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Environmental Characteristics in the Coastal Waters of the Chita Peninsula

AcHiHA Hideaki*

Seasonal changes of environmental characters (W. T., Chlorinity, DIN, NH,-N, NO,;-N, PO,-
P, 5i0,-5i, and COD) on the surface layer of the coastal waters in the Chita Peninsula were

represented.

Water samples of fixed 11 stations were collected monthly from April 1966 to March 1992 (W.
T., Chlorinity), from April 1971 to March 1992 (DIN, NH,-N, NO;-N, and PO,-P), and from
April 1971 to March 1989 (Si0,-Si, COD). There was no measurements from April to August

after 1982.

The coastal waters were classified to three water masses (Stnsl-4, Stns5-7, and Stns8-11) by
statistical methods (principal component and correlation analysis).

Temperature and COD decreased in autumn and increased in spring. Relatively high concentra-
tions of Chlorinity, DIN, NH,~N, NO;-N, and PO,-P were founded in winter, low concentrations
of them were observed in summer. While relatively high concentrations of SiQ.-5i were founded
in Octorber, low concentrations of them were observed in March.
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1 | 2 J 3 | 4 [ 5 | 6 7 8 ) 1.0 11 12
1966
1967 E]
1068 B B B D B B
1969 B B B B D B D B B
1970 B B B D B B B D D
1971 E D B B D B B B D
1972 B D D B
1973 B B D B B B
1974 B B B B B D B
1875 B B D D
1976 - B B D D B
1977 B B B D B B D D
1578 B B i) D D
ig7e B B B D D B B
1980 B B B B D B B
10871 B B D B B
1982 B B
1983 B D
1984 B B B B B
19§85 B B B
1986 B B B D
1887 B B
1988 B B B B B
19889 B B B 3
1000 B B
1691 B B B
1992 B D
1993
0.2~1.2mg/l EAEL T\ %, FHETE, PHEH
2 < 0.81mg/l, BEASHEE Kb E < 0.46 3 #

mg/!, MEERL0.51mg/l TH o',

7. COD
FREI18, %9 kiRd,
FEPHAAEVDOD, 0.2~1.3ppm B b, FHfE
Tk, FEERAR < 0.7l ppm, RV CRHASEEN
0.70 ppm, HMLEBEIL0.68 ppm CH Y, HEROZITE
¥ hARbhRighol,

FHORERER

B ORYMARRRELE?, 3, ditFt, T
3, BN T—BAS TORENAL L N BERRAL
TB,

LR T ORMOR RIS i, MmHE
BThbokdBH{ABRTHWE,

3EWHEL A A»B 0 HehF THER L SED L
hoboo, MEBRCIIALLI erttd X
RE&BRTWE,

L) ¥
SEOHFE IR GIF — #2111, BESE S OKERBLE

DR X b, HECHEAERLER 22 CE
foo CERELCESOETLERT,

1. #A LA el 55855 « MAEKERE
ABROEREAV, BREREOESHTEH K L 011
ARG 2 B PEEoFE 2 H~,
2. DIN, NH,-N, NO;-N % X t*PQ,-P @ 1971
FARANG 199343 B% T, ki, HERELRHE
FRPBUIC VT 1966 55 4 A 25 19933 A
T, Si0,-Si, CODI D WTIRI19714E 4 B i b
NEIAETCOERDOEDE LD BRI ot
ek, 1982 FELMEICRELA T CoRER L
TedodL T g,
3. loBll&E% 3 YA —F g, BEC Lol
Brkoine, UToERyEL,
kiR (B
PR > 4 W8I > T £ g
KR (%3
PSR > FHEE > M4 BN
CIEHE
BRI > M558 > (B
< HRESGHE R
IR > 4 % W58 > RN 215 15K
» COD
2Tk = SIS > B AN S YRR
4. FFZXB W, EHEE, DIN, NH,-N, NO,-N



¥IUPO-PRE®L, EELS LD, —H, K
F, CODRFER, £EL o, ¥,
Si0,-Si w2\ TiE, BEAFESTER L bRty
4%, 3BEREMEYRIRE L BoEmL, §Rr—
b Tsbo0, 10 A ckifEcih, £
DA Ui,

5. &R, DIN, PO,-Pix#iZv-Thn 4, XK
RGEERENER A SRz, N P Hi 1980 4
Rl X CHEm AL S i,

6. MSEWRTIHMIEIRE R, EFCLECER
WL AIRMFEENSE A bR,

X R

1) BFHRKERRBRBEREDSH (1969) BB, MSEHERS
it EE (KEAEER. 1-199.

2) PramEE (1987) M EERERBHA MM FEEX
h 60 SEEEE T 20 FEMD X & v— BHMARFREHBL
BEETE, 1-42

IV RAETH Q970 BHEBMEE. PAKEBS W
1-427.

4) BARERERFRELGSR (980 FHRAEBERZEE. B8
BHEER, W, 1-552.

5) Strickland J. D. H. and Parsons T. R. (1972) A Practical
Handbook of Seawater Analysis. (2nd ed.) Bull. Fish. Res.

Bd. Canada, 167, Ottawa, 1-310.

6) i A - XARFAT - RE E - HAKTE - AIIER
(1984 #EETFHE X 2 FHEIERESRORR. AKE,
50, 1981-1989.

7) WH 5 (1984) ZEE TRELBE GREB-E), K
By - A5 EBEHEARM, FR, 12-28

8) HERLEES (1993) HA - BE - FECTORKEOH
B, LW, 44, 27-37.

9) BT Q970 HEoAMEEhE b b HERE, X
. Tk o ks, BEEBEELTEME 10, W ARBES,
H, 269-297.

100 FIEELKED b BRESE (1987) BERERE, Si&iNoliE
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HLSBontif #BEs 14, 1163, 2-3.

115 #HEE— (1993) EPPLE, SEfoMES L 5Eo%
G BEx A AR, 1378, 2-3.

12) HmBE— (1993) BEPAME, Rl RioLEm. X
a4 52, 1390, 3-4.

13y = 2 (1992) EPAHE, SBMOMEL & $Eox
B W& a4 LR, 1343, 2-3.

140 STEEIEA « fCHEE (19300 T LEF . BRETE
Tee s — b, 18, 53-64.

150 ARH 8 (1993 MR, Ri-sWM0ERAE. BES5
4 &R, 1390, 2.

16 WFEER (1992) JUMNME, Ski-sHAofERE. B2
4 & A, 1354, 2-3.

17) B ok (1993) AMBE, SHMOMEE & 5% ORIE.
faE & A &, 1379, 2-3.

18) JEBEIEA (1978) RGBT A RBEH L Yo Hm L F
grgedb. ¥gEe, 54, 99-11L

19) WP (1993) WMENE, TREOEFR [V v & KE
Ht, (HFHE—HR), KESY 9 --A05 BEALELRY, #
=, 11-16.

20) FERAE - A AR (1993) 7 74 PERERCERE K
WoBHE ' Vv KEAY (FEB—8), KEFCY —
%95, EEMELRM, N, 20-28.

21) Tsunogai S. and Watanabe Y. (1983) Role of Dissolved
Silicate in the Occurrence of a Phytoplankton Bloom. J.
Oceanogr. Soc. Japan, 39, 231-239.

22) BATTARAR (1986) ASEEHAMOBEErbOEH - IV H
HoRE. TRIEH DL ARERERoZR - Vv L F
LTEBEE), KEE>)-X62, EEHELR EE
96-133.

23) WA - ¥ A (1986) FRE THESDLI-HSEEEO
BV vREL SEEER), KEFr ) -X62, EEH
EAM, WK, 32-47.

24) FEREY - BELE (1977 ERBOFERER & BRE
#. Technical Report of the Physical Oceanography Labo-
ratory, 1, E{LEEBISERT, 1-89.

25) FilE—BF (1988) KIEREoRBESOTH. HHERK 7
= v 7 BHWESYE, 5 1-1L

26) X B (1993) HWE, TRKEoOmR Y L KREEY,
(FOBR—E), KEZE>V-xX05 HE4E4£MH FH,
73-83.
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%1, &BHizBT3KEnPLTE (C)
1 2 3 4 5 6 ii 8 ] 10 11 12
* FE i 9.4 8.5 9.1 13.4 17.8 22.1 24.4 27.3 25.5 21.8 18.4 14,1
8 B Al 1.7 10.2 10.5 15.9 20.9 26.8 28.3 29.6 29.5 24.9 21.3 16.2
it B i 6.5 5.7 7.0 11.6 15.5 19.7 19.7 24.8 20.7 19,1 15.7 11.4
I MBRES 1.3 1.2 1.0 1.5 1.4 1.8 2.1 1.6 2.3 1.6 1.3 1.3
[55] SE B I 2.8 9.1 12.6 7.0 20.7 22.9 26.3 24.9 21.9 18.7 14.6
k3l | 12.0 10.8 11.5 14.3 §.2 25.4 25.1 27.86 28.5 24.3 20.7 16.4
% g 6.7 6.1 6.9 10.3 5.3 18.2 19.6 24.7 21.2 20.1 16.0 12.6
fi (BARE 1.3 1.2 1.1 1.0 0.9 1.8 1.5 1.1 .8 1.2 1.2 1.2
] N 8.9 8.0 8.7 12.8 17.9 21.4 24.2 26.9 25.3 21.8 18.2 13.5
% LR 11.0 10.7 11.4 14.3 20.3 26.0 26.6 28.0 29,8 24.6 21.3 15.3
b 8l 6.6 5.8 6.9 10.1 14.2 19.3 20.9 24.3 21,3 19.5 16.0 10.7
o} HEREE 1.2 1.2 © 1.0 1.3 1.5 1.8 1.4 1.4 2.1 1.3 1.2 1.3
(1966 4 A6 D3 E A HECORHME, =72 L., 10 2EARPE 9B LINIELUROAIAPLEADT —FEEL, )
fR2, EEBICETHERROATE (%)
1 2 3 4 5 i ki 8 9 10 11 12
F P I T.47 17.5% 17.27 15.52 15.68 15.44 12,14 14.03 14,58 16,03 17.23 17.28
o) B A 8.17 18.14 18.04 16.97 17.21 16.81 15.17 17.28 17.65 17.48 17.88 18.11
i} B 6.28 16.26 15.85 12.04 13.49 10.80 §.15 .15 1.39 12.26 16.22 15.94
5 R 0,44 0.49 0.54 1.55 0.88 1.7 2.60 3.10 3.38 1.35 0.43 0.45
i) EiNK 18.16 18.21 18.0§ 7,47 16.9% 17.0 15.86 15.87 16.2 17.156 17.69 17.9%
H LR 18.53 18.539 i8.69% §.13 17.54 17.8 17.26 17.57 18.3 18,11 18.33 18.38
% [N 17.6% 17.88 17.31 6.48 15.41 16.20 13.67 10.8 7.5 156.78 16.72 17.4
i | A 5 0.19 0.20 0.39 0.50 .56 .52 .25 1.74 2.2 0.67 .37 0.27
3] 18 i 17.84 17.82 17.73 16.64 16.26 16.31 13,88 14.20 14.8 15.98 [7.04 17.56
% R 18.56 18.42 18.39 17.75 [7.39 17.99 17.32 17.24 17.68 17.90 183.18 18.20
i g h il 17 00 16.59 16.55 14.24 14,42 10.58 §.92 §.77 6.67 10.79 14.89 16.73
o] TS 0.28 0.41 0.46 1.00 1.06 1.73 2.51 2.65 2.87 1.84 0.85 0.36
(10665 4 H 7 5 (993 3 AR CO R, ZEL. 1982 4 R 6 S A LIBBIELMO L AN S B HDO > — F E R W
&R 3. FBRTHI75 DIN 0 BEH (eg/D)
1 2 3 4 5 [] i a2 k] 19 11 12
£ 3 1 i 265.7 287.1 212.2 158.3 97.1 57.0 96.5 43.8 133.6 187.0 1949.8 247.2
-3 BAE 429.8 499.1 314.8 256.2 259.6 141.2 343.8 192.6 558.2 542.7 304.7 J66.6
i 15 2 112.0 137.3 74.9 69.7 20.7 7.7 2.5 2.1 2.3 1.3 11.5 80.2
5 is';lﬂ!{fl_l_% 75.9 82.5 71.8 §2.7 83.9 48,8 123.6 54.3 136.9 126.9 80.4 67.5
5] SE 149.0 102.4 2,7 78.6 63.3 39.2 25.5 36.1 T3.7 109.7 104.0 i24.6
il BRKH 271.6 343.83 187.8 136.1 187.4 129.6 50.1 75.0 176.2 277.0 180.5 221.6
% &Nl 31.0 28.0 27.0 19,2 6.8 6.0 3.4 7.8 2.9 3.5 32. 29.3
i | EmiEE 53.2 75.3 39.2 46.7 56.2 34,7 17.5 21.5 §52.2 70.8 42.7 38.7
il EHE 116.8 6.7 65.7 38.5 57.1 37.8 §4.6 33.8 66. [ 140.7 162, 167.3
% BAM 219.0 166.7 189.7 240.3 289.2 86.5 3i8.0 109.5 3%33.7 443.9 459,86 349.1
b4 i b il 21.5 11.4 2.8 7.9 12.2 0.7 1.3 .2 1.1 2.6 5.7 20.5
1% IR 60.0 53.0 53.9 T1.0 78.8 26.3 104.5 32.4 93.7 125.6 101.7 72.7
IMFAADPSIINEIAETORHEME. 2L, |B2EAdTP» 590 EI10BIELE D4 AN S 8 EDF — Fidkw, )
fiRkd4. FHHBISHBITBNH,~NOBEE (vg/l)
1 2 3 4 5 g 7 8 9 10 11 12
# 2B 117.5 136.3 90.1 48.8 29.0 27.9 34.7 16,7 50.0 52.3% 64,9 95.7
] BAM 276.8 329.1 1756.0 103.4 116.3 67.8 125.6 41.6 198.8 210.3 193.5 215.2
b4 & il 16.8 43.9 10.2 15.9 ND KD ND ND ND KD 0.9 ND
1% RS 66.4 62.8 47,3 29.0 34.5 22.3 42.3 15.5 49.3 49,9 44,8 59.4
[ EECRE 43.0 41.6 28.5 27.4 24.3 21.2 16.3 15.5 24.8 16,8 32.3 37.6
o ;oA dn 95.8 283.2 65.1 54.7 69.9 51.0 456.4 49.8 105.4 7.5 90.17 88.9
% & il 7.8 0.2 ND ND [.2 KD ND ND KD WD 3.9 ND
[ MRS 27.3 60,4 19.3 22.5 24.2 16.1 13.4 16.2 25.3 23.3 25.0 27.4
H 3B 36.8 1.8 18.0 29.40 23.2 20.8 33.5 16.8 30.0 23.5 49.3 b8.4
% EXﬁH 81.0 1477 83.8 70.5 97.7 56.8 112.5 35.0 104.8 125.0 202.6 120.68
8 i s il 3.4 ND ND ND 1.1 ND ND ND ND ND KD KD
I R 24.9 33.4 20.4 25.6 28.9 20.8 35.9 12.1 33.2 32.0 46.2 31.1
(I9TIEEF 4 AP G198 3 BECO T W, 1= F L. 19825F 4 AR G0 ALINBIF D RO IdAPEB HOF - FlE kb, )
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1 2 3 4 b 8 7 8 9 10 11 12
7] I B4 114.3 97.0 91.4 78.8 47.7 21.7 41.8 25.7 75.6 | 117.1] 113.8 | 113.9
o B oAl 214.5 | 167.3 | 1b6.5 | 143.2 98.0 51.8 | 140.6 65.2 | 539.4 | 3058.8 | 178.5 | 201.8
] B 1 if 41.9 42.8 34.3 42.7 7.8 4.7 2.1 4.0 1.0 0.4 14.0 40.6
HO[mMEEE 41.9 32.1 33.8 32.8 29.8 18.8 47.4 21.3 | 117.4 74.6 40.1 41.2
i 3 15 4 78.2 53.3 49.7 42.1 38.2 12.3 15.7 13.7 37.7 73.2 b1.§ 61.2
A B A 136.4 | 111.1 | 1497.0 81.8 77.0 37.2 59.3 24.1| 104.1] 252.1 97.1 98.1
% |- 9.5 11.0 18.7 12.6 3.4 2.0 1.4 4.7 ND ND 12.4 13.1
i b [ A 31.9 32.0 29.1 22.4 22.0 9.5 16.1 6.9 27.2 60.3 24.1 24.5
a 3 15 4H 65.3 38.2 33.0 47.0 27.7 14.2 36.8 20.3 35.0 93.5 72.7 72.0
% Al 128.2 99.0 | 117.9 | 111.5] 187.1 49.0 | 156.4 56.3 | 246.0 | 262.5 { 222.9 ] 110.6
i 2 il 7.1 3.3 1.8 4.5 5.1 ND ¥D ND ND WD 4.3 20.1
A 33.5 28.5 30.3 38.8 43.8 17.0 45.5 19.6 83.7T 86.3 60.9 28.6
(1371 A A» S 10EIHETCOFEHH. XL, BZE4F 63 FLIBIFLREDOIALEEADT - F iR, )

&6, &EKIZHITD PO -P PR (ug/l)
1 2 3 4 5 5] T B 9 10 11 12
# L 23.8 17.7 11,8 12.4 9.4 6.7 12.9 12.5 20.4 30.6 33.0 30.7
8 Al 63.7 29.9 27.5 2.5 34.4 21.5 57.2 10.2 68.3 65.7 66.3 T76.6
o & il 7.8 1.0 NI 0.4 ND ND ND .2 KD D ND 2.3
% EEXCES 11.7 7.4 7.4 14.8 10.0 7.4 17, 11.9 19.4 19.3 15.3 3.6
7] EESE 16.7 g. .9 13.8 16.8 6.7 12. 12.5 16.2 18.0 20.4 8.1
=1 BAM 37.8 26. 22.0 67.2 41.2 20. 4 48. 24.3 34.0 38.3 30.0 34.9
% B R 5.4 ND ND ND ND ND 0.5 0.5 ND ND 1.8 5.6
ek ECE 8.5 6.9 5.2 19.2 14.2 7.3 13.8 7.4 1.2 10.2 7.3 7.0
2o EESE 14.5 8.2 0.0 17.2 6.2 11.9 24.9 12.2 i8.5 23.6 24.9 22.2
% BAMA 31.9 28.1 17.9 68.4 45.3 50.8 88.2 23.3 58.9 67.0 65.3 57.4
b B ND ND ND ND ND ND 1.0 ND ND NE ND 1.1
i HiERE 9.4 8.8 4.2 19.7 13.7 14.4 25.9 T.3 18.3 16.6 15.6 11.4
(97 E 4 AP CIVNBEIBEETCOEEME, 2L, 102473269 B LIBIENUBROLIAMSBADT -~ &k, )
R 7. FEBICETS S0, —-STNAEY (mg/)
1 2 3 4 5 6 T 8 9 10 11 12
{# 3B 0.721 0.568 0.429 0.646 0.703 0.783 0.917 0.698 0.839 1.046 1.033 G.926
& B A 1.134 1.007 0.880 1.419 3.118 2.430 2.954 3.122 4,240 1.940 1.615 1.474
el [ 0.187 0.070 0.037 0.161 0.126 0.200 ¢.068 0.129 0.144 0.160 0.263 0.372
i 15 HiL {pf 2% 0.243 .266 0.250 0.439 0.876 0.768 0.823 0.837 0.919 0.510 0,387 G.340
] i i 0.416 0.313 0.211 0,284 0.526 0.452 ¢.492 0.315 0.451 0.587 0.5862 0.543
i BXAHA 0.714 0.883 0.684 0.559 2.389 0.937 0.952 1.056 1.630 1.130 0.970 0.960
% Bl 0.127 0.010 0.024 0.082 6.057 B.179 0.085 0.103 0.159 0.141 0.197 0.136
i (RS 0.172 0.223 0.165 0.12% 0.646 0.227 0.286 0.275 0.341 0.299 0.240 0.232
Hl P 1B | 0.339 0.196 0.180 0.411 0.425 0.792 0.763 0.533 0.648 0.941 0.833 0.672
% BAl 0.807 0.617 0.761 0.848 1.209 1.961 1.706 2.047 2.500 2.668 1.610 1.462
-3 FrAR | 0.018 G.010 ND 0.018 0.659 0.150 0.016 0.082 0.025 0,272 0.106 0.055
i FEERES 0.226 0.177 0.183 0.289 0.375 0.616 0.552 0.630 0.620 0.631 0.414 0.341
(ITIE4 AP GI0NEIRETOEHM. XL, 1982848 S9H LIIMEUBO4 AP BHOF —FIE 2 0. )
+% 8. |iEHicH (IS COD DAEE (ppm)
1 2 3 4 5 3] 7 8 ] 10 11 12
# x5 H 0.66 0.67 Q.65 1.03 1.08 1.30 1.46 1.62 Q.96 0.86 B.78 0.71
-] BRIl 1.31 1.42 1.14 1.60 2.04 1.74 1.97 1.96 1.65 i.66 1.36 1.48
b B/ E 0.17 0.24 Q.15 0.68 0.63 0.81 1.20 1.07 0.27 n.21 ¢.25 0.34
I RS 0.35 0.37 0.33 0,30 0.50 0.31 0.25 0.31 .44 0.42 0.37 0.33
Bl R HE 0.60 0.70 .77 1.05 1.03 1.18 1,23 1.25 .89 0.85 0.74 0.77
0 BAE 1.14 1.53 1.52 1.56 1.63 1.54 1.71 1.66 .89 1.76 1.85 1.68
% [ 0.25 0.13 0.21 Q.51 0.54 0.70 0.85 0.85 0.23 0.39 0.25 0.14
L A 0.28 0.50 0.40 0,36 0.34 0.29 0.25 0.7 0.54 0.38 0.41 0.40
il BRI 0.65 0.66 Q.80 1,05 1.48 i.45 1.63 1.47 1.17 0.93 0.70 0.76
% B oAl 1.18 i.49 1.44 1,37 Z.36 2.88 1.88 2.24 2.06 1.87 1.17 1.41
] 5 bl 0.13 0.13 0.23 J.66 0.97 0.75 1.06 0.96 0.30 0.42 0.26 0.11
< IR RS 0.30 0.41 0.40 0.27 0.45 0.74 0.28 0.52 | 0.48 0.44 0.28 0.41
(10714 A 5190 EIHZCORHM. EL, 198284 AP69A »1983FE IR D 4 FHP ESHDF - FidEW,
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TR, BEEICE TS 11 Ad s 2 BoiEETITE

2 0)

2 H R B (%) EZEMBREERS (ppn) | S1i0.~51{mg/7)
FoE BENE NEE (8K | HES [NEE |[F8E @Az M8 |[F8E fmas IR
1966 11.7 12.0 11.4 | 17.57 18.01 17.70
11.4 11.5 10.4 17.71 18.25 17.91
11.0 13.5 12.8 17.77 18.15 17.45
11.2 11.9 11.0 17.60 18.18 17.86
'70 12.5 12.9 11.9 17.34 17.99 17,74
13.0 13.5 13.0 | 17.32| 18.04 | 17.33 0.453 | 0.279 | 0.332
12.7 13.4 12.0| 16.97 [ 17.98 | 17.26 0.473 | 0.211] 0.283
10.8 11.2 11.4] 17.53 [ 17.90 | 17.30 0.438 | 0.347 | 0.429
11.9 12.7 11.8] 17.28 ] 17.91 | 17.23 0.658 | 0.390 | 0.463
'75 13.0 13.5 12.3 | 17.28 | 17.67] 17.35 0.72 0.63 | "0.78| 1.156} 0.613 | 0.603
11.3 11.5 10.6 17.52 17.97 | 17.71 1.2¢ 1.31 1.07§ 0.735 0.445 0.421
13.3 14.3 13.7] 17.54 | 18.15 | 17.57 0.63 0.53 0.65 | 1.033| 0.481 | 0.508
13.4 14.3 13.1 17.52 18.16 17.78 0.68 0.58 0.61 0.782 0.370 0.351
13.8 14.0 13.2 17.24 17.63 17.04 0.88 0.93 1.17 0.851 0.483 0.671
' 80 i2.4 12.6 12,1 17.39 18.02 17.18 1.16 1.24 1.18 0.933 0.644 | 0.621
12.3 13.2 11.8 17.38 18.00 17.55 0.72 0.65 0.77 1.141 0.690 | 0.793
132.8 14.0 12.8] 17.20 | 17.81 | 17.63 1.01 1.35 0.80 ] ©0.877 | 0.555 | 0,794
11.9 12.0 11,0 17,67 18.41] 17.88 1.04 0.84 0.78 ] 1.098 [ 0.637 | 0.591
12.1 12.4 11.6 17.9¢ 18.27 | 18.00 0.45 0.50 0.40 0,768 0.386 0.45%
* 85 11.8 11.9 11,4 | 17.06 ) 17.85 | 17.12 0.32 0. 38 0.36 ] 0.836 | 0.530| 0.678
12.3 12.5 11,91 17.34 ] 18.29 [ 18.19 0.50 0.31 0.20] 0.653 | 0.350] 0.270
13.9 14.0 13.1) 17.35 [ 18.11 | 17.95 0.50 0.52 6.47 | 0.733 | 0.320 | 0.268
12.7 12.8 iz.4] 17.40] 18.03 | 17.56 0.41 0.38 0.53 | 0.860 | 0.415 [ 0.440
13.86 13.4 12.3 ] 17.25] 17.85( 17.32 0.40 0.46 0.38 | 0.%00 | 0.570 [ 0.716
'90 13.7 13.8 13.0| 16.80 | 17.86 | 17.63
12.9 12.8 12.6 1 17.27 | i7.76 | 17.43
13.9 13.9 13.2 17.40 17.98 17.64
TR 10, FEREICHITD 11 A5 5 2 B o gREm
D T N (ue/!) NH«-N {(ug/i) NO:—N (wug/!) PO«—P {ug/!)
FHW WAL NE5W | Fow (phs (HNEE | FRE BN | HNEE |FEE | Bas X
1966
!70
188.0 £88.3 68.5 107.0 36.7 24.1 63.7 43.0 33.6 49.5 27.2 32.1
158.9 39.5 5.3 77.5 7.4 12.3 60.7 18.7 3.7 14.1 5.6 10.9
185.1 T4.7 | 119.0 114.4 15.4 37.2 58.6 44.8 57.9 23.9 18.7 25.5
224.0 96.0 | I07.4 71.9 22.3 35.8 97.5 51.4 50.5 25.2 17.8 21.5
"5 199.5 94.3 86.1 39.3 5.6 6.9 | 132.8 §3.0 58.6 21.0 12.7 8.0
234.3 127.1 119.0 91.1 28.8 38.3 109,1 69.2 56.7 25.8 16,9 14.0
257.3 | 139.0 | 111.7 75.8 28.9 29.8 | 135.9 8.1 53.8 39.0 23.3 19.6
178.2 66.9 73.2 82.1 20.0 32.9 82.5 34.1 33.8 26.3 10.9 10,7
207.9 113.2 141.0 7.1 32.4 32.2 99.6 63.1 75.8 18.7 15.3 15.4
' 80 226.3 | 109.6 | 163.2 72.8 35.4 47.8| 121.8 62.2 86.8 26.4 17.7 19.7
’ 297.3 142.8 210.7 141.6 55.2 86.5 | 115.0 72.5 84.5 33.0 21.2 26.0
223.2 | [47.7] 188.7 86.8 50.2 56.6 | 104.3 69.6 7.8 23.9 18.4 25.0
313.5 131.9 106.8 171.7 61.5 61.0 114.6 59.3 34.5 23.3 10.9 6.6
242.8 106.0 163.8 106.7 23.3 47.8 97.9 57.8 45,5 26.7 14.0 16.6
' 85 242.8 136.¢ 195.5 106.7 53.0 84.6 113.4 66.8 94,2 18.2 20.7 26.4
313.6 | 175.7 94.9 | 194.6 [ 114.4 39.6 99.9 49.8 44.8 34.5 13.8 16.1
348.7 1 143.2 100.0 197.3 59.2 36.7 120.6 68.2 47.6 30.6 13.1 11.3
276.56 | 122.9 | 137.8 | 122.% 38.4 5.1 ] 137.4 75.6 72.6 26.1 15.3 13.7
209.0 119.5 141.9 5.7 36.2 43.6 105.6 62.3 80.1 19.8 14.0 14.4
' 90 294.7 115.8 111.86 95.7 30.4 47.1 172.6 68.0 52.0 27,2 15.7 15.0
259.6 165.9 171.6 84.3 56.5 55.8 148.7 90.9 98.6 19.4 14.9 14.8
241.4 | 132.8 | 173.9 86.7 38.6 58.6 | 122.8 75.8 94.3 28.5 18.9 20.7




