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Vertical Distributions of Dissolved Oxygen within
One Meter Layer above the Sea Bed

Masahiro KaJTHARA*

Abstract

Water overlying the sediment is generally considered to be poor in oxygen
due to the biochemical oxygen demand and respiration. Consequently, this
will influence the vertical profile of oxygen near the sea bed.

In this paper, measurements of vertical distribution of oxygen within 1-m
layer above the sea bed are presented. Waters were collected by using Kajihara’s
water sampler and also the research submarine “KUROSHIO-II”. Results of
the measurement may be classified into 3 types, according to their vertical profiles.
The first type is that the oxygen value increases logarithmically with the distance
from the sea bed. This is explained theoretically, provided that there is the
oxygen consumption at the sea bed and that the eddy diffusivity is similar to
the eddy viscosity near the ground surface as proposed by Rossby. The second
type is that the oxygen value is uniform throughout the layer. This is considered
as that the reasonable oxygen consumption did not exist at the sea bed, when
compared with the results of the measurement at the same places but at some
other days. The last type of the distribution is that the anomalous layer in the
vertical profile of oxygen is recognized in the layer of 20 cm—60 cm above the sea
bed. This may be caused by the vertical transport of the organic deposit from
the sea bed. A detailed discussion of this type will appear in a separate paper.
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Fig. 1. Schematic representation of sampling apparatus.
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Fig. 2. Outline of the research submarine “KUROSHIO-II".
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Fig. 3. Location map.
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Fig. 4. Sampling stations at Shirafu and Fukushima sea areas.

(Broken line shows reefs wihch submerge under or rise above the sea surface according
to tide and waves)
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Table 1. Vertical distributions of O, near the sea bed in shallow water

Station No. 1 2 3 4 5 6
Location Shirafu Fukushima
Date Jan. 23, 1968 Jan. 25, 1968
\
- _Depth (m)
Height (om) ¥ (\ 40 9.5 3.0 5.0 9.0 16.5
5 3.05
10 438 .05 691  6.93
15 4.00  3.04
20 4.78 6.98 6.8
40 8.08 6.88  6.85  6.87  6.76
50 2.95
60 6.42 6.68  T.02  6.90 6.8
10 3.70
80 5.74  6.85  6.85 6.8
(Surface) 6.69  6.81  6.86  6.48
Station No. 7 8 9 10 11 12
Location Shirafu Fukushima
Date Feb. 24, 1968 Feb. 25, 1968
:;@;z;ryﬂﬂﬁfl 30 50 100 30 55 83
10 813 809 7.9 .64 T.91 7.9
20 810 T84  T.97 7.58
40 802 805 7.9 756  8.00  8.04
60 8.06 8.6 .64 199 T.97
80 8.4 805 7.9 7.8 T8  T.H4
(Surface) 834 7.9 .98 .71

HEE LOBRREOERVSEKBEINIFER Nol,3 OXKEERLIZLDTHB5, #-TL
OSFCBEL TIRELIEBROREE U TR F-TAHA B BT R 5,

WEAEHEOBRTFEREDBENERCHESMORELERL, Lo5wey, (L3R
ROVBECOAFET DL ER L, BHEBEREOLESFBRNIERREBO L & CHIkO X
5R3N 5,

w (45)=0 0

T > T A RBYILERE, c REFRERORE, z RHAEMCHER LFICEL T 3,

WHER 2=0 TREFHRREZEMDOWERICE - TEHE G eRth3 D L, FRCHES
»HKE, RORBEERBOLRITCOERSZ 2L L, L0 2=z TREFRREVHILOUIZ
KAEHORE CLitRIN3bDET 3, THIITH UL GG Th 3, LOEREZHD & TH
FBRREMIL, b UBEEBREN—ELBELON3 L0, 2=0, 2=z DREZERIEL A
THGNICEED SBML 202 s 80l ikt 3, L L Nol, 3 OEFRRESHIZEZPO
i£62%1xdH 3 Fig.5 R L Toin< HED & OEREOREIC AL THML TW3 T ¥ 3,
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Fig. 5. Logarithmic distributions of O,.
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%32 A0 No7~12 OHFI2IVTHESFBERINS, H5, WED disturbance 2FHRT 5
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NTRERRERBY T 3EHAZRL TS, TSTRREL TV X5 2T, hEEMET 24
BWREHHEED disturbance 12X > TABROR 22 EHRA LBEINI L UTH, FREE ke
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WREOHERIZ L - THELL TREEEVMBILTWILELL RS, L UEERE 20cm~60cm
DOETIE, %ic D-2, D-4, D5 OAHVEHETH Y, BERE BB S8 HEZRL TV,
ZEUTHEXES D-1, D-2 3K, D-3 PHEHE lom MOKILEIHE L BROEHL 17EE, D4

Table 2. Data of water sampling in Fig. 6.

Station No. D-1 D-2 D-3 D4 D-5
Location Hakodate Hakodate Usujiri Muroran Muroran
Date July29, 1968 | Aug. 1, 1968 [ Aug. 25, 1969} Sept. 3, 1969 | Sept. 3, 1969
Depth (m) 25 20 50 42 30

100 F
~ oot D-3 D-4 D-5
E D-2
~ 8ot
13
2 7o}
[=
O

60}
(0]
£
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£ 40}
% 30} DI
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% 20f K:>
kel

1o}

J o 1 A 1 1. N Il 1 L . I 1 i 1 L 1 1.1 0
° 5051 6061 6263 4849 5051 52
51 52 53 5455 56 48 49 5051 5253

dissolved oxygen (mi/1}
Fig. 6. Vertical profiles showing anomalous distribution of O,.
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