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   When the writer examines the data of the abiotic environment, following
features can be fpund.
   Regarding v;rater temperature in three stations of Nb-2, Nb-5, and Na-3, it
is lower in both Nb-2 and Nb-5 during January. It rises as a whole since March;
remarkable rise is noticed between April and June. The highest one is slaown in
August arid then'it droPs gradually between September and December. In Sta-
tion Ie, the lowest fjgure is found between February and March. The lag, when
we compare with data of Nb-2, Nb-5, and Na-3, may be owed to the difference
of water dbpth, that is water volume. The rise of water temperature begins in
April cont'inuing 'to Jgtne. However, hypoliinnetic water temperature below 30 m
depth keeps constant figure even in August. After August, epilimnetic water
temperarture drops gradually accompanying complete circulation of wcarm mono-
mictic typ'e.

    As fot hydrogen ion concentration in Nb-2, INb-5, and Na-3, it is somewhat
higher in Februatry. Generally, it rises between April and June ; remarkable
rise is shown in July indicating 8.4 in Nb-5. It is lower in'August though water
temperature is the highest but Station Na-3 still keeps higher figure till October.
As a whole, it is low in December. In Station Ie, it is low between January and
February •showing general rise since April but the drop in bottom layer is con-
spicuous after May as the result of oxygen consumption. Because of the }iigher
figui-e in •the epilimnetic water in July, difference between surface layer and
bottom layer is noticeable. The lowest figure is found in Deceiinber.
    Saturation value of •the dissolyed oxygen in Nb-2, Nb-5, and Nia-3 is below
100 .0o! between January•and March, but is above 100 /0oi in both April and IVEay.
In June, most of• the figures are below 90 9o/ but they increase in July, August,
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 126 Shoji li{oRIE
ancl October. In Station Ie, oversaturation of the dissolved oxygen is
in epilimnion in both May and June, but it decreases after July and
unsaturated except October. The dissolved oxygen in bottom layer,
maintainecl 80N909o! from January to May, then decreases gradually
50tv60.0.o- froiin July to Deceinber.
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!e-1

Jan. 13,
Clear
8. 60 C.

NNW
1. 8m/sec.

o

6. 0m

Rippled

Ie-1

Feb. 15,
Clear
5. 10 C,

W
3. 0m!sec.
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7. 3m
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7. 00 C.
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Cloudy
9. 60 C.
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Rippled
7. 20 C.
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  7. 85 93
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Station
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siEal'l'6n

Date
Weather
Air temperature
Wind direction
     speed
Cloud form
     amoullt
Transparency
Wave '
IMud temperature

Report of the Regular

  Ie-1
  Apr. 14, 1967
  Partly cloudy
  15. 0e C.

  N
  8. 0m/sec,

  cs
  8
  5. 0m
  Moderate
  7. 8e C.

  I6Ii'H"'" '' '''' '

  kMay 11, 1967
  Clear
  17. 4e C.

  E
  4. 3m/sec.

  C•
  62. sm

Ie-1

June 15, 1967
Clear
26. 10 C.

NE
2. 8mlsec.

KN
1

6. 3m
Gentle
8. 2e C.

1' 6'i'''-" '

July 17, 1967
Cloudy
26. 70 C.

E
2. 0m/sec.

KN
8
Ll-. 8111

Rippled
7. se c.
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Wind dire.ction ,
     speecl
Cloucl fori?n

     alTIQLInt
Transparency
Wave
Mud temperature
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Cloucl form
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Transparency

NVave 'Mtld temperattu'd
Station

Date
Weatlaer
Air temperature '

XVind direction

     speed
Cloud form
     amgunt
Transparency
Wave
iMud temPerature

Ie-1

Azig. 16, 1967
Partly CIoudy
27. 90 C.

sc
8
6. 5m

Smooth
8. 60 C.

Ie-1

Sept. 19, 1967
Clear
24. 00 C.

NINTE

10m/sec.
c
2
5. 2in

Heavy
s. oe c.

Ie-1

Oct. 20, 1967
Cle4r
28. 50 C.

Om/sec.

5
6. 9 ili

Smooth
7. 50 C.

Ie-1 '

Noy. I5, 1967
Clogcly
16. 50 C.

N
12ni/sec.

Kc1
8
6. 0in

Ripp1ecl
7. 60 C.
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    speed
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eport of the Regular

 Ie-1

 Dec. 15 1967
       ' Clear
 9. 5e C.

 W 10n{lsec.

 3
 8. 0m
 Moderate
 7. 4e C.
 N6-2 ' '''''

 Jan. 14, 1967
 Cloudy
 3. Ie C.

 NNW
 6. 0m/sec.

 N
 9
 Nb-5 '''''

 Jan. 14, 1967
 Cloudy
 1. 90 C.

 mxW
 9. 3mlsec.

 N
 8
 Na-3 ''
 Jan. 14, 1967
 Clear
 3. 7e C.

 W
 6m2.sec.

 N
 6
 N'b'ww2'''''' '' '

 Feb. 17, 1967
 Cloudy
 3. se c.

 s•
 6. 0m/sec.

 10
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 Depth(m) Temp. (OC) pH 02(ccll)02 (/0o/)

     O 10.7 7.3 6. 92 89
     1 10.7 7.3 6. 62 85
     2 10.7 7.3 6. 0t 77
     5 10.7 7.3 6, 89 88
    10 10.7 7.2 7. 47 96
    15 10.7 7.3 6. 99 90
    20 10.7 7.3 7. 00 90
    30 10.7 7.2 6. 98 89
    50 8.0 7.0 5. 70 69
    zi..gB. }              7. ?.. . .6. 9                          4, 98 .. ..S9
  Trai{sp5rency                    6.ghi''

  Wave Gentle
  Mud temperature

     O 4.8 7.2 8. 14 91
     1 4.8 7.1 7. 96 89
     1.9(B) '4.8 7.1 7.79 87

  rt'ahg'paldn6Y ' 2. 2m' '' '

  Wave Gentle
  Mud teiinperature 4.80C.

     0 4.1 7.2 8. 38 92
     1 4.1 7.2 8. 42 92
     2 4.2 7.2 8. 24- 90
    -(B.)              4•.4. 7•i 7..8,.;.. .8,.6
  Tf5h's' pareticy o. '6' th '

  Wave Smooth
  Mud temperature 5.80C.

     0 5.8 7.2 7.,43 85
     1 5.8 7.2 7. 59 87
     2(B) 5.6 7.1 7. 61 80

  "it;ialispareil6'y'''' ''''iJi"'''''''''

  Wave • Gentle
  iMud temperature

     O 4-,4 7.3 8. 44 93
     1 4.3 7.3 8. 38 92
     2(B) 4.3 7.3 8. 37 92



 130

Statlon

Date
Weather
Air temperature
Wind direction
     speed
Cloud form
     amount
g'tatiolY '

Date
XVeather
Air temperature
WinCE direction

     speed
Cloud form
     amount
staeion '

Date
Weather
Air tempera.ture
Wind direction
     speed
Cloud for'm

     amount

Station

Date
XVeather
Air temperature'
XVind direction

     speed
Cloud form
     amount •

Station

Date
NVeather
Air temperature
Wind direction
     speed
Cloud form
     amount

1.

      ,[  
  
  

''/iiiS

10

3!
a

     c.e        .Ib       .' d\ou.c6.w311       ,7

9

2-b

'
41  cr      o' 

ar .

2.

g

c.elsllll

5Lb
14

ii

r.fa

 cgg91

c.e/sm.7

1

1.
1's

ge11

Shoji HoRIE

  Transparency
  VVave
  Mud temperature
 Depth(m) Temp. (OC)

     O 4.7
     1 4.6
     2 4.6
     4.4(B) 4.4

Transparency
Wave
Mud temper' atur6

   o s14
   1 5.3
   2. 1(B) 5. 3'
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   O 8.7
   1 •8. 6-
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   2 8.3
   4. 5(B) 8. 1
tttt ttttt ttttttttttttttttttttttttttt

Transparency
Wave
Mud temperat'

ure
            tt
   O 9.1
   1 9.1
  -(B) 8.8

1. 3in

Rippled
5. 20 C.

pH O,(cc/1)O, (

7.3 8. 41
7.3 8. 46
7.3 8. 31
      8. 367.3

1.3m ""''"'''"'"

Rippled
5. 80 C.

7. 3 8. 18
7. 3 8. 12
7. 3 8. 14

O. 8in'  ''

Smooth

7. 2 7. 55
Z2 7. 53
7.2 Z56

1. 7m

Smooth
8. 4e C.

7. 3 7. 89
7. 3 7. 93
7. 3 7. 94
7.3 7. 92

O. 7m

Smooth
8, 80 C.

7.2 7.75
Z2 7. 75
7.2 7. 70
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............91I.9Fl lli.. ... .. ..

Station

Date
Weather
Air temperature
Wind direction
     speed
Cloud form
     amount
statioA '

Date
Weather
Air temperature
Wind direction
     speed
CIoud form
     amount
tt.ttt.tttttt..tttttttttt.t.ttt......t.t.

Station

Date
Weather
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Station
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Weather
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Wind direction
     speed
Clou,d form

     cRmoullt

Report of the

  Nb-2
  Apr. 17,
  Cloudy
  17. 60 C.

  N
  4. 5m/sec.

  SK
  9.

  .B-,

  Apr. 17,
  Cloudy
  14. 00 C.

  NE.
  4. 5m/sec.

  gK

  Na-3
  Apr. 17,
  Cloudy
  12. 80 C.

  NE
  4. 5m/sec.

  SK
  10

Nb-2
May 16,
Cloudy
20. 90 C.

Omlsec.

g

Nb-5
May 16,
Clear
20. 00 C.

O m/sec.
c
3

ralugeR
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1967

1967

1967

1967
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   Transparency 1.lm
   Wave Rippled
   Mud temperature 11.60C.
  Depth(m) Temp. (eC) pH 02(cc/1)02 (.0o/)

      O 12.4 7,3 7. 72 103
      1 IL9 7.3 7. 72 102
      2.1(B) 11.5 7.3 7.68 100

   ttttttttt.tttttt..tt..ttt...t..t.........t.t..t.. ..t.tt.t.t..t..t..t.tt.ttttt ttt

                      1. 5 ni   Transparency

   Wave Rippled
   Mud temperature 10.8eC.

      0 IL9 7.4 7. 99 105
      1 11.6 7.4 7. 85 103
      2 11.4 7.4 7. 95 103
                     7. 3                                   98      4. 7(B)              10. 9                           7. 57
     ttttttttttttttttttttt

Transparency
Wave
Mud temperature

  O 12.5
   1 12.5
  2.3(B) 12.3

Transparency
Wave
Mud temperature

   O l8,1
   1 17.8
  2. 1(B) 17. 1

Transparency
Wcnve
Mud temperature

  O 19.3
  1 18.8
  2 18,2
  4.5(B) 17.5

1. 3m

Rippled
12. 0e C.

7. 1 7. 41
7. 1 7. 59
7. 1 7. 52

tttttt...t..t............  ...

1. 0m

Smooth

7.5 6. 81
7. 5 6. 83
7. 5 6. 91

1. 6' rr'

i

Smooth
16. 30 C.

7. 6 7. 13
7. 6 7. 24
7. 6 7. 19
7.5 6. 87
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102
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Station

Date
XVeatlaer

Air teinperature
XVind direction

     speed
Cloud form
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Cloud form
     amount

Station
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Weather
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tttttttttttttttt.tt

Station

Date
Weather
Air temperature
X?Vind direction

     speed
Cloud form
     anaount

Station

Date
Weather
Air temperature
Wind direction
     spee.d
Cloud form
     alllOUIIt

Na-3
May 16, 1967
Clear
24. 00 C.

SE
1.8m/sec.

S
XTb-2 '

June 16, 1967
Cloudy
26. 90 C.

N
2. 0m/sec.

9s

Nb-5
June 16, 1967
Cloudy
24. 00 C.

NE
3. 5m/sec.

9s

Ncft -3

June 16, 1967
Cloudy
24. 40 C,

E
1. 8m/sec.

gs

Nb-2
July 15, 1967
Cloudy
26. 80 C.

NW
2. 5m/sec.

cs
8

Shoji HoRIE

  Transparency 1.4m
  Wave Smooth
  IGud temperature 18. 90 C.
  Depth(m) Temp. (OC)pH02(ccll)02(
     O 19.8 7.6 7. 02
     1 19.6 7.6 7. 14
     2.2(B) 19.7 7.6 7.03

  Transparency 1.0m
  Wave Rippled
  Mud temperature

     O 25.3 7.4 5. 05
     1 24.2 7.5 5. 31
     1,6(B) 24.1 7.5 5..?.6

                  t ttt ttttt tt t t  t t tt tttt tt t ttt tt t

  Transparency 2. 5in
  Wave Gentle  Mtrd temperat'ure 23.20C.

     O 24..3 7.5 5. 30
     l 24.3 7.5 5.41
     2 23,9 7.5 5. 01
                          5. 14     4, 1(B)             23. 5                    7. 5

   tttttt ttttt tttt tttt tttt t t tt t

                    1. 2m  Transparency

  Wave Rippled
  Mud temperature 24.5eC.

     0 25.3 7.6 5. 54
     1 26al 7•6 5. 24
     1.8(B) 25.9 7.6 4.87

  tt ttt ttt ttttttttt ttttttttttt ttt t t t tt ttt

  Transparency                    O. 8m

  Wave Gentle
  Mud temperature

     O 26.5 7,8 6. 27
     1 , 26.2 7.8 6. 39
     2.2(B) 26.0 7.6 6.17

.0.i )

109
111

109

g,g,

E'k

zg,

110

111

108



         Second

Station
Date

Weather •
Air temperature
Wind direction
     speed
Cloud form
     amount
g'tation

Date
Weather
Air temperature
Wind direction
     speed
Cloud form
     amount
gtati6A''

Date
Weather

Air temperature
Wind direction
     speed
Cloud forni

     amoynt

Station

Date
Weather
Air temperature
Wind direction
     speed
Cloucl form

     amount
gtati6n

Date
Weather
Air temperature
Wind direction
     speed
Cloud forin
     alnount

Report of the Regular

  Nb-5
  July 15, 1967
  Cloudy
  26. 80 C.

  NW
  5. 0m/sec.

  cs
  9

  Na-3 '" ''

  July 15, 1967
  Cloudy
  27.40 C.

  NW
  4. 0m/sec.

  cs
  10

'tt6L', '' '
  Aug. 15, 1967
  Cloudy after
  thunderstorm
  26. 4e C.

  NE
  l. Om/sec.

  SK
  9
  kb", ''

  Aug. 15, 1967
  Clear
  27. 80 C,

  emlsec.
  KC
  6

   N5-g

   Aug. 15, 1967
   Cloudy
   28. 6e c.

   O m/sec.
    SK
   9
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   Transparency 1. 0m
   Wave Gentle
   Mud temperature 22.3eC.
  Depth(m) Temp. (OC) pE[ 02(cc/1)02 (/0o-)

      O 25.3 8.4 5.74 99
      1 25.2 8.4 6. 04 104
     2 25.1 8.4 5. 89 101
             22.4 7.2 4. 84 79     4. 8(B)

   Transparency 1. 2m
   Wave Rippled
   Mud temperature 24.2eC.

     0 25.7 7.8 5. 45 94
      1 25.5 7.8 5. 83 100
      2.5(B) 24.8 7.2 5.17 88

Transparency
Wave
Mud temperature

  O 28.1
  l 28.Z
  1.8(B) 28.0

Transparency
Wave
Mud temperature

  O 27.4
  1 27.2
  2 27.1
  4(B). 24.6

Transparency
Wave
Mud temperature

  O 28.2
  1 27.6
  1.9(B) 27,2

1. 4-m

Rippled

7. 3 5. 46
7. 5 5. 50
7.5 5. 50

2. 3m

Smooth
24. 80 C.

7. 9 5. 58
7. 8 5. 55
7.8 5. 64
7. 5      5. 35

  1. 5m
  Smootll
  27. 60 C.

8.2 6. 22
8. 2 6. 07
8. 0 5. 89

 99
100
99

?g  1

i13
109
I05
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StcltiOll

Date
Weather
Air temperature
Wind direction
     speed
CIoud form
     alllOUIIt

Station '

Date
Weat.her
Air temperature
NVind direction

     speed
Cloud form
     amoullt

Station

Date
Weather
Air temperature
Wind direction
     speed
Cloucl form

     amount

Station '

Date
Weather
Air teinperature
XVind direction

     speed
Cloud form
     amoullt

Station

Date
Weather
Air temperature
Wind direction
     speed
Cloud form
     amoullt

 o,

,Bi
   22.ge

c,/seO ,lo

 o,

/5
   ,b ./6't

c./seO ,MN,

 o,   o/L  
 ,,.pe

,,,.
st

c./seo>T

121
ii  C,e/i

c.es/8

 l      c,

2i

N  g.,iil

1967

1967

1967

1967

1967

Shoji HoRIE

  Transpcftrency O. 9m
  Wave Smooth
  Mud temperature .
 Depth(rn) Temp. (OC) pH 02(ccll)02 (

     O 22.9 7.3 5. 19
     1 22.8 7.3 5. 17
     1.6(B) 22.8 7.3 5.22

  Transparency 1,4m
  Wave Smooth
  Mud teixLperature 24.20C.

     0 24.3 7.6 5. 22
     1 24.2 7.6 5. 17
     2 24.2 7.6 5. 20
     4. 1(B) 24.2 7.5 5. 18
  t t t tt ttt ttttt ttttt tttt ttttttt ttttttt

                    1. 4m  Transparency

  Wave • Smooth
  Mud temperatur-e 24. 0eC.

     0 '23.7 8.0 5. 57
     1 23.7 8.0 5. 67
     -(B) 23,3 8.0 5.40

  Transparency 1.3m
  Wave Smooth  Mud temperatUre

     O l7.3 7.5 6. 75
     1 17.2 7.5 6. 62
     1.3(B) 17.2 7.5 6.67

       t. . t. t......
  Transparency                    1. 0m

  Wave Rippled
  Mud temperature 18.4eC.

     0 18.2 7.5 6. 34
     l 18.3 7.5 6. 47
     2 18•2 7a5 6• 49
     3,8(B) 17.6 7.3 6.ll

9.i)

 85
 85
 86

!7'k

gg

gg1
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Station

Date
Weather
Air temperature
Wind direction
     speed
Cloud form
     amotipt

Station
Date

Weather .
Air temperature
Wind direction
     speed
Cloud form
     amount

Station

Date
Weather
Air temperature
Wind direction
     speed
Cloud form
     amount

Station

Date
Weather
Air temperature
Wind direction
     speed
Cloud form
     amount

Station

Date
Weather
Air temperature
Wincl direction
     speecl
Cloud form
     amount

Report of the Regular

  Na-3
  Oct. 21 1967
        ,
  Clear
  21. 50 C.

  s
  2. 3m/sec.
  ,Kc

  Nb-2
  Nov. 16, 1967
  Clear
  13. 70 C.

  NNE
  1, 5mlsec.

  SK
  5
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   Transparency 1. 5m
   Wave Rippled
   Mud temperature 18.60C,
  Depth(m) Temp. (eC) pH 02(cc/1)02 (-0oi)

      O 18.5 8.1 7. 07 107
      1 18.5 8,O 7. 21 109
      1.5(B) 18,4 8.1 Z36 112

    tt tttt ttttttt t tttttttttt tt tttttt t

                      1. 4m   Transparency

   Wave Smooth
   Mud temperature

      O 12.4 7.5 6. 20 83
      1 12.4 7.5 6. 21 83
      -(B) 12,4 7.5 6. 21 83

Nb-5
Nov. 16,
Clear
13. 80 C.

sw
5. 0mlsec.

SK
6

Na-3
Nov. 16,
CIear
14. 20 C.

Om/sec,

gK

Nb.2
Dec. 16,
Clear
6. 20 C.

sw
9. 5m/sec.

SK
3

1967

1967

1967

Transparency
Wave
Mud teinperature

   O 12.7
   1 12.6
   2 12.5
   4. 1(B) 12. 8

  tt tttttttttttttttttt tt tttttt t

Transparency
Wave
)iVIud tenaperature

   O 13.1
   1 13.1
   1.8(B) 13,O

ttttttttt t ttt ttt tttt tt ttt

Transparency
Wave
Mud temperature

   O 5.2
   1 5.2
   1. 5(B) 5.2

1. 0m

Rippled
13. 60 C.

7. 5 6. 22
7. 5 6. 23
7. 5 6. 38
Z5 6, 12

1, 5m

Smooth
13. 40 C.

7. 5 5, 80
7. 5 5. 80
7.5 5. 81

O. 5m
IN4oclera te

7. zl 8, 32
7.4 8. 32
7.4 8. 31

i''g

g,7 7 7

ig,
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Station

Date
Weather
Air temperature
Wind direction
     speed
Cloucl form

     amount

Station

Date
Weather
Air temperature
Wind direction
     speed
Cloud form
     amottnt

            Shoji

Nb-5
Dec. 16, 1967
Clear
7. 30 C.

sw
7. 0m/sec.

gK

Na-3
Dec. 16, 1967
Clear
8. 40 C.

sw
4. 3mlsec.

SK
3

         (Received

HoRIE

  Transparency 3.0m
  Wave Gentle
  Mud temperature 7.60C.
  Depth(m) Temp. (eC)pH02(ccll)02(/0o!)

     O 6.1 Z4 8.22 95
     1 6.1 7.4 8, 18 94
     2 6.1 7. 4. 8. 25 95
     3. 9(B) 6.1 7,4 8. 15 94
  tt tttttttttttttttttt tt tttttttttttt tt tttttttttttttttttttttttttt

                    1. 8m  Transparency

  Wave Rippled
  Mud temperature 6.40C.

     0 5.9 7.4 8. 12 93
     1 5.9 7.4 8. 12 93
     1, 8(B) 5.9 7.4 8. 09 93

July 3, 1968)


