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Distribution of organic carbon, nitrogen and sulfur contents in surface sedi-
ments of brackish coastal lakes Nakaumi and Hamana, Japan

Yukiko Kurakado', Yoshikazu Sampei', Katsumi Takayasu’,
Takao Tokuoka' and Yoshiro Inouchi’

Abstract: To clarify relationships between the oxic-anoxic environments on the bottoms of
the brackish coastal lake and the effect of the tidal current, the distributions of total organic
carbon (TOC) , total nitrogen (TN) and total sulfur (TS) contents have been investigated
in the surface sediments of Lakes Nakaumi and Hamana. Cored sediments in Lake Nakaumi
were obtained at 83 stations. And surface sediment samples in Lake Hamana were obtained at
40 stations. Top Icm of the sediments from the two lakes were analyzed using a CHNS ele-
mental analyzer. TOC contents of Lakes Nakaumi and Hamana ranged within 0.14-4.40% and
0.01-4.94%, respectively. TN contents ranged within 0.05-0.65% in Lake Nakaumi and 0.02-
(.53% in Lake Hamana, and TS contents ranged within 0.09-5.42% and 0.05-3.11%, respec-
tively. C/N ratios showed about 7-8 at most area of the two lakes. C/S ratios showed 1.0-1.5
in Lake Nakaumi and 1.5-2.0 in Lake Hamana, respectively. TOC, TN and TS contents
showed lower values and C/S ratios showed higher values near mouths of the both lakes.
With increace in the distance from the mouth, TOC, TN and TS contents increased and C/S
ratios decreased. In addition, C/S ratios in Lake Nakaumi are generally lower than that in
Lake Hamana. These suggest that the areas near the mouth of lake have more oxic bottom en-
vironments, and the bottom of Lake Nakaumi is more anoxic than that of Lake Hamana. This
is probably related with the tidal effect.

Key words: Lake Nakaumi, Lake Hamana, TOC-TN-TS contents, oxic-anoxic environ-
ments, tidal current
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Fig.1 Bathymetry in Lake Nakaumi (a) and Lake Hamana (b)
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Fig.2 Sampling stations in Lake Nakaumi (a) and Lake Hamana (b)
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Table.1 Total organic carbon (TOC) con-
tent, total nitrogen (TN) content, total sulfur

(TS) content, TOC/TN (C/N) ratio, TOC/TS

#
B
e

@BERC - EEEX - HFHER

K2 EAMOEWHERY BT LEH
tik#F (TOC) iefE, &%EF (TN) R,
447 (TS) i, TOC/TN (C/N)
e, TOC/TS (C/S) tt

Table.2 Total organic carbon (TOC) con-
tent, total nitrogen (TN) content, total sulfur
(TS) content, TOC/TN (C/N) ratio, TOC/TS
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(C/S) ratio in the surface sediments for Lake (C/S) ratio in the surface sediments for Lake

Nakaumi Hamana
No. TOC(%) TN(%) TS(%) C/Nratio C/Sratio Water depth(m) No. TOC(%) TN(%) TS(%) CMNratio C/Sratio Water depth(m)
NU9%-1 263 0336 263 7.83 1.00 72 96HMO] 035 0025 008 14.00 438 44
NU%6-2 202 0251  0.67 8.04 3.00 12.9 96HMO4 074  0.082 0.5 9.02 4.93 1.4
NU96-3 254 0308  3.02 825 0.84 6.8 96HMO4' 129  0.091 016 14.18 8.06 1.8
NU96-4 292 0333 213 8.77 1.37 76 96HMOS 010 0023 007 442 1.46 29
NU96-5 125 0172 134 127 0.93 105 96HMO6 090  0.100  0.44 9.00 2.03 3
NU96-6 235 0305 140 7.70 1.68 78 96HMO7 152 0156 0.71 9.74 2.14 ]
NU96-7 2.86 0.351 22 8.14 1.29 7.6 96HMO8  3.52 0.386 0.93 9.13 3.78 1.5 Lake Nakawumi
NU96-8 2.48 0.309 231 8.03 1.07 7.8 O6HMO9  3.52 0.443 1.12 1.95 3.14 2.7
NU9%6-9 191 0.241 297 793 0.64 9.0 96HM10  3.60 0.406 1.60 887 2.25 3.1
NU96-10 392 0.539 2.51 7.27 1.56 5.1 96HMI1  0.17 0.031 0.14 5.53 1.23 2.4
NU96-11  3.45 0447 251 112 1.37 3.7 96HMIZ 027  0.036 0.6 7151 1.70 3.1
NU96-12  2.50 0.378 1.99 6.61 1.26 69 O6HM13 027 0.038 0.19 7.12 1.42 2.9 |
NU96-13 267 0351 177 7.61 1.51 7.1 96HMI14 338 0450 128 751 264 28 ‘
NU96-14 265 0344 151 7.70 1.75 7.4 96HM15 040  0.065  0.20 618 2.00 3.1
NU96-15 344 0431 236 7.98 1.46 76 96HM16 043 0052  0.17 827 2.49 4.2
NU96-16  3.25 0.389 3.38 835 0.96 79 96HMI17  0.22 0.043 0.12 518 1.87 2.8
NU96-17 2,98 0343 474 8.69 0.63 1.9 96HMI8 024 0043 Q.11 5.63 2.18 2.9
NU96-18  2.87 0.355 3.41 8.08 0.84 12.5 O6HM19  2.60 0.341 1.12 7.63 232 17
NU96-19 3.73 0496  3.37 7.52 11 3.7 96HM20 291 0382 141 762 206 98
NU96-20 392 0.538 3.16 7129 1.24 4.6 96HM21 2.58 0.328 1.18 7.88 2.1% 10.1
NU96-21  3.13 0.288 2.27 10.87 1.38 58 O6HM?22  2.33 0.292 1.15 798 2.03 11.1
NU96-22 376 0466  2.87 8.07 131 6.8 96HM23 259 0303 145 8.56 179 11.1 |
NU96-23 3.47 0.446 2.84 1.78 122 6.9 96HM24  3.59 0.447 1.64 8.03 2.19 8.9 bl
NU96-24 398 0436 078 9.13 5.10 12 96HM24B  0.12  0.030  0.05 4.18 2.33 89 [
NU96-25 3.70 0427  2.95 8.67 125 7.3 96HM25 357 0461 174 176 2,05 106 :
NU96-26 3.74 0.424 3.22 8.82 1.16 11 96HM?26  3.08 0.382 1.86 8.07 1.66 11.6 |
NU96-27 333 0387 3.6l 8.60 0.92 7.7 96HM27 285 0361  1.69 791 1.69 122 (i
NU96-28 284 0330 3.84 8.61 0.74 78 96HM28 2384 0352 178 807 1.60 106 |
NU96-29  2.88 0.345 3.05 8.35 0.94 8.0 96HM29  2.25 0.271 2.33 830 0.97 9.6 |
NU96-30  0.80 0142 036 5.63 2.22 2.1 96HM30 236 0265 1.6 891 1.47 75
NU9%-31 183 0226 162 8.09 113 28 96HM31 259 0271 123 9.56 2.11 2.6
NU96-32  3.34 0.445 3.29 7.51 1.02 42 96HM32 3.58 0.452 211 7.93 1.70 11.6
NU%6-33  2.80 0.344 3.39 8.14 0.83 5.2 96HM33  3.15 0.399 2.16 7.90 1.46 9.1
NU96-34 362 0460 330 7.87 1.10 6.5 96HM34 421 0346 144 12.18 293 1.6
NU96-35 279 0334 3.09 835 0.90 6.5 S6HM35 424 0532 2.19 197 1.94 6.2 I
NU96-36 3.78 0.455 339 8.30 111 6.9 O6HM36  4.49 0.512 213§ 878 1.90 7.1 I
NU96-37 330 0380 439 868 075 7.1 96HM37 3.43 0380 3.1 9.02 110 6.4 |
NU96-38  3.25 0.323 2.19 10.06 1.48 62 O6HM38  3.07 0.376 2.66 8.16 115 5.6
NU96-39 298 0.331 338 8.99 0.88 6.7 96HM39  3.05 0.357 2.19 8.56 1.39 4.2 |
NU96-40 307 0361  3.44 850 0.89 72 O6HM40 494 0406 115 1217 4.28 7 ?
NU96-41 319 0388 439 822 0.73 129 ° [
NU96-44 0.14 0.050 0.09 279 1.56 2.3 |
NU96-45 327 0425 325 7.69 1.01 55
NU96-46 3.65 0.459 3.66 7.95 1.00 6.0 1
NU96-47 3.44 0421 414 817 0.83 6.4 |
NU96-48 273 0316 3.63 864 0.75 6.0
NU96-49 1.74 0.240 2:11 7.24 0.82 4.4 — . b S ke o3 !
NU96-50 327 0370 344 883 0.95 6.4 /RL72. TN BT , 0.02~053%DHEHIZH D,
NU96-51 311 0378 5.42 8.23 0.57 9.9 X o N i .
= - o, L 3y =1
NU96-52 408 0543 418 751 0.58 5.4 TOC &[RRI EMALER, EAYH, JE5H, A
NU96-53 341 0435  4.40 784 0.78 5.5 S i e -
3 % % # : 2 4
NUST-54 440 065 267 668 165 47 WT03~05%DE EZXRL (Flg.4-b) , WS
NU97-55 3.08 0435  2.64 7.08 116 5.9 ek =y i i,
o ® 0w on  &n 1e 6 LGB T 0.19% L0 F OMIEANLAT > Tz, TS i
NUS7-101 120 0,187 . ; , . o ” . g 0 .
Npol 32 00 4™ 8Os u FEid, 0.05~3.11%D&MIZa Y, EMILEH, %1 |
- . o - .. . B 5 = ig . S !
e G M Im x4 i BT 1.1~3.1%DE MEZ R L (Figd-c), il i
NU96-106 4.06  0.545  3.05 7.45 133 5.7 M2 R 7S b Lol L TRY 2 - f
NU6-107 349 0437 2.9 7.98 118 5.4 _*:‘J[S( O.Z%U\—FQEIF (G ﬂLb 1L§” <R L7, !
NU96-108 3.15 0333 183 9.46 172 8.0 y A T 7 L =1 e I
NU9T-109 027 0016 (072 233 037 63 CN JtiE, (FEFEHMT 7~8 BOEE/RL TV |
NU96-110 374 0500  4.00 7.48 0.93 4.1 - ) 4 o B (S |
NU96-111 376 0515 328 7.30 114 55 (Fig.4-d) CoFAc, KRN, RS, 5 il H |
NU96-112 351 0425  3.69 8.26 0.95 7.1 3 e 25 = 2 . il
NU97-113 177 0251  2.50 7.05 0.7 71 MR T 9.0~12.1 ODFEWEEFRLTWE, 7, 1 I
NUS6-114 157 0221 058 7.10 2.71 26 SHR AL b 3 S » \ — . [l
NU96-115 340 0437 364 178 0.93 39 TR 6 LT Wiz /R L7z, . . e " e 3 |
v - }a S 3 5 . NN 2% S . NN A R . : - |
il iy A 4 C/S iE, 1.5~2.0 DIEDREASIL < (Figd-e), 3. .EPi'ﬂ}LbHZ)iﬁﬁkmﬂf (TOC : L})fﬂxﬁ%, ZEX (TN Ib) iRBE, &4 47 (TS :c) B, TOC/TN
NUS6-118 305 0381 326 801 0.94 74 i s SR 2 = (C/N @ d) M, TOC/TS (C/S :e) MHOHERIZRE 77 ‘
NU%-120 203 0276 198 734 102 32 JEEW, S BT 09~1.4 DIV {EEZ R L Fie.3 Distributi Pl s carbon (TOC * 8) I ni ( . .
AR 14 Gin 18 %E 16 2 i £ ig. istributions of total organic carbon . a) content, total nitrogen (TN :b) content, total sulfur (TS :
Mmeiz 33 03 a7 am 08 59 72, F£7:, FMEEIZBWT LI~1.6 DLW EL R ¢) content, TOC/TN (C/N :d) ratio, TOC/TS (C/S :e) ratio in surface sediments for Lake Nakaumi .
NU9-124 303 0342  3.64 886 0.83 6.4 | PR il B:Pﬂﬁﬂl:ﬁb‘fti, 2.0=~3.7 @%b\‘fﬁ% [
NU96-125 017 0035 031 486 0.54 10.0 . .
NU96-126 297 0367  4.48 8.09 0.66 47 e, |
NU96-127 392 0493  4.07 7.94 096 5.4 l
NU96-128  3.04 0343 524 8.86 0.58 47
NU9%6-129  0.75 0.110 2.16 6.80 0.35 53
NU96-131 373 0458  5.00 814 0.75 44
i |
il
i
‘ 1
il

I
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Fig.4 Distributions of total organic carbon (TOC : a) content, total nitrogen (TN :b) content, total sulfur (TS :
¢) content, TOC/TN (C/N d) ratio, TOC/TS (C/S :e) ratio in surface sediments for Lake Hamana
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Fig.5 TOC-TN crossplots for Lake Nakaumi (a) and Lake Hamana (b)
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WEOYEMICHEET A7 v Eo v A EDERS
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—TS 7UuA7ny b&RLA. T Fig6-a i2id,
Berner (1984) 3 X U Sampei et al. (1997) TR S
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Fig.9 Model for level of lakewater changes in Lake
Nakaumi (a) and Lake Hamana (b)
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Appendix]l Distributions of total organic carbon (TOC : a) content, total nitrogen (TN :b) content, total sulfur (TS :
¢) content, TOC/TN (C/N:d) ratio, TOC/TS (C/S:e) ratio in surface sediments for Lake Nakaumi Lake Hamana ;
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Appendix2 Distributions of total organic carbon (TOC : a) content, total nitrogen (TN : b) content, total sulfur
(TS :¢) content, TOC/TN (C/N:d) ratio, TOC/TS (C/S:e) ratio in surface sediments for Lake Hamana






