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1. List of scientists on board during the cruise KH-69-2

Chief scientist
Tracks A, B, F, G (April 26—May 20, June 5— June 19):
Yoshibumi ToMoODA, Ocean Research Institute, Submarine Geophysics
Tracks C, D, E (May 21—June 4):
Noriyuki NASU, Ocean Research Institute, Submarine Sedimentation

Scientists from the Ocean Research Institute, University of Tokyo
Noriyuki NASU, Submarine Sedimentation
C,D E
Yoshibumi TomMoDA, Submarine Geophysics
A BCDEF,G
Kazuo KOBAYASHI, Submarine Geophysics
A B CDETFG
Hideo KAGAMI, Submarine Sedimentation

A B

Eiichi HoNzA, Submarine Sedimentation
A

Masao INOUE, Submarine Sedimentation
B,C,DE F

Toshio KASUYA, Biology of Fisheries Resources
C,D E F

Kazuhiro KITAZAWA, Submarine Geophysics
A, B C D E F G

Jiro SEGAWA, Submarine Geophysics
A, B C D E F G

Yasuhiro SUGIMORI, Physical Oceanography
D EF

Koji HAsuMOTO, Technical official
A

Chiaki IGARASHI, Technical official
A B C DEF

Kinichiro Ko1zuMi, Technical official
A B C D EF G

Kazuo KUREHA, Technical official
C,D,E F

Toshisuke NAKAI, Technical official
A

Hirotaka OTOBE, Technical official
B,C,D,EF,G



OTMARA Avello Suarez, Visiting Researcher from Institute of Oceanology, Cuba,
Geology
A

Visiting scientists
From Earthquake Research Institute, University of Tokyo
Shozaburo NAGUMO, Seismology
A B C DEF G
Heihachiro KoBayYAsHI, Technical official
A B, C, DEF G
Sadayuki KORESAWA, Technical official
A, B, C, DEFG
From University Museum, University of Tokyo
Masuoki HORIKOSHI, Benthos research
A
From Geophysical Institute, Faculty of Science, University of Tokyo
Masaru KINOSHITA, Rock magnetism and dating
A
From Graduate School of Natural Sciences, University of Tokyo
Shuji HASEGAWA, Graduate student (Geophysics)
A, B C D EFG
From Hokkaido University
Nozomu DEN, Department of Geophysics, Faculty of Science, Geophysics
C,D E F
Hiroshi HOTTA, Department of Geophysics, Faculty of Science, Geophysics
A, B
Naomi SAKATIRI, Graduate student, Graduate School of Natural Sciences (Geo-
physics) '
G
From Tohoku University
Kazuo TAGUCHI, Department of Petrology and Mineralogy, Faculty of Science,
Geology
A
Masaharu WATANABE, Graduate student, Graduate School of Natural Sciences
(Geology)
A B C D EF, G
From Geographical Survey Institute
Haruo IsHII, Technical official, Gravity
A,B C, D EF
From Geological Survey of Japan
Atsuyuki MizUNO, Senior Researcher, Geology
C,D E F
Seizo NAKAO, Technical official, Geology
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C,DEF
Tsunekazu MoCHIZUKI, Technical official, Geology
C,D,E, F
From National Science Museum
Minoru IMAJIMA, Technical official, Benthos research
A
Sadao K0SUGE, Technical official, Benthos research
A
From Yokohama National University
Shigeo GAMO, Faculty of Education, Benthos research
A
From Tokai University
Takeshi SATO, Faculty of Marine Sciences, Geology
A B C DEFG
Yasumasa KINOSHITA, Graduate student, Graduate School of Marine Sciences
(Geology)
A, B
Yafue FujiwaRrA, Graduate student, Graduate School of Marine Sciences (Geo-
logy)
C,D,EFG
From Shizuoka University
Ryuichi TsucHI, Faculty of Natural Sciences, Geology
A
Naoshi KUuroDA, Faculty of Education, Geology
D E F
From Toyama University
Shoji Fujll, Faculty of Liberal Arts, Geology
C,D,E,F
From Kochi University
Hiromi MITsuUsHIO, Faculty of Arts and Science, Geology
C,DE F
From Yomiuri Press Inc.
Hideo TAKEICHI, Journalist
A
From Academy of Sciences of USSR
" Victor KANAEV, Institute of Oceanology, Geology
B,C, D E FE G
Valery ZDOROVENIN, Institute of Oceanology, Geophysics
B,C,D,E F

Remark : Abbreviation of the ship’s track

A : Tokyo to Kushiro (April 26—May 11)
B : Kushiro to Otaru (May 12—May 21)
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: Otaru to Niigata (May 22—May 27)
: Niigata to Nakhodka (May 28—June 1)
: Nakhodka to Maizuru (June 2—June 4)

: Maizuru to Toyama (June 5—June 10)
: Toyama to Tokyo (June 11—June 17)






2. General records of

Table 2-1.
KH-69-2 Abstract log From 26th
‘ ‘ Noon position ' Under way Propelling | Qeeand-
Date I (S - = Var. propeli:
| ‘ Lat. Long. Hours Miles Hours | Miles SAP‘;Z?ﬁ? Hoiizs ‘ Miles
427 ‘ 36-05.7N | 145—35.5E| 2255 | 276.1 ‘ 18- 14‘ 258.8 | 14.2 ‘ 441 1.3
28 ‘ 36-15.9 ‘ 143-59. 9 \ 24-00 l 106.9 ‘ 6| 22.3‘ 12.0 ‘ 15—14‘ 3.7
o | 643 3 ‘ MU1-27.1 | 2400 | 149.3 \ 127\ 20.5| 14.1 ‘T?—i? "71725.27
30 ‘ 37-12.8 ‘ 145-01. 7 ‘ 24-00 | 199.6 | | ‘ | 22-36 | 198.3
5.1 | 30-07.7 ‘ 144-17.8 } 24-00 | _14@ | ‘ ‘ 17-57 | 145.({
2 | sv-41.4 ‘ 142-21. 6 | 24-00 | 157.5 ‘ ‘ ‘ | 18-37 | 149.2
3 | 40107 | 142202 ‘ 24-00 | 128.8 ‘ ‘ ‘ | 19;08‘ 125.7
4 | 40-20.0 | 143-00.0 | 2000 | 244.8 ‘ 5 58‘ 8.7 | 14.0 | 15-24 | 159.6
5 ‘ 39-35.5 | 142-59.1 | 24-00 | 1541 ‘ 1-00 ‘ 13.2 ‘ 13.2 | 16-08 ‘717577777
6 \Wa;h.? | zars | 24-00 73.3 } 0—29| 6.7‘ 13.4 | 1531 | 611
7 | 40-36.9 ‘ 145-18.7 | 2400 | 123.4 | 11-49 ‘ 76.7 ‘ ‘ 5-50 ‘ 34.8
___8_ __"KL:shu'n B EE 10—14[ 121.5" 11.9 | 4—13‘ 3.2
9 ‘ 40-35.5 ‘ 145-20. 2 ‘ glgjgg " 197.5 ‘ 0—21‘ L7| 4.9 ‘ 18—08‘ 195. 8
10 | 41-28.0 ! 145-32. 1 \ 24-00 ‘ 124.7 4—19‘ 52.3} 12.2 12—20‘ 67.6
1 | Kushire ‘ Jra ‘ 161.7 7—05‘ 64.1 | s—45l 93.0

12 ‘ K—Eirn ‘ 2 24-00 ‘ ‘ ‘ | ' i

13 ‘ 45-17.0 ‘ 150%57]??332 ‘ 3190.9 22—57" 319.9 L_13.9 ‘
| 1 ‘ 46-51.0 ‘ 148-34.7 ‘ 24-00 ‘ 252. 3 3--30{ 49.1] 140 | 20-30 | 2032
5 } 44-02.0 ‘ 144-21. 4 ‘7 24-00 | 252.6 ! 2000 | 252.6
16 1 45-30.3 ‘ 146247 | 2400 ‘ 265.7 \ L | 244)0’ 255.7
17 ‘ 45-36.1 \ 142-09.2 | 2400 | 222.2 | | 2400 | 2.2
18 ‘ 44-40.4 | 140-29.7 ‘ 24-00 | 230.1 ‘ ‘ 24—00‘ 239. 1
19 & 43-58.1 | 138-07.3 \724—00 238.1 ‘ | ‘ 24-00 ‘ 238.1
e } Otaru 28| 17 ‘ 2—30‘ 19 13—26‘ 130.9

21 ‘ Otaru ‘ 224-00 | ‘ | ‘ :
22 ‘ Otaru | 224-00 ‘ ‘ ‘ ‘ a

23 - Otaru ‘ $24-00 i N 1 ‘
o | 42442 | 136148 | €085 | aar0 | 325 | e 122 | 19-40 | 199.6
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the cruise NK-69-2

Summary log

Apr. 1969 To 18th June 1969 No
graphic log Wind Baro. Temperature
ing Drifting in Weather————— Remark
Hours | Miles | Direc. | Force M.B.S, Air \ Sea
ENE} 5 14.2 % c [ 15.0 ‘ 17.5 | 26th 1305 left Tokyo
6-50 | 10.4 | N ‘ 1 | 150 ‘ b ‘ 15.9 ‘ 17.1 \
5-16 | 3.6 ssw\ 5 } 17.6 | pe ‘ 17.6 ‘ 16.7 |
1—24‘ 13| s \ 2 | o6 | | 15.2 } 15.7 |
6-03| 28 |NNW| 4 | 100 | b 14 | 14z |
5923 83 ‘ S ‘ 5 ‘ 20.5 | pe ‘ 11.2777] 8.3 ‘
452 31| S ‘ 4 |24 | b | 2009 | 7.0 |
28| 15| S | 6 | 215 | pe | 122 | 8.2 |
6-52 | 3.2 S i 5 ‘ 13.6 | b 15.4 ‘ 15.3 |‘
8-00| 5.5 wsw. 5 02.5 pc | 16.4 ‘ 14.6 \
6-21| 1.9 | S ‘ 6 | 6| b \ 10.0 | 84 |
~WNW‘ 5 ‘ 14.2 t pe | 106 | 10.1 ‘Send captain to hospital
7—21\ 4.8 {WSW‘ 3 | 47| pe ‘ 95 | 89 |
5—30\ 4.6 { N | 2 | 02. 4 \ d | 64 ‘ 41 llogzo arrived at Kuchiro
| |xNw | 4 | oro | pe | 125 | 51 | 1303 left Kushiro
| wo| s e | pe | 22 04 |
. ssw| 5 l 1.7 | P ‘ 30 | 0.2 |
} E 4 | s b |‘ 6.3 \l 3.2 |
i SE } 4 L 05.8 | b | 5.3 | 2.6 |
Nw | 4 [ese | x| 46| 34|
] | \ssw} 6 ‘ 99.6 | ¢ ‘ 79 | 60 | _
i } W ‘ 5 | 90.4 | pc | 73 | 6o |
63| a5 |wsw| 3 | e81 | po | 101 | 81 [ 1080 arrived at Otaru
N T
B b
3 ‘ l | ‘I ‘ ‘ ‘. 1255 left Otaru
] \ E \ 3 | 120 | | 72 | 61 |




Noon position Under way ‘ Propelling i Oceano-
Date — 2 Var. propell-
Lat. Long. Hours Miles . Hours | Miles ﬁ;\;ﬁ;iiage Hours | Miles
525 | 42-06.1N 136—38.2Ei 24-00 | 1210 ‘ ‘ | 15-05 | 112.8 |
26 | 40-36.3 ‘ 139-07. 1 | 24-00 | 186.1 | 24-00‘ 186. 1
) i 21-25 |
\ o i
S Niigata ‘ bpsy | 6.7 ! 2125 | 5.07| 35 | 21-10| 2017
28 | Niigata $24-00 o | i ' ]
20 | 38-33.1 | 13818.4 glgjgg | 526 | 0-58 | 6.6‘ 6.8 4ﬁ30‘ 16.0
20 | 41208 | 134253 | 2000 | 2463 | 23-20 | 245.3
a1 Nakhodka . €341 | 1679 | 13| 70.0| 85 | 940| sss
6 1 Nakhodla ‘ v23-12 3.0 ‘ 0-48 3.0‘ 3.8
0-48 _ ‘
2 | Nakhdoka ‘ 924-00 0| | ’
3 ‘ 30-43.6 | 133-52.5 | 24-00 ‘ 221.3 \ 2-33| 25.7] 10.1 20-10 | 194.6
4 | 35435 | 135208 \ 24-00 | 253.3 | } ‘ 234)0‘ 252.1
5 | Maizuru el 16.9 ‘ 1-59 ll.Gi 5.8 0-30| 5.3
6 | 37-27.4 } 131-44.0 %gzgg 230. 5 5-23 70.6i 13.1 | 14-35 | 159.9
- |
7 ‘ 40-52.0 ‘ 132-39. 3 } 24-00 ‘ 223.5 | ‘ 21-50 | 223.5
8 | 39-44.5 | 133-55.5 | 24-00 ‘ 132. 4 ‘ 0ﬁ57‘ 14.5| 15.3 14—54’ 112.4
9 ‘ 38-53.5 ‘ 135-39.2 | 24-00 1 128.3 ‘ ‘ 15—04‘ 127.0
20-44 §
10 ‘ Toyama i 196. 8 2-01 48| 24 | 1851| 190.7
11 | Toyama $24-00 0 | ‘
" e | 2 4-00 o ‘ 1 A
12 | 40-56.7 ‘ 189-55.5 | Goop | 224 | 2000| 24| 13.6 ]
13 ‘ 40-20.4 | 143-03.7 I 24-00 | 2026 19—09‘ 200.6 | 10.5 ‘
14 | 40147 | 142685 | 2400 | 150.0 | | 19-15 | 158.1
15 | 37-33.9 | 141-49.8 | 24-00 | 198.3 | 12-29 | 174.5 | 14.0 | 8—45‘ 23.8
16 ‘ 34-50.6 ‘ 139-16.0 | 24-00 | 307.9 ‘ 24-00 | 307.9 | 12.8 ‘
17| Tokyo ngjg 66. 2 ‘ 5~13‘ 66.2 | 12.7 ‘
T - $280-43 ‘ N ‘ f P
Total a63-40 | 38340 | 20022 | 12748 | _fs_.zi 610-04 | 2485.7




No. 2

graphic log o Wind Baro | Temperature
ing Drifting E— | in Weather| S Remarlk
m;s_ Direc. ‘ Force | M.B.S. Air \ Sea
85| 82| E | 8 | or3 v 7.4 \ 5.7 |
i N \ 3 | eoro| ¢ | 103 \ 1.1 |
I N ‘ 3 [ 088 | ¢ [ 11.2 % 13.3 ‘1035 aivhreil ot NilgEE |
" NW ‘ 3 \ 04.2 o \ 13.2 } [ el
- . ENE | 3 \ 15.1 l pc | 120 | 13.2 | 0632 left Niigata B
0~46\- 1.0 t E ‘ 5 l 09.5 ‘ c 7.2 | 6.3 '
{ 2~20| 2.1 { SSW ‘ 2 | ons5 | b \ 9.8 | 6.0 {0813 sitivailat Nakhndis
I } ‘ S ‘ 1 10.7 c ‘ 18.2 . -
} ‘ B | 4 12.1 r ‘ 7.1 1200 left Nakhodka ]
1—17'{ 1.0 \ NW ‘ 4 | o005 | o [ 0.0 | 7.3 |
i 1—00[ 12 \ 88 B ‘ 3 \ 00.8 ] b ‘ 18.0 19.0“| 1619 arrived at Maizuru
i lNNE" 2 [ 10.2 \ c [ 19.5 | 19.0 \1502 e Wizt
B ‘ lNNEI‘ 6 \ 04.6 } o | 140 15.9_i -
] 2—10‘ 0 \ SW | 5 ‘ 07.2 | pe ‘ 10.0 \ 8.0 } _ N
_s—ogl 5.5 L W \ 5 | 09.9 b i 14.0 \ 13.3 ‘
856 | 1.3 LSSW 5 I 10.6 ‘ b \ 16.3 } 14.2 [
2o } 1.3 L N | 1 \ 122 | b 1 23.0 } 18.7 ‘1125 artived 4t Toyatna
o [ \ SW \ 2 1 06. 2 b } 24.8 | 19.1 LIGOO Tadk “Topaini
\ CALM [ 06.0 | d \ 17.0 | 14.7 |
45| 20| CcALM \ 05.0 | f ‘ 16.5 | 14.0 }
445 0.9 L N \ 4 | 05. 2 £ | 129 | 9.5 "
2—46W o | caLmM l 12,9 \ b \ 16. 4 \'713.8 } .
. ‘ 5 ‘I 4 \ 09.4 | e ‘ 21.7 } 20.5 \ 7
i ‘ s | 1 “ } 05.0 r ‘ 213 | L 0928 arrived at Tokyo
N R N |
- NOTE b: blue sky B
pc: partly cloudy

cloudy
overcast
drizzling rain
fog

rain



Table 2-2. KH-69-2 Abstract log from 26th

Apr. to 17th June 1969

Date Abstract
4.27 | Dredging, Under Water Camera

28 | Dredging, Under Water Camera

29 | Benthos Sampling

30 | Piston Coring, Benthos Sampling, Under Water
Camera

5. 1 | Dredging
Benthos Sampling (3), Dredging, Under Water |
Camera

3 | Setting of Ocean Bottom Seismo-Meter (2), Benthos
Sampling

4 | Setting of Ocean Bottom Seismo-Meter, Benthos
Sampling, Under Water Camera

5 | Dredging, Benthos Sampling (3), Under Water
Camera

6 | Dredging, Benthos Sampling (2)

7 | Setting of Ocean Bottom Seismo-Meter

9 | Heaving up of Ocean Bottom Seismo-Meter, Dredg-
ing

10 | Under Water Camera

12

. | Air Gun & Proton

13

14

o | Air Gun & Proton

17

18

. | Air Gun & Proton

20

19 | Under Water Camera (2), Piston Coring

24 | Under Water Camera, Dredging

25 | Piston Coring

30 | Piston Coring

6. 3 | Setting of Current Meter, Serial Observation, Sett-
ing of Ocean Bottom Seismo-Meter

7 | Piston Coring (2)

8 | Dredging (3), Recovery of Current Meter, Serial
Observation, Recovery of Ocean Bottom Seismo-
Meter, Under Water Camera

9 | Gravity Coring, Serial Observation, Piston Coring

13 | Recovery of Ocean Bottom Seismo-Meter

14

Recovery of Ocean Bottom Seismo-Meter |

Sampling field

North Pacific Ocean, Kashima II
Seamount

North Pacific Ocean

1 off Iso zaki

"

I

" off Todo-ga-saki
1 off Kurv sak:

I

I

"

"

/" Erimo Jeamount

1"

North Pacific Ocean

Okhotsk Sea

North Part of Japan Sea

/"
"
/"

Japan Sea
I Kita-Yamato Tai
" "
" n

i
North Pacific Ocean off Kuro saki
"
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St 'No,

1-1
1-2
2-1
2-2
3

13-2

12-1
12-2
12‘i—3
15-1

15-2
14
16-1-
16-2
16-3
11-1
11-1
11-3

11-4
10

9-1
9-2

9-3

17
18-1
18-2
19

T ) Uncorr.
Observation Lat. EI'E)SitIiIODnng- E Date Time Bzg?}f
S == ! Sl ——— = - (m} -
Dredge haul 36°04. 2' : 143°32. 2/ Apr. 27 09 : 00-14 : 30-17 : 45 3700
Deep-sea camera 36°02.7' : 143°32. 8’ Apr. 27 18 : 15-20 : 30-21 : 50 3150
Dredge haul 36°17. 3' : 143°58. 7’ Apr. 28 07 : 53-11: 00-15 : 51 2800
. Deep-sea camera 36°17. 67 = 144°00. 3' Apr. 28 16 : 51-18 : 40-20 : 20 3350
peam frav Seeis 8 a0y o 10:2831%1ass0 S
Piston corer 37°12. 3' : 144°59, 2! Apr. 30 07 : 52-10 : 15-11 : 40 5770 :
Dredge haul 37°07.2' : 145°18. 0’ Apr. 30 14 : 05-16 : 00-19 : 50 2630
Deep-sea camera '37°07. 8' : 145°18. 8/ Apr. 30 20:10-21:50-23 : 10 2750
Dredge haul 39°33. 4’ : 144°06. 0 May 1 14 : 30-16 : 23-19: 45 5650
 Skipped ‘
, eam trawd Soedo. 0 s diz0 g 0 2 07:s0Rizi0:0s O,
Smith-MclIntyre 39°41.5' : 142°21. 3’ May 2 11 :33-12:25-13 : 03 642
sampler
S. M. sampler 39°37. 4/ : 142°31. 8’ May 2 14 : 24-15:33-16 : 10 840
Dredge haul i 39°36. 8’ : 142°46. 3’ May 2 19 : 00-19 : 45-22 : 00 1210
. Deep-sea camera 39°39, 47 : 142°45, ¢’ May 2 22 : 00-22 : 43-23 : 40 1100
Ocean Bottom 40°19, 3’ : 142°28. 7' May 3 09 :15-10: 14-10 : 49 1000
_ Seismograph (B)
'8, M. sampler ' 40°19. 5" : 142°29. 0" May 3 11 :18-12:15-13: 05 1089
" 0.B.S. (C) setting 39°46. 9 : 142°44. 7' May 3 17 : 07-17 : 56-18 : 25 1050
'0.B.S. (A) setting - 40°21. 0' : 143°00. 8" May 4 13 : 20-14 : 20-14 : 50 1525
S. M. sampler | 40°22. 0' : 143°02. 8’ May 4 14 : 50-16 : 29-17 : 35 1550 .
Deep-sea camera 40°21.7' : 143°03. 9’ May 4 17 : 30-18 : 32-19 : 35 1570
Dredge haul 39°49, 2" : 143°02. 7' May 5 06 : 07-07 : 34-08 : 40 1450 ‘
! S. M. sampler ! 39°35. 5" : 142°59. 1/ May 5 11: 04-12 : 06-13 : 14 1630
Bniaol | EREUERS s p.uMcflacy 165
Deep-sea camera 39°40, 0" : 142°59, 9" May 5 17 : 15-18 : 10-18 : 54 1558
S. M. sampler 39°38.2' : 143°13. 1" May 5 19 : 50-21 : 46-23 : 06 2100
Dredge haul 39°37.8' : 143°43. 4’ May 6 02 : 41-05 : 30-07 : 25 3050
S. M. sampler 39°40. 0" : 143°36. & May 6 09 : 00-10: 29-11 : 50 2525
PAE RS INES ES ol SO
Deep-sea camera 39°42. 4’ : 143°47. 8’ May 6 17 : 33-failed-21 : 30 (3000-
3245)
0.B.S. (ER) setting  40°37. 0’ : 145°18. 3’ May 7 10: 08-12 : 50-13 : 50 5610
Dredge haul
Deep-sea camera 40°57. 0" : 144°55. 4' May 10 03 : 35-05 : 14-06 : 58 3845
Deep-sea camera 41°29. 3’ : 145°33. 8’ May 10 11 :48-14 : 30-17 : 28 7000

Table 2-3. = o e
List of Research Stations

I. (Tokyo-Kushiro),




List of Research Stations

1I. (the Sea of Japan)

. Uncorr.
St. No. Observation ToaEs I;?Slti%?lg_ E Date Time gr:gte;
(m)
20-1 Piston corer 43°46. 9’ : 138°32. 3’ May 19 14 : 24-15: 23-16 : 45 3520
20-2 Deep-sea camera 43°46. 8’ : 138°33. 5 May 19 17 : 15-19 : 00-20 : 40 3550
21-1 Dredge haul 42°43. 6' : 136°19. 2 May 24 13 : 30-15: 50-18 : 20 3100~
42°43.7' 1 136°19. 9 17 : 29 3150
21-2 Deep-sea camera 42°44,0' : 136°18. &' May 24 18 : 30-20:15-21 : 41 3140
22 Piston corer 42°12.9'..136°36. 5 May 25 07 : 30-08 : 48-11 : 00 3650
23 Piston corer 41°21. 0" = 134°26. 1/ May 30 11 : 34-12 : 55-14 : 05 3575
24-1 0.B.S. setting 39°42.5' : 133°53. ¢ June 3 12:10-12 :49-13 : 12 755
Current meter
setting
24-2 Nansen cast 39°45. 4" : 133°51. 8 June 3
25-1 Piston corer 40°52. 0' : 132°39. ¢/ June 7 10 :07-11 : 30-12 : 00 3440
25-2 Piston corer 45°53. 0' : 132°40. 2 June 7 13 :01-14 : 14-15 : 07 3390
26-1 Dredge haul 39°36. 3’ : 133°57. 3" June 8 01 : 35-02 : 25-04 : 09 740
03:48
26-2 Dredge haul 39°51. 0" : 133°45. 8' June 8 05 : 37-06 : 45-08 : 48 440
24’ Current meter recovery
26-3 Nansen cast 39°44. 9' : 133°53. 7 June 8
24! 0.B.S. recovery 39°42.8' : 133°53. %' June 8 14 : 00-14 : 47-15: 10 755
26-4 Deep-sea camera 39°50. 6" : 133°48. 2/ June 8 16 :17-17 : 00-17 : 41 485
26-5 Dredge haul 39°52. 3" : 133°49. 3' June 8 19 : 00-20 : 50-22 : 00 470
20 : 57
27-1 Gravity corer 39°35.9" : 134°24, 8' June 9 01 :13-02:12- 2100
27-2 Nansen cast 30°35.9' : 134°24. 8’ June 9
28 Piston corer 38°39. 0’ : 136°03. 1’ June 9 14 : 35-15:41-16: 24 2730
15-1/ 0.B.S. (B) recovery 40°18. 27 : 142°30. 0’ June 13 04 : 36-08 : 22-09 : 15 1010
14! 0.B.S. (C)recovery 39°47.3' : 142°44, 9 June 14 05 : 05-08 : 28-09 : 17 1050
16-1 0.B.5. (A) failed
16-1' Dredge haul around 16-1 June 14 13 : 25-14 : 08-18 : 23 1550
for search of 17 : 10
0.B.S. (A)
16-1' Dredge haul around 16-1 June 14 19 : 05-19: 37-23:15 1550
for search of 22 1 45

0.B.S. (A)

g | o






3. Measurement of gravity, magnetic force and
bottom topography in KH-69-2 cruise

by
Yoshibumi Tomoda, Jiro Segawa, Kazuhiro Kitazawa and Kinichiro Koizumi

1. Gravity data processing

Gravity data processing (Ist step): Two sets of T.S.S.G. A and B were installed
in the No. 9 laboratory of the ship. Simultdneous measurements were made by these
gravity meters and improvement of reliability of the result was aimed at. In order to
process the data from the two sets$ of gravity meters, soft ware for data processing,
chiefly, high level processing program of “on line real time processing program ” (Cruise
Report of the Hakuho-maru KH-68-4) was altered. The interface devices of gravity
meter and the Real Time Control (R.T.C.) were also temporarily altered a little.

When the two interruption signals from each gravity meter are fed to the interrupt
terminal of the “same level ” at almost the same time, it is expected that the computer
processes the first one and the second interruption will be received by the central
processor (C.P.U.) after the “interruption processing routine ” for the first interruption
is executed. The time required to execute “interruption processing routine ” is estimated
to about 20-30 gsec, that is, it requires about 20-30 psec for the central processor control
to know that the interruption is given. Therefore the information signal can be read
into the computer if pulse width of the information signal and interruption signal is
longer then 20-30 psec. But in actual test it was found that pulse width longer than
30 msec was mot sufficient to eliminate read-in error. That was because the time
expended in the R.T.C. circuit was larger than 30 msec. That is, it takes more than
30 msec for the computer to know that the interrupt signal comes, When the C.P.U.
fails in sensing the interrupt signal it does not read information signals. The pulse
width of information signals is desirable to be as long as possible. For example, it is
desirable that information signals hold until the next interruption signals. This condition
could not be satisfied at first, hecause the old device, a counter 7023, was used with
only slight inprovement: pulse width of the output of the counter 702S was changed
from 30 msec to 40-50 msec.

The soft ware of the low level processing program was also exchanged from “ averaged
variance of the vertical acceleration method ‘to’ sampling interval interpolation method ”.

The real time processing of the two sets of gravity meter was successful as far as
the data processing was concerned. But, the observation was often interrupted hecause
the counter 7025 was too much worn out to be used without error.

New interface device for real time processing of two gravity meters: At Toyama,
June 11th, two sets of interchanging frequency counters were replaced by a new
device designed for the purpose of the real time processing of the two sets of gravity
meters, A block diagram of the device for 1 set of gravity meter is shown in Fig. 3-1.
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Fig. 3-1. Block Digram of the 16 bit Frequency Counter for Gravity

The same devices were used for each gravity meter. The device for one set of gravity
meter is composed chiefly of 2 sets of 16 bits binary counters. 100 kc standard frequency
signals are counted by the counter I or II according as the state of the gates are on
or off. The state of the gate is controlled by the output of the frequency divider, to
which signals from the string gravity meter are fed to control the gate interval. The
output terminals the counter I or II are directly connected to the digital input terminals
of the R.T.C. interchangingly as the gate I or II is off. The interruption signal is fed
to the interruption terminal of the R.T.C. when the state of gate becomes from on to
off.

2. Data processing of magnetic field, water depth and gravity (2nd step)

Earth’'s magnetic field was measured by the use of a proton magnetometer. Water
depth was measured by the use of an echo sounder and it was manually read from the
echo sounder chart at an interval of 10 min.

These data were manually punched on paper tapes together with the data of ship
positions according to an appointed format. (Cruise Report of the Hakuho-maru KH-68-4),
These tapes were processed by the use of a batch processing program ¥ SAMOA,
Corrected water depth, Bouguer correction and Eétvés correction were calculated
according to this program. In correcting the water depth, Mathew’s table was used
for the Pacific Ocean area and a table prepared for the C.S.K. by Hydrographic Office
was used for the Japan Sea area and also for the Okhotsk Sea. These tables, which
had been offered by Tokuhiro of the Hydrographic Office, are approximated by a
polynomial for convenience of computer calculation,

Observed gravities (gravity results obtained by the 1st stage data processing) and
Eotvos corrections (obtained by the program ¥ SAMOA) were manually punched on
paper tapes and free air gravity anomalies are calculated according to the batch
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processing program ¥ New Zealand. (Cruise Report of the Hakuho-maru KIH-68-4).

3. Profiles of free air gravity anomaly, total magnetic force and bottom topography

Profiles of free air gravity anomaly, total magnetic force and bottom topography
are shown in Figs. 3-2 to 3-11. A position index map is shown in Fig. 2-1 to find
out easily the position of the anomalies. In the case of the profile from Tokyo to
Kushiro, only free air gravity anomaly and bottom topography are shown because the
region has been well surveyed and because profiles are too short to see the characteristics
of the magnetic anomalies as well as to improve the former knowledge.

Relation between magnetic and gravity anomaly

The free air gravity anomaly in the Soya Strait (Fig. 3-4) is one of the most typical
example that the free air gravity anomaly of 30 to 50mgals is found on the flat and
shallow continental shelf where the gravity anomalies show one-to-one correlation to
the magnetic anomalies. '

General character of Kuril and Japan Basin
In the Kuril Basin, variation of the free air gravity anomaly is smaller than 5 mgals
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and bottom topography is flat (Fig. 3-3). Though the bottom topography is flat, variation
in the free air gravity anomalies is large in the case of the Japan Sea compared with
the case of the Kuril Basin. In the northern part of the Japan Basin the variation is
about 20 mgals (Fig. 3-7a) and it seems that the variation in the free air gravity anomaly
hecomes large toward south west of the Japan Basin, for example, as in the profile from
Nakhodka to Maizuru whete variations as large as 50 mgals were observed (Fig. 3-7b).
It is noticeable, too, that the positive gravity anomalies observed on land at Nemuro
are extended over to the Urup channel.

The variation in the free air gravity anomaly on the flat bottom is interpreted to
be caused by the undulation of the basement rock. From general characters of the
change of variation of the free air gravity anomalies, it is suggested that the undulation
of the basement rock gradually becomes large towards south east, or that the depth of
basement rock in the Japan-Kuril region becomes deeper towards south west.

4. Table of ship position, echo sounder depth, corrected water depth and Bouguer

correction

This table will be available when requested.

5. Grid survey

In the present cruise we could not have enough time to survey any seamount; only
one or two profiles are added to the former survey. '
Water Shear Seamount (Mizunagi Seamount;

The Mizunagi Seamount was found in the KH-67-2 Cruise of the Hakuho-maru.
The name of “ Mizunagi > was temporarily given, because we found many Water Shears
(Mizunagidori) just above the top of the seamount during its grid survey.

Ship's tracks near the seamount in the KH-67-2 as well as in the present cruise
are shown in Fig. 3-12. Total magnetic force, local free air gravity anomaly and the
bottom topography near the seamount are shown in Figs. 3-14, 3-15, 3-13 respectively.
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Fig. 3-14

‘The magnetic anomaly of the seamount is very small and the correlation to the
topography is not clear. This is one of the remarkahle characteristics of this seamount
-compared with the Kashima T or II seamount which lies about 50 miles south west
-of the present seamount. The magnetic anomalies of the Kashima seamount are
interpreted to be caused by the magnetization in the present direction of the Earth’s
‘magnetic field. Samplings of rock by dredge haulings and deep-sea photography operations
were carried out at the slope and top of the seamount as shown in Fig. 3-12.

6. Land gravity survey

Gravity measurement by the use of the La Coste Romberg land gravity meter G-124
was carried out at every port for the calibration to the T.S.S.G. In addition to the
calibration measurements land gravity values in the Shakotan Peninsula were also
measured to know details of the gravity distribution at the boundary between the land
and the Japan Sea. The height of the station was estimated from the 1/50000 scale
map of the Geographical Survey Institute., Results are tabulated in Table 3-1.
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Table 3-1

"

Lat. Long. Height g 20
Otaru 45°11. 5N 140°47.6 E 2.5 980. 516 +49
45°12, 3 140°46. 7 0.5 980. 519 +51
43°12. 8 140°46.7 0.5 980. 523 +-54
43°14. 0 140°44. 2 1.5 980. 532 +62
Toyohama 43°14. 8 140042.7 1.0 980. 535 +63
Okimura 43°15.2 140°41.0 0.5 980. 541 +69
Sawae 43°15.6 140°39. 0 3.0 980. 541 -+ 68
Maruyama 43°16.9 140°38.9 3.0 980. 544 +69
43°17. 8 140°36. 3 2.0 980. 548 +73
43°18.6 140°32.9 — 980. 530 +53
near Chinika cottage 43°21.0 140°31. 2 — 880. 528 +47
43°21.7 140°28.5 2.0 980. 569 +87
43°19. 8 140°27..0 0.5 980. 543 +64
43°19.5 140°23.5 1.0 980. 549 470
Ground of the Kamui 43°19.7 140°21. 5 15.0 980. 552 +75
primary school
Pt. Kamui 43°19.9 140°21.5 2.5 980. 550 +71

pr BB



4. Local magnetic anomalies in the Okhotsk Sea
and the Sea of Japan

Kin-ichiro Koizumi

Earth’s total magnetic field was measured by the towing proton magnetometer at
every 1min with accuracy of 10y throughout the cruise.

The proton magnetometer : Sensing coils in the towing fish was replaced by small
one whose length, outer and inner diameter is respectively 67mm, 61 mm, 34mm
(0.8¢ Cu wire, 1300 turn). Volume of the water inside the coil is about 30cc. Com-
pared with former coils, present one is small in size and light in weight and expected
to be storonger than old one, which was sometimes destroyed by shock when the fish
is taken in the ship.

Magnitude of local magnetic anomalies: Profiles of total magnetic force were
made, together with bottom topography and free air gravity anomaly. By the use of
the profiles, local magnetic anomalies were studied and the Okhotsk and Japan Sea
was classified according to the magnitude of local magnetic anomaly.

In Fig. 4-1, the area where local anomalies are larger than 300y and the area
where local anomalies are smaller than 100y are shown by areas enclosed by solid lines
and dotted area respectively,

Fig. 4-1
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Basin (Kuril Basin, Japan Basin): In Kuril or Japan Basin, local anomaly is generally
smaller than 100y, water depth is about 3000m and the bottom is flat.

This characteristics resemble south east part of the Philippine Basin and different
from north Australia Basin.

Rise (Musashi Bank, Yamato Bank, Hakusan Bank): In the Musashi, Yamato or
Hakugan Bank, the anomaly is larger than 300y, but not so large as in the active
ridge or seamount. Bottom topography is irregular but the correspondence hetween
the topography and anomalies is not clear, as is the general case of the rise or ridge.
Large anomalies are found at the boundary between the rise and the adjacent basin.
Especially, in the north east of Yamato Bank, isolated anomalies are found at both
north and south boundary of the bank.

Seamount : At the seamount of 2500m height in the mnorth Urup strait (position
index May 13, 20), anomaly is about 1300y and exactly corresponds to bottom topogra-
phy. But in the case of seamount of 1000 m height (position index May 13, 23), no
anomaly was observed. '

Continental Shelf: Sharp and irregular local anomalies are sometimes found on the
continental shelf or at margin of the continent. Anomalies off Abashiri, Nakashire-
toko peninsula, Sado Island or Noto peninsula indicate the margin of Japan Islands.

The Soya Strait and Tsugaru Strait are also characterized by large local anomalies.
Especially, in the case of Soya Strait correspondence between the free air gravity
anomaly is very clear. This is one of the most typical example that the magnetic
anomaly correspond to free air gravity anomaly and not to bottom topography.



5. Comparison measurement of gravity at sea
by the use of two sets of the T.S.S.G.

Jiro Segawa

1. Characteristics of the gravity meters

Comparison measurement of gravity at sea was carried out by the use of two
sets of the ship-borne gravity meter T.8.5.G. model 61 and model 67. The differences
between the two sets lie in the method of mounting the string gravity meter on the
gyroscope and in the design of the suspension case of the meter, but their essential
structures are nearly the same. The signals from two meters were processed by the
same method. In the present paper, the gravity meter used in model 61 and the
results obtained by it will be denoted by A, and those concerned with model 67 will
be denoted by B. The conditions of T.5.5.G.-A and-B in this cruise are tabulated in
the following. Some of them in table were changed or improved later during the

cruise,

T.8.8.G. 61 (A)
String gravity meter
Mean frequency of the

string gravity meter :
Temperature coeflicient :

“Q” value
Elastic tension
Exciting amplifier

Temperature regulator :

Counter
Gyro erection amp.

T.8.8.G. 67 (B)
String gravity meter
Mean fraguency of the

string gravity meter:
Temperature coefficient :

“Q7” value
Elastic tension

No., 68-7-14 (A)

1582. 6 Hz at 44°C

—49 mgals/°C

20000

—98 gals

SHINDENSHI KOGYO K.K.
SHINDENSHI KOGYO K.K.
at temp. range 7 (44°C)
Model 67 KOKUSAI DENSHI KOGYO K.K.
Made at the Ocean Res. Inst.
Low pass range 1
Pre-amp. Att. 0
Power amp. gain max,

No. 67-11-9

1476, 0 Hz at 38°C
—15~25 mgals/°C
4500

—70.6 gals



Exciting amp, : Made at the Ocean Res. Inst.

Temperature regulator : Model 67, KOKUSAI DENSHI KOGYO K.K.
used at tem. range 36 (38°C)
Counter : Model 7025 (Pioneer) 63

A delay circuit was added in the read out pulse
circuit.

An on line interface circuit was installed.

The counter was exchanged by a parallel counter

since June 13.

Gyro erection amp. 4 Model 67, KOKUSAI DENSHI KOGYO K.K.
Low pass range 1
Power amp. Att. 10

The circuit was greatly improved during the cruise.

The string gravity meter “A” has been continuously used since KH-68-3 cruise
of the Hakuho-maru (July—Aug. 1968) and also used throughout KH-68-4 cruise (Nov.
1968—March 1969), During the cruise the drift rate of the gravity meter proved to
be very small. On the other hand the characteristics of the string gravity meter
“B” have not been tested in spite of the fact that it was made in 1967. The drift
rate of the gravity meter “B” depends largely upon the amplitnue of oscillation of
the string and therefore, the amplitude effect was measured and determined.

The temperature coefficient and the elastic tension of the gravity meter “A”
were determined from the data of the former cruise, while those characteristics of
the gravity meter “B” were determined during the present cruise. The drift rate of
the gravity meter “B” was checked up before the cruise, and it showed at first a
large positive drift (gravity value increase) even when it worked at the optimum am-
plitude, but it rapidly became so small with time as it was expected that the drift
rate was +1~-+3mgals/day during the present cruise.

Amplitude characteristics of the gravity mefer “B”

The relation between the oscillation frequency of the string and the output volt-
age measured at the feed back terminal of the exciting amplifier is shown in Fig. 5-1,
where the abscissa represents the p-p amplitude of the sinusoidal wave measured at
the feed back terminal, and the ordinate represents the oscillation period of the string
expressed by the number of 100KHz clock pulses counted in the period exactly 213
times as long as the oscillation period. According to this measurement the variation
of the frequency of the string is 7. 2gals in terms of the gravity change, when the
output voltage varies from 0 to 2.5volts. For practical use it is desirable that fre-
quency shift in terms of gravity is smaller than 10mgals, when the amplitude of
oscillation of the string varies more than 10%. In order to fulfill the requirement, the
amplitude of the oscillation of the string must be smaller than 0,1volts at the feed
back terminals. The gravity meter was used in such conditions by adjusting the
resistance in the A.G.C. circuit,

SR 1 p—
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Fig. 5-1

The temperature characteristics of the gravity meter “B”

These characteriestics were measured just before the cruise. As shown in Fig.
5-2, the temperature coefficient of the gravity meter is —15mgals/°C. However during
this measurement the meter seems to have made a large amount of positive drift,
and so the drift of the string canceled partially the temperature effect when it was
measured from low to high temperatures. Considering these effects, a temperature
coefficient of —25mgals/°C seems more reliable for the gravity meter “B”

Determination of elastic tension of the gravity meter “B”

There occured many troubles in the T.5.5.G.-B in the present cruise and it was
impossible to obtain a continuous measurement uniformly. The “elastic tension” had
not been determined vet, so the data processing was carried out assuming that its
effect was zero. The effect of the “elastic tension” can be determined by measuring
the gravity value at least at 2 stations where their gravity values are known. This
was carried out by the use of the results of the measurement from Toyama to Tokyo
by comparing the results with that of T.5.5.G.-A the elastic tension of which had
already been determined. The maximum gravity change from Toyama to Tokyo is
about 700 mgals. The differences between “A” and “B” sampled at proper interval

are plotted in relation to “A” in Fig. 5-3. There is a slight difference in the gradient
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of the most fitted line between that obtained from the first half data and that from
the second half. Tt is because of a positive drift of frequency occured in the gravity
meter “B”., Assuming that the effect of the elastic tension is represented by the
mean gradient, the elastic tension of the meter “B” is determined as —70.6 gals.



Characteristics of the drift rate of the gravity meter “A” and “B"”

Fig. 5-4 shows the drift measurement of the gravity meter “B” before the cruise.
The uppermost curve in the figure was obtained in the first test of the drift measure-
ment made in the Institute and the rate was as large as +5.5mgals/hour. In the
test made on the next day the drift rate decreased to +1.6mgals/hour as is shown in
the middle curve. The lowest curve was obtained by the measurement made on the
Hakuho-maru. The vertical of the gravity meter was kept by the use of a free gimbal,
and the power supplied from a small motor generator driven by a 24 volts battery.

As is seen in the figure, the frequency of oscillation of the string gravity meter
decreases in the period of 19800—22230 and 07"30—14"00. Its variation is equivalent
to —15~20 mgals in terms of gravity variation. The period when the gravity value

Drift Measurement
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300
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Fig. 5-4
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apparently decreased corresponds to the period when the power of the ship was supplied
to a battery charger. And so the abnormal decrease of the value is interpreted to be
caused by an undesirable condition of the method of floating charge of the battery,
resulting in the rise of the supplied voltage to the exciting amplifier beyond the
capacity of the voltage regulator installed in the amplifier. On the other hand the
drift rate is difficult to be recognized hetween 22230 and 07"30 of the next day. From
this, it is expected that the drift rate becomes as small as 1—3mgals/day on the 25th
of April while 5. 5mgals/hour rate was observed on the 7th of April.

Fig. 5-5-1 is the drift rate of the string gravity meter “A” set on the vertical
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gyroscope. The measurement was carried out under almost the same condition as in
the actual observation except the use of an integration counter. Though a small
fuctuation caused by a fluctuation of the vertical gyroscope is recognized, it is
difficult to estimate the drift rate.

Kushiro (1):

Fig. 5-5-2 is the result of measurement of the drift rate when the ship was anchored
at the Kuchiro harbour on the 8th of May. After this, the two gravity meters were
connected on line with the electronic computer Facom-270-20 in real time. During
the measurement in the harbour, a large fluctuation was seen in the gravity meter * A7,
This proved to be caused by the mis-adjustment of the vertical gyroscope, whose
vertical had been set several tens of minutes deflected from the true vertical of the
gravity meter axis, If the gravity meter is set deflected, a small fluctuation of the
vertical gyroscope causes a large fluctuation of the gravity value. Drift of the gravity
meter “B” at Kushiro was difficult to be measured.

Kushiro (2):

Fig. 5-5-3 is the result of the measurement of the drift rate also at Kushiro on
the 11th of May. The value fluctuated so much that the variation due to the drift
was masked. The main reason of the fluctuation was that electric noises were induced
in the counter from the commutators of a 400 Hz motor generator which drived the
spin motor of the gyroscope.

During the stay at Kushiro, a temperature regulating housing was made to keep
the temperature of the exciting amplifier. The exciting amplifier of both “A” and
“B” were placed in the housing whose temperature was kept to be 34.5:0. 5°C. This
condition was kept till the ship arrived at Tokyo.

Otaru:

Fig. 5-5-4 is the results of measurement at Otaru from the 20th to the 23rd of
May. The vertical of both gravity meters was adjusted again there. This adjustment
produced an apparent increase in gravity values of 25mgals and bmgals for “A” and
“B” respectively.

Niigata :
Fig. 5-5-5 is the result obtained at Niigata harbour. Because the gyro erection
amplifier had to be improved in this period, the measurement by the T.5.5.G.-B was

not carried out.

Nakhodka :

Fig. 5-5-6 is the result of measurement of the drift rate at Nakhodka harbour.
Its first half part is the result when the ship was anchored in the harbour and the
following part is the result obtained at the passengers’ pier. The measurement was
carried out only by the gravity meter “A”,
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Maizuru :

Fig. 5-5-7 is the result of measurement of the drift rate of the gravity meter
“A !l‘

Toyama :

Fig. 5-5-8 is the results of both the gravity meters “A” and “B” at Toyama
harbour. The gyro erection amplifier of the gravity meter “B” was improved before
entering the Toyama harbour, At the rear portion of the curve is found a negative
drift, which coincides with a sudden rise of the temperature at the gravity meter
room (The room temperature reached 31°C) and therefore the drift is interpreted as
caused by this temperature change,

Tokyo:

Fig. 5-5-9 is the drift rate when the ship was anchored at the entrance of the
Tokyo harbour off Haneda. The last portion of the curve is the measurement made
when the ship returned to the pier of the Ocean Res. Inst. at Harumi of Tokyo har-
bour.

From these measurements of the drift rate it was found that a true drift rate
was difficult to be measured in such short period as 1 or 2 days, for both “A” and
“B”. This means that the drift rate of the gravity meter “A” and “B” is expected
to be smaller than 1—3mgals/day. And the problem seems to lie not in the drift
rate with a certain tendency, but in the fluctuation of the frequency caused by the
variation of the circumstances such as room temperature of the gravity meter room.

2. Date processing method

The oscillation period of the T.S.5.G.-A and B was measured by the use of hinary
counters and the output of the counters was fed to the electronic computer and pro-
cessed by the use of the on-line real time processing program. The measured period
is defined as the time required to count the 210 pulses which are sent from the gravity
meter. The value of the period is 0.5—0, 65 sec. The following calculations are made
by the real time date processing.

1) Translation of periods of the gravity meter into accelerations,

2) Digital low pass filtering by the use of the weighted mean to separate the
acceleration of gravity from the acceleration caused by the vertical motion of the
ship.

3) Second order corrections for the finite sampling intervals,

One set of the gravity value is obtained by processing the period informations
from the counter in the period necessary to count 795x 210 pulses from the gravity
meter (usually 400—500sec). The processing is repeated every 10 min,

The actual method of data processing used in the present cruise is as follows,

If 7; represents a mean period of the string gravity meter oscillation at the i-th
sampling interval (in this interval N times of oscillation occurs in the string gravity
meter), then
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1 Sm+N/2

Ti=—+ T(n)dn (1)
ni—N/2

N

where “n” is a variable representing the number of oscillation of the string. T(n)
represents the period of wave at #-th oscillation of the string. If g; represents the
mean vertical acceleation at the é-th interval, then

— (mtN/2 K it N/2
i= o dn T(n)dn
g Sﬂi—N/E T(?E) /SJae—N/Z ( )
K J 1 SrziJrN/Z

=g Lt A LT — Tidn) @

where “K” is a constant. Putting #=N-#', then dn=N-d#’', and the T} in the formula
(1) is written as,

ni'+1/2
T: :S T(n"dn' : (3)

ny'—1/2
Applying the above formula to (2), the mean acceleration becomes as

— K 1 (wa'+1/2
Gl':_Tl_z*{l‘F'T.z_j

i

[Tn)y— T.-]zdn’} 4)

ni'—1/2

When the interpolation is made within the sampling interval by applying quadratic
equation T(#")=as+an,'+any?, then the mean acceleration becomes as,

— K 1 A2 A
o= [+ (o +70) | ®
The interpolation is made in the range of #/'—1/2<n'<#/4+1/2 by the use of T.;, T;
and T‘I'-H: where 4= T‘;+1—I1i_1 and 4'= T,'+1+ T'_1—'2ﬂ.
The error involved in the interpolation by the use of a quadratic formula is not
g0 large as far as a usual ship is concerned. If the formula (5) is expressed by the

gsampling interval (S;), instead of the mean period T;, then, the formula (5) becomes
as

— NERK[ 1 (8
g"f&ﬂ’[”@?(ﬂ*?éo')] (©)

considering the relation S;=N- T}, where §=5;,,—S,.; and §'=S;41+S:_1—25,. The sec-
ond term in the bracket expresses the second order correction for the. finite sampling
interval. The value of the N?-K is determined by the gravity value at a certain
station.

As is described in sec. 5-4, the second order correction in the formula (6) is not
sufficient, when the elasticity of the string of the gravity meter is taken into account,
and generally, the effect is approximately corrected by multiplying the second order
term by a factor @. That is, the formula (6) is modified as

— N2.K ik 8%
0i="55 Vg (g rm) 0

”

‘The value of “a” varies with the gravity meters, but generally is approximated by
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2 to 3. The value can be empirically determined,

As described before, g; is a mean vertical acceleration in a time interval of 0,5—
0.65sec, so true vertical acceleration can be obtained as far as the period of the vertical
acceleration is longer than lsec. The acceleration of gravity can he separated by
filtering out the short period vertical acceleration caused by the motion of the ship by
the use of a low pass filter. This operation is carried out according to the weighted
mean method. That is, the acceleration of gravity E is given by

g=29:S- Wi/ LS+ W;

K[, a/[& &
=2 W'FST[1+75?(K+ 720)]/23"' L
_ KT WS +a- KT (W/SH)(@48-+5/720)
o LS Wi
=g:i+4dg, (8

where K'=N*. K. In the above formula, g, represents the gravity value calculated
directly from the data of finite sampling interval and 4g, the second order correction
for the finite sampling inteval. By choosing the time spread of the weight function
properly to be more or less than 200sec and by calculating the weighted mean under
a proper amount of block shift of the weight function, a long period variation in
10min can be obtained. If the gravity value calculated by the formula (8) using the
weight function whose time spread is about 200sec is represented by 5‘5, as

gs=g:°+4g75, )
the representative value in 10min is given by averaging JS as
g2=gs=g°+4g,° (10)

The method of calculating the gravity value mentioned above is true if the string:
of the gravity meter is tensioned only by the external acceleration. In the actual
gravity meter, however, some amount of elastic force exists caused by the elasticity
of the string itself and by the cross spring of the gravity meter. When such an
elastic force acts on the string, it is not sufficient to determine the gravity meter
constant by calibration at only a single station. In order to determine the elastic.
tension of the gravity meter, calibrations at least for two stations the gravity values.
of which are different are necessary, or the constant must be determined by the aid
of an artificial variation of the accelzration.

When the external acceleration is not so large, the elastic tension is considered
to be constant and the equation of the string gravity meter is modified as

!

K
gt+a=—pg (an

The elastic tension described in sec. 5-1 corresponds to “a” in the above formula.
When the gravity meter constant K’ ’is determined at a certain station of the.

gravity g¢s according to the formula gs:—éﬂfz—, and at another place the gravity value

is measured to be g, by the use of the constant, then the true gravity value gs of

— 40 —



that place is calculated with a good approximation, as
a a
tr= 0 (g0 (1= ) a2

According to the formula (12}, it is sufficient to determine the “elastic tension” within
accuracy of 1gal when gs and g2 is known within accuracy of 1 mgal.
The result of the computation by the electronic computer is printed out according

to the following format,

Data No.
glu) glcz) ...... Q-l(e) a's

dg®  dg @ 4g®  dgE gz G

The Eotvos, Bouguer correction and the calculation of the anomalies are carried
out in the second stage of the gravity analyses by the use of the batch processing

program.

3. Gravity Log

Tokyo (April 26)—Kushiro (May 8)

Gravity values measured by La Coste Land gravimeter:
Pier of the Qcean Res. Inst.
Harumi, Tokyo harbour 079. 787 gals
The entrance of the Maritime
Safety Board, Kushiro 980. 609 gals
The ship departed from the pier of the Ocean Res. Inst. at 14700, on April 26th.
In order to improve the real time data processing program, the measurement was.
carried out only for “A” by the use of the paper tape system till 20*30, on April
ogth. After that, the data were processd by a new real time processing program.
For the sake of comparison, paper tape system was also continued until May 2nd.
The T.S.5.G.-B was not used vet.
The constants used in this period are

K,/ =410572x10% (41057245 in Facom Format)
aa=2, a.=—98 gals gs=979. 787 gals

where the constant K.’ is not the value determined by the calibration at Harumi.
At 15420, on April 29th, the real time date processing program for T.8.5.G.-B was
completed. However the measurement by “B” was not carried out owing to the
troubles in the counter 7025, This troubles proved to be caused by the timing miss
of the read out pulses, and so a delay circuit was added to delay the pulses by 5msec.
From 23t40, May 1st, the real time processing of the data from both “A” and “B”

began. The following constants were used for “B7,

K, =471588 % 10°
=2, GBZO, gs=979. 787 gals
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As the elastic tension of “B” was not determined yet, the value was temporarily
assumed to be zero.

There were some troubles in the gyro erection devices of the T.5.5.G.-A. The
reason was not certain but the troubles were recovered by re-inserting the base plate
of the transister circuit or by switching on and off the power line,

The gravity values obtained at the Kushiro harbour are

T.S.5.G-A —— 958, 570 gals
T.5.5.G-B —— 980.613gals

These values are not corrected for the effect of the elastic tension, When this
-correction is made for the value of “A” it becomes 980. 656 gals,

Level of “A” was adjusted at the harbour (about 13800). The adjustment was
carried out by the use of the “Zero Shift Dial” of the gyro erection amplifier with
reference to a pair of level vials attached to the gravity meter. The gravity value
after this adjustment is 980.600gals. The level was not so stable. Before starting
from Kushiro, the constant for “A”was changed to fit the value of T.S.S.G. to that
of Kushiro,

The gravity value of “B” was approximately equal to the value at Kushiro and
1o change in the constant was made.

The constants used from Kushiro are

K.'=410574 %103
a,=—98 gals gs=980. 609 gals

Kushiro (May 8th)—Kushiro (May 11th)

Left Kushiro at 17°00, on May 8th and returned again to the Central pier of
Kushiro at 08"00, on May 11th.
Gravity value measured by La Coste Land gravimeter :

The Central pier of Kushiro harbour——980. 608 gals

‘The difference of this value from the gravity at the Maritime Safety Board building
is less than lmgals. There was a large fluctuation in the value obtained by the
T.5.8.G.-A, and it is difficult to determine an accurate value, but that obtained from
a comparatively good portion of the record is

T.S.S5.G.-A —— 980.592 gals
T.5.85.G.-B —— 980,618 gals

The level of “A” was adjusted again, and then the value became 980. 596 gals.
According to these results, it seems that the drift rate of “A” and “B” is —12 mgals
and +10mgals respectively, but the apparent drift is interpreted as caused by the
unstability of the vertical gyroscope.

At Kushiro, exciting amplifiers of both “A” and “B” were for the first time put
into a temperature regulating housing. The A.G.C. circuit of the exciting amplifier
is made to keep at a certain level the amplitude of the oscillation of the dynamic
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gravity meter. It was nevertheless suspected that the room temperature affected the:
pre-sét level of A.G.C. and changed the amplitude of the dynamic gravity meter.
The room temperature effect on the A.G.C. level was tested with respect to the ex-
citing amplifier for “A”, and the result is shown in Fig, 5-6. =+5% variation in the
amplitude is caused by 1°C variation in the room temperature at 25°C. The temper-
ature regulating housing was controlled by the use of a thermistor and a S.C.R.
circuit. Temperature inside is kept at 34.5+0.5°C. The temperature regulation of
the exciting amplifier was continued from May 11th to June 17th when the ship
arrived at Tokyo. Just before starting from Kushiro, the commutator of the motor
generator which drove the spin motor of the vertical gyroscope was worn out, resulting:
in miscounting of the frequency counter caused by the electric noises from the sparks.
at the commutator, and the part was repaired.
The gravity values at Kushiro at the time of departure are

T.5.5.G-A —— 980,581 gals
T.5.5.G.-B —— 980.619gals

These values are not corrected for the elastic tension and when the correction is.
made the value for “A” becomes 980.579 gals. The adjustment of the constants was
not carried out here,

Kushiro (May 12th)—Otaru (May 20th)
The ship arrived at Otaru at 0900 on May 20th.

Amplitude Out Put Voltage versus Ambient Temp.
Pend. NO. 68-7-14

Volt

Room Temp.

oc ;

20 25 30 35
Fig. 5-6
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Gravity value measured by La Coste Land gravimeter :
Pier No. 3, Otaru—0980, 509 gals

Gravity values measured by T.S.5.G. at the time of arrival are
T.S8.S5.G.-A —— 980,508 gals
T.S.S.G-B ——  980.553 gals

‘The value of “A” when corrected for elastic tension is 980. 496 gals.

The level of “A” and “B” was adjusted again. It was adjusted in such a way
that the gravity value became maximum. By this adjustment the value apparently
increased by +20mgals and +5mgals for “A” and “B” respectively. This means
that the deflection of the gravity measuring axis is 20’ in “A” and 10’ in “B”,

In Fig. 5-5-4 are seen several points where the gravity value are shifted due to

the level.
Before leaving Otaru new constants were determined according to the gravity value

on land. They are
K4/ =4105664 < 10
as=—98 gals
¢s=980. 509 gals
Kp'=4715556 <104
as=0

gs=980. 509 gals

‘The ship departed from Otaru at 13"00, on May 23rd.

Otaru (May 23rd)—Niigata (May 27th)

The ship arrived at Niigata at 1030 on May 27th.
Gravity value measured by La Coste Land gravimeter :

Berth H of the Central pier, Niigata——979. 990 gals
The values obtained by the T.S5.5.G. at the time of the arrival are

T.S.5.G.-A —— 979,989 gals
T.S.5.G.-B —— not measured

‘The value of “A"” was corrected for the elastic tension.
After the level was adjusted again, the value became

979, 992 gals.

From 1000 on May 25th the ship was caught by an atmospheric depression and
the motion of the ship became large. At 10"30 the value of “B” suddenly shifted by
—100 mgals, and since then, the fluctuation of the values became large. This proved
to be caused by a defect in the gyro erection circuit and so it was greatly improved on
the ship. The measurement by “B” was temporarily stopped till June 3rd. The
T.8.5.G.-A worked quite well except in the case when the motion of the ship was
too large. Some amount of fluctuation seen in the value of “A” is interpreted as the
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result of under-correction for the second order effect and also of 2—3 cycle bending
motion of the floor caused by the water hammer, which is psculiarly strong in Hakuho-
maru. The second order correction will be discussed in section 4.

Niigata (May 29th)—Nakhodka (May 31st)

The ship left Niigata at 0630 on May 29th and arrived in Nakhodka at 08"00 on
May 3lst. The ship anchored at first at the entrance of the harbour and then arrived
at the passengers’ pier at 00200 on June 1st. Ths permission of measuring the
gravity on land was not given and so the gravity measurement by the use of the
La Coste gravity meter was not carried out. The gravity value there measured by
the use of T.S.5.G.-A is 980.479gals (this is corrected for the elastic tension). The
constant determined at Otaru was continuously used in the cruise but the factor for
the second order correction a=3 was used which is 1.5 times the former value.

Nakhodka (June 2nd)—Maizuru (June 4th)

Left Nakhodka at 11740 on June 2nd and anchored at inspection point at the en-
trance of Maizuru harbour at 1350 on June 4th. Arrived at the second pier No. 3 of
west Maizuru at 16"00.

Gravity value by La Coste Land gravimeter :

West Maizuru harbour

second pier No. 3 ——079. 809 gals

The gravity value obtained by the T.S.5.G.-A is 979. 805 gals and after re-adjusting the
level it became 979. 808 gals. These values are corrected for the effect of the elastic
tension.

The improvement of the gyro erection amplifier for “B” was finished on June
3rd, and the measurement had been started. But just before arriving at Maizuru, a
sudden rise in the room temperature caused troubles of the counter 7025 and the
calibration of “B” could not be carried out here.

After the calibration at Otaru, the value of the T.S5.5.G.-A agrees quite well with
the value obtained by the use of the La Coste Land gravimeter at Niigata and Mai-
zuru. This suggests that the gravity value at Nakhodka is reliable within the accuracy
of 1—2mgals,

Sometimes there occured troubles in the gyro erection system of the T.S.5.G.-A.
This seems to have been caused by some defects in the differential transformer used
as a horizontal accelerometer; the core of the transformer may semetimes have had
contact with the coil of the transformer, or there may have been imperfect connection
between the differential transformer and the amplifier or imperfect contact in the
phase detector circuit.

Another trouble occurred also in the frequency counter 702S.

Maizuru (June 5th)—Toyama (June 10th)
Left Maizuru at 16"00 on June b5th and arrived at Toyama, the pier No. 3 at
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10800 on June 10th.
Gravity value measured by La Coste Land gravimeter :

Pier No. 3

Toyama harbour —279- 893 gals

The value obtained by the T.S.S.G.-A is 979. 894 gals (corrected for the effect of the
elastic tension). The level adjustment was unnecessary here, The repair of the
702S was finished and the measurement was carried out by both “A” and “B?”,

It was found that when the ship was cruising some amount of level shift was
recognized by the level vials attached to the gravity meter. This phenomenon seems
to have been caused by unsymmetrical erection power supplied to the torque motor
of the vertical gyroscope, resulting in the shift of the mean value of horizontal
acceleration. When the horizontal acceleration is not so large it is possible to know
the deflection of the vertical gyroscope by the aid of the level vial, This deflection
occuring when the ship was moving seemed larger in the T.S5.5.G.-B, and so the
gyroscope of “B” was adjusted by the Zero Shift Dial of the erection amplifier at
16430 on June 8th,

The adjustment was carried out again at 1840 on June 9th for “B ”, and a slight
change also for “A”. Variation in gravity caused by these adjustment are shown
in Fig. 5-7. As seen in the figure the differences between “A” and “B” changed by
10mgals. Compared with the result of “A”, it was found that the level shift of
“B " corresponded to —10mgals shift in gravity,

June 8 June 9
1400 1600 1800 1800 2000
| 1 1 ] I | 1 | ]
mgal
100 = ”‘
—p BB poatgey
— ™ [}
e® . e®
B level adjust A, B level readjust
0
Fig. 5-7

Toyama (June 11th)—Tokyo (June 17th)

Left Toyama at 16"00 on June 11th and anchored at the entrance of the Tokyo:
harbour off Haneda at 1600 on June 16th. At 1000 on June 17th arrived at the pier
of the Ocean Res. Inst,
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The constants of hoth T.5.5.G.-A and B were adjusted according to the land
gravity value at Toyama. The value of the constants for “A” was not altered, but
the constants for “B” are changed as

Kp'=4715043 X 10*
as=0, gs=979. 893 gals

The vertical of “A” and “B” were adjusted not only when the ship was standing
at the pler but also when she was cruising. The adjustment was carried ont by the
use of the Zero Shift Dial of the erection amplifiers with reference to the level vials.
That is, the dials were set at different values according as either the ship was stand-
ing or cruising.

The values of “A” and “B” at the pier the Ocean Res. Inst. at Harumi are

T.S.5.G.-A —— 979,784 gals
(corrected for the elastic tension)
T.5.5.G.-B —— 979, 807 gals

{(not corrected for the elastic tension)

The result of the comparison measurement from Toyama to Tokyo is separately
discussed in sec. 5-5. But, assuming that the value of the elastic tension is —70. 6 gals,
the corrected value of “B” at Harumi obtained from the land gravity value at Toyama,
using the formula (12) in sec. 5-2, is 979.800gals. The difference between the two
gravity meters is 16mgals. This difference is supposed to be caused by a sudden
drift in “B”, which occurred when the ship was not far from Tokyo.

During this leg the counter 702S was replaced by a 16 bit counter made of LC.
and it became possible to send the signal of the counter to the computer in a period

far shorter than before.

4. Problem of the second order correction

The second term in the bracket in expression (2) of section 2 is a correction origi-
nating from the finite sampling interval. To hold the expression good, however, it is
required that the following relation is strictly applicable to the dynamic gravity meter as

1
(period of string vibration)®

oY)

vertical acceleration o

With actual strings two other terms must be added in equation (1); a term which is
attributable to intrinsic elasticity of the string and the other term by initial tension of
cross springs. So, as a more appropriate equation connecting the period of the string

to vertical accelerations we get the following expression
K, K
0y ="y + + & )

If we suppose the magnitude of the first term in equation (2) to be 1, then the
second and third terms with string now in use amount to about 0.02 and 0.03~0.1
in magnitude compared to the first respectively. '

When vertical accelerations' are measured by a sampling method of finite sampling
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intervals an average over “time” is interpreted as an average over “sampling num-

ber” or “number of oscillation ”. The time average of vertical acceleration in equation
(2) can be formulated by use of number-dependent functions g(») and 7(#n) as

‘9)=g0) Tn)/ T(n)

___lr K

T(n) (T ) +T(ﬂ) +5 ©)

When the vertical acceleration ¢ is constant or makes only a small variation
such as caused by the variation of the earth’s gravity field the second and third terms
in equation (3) can be taken to be a constant value as an averaged effect. In sec. 5-2
these two terms are treated together to be involved in the “elastic tension”. That is,

g * = = Kz
a—=celastic tension= (——Toz)—Kg) (4)
When there is a large variation in vertical acceleration the second term in equation
(3) can not be regarded to be steady. Let an averaged vertical acceleration in the i-th
sampling interval be g¢; and an averaged period 7;. Then equation (3) becomes

Ky { 1 1 Sm-‘:—N/?. } K,
i= )l T(in)—Tdnt+——+ K
Q' Tiz JF iz N i N2 [ ( ) ] Ti 3
. L . Kz
=gt dgit o Tit Ky ®)
ii_ﬁ .__F}'{_l_ _1_ i+ N/2 i
where ¢,/= T and 4dg,'= T N SM_MZ [T()— T:2dn

Let an average of g; with respect to i (a long term average) be E Then
g=g:TiT:
:gl'-T,-jT,»ergz'-T,-,’T,-+?-g1’(1‘,-)2/7,-+K3

K, {4G?
gl+dgl+ /K \/91[1+ ( )2 ]JFKS

=g:1+4dg:1+4g,+4dgq
(6)
where gi=g1 14T
—_——
dg,=dg," T\ T;

A 7}4_!—‘(2 AGZ
o= VK g3/

K, —
dgg=—rie
Qa '\/Kl '\/Q‘L+K3
4G?=dispersion of vertical acceleration
g1 is an apparent gravity directly obtained from sampled periods, 4g, is a second
order correction for finite sampling intervals in case of a non-elastic string, 4g, is
another second order correction due to the elasticity of a string, and 4gs is a term

which is nearly constant with time.
The terms which are variable due to ship’s motions are 4g; and 4¢,, and their
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effect has so far been corrected for as simply originated from the sampling intervals.
dgq and dg, vary in phase with each other when spectra of ship’s motion are station-
ary. In the way in sec. 5-2 in which second order corrections are made the effects
of elasticity is not taken into account, but it is included in an empirical factor a in
equation (7) in sec. 5-2, for reason that the characteristic constants &, K, K, of strings
have not been definitely determined. It seems most legitimate to follow equation (2)
in this section strictly for the future calculation of gravity values with no approxima-
tions involved in it,

The second order corrections applied according to the method mentioned in sec.
5-2 have been examined and compared with the preceding method. The date measured
between 19%00 on May 25th and 1800 on May 26th are those which were obtained
under comparatively large ship’s motions, and so they were processed in two "different
methods of the corrections at the same time; one is the method according to what
has been described in sec. 5-2 and the other is the method in which the second order
correction is calculated simply from averaged dispersions. In the calculations para-
meter a in sec. 5-2 is selected to be 2, and the constant of proportion to the disper-
sions of vertical acceleration is to be 0.025 mgals/(gal)®.. Comparison of the two methods

Ay
mgal
100 |
50
1 I A
0 50 100 mgal

Fig. 5-8
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is demonstrated in Fig. 5-8. Corrections according to the method described in sec.
5-2 in the case a=2 have proved definitely to be “under-correction” but their values
indicate a good linearity in relation to the corrections obtained from dispersions of
vertical acceleration, showing that the ratio of the former values to the latter is 0.6.
In order to fit the former corrections to the latter the value of « should be 3.3.

It might be important that an actual value of « be larger than 3 where as its
value is 1 for an ideal string. The second order correction for finite sampling inter-
vals is dependent on both the dispersions of acceleration and the ratio of the sampling
interval to the period of accelerations. The second order effect due to elasticity of
strings is, on the other hand, dependent only on dispersions. Criterion to test the
legitimacy of the second order correction is simple that the corrected gravity should
show a steady value not influenced by ship's motion. The second order correction
coefficient thus determined from an idealized equation of a string on the basis of
this criterion is more or less subject to incorrectness. For the improvement of these
situations it is of importance to establish a more realistic equation of state of a dy-
namic gravity meter.

5. Comparison measurements in the ship’s track from Toyama to Tokyo

Between Toyama and Tokyo we finally succeeded in comparison measurements by
use of two T.5.5.G.’s independently operated with each other. The track measured
is from Toyama harbour (June 11th) up northward to Tsugaru strait and down to
Tokyo Bay (June 17th) along the north-eastern coast of Honshu. Fortunately the sea
conditions were very favourable all through this measurement and made it UNnecessary
to correct for the second order effect larger than 10mgals. Gravity meters were
calibrated both at Toyama and Tokyo, and it was found that there was no drift in
gravity meter A and a slight and abrupt shift just before Tokyo in gravity meter B.
Corrections for elasticity of strings have been made by putting a=—98 gals in A and a=
—70.6 gals in B respectively using equation (12) in section 2. In Fig. 5-9 are plotted
gravity values of A and B at the same time. Averaged differences between the two
values are within 45 mgals. :

Memo. 5-1.
Land Gravity values at the calibration stations
Pier of the Ocean Research Institute, Harumi, Tokyo 979.787 gal (La Coste G.)

Entrance of Kushiro Maritime Safety Board 980.609 I
Central Pier of Kushiro 980.608 ("

Pier No. 3 of Otaru 980.509 »# L
Central Pier of Niigata, Berth H 979.990 # v
Passengers’ Pier of Nakhodka 980.479 » (T.5.5.G.)
2nd Pier, No. 3 of west Maizuru 979.809 # (La Coste G.)
Pier No. 3 of Toyama 979.893 » "
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Memo. 5-2.

In gravity measurement of KH-69-2 frequent alterations in calculation constants
and level adjustments were made. Some corrections are necessary in order to have
the computer output fitted to real gravity values., In the following are described in-
dications by which corrections have to be applied to the values from computer with
appropriate divisions to which the date and the corresponding corrections are separated.

April 26th—May 8th Tokyo—Kushiro

A ; Subtract 45mgals from g, due to the wrong constant K.
Add a quantity not more than 30mgals to data which seem subject to deflections
of the gyroscope.
Multiply the second order corrections 1.5 times when there are large vertical
accelerations.

B; No corrections are necessary for ¢..
Calculate gs by a=—70.6gals and ¢s=980.609.
Multiply the second order corrections 1.5 times when there are large vertical
accelerations.

May 8th—May 11th Kushiro—Kushiro

A Add 10mgals to g..
Multiply the second order corrections 1.5 times when there are large vertical
accelerations.

B; Subtract 8mgals from g,.
Calculate ¢g; by a=—70.6gals and ¢s=980.609 gals.
Multiply the second order corrections 1.5 times when there are large vertical
accelerations.

May 12th—May 20th Kushiro—Qtaru
A; Add 15mgals to g¢..
Multiply the second order corrections 1.5 times when there are large vertical
accelerations.
B; Subtract 39 mgals (or 9mgals?) from g..
Calculate g3 by a=—70.6gals and ¢s=980.609 gals.
Multiply the second order corrections 1.5 times when there are large vertical

accelerations.

May 23rd—May 27th Otaru—Niigata

A; Multiply the second order corrections 1.5 times when there are large vertical
accelerations.

B; Not used.

May 29th—May 31st Niigata—Nakhodka
A ; No corrections necessary.
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B:; Not used.

June 2nd—June 4th Nakhodka—Maizuru
A; No corrections necessary.
B; Not used.

June 5th—June 10th Maizuru—Toyama
A : No corrections necessary.
B; Not used.

June 11th—June 17th
A ; No corrections necessary.
B: No corrections necessary unitil June 13th.
After that add 15mgals to g¢s.
Calculate g; by a=—70.6gal and ¢s=979.893 gal.
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6. Gravity measurement by means of
G.S.I1. type surface ship gravity meter

Haruo Ishii

Geographical Survey Institute has carried out gravity survey on the whole land of
Japan, but for the purpose of geodetic study, gravity survey in the adjacent seas of
Japan is more important. Moreover, for determining the accuracy and reliability of
our gravity meter, it is necessary to compare with the T.5.5.G. gravity meter through
intercomparison measurement, For the above mentioned reason, gravity survey at sea
was carried out by “HAKUHO MARU” as a part of co-operation research program
with the Ocean Research Institute.

A gravity meter used is the G.S.I. type surface ship gravity meter which has
three strings suspending one weight, intersecting at right angles to one another and
passing through the center of gravity of the weight in their extension. The gravity
meter is set on the free gimbal and measure total gravity including the effect of
horizontal acceleration due to the ship’s movement. Horizontal acceleration is meas-
ured by the accelerometer independently.

The signal frequencies from three vibrating strings were recorded on the four
track magnetic tape with the standard frequency generated by crystal oscillator for
15 minutes for one station in every 30—120 minutes.

Three signal frequencies were added and counted for the period of 540sec by a
Gravity Analyser which consists of ten channels of frequency counters with a D-A
converter. After that the signal was recorded on analogue in every 1 minute through-
out whole term, while being punched on the paper tape for electronic computer only
when sea was calm and correction due to horizontal acceleration and second order
correction were negligible.

Integrated value of square of the horizontal acceleration was measured by ac-
celerometers and printed on digital in every 15 minutes.

Operation of the gravity meter was good and the vertical gyroscope kept vertical
within =5’ in rough weather, but there were some troubles in the horizontal accelero-
meter ;

1. lead wire which connects between stator and rotor of gyroscope
was broken
2. pendulum of the differential transformer which detects the hori-
zontal acceleration did not move
It took several hours to repair these trouble.

Preliminary results are ohtained on several days. The records of punched tape
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on several days of good sea condition are computed by electronic computer on hoard.
They are plotted with T.S.5.G."s results as shown in Figs. 6-1 to 6-7. The most part
of both results are equal or parallel, on the other hand there are some discrepancies
in both results which may be caused from correction due to horizontal acceleration
and the second order correction because any of corrections are not applied to these
results, The characteristic of the G.S.I. gravity meter is insensible to the inclination
of its body to the direction of the gravity, but owing to difficulty of the gravity
meter, there may be caused error in observed results in spite of small inclination of

the gravity meter.
The free air anomalies are obtained on profile across the Japan Trench and

negative anomalies of about —200mgals are observed as shown in Fig. 6-8.
According to intercomparison measurement between the T.S.5.G. and the G.S.L

gravity meters, accuracy of the G.S.I. gravity meter is expected as same as that of

the T.S.S.G. gravity meter in good sea condition.
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Obhserved gravity values at each port are as follows;

Port

— 59 —

Name of True gravity value Observed gravity value
Tokyo 979. 787
Kushiro 980. 614 980. 615
Otaru 980. 515 980. 490
Niigata 979. 995 979. 965
Maizuru 979. 809 979. 780
Toyama 979. 893
Tokyo 979, 787
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7. Topography
7-1. Notes on the topography of the Japan Trench and the adjacency

Ryuichi Tsuchi

Topography cross sections of the Japan Trench and the adjacency and the loca-
tions of traverses obtained from the cruise are shown in Fig. 7-1-1 and 7-1-2. These
profiles were drawn along the ship tracks and traced from echograms of Precise
Depth Recorder. The depths shown in Fig. 7-1-2 are uncorrected records directly
read from echograms. Locations of the ship were determined by Loran or Radar in
every half hours and also at every positions of the course change.

7-1-1. Continental side of the trench

Flat terrace-like features, “deep sea terraces (TAYAMA, 1950)” or Japanese
Pacific sea shelf (NASU, 1964), are observed on the continental slope. As most of
our profiles do not extend to the continental shelf, the writer could not attempt a
topographic division of the whole continental slope. Among them, however, a “ter-
race ” extending in the depth of 2000—2900m is remarkable on the section B—FB’ off
Sioyasaki. The outer limit of the “terrace” marks a notable change in slope of the
sea floor. As to the steep slope below that point we may call it the trench slope.
“Terraces” correlatable with the above-mentioned one are more or less found in most
sections, and the outer edges of them are located in the depth of 2600—3400m. In
the section G—G’, however, these scarcely develops the corresponding “terrace”, but
a slope hreak can be recognized at the depth of 3200m.

On the trench slope, two sets of benches of hilly configuration, upper and lower
ones, are found in general. Considering the origin of these features, it is probable
that many of them are due not to abrasions but to faults.

Fig. 7-1-3 and 7-1-4 show an attempt of the topographic division of a part of the
continental slope and inclinations of slopes in each section. Depths of main topogra-
phic features on the continental side of the trench in each section are shown in Fig.
7-1-4. Those of the deepest spot of the trench and the adjacent ocean floor are also
given. As indicated by the Fig. 7-1-4, it is noticeable that the vertical arrangement

of locations of these features seems to be changed laterally in parallel,

7-1-2. Ocean side of the trench

Remarkable topographic features found in the ocean side of the trench are small
depressions suggesting grabens as refered by LUDWIG et al. (1966). According to
records of sections F—F’, G—G’ and H—H’, one of these “grabens” is found conti-
nuously in 3 sections being parallel with the trench axis and having the length of
8km at least, though others are mnot continuous. Generally speaking, “grabens” have
following features in cross sections; i.e., trench-side slopes, or fault planes, are
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Inclinations of slopes on the continental side in each section, in 0/00.
Those of oceanic side slopes, from the axis of the trench to 30km

distant, are also given in the right side.
for its oblique traverse.
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steeper than other-side ones, and bottom planes are more or less inclined to the
trench being parallel with the adjacent ocean floor. As clearly shown in the section
E—E/, there are 3 typical depressions of graben type on the marginal ocean floor, the
farthest one of which is located in 60km distant from the trench axis, and the scale
of “grabens” looks like become small as goes far from the trench. The nearest and
also the largest one has the width of about 3km and its vertical dislocation with 2 or
3 step faults is measured about 200m,

7-1-3. Seamounts

Six seamounts traversed during the cruise are as follows:

i Depth of | Height
Depth of | Shallowest Date and location :
Name the peak | point scercotsiin of the shallowest ggéz;;ent f)l::cg;n
reported traversed point traversed floor floor
Kashima 1 3600 3710 AA! 04 : 46 35°45. 4N 6750 ‘ 3150
Apr. 27.69 | 142°41. 3E
Kashima II 2662 2650 AA' 07 : 40 36°01. 1N 6300 3650
Apr. 27.69 | 143°29. 2E
(Unnamed) 3530 2730 BB’ 06 :17 36°17. 1IN 5500 2770
Apr. 28.69 | 143°29. 2E
It 3710 3900 cC 04 : 22 37°10. 2N 5700 1990
Apr. 30.69 | 144°39. 0E
" 3310 2200 EE’ 13 : 26 37°08. 0N 5700 3500
Apr. 30.69 | 145°18. 9E
Syscev (Erimo) 3735 3790 Iy 17 : 00 40°55. 6N 6100 2365
May 07.69 | 144°52. 4E

A periferal depression was recognized in the environ of the unnamed seamount
2200, the extension of which attains to 120km and the depth is measured about 300m
in maximum. A few series of cuesta topography suggesting tilted block inclined to
the seamount-side can be found in the depression as shown in the section E—E'.

As to the seamount Sysoev, it has been reported that the seamount may be a
guyot because of a discovery of reefy limestone with Cretaceous Nerineid gastropods
from the vicinity of the peak (TSUCHI and KAGAMI, 1963). During the cruise, some
grid surveys and a dredging were made. By the dredging, basaltic rocks and tuff
breccia were collected at 4200m deep on the northwest side of the peak though more
of limestone was obtained. A tentative bathymetric map and cross sections are
shown in Figs. 7-1-5 and 7-1-6. As seen in the figures, present topography of the
seamount has a ridge of the NE—SW trend with a gentle slope on the northwest
side, and emall benches or notches are fringing at the depth of about 4000m. The
bathymetric survey discloses, at present, that the seamount might be not a typical type
of guyot but a submarine valcano with drowned fringing reefs.
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7.2. Outline of submarine topography of KH-69-2 cruise
from Otaru to Toyama

Shoji Fujii, Naoshi Kuroda, Masao Inoue, Victor F. Kanaev
and Noriyuki Nasu

This report is based on 1000m and 6000m depth range by precision depth re-
corder. The correction of the water depth for water temperature is not yet done.

In this cruise the track of Hakuho Maru is shown in Fig. 1. The Submarine
topography is described as following six units; 1) continental shelves, 2) marginal plat-
eau and continental slope, 3) bank, 4) seamount, 5) trough and 6) deep sea basin.

1) Continental shelves
We crossed the continental shelf at next five places. Critical point, terraces on
them etc, are shown in Table 7-2-1.

Tabhle 7-2-1
Locality Critic(?i)point giséigggiig)g}nl?nd E é:;i:]ce% ;:E? conti- ?ﬁ;gg?;gfy
1. | off Otaru 110 50, 75 g?;:tgxalgntal
2. | off Niigata i‘gg 2723-5 depression Ic;l);g:sntal N
] 3. | off Maizuru 130 2723 2 188*70 ;?;EZEHQI g
] 4, | off Toyama 5 \ g{)or;t;nental il
5. | off Nakhodka 150 > 31 ] 65 gﬁpgénentﬂl |

2) Marginal plateau and continental slope

Continental borderland is very complicatéd around Japanese Islands and usually
there are about 150m depth terraces on that.

The marginal plateau is absent off Nakhodka. The inclination of the continental
slope is 8.3/100—15/100 off Nakhodka. There are two terraces on them about 250, 350
and 300, 600m in depth each other.

3) Bank and submarine ridge
In this cruise we crossed following 6 banks. The Yamato Ridge consists of Kita-
Yamato Tai, Yamato Tai and Takuyo Tai. Their details are shown in Table 7-2-2.

4) Seamount
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Table 7-2-2

. Shallowest point Comparative Width (km) in
Locality (m) depth (m) some depth (m) Terracs {)
East end of Yamato 1450
Ridge
. . . 67km  (760m) 1100(IN)
Kita-Yamato Tai 760 3000 133km (2000 m) 950( S )
. 1500(S)
Yamato Tai 1310 3km (1310m) 1850(N) (S)
| 1300(N)
Kita-Oki Tai | 1070 1750 42. 8 km(2500 m) 2350(S)
. B 2650(S)
Oki Tai 430 i 47km (1700 m) 920(N)
East-bank 16km (1000 m) 1350(N)
Utsuryo-island 8. 41km(2000 m) 1420(S)

It is difficult to distinguish between the seamount and the peak of bank, We

crossed the several seamounts. But only the Bogorov seamounts are described here.

There are 2600m deep terraces in both sides of

The shallowest depth is 2145m.

the seamount. Those terraces seem to be wave-cut terraces. We got several gravels of
basalt, quartz porphyry and mudstone from this seamount hy dredge. This seamount
may consist of basalt and mudstone. Age of mudstone may be Pliocene and Pleistocene
by consolidating condition. The shape of a gravel of quartz porphyry is round or sub-

round and it looks like the Nohi Rhyolite occurred in the middle part of Japan,

5) Trough
We crossed several troughs and their characteristics are shown in Table 7-2-3.

Table 7-2-3

. Deepest depth Comparative : Width (km) in

Name (m) depth Terrace some depth (m)
Oki trough 1777 1350 30km (1600m)
650(N)(S) 80km (500 m)
Yamato trough 1217 800 850(N)(S) 15L. 5 km(1000 m)
1950(s) 6lkm (700 m)

Trough between Kita- 20km (2000 m
Yamato Tai and Ya- 2120 1450 31km (1900m
mato Tai 1000(N) 51km (1000 m)
13. 5 km(2100 m)

The Mogami trough is not clear as we ran parallel along that.
The Toyama deep sea channel.
We crossed the Toyama deep sea channel at 1800™, 29th May.
Comparative depth: 210m
The Width in 2440m depth: 10.5km
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Slope : 13/100 in west side, 2.2/100 in east side
2440, 2770, 2500 and 2570 m in depth in east side
This deep-sea channel may be one of the structural lines, because there are large

difference of character between east side and west side that channel.

6) Japan deep sea basin
We crossed the Japan sea basin four times and their characteristics are shown in
Table 7-2-4,

Table 7-2-4

Locality of deepest point Deepest depth (m) Common depth (m)

| |
00h35m—55m 24th May | 3705 [ 3690
02h50m—03500m 26th May \ 3705 | 2635, 3665, 3695
08h30m—d5™ 30th May | 3577 | 3555, 3570
| o ‘ 3508 _| 3500

From this table we can recognize that the Japan deep sea basin is very flat and
the north-eastern part is deeper than other part.

— 75 —






8. Continuous seismic reflection profiling with the air-gun

8-1. The seismic proﬁler investingation off the coast of north-east Japan
(Tokyo—Kushiro)

Eiichi Honza, Hiroshi Hotta and Hideo Kagami

The continuous reflection profiling survey by an air-gun as sound source was
carried out in the region of the continental slope off the east coast of Honshu and
the south coast of Hokkaido and also along several tracks crossing the Japan and
Kuril Trench, Positions of both the starts and the ends of tracks are presented in
Table 8-1-1.

Table. 8-1-1. Position of start and end of the line, and condition of towing

High Pressure I Filter
Leg No. Lat. . Long. (kg/em?) (c/s)

3 36°21. ON 143°28. 9F 105 37,5150
36°32.0 142°20. 9 53 —212

g 36°20. 2 143°33. 4 103 ' 37,5212
36°41. 1 141°24. 2 75 —300

5 36°46. 8 141°34. 0 103 53 —212
37°12. 8 145°01. 0 53 —300

. 37°24. 3 145°07. 1 101 37. 5—150
39°95.7 144°10, 3 37. 5300

2 39°34.9 142°58. 8 100 53 —150
39°33. 6 142°07. 8 75 —212

" 49°09. 0 143°24, 0 . 135 ' 53 —212
40°20. O 144°52. 0 106 —212

, 40°46. 8 ‘ 143°03.0 145 106 —212
39°47. 3 ‘ 143°01. 9

" 39°40. 2 143°18.0 145 53 —212
39°37. 5 143°42. 6

i 40°44. 4 145°14. 8 136 106 —300
40°57. 8 145°47. 0

il 42°43.0 144°52. 2 135 106 —300
40°37.0 145°18. 3

- 41°34.8 145°33, 9 135 106 —212
43°04. 6 145°31, 2

The reflection profiling tracks are shown in Figure 8-1-1 and in Figure 8-4-1.
Ship’s speed during the survey was changed from 8 to 13 knots according to weather
condition and the water depth. The obtained records are shown in Figure 8-4-2.

There were troubles of towing conditions at the beginning of the survey. A
heavy air hose which was made of rubber, coated with stainless steel net was used at
the previous survey, but in this cruise the light one made of tefron coating was used.
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The light air hose makes gun float in the shallower depth comparing with the heavy
one. Figure 8-1-2 shows the towing condition of the air-gun. The heavy hose may
gradually sink apart from the ship, however the light one may be afloat at the middle
part of the hose, hence the air-gun is in the shallow depth.

This trouble was solved by changing angle of horizontal wings of the gun-fish.
It works well as a depresser with angle of about 1/15 (Fig. 8-1-3).

~ LIGHT HOSE

= &els
= D
\\ —~{p
HEAVY HOSE

Fig. 81-2. Difference in towing conditions of heavy hose and light
one. Comparing to the heavy hose, light one is afloat at the middle

part.

Fig. 8-1-3. Two types of gun-fishes
a) Lateral to sea level developed by Honza
b) Vertical to sea level developed by Lamont Observatory

Figure 8-1-4 shows a sketch of towing system of the sound source and hydro-
phone array. At first, the air-gun was towed from the center of the stern of the
ship and then shifted 5.5 meters starboard from the center of the ship.

The hydrophone is very sensitive to foams produced by screw of ship. Therefore,
it is necessary to keep hydrophone array apart from the ship. There are other noises
which are produced by pitching of ship at the bow and by water shed of the hydro-
phone.

When hydrophone array was towed from the stern, the noise level increased ap-
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Fig. 8-1-4. Conditions of taking air-gun and hydrophone arrays in tow.

proximately by three times as compared with that observed as the hydrophone array
towed from the ship’s side.

Cable length of hydrophone was about 200 to 300 meters during the survey,

It was necessary to take another hydrophone in tow in order to receive the direct
water wave from the air-gun when the cable length was more than about 200 meters.

The trigger hydrophone was towed from the starboard side with the cable of 50 meters
length.

8-2. The seismic profiler investigation in the Sea of Okhotsk
and the northern part of the Sea of Japan
(Kushiro—Otaru)

Hiroshi Hotta, Hideo Kagami, Masao Inoue and Chiaki Igarashi

The sea bottom topbgraphy and the thickness of sediments in the Sea of Okhotsk
and the northern part of the Sea of Japan were investigated by the continuous seis-
mic reflection profiling technique (seismic profiler) using an air gun. The survey was
started from the Urup Strait and ended off near the Shakotan peninsula of the west
coast of Hokkaido. The seismic profiler track in the neighbourhood of Hokkaido is
appeared in Figure 8-2-1 and in Figure 8-4-1, in which small circles show the ship’s
position at every hour in the Japan Standard Time, and the solid line gives the range of
measurements. The ship’s speed during measurements was set in approximately 10
knots. There are comparatively long interruptions of measurements in the Soya Strait
and in the Sea of Japan near the Vitiaz rise caused by troubles in the air-supplying
devices, i.e., the second stage safety valve of the compressor and the pressure air to
the pneumatic gun.

The pneumatic gun was towed astern in the distance of about- 60 meters and
operated at the air pressure of approximately 135 kg/fcm?® and the shot frequency of
about one per 10 seconds. The hydrophone array system was towed generally in the
distance of 350 meters, but sometimes 150 meters. In case of 350 meter-towing another
hydrophone had to be towed to receive the direct sound generated by the gun.

Usually a filter with a frequency band between 150—300 Hz was used. At the be-
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ginning of measurements the 106—212 Hz band was used, but was hardly free from the
noise caused by the towed hydrophone system. The 150—300Hz band was quite ap-
propriate for the improvements of the S/N ratio in 10 knots navigation.

Examples of the records of profiles are exhibitted in Figure 8-4-2. Depths of the
sea bottom and interfaces in the sediments are represented in the reflection time.
The horizontal distance is shown in the ship’s navigation time along the track.

8-3. Continuous seismic profiling survey in the Sea of Japan

Noriyuki Nasu, Nozomu Den, Shoji Fujii, Masao Inoue, Eiichi Honza,
Chiaki Igarashi, Hirotaka Otobe, Victor Kanaev and Valery Zdorovenin

Continuous reflection profiling survey was also carried out in the Sea of Japan. The
surveyed lines are shown in Fig. 8-3-1 and in Fig. 8-4-1, A brief topograpy is also
presented in this Figure 8-3-1. The survey was done by an air-gun with high pres-
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sure of about 140 kg/cm?. Filtering range of the sound was approximately between
150 and 300cps. Profiling records are shown in Fig. 8-4-2.

Subsurface structure of the bottom of Sea of Japan seems to be divided into
several layers by the results of air-gun survey. Those layers are a) upper opaque
layer, b) upper transparent layer, c) lower opaque layer, d) lower transparent layer
and e) basement successibly.

Topographically Sea of Japan is mainly divided into four provinces, namely,
Japan Basin, Yamato Rise, Yamato Trough and marginal areas.

The upper opaque layer is widely distributed. At Japan Basin, it is thinly de-~
posited towards Siberian coast and thickly deposited towards Japanese coast or towards
Yamato Rise. This layer would be resulted by mass flows, namely turbidites mainly
supplied from the Siberian coast, and partly from Japanese coast. On the other
hand, at Yamato Trough, this layer is thickly deposited towards Yamato Rise and
thinly deposited towards Japanese coast. The upper opaque layer deposited at Yamato
Trough might be supplied mainly from Japanese coast.

The upper transparent layer is also widely distributed over Sea of Japan, and its
thickness is fairly uniform overlaid on the topographic highs and lows, Therefore,
this layer secems to be deposited rather uniformly prior to the tectonic deformation
which caused the elevation of Yamato Rise and the formation of Japan Basin and
Yamato Trough perhaps during upper Miocene or Pliocene. This layer would partly
eroded at the topographic highs.

The distribution of lower two layers is rather limited in comparison with the wide
distribution of upper two layers. Those lower layers are distributed in Japan Basin,

Yamato Trough and on the continental slopes beneath the upper two layers off Japa-
nese coast, at least,

8-4. Records of air-gun survey

Whole tracks are shown in Fig. 8-4-1. Records obtained by continuous air-gun
survey are presented in Fig. 8-4-2, respectively from Kushiro (sec. 8-1), Kushiro to
Otaru (sec. 8-2), and Otaru to Toyama (sec. 8-3).
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9. Sampling of the bottom sediments by piston corers

9.1. Records of core logs

CORE LOG

Date April 30, ‘69 Ship Hakuho-maru Cruise KH-69-2 Station 4
Latitude 37°12.3'N Longitude 144°59.2'E

Location Pacific Basin east off the Japan Trench (southern end)

Sea slightly rough, low swell Weather rain Wind SSW 7.5m/s
Bottom Topography flat bottom with slightly hilly areas between seamounts
Profiler hummocky structure

Ewing-type corer

Length Core Pipe 12m No. of Pipe 3 Material steel
1.D. of Pipe mm ] Wall Thickness mm

Core Head Wt. 650 kg Trigger Wt. kg

Length Trigger Line 17m Length Main Line m

Length Free Fall 3m

Time lowered 08h 50m; Uncorrected Water Depth 5750 m
Time Hit 10h 15m; Uncorrected Water Depth 5770m
Wire Angle at Hit 8° Wire-out at Hit 5826 m
Time Surfaced 11h 23m; Uncorrected Water Depth 5770 m
Core Length 1046 cm

Trigger Core Length cm

Method of Storage wrapped by vinyl sheets and packed in polyvinylchloride pipes

Length of Cores in Pipe 1. 119cm, 2. 152cm, 3. 190cm, 4. 202cm 5, 190cm, 6. 193cm
No. of Pipe Filled 6 (4101-106)

No. of Cubic Samples for Paleomagnetism 404 (} 5000-5403)

Worked by H. Kagami et al,

Date May 19, ‘69 Ship Hakuho-maru Cruise KH-69-2 Station 20-1
Latitude 43°46.9'N Longitude 138°32.3'E

Location North Japan Sea (eastern flank of the Vitiaz Rise)

Sea calm, low swell Weather cloudy Wind W 4m/sec

Bottom Topography flat

Profiler turbidite layer suspected?

Length Core Pipe 12m No. of Pipe 1 Material Al (Mg)
1.D, of Pipe 68 mm Wall Thickness 6 mm

Core Head Wt. 780 kg Trigger Wt. 60ke

Length Trigger Line 25m Length Main Line 23m

Length Free Fall 10m

Time lowered 14h 24m; Uncorrected Water Depth 3525m
Time Hit 15h 23m; Uncorrected Water Depth 3520 m
Wire Angle at Hit 5° Wire-out at Hit 3499 m
Time Surfaced 16h 45m; Uncorrected Water Depth 3520 m
Core Length 1191 cm

Trigger Core Length 60 cm
Method of Storage
Length of Cores in Pipe 1. 194cm, 2. 192cm, 3. 197cm, 4, 187cm, 5. 191cm, 6. 187cm,
7. 32cm
No. of Pipe Filled 7 ($107-113)
No. of Cubic Samples for Paleomagnetism 470 (4 5404-5873)
Worked by K. Kobayashi et al.
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CORE LOG

Date May 25, ‘69 Ship Hakuho-maru Cruise KH-69-2 Station 22
Latitude 42°12.9'N Longitude 136°36.5'E

Location North Japan Sea

Sea slightly rough, moderate swell Weather cloudy to rain

Bottom Topography flat Wind E10m/sec

Profiler thick sediment detected

Length Core Pipe 12m No. of Pipe 1 Material Al (Mg)
I.D. of Pipe 68 mm ‘Wall Thickness 6 mm

Core Head Wt. 780 kg Trigger Wt. 60kg

Length Trigger Line 25m Length Main Line 25m

Length Free Fall 12m

_Time lowered 07h 30m; Uncorrected Water Depth 3650 m
Time Hit 08h 48m; Uncorrected Water Depth 3650 m
Wire Angle at Hit 0~1° Wire-out at Hit 3639 m
Time Surfaced 11h 00m; Uncorrected Water Depth 3650 m
The pipe was bent as S-shape. 10° at 1 m from the top and 30° at 2m from the bottom
Core Length Ocm

Trigger Core Length ~5cm (lost in part)
Sandy bottom suspected
Method of Storage
Length of Cores in Pipe
No. of Pipe Filled
No. of Cubic Samples for Paleomagnetism
Worked by K. Kobayashi et al.

Date May 30, ‘69 Ship Hakuho-maru Cruise KH-69-2 Station 23
Latitude 41°21.0’'N Longitude 134°26.1'E
Location Central Japan Sea (northwest of the Yamato Tai)

Sea calm, no swell Weather cloudy, sometimes rain

Bottom Topography flat Wind NW 8~9m/sec

Profiler
Length Core Pipe 12m No. of Pipe 1 Material Al (Mg)
1.D. of Pipe 68 mm Wall Thickness 6 mm
Core Head Wt. 540 kg Trigger Wt. 60kg
Length Trigger Line 20m Length Main Line 20m
Length Free Fall 7m
Time lowered 11h 34m; Uncorrected Water Depth 3575m
Time Hit 12h 55m; Uncorrected Water Depth 3575 m
Wire Angle at Hit 2° Wire-out at Hit 3525 m
Time Surfaced 14h 05m; Uncorrected Water Depth 3575m
Core Length 1047 cm

Triggzr Core Length 88.5cm
Method of Storage
Length of Cores in Pipe 1. 200cm, 2. 185cm, 3. 184cm, 4. 181cm, 5. 184cm, 6. 994+13cm
No. of Pipe Filled 6 (}114-119)
No. of Cubic Samples for Paleomagnetism 396 ($5900-6295)
Worked by K. Kobayashi et al.
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CORE LOG

Date June 7, ‘69 Ship Hakuho-maru Cruise KH-69-2 Station 25-1
Latitude 40°52.0'N Longitude 132°39.0'E
Location Southwest Japan Sea

Sea

Bottom Topography flat

Profiler
Length Core Pipe 12m No. of Pipe 1 Material Al (Mg)
1.D. of Pipe 68 mm Wall Thickness 6 mm
Core Head Wt. 780 kg Trigger Wt. 60 kg
Length Trigger Line 25m Length Main Line 25m
Length Free Fall 12m
Time lowered 10h 07m; Uncorrected Water Depth 3440 m
Time Hit 11h 30m; Uncorrected Water Depth 3440m
Wire Angle at Hit 3° Wire-out at Hit 3387 m
Time Surfaced 12h 00m; Uncorrected Water Depth 3440m
Core Length 0cm

Trigger Core Length 28 cm
Pipe was bent, cutting edge was crushed in one side.
Method of Storage
Length of Cores in Pipe
No. of Pipe Filled
No. of Cubic Samples for Paleomagnetism
Worked by XK. Kobayashi et al.

Date June 7, 69  Ship Hakuho-maru  Cruise KH-69-2  Station 25-2
Latitude 40°53.0'N  Longitude 132°40.2'E
Location Southwest Japan Sea

Sea calm

Bottom Topography flat

Profiler
Length Core Pipe 1Z2m No. of Pipe 1 Material Al (Mg)
1.D. of Pipe 68 mm Wall Thickness 6 mm
Core Head Wt. 540 kg Trigger Wt. 60 kg
Length Trigger Line 20m Length Main Line 20m
Length Free Fall 7m
Time lowered 13h 0lm; Uncorrected Water Depth 3440m
Time Hit 14h 14m; Uncorrected Water Depth 33%0m
Wire Angle at Hit 1° Wire-out at Hit 3390m
Time Surfaced 15h 07m; Uncorrected Water Depth 3390m
Core Length 1060cm -

Trigger Core Length 26 cm

Method of Storage
Length of Cores in Pipe 1. 184cm, 2. 188cm, 3. 160cm, 4, 132cm, 5. 192cm, 6. 187cm,

7. 17cm
No. of Pipe Filled 7 (#120-126)
No. of Cubic Samples for Paleomagnetism 340 (f 6300-6639)
Worked by K. Kobayashi et al,

Pipe bent at 6m
Remark Flow-in of the sediment is suspected except approx. 400cm of the top. The influence of

the flow-in on the paleomagnetic intensity is being examined.
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CORE LOG

Date June 9, ‘69 Ship Hakuho-maru Cruise KH-69-2 Station 26-1
Latitude 39°35.9'N Longitude 134°24.8'E

Location basin between the North and South Yamato Tai (Japan Sea)

Sea calm, no swell

Bottom Topography flat

Profiler

Gravity Corer
Length Core pipe m No. of Pipe 1 Material inner tube (polyvinylchloride)
1.D. of Pipe mm ‘Wall Thickness mim
Core Head Wt. kg Trigger Wt. no trigger
Length Trigger Line m Length Main Line m
Length Free Fall 0m Speed at Hit 0.3 m/sec
Time lowered 0lh 13m Uncorrected Water Depth 2100m
Time Hit 02h 12m Uncorrected Water Depth 2100m
Wire Angle at Hit 3 Wire-out at Hit 2120 m
Time Surfaced h m; Uncorrected Water Depth 2100m
Core Length 100cm
Trigger Core Length cm

Method of Storage

Length of Cores in Pipe 1. 954 5cm

No. of Pipe Filled 1 (£127)

No. of Cubic Samples for Paleomagnetism 30 (4 6640-6669)
Worked by K. Kobayashi et al.

Date June 9, ‘69 Ship Hakuho-maru Cruise KH-69-2 Station 28
Latitude 38°39.0'N Longitude 136°03.1'E
Location basin between the South Yamato Tai and Honshii (Japan Sea)

Sea calm

Bottom Topography flat

Profiler
Length Core Pipe 6m No. of Pipe 1 Material Al (Mg)
I.D. of Pipe 68 mm Wall Thickness 6 mm
Core Head Wt. 540 kg Trigger Wt. 60kg
Length Trigger Line 15m Length Main Line 15m
Length Free Fall 8m
Time lowered 14h 35m; Uncorrected Water Depth 2730m
Time Hit 15h 41m; Uncorrected Water Depth 2730m
Wire Angle at Hit 0° Wire-out at Hit 2684 m
Time Surfaced 16h 24m; ) Uncorrected Water Depth 2730m
Core Length 305cm

Trigger Core Length 7lcm
Method of Storage
Length of Cores in Pipe 1. 164dc¢m, 2. 1314+10cm
No. of Pipe Filled 2 (%128-129)
No. of Cubic Samples for Paleomagnetism 121 (%6670-6790)
Worked by K. Kobayashi et al.
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9-2. Columnar description of the core samples at Station 4

Kazuo Taguchi, Takeshi Sato and Masaharu Watanabe

Sampling by the piston corer was carried out at St. 4 as shown in Table 9-2-1.

The values of redox potential, Eh, which were measured at the several points of
the core, showed about +70~-+125mV near the surface and —110~—130mYV at the
lower parts.

The core samples taken were divided into these parts and preserved for the
future studies of paleomagnétism, clay minerals and some organic analysis in labora-
tory.

Macroscopic observations on all cores obtained, then, were made and small pieces
of samples cut off at intervals of about 10 centimeter were provided and the coarse
fraction consisting of larger particles than 250 mesh size was separated from each
piece sample by the water sieving. Subsequently the coarse fractions of samples were
observed preliminarily under the stereoscopic and the polarizing microscopes.

Those results of observations are given briefly in Figure 9-2-1 and Table 9-2-2,

Table 9-2-1. Core Log

Date April 30, ‘69 Ship Hakuho-maru Cruise KH-69-2 Station 4
Latitude 37°12.3'N Longitude 144°59.2'E

Length Core Pipe 12 m No. of Pipe 3

Core Length 1046 cm
Method of Storage wrapped by vinyl sheéts and contained in polyvinylchloride pipes.
No. of Pipe Filled 3
No. of Samples for Microscopic observation and Clay analysis 104

No. of Samples for Organic Analysis 16
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General features of core samples

Mineralogical composition has no remarkable difference from the top to the bottom parts of
the core, but the core intercalates several thin layers consisting of volcanic ashes mainly, as shown
in schematic column of Fig. 9-2-1.

Samples contain in general volcanic glass, light minerals, some organisms (Radiolaria+Diatom),
and a small quantity of “heavy minerals”.

Judging from the observations, volcanic activities seem to be acidic to intermediate in com-
position.

Legend

; transparent vitric shards
Volcanic glass {small particle of pumice
Light mineral {%@gfar
D: Dominant
C: Common
R: Rare
A>B A is much more abundant than B
A>B A is more abundant than B
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Schematic columnar section of the core
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E
Grey colored silty mud =
a
=
[¢]
=
~40[ 80
s
| K-
=130 80 - T Sharp change ;_
=% .| Tuffaceous silt, intercalating —
ni| Green thin bands 2
102 3 Sharp change =
I3
3
-
=
120
Yellowish grey,silty mud
147 L
150 Grey black T
Grey, silty mud §
o
! £
H80 ¥ Shar chuln e g
I : intercalating
e Volcumc&qsh. bluishgreen bands =
190 T (2cm thic) =
Sharp change -
r 17
200 Grey, silty mud E
209 : .
212 Grey—black, Organic. M. rich
T
Grey, silty mud
230 ]

Fig. 9-2-1
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!
{ i
|
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Fig. 9-2-2
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472} @& @ Lenticular black, fine sand
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~110 [640 Grey, clayey silt
645 - X gradual change
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Fig. 9-2-3
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Fig. 9-2-4
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-125 1840
Light grey, clayey silt
888 ===~ Bluish green bands
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Grey:, clayey silt
918 h—— l’
e 75| Velcanicash,2green bands
T (05&1.0cm thick)
Grey, clayey silt
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970 ‘




999 "W Voleanic ash
1001

1023 e Y i
1024 olcanic ash

M040
kil

Fig. 9-2-5

9.3. Descriptions of core samples from the Sea of Japan
Masao Inoue

Descriptions of visual properties of core samples (St. 20, 23, 25, 27 and 28) collected
in"the“cruise from Kushiro to Maizuru are shown in Fig. 9-3-1 to 9-3-20. At the
stations 23, 25 27 and 28, pH and Eh measurements were performed by T. Mochizuki,
S. Nakao and A. Mizuno. Their results of measurements are added to descriptions of
core_samples.

Abbreviations used in descriptions are as follows;

bl. ; black br.; brown c.; coarse
d.; dark f.; fine gn. ; green

gray. ; grayish m, ; medium ol. ; olive
s, sand y.; vellow
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Fig, 9-3-1.
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Several photographs of core samples
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10. Dredging

10-1. Records of dredge logs

DREDGE LOG

Date April 27, '69 Ship Hakuho-maru Cruise KH-69-2 Station 1-1
Location southeast slope toward the crest of the Seamount Kashima II
Weather Wind Sea calm, low swell

Bottom Topography rugged

Type of Dredge Nalwalk’s chain-bag No. 1 Add, Wt. 30kg
Time lowered 09h 15m Uncorr. Water Depth 4300m
Initial Time on Bottom 14h 15m Uncorr. Water Depth 3350m
Wire Length 6000m Wire Angle 50°
Ship Position: Lat. 36°04.2'N; Long. 143°32.2'E
Direction of Haul 0° Ship Speed 0kt (till 161 45 m)
Speed Wire-in 10 m/min (from 14h 36n) Winch No. 1
Final Time on Bottom 16h 45m Uncorr. Water Depth 3600m
Wire Length 4300m Wire Angle 35°
Ship Position: Lat. 36°02.8'N; Long. 143°32.7E
Time surfaced 17h 45m

Condition of Haul: 2 to 3 tons of tension increases were several times ohserved at the wire length
between 5700m and-5000m. No great damage with the dredge.

Dredged Materials: 200kgs of volcanic rocks (83 large pieces and 500 small ones). Mostly with
porous surface. Small amount of Mn-nodules. No Mn-coatings.

Worked by K. Kobayashi et al.

Date April 28, '69 Ship Hakuho-maru Cruise KH-69-2 Station 2-1
Location southeast slope toward the crest of a seamount, NE of Kashima 1I
Water Wind Sea rough, moderate swell
Bottom Topography rugged

Type of Dredge Nalwalk’s chain-bag No. 2 Add. Wt. kg
Time lowered 07h 45m Uncorr. Water Depth 4300 m
Initial Time on Bottom I11h 00m Uncorr. Water Depth 2800 m
Wire Length 6285m Wire Angle 46°
Ship Position: Lat. 36°17.3'N; TLong. 143°58.7'E
Direction of Haul 340° Ship Speed 2-0kt (till 13h 50 m)
Speed Wire-in 20 m/min (from 14h 05 m) Winch No, 1
Final Time on Bottom 14h 20m Uncorr. Water Depth 3270 m
Wire Length 3200m Wire Angle 0°
Ship Position: Lat. 36°14.1'N; Long. 143°59.9E
Time surfaced 15h 26m

Condition of Haul: kinks and scratched wires seen at the wireout of 27m, 508m, 603m, 653 m,
738 m and 1322m. Very high tension-increase was ohserved between 4840m and 4718 m of the
wire-out.

Dredged Materials: 3.0 kgs of pumices (4 whity pieces) and 3.0kgs of Mn-coated altered rocks.

Worked by K. Kobayashi et al.
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DREDGE LOG

Date April 30, '69 Ship Hakuho-maru Cruise KH-69-2 Station 5-1
Location Mizunagi Seamount east of the Japan Trench

Weather Wind Sea

Bottom Topography smooth slope

Type of Dredge Nalwalk's chain-bag No. 1 Add. Wt. 60kg
Time lowered 14h 15m Uncorr. Water Depth 3630 m
Initial Time on Bottom 15h 5%m Uncorr. Water Depth 2630 m
Wire Length 4500 m Wire Angle 30°
Ship Position: Lat. 37°07.2'N; Long, 145°18.0'E
Direction of Haul 38° Ship Speed 1.0kt (till 17h 05 m)
Speed Wire-in 1-3 m/min (from 17 h 05 m) Winch No. 1
Final Time on Bottom 19h 10m Uncorr., Water Depth 2200 m
Wire Length 2500 m Wire Angle 9°
Ship Position: Lat. 37°07.3'N; Long. 145°18.6'F
Time surfaced 19h 50m

Condition of Haul: No damage in dredge. More than 2.0 tons increase in tension was observed at
the wire-out of 2200 m (1.0 kt shift) and 3700 m, 2930 m.

Dredged Materials: Mn-coated small rocks and pumices (30 kgs, 36 pieces). Mn-nodules.

Worked by K. Kobayashi et al.

Date May 1, '69 Ship Hakuho-maru Cruise KH-59-2 Station 6
Location off Sanriku, Honshu Island, Japan

‘Weather Wind 6 m/sec SSW Sea

Bottom Topography smooth slope (landward) of Japan Trench

Type of Dredge Nalwalk's chain-bag No. 2 Add. Wt. 60kg
Time lowered 14h 38m Uncorr. Water Depth 5700 m
Initial Time on Bottem 16h 22m Uncorr. Water Depth 5650 m
Wire Length 7500 m Wire Angle 27°
Ship Position: Lat. 39°33.4'N ; Long. 144°06.0'E
Direction of Haul 270° Ship Speed 1-2 kt (till h m)
Speed Wire-in m/min (from h m) Winch No. 1
Final Time on Bottom 18h 27 m Uncorr. Water Depth 5900 m
Wire Length 6270 m Wire Angle 20°
Ship Position: Lat. 389°34.7'N; Long. 144°07.2°E
Time surfaced 19h 40m

Condition of Haul
Dredged Materials: no rocks.

Worked by E. Honza et al.
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DREDGE LOG

Date May 2, '6% Ship Hakuho-maru Cruise KH-69-2 Station 12-2
Location off Sanriku, Honshu Island, Japan

Weather Wind S10-12 m/sec Sea moderate, low swell
Bottom Topography slightly rugged

Type of Dredge Nalwalk’s chain-bag No. 2 Add. Wt. kg
Time lowered 19h 09m Uncorr. Water Depth 1225 m
Initial Time on Bottom 19h 45m Uncorr. Water Depth 1210m
Wire Length 1834 m Wire Angle 42°
Ship Position: Lat. 39°36.8'N; Long. 142°46.3'L
Direction of Haul 270° Ship Speed 2kt (till 20h 52 m)
Speed Wire-in 0-35 m/min (from 21h 10 m) Winch No. 1
Final Time on Bottom 21h 29m Uncorr. Water Depth 1120 m
Wire Length 1600 m Wire Angle 30°
Ship Position: Lat. H Long.
Time surfaced 21h 53m Max. Wire-out 2200m

Condition of Haul: grinded by sand and mud
Dredged Materials: no rocks.

Worked by E. Honza et al.

Date May 5, '69 Ship Hakuho-maru Cruise KH-69-2 Station 11-1
Location off Sanriku, Honshu Island, Japan

Weather Wind 8 m/sec Sea calm, no swell

Bottom Topography appr. 10m hill

Type of Dredge Stainless steel pipe Add, Wt. kg
Time lowered 06h 18m Uncorr. Water Depth 1440 m
Initial Time on Bottom 07h 34m Uncorr. Water Depth 1452 m
Wire Length 1550 m Wire Angle 20°
Ship Position: Lat. 39°48.2'N; Long, 143°02.7E
Direction of Haul 248° Ship Speed 2kt (till h m)
Speed Wire-in 0 m/min (from h m) Winch No. 1
Final Time on Bottom 08h 17m Uncorr. Water Depth 1460 m
Wire Length 1500 m Wire Angle 35°
Ship Position: Lat. 8 Long.
Time surfaced 08h 40m

Condition of Haul: no change.
Dredged Materials: sediment and gravels.

Worked by E. Henza et al.
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DREDGE LOG

Date May 6, 69 Ship Hakuho-maru Cruise KH-69-2 Station 8
Location off Sanriku, northeastern Honshu Island, Japan

Weather Wind S10m/sec Sea calm, no swell
Bottom Topography slope

Type of Dredge Nalwalk’s chain-bag No.2 Add, Wt. kg
Time lowered 02h 44m Uncorr. Water Depth 3300 m
Initial Time on Bottom 05h 30m Uncorr. Water Depth 3050 m
Wire Length 4800 m Wire Angle 33°
Ship Position: Lat. 39°37.8'N; Long. 143°43.4'E
Direction of haul 220° Ship Speed 2kt (till h m)
Speed Wire-in 0 m/min (from h m) Winch No. 1
Final Time on Bottom 06h 25m Uncorr. Water Depth 3100 m
Wire Length 4100 m Wire Angle
Ship Position: Lat. 39°36.8'N; Long. 143°43.1'E
Time surfaced 07h 18m

Condition of Haul

Dredged Materials: Rocks (appr. 16 kgs) 34 pieces. Including granodiorite, pumice

Worked by H. Kagami et al.

Date May 9, '69 Ship Hakuho-maru Cruise KH-69-2 Station 18
Location northwestern slope near the crest of Seamount Erimo
Weather Wind SW Sea calm, low swell

Bottom Topography terrace

Type of Dredge Nalwalk’s chain-bag No. 2 Add. Wt. kg
Time lowered 20h 37m Uncorr. Water Depth 4120 m
Initial Time on Bottom 22h 30m Uncorr. Water Depth 3950 m
Wire Length 4900 m Wire Angle 27°
Ship Position: Lat, 40°56.7'N; Long. 144°54.4'E
Direction of Haul 160° Ship Speed 1.5kt (till h m)
Speed Wire-in 6 m/min (from h m) Winch No. 1
Final Time on Bottom 0lh 20m Uncorr. Water Depth 4200 m
Wire Length 4100 m Wire Angle 5°
Ship Position: Lat. 40°56.6'N; Long. 144°54.5'E
Time surfaced 02h 35m (May 10)

Condition of Haul
Dredged Materials: Rocks (32 pieces, appr. 100 kgs).

Worked by R. Tsuchi et al.
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DREDGE LOG

Date May 24, '69 Ship Hakuho-maru Cruise KH-69-2 Station 21
Location western slope of Vogorev Seamount, Sea of Japan

Weather Wind Sea calm, low swell

Bottom Topography smooth slope

Type of Dredge Nalwalk’s chain-bag No. 1 Add. Wt. 100kg
Time lowered 13h 30m Uncorr. Water Depth 3000 m
Initial Time on Bottom 15h 50m Uncorr. Water Depth 3100m
Wire Length 4500 m Wire Angle 15°
Ship Position: Lat. 42°43.6'N; Long. 136°19.2°E
Direction of Haul 90° Ship Speed 0kt (till h m)
Speed Wire-in 10 m/min (from h m) Winch No. 1
Final Time on Bottom 17h 29m Uncorr. Water Depth 3150 m
Wire Length 3390m Wire Angle 16°
Ship Position: Lat. 42°43.7'N; Long. 136°19.9E (16h 00m)
Time surfaced 18h 20m

Condition of Haul: several shocks over 3 ton after the second hit on bottom, max. 4.0 ton tension
increase)

Dredged Materials: 5 pieces of solid rocks (appr. 1kg in total), many gravels and pebbles of several
mm, and 9 mud rocks.

Worked by K. Kobayashi et al.
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Fig. 10-1-1. Two types of dredges used for sampling
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10-2. List of dredged materials

_Sax_‘nple ‘

‘ Round-

Weight | Mn-

‘Porosity

ol aSlze b(cm) e |G (k) coatingl Descriptions
1-1 | 16 X13 X 7 SR 1.0 0 1 Basaltic rock
1-2 13 X100 X 7 SA 0.4 0 1 "
1-3 14 X1 X 7 SA 0.6 0 1 "
1-4 13 X 8 X 6 R 0.5 0 1 "
1-5 18 X18 X 9 M 2.2 0 h "
1-6 29 X19 %10 M 4.4 0 h o
17 14 X11 X 6 SA L0 0 h 1
1-8 9 X 8 X5 0.2 0 h 1
1-9 15 X14 X14 M 0 1 "
1-10 20 X14 X12 M 2.8 0 1 /"
1-11 19 x12 X10 SA 2.0 0 1 1
1-12 13 X13 X 8 SA 0.6 0 1 1"
1-13 11 X 9 X 8 A 0.6 0 h "
1-14 19 X11 X 8 A 0.6 | 0 1 I
1-15 14 X10 X 7 A 0.5 0 h "
1-16 15 X 9 X7 A 0.6 0 1 "
1-17 10 X 8 % 8 A 0.5 0 h 4
1-18 13 X12 X 8 A 1.0 (t] h "
1-19 12 X 9 X 8 A 1.0 0 1 "
1-20 I5 X13 X 7 A 0.9 0 h "
1-21 15 X10 X 8 A 1.3 0 h "
1-22 16 X 9 X 8 A 1.6 0 h o
1-23 12 X 9 X7 A 0.7 0 h i
1-24 18 X14 X 8 A 2.0 0 1 4
1-25 16 X 8 X 7 A 1.0 0 1 "
1-26 18 X11 X 6 A 1.1 0 1 "
1-27 15 X7 X6 A 0.6 0 1 o
1-28 15 X 8 X 6 A 0.9 0 I /"
1-29 12 X10 X 8 A 1.0 0 h "
1-30 | 12 X10 X 9 | L1 0 | to h 1
1-31 12 X 9 X 8 1.0 0 Itoh "
1-32 12 X9 X6 0.9 0 l to h "
1-33 14 X 7 X 5 0.6 0 h "
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S%‘?S?le aSize b(cm) & Eg;lsnd' W(iigg)ht gz;ing Porosity‘ Descriptions
1-34 15 X 8 X 7 0.9 0 h Basaltic rock
1-35 13 X8 xX 8 0.7 0 h "

1-36 11 X10 X 5 0.4 0 h "
1-37 11 X 8 X6 0.5 0 h I
1-38 14 X 6 X 6 0.5 0 h I
1-39 16 X 8 X 1.4 0 h 4
1-40 20 X156 %10 SR 3.2 0 h "
1-41 19 X16 X10 M 2.5 — n Mn-nodule
1-42 18 X10 X10

1-43 24 X 6 X 6 1.0

1-44 14 X11 X10 1.3 0 h Basaltic rock
1-45 16 x14 X13 3.2

1-46 13 X13 X 7 0.6 0 h Basaltic rock
1-47 24 X156 X15 SR 5.0 0 h i
1-48 16 %12 X 8 i 0 h "
1-49 15 X10 X 7 SR 0.9 0 h 1
1-50 11 x10 X 6 SA 0.5 0 h 4
1-51 12 X10 X 7 A 0.6 0 h "
1-52 17 %12 X 7 A 1.3 0 h 4
1-53 22 x15 x15 5.0 h i
1-54 17 X11 X 9 SA 1.6 0 h "
1-55 21 X17 X15 1
1-56 15 X8 X6 M 0.7 0 h "
1-57 18 x15 X12 A 2.2 0 h "
1-58 12 X10 X 7 M 0.7 0 1 "
1-59 10 X7 X6 SR 0.7 0 1 4
1-60 10 X8 X7 SA 0.5 0 h !
1-61 9 X7 X7 A 0.3 0 1 i
1-62 10 x 8 X7 A 0.3 0 1 "
1-63 11 X 8 X7 SA 0.5 0 1 "
1-64 14 % 8 X 6 A 0.5 0 h "
1-65 11 X 8 X 5 M 0.4 0 h "
1-66 9 X8 X8 M 0.5 0 1 "
1-67 8 X5 X4 SR 0.2 0 h 1
1-68 10 X7 X5 R 0.5 0 h 4
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Size (em)

Round- ‘ Weight ‘ Mn-

|Porosity

Sample N
7No. ! b c ness | (kg) | coating | Descriptions
1-69 7 5 x4 R 0.1 0 h Basaltic rock
1-70 8 X5 X 4 SR 0.1 0 1 "
1-71 10 X 9 X 4 A 0.2 0 1 "
1-72 6 X 4 x 3 0.017
1-73 7 X4 x4 SR 0.05 0 1 Pumice
1-74 9 X7 X6 0.2
1-75 12 X 6 %X 5 SR 0.3 a h Mn coated altered rock
1-76 14 X10 X 6 M 0.7 a h | 7
=77 8 X6 X5 R 0.4 a Mn-nodule
1-78 8 X6 X5 M 0.1 a "
1-79 7 X5 x1 0.017 Mn slab
1-80 10 x10 % 3 M 0.3 a 4
1-81 10 X 6 X5 SA 0.3 a "
1-82 25 x22 x13 SR 8.5 a h Mn coated basaltic (?)
1-83 17 K13 %12 R 2.0 a h "
2-1-1 32 X18 X13 M 3.0 | p~0 h Pumice
2-1-2 18 X16 x13 M 2.0 p~0 h "
2-1-3 12 X10 X 5 SR 0.6 a n Mn slab
5-1 21 X12 X 4 3.5 — n Mn-nodule
52 22 X18 X 8 n. d 8.5 — n Mn slab
5-3 16 X13 X 6 SA 1.0 —+ n "
5-4 22 X15 X 8 A 2.0 == n "
5-5 24 X16 X 7 2.5 = n "
5-6 15 X11 % 7 0.6
5-7 30 x18 x11 4.0 = n Mn-nodule
5-8 14 X11 X 6 M 1.0 — n "
5-0 15 X11 X 8 1.0
5-10 14 X10 %X 9 A 0.8 - n Mn-nodule
5-11 16 x13 X 8 M 3.5 — n "
5-12 9 X8 X8 SA 0.6 — n "
5-13 10 X 6 X 6 A 0.4 — n 1
5-14 10 X10 % 8 M 0.6 — n "
5-15 13 X6 X6
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S%Ir?fle aS1ze b{cm) c lsec:)susnd- \h’(eﬁg)ht gz;ing Poraosity Descriptions
5-16 14 X 8 X 8 ‘ M 0.6 — n Mn-nodule
5-17 11 X 7 X 6 0.4 == n I
5-18 11 x 8 x4 P 0.5 — n i
5-19 13 X 7 X5 M 0.7 S n "

5-20 14 x11 X 4 n. d 0.6 — n "

5-21 8 X7 X5 A 0.5 —= n 17

5-22 11 x 9 X 4 M 0.6 — n "

5-23 12 X6 X b A 0.6 s n 1

5-24 9 X6 X5 M 0.4 = n "

5-25 7 X7 X3 0.2 0 n Altered rock
5-26 10 X 9 X 2 P 0.5 0 n "

5-27 7 X6 X5 .M 0.4 — n Mn-nodule
5-28 7 X6 X5b n. d 0.3 0 h Basaltic ?
5-29 9 X7 X2 0.4

5-30 7 X6 X4 M 0.1 — n Mn-nodule
5-31 7 X6 X4 SA 0.1 == n "

5-32 8 X7 X5 n. d 0.4 0 1 to n | Altered rock
5-33 7T KT X 4 M 0.5 0 1 "

5-34 9 X6 X 2 0.3

5-35 4 X3 %2 ?

5-36 6 X 4 X 3 n. d 0.1 0 1 to n | Altered rock
g1 16 %10 X 5 M 1.0 0 n Solid rock (unidentified)
8-2 11 x10 X 3. ? 0.5 0 n "

8-3 8.5X 8.6X 5 SR 0.4 0 n 1

8-4 9 X8 x 1L P 0.3 0 n "

8-5 10 X 9.5%X 6 SR 1.0 0 n 1

8-6 7 X7 X2 0.1 0 n i

8-7 11 X 7 X 6. SR 1.0 0 n i

8-8 13 X 6.5%X b | 1.0 0 n "

8-9 7.6X 6 X 6 A 0.5 0 n 7

8-10 13 X 8 X7 R 1.4 0 n 1"

8-11 8 X6 X3 M 0.2 0 n "

8-12 7 X 685X 3 0.3 0 n

8-13 6 X5 X 4 0.4 0 n Solid rock (unidentified)
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rug : .
S:;?;.ple a512€ b(Cﬂl) . ‘ Eé’sl,lsnd_ —W(i‘g?t I gg;ing Porosity Descriptions
8-14 9.5 5 X5 M 0.5 0 n | Selid rock (unidentified)
8-15 7T X4 X 2.5 0.2 0 n
816 | 10 X 7 X 4.5 ? 0.2 0 h Pumice
8-17 5 X5 X 1.5 o I 0 n
8-18 9 X 8 X 4 A 0.5 0 n n.d
8-19 7 X5 X 3.5 M 0.4 0 n o
820 5.5x% 4.5X 2 SR 0.1 0 n I
8-21 9.5xX 6 X 2.5 M 0.1 0 n 1"
8-22 8 X 6.5X 2 0.4 0 n
8-23 5.5X 4.5X 2.5 0.1 0 n
8-24 6 X 4 X 3 M 0.5 0 n
8-25 13 %X.8 W7 M 1.0 0 n Granodiorite
8-26 12.5X 6 X 3.5 ? 0.6 0 n
8-27 9 X7 X1 n. d 0.4 0 n
8-28 9 X6 X6 0.6 0 n
8-29 6.5X 4.5X 0.5 0.1 0 n
8-30 7 X 65X 5 0.5 0 r n
8-31 7.5%X 4.5X 0.5 0.1 0 n
8-32 8.5x 7.5%X 4 A 0.5 0 n
8-33 8.5X 5.5X 1 0.1 0 n
8-34 5 X 4.5x 1.5 0.1 0 n
18-1 50 X30 25 SA 29 0 pall‘lt]y Very altered tuff breccia
18-2 26 X23 X13 A 6.7 0 1 Lava, crystal in cavity
18-3 25 X23 X13 SA 8.7 0 1 to h | Basalt lava,
brecciated-vein found
18-4 30 X156 %10 M 5 0 n Fine-grained chilled margin?
brecciated lava (basalt)
18-5 30 X10 %X 7 A 2.5 0 1 Fine-grained basalt
(slight alteration)
18-6 20 15 %10 M 3.1 0 h Tuff breccia (Palagonite?)
18-7 18 X18 X 8 M 3.8 0 h
18-8 15 X10 %10 SA 1.8 0 1 to h | Tuff breccia
18-9 20 %12 X 8 SR 1.9 0 1 "
18-10 22 X13 x10 SR 2.6 0 1 "
18-11 20 X18 X10 SA 2.9 0 h Basaltic lava (porous)
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Descriptions

Welding? Quartz porphyry

: : . |
Sgple| See om) | Round:| Weight Mec_ orosiy
18-12 16 xX10 10 P M 1.4 0 1 Tuff breccia
18-13 18 xX12 X 7 SA 1.5 0 1 Tuff
18-14 13 X 8 X6 SA 1.0 0 h Fresh basaltic lava
18-15 12 X 6 X b SA 1.4 0 h "
18-16
18-17
18-18
18-19 15 x12 %10 M 1.3 0 Tuff breccia, zeolite
18-20 12 X 8 X 8 2 0.7 0 n Fresh basaltic lava
18-21 9 X9 X7 SR 0.6 0 1
18-22 8 X5 x4 SA v 0
18-23 6 X5 x4 SA v 0
18-24 7 X4 x4 SA e 0 1
18-25 15 x10 % 8 M 11 0 1 Green colored, coarse
(zeolitized tuff breccia)
18-26 12 %10 x 7 A 0.9 0 n
18-27 13 X10 X 7 M 0.6 0 h Scoria
18-28 8§ X6 X6 ? 0.3 0 | n
18-29 3 X3 X3 n
18-30 13 X10 X 7 0.7 0 1 Fresh basaltic lava
18-31 15 X14 X10 A 2.6 1] 1 coarse, altered
18-32 14 xX14 X 8 ¥ 1.4 0 n Fresh basaltic lava
21-1-1 10 X7~5X 8 0 h
21-1-2 9 X6 X4 0 Acidic large phenccryst
21-1-3 6 X6 X5 SA 0 n Volcanic rock
21-1-4 Tub 4.8% 1.5 R 0
21-1-5 5 X 3 X2 R 0
21-1-6 many pebbles 0
(a few mm)
mud
rocks
1 13 X 8.5%X 2.5 SR 0 h
2 10.5%x 6 X 2.5 R 0 h
3 13 X 7 X 3 SR 0 h
4 10 X 7.5X 3 SR 0 h
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Sample Size (cm) Round- | Weight | Mn- i . o
No. a 1 ¢ i (kg) | coating |Pm'051ty Descriptions
!
5 11.5X 5.5% 2.2 SR | 0 h
6 6.5X 4 X 2.5 SR 0 h
7 4. 5% 3.5% 3.5 M 0 h
8 4 X 5.5X 2.5 M 0 h
9 more than 10
(a few cm)
Notation; R : round P: platy p : partly coated
SR : subround h: high 0 : no coating
M : mediate 1 : low n.d : not determined
SA : subangular n: none
A 1 angular a: all coated
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10-3. A remark on the dredge stations 1-1, 2—1 and 5-1

Kazuo Kobayashi

One of the principal interests of the dredge project during the early half of this
cruise is to find if there is any distinction of bottom materials between the station 2-1
and stations 2-1, 5-1. It has been found by the previous magnetic and bathymetric
survey (KH-67-2) that the seamount Kashima II is strongly magnetic, while a seamount
(unnamed but tentatively called the seamount Mizunagi) is not. The present investiga-
tion of local magnetic anomaly and bathymetry confirms the ahove conclusion. Further-
more, another nonmagnetic seamount has heen discovered in the northeast neighborhood
of the seamount Kashima II during the present cruise. The station 1-1 is the south-
eastern flank of the seamount Kashima II (normally magnetic), while the stations 2-1 and
5-1 are the southeastern flank of a seamount beside Kashima II and southeastern flank
of the Mizunagi seamount, respectively.

Number of dredge hauls was unfortunately limited due to the restriction in time
and only one haul was possible for one seamount. Total amount recovered by the dredge
was not sufficiently large to provide any significant conclusion in the station 2-1. How-
ever, a remarkable contrast of dredged rocks at station 1-1 to those at station 5-1 seems
important, because it may have some relevance to the difference in their magnetic
anomaly. From the list of dredged materials (§ 10-2), weight percentage of the recovered

samples is calculated and shown below :

Basaltic (fresh) Altered Mn-nodules

Station sooka i and slabs Pumice Total wt.
17]‘ o 00 ar k
(magnetic seamount) 8L 10% 6% 0. 1% b2kg
2-1 o o "
(non-magnetic seamount) 1% 897 blkg
ol 1% 5% 949 30kg

(non-magnetic seamount)

Basaltic rocks collected at station 1-1 are highly magnetic. Their natural remanent
magnetization is in the order of 10~* emu/cc according to the reconnaissance measure-
ment on board this ship. Such a high intensity of remanence can naturally explain the
magnetic anomaly observed on the ocean surface above the seamount on an assumption
that the seamount is uniformly magnetized. On the contrary, manganese nodules have
no remanent magnetization. The pumices and altered rocks are also weak in natural
remanent magnetization. Therefore, if these seamounts are mostly composed of such
“non-magnetic”’ materials, they can be maturally non-magnetic.

Comprehensive studies of other non-magnetic seamounts have been previously report-
ed by Black et al. (Quart. J. Geol. Soc. Lond. 720, 477-517, 1964). Their conclusion that

the non-magnetic seamounts are composed of limestone seems feasible because they lie
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in the continental margins off the Iberian coast. Two non-magnetic seamounts described
here are different from the Iberian ones as the present seamounts are located in the
oceanic side of the Japan Trench. More plausible origin of the non-magnetic seamounts
may be their distinct mode of volcanic activity. As Bonatti pointed out (in Res. in
Geochem. vol. II, ed. Abelson, 1966), more viscous magma coming out into the sea
water in an explosive manner will be strongly influenced with the sea water. It may
be unlikely in such a case that usual highly magnetic basaltic lavas containing fine-
grained titanomagnetite occur. Much amounts of ferro-manganese oxides, altered rocks
and pumices are more likely to be formed there. The result of the observation of
dredged materials seems consistent with this conception. Of course, there is no avail-
able evidence exhibiting the composition and structure of the interior of the seamounts,
Only one dredge haul is too little to deduce any conclusive statement, concerning any
distinction of the origin of the seamounts but it may stimulate further studies from the
viewpoint mentioned here,
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10-4. Bottom sampling by dredges at the continental slope off Sanriku
district, northeastern part of the main island of Japan

Eiichi Honza and Hideo Kagami

Bottom materials were collected by dredge hauls at the regions off Sanriku district,
northeastern part of the main land of Japan to study the tectonic development of the
continental terrace and the Japan Trench. Dredging sites were decided considering the
profiling data, They are shown in Table 10-4-1.

1. Station 6 (Dredge No. 4)

This station is located on the lower continental slope. Chain dredge (No. 2) was
used. No rock sample was obtained because the bottom slope was covered by thick
soft or semiconsolidated sediment. It was observed that blue clay was stuck to the
frame of dredge.

2. Station 11-1 (Dredge No. 6)

At this station located near the top of a small hill on the submarine spur a stainless
bucket-type dredge was tried. A large quantity of soft sediment amounting to about
3/4 of the bucket was obtained. It contained tiny granules of sedimentary rocks and
igneous rocks. They are divided into three types; soft sediment, pebbles of 1~3 milli-
meter in grain size and larger than 3 millimeter.

Benthic animals larger than 1 millimeter were picked up by benthos-studying group.
Soft sediment was sampled by K. Taguchi to study organic carbon,

3. Station 8 (Dredge No. 7)

This station is located at the upper continental slope and the chain dredge was
used there, Thirty-five pieces of rock fragments and one piece of semiconsolidated
sediment were obtained.

Rock fragments range from a few centimeters to about 10 centimeters in length and
from 0.1 to 1.4 kilograms in weight (see Table of dredged materials), They are sand-
stones, slates, altered igneous rocks and granodiorite and granitic porphyry. These
assemblages are very similar to rocks at Kitakami Mountains in the Sanriku district.

Relatively larger fragments were cut on the ship and delibered to three research
groups; K. Kobayashi and M. Kinoshita for rock magnetism and radicisotope dating;
H. Aoki for petrology of volcanic rocks; and H. Kagami and E. Honza for petrology
of sedimentary rocks.

Table 10-4-1. Position of dredging sites and bottom topography

St. No. Dredge No. Lat. Long. Depth Bottom Topography
6 4 39°33. 4'N 144°06. 0'E 5650m lower continental slope
11-1 6 39°49. 2' 143°02. 7" 1450 hill en the submarine spur

8 i 39°37. 8' 143°43. 4' 3050 upper continental slope
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11. Deep-sea photography

11-1. General remarks

Toshisuke Nakai, Hiroshi Hasumoto, Chiaki Igarashi and Shigeo Tanaka
(from St. 1-2 to St. 19)
Hirotaka Otobe, Chiaki Igarashi and Shigeo Tanaka
(from St. 20—2 to St. 26—4)

Photographies of the bottom of the sea were taken at seamounts, continental slope
and trench near and around north east of Japan and Japan Sea, usually near the
position for dredging, core sampling and beam trawling.

Number of observation by the deep sea camera combining with dredging, core
sampling and beam trawling is each 6, 1 and 4. In addition to this, observation was
tried at the axis of the trench.

Camera (EG and G Model 200 underwater camera), flash (EG and G Model 210
underwater light source), sonar pinger (EG and G Model 220 sonar pinger) were mounted
on a rack with tilt switch (EG and G Model 293A tilt switch), and operated by the
use of No. 1 or 6 winch of the Hakuho-maru. The operation of the camera was tried
in two ways, one was using tilt switch and the other was using the time delay switch.
In this cruise, the tilt switch was replaced by non return switch to keep the switch
on when the pilot weight once touches the bottom. The tilt switch was used 8 times
and the time delay switch was used 4 times.

Among 12 observations, 9 were successfull, 2 were not successfull and gave up 1 in
the midst of wire lowering due to the bad condition of the sea. The causes of the two
failures are clear. In the first case, non return tilt switch became on due to the flap-
ping of the rack by heavy swell while lowering.  The second case was mis-setting of
the shutter.

In order to see the dimension of the object at the bottom, three kinds of target
were suspended from the rack by ropes, in such a way to be photograph taken with
the bottom. These targets are small weight, with diameter of 80 mm, 50 mm and of
20cm length and suspended respectively by ropes of 4.75m,-2m and 1.5m length.
Brief results are shown in Table 11-1-1, The operation log is shown in the following
records (§11-2). Results are also shown in Photos. 11-3.

— 147 —



St.

St.

St.

St.

St.

St.

St.

St.

St.

St.

St.

St.

1-2

5-2

12-3

16-3

9-3

18-2

19

20-2

21-2

26-4

Table 11-1-1.

duration of photography
number of frames
number of exposure
important object
remarks

duration of photography
number of frames
number of exposure
important object
remarks

duration of phetography
number of frames
number of exposure
important object
remarks

duration of photography
number of frames
number of exposure
important object

remarks

duration of photography
number of frames
number of exposure
important object
remarks

duration of photography
number of frames
number of exposure
important object

remarks

duration of photography
number of frames
number of exposure
important object

duration of photography
number of frames
number of exposure
important object

remarks

remarks

duration of photography
number of frames
number of exposure
important object

Result

20 : 30—20 : 47
78

14

Bottom with scattering nodules and rocks.,

63 frames were not exposed and 1 frame was multiplex
exposed because of a not good condition of the flashing
system.

18:47—19: 05

91

15

pebbly bottom

The flash was not good condition. The time delay switch
was delayed about 10 min to the pre-set time.

21 : 55—22: 08

94

90

starfish

Some amount of water was leaked inside the camera
case.

22 :42—23: 02

o4

90

Umishida, Sokounagi, Kaimen, Ebi, Kasago, Umitengu-
dake.

A target was hanged from the rack, but its photograph
was not taken because the weight of the target was
so light that the string suspending the target was coiled
around the racks.

18 : 31—18 : 51

100

93

Starfish, Sokounagi, Sokodara, etc.
The target photography was taken.

18 :10—18:18

39

37

Muchiyagi, Kinugasamozuru, Umishida, Kumohitode,
Gokai.

The signal from the pinger was not caught due to the
bad condition of the sea and the operation was given
up in the midst of wire lowering.

05:14—05: 33

93

90

Pebbly bottom with starfish, makigai, sea urchin, fishes.

14 : 35—15: 07

161

50

Muddy bottoni with numerous tracks showing activity
of animals on the surface.

The non return tilt switch became on because of flapping
of the rack by heavy swell while wire lowering, so the
pictures were all sea-water.

Film was not exposed because of our mis-setting of the
shutter.

17 : 06—17 : 20

55

42

Starfish, Ei, Isoginchaku, fishes and benthic animals.



11-2. Records of operation

i 19h 20h 21h 22h
\] 20 4 00 20 40 00 20 40 00 20 40  00m

iy et a

2000

3000

4000
{m)

pzzzzzzzzza Schedule duration of photographing
Emmmes  Actual duration of photographing

Operation number of underwater camera: 1

Cruise No.: KH-69-2 Station No.: 1-2 Date: April 27 '69

Time: 18: 15—20 : 30—21 : 50

Location: 36°02.7 N, 143°32. 8 E, (near the peak of Kashima II seamount)
Depth: 3150 m Weather : cloudy Wind: ENE-2 Sea: ENE-2  Swell: 3
Air temp.: 15.2 Sea temp.: 19.1 Film : Kodak TRIxPAN Film length: about 5m
Lens focused: 12 feet Iris: F/8 Shutter: 1/50

Operation : automatic triggering with shutter, time delay switch was preset at 120 min, mounted

with pinger
Remarks: performed the pre-immersion checkout, used the No. 1 winch, combined with dredging
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(time) ——

(depth) 17h 18h 19h 20h
0 00 210 49 00 2p 40 00 20m

s 0020 40
- /
U-SW,%FCK
1000- 0, 7m/sec
-—p - 1lm/sec
U.Sm/sal, °°° . 3660m
2000
O.Qm/sec\
0.9m/sec
3000 —

4000 =
(m)

Operaticn number of underwater camera: 2

Cruise No.: KH-69-2 Station No.: 2-2 Date : April 28 69
Time: 16: 51—18: 40—20: 20
Location: 36°17.6 N, 144° 00.3E, (80° 1.5 nautical mile off the peak of seamount)
Depth: 3350 m Weather: fine Wind : NE-2 Sea: NE-2 Swell: 3 Air temp.: 15.8
Sea temp.: 17.0 Film: Kodak TRIxPAN Film length: about 6 m
Lens focused: 12 feet Iris: F/8 Shutter: open
Operation : shutterless operation, time delay switch was preset at 100 min, mounted with pinger
Remarks: hanged a small marking weight and added two heavy iron bars to mounting rack, used
the No. 5 winch, combined with dredging

(time) ——=—

(dopr) 20h 21h 22h 23h
J 80 210 AP 00 ‘29 &P 00 20 40 00 me
0.5m/sec \A
1000—H—
D.?ITL/SGO U.Bm/sec
2000
3000
4000
(m)

Operation number of underwater camera™ 3

Cruise No.: KH-69-2 Station No.: 5-2 Date: April 30 '69

Time: 20: 10-21: 50-23: 11 Location: 37°07.8 N, 145°18.8 E, (near the peak of sea mountain}
Depth: 2750 m Weather : fine Wind: NNW-2 Sea: NNW-2 Swell : 3
Air temp.: 14.8 Sea temp.: 15.8 Film: Kodak TRIx PAN Film length : about 6 m
Lens focused: 12 feet Iris: F/9.5, Shutter: open

Operation : shutterless operation, time delay switch was preset at 90 min, mounted with pinger

Remarks: microswitch replaced, flash bulb replaced, combined with dredging, used No. 5 winch
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(time) —

(depthh  22h 23h

Operation number of underwater camera: 4

Cruise No.: KH-69-2 Station No.: 12-3 Date: May 02 '69

Time: 22: 00—22: 43—23: 40 Location : 39° 39.4 N, 142° 45.0E (continental slope off Sanriku}
Depth: 1100 m Weather: clear Wind: SW-4 Sea: SW-4 Swell: 4  Air temp.: 13.8
Sea temp.: 9.9 Film: Kodak TRIxXPAN Film length: 6 m Lens focused: 8 feet
Iris: F/9.5 Shutter: 1/25

Operation : automatic triggering with shutter, mounted with non return tilt switch and pilot weight

Remarks: O-ring replaced, camera window repaired, hanged three marking ropes from mounting

rack, used the No. 5 winch combined with beam trawling

(time) ———
{depth) 18h 19h
20 40 00 20 40 00 m

p— ' |
O.Sm/sec’\]‘\ 0.7m/sec Y 1721n

1000 -

2000
(m)

Operation number of underwater camera: 5

Cruise No.: KH-69-2 Station No.: 16-3 Date: May 04 '69

Time: 17: 30—18: 32—19: 35 Location: 40° 21.7 N, 143° 03.9E (continental slope off Sanriku)
Depth: 1570 m Weather: fine Wind : S-6 Sea: 5-4 Swell: 3 Air temp.: 13.5
Sea temp.: 10.0 Film: Fuji Neopan S5 Film length: 6 m Lens focused: 8 feet
Iris: F/4.5 Shutter: 1/25

Operation : automatic triggering with shutter, mounted with non return tilt switch and pilot weight

Remarks: hanged three marking ropes from mounting rack, used the No. 5 winch, combined with

trawling '
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(time) ——

(depth) 18h 19h
" z.p 00 zp 40 00 20 m
0.5m/ SGC‘\L_\\ 0.71/5ec
< 1763m
1000 e '
2000
(rm)

Operation number of underwater camera: 6

Cruigse No.: KH-69-2 Station No.: 11-4 Date: May 05 '69

Time: 17: 15—18: 10—18: 54 Location: 39° 40.0N, 142° 59.9E (continental slope off Sanriku)
Depth: 1558 m Weather : fine Wind : 5-5 Sea: S-4 Swell: 4 Air temp.: 15.4
Sea temp.: 15.5 Film : Kodak TRIx PAN Film length: 3m Lens focused: 6 feet
Iris: F/9.5 Shutter: 1/50

Operation : automatic triggering with shutter, mounted with non return tilt switch and pilot weight

Remarks: shutter lever repaired, connected film, hanged 20cm scale weight from rack, used No. 5

winch, combined with trawling
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Operation number of underwater camera: 7

Cruise No.: KH-69-2 Station No.: 9-3 Date: May 06 '69
Time: 17: 33—21: 30 Location: 39° 42.4 N, 143° 47.8E
Depth: 3000—3245 m Weather: clear Wind: NW-7 Sea: NW-5, Swell: 6
Air temp.: 11.8 Sea temp.: 14.5 Film: Fuji Neopan SS+colour N 100
Film length: 7.5 m Lens focused: 6 feet Iris: F/4.5 Shutter: 1/25
Operation : automatic triggering with shutter, mounted with non return tilt switch and pilot weight

Remarks: colour film connected with monochrome film, used No. 5 winch, combined with trawling
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Operation number of underwater camera: 8

Cruise No.: KH-69-2 Station No.: 18-2 Date: May 10 '69
Time: 03: 35—05: 14—06: 58  Location: 40° 57.0N, 144° 55.4E
Depth : 3846 m Weather: fine Wind: S5-4 Sea: 3-2 Swell : 2 Air temp.: 11.2
Sea temp.: 8.7 Film: Fuji Neopan SS+colour N 100 Film length: 7.6m
Lens focused: 6 feet Iris: F/4.5 Shutter:; 1/25
Operation : automatic triggering with shutter, mounted with non return tilt switch and pilot weight
Remarks : combined with dredging, used No. 5 winch
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Operation number of underwater camera: 9

Cruise No.: KH-69-2 Station No.: 19 Date: May 10 '69

Time: 11: 48—14: 30—17: 28 Location: 41° 29.3 N, 145" 32.8E
Depth: 7000 m Weather: fine Wind: SW-3 Sea: SW-2  Swell: 2 Air temp.: 11.5
Sea temp.: 10.9 Film: Kodak TRIXPAN Film length: 9m Lens focused: 6 feet
Iris: F/9.5 Shutter: open

Operation : shutterless, triggered by non return tilt switch

Remarks: research at axis of the trench
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Operation number of underwater camera: 10

Cruise No.: KH-69-2 Station No.: 20-2 Date : May 19 '69

Time: 17: 15—19: 00—20: 40 Location: 43°46.8 N, 138° 33.5E
Depth ; 3550 m Weather: partly cloudy Wind: W-9 Sea: W-3 Swell : 4
Air temp.: 7.0 Sea temp.: 5.0 Film: Kodak TRIxPAN Film length: about 6 m
Lens focused: 6 feet Iris: F/9.5 Shutter : open

Operation : shutterless operation, used time delay switch (preset at 30min) and non return tilt

switch with pilot weight
Remarks: hanged 20 cm scale weight from rack, used No. 5 winch, combined with core sampling
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Operation number of underwater camera: 11

Cruise No.: KH-69-2 Station No.: 21-2 Date: May 24 '69
Time: 18: 30—20: 15—21: 41 Location: 42° 44.0N, 136° 18.8E
Depth: 3140 m Weather: overcast Wind : Sea : Swell : 3
Air temp.: 6.8 Sea temp.: 6.2 Film: Kodak TRIxPAN )
Film length: about 6 m Lens focused: 6 feet Iris: F/9.5 Shutter: open
Operation : shutterless operation, mounted with nen return tilt switch with pilot weight
Remarks : exchange the pilot weight for 5kg one, combined with dredging
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Operation number of underwater camera: 12

Cruise No.: KH-69-2 Station No.: 26-4 Date: June 08 69

Time: 16: 17—17: 00—17: 41

Lacation: 39° 50.6 N, 133° 48. 2 E(near the peak of Kita Yamato Tai)
Depth: 485 m Weather: partly cloudy Wind : WSW-10 Sea: WSW-4 Swell: 4
Air temp.: 15.2 Sea temp.: 13.2 Film: Kodak TRIxXPAN Film length: about 6m
Lens focused: 6 feet Iris: F/9.5 Shutter: open

Operation : shutterless operation, used time delay switch preset at 40 min

Remarks : combined with dredging, used No. 5 winch
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11-3. Phot;)graphs

St. 1-2 April 27 '69 3150 m
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St. 2-2 April 28 '69 3350 m

St. 2-2 April 28 '69 3350 m
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St. 5-2 April 30 ’69 2750 m

St. 5-2 April 30 '69 2750 m
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St. 12-3 May 2 ’69 1100 m

St. 12-3 May 2 '68 1100 m
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St. 16-3

St. 16-3

May 4 '69

May 4 '69
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11-4. Biological notes on the bottom photographs
Masuoki Horikoshi

St. 1-2 (3150 m)
Photos. 1, 2: Macro-benthos is not discernible.

St. 2-2 (3350 m) ‘

Photo. 3: Several spherical objects (upper left and lower right) are seemed to be
gponges, and tubes protruding from the bottom are probably those of polychaet
worms, Tracks and holes are recognized.

Photo 4: One short and thick tube (center), two long tubes, and many short and thin

tubes are seen. Several mounds are also recognized.

St. 5-2 (2750 m)

Photo. 5: Two comatulid (feather star) are expanding their arms (center), probably
in feeding posture.

Photo. 6: A comatulid is seen in the lower center, and arms of another individual

are also seen.

St. 12-3 (1100 m)

Photo. 7: A deep-sea eel (probably Synaphobranchs) is swimming along the bottom.
Many polychaet tubes and a holothurian (sea cucumber: lower right corner) are
seen.

Photo. 8: Two comatulids spreading their arms, a sea anemone, a shrimp (upper
right corner, a fish (Sebastolobus), several ophiuroids (brittle star) and many polychaet
tubes are seen. The presence of many and various animals in a single photo like
this indicates the richness of the benthic fauna in this area.

St. 16-3 (1555 m)

Photo. 9: From this photogra-ph together with No. 7, it is known that the deep-sea
cels are distributed widely, if not abundant, in the bathyal zone on the Japanese
Pacific Sea-shelf,

Photo. 10: Two spatangoid sea- urchins are on the surface of the bottom. Many,
white, string-like objects are arms of ophiurodeans (probably Amphiura). They
are burrowing in the soft sediments, concealing their central disc, and only pro-

trude their arms.

St. 11-4 (1560 m)

Photo. 11: On the spirally twisting stem of a gorgonian (sea whip), an epizoic
ophiuroidean (probably Asteronyx) is climbing. A comatulid, closing their arms,
is seen in between the gorgonian and its shadow. Three sea anemones are seen
in the upper-most part of this photo.
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Photo. 12: A large sea star (Astropecten) is burrowing halfly in the soft sediment.
A gastropod snail and another individual of a gorgonian with epizoic ophiuroid are
seen in the lower right corner. Burrowing ophiuroideans are dominant species
also at this station as well as St. 16-3.

St. 18-2 (3846 m)

Photo. 13: A large ophiuroid and a sponge are seen in the lower-most part of this
photograph. Many polychaet tubes are also seen.

Photo. 14: On the left side, there are seen a sea urchin and a holothurian. Note the
bifurcated tail appendage of the holothurian, which is raised obliquely.

St. 19 (7000 m)

Photo. 15: Two isopod crustaceans are crawling on the bottom (top). Many tracks
indicate a fairly rich fauna in this hadal depth.

Photo. 16: Unidentified spherical objects might be a benthic organism. A high mound
and two types of tracks are recognized.

St. 26-4 (485m)

Photo. 17: A skate (Rajiidae) is swimming along the hottom. Two sea stars are
also seen (above the fish).

Photo. 18: Two brotulid fishes are swimming along the bottom, while another uniden-
tified fish rests on the bottom, coiling its tail. Two elasipod holothurians are
also seen.
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11-5. Geological notes on the bottom photographs

Hideo Kagami and Noriyuki Nasu

St. 1-2

Photos. 1 and 2: Those photographs were obtained near the top of Kashima II
Seamount, Eighty-three dredged samples at this station, consist with basaltic rocks,
manganese nodules and slabs. Bottom sediment is composed of a few boulder-gravels,
abundant pebble-gravels and lutite. The boulder-gravels are either manganese nodules
or bagaltic rocks. The pebble-gravels are identified as manganese nodules from their
conglomeratic shapes. They appear to concentrate around the boulder-gravels, which
may be winnowed by scouring lutite around the boulder-gravels by currents.

St. 2-2

Photos. 3 and 4: The photographs were obtained on the slope of the seamount.
Approximately 700m below the peak. Only three dredged samples consisted with
pumices and a manganese slab were obtained at the station.

Lutite and organic debris cover the fairly smooth bottom surface. A few pebble—
cobble size gravel sit afloat on the lutite surface. It may be a pumice.

St. 5-2

The photographs were obtained at the top of the seamount. Thirty-six dredged
samples at the station were composed of altered volecanic rocks, manganese nodules
and manganese slabs.

Photo. 5 shows outcrop of the volcanic rocks coated with manganese, From the
step-like features of the outcrop, these rocks could be basaltic lava or basaltic clastic

rocks.

Photo. 6 shows smooth surface covered by lutite and pebble size manganese nodules.

St. 12-3
Photos. 7 and 8: They were obtained on the continental slope off the Sanriku
coast. No rocks were obtained by the sampling at this station.

St. 16-3 .
Photos. 9 and 10: Continental slope off the Sanriku coast. No sampling of the

bottom sediment.

St, 11-4

Photos. 11 and 12: Continental slope off the Sanriku coast. Several gravels were
sampled with soft sediment at this station. However, there are no significant appear-
ance of existing gravels. Bottom surface seems to be mixed deposits of terrigenous
and some pelagic ones. It can be called as semi-pelagic deposit.
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St. 18-2

Photos. 13 and 14: Top of the Erimo Seamount. Rocks with sediment were ob-
tained at this station. Formerly Cretaceous index fossils cemented in a calcareous
sediment were obtained with olivine basalt rocks in the neighbourhood of this station.

St. 19

Photos. 15 and 16: Bottom of the Kurile Trench_. No samples were obtained.
However, semi-pelagic sediment was collected at several locations along the axis of the
Trench.

Judging by the content of these formerly obtained samples, it is expected that the
deposit under photo will be consisted of mixed sediment of terrigenous materials with
red clay, and will contain a lot of diatomaceous remains.

St, 26-4
Photos. 17 and 18: Top of the Kita-Yamato Bank, Sea of Japan. Bottom surface
seems to be consisted of rather coarse materials with silt-clay sediment,
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12. Studies on the deep sea benthos in the bathyal zone
on the Japanese Pacific Sea-shelf

Masuoki Horikoshi, Shigeo Gamo, Minoru Imajima and Sadao Kosuge

For the quantitative study of the smaller macro-benthos, two Smith-MclIntyre bottom
samplers were set within an iron frame together with a sonar pinger and two Van Dorn
water samplers (ORI Double Sampler Frame: Horikoshi, M. 1968: Jour. Mar. Geol., 4
(1): 40-45). The contents of each sampler were divided into two halves by means of
an iron plate after the samplers had been hauled in. Accordingly, four samples were
obtained in one and the same location at one time. The sediments thus obtained were
washed through sieves of 1.0 and 0.5 mm mesh, and were preserved with formalin
neutralized by hexamin. ‘

The touching bottom of the frame-sampler complex was detected by the sonar pinger.
Just before touching bottom, the frame-sampler complex was hauled in for 30 m (wire
length), and then it was let go down again slowly to the sea floor. This process of
touching bottom was found effectual for successful operation. In this cruise, it was
found that, when the wind velocity was over 10 m/sec, operations were not successful.
This failure of sampling seemed to be due to the untimely action of the samplers in
the midwater caused by the tossing of the gear at the time of an abrupt heavy pitching
of the vessel.

To obtain larger macrobenthos including demersal fish, a beam-trawl (Agassiz-Sigsbee
type: 3m span) was operated at four stations. All the specimens collected by the trawl
were roughly sorted on hoad, and were preserved with formalin (neutralized with hexa-
min or 70% alcohol). The dominant and/or characteristic animals collected by trawling
at each station are hriefly enumerated as follows:

St. 3 (615-620 m)

Porifera: 5 spp., fairly many specimens, Alecyonaria: several primmnoids. Polychaeta:
Amphicteis sp. (85), Maldane sarsi (72), Onuphis sp. (68), Lumbrinereis sp. (21), Sigarion
sp. (15). Mollusca: Neironella soyoae (214), Platyschides opportuna (25), Aforia circinata
(1346 empty shells), Crustaces: Pandalopsis (coccinata ?) (36), Paracrangon (aff. abei)
(7), Chionectes sp. (5), Hyas? (5). Echinodermata: Clenodiscus sp. (745), Ceramaster
japonica (35), Zoroaster orientalis (14), Solaster (2 spp.?, 17), large holothurian (42),
large irregularians (16+innumerable fragments). Pisces: Sebaslolobus macrochir (47),
Coelorhynchus (26).

St, 9-2 (2530-2540 m)

Actiniaria: larger actiniarian (31), smaller actiniarian (23), Polychaeta: Aphrodila
{aponica?) (72), Cirriformia sp. (43), Travisia sp. (13), Nephtys sp. (11), Amphicteis sp.
(8). Mollusea: Machaeroplax sp. (15148), Lunatia sp. (21), Obesloma sp. (20), turrid
sp. (15+414), 14 other gastropod species, Neironella sp. (401-+14), Porilandia sp. a (294-20),
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Netronella sp. o (19), Neirvonella sp. g (10). Pycnogonida: Ascorhynchus japonicus (93),
Colossendeis colossea (29). Pisces: Bassogigas sp. (grandis type) 120cm (1), 9 other
demersal fishes (17).

St 11-3 (1655-1645 m)

Polychaeta: sabellid sp. (42), Nephtys sp. (37), Sternaspis (large form: scutata?) (12),
Travisia sp. (9), Lumbrinereis brevicirra (8). Mollusca: Obestoma sp. (13), Laevidenta-
lium (2 spp.?) (14+-10), Cardiomya (behringensis) (7+1). Pyconogonida: Corossendeis
colosseq (11). Crustacea: FEudorella (cumacean) (10). Echinodermata: Ctenodiscus (11),
smaller irregularian (76), Amphiura sp. (abundant: dominant sp.), smaller holothurian
(21), comatulid (1).

St. 13-1 (640-620 m)

Actiniaria: actiniarian sp. (33). Polychaeta: Lumbrinereis brevicirra (ca. 400-500),
Sigalion (ca. 100), Arabella iricolor (32), Sphaerodoridum sp. (28). Mollusca: Cadulus
opportuna (2024+37), Macoma sp. (42-+1), Octopus sp. (8), Opisthoteuthis depressa (1).
Crustacea: Pandalopsis sp. (coccinata?) (27). Pycnogonida: pycnogonid sp. « (322), sp. j
(235), sp. 1 (19), Corossendeis colossea (8). Echinodermata: geratinous holothurian (37),
large holothurian (same sp. collected at St. 3) (24), ophiurcidean (269), Ceramaster japonica
(87), Ctenodiscus (56), Astropecten (polyacanthus?) (31), goniasterid(?) (28), Luidia(?) (33),
Pisces: Sebastolobus macrochir (156),

Table 12-1. Records of Operations of Smith-McIntyre Bottom Sampler

. Time of Quantity of
Station pate striking Position 8?’;}}) _ sediment_({)
) shooting  bottom hauling in A

B C D

9-1 1969-V-6 091 03m 10h03m 11h50m 39°40.2'N, 143°36.8'E 2525 — = = =
10 1969-V-5 10h58m 2lh46m 23h06m 39°38.2'N, 143°13.1'E 2100 _ = = =

11-2 1969-V-5 11h 04m 12h 06m 13h14m 39°35.5'N, 142°59.1'E 1630 6.5 7 — —
12-1 1969-V-2 14h47m 15h 33m 16h 10m 39°37.4'N, 142°31.8'E 840 7 7 8
13-2 1969-V-2 11h46m 12h 25m 13h03m 39°41.5'N, 142°21.3'E 642 7 — —
15-1 1969-V-3 11h 18m 12h156m 13h05m 40°19.5'N, 142°29.0/E 1089 7.5 7 4 3
16-2 1969-V-4 15h 06m 16h29m 17h 35m 40°22.0'N, 143°02.8'E 1550 —_ = = —
Table 12-2 Records of Operations of Beam Trawl
Stﬁfi?n Date = sho'c];‘tiirrl:; Oftowing Tiling T Position of towing Depth (in m) pagpoi)ut
3 1969-1V-29 10h50m 12h54m- 14h42m 36°44.5'N, 141°28.6'E- 615-620 2750
13h 30m 36°45.8'N, 141°30.3'E
9-2 1969-V-6 12h 03m 14h 20m- 17h 33m 39°43.2'N, 143°38.2'E-  2530-2540 5200
15h 03m 39°44.8'N, 143°38.0E
11-3 1969-V-5 13h 27m 14h50m- 17h 156m 39°36.2'N, 142°59.2’E-  1655-1645 3200
15h 28m 39°36.2'N, 142°58.4'E
13-1 1969-V-2 08h 28m 0% 14m- 10h34m 39°39.0'N, 142°20.7'E- 640-620 1500

09h 52m 39°40.0'N, 142°204'E
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13. Ocean-bottom seismographic observation

Reporter
Shozaburo Nagumo

Participants
Heihachiro Kobayashi, Sadayuki Koresawa and Shuji Hasegawa

1. Introduction

During this cruise KH-69-2, ocean-bottom seismographic observations were performed
at 5 stations. They are (1) 3 stations network observation off Sanriku upon the continen-
tal slope along Japan Trench, (2) 1 station off Japan Trench upon the oceanic basin,
southeastern off Erimo Seamount, and (3) 1 station upon the Kita-Yamato Bank in the
central part of Japan Sea.

The positions and periods of these seismographic observations are shown in Table
13-1.

Table 13-1. Positions and periods of seismographic observation

during the cruise KH-69-2

: Lattitude Longitude | Water depth Mooring period

Station \ (N) ‘ (E) (M) From To Total
Off-Sanriku A 40°21. 0/ 143°00. &' 1525 May 4 Unrecovered
Off-Sanriku B 40°18. 3 142°28.7' 1000 May 3 June 13 41 days
Off-Sanriku C 39°46. 9 142°44. 7 1050 May 3 June 14 42 days
Off-Erimo
Seamount ER 40°37. 0 145°18. 3' 5610 May 7 May 9 2 days
Kita-Yamato
Bank 39°42.5' 133°53. 0’ 755 June 3 June 8 5 days

The purpose of these ocean-bottom seismographic observations are as follows.

Off-Sanriku Network Observation

This observation is to study the seismic activity of aftershocks of 1968 Tokachi-oki
earthquake, which occurred on May 16, 1968. The locations of these stations are almost
the same places as used in the last year, except the station A, which was performed
by us by the sister ship “R/V Tansei-maru”, Ocean Research Institute, University of
Tokyo.
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Kita-Yamato Bank

This observation is to study the presence of the activity of micro-earthquakes in
the central part of Japan Sea. If occurrence of micro-earthquakes is observed, it will
be the evidence of the active crustal deformation in that area.

From these observation, it is expected to study the present-day tectonic activity
of boundary regions hetween geophysical continent and geophysical ocean.

2.  Instrumentation

Qcean-bottom seismographs are shown in Figs. 13-1~4. A pressure vessel for 6000 m
water depth observation was newly prepared for this cruise. It contains geophones,
one vertical component, one horizontal component, amplifiers, magnetic tape recorder,
crystal clock and batteries. The magnetic tape recorder is FM, 4-track, 1/4” tape width
recorder and can record for 133 hours by 7 reel tape, length 740 m.

Deep Sea Monthly Recorder consists of two pressure vessels. One vessel con-
tains batteries. The other vessel contains recording instruments. These two are elec-
trically connected by special connector. One-month magnetic recorders are Specially
developed. They runs about 1000 hours the tape, length 550 m. They are DR, 4-track

recorders.

3. Mooring-and-Recovery rope system

Mooring-and-Recovery rope system is specially designed for the ship “Hakuho maru”,
3200 ton. The arrangements of various ropes are shown in Fig. 13-1~4. They were
originally designed by Captain Magoshichi Sato, M/S “Tokai Univ. Maru II”,

4. Operation at sea

Study by

After leaving Tokyo on April 26, 1969, preparation of rope systems for mooring-and-
recovery of ocean-bottom seismograph has been done during the sailing. Materials such
as synthetic ropes, wire ropes, floats and others are not ready to use. They must he
prepared for the practical operation. Several branch ropes were attached to the neces-
sary position of ropes. Practical procedures of mooring-and-recovery operation are dis-
cussed and compiled, It took about 4 days for such preparations.

Instruments which would be installed in pressure vessels were composed and checked
in the evening and night. Conditions of instruments for each station were shown in
Table 13-2, 3, 4, 5, 6, 7, 8, 9, 10 and 11 respectively.

Deployment Off-Sanriku Network Stations

From May 3rd to 4th, three ocean-bottom seismographs were deployed off Sanriku.
Operation logs and sea conditions are tabulated in Table 13-2, 3,4, 5 and 6. Operations o
deployment were carried out very smoothly as we have planned. Sea conditions wer:

calm and very helpful.
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Fig. 13-4. Mocring-and-Recovery Rope System for off KITA-YAMATO Bank.
Water Depth 750 m
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Table 13-2

Instrument
Observation Station off SANRIKU B Date 1989 May 3
Pressure Vessel _ DSM - 2000  REC A, Batt B Reporter
Geophone  Geospace 8D - ILB sV, 4,5 Hz, to Aup.dh] o , Shunt oo . 5 UP+Amp out ()
u s_H s4.5 N 3 2K » H—
{ M. ) » L] i 3 —
Amplifier #1 __ KRE--650 , gain _gp dB
1 9 50
T ) ED
Tape Recorder _ NISSO DR — 1000 Tape _ SCOTCH  # ugg
Content [ track #1 V(80 _dB)
2 v (60 dB)
3 H (80 dB)
4 Time mark
Clock SEIKO TF = 7
SEC mark U & pulse 0,2 seq,
MIN mark TYYTY U 0,5 sec,
HOUR mark longer duration
1/2 day mark higher frequency
Initial MIN mark 1969 May 2 09:41

Final MIN mark

1969 June 15 09:00

Buoy main Fender buoy

light RYOKUSEISHA

sea light

radio TAIYO MUSEN

y JUS =4 , 1657.5 Az,
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Table 13-3.

Observation Station Off SANRIKU B

Operation RECOVERY

Date 1969 June 13

Reporter Nagumo
Ship position and Water depth
Date time Operation Lat. Long. Loran Water depth
- | [
June 13 on station finding Near the buoy Main, light buoy to bhe
04: 36 | then drifting seen no radio buoy
07: 15 | take a rope 40°18. 6N 142°30. OE
08: 22 | anchor 40°18. 2N 142°30. 0E 251-3704 1010m
off from Bottom
09: 15 Finish 40°18. 7N 142°29. 6E 251-3702
Sea condition
. Wind : Sea Temp.
Date time D F Weather Barr Vis - — i _—
June 13 04 SE 2, f F 10 1004.0 2 0 2 11.5 8.6
05 calm 0 F 10 1005. 0 2 0 2 11.8 8.1
07 calm ) F 10 1005. 0 2 0 2 11.5 7.5
08 S 2, i} F 10 1005. 8 2 1 2 11.1 8.0
09 SE 1, 0 F 10 1005. 5 2 1 2 11.4 8.2
10 E 15 § F 6 1005. 7 2 1 2 14.2 9.7
f
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Table 13-4, Operation DEPLOYMENT

Observation Station off SANRIKU B
Date 1969 May 3
Reporter Nagumo
Ship position and Water depth

Date time Operation Lat. Long. Loran Water depth
; .
May 3 |
09: 15 Launching 40°19. 4N 142°28. 4E 251-3700 1000m

Kurosaki 31.2'
Misaki  29.5
Benten  30.0'

10: 13 onto Bottom 40°19. 3N 142°28.7E 251-3702 1000m
Kurosaki 31. 3
Misaki  29.7
Benten  30.2

11: 00 Finish 40°19. 6N 142°29. 4E

Sea condition

: Wind . Sea Temp.
Date time D F Weather Barr Vis sen swell i s
May 3 09 S 6y I} b 1 1022.0 6 2 2 9.2 6.9
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Table 13-5

Instrument

Observation Station of £ SANRTIKU

Late 1960 Masr 3
Pressure Vessel DSi{ - 2000 REC F, Batt H Reporter

Geophone _ Geospace 8D - IMB _ , V , 4.5Hz, to Aup.# 1 472, Shunt o n s UP Apout o

o H oy 4.5, s 3 2L s s

PN —_— —_—

Amplifier #1 KPE 650 s gain gp dB

! ’ 80
" ’ 80
Tape Recorder _ TEAC DR - 915 - 01 Tape SCOTCH.__ #uqg
Content [ track #1 v (80 dB )
2 Vv ( 60 dB )Y
3 H ( 80 dB)
i3 Time mark
Clock SEIKO TF - 7
SEC mark O © pulse 0,2 sec
MIN wark _Yamry— 0.5 sec
HOUR mark longer duration
1/2 day mark higher fpeguency
Initial MIN mark 1968 May 2 12:41
Final MIN mark 1969 June 16 09:00
Buoy main _ Doughnut type » _With 2 Maglights
light —
radio _ TATYO MUSEN ‘ » JS.=7_» _1657,5 Az, W
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Table 13-6.

Operation DEPLOYMENT

Observation Station off SANRIKU C

Date 1969 May 3

Reporter Nagumo
Ship position and Water depth
Date time Operation Lat. Long. Loran Water depth
May 3
17: 07 launching 39°46, 3N 142°43. BE 251-3948
Benten 372
Tedo 33.3
18: 00 onto Bottom 39°46. 9N 142°44. 7E 251-3939 1050m
Benten 37.6
Todo 34,0
Mpyozinbana
34.5'
18: 23 Finish 39°47. 3N 142°45. 3E 251-3931
Benten 37.¢
Todo 34.7
Sea condition
; Wind . Sea Temp.
Date time D F Weather Barr Vis sea swell i o
May 3 17 S 64 0 b 2 1021.0 4 2 3 14. 8 8.8
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Table 13-7. Operation RECOVERY

Observation Station off SANRIKU C

Date 1969 June 14

Reporter Nagumo
Ship position and Water depth
Date time Operation Lat. Long. Loran Water depth
|
June 14
05:05 on station 39°48. 1N 142°44. 9E Main, Radio buoy to be seen
finding then
drifting
07 : 15 take a rope 39°48. ON 142°43. 2E
08 : 28 off from Bottom| 39°47.3N 142°44, 9E
09:17 Finish 39°49. 6N 142°45. 1E
Sea condition
: Wind > Sea Temp.
Date time D F Weather Barr Vis Seh swell Al sea
June 14 07 N 4, 0 F 10 1004.7 0 1 2 13.3 15.9
08 N 6: N F 10 1004. 9 0 1 2 13.1 15.9
09 N 8 N F 10 1005.0 0 2 2 13.4 15.6
10 N 8 0 F 10 1005. 0 1 2 2 13.3 15.7

— 184 —



Table 13-8

Instrument
Observation Station of f SANRIKU A Date 1969 May U -
Pressure Vessel DSM = 2000 Reporter
Geophone BGeospace 8D - LU4B sV 4.5 Hzy to Anp.ftl 2 s Shunt so g 5 UP Amp out &
" s 1 4.5 ] 3 2K »
| M, TV ] —rt Ay L] —
Amplifier #1 _KRE - 650 , gain gg dB
1] 5 60
" 5 80
Tape Recorder TEAC DR - 915 - 02 Tape SCOTCH #4499
Content { track #1 V (80 dB)
2 V (60 dB)
3 H ( 80 dB)
I Time. mark
Clock SEIKO TF = 7
SEC mark ] ) pulse 0.2 sec
MIN maric YT 0.5 sec
HOUR mark " longer duraticn
1/2 day mark higher frequency
Tritial MIN mark 1969 Hay 2 1526,
Final MIN mark
Buoy main Fender buocy ) N
light RYOKUSEISHA _ sea light |
radio TAIYO MUSEN ! , J5 = 6 4 1657.5 Az, W
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Table 13-9. Operation DEPLOYMENT

Observation Station off SANRIKU A
Date 1969 May 4
Reporter Nagumo

Ship position and Water depth

Date time Operation Lat. Long, Loran Water depth
May 4
13:20
14: 20 onto Bottom 40°21. ON 143°00. 8E 251-3518.5 1525m
252-3748

14 : 50 Finish

Sea condition

Date time D Wé‘nd Weather Barr Vis‘ sea Seaswe“ ai;l‘emp —
May 4 13 S 11.5 f ] bC 7 1021.9 7 4 3 13.2 8.9
14 S 7 0 bC 1020. 4 7 4 3 13.1 9.3
15 S 6 0 bC 1019.4 7 4 3 12.3 9.4
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Table 13-10

Instrument

_ Observation Station Off Japan Trench ERTHO Date 1969 May @

Reporter

Pressure Vessel DS — 6000

Geophone Geospace 8D — LuB s_Vos 4,51z, to Anp.dty g5 s Shunt % o, UP Amp out )

! »_H>4,5, » - 2K, s —_
0 ’ - _— 3 g
Amplifier #1 KRE - 650 » gain _80 di
Tape Recorder TEAC R - 915 - 04 Tape SONY 200
Content ‘track #1 v { 80 dB)
2 v ( 60 dB ) + Time mark
3 H ( 80 dB)
L Null
Clock SEIKO TF - 6
SEC mark U ¢ pulse 1/20 sec
MIN mark  — ——1 1.5 sec
HOUR mark ~ “—————— 2.5 sec

1/2 day mark = _———

Initial MIN mark 1969 May 7 09:35

Final MIN mark 1969 May 9 19:05
Buoy main _ Doughnut type , with 2 Maglights
light _—
radio  RYCKUSEISHA , JS -5 , 1657.5 Az, W
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Table 13-11. Operation DEPLOYMENT

Observation Station off Japan Trench ERIMO
Date 1969 May 7
Reporter Nagumo

Ship position and Water depth

Date time Operation Lat. Long. Loran Water depth
May 7
09 : 00 on station 40°36. ON 145°17. 4E 251-2638
282-3568
10: 08 Launching 40°37. ON 145°18. OE 251-2626
252-3570
12: 55 onto Bottom 40°37. ON 145°18. 3E 251-2624 5610m
252-3569
13 : 57 Finish 40°37. 2N 145°20. 7E 251-2610
282-3507
Sea condition GEK 352° 0.57
s Wind : Sea Temp.
Date time D F Weather Barr Vis sea awell air -
May 7 10 SW 75; {0 b 0 1015.7 9 4 4 9.8 8.3
11 SSW 7. f b 0 1015. 4 9 4 4 9.6 8.3
12 SSW 12, ([ b 0 1014. 6 9 5 4 10. 6 8.4
13 SSW 12, [ b 0 1014.3 9 5 5 10. 4 8.4

14 SSW 12, A b 0 1013.4 9 5 5 10.7 8.4




Table 13-12, Operation RECOVERY

Observation Station off Japan Trench ERIMO
Date 1969 May 9
Reporter Nagumo
Ship position and Water depth

Date time Operation Lat. Long. Loran Water depth
May 9
10 : 00 take rope 5570m
12 : 50 off from 40°36. 2N 145°18, 8E
Bottom
15: 30 Finish 40°34. 8N 145°20. 6E

Sea condition

Date time B W}i?nd Weather Barr Vis cen Seaswell ai;remp.sea

May @ 09 | W 11 0 bC 4 1012, 2 8 4 4 11.0 9.9
10
11 WNW 8 bC 4 1014, 2 8 4 4 11.5 10.0
12 | WNW 9 0 bC 4 1014. 2 8 4 4 10.6 10.1
13 | WNW 9 A bC 5 1014.9 8 4 4 10,0 10.0
14 | NW 8 N bC 7 1014.3 8 4 4 11.1 10.0
15 |NW 75, A hC 7 1013.8 8 4 4 10.9 10,0
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Table 13-13

Instrument
Cbservaticn Station North YAMATO Bank Date _ 1989 fime-s
Pressure Vessel DS = 2000 Reporter
Gecphone  Geospace 8D - LuB s_V o 4.5 Hzy to Anpaffy g9 o Shunt co n , UP Amp out (+)
" s_H 4.5 s 3 s 2K 3
? ? ] t] = 3 —
Amplifier f1 KRE - 650 s gain  gg dB
1 § 60
n A 80
Tape Recorder TEAC R = 915 - 04 Tape SOIY 200
Content track #1 v ( 80 d3)
2 v ( B0 @B ) + Time mark
3 1 ( 80 dB)
L ~Nall
Clock
SEC mark U 1/20 sec ¢ pluse
MIN mark 1.5 sec
HOUR mark 2.5 sec
1/2 day mark e
Initial MIN mark 1969 June 3 10:56
Final MIN marik 1968 June 8 17:08
Buoy  main Doughnut  Type y _with 2 iaglights

light  RYOKUSEISHA sea light

radio  RYOKUSETSHA JS-5  , 1657.5 Az, W
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Off Japan Trench

On May 7th, an ocean-bottom seismograph was deployed off Japan Trench, upon
oceanic crust, about 28 miles south-eastern off of Erimo Seamount, at water depth
5610 m. After 2 days mooring, it was safely recovered on May 9th. Operation logs
and sea conditions for deployment and recovery are shown in Table 13-11 and 13-12
respectively.

It was the first experience for us to deploy such deep seismographic stations. How-
ever, operations were very smooth and took only 4.5 hours for deployment and 6.5 hours

Kita-Yamato Bank

From June 3rd to 8th, an ocean-bhottom seismographic observation was carried out
at the Kita-Yamato Bank at the central part of Japan Sea at water depth 755m.

A seismograph was deployed in the morning of June 3rd on our way back to Mai-
zuru from Nakhodka. After 5 days morning, it was safely recovered on June 8th before
calling on Toyama.

A bottom current meter observation was carried out at the same station of seis-
mograph being placed side by side about 2 miles apart.

Operation logs and sea conditions are shown in Table 13-14 and 13-15. Operations

were very smooth and speedy.

Recovery of Seismographs of Off-Sanriku network stations

The final course of this cruise KH-69-2 from Toyama to Tokyo was for recovering
ocean-hottom seismographs deployed off-Sanriku,

Around 21:20 of June 12, we received radio beacon JS-7 of station C. It was about
80 miles away from the nearest station B and about 115 miles away from the station
C. Other two radio beacons were not received.

In the morning 03:50 of June 13, we arrived at the station B, and found the main
buyo at about 04 : 00 by radar, Approaching in dense fog, observed main buoy and light
buoy. Radio buoy was not attached there.

Waiting until the morning, we started recovery operation from 07:00. Sea con-
ditions were very calm with dense fog. Without much difficulties, ocean-bottom seis-
mograph was successfully recovered at 09:15.

It was evident that the radio-buoy and 4 small floats were stolen. The shackle
which connected radio-buoy to the taking rope was disconnected, rope was mnot being
out. The eyes of rope for attaching small floates were cut by knife. Moveover,
arrangement of taking ropes has been changed from the original one,

Conditions of recovered main-buoy was ,very good, almost fresh, and there were
very few trace of fatigues of mooring.

Moving to the station A, we arrived at 11:30 of June 13. It was still dense fog.
The sea conditions were so calm that sea-surface reflections on radar screen were very
few only near the ship within about 0.3 miles. We did not find buoy on the radar.
We decided to make search cruise. Along the Loran line 2S1, which is very accurate
in this area, we have swept area of 8x8 miles by 3 radars. What we found by radar
were small bamboo pole with small red flags on the top of them and one small steel
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Table 13-14. Operation DEPLOYMENT

Observation Station Kita-YAMATO Bank

Date 1969 June 3
Reporter Nagumo
Ship position and Water depth
Date time Operation Lat. Long. Loran Water depth
June 3
12 : 10 on station 39°43. 6N 133°52. 5E 253-2568 755m
254-2872
12: 26 Launching 39°42, 6N 133°53. 2E 253-2570 "
254-2873
12: 49 onto Bottom 39°42. 5N 133°53. 0E 283-2571 "
254-2871
13:12 Finish 39°42. 2N 133°53. 6E 253-2572 "
254-2873
Sea condition
. Wind 3 Sea Temp.
Date time D F Weather Barr Vis s Swal air s
June 3 12 NW 7, Q 10 1000. 5 8 3 3 9.0 12.:3
13 NW 7, Q 10 1000. 5 8 3 3 9.0 12.4
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Table 13-15. Operation RECOVERY

Observation Station Kita-YAMATO Bank
Date 1969 June 8

Reporter Nagumo

Ship position and Water depth

Date time QOperation Lat. Long. Loran Water depth

June 8
14 : 00 on station

14: 25 take a rope 39°42. 8N 133°53. 6E

14 : 47 take off 39°42, 8N 133°53. 3E
from Bottom

15:10 Finish 39°42. 8N 133°53. 4E

Sea condition

Date time DWindF Weather Barr Vis i Seaswe]l ail"remp'sea
June 8 13 WSW 75 b 1 1009. 9 8 4 4 14.6 13.3
14 WSW 95 b 1 1009. 5 8 4 4 15.2 13.2
15 WSW 105 b 1 1010.0 8 4 4 14.8 13.4
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light buoy for fishing. However, we could not find our main buoy of station A, We
searched for 9 hours. Since the sea conditions were extremely calm, and sea-surface
reflections were very little, and since we have found several small obstacles, it was
concluded that the main buoy would not exist on the sea-surface near the station. We
left for station C at 20: 30.

On station C, we arrived at around 05 : 00 in the early morning on June 14. We
started the recovering operation from 07 : 00. Without much difficulties, the seismograph
was taken aboard back successfully at 09 : 17. The sea condition was very calm. Four
small floats which were attached to the taking rope have been stolen by someone else
being out at the connecting eyes.

Leaving station C at 09 : 20, we arrived at station A again at 13:00 of June 14.
We tried dredging of ocean-bottom seismograph and its rope system. The first dredge
was done along the Loran line 251—3518.5. The second dredge was done almost cros-
sing perpendicular to the Loran line 251 passing upon the OBS station. Distance of
one dredging was 4 miles. In the first dredge, wire out was 3200 m, ship speed 2.0 kt,
water depth 1500 m—1550m. In the second dredge, wire out was 3500 m, ship speed
1.5kt, Average tension 2.3t, sometime reaching 1.85t for ten minutes. In the second
dredge we picked up 2 pieces of wood, but not seismograph. Dredging was carried out
for about 10 hours until 23 : 05.

Judging from the good and fresh conditions of recovered buoy of station B and C,
it was quite probable that the buoys at station A were stolen by someone else.

It was a valuable instruction that we could know the necessity of people’s cooperator
for performing long period mooring of seismographic station buoy upon the open.side
ocean,

5. Data Processing and Preliminary Results

Off Japan Trench

The magnetic tape of station Erimo, off Japan Trench was played back. 2 days
record was transcribed into 7 reels for the purpose of speed transformation. From
these transcribed tape, ink paper record was made. The play back speed is 5 times
faster than the real recording speed.

More than 70 earthquakes were regiétered for 48 hours recording time, These in-
clude large and small, distant and near earthquakes. An example of reproduced paper
record is shown in Fig, 13-5. It was very impressive that Japan Trench is really active,
There exist many small earthquakes in and around Japan Trench.

Japan Trench seems to be the essential element of present-day tectonic deformation
along the boundary of continent and ocean. It will not be active boundary. It may be

the main cause of crustal deformation associated with great earthquakes along Japan
Trench.

Kita-Yamato Bank
5 days record was transcribed into 14 tapes. From these tapes, ink paper records
were produced.
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The seismic activity in and around the Kita-Yamato Bank is very quiet.

within 5 days except several small doubtful events.

are almost none earthquake

These microseisms

microseisms were recorded very well.

Very often, however,

seem to be associated with low atmospheric pressure, 992mb, which has passed over

the station during the mooring period. It will be very interesting that microseism was

observed upon the bank in the central part of the ocean.

In this station, seismographs were disturbed by cable shocks very often.
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Off-Sanriku

Because the recovery of the seismographs off-Sanriku was final part of this cruise,

only visual inspection of recorded tape was performed by the synchroscope.

A lot of earthquakes have been recorded at station B. This indicates that the focal

region for the 1968 Tokachi-Oki earthquake is still active.

1)
2)
3)

4
5)

6)

6. Summary and conclusions

During this cruise KH-69-2, the followings have been found.

Many small- and micro- earthquakes are taking place in and around Japan Trench.
Japan Trench seems to be tectonically active at present.

Off-Sanriku, earthquake activity seems to be still very high after one year from
1968 Tokachi-Oki earthquake.

The central part of Japan Sea seems to be tectonically very quiet at present,

The strength of the mooring-and-recovery system for one month observation seems
to be sufficient,

Much more cautions and devices should be paid for preventing the mooring-buoy
from stealing upon open-wide ocean.
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14. Measurement of deep sea current

Yasuhiro Sugimori

In the KH-69-2 cruise, time variation of vertical profile of current was measured .
by the use of two sets of current meters in Japan Sea.

Two sets of Richardson Type current meters (Geodyne model 102) were moored
on June 3, 1969, at site 39°45.4 N, 133°51.8 E, on the North Yamato Bank, about 2 miles
apart from the ocean bottom seismograph station. Water depth was about 770m, and
one set was placed at 47cm above the bottom and the other set was 200m above the
former (Fig. 14-1).

After 5 days observation, the instruments were safely recovered on June 8, with
data recorded on 16 mm film,

The results of the analysis of the data will be reported in another paper.
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15. Some physical and chemical data of sea water
at the Yamato Rise

Atsuyuki Mizuno, Tsunekazu Mochizuki, Seizo Nakao,
Hiromi Mitsushio and Hirotaka Otobe

This cruise revealed some physical and chemical and chemical properties of sea
water at the Yamato Rise of the central area of Japan Sea under the writers’ water
sampling and water analysis on the vessel.

Purpose of study:

The present study was carried out for the following purposes: 1) clarifying the
chemical and physico-chemical influence of hottom water on the properties of bottom
sediments; 2) clarifying the relationship between hydro-chemical and hydrokinetic pro-
perties of bottom water, the latter of which was surveyed with a current meter by Y.
Sugimori ; and 3) clarifying the vertical distribution pattern of major chemical com-
ponents, besides some minor components including uranium in sea water.

Stations:

As the first step of the investigation, the three stations were prefered at the western
area of Yamato Rise as shown in Fig. 15-1. They are as follows;

St. 24-2 39°45 4'N, 133°51.8'E

St. 26-3 39°44. 9N, 133°53.7E

St 26-3

St 24-2

40°N

St 27-2

o
135 E
Fig. 15-1. Location map
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St. 27-2 39°35.9'N, 134°24 8'E

St. 24-2 and St. 26-3 are very closely situated to each other on depth 700m= level
flat, bottom sediments of which consist of very fine-grained sands, on the central por-
tion of Kita-Yamato Tai. Near both the stations the bottom water current was measured
by Y. Sugimori. On the other hand, St. 27-2 is on the NE-SW direction trough, 2060m
in depth between the Kita-Yamato Tai and Yamato Tai. Here, the core of bottom
material of about 1m length was obtained with a gravity corer.

Water sampling:

At each station, 1.3-2.0 / sea water was obtained for analyses from the depths
shown in the following lines, using the Nansen reversing water bottles, except the sur-
face water by a water-sampling bucket.

St. 24-2, 0, 20, 49, 98, 147, 196, 246, 296 m. (Date: June 3, 1969)

St. 26-3. 0, 19, 38, 57, 77, 96, 145, 248, 343, 440, 538, 635, 684, 713 m.

(Date : June 8, 1969)
St 27-2. 0, 20, 49, 98, 195, 291, 483, 718, 906, 1187, 1474, 1764, 1860, 1957, 2005,
2034 m. (Date: June 9, 1969)

Moreover, the very bottom water enclosed in the uppermost part of gravity core

tube at St. 27-2 was examined for comparison.

Method of analysis:

Immediately after the water sampling, the water temperature was measured by
the reversing thermometer, and also some chemical components were quantitatively
determined with the usual methods of analyses in the laboratory of vessel. They are
as follows: 1) dis. 0,, HCO,~, Ca®t, Mg and alkali consumption value to pH 9.0, with
a titration methods; 2) dis. P and dis. SiO:, with a colorimetric methods; 3) hydrogen
ion concentration (pH)*, redox potential (Eh)** and salinity***, with directly measuring
instruments, #s

* by pH-meter PT-1 of Toyo Kagaku Sangyo Kaisha, Ltd.

# by RM-1 redox meter of Toa Electronics, Ltd.

*#% Dby Inductively Coupled Salinometer, Model 601, MKIII.

###k These elements were analyzed by M. Mochizuki, except water temperature
by M. Mizuno, S. Nakao and H. Otobe, and salinity by H. Otobe.

Result of analyses:

The result of the present marine chemical analyses presents some interesting aspects
concerning the problems said before. In Figs. 15-2 and 15-3, a part of the result is
summarized. The figures only show the vertical distribution pattern of temperature
(T), pH, dis. P, dis. Si0,, dis. O, salinity and alkali consumption value to pH 9.0, which
all exhibit remarkable curved line from surface to underlying layers.

The water temparature at the three stations shows about 13°C at the sea surface
and less than 1°C at the depth deeper than 300 m in depth. In detail, the temperature
of 12.5-13°C at 0-20 m depth abruptly decreases to 10° 4+ C at 40-50m depth, and the
strong decrease continues to about 100 m depth where the temperature measures about
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5°C. At the level lower than 100 m it shows less strong decreasing and reaches to
about 1°C at 250-300 m depth. Although the temperature measures less than 1°C every-
where below the depth, it is interesting that the temperature progressively decreasing
to 0.14°C of about 1180 m depth turns to downward increasing below the level and also
shows somewhat irregular distribution below about 1800m depth. Thus, the water
temperature exhibits the presence of marked thermocline layer of water mass between
20 m and about 250 m, and its general distribution pattern at the levels in question seems
to represent the characteristic feature of mixing of the warm and cold currents.

The salinity measures about 34 %. everywhere. Its detailed feature of vertical distri-
bution, however, is of interest; that is; the salinity to about 34.200-34.250 at 0-50m
depth strongly decreases to 34.030-34.050 at about 200-300 m, but tends to turn to in-
creasing in general, thus forming the minimum salinity layer at 200-300 m depth, although
its depth and value are somewhat different at each station. The deep layer at St. 27-2
exhibits the tendency of slight downward decreasing in salinity, and thus it forms the
particular characteristics together with the temperature cited before.

The pH value is somewhat interesting, in showing a different distribution type in the
stations. At St. 26-3, pH gradually decreases downwards from 7.9-8.1 of the uppermost
layer to 7.5 of about 450 m level, and the latter value continues to the bottom (713 m).
While, at St. 27-2, pH of 7.7 at the uppermost layer gradually decreases to that of 7.2
at 900 m level, which continues to the bottom (2034m). Also, noteworthy is that the
pH values at St. 27-2 are all lower than those at St. 26-3, comparing 0-700 m levels in
general, This fact may be of some significant, but the meaning is obscure in present.

The reserved pH (RpH) was measured, too. As a whole, it tends to be somewhat
lower than pH value at the levels above 900 m depth, but somewhat higher at those
below 1400 m depth. This fact probably shows that organic materials are decomposed
in the lower water mass.

The dis. SiO, and dis. P are distributed in somewhat similar pattern to each other.
Their small amounts at the upper layer gradually increase downwards, and become
quite constant at the depth of 900 m, though dis. P abruptly increases at the bottom
layer (2034 m) of St. 27-2. Their general tendency of vertical distribution coincides
with a general pattern in the ocean.

The dis. Oy and alkali consumption value to pH 9.0 also show the similar distribu-
tion type to each other, but the amounts and patterns are somewhat different in each
station, concerning the levels shallower than 700 m. Moreover, the water mass seems
to be vertically divided into some parts according to the relative abundance of the ele-
ments, concerning St. 27-2.

Those other than the elements cited above, such as Ca**, Mg?*, HCO,;~, and Eh,
do not show a significant vertical and local fluctuation nor departure from the general
values reported in the ocean so far.

The HCO;~ measures 140-153 ppm everywhere. Ca?" and Mg?" range from 390 to
420 ppm and from about 1250 to 1350 ppm respectively in all samples.

The E&I measures the positive value everywhere, namely about +80 ~ 4110 mv.
This shows a perfectly aerated environment of the area from the surface to the bottom,
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in adding to the abundant presence of dis. O; as shown precedingly.*
* For the purpose of obtaining some data on the very bottom water at St. 27-2,
the enclosed water in the uppermost part of gravity core tube was examined.
As its result, Eh measured 4100 mv and pH measured 7.7. In the uppermost
about 20 cm thick part of core, we found a strongly oxidized brownish-coloured

clay.

Conclusion :

From the our physical and chemical examination of the three stations on the vessel,
the following is suggested.

1) In spite of the slight fluctuation or departure more or less existing through the
all stations as to many components distributions, there is shown a general hydrochemi-
cal tendency of oceans, and the temperature distribution pattern of rather shallow water
may represents that of the area influenced by the mixing of warm and cold currents.

2) Regardless of a topographic feature of trough at St. 27-2, it does hardly have
any influence on the good aeration at the interface of water and sediments. But the
physics and chemistry of water represented by minor fluctuations of temperature, dis. P,
salinity, dis. O; and alkali consumption value to pH 9.0 may possibly show the parti-
cular characteristics of the water mass in the trough, different from that of the upper

layer.
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16. Sighting records of mammals and birds
in the Sea of Japan

Toshio Kasuya and Kazuo Kureha

1. Introduction

The principal purpose of this study is to get some information on the distribution
and migration of the marine mammals in the waters adjacent to Japan and to accumu-
late the basic data for stock assessment.

The sightings of birds are also recorded, for the abundance of oceanic birds can be
a help to find the area of high productivity in the sea.

Table 16-1. Effort of sighting observation expressed by cruising distance and hours

Area Date Nautical miles Hours-minutes
N 21-3 23, May 43 3-50
N 20-3 30, May 82 8-15

31, # 30 3-05
2, June 12 1-15
3, / 14 1-20
7, U 74 7-00
Total 212 20-55
N 20-4 24, May 92 9-05
25, W 21 2-20
26, N 110 11-50
30, #u 21 1-45
Total 287 28-50
M 20-1 26, May 19 2-00
27, W 53 5-05
29, v 118 11-00
4, June 64 6-30
5 I 27 2-10
9, 88 8-10
10, 47 5-30
Total 416 40-35
M 20-2 3, June 98 9-30
4, 1 27 2-30
6, 144 14-00
8, 33 3-10
9, 26 2-20
Total 328 31-30
Grand Total 12386 121-50
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2. Method and Total effort

The ohservation was made concurrently by the authors with binoculars usually at
the upper deck, which situates about 11.8m above the water surface. The observa-
tion was conducted during the cruising hours in daytime except the case of poor visibility.
In the case of marine mammals the position and the number of individuals in each
school were recorded, but in birds the position of the ship at every hour and the number
of birds sighted in the preceding one hour were recorded.

The cruising course with observation is shown by the thick solid lines in Fig. 16-1,
in which the dotted line indicates the course where observation was not conducted.
Although the observed area covers central area of the Sea of Japan, the observation
on the continental shelf is rather scarce.

The effort of sighting, expressed by the nautical miles of observed distance and

45°N
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130°E 135°E 140°E

Fig. 16-1. Map showing the course of the Hakuho-maru in the Sea of Japan. Thick
line indicates the course where observation was conducted. The number by the line
means the date. The abbreviations for each 5 degree squares are also shown.
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totalized in each 5 degree squares, is tabulated in Table 16-1. The vessel usually cruised
at the speed of about 10 knots.

The total hours spent for observation is 121 hours 50 minutes and the distance is
1286 nautical miles.

In the mtost of hours of this cruise was towed a air gun of seismic profiler which
emits periodically a strong underwater sound of low frequency. Though the response
of marine mammals to this sound is not clarified at present, it will not be negligible.

3. Results

Marine mammals: The sighting records are tabulated in Table 16-2. The species
of marine mammals observed in this cruise are Phocaenoides dalli and Callorhinus ursinus.
The former species was observed at the coastal waters of Hokkaido on 23, May and at

Table 16-2. Sighting records of marine mammals

Number in

Species a school Position sighted Date
Phocaenoides dalli b © 43°24' N, 140°36'E 23, May
" 4 36°26' N, 140°29'E /]
" 5 43°25' N, 140°25'E "o
1" 1 43°17' N, 140°14'E noon
" 2 39°18' N, 134°58'E 9, June
Callorhinus ursinus 1 39°54' N, 133°43'E 8,

Yamato Tai on 9, June, The latter species was observed on 8, June at Yamato Tai. The
sighting of dolphins in the Sea of Japan was unexpectedly scarce. One reason of this will
be that the most part of the course of the vessel was far from coastal waters where
dolphins are usually abundant. The other probable reason is the unknown effects of the
sound from air gun to dolphins.

Though at KT-68—10 cruise in the Sea of Japan and Okhotsk Sea, operated in May
and June 1968, Lagenorhynchus and Phocaena were sighted numerously in coastal waters
of Hokkaido, these species were not sighted at this cruise.

Birds: The sighting records of birds in the Sea of Japan is tabulated in Table 16-3.
Among 10 species of identified sea birds, Larus crassirostris and Puffinus pacificus were
the most abundant. And they were sighted mostly in the coastal waters off Niigata,
Toyama and Maizuru, especially the large flocks of Puffinus pacificus were commonly
found in the waters off Toyama and Maizuru. 8 species of land hirds were identified.

Several land birds were sighted at the middle area in the Sea of Japan on the 30th
of May, 3rd and 8th of June. Some of these would have been on migratory course,
but some individuals sighted on the 3rd of June would have been drifted by the storm
prevailed that area on the preceding day.
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Table 16-3.

Birds observed in the Sea of Japan

Species Number Area Date
Stercorarius parasiticis 3 N 20—4 24, May
2 " 26, n
5 # , Total ‘
Catharacta skua 2 N 20-4 26, May
1 M 20-2 6, June
Larus canus 7 N 20-4 26, May
L. argentatus 3 N 20-4 26, May
L. crassirostris 3 N 20-3 31, May
13 N 20-4 26, May
3 M 20-1 [/
3 " 27, n
68 1 29, n
27 " 4, June
67 7" , M
168 1+, Total
13 M 20-2 6, June
2 " 8, June
15 # , Total
Larus sp. 1 N 20-3 3, June
Pierodroma leucoptera 39 M 20-1 27, May
Puflinus pacificus 459 M 20-1 4, June
2850 b 5,
10 n 9,
231 " 10, #
3550 n, Total
25 M 20-2
P. lenuirostris 1 N 20-3 7, June
7 M 20-2 6, #
P. carneipes T M 20-2 6, June
Pu flinus spp. 4 N 20-3 7, June
1 M 20-2 3, June
13 /" 6, 1/
Colonectris leucomelas 2 M 20-1 4, June
1" 19, #
3 ## , Total
Alcidae spp. 4 N 20-3 30, May
22 " 31,
2 " 2, June
1 M 20-1 26, May
2 " 29,
Hydrobatidae spp. 1 N 20-3 3, June .
7 M 20-1 4, v
Sea birds, unspecified 33 N 20-3 31, May
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Phalacrocorax capillatus

Hyrundo daurica (7))
Hyrundinidae sp.

Streptopelia orientalis

Eurystomus orientalis
Anser albifrons
Erithacus calliope (&)
Phylloscopus borealis
Sylviidae sp.
Caprimulgus indicus

Land birds, unspecified
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