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CHEMICAL STUDIES ON MARINE DEPOSITS

. ON THE DISTRIBUTION OF MARINE HUMUS CONTENTS IN THE
SEA TO THE NORTHWEST OF HOKKAIDO ISLAND

Kenji KATO

(Faculty of Fisheries, Hokkaido University)

Within restricted areas where the supply of organic matter to bottom may be considered
to b2 constant, it is possible to attribute loeal irregularities in the organic contents of the
sediments to the effects of transporting agencies and topozraphy.

For the purpose of clarifying the correlation between the distribution of “organic
contents in deposits”, —“marine humus contents™—, and oceanographic or geographic environ-
ments, some geochemical investigations have bzen made of 96 bottom samples from the sea to
the northwest of Hokkaido Island.

In this area, the oceanographic environmeuts and the bottom configuration are both very
complicated. For example, many banks such as “Musashi” Bank, and the steep crost
connecting to “Shakotan” Peninsula, rise on the continental talus, while there exsist some
depressions too. Moreover, the complicated currents are fouud to have influence upon the
distribution of organic contents in sediments.

The procedure herein reported was to make chemical analyses of the oi‘ganic of bottom
samples. Some statistical observations on these data follow in regard to the relation
between the distribution of marine humus contents and the geographical factors, involving
the depth of the site of deposition and the topography of the sea bottom.

From these investigations the obtained results may be summarized as follows:

(1) In this area, which consists chiefly of continental talus, ignition loss and organic
carbon content increased in proportion to the depth of the site of deposition.

The correlation coefficients in symples betwen these orgnic contents and witer depths
were given as follows;

Twss = 0.463 (on ignition loss)
Te = 0344 (on organic carbon content)

(2) However the correlation coefficient on total nitrogen conteat, indicatel a small
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value, 7, =0.195, thus it was hardly possible to detect any correlation between total nitregen
content and the water depth.

(3) On the ratio of carbon to nitrogen, C/N, indicating the state of the metabolism of
organic substance, it seemed that C/N had no correlation to the water depth, judging from
the correlation coefficient, v¢/x= —0.01.

(4) The averages of data on marine humus contents were given as follows:

Xloss, simple average on ignition loss = 9.68%

Xo , 7 on organic carbon content = 1.87%
X~ , ” on total nitrogen content = 0.212%
X o/ /” on CIN = 944

(5) The observed area might be divided to several subareas by characteristics of bottom
configuration. The influence of the bottom configuration upon the distribution of marine
humus contents was discussed with the confidence limit of population memn (a=0.05) in each
subarea. Consequently, on the distribution of marine humus contents, especially of total
nitrogen contents, it might be stated that the more complicated the structure of the topography
of sea bottom, the more accumulated hurmus there was. However, it seemed that C/N was
little influenced by the topography.

(6) Irregular dsta on marine humus content were discussed in reference to the results
derived from other oceanographic or biological investigations in this arca. According to these
discussions, it might appear that an extreme excess of contents of total nitrogen was to be
found on the banks rising in deep sca, depending upon the presence of planktonic animals,
while, on the crest comnecting to “Shakotan” Peninsula, the total nitrogen content depended
upon the residues of bonthic animals. Further, it is very interesting that an anticlockwise
circulation of currents was observed in the seme area, where an extremly large value for
C/N was observed.

(1) A discription on the degree of the variation of marine humus distribution was
suggested. .

That is “the relative variation of maiine humus distribution,” Vg, is indicated by the

following formula:

Ve = 8p/Sa
Sn ------- Standard deviation on marine humus content.
Sq ~~w-nn- Standard deviation on. the depth of the site of deposition.

Ve value may be convenient for the comparison of the distributional variations of
marine humus contents of several areas, from where bottom samples were brought from

different intervals of water depth.
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Fig. 1 Stations of obseration in the north-western sea o
. Hokkaido Island. (July~Aung. 1949.)
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Fig. 2 Bottom Topography of the north-western sea to
Hokka:do Island.
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Table 1. Tabulated Data of Samples examined.

Station ‘7*77 ] }’S?ViﬁrOli | Depth | Texture Marine Humus Content of Dried Deposit
of e .
- . . Ignition Organic Total

No. Lat. N Long. E | (metres) | Deposit Loss % carbon % | Nitrcgen 2 C/N

' | 43187367 | 140°13127 4 ] : .809 .
B | dzawaor | oser| 1o | S o7 | be | ooes | 5w
14 43°28/427 | -140°47/48/7 530 M 12.60 2.90 0.218 13.30
’15 43°29/12/7 | 140°41/307/ 660 M 12.00 2.59 0.268 9.66
16 4329 67 | 140°35/18” 750 M 11.62 237 0.240 9.89
17 43°30/307 | 140°29/48/1 680 M 10.66 261 0.243 7.62
18 4330247 | 14022 /7 648 M 13.32 288 0.234 12.29
19 43°28/42/7 | 140°13/ 67 270 S 4.53 052 0.052 10.06
20 43°28/42/7 | 140° 7748 907 M 11.03 225 0.208 10.80
21 43°30/3077 | 13959127 616 MsGr ! 5.76 1.22 0.118 10.35
23 4336300/ | 140° 7730”7 790 M | 9.90 2,02 0.188 10.75
24 43°37/187 | 140°15/307 760 M l 10.49 218 | 0.492 444

i
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111

113
114
115
128

131
135
136
138

140
141
- 142
143

146
148
149
155

159
163
166
168

178
180
182
183

184
186
187
188

189
195
196
197

433418/
43°34/30/
43°34/30”/
43°3930”
433930
4344247
4343 0
43°43/307
435012
43°49/30”
433936/
4348724
43°55/48/7
43°56/48"
43'54/30”
4354 0

44" /127
44" /127"
44 17 07
44 1V
44 17 07
44" 3/30”
44" 4127
44 430”7
44, 4 O7
44, @240
44, 4307
44, 412/

44° 448/
44°10" 6
44 930
44 9 o7

44" /36y
44° /130
440 120
441 1540

44°12/54
4414247
44° 14307
44° 141427

44197307
44°19/54
4420
4420/ O
44207 0
4417307
4417 6
44°18/307

44°23/1277
4423742/
44723541
44247 Q17
44°31/18/
44°30718"
4424712/
44°24712/7
44°33/42/
4433427
44739 O
4439 O

44 3412/

4473918
4934 ¢/
44°40°24" |

146°36"12/7
140°42/30
140°55730"
140°56" 077
1407487427
140'27748"
14073654/
140042/ 1277
141°16’ 07
141° 942/
140°57/ 24/
140°52/18/
140°34/54/7
140°54/4227
141° 4 07
141°10°24
141°17/36"
141° 17187
140°51730”
140 37748”
140°22°24/7
139 59/24//
140°12 67
140°20” 07
140°417547/
140°47/54/7
140°53/48"7
141° 836”7

141°14/12”
141°17/12/
141°107127
140" 7754
140°32/307
1402518/
140°16/54/7
140" 77127
140°26712"7
140°55748"
141° 27547
141717 0/
141°10730”7
141° 5/36"
140°58/54/7
140°52/24""

140°307427/
140°14742//
140° 8/ 67/
139°347 6/7

139577 (7
140°26’ 0/
140°48/ 07
141° 272477
140° 5/24/7
139°50/18//
139°367 07/
139°287187/

139° 31718/
139°45/30//
139°50748/*
139°57'48”

140° 6/ 6/,
140 17307
140°55/367
1405424

800
720
145
450

770
828

770

147 .

255
395
570

710
370
238
269

140
418

645

565
950

590

555
428
170
340

210
120
306
400

310
430
585
734

380

316
333
90

254
340
320
260

330
490
870
650

920
240

304

474
1200
1115

746

590
1050
720
470

© 320

230
162

Ms

Ms
M s

M

—_17 =

1065
12.65

5.14
10.35

11.37
13.62
12.08
10.50

7.64
5.55
9.46
11.12

13.54
6.66
9.30
7.73

8.16
11.81
11.57
12.59

10.03
11.88
12.17
11.14

12.76 -

10.78
14.86
10.19

8.62
7.26
7.87
11.49

757

11.21
13.93
8.71

13.01
12.29
11.47

6.51 -

8.98
10.89
11.29

8.31

10.44
5.95
12.59
737

11.71
8.08
742
934

11.26
1147
7.86
7.29

8.46
10.98
10.08
11.29

4.60

4.15

532

430

2.16
3.04

‘0.64

253

2.72
2.75

248

257

1.97
251
246
289

228
152
222
1.52

1.90
1.15
2.55
298
1-87
2.04
236
227

2.90
2.79
298
226

2.17
1.52
1.88
1.10

1.69 -

232
2.15
137

2.13
240
2.59
1.32

136
2.11

- 237

1.82

- 1.96

1.02
1.95
0.75

1.83
125
132
2.07

2.21
1.68
1.25
0.96

1.25
207

$ 197

2.12
0.49

1072

1.12
0.78

0.246
0244
0.065

.0.267

0.278
0.654
0.272
0.376

0.154
0.114
0.253
0319

0.291
0.796
0.239
0.156

0.220
0.205
0.258
0.279

0 147
0.633
0.253
0.291

0.289
0.266
0.355
0.254

0.177
0.254
0.185
0.313

0.134
0294
0.218
0.102

0.230

0.125

0.256
0.086

0.712"

0.307
0.303

0172

0.183
0.094
0236
0.182

0.269
0.157
0.122
0.256

0.281
0.139
0.165
0.076

0.150

T 0222

0.229
0.205

0.060
0.092
0.150
0.152

10.36
12.45
9.89
9.48

9.80 -
4.21
9.12
6.84

12.81
21.99
9.71
9.07

7.85
191
9.27
9.76

8.59
726
9.89
10.69

12.75
3.23
9.32
7.71

10.04
10.48

- 8.40

8.89

12.28
599
10.14
351

12.62
788
9.84

13.42

9.27
19.19
10.11

1536

12.14
6.86
7.81

10.56

10.73
1083
8.24
4.12

6.79
7.99
10-80
8.07

787
12.17
755
12.67

835
931
8,59
1035

8.15
7.82
7.49
5.10



207 | 4440547 | 14045767 750 | M | 1074 1.75 0315 5.56
22 | 4eazder) 13947540 310 Mo 1256 2,17 0.250 8.69

4444187 | 14042/ 07 - 4 f 5.22 1.24 0.142 8.73
221 | 444¥59 | 14049247 | 215 Ms | 551 123 0.136 9.05
222 | 4443367 | 14056754, | 150 Ms 9.54 0.67 0.160 4.16

445 07 | 14028/ 07 180 213 8 0.125 655
245 | 4dszse | Ligaasor 360 4 1021 205 0.265 7.61
248 | 4453247 | 1405% 67| 140 ] 436 0.98 0.173 5.69
250 | 45" (/07| 14044187 | 340 M 7.31 246 0.292 8.41
251 | 450 07| 14036547 | 35 M 8.36 191 0.282 6.76
264 | 45 9200 | 140° 1307 512 Ms 9.05 142 0.205 6.90
268 | 45 547 | 14029127 1 320 Ms 731 134 0.161 8.29
269 | 45" 342/ | 14036/ 677, 365 M 9.52 189 0213 8.89
285 | 451312/ | 140° 9187 600 M 10.48 1.93 0344 5.76
288 | 45713307 | 14027307 420 M 8.76 162 0.125 12.98
200 | 4513427 | 140397187« 424 M 8.94 162 0.167 9.68
298 | 4519307 | 14037/ 6/ | 463 M 1132 232 0.238 9.74
300 | 4520/ 07 | 140217307 | 430 M 9.26 181 0.253 7.12
306 | 4524187 | 140°18/427 | 450 M 11.95 217 0.179 123
310 | 4523547 | 14043547 | 59 M 1089 | 228 0.183 12.46
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Fig. 4 Distribution of Ignition Loss of Botton Sample
from she north-western Sea to Hokkaido Island.
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Table 2. Correlation table for the relation between ignition BikV, BrciREg Lk
loss of bottom sample and the depth of the site %o TOB, EERELOM

of deposition.
op AL HRMO LR

o ere |
_ 1 Loss of Jenition %0 Total LIS L MRt 2
45| 55| 65| 75| 85| 9.5|10.5{11.5[12.5 135] 145 LLCERECTF b A L9 5
E sl -] l o o oK, zof
L 150| 2 | 2 —l2i1 ]2~ —: I \--5 111 BYyoMEIERLy.
= i 2500 2 3 |- 2|4 —|~—|~ — — — 1 #@EOFELIIC. BIic
Grooj i Hlal e a2l 2 R R R
S0 == - bl2pe —1~1-—, 5 BOTH Bo
g 550 — | | — —| 113212 1 =110
Zleso| — | 1 11| —=1—11]1]2 L= 7 AEHOWECHRT, BE
Sl 70— — - 1115|221 — 13 [EHOHERUKIELIEHR
S d ol e el Sl D D B 1‘—§ L Twa0R., —HE
1(9):3 IR ] RoBeR2E. il
- — - - - - - i e I - - » )
50| — | — | —| 1|~ |—|=|1]- = — 2 KBRS EER T 5
‘ ’ z 2IUE O
Total | 5‘ 7] 2|1 11] ol |19] 10| 5) 1] o6 &_&%Knkl {ﬁft
L OKEREM R T, TR

Yioss (Correlation coefficient in sample) = 0.463

xR 3E0 b B0 RER

Table 8. Correlation table for the relation fetween organic BEETHD5, 2T
carbon content of bottom sample and the depth HeRigHloRAHessC
of the site of deposition. LA T HAnigeo

B LERETE AL U

Organic carboa content (%)

3
0.5 0.7‘ 0.9} 1.1] 1.3| 1.5! 1.7[ 1.91 2.1, 23| 25| 27] 29] 3.1 g L5 T00~800 RicTrgiz
- ‘ ‘ B+ 5iiaRER 2T 3
[ |

50 — | — | — | — 1 _ ] — ] - - — _'I—_} 1 @&,‘Ehfb%o
1250 —( 421 [— 1 —]|2|-1—|—|-—=|1 —"1 ;
- 250! 1 1|—1-~1s5 1 . 1 1| — 1] — | — 1 “ i1 Lol JJJZ(D%L%HQ‘E
§ 350 —|—jrjtjrl1]4]6 34—~ ~ 2 EEELOTIELLR
gi 450[ === 2= =l 2 21— =113 pBURELEBRERCX
;g\ 550. — - - 1 1 "— 2 1 2 | 31— ‘ 10 Otﬁiénz’ i)@‘c@f)

_3‘5,50'w Ll— =t = | = |—=| =11 [1]2/— 7 .

1 D P P P (D S I P (A Ty AL CIEEEH ERE
gi 850‘ RN S R R N ST A 1 = =1 — .___‘ 2 ?5{1&'@%\ ég%%iﬁo
1950 — | =~ =~ == 1 [ 1 ===}~ 3 T i ERARA
'1050{- S ——\~ T Y T T T T Bt e s T LasHisea
50 — === 1] U=l = = === 2 . e, MHBRsEn)
Total 2]6‘3]4 11|4j5|1%]15{13'9[4 6}1 %  LwnwOSERMERTESLAE

1o {(Correlation ccefficient in sample’ = 0.344 WO T BT LBKRIEELR
FEEHBEIMERD 5 LRED b TF . 2EHEBEOSHORENZ. KEDFOEE TN, # 2 (FER
EREC X5Eh, 2R > 75 7 + v PEEEROSHREC L ), HER2ARE 50T
WHbOEREDILE, BLEHTR&R. BEEHO CIN o5 fiTd 55, FRBHOBAENR. #
BEREsES THETRILCEATW S i) 5F¢ 160~1,200 ko KFEEMCR T, FOIREEH
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Table 4. Correlation table for the relation between fofal
nitrogen content of bottom sample and the depth
of the site of deposition.

Total nitrogen content (%) .
| Total
0075 0.125| 0175 0.225 o.275| 0.3251 0.375

50 1 UV (U N U N - 1
150 2 2 4 1 1 — | - 11
= 250 2 5 4 | - =] = 11
& 350 1 2 3 4 8 3 - 21
H 450 1 1 2 3 5 | — | — 12
g 550 — | 2 1 3 2 2 - 10
=z 650 — 1 1 1 3 1 — 7
3 750 1 1 1 4 3 1 1 12
§ 850 — | - | = 1 — | - | = 1
950 — — 1 1 — | = 2
1050 EU I 1 - -] = 1
1150 — 1 1 B — 2
Total 8 | 15 17‘19}% [7 2 | o1x

yx (Correlation coefficient) = 0.195

3% Rejected values by Thompson’s method (a=0.05

St. 1 (440 m depth) ---- 0.809% N
St. 24 (760 4 } ----0.492 7
St. 44 (830 4 ) ---- 0.654 #
St. 70 (370 " ) ----0.79 7
St. 95 (950 4 Y ----0633 7

Table 5. Correlation table for the relation between ﬁhe

Carbon : Nitrogen ratio, C;N, of bottom sample

and the depth of the site of deposition.

Q/N
_ y Tetal
2 | 4 {6 ‘s] m} m[ 14 | 16
50| — | — | = | — | = | =1 1 !
150 | — 1 4 3 2 1 - | = 11
o | 20 | — | - — | 3 5 1 - 1 10
§ 350 | 1 1 2 9 7 1| — | — | 2
8| 40 | 1 — | — ] 4 6 2 — | = 13
§ 550 —_ — 2 2 3 2 1 — 10
& 650 — 1 — 1 4 1 — — 7
8 750 1 2 2 5 2 1] — 13
]
B 850 — 1 — 1 — - — | — 2
950 | - | 1 1 — 1 S I 3
1050 — — —_ 1 — — 1
1150 — — — 1 — 1 — — 2
Total 2| 6| 11|26 3¢ | 11| 2| 2 \ 94%
1 C/x (Correlation coefficient) = —0.011

>< Rejected values by Thompson’s method (a=0.05)

St. 52 255 m depth) ---~ 21.99

St. 135 (320 ”

Y --<- 1919
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Table 6. Correlation coefficients between contents of marine humus in deposits and
their water depths, and statical approvals to these correlations.

.
Term Number Correlation 1|t (a=001) Correlation
Imdex on of coefficient [tl=y m—D* . coefficient in
Marine Humus Individuals | in sample (7) (t, 2=0.05)] popu'ation (o)
Igunition Loss 96 0.463 4513 2.628 p %0
(1.985)
Organic carbon content 9% 0344 3.353 2.628 o 0
(1.985)
Total nitregen content 91 0.195 1.848 2632 p =0
(1.987)
C/N 94 0.011 0.106 2629 o =0
(1.986) ;
Table 7. Means observed on marine humus in bottom sample. HTRCEHT 7o
AL S OFER B M O#TE
I Term Number Mezn | Sftandard Confidence
~ ot oot limit of OEEERBLTRS, #
{\lllg:iieonHumv 5 Individuu1s| sample | dev’ation popt::ailgxasr;lean OfRE£® g KR
N T BRBIOowWTHBRER -
Ignition loss 96 9,68 2.383 920 ~ 10.16 LT 054% % Bl w3 L+
Organic carbon content 96 1.87 0.635 1.74 ~ 2.00 % Fe HAA IRV O YEHEE X
Total nitrogen content 96 0.21 0.086 0.186 ~ 0.234 b $87 £ Globigerina
C/N 9%6 9.44 2.634 890 ~ 9.98 Ooze, Red Clay %%

C Xy KFFEOFEE
CRATRFRBESERCEE Iy 52N L2 ERMLTV3, 2 boHC~5 &, R OEERH
OBRFEE FREFR L LT LU~200% 0Bz R L, FL{E0RDEVWC RS, T
EERE. oL oA iR BOEROHREM D 05~20% T, HiEL 3. »
\ DHBOFBIOERH I A FBEOERLBMBEOHATE L L HERL T3, iy Trask ™
X, WEEH CEBAFZREXLT2) & LT, JbRPFE I~15% ., BART04~1.0% &7k
W 03~15% TH 558 RFEROTHHEKRER X ) ke L CTREEHE 289 Thix, 321% &
KBo Liadic, CN 20 TRAR, AERCRTE 9~10 (AF#E0 %% SEHER) ©bd
H1y ZOffik Trask® IociBofik 8~12, FHI0E 2 é L —FK LT 20 b H 8k
0D B,
0) BEEMOMMCEE TR o -

WEHTZ S K KEOMMREICHER L R CBEBMOS M e KB T 2BEAERO—-2THS
A3 WERPC X 25 02ZR W T 220 BERBEOCRKG I D, ARz BlXko 6ifERic
S CTHRER R IBEEMEO MG e B L cie G5 8D

U HIE - BERCEWKEY 100~250 XoEHET. 2oERE: L LK,

2 WU BRI L RAHE o & BLICHE 3 5 KIS 300~500 oMl c. % O
B & LCHRE L OIS, ,

3) HAR- BHEREHL. BUIRE X DI 5 A, BCREEEE L L oTE 2R 5K

TEH) 400~800 RoFEAN T Z oOEHIZF L LTRE,
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Table & The relation between the distribution of Marine Humus content in

bottom deposit and the topography of sea bottom. (cf. Fig.5)

\\\ Subarea devided
on topography 1 I Ill v v I
Term
No. of individuals 16 18 16 8 27 4
Interval of water depth 90~254 | 300~468 | 416~800 | 430~828 | 300~1200 | 590~ 750
(metres)
Mean depth water 175+ 28 | 356+ 40 | 601+ 82 ’ 7224117 | 5924101 | 6514110
(metres) |
Tloss 6.67 9.55 11.60 11.20 10.22 7.22
Ignition Ioss Stoss 1.92 1.47 1.06 1.61 222 .11
% Mioss 5.74~7.78 | 8.93~10.17 | 11.04~12.16| 9.89~12.51 | 9.35~11.09 | 5.47~8.97
7o 1.23 197 2.56 241 181 1.05
Organie | 0 e - B
corbon Se 0.49 0.42 0.45 0.30 0.44 0.24
content |- - . R R A T | e e e
2% me 097~149 | 1.76~2.18 | 2.32~280 | 2.16~266 | 164~1.98 | 0.67~143
I~ 0.142 0233 0.271 039 0.207 0.135
Total nitrogen | ¢ 0.052 0057 0.039 0.232 0072 0.045
content | . RN I I . o
% my 0.115~0.171 |0.210 ~0.256 | 0.250 ~0.262 | 0.207 ~ 0.585 | 0.179 ~0.235 | 0.050 ~ 0.204
ZoN 9.27 8.77 9.94 7.85 9.28 774
/N Sorw 3.33 1.96 188 156 266 3.59
mg; | 751~11.03 | 780~974 | 894~1094 | 658~9.12 | 8.25~1033 | 3.11~1237
/N

¥ z : Mean in sample

S : Standard deviation

m : Population mean (Confidence limit (a=0.05) of))

b o ROl EMOEESIHEOMBICHBEE L2 L 2 WIRIRL 23D TH 5,
ECHERMR T X 2 BHSHoRELr P2 720 FEKESFR—T (600R), HERHEE
ERCTBER R L oSOt RERE LR X5,
OB R O BB EERA L HE T2 &, B LIEERH L TIEZ L+ 9.35~11.09%,
B 1L04~1216% T\ FEEE R bR WSy SOLPTHCEORE 2170 T b (Edrs 10.22
Rt 1160, 434 222° KF1.062), RECHERORET S LBPH TS Ok, T HHRHKRE
BICoWnwTE, Fax 164~108% Fir 2.32~280%, Wi amERicoWT B 0.179~0235% Kot
0.250~0.2922% ©. ARRERCRERCOVWTRHEIR, BHREFT 52 TIA L BeWilaEE:s
BB biLD, TR B IDOTYH, BATHAEMFE L, FRe EERH L TR, ZCEEDH
BoEEC I V. BEREMOZEERROTHK 2 ¢ L HIC LN EI TS ¢ & ptHRx,
Lk FUBRE . ABAEEYc28EEROSMc onWTHERBOREr H51 L, Wk
"B B T L HZzRs. ZoEEERO CN 41k, #REORTEOSERAISEEEL VA0
TROT. FEERCRUBCEERLRO 2 LlKAa Ok, 2l HELo CNAELD
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cn topography T35 &, ERYE
1 36 9.2 98 63 O EARRORIL
I 18 5.2 7.2 24 BREEL C\ HE
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CEWTEIEKIC X )RRk & LB R RE R o BERIE o BEHRT 3, 75 & —BcfTbiv, KE
OERBULLET L TWw A 2b IWEBHOER L 88 (. MtErlsxfizRil Ttcw2do
EEZ B B\ 3 Ve fOHBE & (HERER L Kk LTHEERS S 5,
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