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Bottom Water Environments of the Brackish Lake

Saroma in Autumn*
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Hideo Mivake** and Yoshinori Mivamoro****

Abstract

Current meters and thermo-salino meters were moored at the brackish Lake Saroma
where Okhotsk Sea water flows freely into and out of the lake through two channels, from
September 24th to 30th, 1986. On the 29th and the 30th of September, time-series measure-
ments of light transmittance, particle-size distributions, and dissolved and particulate
organic matter, were carried out from 8: 30 to 16: 30.

Results of temperature salinity measurements showed no differences in spatial and
temporal variations. The depth-time distributions of dissolved and particulate matter
changed in accordance with the scalar speed of water. Assuming a diurnal and a semi-
diurnal component to the time-dependent data, harmonic analyses were examined. Since all
data except current measurements were taken for eight hours, we could compare only
phase-lags of the semi-diurnal component as a significant one. The phase-lags calculated
from chemical substances were in good agreement with those from the scalar speed of water.
This might be caused by uniform distribution of the lake sediment over a run of water.
Agreements of the phase-lags in dissolved matter with those in particulate matter suggested
that the dissolved matter was caused by the pore-water in suspended particles and by water
adsorbed by the suspended particles, in addition to its diffusive process int the lake.
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Fig. 1. Map of sampling station and bathymetry in Lake Saroma.

— 35 —



d X Kk E £ # 39(1), 1988

oM OE B R

ZORERHOHMAKE, RORCEABRICELI T\ 5, KRBEFFHEZHRBLTC9 A
24 H 10°00~9 H 30 A 140 O iR HIE  hfctE 5, HAFIKOBEYFF CEHRT L -
TRRBTRREN T, LL, ZOEBOEREDTH, £KBEOV-TOESDKEES
DR BAMBEDMNL 32.58~33818 TH o fe, WAKBRBEREB ABEAERTELEY, £
hTHeBLKEDOKBEBHOKR/ « RAEDMIL 16.84~18.30C TH -1z, Z DRRICSERIE
AT - RO BIKE, HENCEE L BT EY L T,

FEAEBZBOARTHDID, BELEL3m, 12m, 15m OHEHEIMESETELhot, LhL,
O=ZBDT -2 OWTHMGT 2T - FER, ARESHORS (K, 0,,P)) A0 EAEHD
B (M, S,) it L CIRIEZXE#M L, B oZFRASOMENEEMCIGIZFE L o le, 2 2Tl
L OBHFRER CBRBEYEORRINAE L OUBELZ B BT 510D, 2 h boRIEREH IS,
REWCEELSmM OFEDOAT 1 v 2 £1 ¥ 7 5 s RUBFHHRS, EERSYR 2 R LT,
Ko EX9A29H8, TIL9R0BORABRKERTH B, s, 97 30 AL 1430 CHE % BN
Licked DB RAITH 5,

BEFCI - THE IR AP OEBL T 7 6 HREHER (Beam attenuation coefficient :
a=1n1/T) *FHEL, ZTORNELLYN 3 CRRLE, HENCE, XREHRRIEKES
DOHBHRE, BENTORELAE, NTFLBFRYEC I 5BRINFROMEPERLTV5, -
T, XRHEEFER o LBREDELSDBRKPOBH Y OEGERLTWBET LD, a DEET
A ESCREELLERSEGT 50, b9 H 29 BicidJL% 12730~13"30, 30 B icit L+
12700~14"30 I EBHWEEMCRA Sh—Kicit» T3, 2 Mo nRIESH SILEHE AL
BLTWAZERERTDE, B~ ERETAREEHE D OBBATHR IR T i
EEZDLND, CORMKEDVWTRIAETCOBEIBRCLFIRIATVBY, EBCRLALE

{em/a)
»

Sept. 28
by S N A Y O B
] revirappapan bl Ay ey i
R S R A A K R A I I N
-20- : :llllllllu‘I|'l“l'3"l‘l“|‘!‘llll II1
Nisicmﬂ)
o | ! ljiwf? - \,.,l\_,..‘_l, [ Beam Atterns, Coeff, Imi'}
" me Sept.28 .ﬂ n?nl |?n‘ 'l“l qn‘ |;nl '1"1 |?n‘ ""l '.7"
S (R A ERS B Rt E R I !
P (I TP RN SN RPN RS BN ISR IR P
o v ] 0 T 7 ] W W " 7 -
E
z (-
K 12
3 |
Lo = 5 ‘L
Sept. 30 {
o S I S N SO |
of - AR . sem"" | )
2 S I Y N T s
» L TAEFEEUS RS & ~ l.‘ M
N‘Eﬂl“/l) § 10| h—/'\) .
= - RN
CE ] ._,-LZN'SICW i ] | E» ¥uL //“ » ‘(f .
e TR s, S 7 \ -
i t s\
-1 1 20 N
& | l * ||: k i bt ] hl !
Fig. 2. Stick diagrams, and eastward and Fig.3. The depth-time distributions of
northward flowing components 8 m beam attenuation coefficient.

above the bottom.
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Fig. 4. Same as in Fig. 3 but for particle Fig. 5. Same as in Fig.3 but for volume
volume. mean diameter.
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Fig. 8. Same as in Fig. 3 but for NH,-N. Fig.9. Same as in Fig. 3 but for Sio,-Si.
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Fig. 10. Same as in Fig. 3 but for PO,-P.
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Table1. Results of harmonic analyses using equation (1) for the
September 29th period.

Height Ao A, A, M M2
(m) (cm/s) (em/s) (em/s) (deg) (deg)
Current speed
1 17.7 14.3 7.2 19.2 91.9
5 15.8 11.4 4.6 16.7 91.1
8 12.7 6.4 24 15.4 914
mean 17.1 915
SD (n=3) L9 04
Beam attenuation coefficient (1/m)
1 2.37 1.16 0.78 28.9 88.9
3 1.77 0.92 0.48 23.2 89.2
5 1.50 0.50 0.19 18.3 88.3
8 1.33 0.27 0.08 14.6 88.4
12 1.31 0.03 0.02 174 90.7
15 1.32 0.02 0.01 177.8 96.2
mean 46.7 90.3
SD (n=6) 64.4 3.0
Total volume of particles (ppm)
1 1.34 0.63 0.34 25.2 89.4
3 1.20 0.43 0.11 240 78.4
5 0.89 0.16 0.19. 435 93.6
8 0.71 0.40 0.31 31.8 91.7
12 0.79 0.48 0.21 22.8 89.5
15 0.60 1.02 0.54 244 90.1
mean 28.6 88.8
SD (n=86) 8.0 5.3
Mean diameter (g m)
1 13.2 4.0 1.6 22.7 87.2
3 10.9 1.0 1.8 53.3 95.3
5 12.5 1.3 0.5 31.0 81.2
8 11.8 0.2 0.5 179.5 102.6
12 13.3 1.8 1.8 35.2 92.9
15 12.3 1.4 14 485 911
mean 61.7 91.6
SD (n=6) 58.8 7.0
PON (g/!)
1 40.5 8.8 0.6 3.2 714
3 176 53.6 30.4 25.0 90.3
5 34.1 234 12.9 22.7 91.0
8 33.7 25.7 78 16.7 88.2
12 . 404 30.8 94 13.9 90.7
15 37.6 371 13.0 15.3 90.7
mean 16.1 87.1
SD (n=6) 7.7 7.7
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Table 2. Results of harmonic analyses using equation (1) for the
September 29th period (continued).

Height h 22
(m) Ao A As (deg) (deg)
POC (ug/l) |
1 305 322 113 18.8 88.0
3 104 112 609 25.6 90.2
5 127 643 376 25.6 90.5
8 165 573 253 22.1 89.4
12 290 512 215 185 90.8
15 111 1005 509 225 90.5
mean 22.2 89.9
SD (n=6) 3.1 1.0
C/N
1 8.2 48 2.3 24.4 89.6
3 4.5 11.0 5.8 27.1 89.3
5 5.4 8.4 5.2 28.0 90.3
8 6.2 6.6 39 277 90.1
12 8.1 3.3 1.9 24.1 91.1
15 6.1 9.2 5.6 27.4 90.6
mean 26.5 90.2
SD (n=6) 1.7 0.6
8i0,-8i (ug/?)
1 5.6 172 6.1 18.1 88.3
3 43 18.9 8.5 22.6 89.0
5 6.4 16.6 5.3 16.0 88.9
8 9.1 7.7 3.3 195 89.4
12 4.9 19.9 9.3 194 90.2
15 13.1 3.6 0.5 165.5 62.3
mean ) 43.6 84.7
SD (n=6) 59.8 11.0
PO-P (ug/1)
1 0.46 0.79 0.31 21.7 87.2
3 043 0.88 0.33 20.8 87.2
5 0.72 0.22 0.04 1778 100.1
8 0.61 0.33 0.09 16.0 86.2
12 0.62 0.25 0.08 15.2 87.9
15 0.76 0.07 0.10 92.7 89.4
mean 574 89.7
SD (n=+6) 66.1 5.2
NHN (ug/1)
1 —0.21 4.10 1.96 27.1 88.0
3 —0.42 4.20 1.78 21.6 88.5
5 0.08 3.66 1.65 182 90.8
8 0.10 2.11 1.07 20.6 90.5
12 0.00 1.88 1.01 23.9 90.2
15 0.57 0.69 0.01 6.6 113.4
mean 19.7 93.6
SD (n=6) 71 9.8
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Table 3. Results of harmonic analyses using equation (1) for the
September 30th period.

Height A, A, A, Hh 1
(m) {cm/s) (em/s) (cm/s) (deg) (deg)
Current speed
1 20.6 23.6 55 40.6 90.3
5 38.3 43.0 11.2 452 90.6
8 18.9 13.9 4.0 51.2 91.8
mean 45.7 90.7
SD (n=3) 5.3 08
Beam attenuation coefficient (1/m)
1 3.04 1.48 1.50 51.2 90.8
3 3.04 1.96 1.39 37.7 90.7
5 1.94 0.81 0.40 23.9 91.3
8 1.49 0.10 0.03 10.4 94.2
12 1.59 0.14 0.08 29.9 90.6
15 1.65 0.27 0.13 25.1 90.4
mean 29.7 91.3
SD (n=6) 138 14
Total volume of particles (ppm)
1 0.70 0.59 0.44 46.2 87.3
3 0.96 0.37 0.34 345 91.6
5 0.71 0.12 0.14 81.1 90.1
8 0.95 0.13 0.02 169.4 89.2
12 0.91 0.32 0.09 13.5 89.9
15 1.17 0.34 0.27 35.0 89.9
mean 63.3 89.7
SD (n=#6) 56.5 14
Mean diameter (g m)
1 8.6 0.7 0.2 9.5 93.0
3 8.2 14 0.6 21.2 90.4
5 10.1 0.9 0.7 336 91.1
8 10.1 1.5 1.6 62.7 89.1
12 11.4 0.9 0.6 154.2 91.2
15 12.0 1.3 1.5 60.9 90.1
mean 57.0 90.8
SD (n=6) 52.1 1.3
PON (ng/l)
1 36.5 17.8 10.3 31.3 88.1
3 33.4 23.0 11.9 21.3 90.1
5 30.9 36.4 21.1 26.2 90.3
8 49.9 1.9 14 144.2 87.9
12 485 7.9 2.9 175.1 91.4
15 494 11.0 2.1 174.1 94.1
mean 95.4 90.3
SD (n=6) 76.6 2.3
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Table 4. Results of harmonic analyses using equation (1) for the
September 30th period (continued).

Height “ 2
(m) A A As (deg) (deg)
POC (ug/1)
1 278 136 79 33.2 87.8
3 266 192 107 235 89.9
5 288 204 145 31.3 90.4
8 382 25 38 829 91.3
12 350 122 24 134 87.0
15 391 113 2 179.7 1244
mean 60.7 95.1
SD (n=6) 63.1 144
o
1 7.6 0.1 0.1 69.0 94.9
3 8.0 0.2 0.3 79.8 88.8
5 8.8 1.6 04 144 89.9
8 7.7 0.4 0.5 45.8 93.0
12 72 14 1.0 31.0 88.9
15 8.0 0.4 0.1 4.3 85.7
mean 40.7 90.2
SD (n=6) 29.9 3.3
8i0,-Si (ug/1)
1 22.0 45 2.9 29.0 89.5
3 16.0 2.7 2.6 42.6 88.4
5 18.9 8.5 3.0 14.7 91.8
8 12.6 14 14 113.1 89.5
12 14.3 2.3 2.7 118.6 89.4
15 12.0 1.6 1.2 41.7 88.7
mean 60.0 89.6
SD 445 1.2
PO,-P (ug/l)
1 1.22 0.13 0.10 140.6 89.7
3 0.89 0.26 0.10 19.4 85.5
5 1.10 0.52 0.34 28.8 90.5
8 0.53 0.55 0.44 459 87.8
12 0.65 0.12 0.07 22.9 90.0
15 0.68 0.11 0.04 176.9 96.9
mean 724 90.1
SD (n=86) 68.5 38
NH,-N (ug/l)
1 4.03 0.38 0.40 43.5 90.1
3 2.56 0.39 0.34 75.6 82.5
5 3.23 2.29 0.97 17.6 90.3
8 1.22 0.42 0.21 22.8 89.6
12 1.55 0.11 " 0.15 1778 97.3
15 1.40 0.76 0.97 56.6 90.7
mean 65.7 90.1
8D (n=86) 59.0 47
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