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    This is the fifth report* on the abiotic environmeRts of Lake Biwa during 1971.
When we compare these data with those of l970, some remarkable features may be
noticed. In January, both the water temperature and the saturation value of the
dissolved oxygen were higher in l97I. Aikaline tendency and }ower saturation
value of the dissolved oxygen were common features in both February and March
in this year. Higher temperature of water accompanying liigher saturation va}ue
of the dissoived oxygen was noteworthy in Ie-l, Nb-2 and Nb-5 in April and May;
lower value of tke oxygen saturation iA the hypolimnion compared to the one in Åíhe
epilimnion at Ie-1 of May, I971, can also be pointed out. In July, l971, water
temperature of the epilimnion was genera}ly higher but Åíhe saturation value of the
dissolved oxy,gen was generally lower. In comparison with remarkable low satura-
tion value o{' the dissolved oxygen seen during the summer stagnation period of 1970,
it did not decrease less than 50-600/o in l971. Alkaline tendency of the epilimnion
in both November and December of }971 was also noteworthy. Another remark-
able phenomeRon during one year observation of 197i was striking low value of the
transparency at Ie-1. It began in July continuing to the end of this year; the va}ues
in November and December were approximately half of the ones in }970.
    An interpretation of the above-mentioned features must be dealt with the phy-
toplankton data which will be printed in the next issue of this Memoirs.
    The serles of reports were edited by the Director of the Statlon, Syulti Mori,
and the present part, on the abiotic environments, was arranged by Shoji Horie.
    Samples were collected by T. Narita, A. Kawabata and T. Ueda, and other
members of the Otsu Hydrobiological Station have assisted Åíhis survey in many ways.

3s Contribution from the Otsu Hydrobiological Station,

JIBP-I'Il Publication N'o. 145.

Kyoto University, NTo. 227.



 60

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form
    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
C}oud form
    amount
Transparency
Wave
Mud temperature

le-1
Jan. 12, 1971
Clear
6.70C

ESE
O.7 mlsec

KC
2

8.5 m
Smooth
7.00C

Ie-I
Feb. IO,

Snow
20C
NE
1 .3 mlsec

s
10

6.9 m
Rlppled
6.90C

Ie-1

Mar. 12,
Clear
3.90C

O m/sec

sc

8.5 m
Smooth
6.40C

l971

l971

Syuiti MoRl

Depth Temp.(OC)
   O 8.6
   1 8.4
   2 8.4
   5 8.35
  10 8.32
  15 8.32
  20 8.31
  30 8.30
  40 8.30
  50 8.30
  60 8.29
  70 6.95
  72(B) 7.0

   O 6.8
   1 6.9
   2 6.9
   5 6.9
  10 6.9
  15 6.9
  20 6.9
  30 6.9
  40 6.9
  50 6.95
  60 6.95
  70 6.95
    (B) 6.95

   O 7.6
   1 6.85
   2 6.6
   5 6.45
  10 6.43
  15 6.43
  20 6.4
  30 6.4
  40 6.23
  50 6.23
  60 6.27
  70 6.23
    (B) 6.33
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Fifth Report of the Regular Limnological Survey of Lake Biwa (l971)

Station

Date
Weather
Air temperature
Wind direction
    speed
CIoud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind d2rection
    speed
Cloud form

    amount
Transparency
Wave
Mud temperaÅíure

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form

    amount
Transparency
VNiave

Mud temperature

             Depth Temp.(OC) pH 02(ccll)

Ie-1 O IO.9 7.4 8.39
Apr. 16, l971 l IO.8 7.4 827
Cloudy 2 le.6 7.4 8.38
12.5eC 5 9.6 7.4 8.29- IO 9.0 7.3 8.17- l5 8.9 7.3 8.29S 20 8.9 7.3 8.2710 30 8.3 7.3 8.285.2m 40 8.1 7.2 8.30- 50 7.7 7.2 8.277.00C 60 7.3 7.2 8.15
               70 6.9 Zl 7.83
               77(B) 6.9 - -
                   'Ie-l O I8.2 7.4 7.80
May 12, 1971 l I3.7 7.4 7.79
Clear 2 12.8 7.4 7.90
21.60C 5 11.8 7.4 8.l3
               IO II.4 7.4 8.IO
- 15 il.i 7.4 8.06               20 IO.8 7.4 7.92
               30 9.2 7.2 7.70
6.7m 40 8D5 7.1 7.69- 50 6.8 7.1 7.29ZOOC 60 6.5 7.1 7.22
               70 6.4 ZI 7.09
                 (B) 6.45

Ie-1 O 20.I 7.4 6.67
June 14, 197I 1 19.2 7.6 6.71
Partly-Cloudy 2 l9.3 7.5 6.68
25.20C 5 18.6 7.5 6.66
               10 17.2 7.5 6.71
- 15 l2.<l,5 Z3 7.23SC 20 H.7 7.3 7.29IO 25 10.257.0m 30 9.7 7.3 7.l8
               40 7.5 7.2 7.34
7.20C 50 6.95 7.2 7.26
               60 6.75 7.2 7.I8
               70 6.55 7.0 6.57
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Station

Date

Weather
Air temperature

Wind direction
    speed
Cloud form
    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wlnd direction
    speed
C!oud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form
    amount
TranspareRcy
Wave
Mud temperature

Ie-l

July 13, 1971

Cloudy
27.20C

N
2.1 mlsec

KC
9

5.9 m
Rippied

Ie-I

Aug. 16,
Cloudy
29.20C

sw
3.2 m!sec

sc

3.8 m
Ripp}ed
7.00C

Ie-l
Sept. 16}

Clear
25.80C

KC
8
4.0 m

7.60C

197I

I971

Syuiti MoRI

Depth Temp.(OC)
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Fifth Report of the Regular Limnological Survey of Lake Biwa (1971)

Station

Date

Weather
Air temperature

Wind direction
    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather

Air temperature

Wind direction

    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Station

Date
XtNieather

Air temperature
Wind direction
    Speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Ie-1

Oct 15,

Clear

I7.80C

N
2.3 mlsec

KC
5

5.3 m
Gentle
6.80C

Ie-l

Nov. I7,
Cloudy

9.50C

sw
2.3 m!sec

sc
10

3.5 m
Smooth
7.40C

Ie-1
Dec. I6,
Clear
11.30C
s
5 mlsec

KC
4
3.8 m
Gentle
7.30C

1971

I971

l971

htpeD
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Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form
    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form
    amount
Transparency
Wave
Mud temperature

StatioR

bate
Weather
Air temperature
Wind direction
    speed
C}oud form
    amount
TraRsparency
Wave
Mud temperature

Station

Date
Weather
Air temperature

ia,bi,2 dil131

-
JNb  .- k•i

 ed'ti/

ll

   y3' JNa     g-     .aan'1..i

cse/m

 ed,e
i6'

ili'

   y2'b    ,M   .u.iibe'id\•

l971

1971

1971

1971

Syuiti MoRI

Depth Ternp.(OC)

  70 8.3

   O 5.2
   I 5.2
   2 5.2
  (B) 5.l5

  o
  1
  2
  3
  4
4.5(B)

o
1

2.1(B)

o
l

2

2.2(B)

5.29
5.25

5.21

5.21

5.23
5.6

6.45
6.45
6.6

3.7

3.7

3.65

3,65

pH
6.8

7.6

7.6

7.6

7.6

7.6

7.6

7.6

7.6

7.6

7.6

Z5

7.4

7.5

7.5

02(ccll)

  4.85

  9.21
  9.19

  9. .28

8.86
8.87

8.85

8.78

8.39

8.30
8.41

8.40
8.30
8.35

02(O/,)

  59
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 99

sg,

ig,



Fi{th Report of the Regular Limnoiogical Survey of Lake Biwa (l97l)

Wind direction
    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form

    amount
Transparency
Wave

             Depth Temp.(OC)
N
I.8 mlsec

s
10

1.5 m
Rippled

-
Nb-5 O 3.95Feb. !2, !971 1 3.95
Cloudy 2 3.95
2.40C 3 3.95N 4 3.951.8 mlsec 3.8(B) 4.2
s
IO

1.4 m
Rippled
5.60C

Na-3 O 4.9Feb. I2, 1971 1 4.9
Cloudy 2 4.95
2.40C (B) 5.3
N
2.0 mlsec

g
l.1 m
Rippled
5.30C

Nb-2 O 5.3Mar. i5, l971 1 5.3
Ciear 2 5.3490C
sw
6.6 m/sec

KC
3

l.25 m
Gentle

pH 02(ccll)

7.5 8.23
7.4 8.18
7.4 8.20
+-wwww -
7.5 8.21
rmmeny. -

7.4 Z73
7.4 7.74
7.5 7.76

- pm

Z6 8.03
7.4 8.14
7.6 7.94

02(
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Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form

    amouRt
Transparency
Wave
Mud temperature

StatioR

Date
Weather
Air temperature
Wind direction
    speed
C}oud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature

      sl•iiijl

'k.

e6i8g,

 ) 5 1ia ,/Atd

  cgy ,i/l58i

5'c,  
  
  
  
  
  

-N"i,r      ,2

i.

 )

g
   o?Ni.'/6

1971

1971

l971

1971

Syuiti Mol<I

Depth Temp.(OC)

 O 5.6 1 5.6 2 5.6 3 5.6
 4 5.57
(B) 5.8

g

e
l

2

2.1(B)

!,

iE

15.1

I4.85
i4.4

I4.45

i4.e5

13.4

12.5

ll.25

pH

7.6

7.5

7.5

7.5

7.6

7.6

7.5

7.8

7.8

7.6

7.6

7.6

7.6

02(ccll)

  7.93
  7.91
  7.87

  7.93

7.76

7.73

7.75

Z91
7.94

7.79

7.83

7.98

8.03

02(O/o)

  90
  90
  89

  90

  ,gg,
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108

l08
106
le7



Fifth Report of the Regular Limnological Survey of Lake Biwa (l971)

Wind clirection

    speed
Cloud Åíorrn

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
C}oud form

    amount
Transparency
Wave
Mud temperature

Station

Date
VVeather
Air temperature
Wind direction
    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

StaÅíion

Date
Weather
Air temperature
Wind directioR
    speed
Cioud form

    amount
Transparency
Wave

E
2 mlsec

KC
dlr

O.95 m
Rippled
11OC

Na-3
Apr. !5, 1971
Ciear
l4.20C

E
5 mlsec

KC
6

l.5 m
Rippled
l30C

Nb-2
May 13, l971
Cloudy
230C
ssw
3.8 mlsec

sc
10

I.5 m
Gent}e
18.90C

Nb-5
May }3, !971
Part}y-Cloudy
220C
sw
3.1 mlsec

sc
8

2.2 m
Gentle

Depth
4
4.3(B)

o
1

2

2.9(B)

   )g,   (

o
}

2

3

3.3(B)

Temp.(OC)
  Il.l
  ILI

I3.85
13.9

l3.8

13.l

19.85

}9.8

19.6

18.05
17.95

l7.90

l7.75
16.15

v9

7.5

7.5

7.4

8Sl

7.7

7.7

7.7

7.8

02(cc!l)

  8.16

7.90

7.95

7.9}

7.78

7.74

7.7I

7.52

7.50

7.52

7.54

    67

02(O/.)

 105

l09
le9
le9

121

l20

119

ll3
1l2
I12
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Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
W2nd direction
    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather

15.10C

Na-3
May I3, l971
Partly-C}oudy
23.40C

sw
5 mlsec

sc
8

1.8 m
Rippled
l80C

Nb-2
June 15, 1971
Rain
2}OC
N
1 .8 mlsec

s
10

I.5 m

Smooth

Nb-5
June 15, 1971
Rain
20.80C

NE
1 . I mlsec

s
10
3.0 m
Smooth
l5.40C

Na-3
June 15, 1971
Rain

Syuiti MoRI

Depth Temp.(OC)

 O 18.8
 l 18.7
 2 18.7
(B) 18.3

o
l

2

2.2(B)

    7

s

20.95
20,90
20.90
20.90

19.2

19.15

I9.15
I8.5

l6.l

l5.0

20.75
20.7

19.25

pH

7.8

7.6

7.5

gZ8

7.7

7.6

7.7

7.2

7.I

7.8

80

02(cc!l)

  7.61

  7.57
  7.56

6.66

6.68
6.64

6.73
6.73
6.73

6.56

6.87
6.81

6.87

02(O/o)

 }16
 1l5
 115

106
106
105

103
103
le3

 94

l09
I07
106



Fifth Report of the Regular Limnological Survey of Lake Biwa (197l)

Air temperature
Wind direction
    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form
    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cioud form
    amount
Transaparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form
    amount
Transparency

  20.80C
  E
  }.1 mlsec
  s
  IO
  1.6 m
  Smooth
  19.40C

 Nb-2
' July l2, I971

  Cloudy
  27.30C

  ssw
  6.7 mlsec

  SK
  10
  I.05 m
  Moderate

 ww

 N• b-5
 July l2, !971
  Cloudy
 27.00c
  ssw
  5 mlsec

  SK
  10
  2,5 m
  Gent}e
  220C

  Na-3
 July 12, 1971
  Cloudy
  26.90C
  ssw
  1.2 mlsec

  SK
  IO
  1.2 m

Depth Temp.(OC) pH 02(cc!l)

O 26.6 7.3 4.58
 l 27.8 7.4 4.79
2 27.9 7.3 4.57

O 25.9 8.0 5.07
 1 26.0 7.7 5.08
2 26.0 7.8 5.06
4.2 24.5 7.9 5.0I

O 26.2 7.8 5.16
 l 26•I 7.8 5.08
2 26.2 7.8 5.09
2.7(B) 26.l 7.7 4.97
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 7e

Wave
Mud temperature

Station

Date
Weather
Air temperature
WiRd direction
    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
C}oud form
    amount
Transparency
Wave
Mud temperature

Station

Date
Weather

led .pP

,
,g

N"        ,,'  .,b         .cKs,-        .i.till

  
  
  
  
  
  
  

"NN       ,i.--    ii'5       .Ill

 l y7'b   .iepidg

I97}

197}

l97I

1971

Syuiti MeRi

Depth Temp.(OC)

o
1

1.6

o
1

2

3.8

4(B)

o
1

2

2.2(B)

o
1

1.7

26.8
26.8
26.75

26.8

26.7

26.7
26.55
26.2

26.7

26.75
26.6
26.2

23.05
23.e5
23.05

pH

Eg

g:

8.8

8.7

8.7

lR

O,(ccll)

5.22

5.22
5.22

4.96
4.93
5.00
5.03

5.30
5.3}

5.31

6.48
6.48
6.53

02(O/o)

ig
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107
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108



Fifth Report of the Regular Limnological Survey of Lake Biwa (l971)

Air temperature
Wind direction
    speed
Cioud form
    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form

    amount
Transparency

             Depth Temp.(OC) plE[ 02(ccll)

21.60C (B) 23.05 - -
NE
-SK
10

O.6 m

-
 7,   ,Y   E. -N    ,,b    ,IPeciou.

   h    ,M88k'.ii

 7.

i/
  
  
,,,.1/

   h    2Meg's.

 4,

t
   6ib,II

  m  5

g3

1971

1971

}971

o
1

2.i(B)

o
1

1.8(B)

22.85
22.85
22.85
22.85
22.85

23.15
23.15
23.05

172
17.2

i7.2

7.8

7.8

7.8

Z8

7.9

7.9

7.8

2 2 2i

5.82
5.75

5.69
5.72

5.96
5.97
6.06

Z16
7.02

6.92

    71

02(O/o)

ii9

 98
 99
1oe

}05
104
102
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Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind directlon
    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cioud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
Cloud form

    amount
Transparency
Wave
Mud temperature

Station

Date
Weather

thooms

b 
ac

         'ti-          2il'eppici)'gl

l' ,5  ,

8
   9/ts

'i

 ehi         8.

  
  
  
  
  

-Ni-      .2      .tll

  dl y8,b .9'

;.

NN.

1971

1971

197I

I971

Syuiti MoRI

Depth Temp.(eC)

o
1

2

2.2(B)

o
1

1.4(B)

;

l8.6

17.9

18.5

l8.5

18.5

I8.9

18.2

l82
18.2

12.40

}2.40
I2.35

I3.4

I3.35

I3.35

pH

igig

sIi

iE

g,Z8

02(ccll)

6.95
6.90

6.90

6.92

7.I6

7.06

7.08

7.08

7.12

7.03

s  ol

l
7 7 7

02(O/,)

l05
l03
104

105

108
106
106
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Fifth Report of the Regular Limnological Survey of Lake Biwa (l971)

Alr temperature
Wind directioR
    speed
C}oud form
    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Air temperature
Wind direction
    speed
CIoud form

    amount
Transparency
Wave
Mud temperature

Statlon

Date
Weather
Air temperature
Wind direction
    speed
Cloud form
    amount
Transparency
Wave
Mud temperature

Station

Date
Weather
Alr temperature
Wind direction
    speed
C}oud form
    amount
Transparency

l4.20C
s
1 mlsec

sc
9

l.5 m

Smooth
I3.90C

Na-3
Nov. I8, 1971
Cloudy
14.00C
s
l mlsec

sc
8

1.1 m

Smooth
I3.60C

Nb-2
Dec. 17, 1971
Clear
I1.20C

W
2.3 mlsec

O.9 m

-
Nb-5
Dec. I7, l971
Clear
IO.90C

ssw
3.5 m/sec

1.4 m

Depth Temp.(OC)

 3 13.3
4 13.25
3.8(B) 13.4

O l3.35
 I 13.30
 1.8 12.85

O 6.65 1 6.5
 I.3 6.5
1.7(B) -

O 8.0 1 7.92 7.6 3 7.55
3.5 7.8

pH 02(ccll)

- ww8.6 7.e4

8.4 6.89
8.4 7.01
8.4 6.95

7.7 8.34
7.6 8.41
7.6 9.54
-wwww ww

7.7 8.34
7.7 8.31
7.7 8.28
- -wwH7.6 8.20

    73

02(O/,)

  96

si

 97
 97
III
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 99

 98



 74 Syuiti Moi{I
                                   Depth Temp.(OC) pH 02(cc!l) 02(O/o)

Wave -Mud temperature 8.30C

Station Na-3 O 7.95 7.9 8.04 97Date Dec. 17, 1971 1 7.95 7.9 8.31 10e
Weather Clear 1.8 Z9 7.7 8.3e 100
Air temperature 11.30C
Wind direction SW
    speed I.8 mlsec

    amount
Transparency 1.2m
Wave Smooth
Mudtemperature 8.30C

* Horie, S., .First report of the regular limnological survey of Lake Biwa (Oct. 1965-l966). V.

       Abiotic environment. Mem. Fac. Sci., Kyoto Univ., Ser. Biel. 1: 95-ll9, l967

  Horie, S., Second report of the regular limnological survey of Lake Biwa (1967). IV. Abiotic

       environment. ibid. 2: 125-l36, 1968
  Mori, S., Third reportoftheregularlimnologicalsurvey ofLake Biwa (1968 and 1969). I. Abiotic

       environments. ibid.4: 1-28, l970
  Mori, S., Fourth report of the regular limnologicai survey of Lake Biwa (197e). I. Abiotic

       envir'onments. ibid.5: 1-l5, 1971 '


