD
NTWBY, Rfttho & LT, Peridinium sp. %
Ceratium hirundinella & Vo 7-HEEEE LT
DI, WITNRLARBEY AWM THo72o ENHOY LA
FEBIIBITL TV 2 I & » TikkRiflA 54+ 57T
HEMEL EZ HNDH, AR ORI LD Y LM Tl
HEERDVGELELTWwWAREZAI1E% {, Cymbelle tumida,
Synedra acus, Asterionella formosa %D E:REIHE
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Hyper

5 +Plour 10

+ Syned acus _

i os ital
®Melos ;ital' i
= 2 ymno i ~+ None
L - ®Anab spi + :
: Gymno cari
+ Melos acto il

~ Welos Ttal 4 Welos ital

T-P (mg/1)
Meso

0. 01

.OHm

0.001 |

: Gymno
+* Aster for;'n- L
ster form

2
‘ovat
+Svned acy

80
N/P

egreen alga

o R IKH
+ R IKH
* & L33

0.1 Oligo Meso

Eu 1 Hyper

T-N (mg/1)
H—2 2ETEHFE(T—N). 2V (T—P) BRELESHEH TS 7 FOMF

Oligo, Meso, Bu, Hyper I ZNZENHFEMEL N, PEEL )V FRELANNV, BEFEELNVERT, Hbog
WMBLUZFOL LI e 85E NP e md, fiaomil: Anab cir, Anabaena circinalis; Anab spi,
Anabaena spiroides; Aster form, Asterionella formosa; Cerat hir, Ceratium hirundinella; Chroo minu,
Chroococcus minutus; Chrys, Chrysosphaerella sp.; Cyclo mene, Cyclotella meneghiniana;
Cyclotella nana; Cyclo, Cyclotella sp.; Cyclo stri, Cyclotella striata; Diato elon, Diatoma elongatum; Dinob,
Dinobryon sp.; Entop lema, Entophysalis lemaniae; Eudor uni, Eudorina unicocca; Gymno cari, Gymnodinium
carinatum; Gymno, Gymnodinium sp.; Gymno veri, Gymnodinium veris; Melos ambi, Melosira ambigua;
Melos ital, Melosira italica; Melos octo, Melosira octogona; Ochro,
Ochromonas sp.; Perid, Peridinium sp.; Pleur fasc, Pleurosigma fasciola; Pleur, Pleurosigma sp.; green alga,

Cyclo nana,

Melos gran, Melosira granulata;

small green algae; Surir ovat, Surirelle ovata;
Trachelomonas sp.; None, %L

LTwiz, Jhud, Kilidss F h L L kv &) el
OMBOREE ML 72 b O b Lz,

3.4 @I

M— 312, #AME# (DO) DM, Chl-a ##HE & B
W77 b AEEHOMEER LD THL, ¥4
TIIREHRHE D (. Chl-a AR ThH 72, 12,
AR OZ IR AHMALIKEIZS D, KTl A
MTh sy sHs Nz,

7 4 Y HE DO, Chl-a i#EIZIH S, & 5@ 5K,
THEiE LTHABNI, Chla IBIEEDMBERD L,

KAEL AW, Polyarthra I $1~TTHEL XV THEH LT 5

Syned acus, Synedra acus; Syned, Synedra sp.; Trach,

B b iz, F/2, Brachionus 735 L TWwWioid
Chl-a AHFKEL XV DOMBEDOATH -1z, ZHHOHIN
X, EROIFEEBERPMOME L Chl-a & O
LD HDZ EXRLTWA,

HELAEE L Twiold, £7T Chl-a #10xg/1 Ll
ToOMBATH-72, BIERE Chl-a OBEFH L HEMH
[T#E 22 Wiz, ZoffijAlit, Chl-a @RI EE- THE
ENMPHOTY T T > 7 b DL T B LIS o 78R
ARMLTWwALDLEZ LS, MIEUNOHTEH, DO
DKM OMIPTHEE L TwioDid Halteria DA TH -
A, A Halteria OB LR LTV 5D ME
AHTHD,
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= ; JHalte minu +Kerar quad | Hoter ++ Strom caud
) & eHalte minu *Halte minu - SR *Tinti
= eHalte i o
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Oligo, Meso, Eu, Hyper i $ZNZFNAHEMRL AL, PHEEL A, WHEEL L, BEFEEL UV ERT, 5ok
i Acant pect, Acanthocystis pectinata; Aspla prio, Asplanchna priodonta; Aspla, Asplanchna sp.; Brach
rube, Brachionus rubens; Brach, Brachionus sp.; Diffu limn, Difflugia limnetica; Halte minu, Halteria minuta
; Halte, Halteria sp.; Heter, Heterophrys sp.; Kerat coch his, Keratella cochlearis var. hispida; Kerat coch
mac, Keratella cochlearis var. macracantha; Kerat coch, Keratella cochlearis; Kerat quad cur, Keratella
quadrata var. curvicornis; Kerat quad, Keratelle quadrata; Polya trig, Polyarthra triga; Polya vulg,
Polyarthra wvulgaris; Strom caud, Strombidium caudatum; Strom turb, Strombidium turbo; Tinti,
Tintinnidium sp.; Tinti crat, Tintinnopsis cratera; Trich, Trichocerca sp.; Urost gran, Urostyla grandees
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P RAR AT HE & MO MIIZF [ k512, deiEi
BEATLMBOAEYHEA LTS, ThEEIZES LA
BICEETLILDTHALH, 792 FHIZBMLTLIE
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WERTR WS S22 5L, AL IHIBRSEOS
LWl e Rzis 4 X9, MiEEROEEFL RS 21
OITITMBA 2 MEPLETH S, §HS 5 ICHR % EH
L. Zht 2 EHRE LT S Eic & o TdhiEi oiblif
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Dominant planktonic species of 52 lakes in Hokkaido.

Seiki Igarashi
Hidetoshi Mikami
Shuji Hino
Koichi Sakata

and Jiro Arisue

Abstract

This report contains a list of dominant species for
phyto- and zooplankton at 52 lakes in Hokkaido from
1990 to 1994. Planktons listed up were 94 species for
phytoplankton, and 40 species for zooplankton in
those lakes. We illustrated diagrammatically the re-
lationship among transparency, chlorophyll-a concen-
tration, and nutrient (phosphorus and nitrogen)
concentrations of each lake, and also discussed the
tendency of water types and dominant plankton spe-

cies.
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L7z ¥ AF ADORFEIZY
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V7 b7, 78 ORMORRIZOWTHI L, GISEEH LG HD Y AT ARSED F 0 % R
foo T, (EIRATELE L4 BRSO FEOMBE R OGISER—A L LAY
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Planning Decision-Support-System for Nature

Conservation based on GIS

Masami Kaneko
Satoru Ono

Norio Murano
and Hiroshi Tono

Hokkaido Institute of Environmental Sciences estab-
lished the Natural Environment Conservation Section,
within the Nature Conservation Department, in April
1993. In January 1994, the center introduced GIS for
analysis of information on
environment and started to establish
"Decision Support System for conservation”.

In this paper, hardware, software and data set which
are equipped in the system are introduced.

The main system consists of three EWS for database,
GIS and internet. Peripherals include input devices,

conducting integrated
natural

such as a digitizer and scanner , and output devices,
such as electrostatic plotter and color copying ma-
chine.

Software for analysis include the database software
"Oracle 7", "Erdas Imagine,” for image-analysis, and
"Arc/Info” for GIS.

To take effective policies, it is important to develop
a comprehensive method for the evaluation of the
natural environment and to establish the system
based on GIS with GUI.

It is suggested that establishment of the system and
information network can help draft and evaluate ef-
fects of conservation policies from the view of data
management.
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Vegétational change in Sarobetsu Mire
for the last 25 years

Yoko Nishikawa, Masami Miyaki and Shigehisa Hori

Abstract

The vegetation in Sarobetsu Mire and its change for
the last 25 years were investigated to establish the
wetland conservation plan. Vegetation maps of 1970
and 1995 were made to compare the areas of each
vegetation types. Although many meadows had been
developed before 1970, some of large wetlands had re-
mained outside the national park. The wetland area
was lost about 27% for the last 25 years (1970-1995),
and the area of meadows increased and extended to
the boundary of national park. Invasion of Sasa
palmata and disappearance of sphagnums were seen
at the dryer sites in wetland. At the bog in Kami-
sarobetsu, herb and shrub species which grow in dryer
grassland invaded to the sites where the coverage of
sphagnums was low, while some rare bog plants grow
on the sphagnum cover. We discussed that the wet-
land ecosystem should be conserved by insurance of
the area includes all vegetation types in wetland and
buffer zone around it, and the vegetation at dried
wetland should be restored by the control of water

level and the removal of invaded plants.
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