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Appendix 1. Location of stations sampled for the water quality 
monitoring program. 

(Station #, 
Fig. 4.1) 

1. R. Sulaco; where road from Minas de Oro to Victoria 
crosses the river. 

2. R. Humuya; near Comayagua, at San Pedro Sula­
Tegucigalpa road bridge. 

3. R. Chiquita; lOOm downstream from Comayagua- La 
Libertad road bridge. 

4. R. Humuya; 20m upstream from La Libertad- Ojos de 
Agua road bridge. 

5. R. Humuya; 20m upstream from its confluence with 
the R. Yure. 

6. R. Yure; 20m upstream from its confluence with the 
R. Humuya. 

7. R. Yure; near village of Yure, lOOm upstream from 
where Victoria- Canch{a road crosses near the river. 

8. R. Humuya and R. Sulaco; about 200m upstream from 
their confluence. 

9. R. Humuya at El Cajon; from 1979- January 1981, 
samples were collected from below the dam site. 
After January 1981, sampling location was moved 
to near the former ENEE camp, above the dam site. 

10. R. Humuya (=R. Comayagua); near Santa Rita, at ra i 1 
bridge. 

11 • R. 
/ 

Ulua; at San f4anuel cooperative plantation. 

" 12. R. Ulua; at El Progreso- San Pedro Sula road bridge. 

13. R. / Ulua; near Guanacastales, at ra i 1 bridge. 
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Appendix 2: River Water Quality. 
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Table A2. l 

Due 

r....,. (•t) 

o2 (dtssohMH-.11) 

Canduettvtty (~/CII ) 

pH 

A1kJltn1ty (IIIIJ/1 caca3 l 

Turtlid1ty (N. t.u.) 

Suspended Solids (IIIJ/l) 

s. s.s. cmmusttblt 

Tout - P (~/1) 

P04 - P (119/1) 

N03 - N (119/1) 

NH4 • N (IJC)/1) 

Fe (IIIIJ/1) 

S1 (-.11) 

Mq (IIIJ/ll 

C4 (~~~g/1) 

Na (~~~g/1) 

I( (111)/1) 

Flow (113/s) 

Date 

r .... (•t) 

o2 (d1ssohed}(IIIJJ1) 

Conduct1tttty (l.-ota.2l 

pM 

Allta11n1ty (-a/1 C&C03) 

Turtttdtty (N. T.U.) 

Sua,.._ Solids (IIIJ/ll 

\ s.s. cOIIDUsttble 

Total • !I (ug/1) 

P04 • P (vg/ll 

NOJ • M ( )Jq/1) 

NM4 • II ( 119/1) 

Fe (IIICJ/ll 

S1 (1119!1 l 

Mg (mq/1) 

C4 (1119/1) 

riA (mg/1) 

I( 'mq/1) 

1/XI/79 

26.0 

263 

7. 9 

58.J 

20 

55 

.34 

8.0 

Z/Yt/FJIJ 

25.9 

7. 9 

218 

7 .) 

99.7 

430 

580 

9 

192 

46 

65 

23 

6.18 

13.9 

7.6 

8.4 

9.4 

5.8 

l/XIl/79 

ZJ.O 

8.6 

254 

7.5 

123.2 

22 

66.0 

8 

26 

11 

lO 

12 

.73 

9.8 

12.6 

Jl.Z 

8.0 

z. 2 

' : 

30/VI/FJIJ 

27.0 

7.8 

218 

7.25 

109.2 

20 

23.2 

17 

22 

14 

34 

10 

. JJ 

5.2 

4. 7 

25.4 

6.3 

2.2 

R. Sulaco at Victoria 

711/fiJ 

22.0 

8.2 

237 

7.25 

120 

6 

34.5 

19 

22 

" 
lO 

103 

. 42 

7. 7 

8.0 

32.3 

6.') 

1.8 

6.85 

r; . 
L /::. 

41Vtii/90 

23.9 

8.8 

175 

76.4 

130 

214.0 

13 

8Z 

16 

32 

6 

3.07 

9.9 

4.1 

9.3 

4.9 

2.8 

4/ll/80 

21.1 

8.3 

268 

7. 75 

131.1 

2.7 

1.2 

ll 

14 

10 

94 

.08 

10.4 

6.6 

34.7 

1. 7 

1.6 

"· JS 

1/U/80 

27.3 

7.6 

249 

102.5 

6.0 

14.8 

61 

11 

0 

93 

z 
.23 

7.5 

4.8 

S2.6 

6. 7 

2.0 

l/l I l/80 

22.5 

8.4 

282 

7.45 

Ill 

z. 5 

6.4 

81 

10 

6 

26 

.05 

10.3 

6.2 

34.5 

8. 5 

1.6 

3. 62 

6/X/90 

23.9 

8.1 

181 

94.0 

88 

11Z. 5 

12 

70 

18 

22 

1.55 

5.4 

3.5 

28.1 

4.6 

2.3 

7/IY/PJJ 

24.8 

8.2 

291 

7 .IS 

132.5 

1.7 

4.0 

25 

10 

6 

8 

4 

.Ill 

12.9 

6.3 

)5.2 

8.6 

1.6 

z. 7) 

3/X[/80 

25.0 

177 

85.3 

55 

56.0 

40 

19 

1Z6 

.82 

12.6 

4. 4 

J4.Z 

5.6 

2.6 

5/Y/PJJ 

26.0 

7.8 

21a 

&.95 

8Z. J 

3250 

3583.3 

10 

516 

74 

74 

108 

4.22 

10.6 

11. s 

3.0 

7.2 

1/XII/90 

23.0 

8.2 

226 

106.0 

45.0 

4. 4 

0 

13 

31 

.16 

10.2 

4.8 

37 .a 

6.1 

1.5 



Table A2 .1 (cont.) 

31D 
Dlte 5/I/81 2/II/81 2/111/81 l/IV/81 5/V/81 2/VI/81 13/VIl/81 

TeiiQ. (•c) 20.1 24.0 27.0 27.0 27.0 26.0 22.5 

o
2 

(dissohed)(~~g/1) 8.9 8.2 8.2 

Conducthity (..-a/em ) 225 248 238 249 241 185 120 

pH 

Alkalinity (1119/1 c.co3) 100.2 119 117 87 

Turt»tdtty (N.T.U.) 4.6 lO 4.2 26 1476 

Suspended Sol tds (IIIIJ/t) 6.0 46.5 7.0 49.3 2034 

l S.S. cOIGustible so 10 50 17 10 

Toul - P (~~~J/1) 32 19 6 14 14 404 458 

P04 - I' (119/J) 8 4• 2* 60 27 

HOJ : N ( 119/1) JO IS• 10 10 s• 44 34 

NH4 - H ( 119/1) 16 20 20 26 15 66 

F• (1119/t) .09 .OS .10 .08 .26 2.97 3.49 

St (IIIIJ/1) 8.4 7. 6 9.5 8.0 5.3 16.9 12.8 

l'tg (1111)/1) 4.8 6.0 6.2 

c. (IIIC)/1) 34.8 41.6 49.4 

,.. (~~g/1) 6.0 7.4 8.3 

K (111)/1) 1.5 2.0 2. 5 

Flow (n~3ts) 13. 71 11.68 13.24 

A2-376 



Table A2.2 R. Humuya at Comayagua 

Date 

re~~p. c•c) 
o

2 
(dissolved)(IDI)/1) 

Conaucttvtty h.notcm ) 

ptt 

A1u11ntty (1111)/1 caco3) 

Turbtdtty (N.T.U.) 

Suspended Solids (1111)/1) 

s S.S. comusttble 

Total - P (~/1) 

P04- p (~/1) 

H03 - N (1'9/1) 

NH4 - N (l'g/1) 

Fe (IIIC}/1) 

Si (1111)/1) 

1"9 (1111)/1) 

Ca (1119/1) 

Ha (lllg/1) 

K (J119/1) 

Flow (1113/s) 

'JlJ/X/79 

Z6.Z 

168 

7.25 

78.8 

11 

120 

12 

.69 

20.6 

2.8 

7.2 

10.6 

5.6 

4/XIl/79 8/1/80 

24.5 23.8 

6.9 

7.6 

106 

14 

50.8 

13 

57 

55 

14 

24 

.41 

17.0 

5.0 

9.8 

17.8 

7.0 

2.56 

7.9 

355 

5.45 

148 

10 

51.2 

19 

62 

38 

14 

145 

.80 

14.6 

9.4 

19.3 

24.0 

9.1 

1.42 

Date 1/Vll/80 5/Vlll/80 2/lX/80 

Temp. c•c) 2s.o z4.s zs.6 

o
2 

(dtsso1ved)(IDI)/1) 6.8 8.2 7.4 

Conducttvtty (-o/cm ) 290 213 235 

ptt 

A1ka11ntty (1111)/1 eaco3) 

Turb;dtty (N. T .U.) 

Suspended Solids (~~g/1) 

s S.S. cai!Dust1ble 

Total - P (119/1) 

P04 - p (1'911) 

N03 - N (1'9/1) 

NH4 - H (119/1) 

Fe (IIICJ/1) 

Si (1111)/1) 

1"9 (~~~g/1) 

Ca (IIICJ/1) 

Ha (IIIC)/1) 

K (mq/1) 

Flow (113/s) 

7.5 

91.2 

25 

44.0 

19 

56 

51 

119 

12 

. 72 

10.0 

3.9 

9.4 

14.2 

7.0 

7.35 

40.8 

408 

352.0 

17 

124 

34 

12 

8 

3.19 

13.0 

1.5 

1.6 

7.2 

6.5 

87.6 

24.0 

11.0 

16 

53 

32 

75 

.24 

22.0 

4.0 

30.0 

18.1 

7.5 

3. 93 

S/11/80 4/111/80 8/1V/80 

24.5 21.2 25.2 

7.8 

395 

7.60 

157 .s 
19 

18.4 

27 

110 

69 

76 

.52 

27.0 

7.0 

23.2 

22.8 

8.9 

1.25 

7/X/80 

22.3 

9.7 

180 

49.2 

69.5 

60.0 

12 

65 

32 

20 

1.0& 

12.4 

1.9 

12.2 

7.0 

4.6 

10.0 

473 

7.35 

185 

11 

11.6 

2& 

92 

64 

45 

0 

.25 

29.0 

6.6 

26.2 

15.8 

6.4 

4/XI/80 

24.0 

8.6 

237 

78.0 

27.0 

15.5 

16 

50 

38 

52 

.49 

22.8 

3.8 

27.5 

14.6 

5.8 

8.4 

462 

7.50 

179.4 

6.9 

11.9 

27 

70 

46 

13 

8 

.16 

36.3 

7. 5 

29.7 

23.2 

9.8 

3/Xll/80 

24.0 

9.4 

297 

89.0 

68.0 

32.0 

14 

54 

34 

6 

20 

.57 

21.0 

5.0 

35.6 

21.3 

7.6 

6/V/80 

25.5 

6.1 

323 

7.05 

122.7 

36 

37.3 

26 

150 

108 

31 

.42 

25.6 

4.6 

10.2 

21.6 

10.0 

4.82 

7/1/81 

21.0 

8.7 

'JlJ8 

115.8 

22.0 

17 .s 
31 

93 

50 

22 

27 

.36 

23.4 

5.1 

37.3 

22.0 

7.8 

3.22 

3/V1/80 

25.7 

6.4 

310 

7.35 

96.0 

128 

130.7 

27 

216 

60 

57 

28 

1. 75 

21.5 

5.0 

10.2 

21.1 

10.2 

4. 59 



Table A2.3 R. Chiquita 

Date 

Teap. (•c) 

o2 (dissolved)(IIICJ/1) 

Conductivity (~o/cm ) 

pH 

Alkalinity (IIICJ/1 CaC03) 

Turbidity (N. r.u.) 

Suspended Sol ids (1111}/1) 

~ S.S. c010ust1ble 

Total - P (IJ!]/1) 

P04 - p ( 1J9/1) 

N03 - N (1J9/1) 

NH4 - N ( 1J9/1) 

Fe (1119/l) 

Si (1119/1) 

Hg (mg/1) 

Ca (~~~g/1) 

Na (IIICJ/1) 

K (mq/1) 

Flow (m3/s) 

30/X/79 

28.1 

230 

7.15 

69.2 

16 

101 

73 

.53 

8.8 

6.6 

18.4 

4.6 

1.1 

1.16 

4/XI 1179 

23.8 

6.8 

204 

6.75 

70 

68 

188.7 

8 

73 

36 

83 

30 

1. 79 

8.9 

7. 9 

8.2 

3. 7 

1.6 

2.75 

811/80 

25.0 

12.6 

172 

8.2 

79.5 

12 

40.3 

19 

47 

33 

102 

189 

1.15 

8.6 

8.0 

14.2 

4.1 

0.9 

1.03 

Date 1/VII/80 5/VIII/80 2/IX/80 

Temp. c•c) 2s.o 26.o 21 .o 

o
2 

(d1sso1ved)(mg/1) 8.6 8.6 8.6 

Conductivity (~o/cm ) 280 367 202 

pH 

Alkalinity (mg/1 CaC03) 

Turbidity (H. T .U.) 

Suspended Sol ids (mg/1) 

~ S.S. coatlust1ble 

Total - P (IJg/1) 

P04 - P (IJ9/1) 

N03 - N (IJg/1) 

NH4 • H ( 1J9/1l 

Fe (IIICJ/1) 

Si (IIICJ/1) 

Hg (mg/1) 

Ca (IIICJ/1) 

Na (1111}/1) 

K (IIICJ/1) 

Flow (m3/s) 

7.65 

97 .n 

18 

24.7 

38 

180 

126 

132 

422 

.43 

5.4 

6.6 

24.4 

5.5 

1.2 

. 76 

98.1 

17 

33.0 

48 

99 

64 

56 

69 

.89 

9.6 

6.4 

17.8 

4.9 

1.1 

1.18 

100.0 

10.2 

16.3 

47 

125 

84 

152 

15 

.26 

10.8 

6.6 

49.5 

6.0 

1.2 

.31 

5/II/80 

22.9 

7.9 

197 

8.35 

92.5 

12 

17.8 

19 

48 

29 

133 

0 

.54 

11.4 

6. 7 

18.4 

4.4 

0.9 

I.:SS 

7/X/80 

22.1 

1 .a 
208 

79.3 

164.0 

158.0 

9 

119 

19 

22 

3.82 

7.6 

5. 7 

22.2 

3.4 

1.8 

4.15 

A2-378 

4/III/80 8/IV/80 

28.0 27.9 

10.2 

204 

7.85 

110 

22 

40.6 

48 

293 

219 

32 

474 

.40 

10.6 

6.6 

24.7 

7.6 

1.8 

.46 

4/Xl/80 

24.1 

8.2 

202 

86.1 

15 

14.0 

28 

89 

74 

186 

108 

.27 

11.3 

5.6 

30.0 

4.8 

.a 
1.66 

9.0 

232 

7.45 

118.1 

8 

23.7 

35 

141 

124 

26 

147 

.35 

13.1 

7.6 

26.6 

6.6 

1.4 
. 55 

4/XII/80 

23.0 

9.4 

179 

116.0 

103.u 

28.0 

32 

85 

82 

74 

172 

.23 

10.8 

5.8 

30.3 

4.8 

1.0 

1.25 

6/V/80 

27.0 

8.1 

245 

7. 45 

110.0 

14 

22.3 

44 

168 

107 

48 

157 

.20 

11.8 

6.6 

24.6 

5.5 

1.2 

.so 

7/l/81 

21.0 

8.2 

173 

78.0 

28 

32.7 

37 

109 

74 

98 

174 

.54 

10.2 

5.1 

24.9 

4.0 

1.0 

I. 74 

3/VI/80 

27.5 

8.2 

196 

7.15 

89.8 

34 

42.3 

19 

74 

156 

48 

58 

.48 

10.8 

6.2 

25.0 

5.0 

1.2 

I. 12 



Table A2.4 

Date 

Temp. c•c) 
o

2 
(dissolved)(IIIIJ/1) 

Conductivity (~o/cm ) 

pH 

Alkalinity (1119/1 CaC03) 

Turbidity (H. T .U.) 

Suspended Solids (IIIIJ/1) 

I s.s. c:caeust1ble 

Total - P (!Jg/1) 

P04 - P (J,ICJ/1) 

H03 - N (J,ig/1) 

HH4 - H (!Jg/1) 

Fe (1119/1) 

Si (IIIIJ/ll 

Mg (1119/1) 

Ca (IIIIJ/1) 

Ha (IIICJ/1) 

K (mg/1) 

Flow (113/s) 

Date 

T~. c·c> 
o2 (dissolved)(IIIIJ/1) 

Conductivity (~o/cm ) 

pH 

Alka1 inity (mg/1 eaco3) 

Turbidity (N.T.U.) 

Suspended Solids (1111]/1) 

I s.s. c:amust1ble 

Tota 1 - P (1.19/1) 

P04 - p (1.19/1) 

H03 - It (J,ICJ/1) 

HH4 - H (1J9/1) 

Fe (IIICJ/1) 

St (IIIIJ/1) 

Mg (1111]/1) 

ca (1111]/1) 

Ha (~~~g/1) 

K (mg/1) 

Flow (111
3/sl 

30/X/79 

26.4 

239 

7.55 

67.4 

15 

91 

10 

. 74 

14.0 

4.3 

15.4 

8.1 

3.S 

1/YI I/80 

27.6 

8.2 

299 

7.70 

84.7 

24 

21.6 

15 

48 

44 

108 

4 

.54 

10.1 

3.8 

13.0 

9.6 

4.2 

R. Humuya at Ojos de Agua 

4/XIl/79 

24'.6 

8.6 

152 

6.2 

70 

58 

90.7 

8 

52 

37 

93 

12 

1.20 

9.6 

5.0 

9.8 

7.2 

3.0 

8/1/80 

24.2 

7.9 

213 

7.85 

86.2 

8 

30.3 

19 

27 

12 

27 

148 

.47 

7 .o 
6.5 

21.8 

9.0 

2.8 

6.59 

5/YIII/80 2/IX/80 

25.5 28.2 

8.2 8.2 

165 Z02 

68.5 

224 

358.0 

13 

165 

39 

25 

18 

4.38 

15.8 

3.6 

5.2 

8.2 

6.1 

76.1 

22.0 

19.8 

15 

36 

20 

88 

10 

.26 

15.8 

4.5 

51.2 

10.7 

4.4 

A2-379 

4/111/80 8/IY/80 

25.2 27.1 

9.1 8.3 

244 315 

8.30 7.75 

103.5 

5.3 

l0.8 

52 

26 

17 

18 

0 

.12 

14.2 

5.1 

23.7 

13.6 

3. 5 

2. 77 

124.3 

4.2 

8.8 

16 

23 

12 

.11 

19.4 

6.4 

27.6 

18.4 

5.0 

3.16 

7/X/80 4/XI/80 

23.4 24.8 

10.7 8.4 

207 410 

71.0 

104 

115.3 

14 

100 

30 

19 

.89 

15.1 

2.6 

19.5 

5.8 

3.5 

94.0 

34 

31.0 

29 

38 

26 

142 

.24 

18.2 

4.0 

35.7 

7.9 

3.4 

6/Y/80 3/YI/80 

29.9 29.4 

8.6 6.6 

276 239 

7.35 7.25 

103.1 

35 

46.3 

42 

86 

14 

8 

.44 

17.9 

5. 7 

17.2 

15.3 

4.6 

6.15 

2/XII/RO 

22.8 

8.8 

264 

88.0 

15.4 

11.3 

18 

26 

18 

49 

14 

.22 

14.4 

4.2 

34.8 

9.2 

3.0 

95.0 

104 

166.3 

11 

121 

70 

56 

10 

1.06 

18.2 

5.0 

14.0 

12.1 

5.0 

7/1/81 

23.0 

9.6 

210 

87.1 

7.6 

8.8 

23 

42 

22 

73 

20 

.20 

12.7 

3.9 

27.3 

8.8 

2.9 



Table A2.5 

Temp. (•c) 

o2 (dissolved)(JIIC)/1) 

Conductivity (-o/cm ) 

pH 

Alkalinity (1119/l eaco3) 

Turbidity (N. T .U.) 

Suspended Sol ids (1119/l) 

% S.S. CodUStibJe 

Total - P ("g/1) 

P04 - " ( "g/1) 

N03 - H (~/1) 

NH4 - H (~/1) 
Fe (mg/1) 

Si (JIIC)/1) 

Hg (JIIC)/1) 

Ca (lllg/1) 

Na (JIIC)/1) 

K (1119/1) 

Flow (m
3
/s) 

Date 

Temp. (•c) 

o2 (dissolved)(IIICJ/1) 

Conductivity (-o/cm ) 

pH 

Alkalinity (1119/1 CaC0
3

) 

Turbidity (N.T.U.) 

Suspended Sol ids (rng/1) 

: S.S. combustible 

Total - P ("g/1) 

P04 -I' (~/1) 

rt03 - N ("g/1) 

NH4 - N ( ~o~g/1) 

Fe (n~g/1) 

Si (mg/1) 

Mg (mg/1) 

Ca (1119/l) 

Na (mg/1) 

K (mg/1) 

Flow (m
3 
/S) 

R. Humuya at Yure confluence 

5/XI/79 

24.8 

246 

1. 75 

50.1 

22 

42 

8 

.16 

4.7 

18.2 

9.6 

3.4 

10/XI 1/79 

25.4 

7.8 

218 

7.4 

87.0 

8 

40.0 

20 

35 

25 

64 

31 

.19 

16.4 

6.4 

13.6 

9.4 

3.0 

14/1/80 

26.0 

12.1 

239 

8.10 

98 

3.8 

21.4 

21 

16 

11 

116 

.16 

7.8 

7.2 

26.8 

10.2 

3.0 

7/VII/80 11/VIII/80 8/IX/80 

26.3 27.1 28.1 

7.9 8.0 8.1 

226 362 498 

7.75 

107.4 

152 

718.8 

10 

236 

44 

104 

30 

3.09 

7.9 

7.8 

8.9 

11.-t 

8.1 

73.8 

130 

140.5 

108 

40 

44 

11 

.66 

15.2 

3.5 

8.0 

7.4 

4.1 

107.3 

27 

28.7 

16 

43 

19 

130 

0 

.25 

15.2 

5.0 

41.5 

11.2 

4.2 

21.46 

A2-380 

11/11/80 

28.0 

7.4 

255 

8.10 

115 

2.3 

2.0 

0.0 

20 

14 

66 

0 

.11 

12.0 

5.2 

27.5 

13.3 

3. 4 

I .. :s 

10/111/80 15/IV/80 

28.9 25.1 

8.9 

284 

8.05 

104.8 

1.9 

2.8 

44 

18 

12 

14 

0 

.04 

13.4 

5.8 

23.2 

16.2 

3.9 

J. !il.i 

8.1 

417 

7.75 

118.8 

11 

19.2 

25 

36 

16 

18 

.20 

17.2 

6.3 

26.9 

17.8 

5.2 

,.60 

13/X/80 10/XI/80 9/XII/80 

23.1 23.3 24.2 

8.0 8.5 8.9 

U4 W5 ~5 

65.8 

75 

73.0 

11 

73 

15 

1.58 

11.7 

2.1 

15.4 

6.0 

2.6 

79.0 

37 

46.7 

50 

28 

187 

.66 

16.4 

4.0 

37 .z 
7.5 

3.0 

94.8 

6.4 

7.5 

10 

14 

17 

62 

14 

.14 

15.7 

4.4 

35.0 

9.6 

3.1 

25.33 

12/V/80 9/VI/80 

30.1 25.9 

7.3 

280 

7.15 

113 

21 

29.6 

38 

54 

10 

6 

0 

.22 

19.4 

5.5 

17 .I 

15.1 

4.9 

13/1/81 

20.5 

9.1 

250 

93.8 

3.8 

34 

18 

15 

20 

.10 

12.8 

4.4 

32.2 

9.6 

3.0 

7.1 

235· 

7.50 

as 

200 

238.0 

10 

154 

64 

56 

14 

2.31 

16.4 

5.1 

9.1 

9.7 

5.5 



Table A2.6 

O.te 

Temp. (•c) 

o2 (dtssolved){IIICJ/1) 

Conduc:ttvtty (IAfthO/CIII ) 

pH 

Atka I tnity (1111)/1 C.C03) 

Turbidity (N.T.U.) 

Suspended Sol Ids (111911) 

% S.S. c:aN!ust1bJe 

Total - P (llg/1) 

P04 - I' (lJCJ/1) 

N03 • N (1J9/l) 

HH4 • It (liCJ/1) 

Fe (1119/1) 

St (1119/1) 

Hg (1119/1) 

c. (lllg/1) 

Na (1119/1) 

K (mq/1) 

Flow (Ill /S) • 

O.te 

Tl!lll!). (•c) 

o2 (dtssotved)(mg/1) 

Conduc: t 1v 1 ty ( IAfthO/CIII ) 

pH 

A1kaltnity {IIICJ/1 c.co3) 

Turbidity {H. r.u.) 

Suspended Sol ids (1119/l) 

% S.S. C:oaGUSt1b\e 

Total - P (\19/1) 

P04 - I' (\JC]/1) 

N03 • H (1J9/1) 

HH4 - H (llg/1) 

Fe (mg/1) 

Sl (mgJI) 

Hg (mg/1) 

Ca (IIICJ/1) 

Na (mg/1) 

K (1111)/1) 

Ft ow ( 11
3/ s ) • 

R. Humuya at Sulaco confluence 

, 
I ; I 0 6 

21/IX/79 6/XI/79 11/Xll/79 15/I/80 12/li/80 11/III/80 16/IV/80 

8.25 

96.8 

15 

59.8 

68 

6 

0.62 

12.8 

3.0 

11.6 

6.6 

3.0 

57.8 

25.5 

230 

7.85 

51.7 

25 

44 

8 

0.26 

12.8 

4.4 

17.3 

9.0 

3.2 

ll.4 

25.4 

8.0 

196 

7.85 

79.0 

8 

21.6 

zo 

34 

26 

68 

37 

0.22 

9.6 

5.1 

14.0 

8.6 

2.9 

28.3 

25.0 

7.9 

260 

6.75 

92.7 

3.6 

4.6 

18 

13 

134 

0.17 

9.2 

6.5 

23.1 

9.8 

3.0 

14.5 

./ ,' 

26.5 

7.6 

250 

7.75 

101 

2.4 

2.6 

77 

30 

14 

70 

2 

0.04 

10.7 

4.8 

24.2 

12.8 

3.5 

8.8 

27.1 

8.0 

265 

8.7 

101.1 

1.7 

3.0 

.53 

24 

13 

12 

0 

0.04 

13.5 

5.2 

24.3 

14.2 

3.8 

5.6 

23.6 

9.1 

320 

7. )5 

119.2 

7. 7 

14.2 

31 

ZR 

12 

18 

0.15 

17.1 

6.0 

26.8 

17.5 

s.o 
5. 6 

'? 4 -

13/V/80 

29.7 

7.6 

297 

7.05 

105 

12 

15.3 

32 

34 

10 

11 

0 

0.15 

18.1 

4.9 

17.3 

14.8 

4.5 

10/Vl/80 8/Vtl/80 12/VIll/80 9/IX/80 14/X/80 11/Xl/80 8/XIl/80 1411/81 

29.0 27.2 25.3 26.7 24.4 23.0 24.2 21.0 

202 

7.35 

76.8 

96 

166.0 

10 

114 

46 

62 

2.08 

15.7 

4.4 

9.6 

9.1 

4.4 

21.5 

8.2 

353 

7.15 

85.7 

570 

745.0 

12 

229 

58 

91 

41 

3.04 

9.8 

6.~ 

5.8 

9.6 

8.8 

27.7 

10.9 

159 

67.2 

1008 

1166.0 

10 

291 

29 

68 

28 

1.16 

12.6 

6.6 

2.2 

7.0 

6.8 

69.0 

A2-381 

8.1 

213 

92.2 

366 

620.0 

14 

184 

24 

74 

10 

3.~8 

16.7 

59.6 

9.4 

208 

67.1 

54 

60.8 

8 

67 

17 

1.90 

19.6 

0.7 

4.7 

3.5 

2.0 

78.3 

9.0 

211 

75.5 

26 

23.1 

15 

42 

28 

166 

0.42 

16.3 

57 .a 

8.5 

227 

90.3 

3.4 

9.3 

4 

20 

14 

3R 

13 

0.15 

15.4 

4.2 

34.8 

9.6 

3.1 

27.] 

9.2 

240 

84.8 

3.5 

35 

18 

22 

20 

0.10 

13.2 

4.0 

28.2 

9.0 

l.O 

19.1 



Table A2.6 (cont.) 

Date 2811/81 10/11/81 25/11/81 11/III/B1 25/1 Il/81 22/IV/81 7/V/81 20/V/81 

TIIIIP. (•c) 25.0 

8.8 

250 

27 . 5 24.0 28.5 26.6 26.4 28.0 29.0 
o2 (dtssohea)(~~q/1) 

Conductivity (~/CII ) 

pH 

Alkalinity (1119/1 c.co3) 

Tui"Didt ty (N. T .U.) 

Suspended Sol ids (~~g/1 ) 

~ s.s. c:oaaust1b1e 

Total • P (~9/1) 

P04 • p (~g/1) 

N03 • H (~/1) 

HH4 • H (\lg/1) 

Fe (1119/1) 

Sl (~~g/1) 

Hg (IIIIJ/1) 

c. (IIIIJ/1) 

Na (IIICJ/1) 

I( (IDI)/1) 

Flow (,.3/sl • 

95.8 

3.8 

6.9 

25 

10 

6 

8 

26 

0.11 

14.1 

5.2 

34.5 

9.4 

2.2 

12.3 

263 

89.9 

4.3 

36 

18 

17 

0.22 

6.9 

11.0 

207 

76.0 

6.3 

7.6 

44 

43 

34 

64 

24 

0.16 

14.8 

4.2 

27 .4 

10.4 

3.9 

14.5 

256 

94.6 

3.2 

5.5 

27 

24 

16 

10 

25 

0.15 

9.6 

8.4 

232 

91.7 

15.7 

19. 5 

IS 

46 

J4 

38 

28 

0.18 

15.7 

13.4 

245 

95 

11 

8.3 

56 

22 

11 

14 

19 

0.16 

12.0 

4.8 

34.7 

12.8 

3.9 

6.4 

Date 6/VI/81 23/VI/81 30/VI/81 8/VII/81 16/VII/81 22/Vll/81 

Temp. c•c> 24.8 25.o 23 . 5 2ti.8 24.5 24.2 

o2 (dissohed)(~~g/1) 7.7 8.5 7.8 8.4 7.9 

Conductivity (~O/CIII ) 166 125 268 191 168 166 

ptt 

Alkaltntty (aag/1 C.C03) 84.6 

Tui"Dtdt ty (N. T .U.) 1344 

Suspended So I t ds ( aag/1) 2170 

s s.s. c:od)usttble 

Total • P (~/1) 

P04 • p (\1911) 

N03 • H ( 119/ll 

HH4 • H (\lg/1) 

Fe (mg/1) 

St (1119/1) 

Hg (~~g/1) 

C.t (llllj/1) 

Na (111CJ/l) 

I( (mg/1) 

Flow (11 3/s) • 

9 

408 

71 

73 

60 

2.11 

18.0 

54.4 

55.5 

1220 

1804 

4 

164 

51 

44 

60 

2.93 

15.7 

189 

48 . 2 

100 

725 

9 

92 

40 

116 

26 

1.10 

16.0 

154 

68.0 

37 

24.9 

23 

140 

46 

46 

0.62 

18.2 

48.0 

A2-382 

55 

70 

81.5 

10 

107 

52 

38 

0.38 

16.8 

69.0 

7 .a 
65 

176 

1164 

9 

332 

43 

32 

4.128 

15.6 

69.0 

267 

92 

8.4 

12.8 

20 

18 

6 

18 

o. 12 

14.6 

5.6 

37.7 

15.8 

4.6 

9. 7 

9.0 

261 

100.0 

4.2 

12.0 

4.0 

13 

6 

19 

0.12 

13 . 6 

5.0 

36.6 

15.5 

4. 4 

3.9 

31/VII/81 6/VIII/81 

23.2 23.5 

6.7 8.0 

188 218 

61 

142 

173.0 

138 

34 

43 

0.96 

13.9 

40.3 

77 

36 

24.3 

21 

J2.3 



Table A2.6 (cont.) 

Date 

Tet~P. c•c) 

o
2 

(dissohed)(~~g/1) 

Conductivity (~o/c:m ) 

pH 

12/YIII/81 

22.5 

9.0 

139 

Alkalinity (111)/1 CaC03) 62 

Turbidity (N.T.U.) 780 

Suspended Solids (IIICJ/1} 1410.0 

I S.S. cQR)ust1ble 

Total - P ("'1/ll 

P04 - p (lJC.J/1) 

H03 - H (lJC.J/1} 

NH4 • H (~g/1) 

Fe (mg/1} 

St· (111CJ/1l 

Mg (mg/1} 

Ca (IICJ/1} 

Ha (mg/1} 

K (1119/l) 

Flow (113/s) • 

Date 

r~. c·c> 
o2 (dissolved)(mg/1) 

Conductivity (~0/CID ) 

pH 

Alkalinity (1119/1 eaco3) 

Turbidity (N. T.U.) 

Suspended Soltds (mg/1) 

I S.S. cQR)ustible 

Total - P (~/1} 

P04- p (IJCJ/1) 

NOJ • H (IJCJ/1} 

NH4 • H (~g/1) 

Fe (mg/1) 

Si (IIIIJ/1} 

Mg {mg/1) 

Ca (lfiCJ/1) 

Ha (mg/1) 

K (mg/1) 

Flow (113/s) • 

10 

68 

43 

35 

?..59 

13.7 

136 

613 
4/Xl/81 

20.5 

9.1 

208 

83.8 

52 

52.5 

74 

30 

26 

24 

.19 

11.0 

59.6 

20/YI I I/81 

24.9 

8.3 

143 

65 

250 

420.0 

11 

218 

35 

48 

1.55 

15.5 

108 

6YD 
11/Xl/81 

20.0 

9.0 

246 

89 

13 

18.7 

14 

48 

32 

140 

14 

.J4 

9.5 

38.5 

(;(.: 

10/IX/81 

24.1 

156 

70 

330 

48:!.0 

10 

214 

63 

45 

20 

0.38 

5.3 

131 

30/IX/81 

24.0 

6.4 

318 

51 

564 

1024.0 

10 

295 

41 

56 

36 

2.47 

10.6 

140 

7/X/81 

22.0 

9.4 

163 

58 

186 

864.0 

8 

263 

32 

26 

20 

1.78 

13.8 

137 

14/X/81 

24.2 

8.8 

208 

57 

80 

96.5 

g 

80 

36 

47 

10 

0.61 

16.6 

102 

21/X/81 

21.5 

8.6 

236 

89 

48 

49.3 

61 

33 

51 

0.66 

4.0 

63.2 

28/X/81 

22.0 

8.7 

212 

117.5 

1970 

5320.0 

10 

• 284 

70 

89 

109 

2.50 

23.9 

186 

18/XI/81 25/Xl/81 2/Xll/81 9/XII/81 16/XII/81 24/111/82 14/IY/82 

21.3 

9.1 

244 

92.8 

10 

9.3 

21 

46 

24 

32 

13 

.14 

6.6 

28.8 

A2-383 

21.0 

9.4 

266 

97.0 

6.2 

8.2 

43 

27 

10 

.01 

10.2 

22.4 

23.0 

7.8 

273 

105 

9.8 

23 

33 

20 

8 

22 

.01 

10.6 

20.7 

19.3 

9.2 

276 

77 

15 

15.7 

17 

42 

30 

34 

25 

19:4 

9.4 

353 

86 

23.3 

29 

27 

30 

8 

.05 .07 

6.6 11.6 

35.6 21.5 

22.8 

9.4 

338 

99 

24 

13 

.OJ 

12.6 

7.0 

21.8 

10.8 

305 

95 

22 

13 

40 

.09 

14.6 

5. 1 



Table A2.7 

Due 

r..,. (•c) 

o2 (dtssolved)(lll]/1) 

Conductivity (~/em ) 

ptf 

Alkalinity (111]/1 caco3) 

Turtlid1ty (N. T .U.) 

Suspended Sol ids (111]/1) 

~ S.S. c:OIGust1ble 

Total - P (~g/1) 

P04 • p (~/1) 

H03 - H ( 119/1) 

HH-' • H (119/1) 

Fe (IDCJ/1) 

Sl (111]/1) 

Mg (111]/1) 

ca (IICJ/1) 

Ha (IDCJ/I) 

IC (1119/1) 

Flow (m3tsl • 

Oate 

Temp. (•c) 

o2 (dissolved)(IIIC)/1) 

Conductivity (~/em ) 

pH 

Alkalinity (IIIC)/1 taC03) 

Turtlidity (N. T .U.) 

Suspended Solids (IIIC)/1) 

" S.S. cCIIGustible 

Total - P (119/l) 

P04 • p ( 1'9/ll 

1103 • H ( 119/1) 

NH4 - It (!'g/1) 

Fe (1119/l) 

Si (mg/1) 

Mg (IIIC)/1) 

ca (IIICJ/1) 

Na (IDCJ/1) 

IC (IDCJ/1) 

Flow (•3/s) • 

R. Sulaco at Humuya confluence 

11/Xll/79 15/1/80 12/II/80 11/111/80 16/IV/80 13/V/80 10/VI/80 8/VII/80 8/Xll/80 

25.2 

7.9 

266 

7.55 

127.0 

36 

75.4 

14 

45 

16 

44 

37 

.54 

11.2 

11.9 

32.0 

7. 7 

2.3 

53.2 

24.9 

7.6 

309 

7.4 

131.8 

4.8 

6.4 

9 

9 

155 

.17 

9.2 

12.0 

40.2 

7.8 

1.7 

22.6 

26.1 

7.7 

274 

7.25 

133 

2. 7 

5.2 

58 

21 

78 

6 

.05 

10.2 

6.9 
36.0 

8.6 

1.7 

15.8 

27.8 

7.3 

327 

7.10 

133.1 

1.6 

1.8 

44 

10 

11 

17 

.02 

10.6 

6.8 

36.9 

9.2 

1.8 

11.6 

24.6 

8.2 

293 

7.45 

135.8 

1.5 

1.~ 

90 

24 

0 

.04 

12.1 

6. 7 

38.7 

9.6 

1.8 

8.9 

30.0 

8.4 

297 

7.60 

146.5 

54 

112.5 

9 

56 

20 

26 

0 

.47 

13.3 

7.0 

32.0 

9.8 

3.3 

l!l.Z 

26.3 

9.9 

150 

7.25 

64.3 

222 

418 

11 

166 

28 

34 

14 

4.46 

12.1 

5.0 

4.8 

6.4 

6.1 

14/I/81 28/I/81 10/tl/81 25/11/81 11/III/81 25/111/81 22/IV/81 

21.5 

8.9 

266 

128.2 

3.8 

4.3 

12 

27 

6 

16 

22 

.12 

9.6 

5.4 

42.3 

7.0 

1.6 
25.6 

24.0 

8.8 

267 

125.2 

3.3 

5. 7 

20 

24 

24 

23 

18 

.11 

9.6 

5.1 

34.4 

9.5 

2.4 
19.9 

26.4 

259 

121.7 

1.9 

10.6 

a 

8 

4 

14 

22 

.10 

7.2 

17.9 

24.0 

262 

125.8 

33.0 

32.5 

28 

23 

10 

33 

26 

.34 

11.1 

6.2 

40.3 

7.8 

2.9 

19.9 

A2-384 

28.3 

261 

124.8 

2.8 

5.3 

25 

14 

20 

.18 

7.5 

14.5 

26.2 

270 

137 

3.8 

6.0 

43 

8 

22 

.06 

7.2 

12.4 

26.2 

243 

111 

18 

19.0 

32 

19 

8 

20 

.23 

8.3 

5.8 

44.1 

8.6 

2.5 

15.2 

27.3 

7.7 

349 

7.65 

92.4 

224 

289 

10 

144 

26 

68 

23 

2. 73 

7.6 

4.9 

10.2 

7.0 

4.4 

.10.9 

24.4 

8.8 

253 

116.9 

6.0 

15.3 

14 

6 

54 

16 

.2i 

11.1 

5.4 

41.2 

7.2 

1.8 

36.5 

7/V/81 20/V/81 

29.0 

254 

126 

15.5 

27 

18 

11 

20 

.15 

8.2 

6. 3 

~7 .2 

9.2 

2.4 

14.) 

29.4 

9.5 

252 

125 

12.3 

14 

11 

22 

.14 

8.0 

6.4 

42.7 

9.5 

2.2 

9. 3 



Table A2.7 (cant.) 

Date 21/X/81 28/X/81 25/XI/81 2/Xll/81 16/Xll/81 

Tap. (•c) 22.0 23.6 20.5 23.3 20.0 

o2 (dtssalved)(~~~g/1) 8.7 10.9 9.3 8.8 8.6 

Canducttvtty (~a/cm ) 296 212 300 293 259 

pH 

A1ka11ntty (1119/1 CaC03) 134.7 105.3 132.9 109 132 

Turbidt ty (N. T .U.) 42 258 5.2 

Suspended Solids (1119/l) 49.7 366 8.3 12.0 20.3 

I S.S. c011Gusttb1e 8 14 27 17 21 

Tota 1 - P ( ll9/1) 31 99 14 10 14 

P04 - I' (~/1) to 21 9 8 

N03 - N (119/1) 45 75 6 8 6 

rtH4 - N (~g/1) 10 15 16 10 

Fe (1119/l) .31 .87 .03 .01 .45 

St (IDCJ/1) 7.4 9.4 6.4 6.2 6.3 

Mg (mg/1) 

Ca (1111}/1) 

Na (IIICJ/1) 

K (181)/1) 

Flow <•3tsl • 67.9 ?7.2 33.2 29.9 28.2 

A2-385 



Table A2.8 

Due 

r~. c•c) 
o

2 
(dhsolved)(IIIJ/1) 

Conduct 1v 1ty ( l'llhO/ c:a ) 

pH 

Alkalinity (IIICJ/1 CaC03) 

Turtndity (N.T.U.) 

Suspended Solids (1119/1) 

: S.S. cOIIIbustible 

Total - P (l'g/1) 

P04 - P (~o~q/1) 

ltOJ - " ( 1'9/1 ) 

NH4 • H (~o~g/1) 

Fe (1119/1) 

Sl (IDIJ/1) 

He) {lllg/1) 

c. (1111)/1) 

Na (.-q/1) 

It (.g/1) 

Flow (1111/s l • 

Oate 

Te~C~. < •c l 
0z (dhsolved)(.g/1) 

Con«Suctivity (Uifto/aa ) 

pH 

Alkalinity (111911 CaC03) 

Turbidity (N. T.U.) 

Suspended Solids (1119!1) 

~ S.S. colllbustible 

Total - P ( 119/l) 

P04 - P (~o~g/l) 

N03 - H ( 1.19/1) 

NH4 - " (~o~q/1) 

Fe (1119/ll 

Sl (1119/1) 

He) (mq/1) 

Ca (1119/ll 

... (1119/1) 

It (1119/ll 

Flow <•3/s) • 

I 
R. Humuya at El Cajon 

- . l 
(? ..... 

21/IX/79 22/lll/79 

26.7 

160 

181.4 

14 

92 

10 

1.28 

12.0 

27.9 

206 

8.15 

640.2 

11 

232 

21 

2. 53 

11/l/79 

24.1 

209 

8.65 

2007.1 

512 

52 

2.56 

12.2 

5.0 7.0 8.0 

20.0 17.4 9.1 

7 .s. 8.8 9.6 

3.4 6.6 16.4 

184.8 234.4 1397.8 

19/l/79 

25.8 

216 

8.35 

555.9 

9 

156 

22 

2.61 

13.4 

5.8 

9.7 

9.0 

8. ~ 

283.3 

25/l/79 

25.5 

222 

7.9 

206.5 

84 

J8 

2. 22 

12.0 

5.4 

14.6 

8.2 

4. 7 

210.4 

.. --; _, ::,\ 

2/XI/79 

27 .o 

245 

8.35 

82.4 

20 

64 

.41 

12'. 3 

6.2 

25.4 

8.2 

2.7 

114.2 

/ 

../ 

30/ll/79 7/XII/79 14/XIJ/79 19/ll I/79 27/ll 1/79 l/1/80 

24.5 

8.1 

253 

7.8 

149 

174 

253.2 

10 

75 

38 

40 

16 

1.19 

10.2 

7.8 

32.2 

8.4 

4.6 

87.9 

26.5 

8.0 

234 

7.6 

105 

39 

85.2 

12 

so 
21 

100 

29 

.66 

12.6 

8.0 

20.8 

7.9 

2.6 

ao.3 

25.9 

7.8 

237 

7.25 

109 

19 

51.2 

13 

24 

23 

33 

10 

.31 

6.8 

7. 7 

23.5 

8.1 

2.6 

74.2 

A2-386 

25.5 

8.0 

252 

8.15 

142 

225 

353.2 

8 

66 

27 

48 . 

10 

1.31 

8.5 

10.8 

32.5 

7. 8 

5.4 

108.0 

24.1 

8.3 

247 

7.85 

112 

14 

52.6 

12 

14 

18 

28 

28 

.21 

10.4 

8.3 

29.0 

7. 9 

2.2 

58.2 

24.7 

7.8 

253 

7.95 

125 

20.1 

22 

14 

10 

10 

116 

.23 

9.2 

9.0 

32.2 

8.6 

2.3 

46.1 

9/XI/79 

24.3 

257 

7.95 

46.6 

24 

46 

28 

.37 

6.8 

6.2 

27.5 

8.3 

2.6 

101.4 

16/ll/79 

20.9 

233 

6.45 

205.7 

10 

80 

17 

1.18 

5.2 

6.2 

27.6 

7.2 

4.0 

150.3 

'( 

) 

23/XI/79 

25.2 

8.4 

264 

7.45 

119 

16 

100.0 

20 

23 

0 

.26 

10.0 

6.1 

28.0 

8.3 

2.4 

84.2 

10/1/80 18/I/80 24/1/80 

25.2 25.~ 

7.8 7. 7 

164 268 

7.25 7.55 

116 121 

6 

34.2 

17 

13 

91 

.20 

a.o 
9.4 

33.4 

8.4 

2.2 

47 .I 

6 

5.0 

14 

14 

64 

.19 

10.2 

5.6 

JJ.4 

9.2 

2. 3 

36.7 

24.8 

8.0 

266 

7. 75 

123 

4.5 

8.6 

12 

8 

14 

11 

.15 

10.2 

6.0 

33.1 

9.6 

2. 4 

32.0 



Table A2.8 (cont.) 

I 

i---D /) 

Dna Z/11/80 8/11/80 15/ll/80 Z2/tl/80 29111/!0 7/111/80 14/111/80 21/lll/80 27/lll/80 

TttiiD. c•c) 26.2 

~ (d1ssolved)(a~q/1) 8.2 

Conduc:tiv1ty ( -a/aa ) 278 

ptt 7.9 

Alk&llntty (DJ/1 C&C.0 3) 124.5 

Turoidtty (H. r.u.) 3.8 

Suspended Solids (111)/1) 6.0 

S S.S. COIIDUStlble 0 

Total • P (~~Q/1) 

P04 • P (~o~q/1) 

H03 • H ( 1.19/1 ) 

tiH4 • H (I.IQ/1) 

Fe (111911) 

Sl (IIICJ/ll 

Hg (1111)/ll 

C& (IIIIJ/1) 

H& (IIIIJ/1) 

I( (DJ/1) 

Flaw <•3 /!) • 

16 

0 

.11 

11.8 

6.4 

32.7 

9.8 

2.4 

26.6 

,-., / 

22.7 

8.3 

283 

7.3 

125.4 

2.6 

Z.4 

17 

16 

11 

4 

.15 

17.8 

4.6 

10.4 

9.6 

3.8 

26.0 

27.2 

7.4 

274 

7.65 

128 

2.4 

2.6 

38 

17 

10 

4 

.12 

11.8 

6.4 

34.1 

9.6 

2.4 

22.9 

) ) 

26.5 

7.4 

279 

7. 75 

132 

2.6 

l.ll 

100 

0 

0 

.05 

12.2 

6.6 

33.1 

10.0 

2.6 

20.7 

Due 5/IV/80 10/_lV/80 16/IV/80 25/IY/80 

r~. <•c) 
o2 (dtssahed)(.q/1) 

Conducthity (.-a/aa ) 

pH 

Alk&llntty {.q/1 C&C03) 

Turoidtty (N. T.U.) 

Suspended Saltds (IICJ/1) 

S S. S. COleUS t ib le 

Taut - P (~o~g/1) 

P04 • P (~o~q/1) 

N03 • It ( \ICJ/ 1) 

HH4 • N (\IQ/1) 

Fe (1119/ll 

Sl (IICJ/1) 

Mg (IICJ/1) 

c. (IICJ/1) 

H& (IICJ/1) 

I( (IIIIJ/1) 

29.0 27.0 25.3 26.0 

8.7 8.5 8.1 8.6 

277 280 615 272 

7 • 30 7 . 25 7. 15 7 . 40 

124.8 125.0 129.7 120.8 

5.7 

10.0 

23 

17 

6 

0 

1.9 

28 

14 

0 

0 

.04 

14.3 

6.5 

32.4 

12.6 

2.8 

5.5 

8.0 

41 

20 

12 

0 

.13 

15.0 

6.7 

37.6 

13.0 

3.1 

10 

21.7 

18 

JO 

10 

24 

0 

25 

13.1 

6.0 

26.8 

10.6 

2.8 

27.8 

7.9 

269 

7.60 

129.7 

1.8 

3.2 

62 

12 

6 

14 

0 

.03 

12.0 

6.8 

31.6 

11.1 

2.6 

20.9 

1/V/80 

30.2 

8.3 

251 

7.25 

114.6 

12 

11.6 

36 

22 

15 

8 

.09 

12.3 

5.5 

25.5 

10.0 

2.8 

28.8 

7.2 

267 

6.75 

124 

1.8 

6.6 

67 

15 

10 

11 

0 

.03 

11.0 

6.2 

}2.8 

10.J 

2.5 

18.9 

8/V/80 

30.4 

7.2 

253 

7.05 

117.8 

100 

113.7 

16 

80 

31 

77 

6 

.99 

14.8 

6.2 

16.2 

10.2 

4.'1 

Flaw (•3/s) • 

.09 

14.9 

6.5 

30.3 

12.6 

2.8 

13.0 13 • 0 14. 5 14. 8 I 3. 9 20. I -----A2'=Jgr--·------·---

28.7 

8.6 

309 

7.65 

123.8 

2.2 

4.2 

14 

}6 

16 

0 

.OS 

12.4 

6.6 

31.6 

11.0 

2.6 

15.8 

26.9 

7.5 

285 

6.90 

125.6 

2.0 

3.0 

47 

16 

0 

0 

.OS 

13.1 

14.9 

16/V/80 22/Y/80 

29.6 30.8 

8.6 7.8 

JQI 265 

8.25 7.3 

136 131.9 

38 

36.5 

22 

36 

14 

20 

0 

.45 

13.7 

6.8 

24.6 

12.6 

3.6 

13.1 

28 

26.4 

17 

26 

10 

.]4 

14.3 

6.8 

23.5 

12.6 

3.4 

28.5 

7. 9 

278 

7.45 

121.8 

2.0 

). 7 

42 

14 

.04 

11.8 

7 .I 

29.5 

12.1 

2.8 

13.9 

JQ/V/80 

28.8 

7.2 

241 

7.3 

117 

liZ 

342.0 

11 

162 

56 

67 

33 

4.08 

13.7 

6.7 

9.9 

9.1 

5.5 



Table A2.8 (cont.) 

Cue 

TeiiP. c •c1 

~ (dlssolved)(aJ/1) 

Conductivity ( ... 0/CII ) 

pH 

Alkalinity (IIIJ/1 C•C03) 

Tuf1)idtty (N. T.U.) 

Suspended So It ds (111)/1) 

I S.S. c~ust;ble 

Total • P (J,ICJ/1) 

P04 • P (~9/1l 

ItO 
3 

• II ( 119/l ) 

NH.\ • H (llq/1) 

Fe (111)/1) 

St (IIIJ/1) 

Mg (II)/ I) 

c. (111)/1) 

Ita (1111)/1) 

K \11911) 

Flow (•3 /s) • 

Date 

r .... c•c) 
o2 (dtssolved)(llll)/1) 

Conductivity ( Ullha/CII ) 

pH 

Alkalinity (IIIJ/1 C.C03) 

fuf1)tdtty (N. T.U.) 

Suspended Sol ids (IIJ/1) 

: S. S. COIIGUSt ib le 

Total • P (J,ICJ/1) 

PD4 • P (11')/1) 

N03 • H ( 119/l ) 

Nlt4 • It (IIC)/1) 

Fe (11911) 

St (IIIJ/1} 

Mq (IIIC)/1) 

c. (1111)/1) 

Na (1119/1) 

K (~~q/1) 

Flow <•1/s) • 

/ '') ) 

6/VI/80 12/VI/80 20/VI/80 26/VI/80 3/VII/80 10/VII/80 17/VII/1!0 l~/VII/80 1/VIII/80 

26.0 

7.8 

268 

7.40 

87.0 

960 

794.0 

10 

472 

48 

78 

38 

6.44 

19.1 

8.3 

5. 3 

8.2 

12.4 

26.4 

8.2 

275 

7.50 

82.0 

840 

1226.1) 

9 

296 

40 

65 

26 

5.88 

15.1 

7.0 

5.2 

li.d 

8.8 

26.0 

8.9 

334 

7.80 

91.0 

760 

967.0 

10 

276 

56 

86 

30 

6.38 

16.1 

9.5 

5.9 

9.2 

8.2 

26.0 

7.6 

203 

7 .l 

92.8 

68.1) 

74.0 

60 

37 

123 

10 

1.16 

7.6 

4.4 

19.2 

7. I 

3.4 

28.9 

8.1 

236 

7.75 

111.2 

308 

283.0 

136 

18 

74 

18 

1.83 

7.9 

6.a 

16.0 

8.1! 

4. 7 

53.2 

25.7 

7.5 

177 

7. 75 

82 

376 

474.0 

11 

180 

42 

53 

19 

2.68 

7.0 

5.3 

1. 7 

1. I 

5.2 

87.7 

27 .l 

7 .o 

317 

7.80 

88.7 

6.5 

73.0 

12 

88 

35 

72 

35 

.14 

11.8 

-A. 4 

18.5 

7.0 

3.2 

80.1 

23.9 

7.7 

Ill 

6.9 

196 

36 

43 

. 74 

12.7 

4. 7 

5.6 

6.8 

6.6 

287.0 

115.0 

17 

90 

26 

49 

10 

I. 75 

13.5 

4.5 

13.3 

6.8 

3.4 

168.9 

8/VIIl/80 15/¥111/80 21/VIII/80 27/VIIl/80 4/ll/80 IZ/Il/80 19/ll/80 26/IX/80 2/X/80 

26.1 

8.3 

192 

84.5 

104 

107.0 

57 

25 

65 

6 

.66 

12.6 

3.0 

12.6 

6.8 

3.1 

129.7 

28.1 

8.5. 

173 

86.0 

126.0 

1528.0 

13 

253 

67 

54 

42 

1.21 

11.9 

6. 7 

4.8 

7.6 

7.2 

100.1 

26.6 

7. 7 

169 

92.7 

402 

488.0 

10 

192 

25 

50 

32 

10.56 

13.6 

A2-388 

28.7 

7.2 

217 

94.8 

34 

41.0 

ll 

42 

115 

10 

.62 

14.3 

4.7 

38.8 

8.1 

3.4 

88.1 

27 .J 

7.1 

219 

100.7 

126.0 

147.0 

13 

90 

16 

124 

16 

. 96 

12.2 

66.4 

22.8 

8.9 

114 

66.5 

328 

1846.6 

8 

356 

26 

85 

24.0 

8.1 

81.0 

126 

164.0 

8 

112 

34 

25.7 

8. 7 

392 

90.1 

232 

287.0 

10 

128 

21 

41 22 28 

1.63 1.82 1.31 

16.4 10.6 15.4 

16.8 3.7 4.6 

56.2 29.5 )4.4 

11.0 6.4 7.0 

21.4 3.7 2.9 

26.3 

10.8 

liD 

97.0 

820 

1034.il 

268 

32 

46 

1. 55 

15.2 

-. 

1 294_. ___ 2;;;.:6:.;,7.:..:. 2;._ __ 1_1&_._8 __ 2_3_8 __ 



Table A2.8 

Dace 

r~. c•c) 
0z (dtssolved)(~/1) 
Conducttvtty (l.lllho/CII ) 

pH 

Alkalinity (~/1 ~C03 ) 

Turojdi ty (N. T. U. l 

Suspended So I Ids (IIIJ/ll 

% S. S. cCIIIDustible 

Total • P (~ag/1) 

P04 • p (~ag/1) 

N03 • N (1'911) 

NH4 • N (1'9/1) 

Fe (IICJ/1) 

Sl (111)/l) 

Mg (111)/1) 

~ (111)/1) 

... (~/1) 

I( (111)/1) 

Flow (•] /S) • 

Dace 

Ta.p. (•c) 

0z (dtssolved)(IIC)/1) 

Conducthity (.,.no/CII l 

pH 

A1ka1tnt ty (~/1 ~C03 ) 

Turbidity (N. T.U.) 

Suspended Solids (~/1) 

~ S. S. CCllllbust ib1e 

Toul • P (1'911 l 

P04 • p (1'9/l) 

N03 • N (1'9/1) 

NH4 • N (I'C]/1) 

Fe (IDCJ/1) 

Sl (IDCJ/1) 

119 (IICJ/ll 

C.a (IDCJ/ll 

Na (IDCJ/1) 

I( (11911) 

Flaw <•3/sl • 

(cont.) 

8/X/80 

23.0 

8.6 

324 

87.0 

184 

216.0 

10 

125 

25 

20 

2.87 

10.0 

3.9 

31.2 

5.8 

3.0 

289 

25/111/81 1/IV/81 

25.0 

253 

114 

9 

15.0 

33 

20 

18 

20 

44 

.15 

12.0 

20.8 

120 

23.0 

49 

14 

8 

6 

.07 

10.8 

( 

28/1/81 10/11/81 

25.0 

8.5 

256 

115.2 

3.4 

6.3 

20 

18 

14 

10 

22 

.II 

11.0 

5.3 

]4. 5 

9.4 

2.2 

32.:! 

9/IV/81 

24.6 

9.0 

273 

109 

4 

8.0 

72 

16 

8 

6 

26 

.06 

11.8 

27.0 

8.4 

248 

108.7 

4.8 

6.5 

69 

18 

30 

33 

.13 

8.8 

28.9 

'. ,-

22/IV/81 

28.0 

232 

110 

14 

13.7 

41 

14 

54 

24 

.18 

10.2 

5.1 

39.0 

10.6 

].0 

16.5 21.6 

A2-389 

/ 
( 

·,.-· 

17/11/81 25/11/81 4/111/81 111111/81 181111/81 

27.0 

243 

116.5 

43 

7.0 

52 

22 

8 

12 

]4 

.05 

11.4 

b.O 

38.8 

9.7 

2.6 

28.8 

24.5 

8.6 

235 

98.1 

22.5 

23.7 

lO 

lO 

22 

29 

39 

.29 

12.2 

5.5 

37.0 

9.4 

3.6 

34.4 

29/IV/81 12/V/81 

26.2 

7.0 

267 

114 

4. 7 

86 

12 

14 

18 

.08 

11.0 

5.8 

4i.J 

11.5 

2.9 

15.4 

27.1 

8. 7 

254 

104 

II 

14.0 

]9 

18 

6 

8 

25 

.20 

10.o 

5.7 

40.3 

11.8 

3.2 

14.9 

28.0 

241 

112.0 

5.3 

9.3 

4 3 

26 

6 

11 

24 

.15 

9.6 

25.5 

20/V/81 

30.0 

9.2 

254 

110 

8 

8.9 

13 

ll 

18 

.14 

9.3 

5.8 

38.9 

10.7 

2.5 

13.2 

28.5 

254 

112.5 

3.1 

5. 7 

18 

16 

8. 

14 

20 

.18 

9.7 

22.9 

26.8 

8.0 

248 

110 

7. 7 

22 

13 

10 

48 

.10 

10.4 

5. 7 

36.1 

10.3 

3.1 

22.9 

28/V/81 3/VI/81 

30.0 

6.0 

240 

84 

306 

102.0 

22 

254 

45 

88 

95 

.60 

10.1 

26.3 

28.0 

84 

830 

358.0 

14 

420 

74 

73 

100 

2.os 

15.5 

85.5 



Table A2.8 

Date 

Te.p. (•c) 

o
2 

(d1ssolved)(111J/1) 

CondUCttvity (.-o/ca ) 

pH 

A1ul tntty (aa/1 ~co3 ) 

(cont.) 

6/VI/81 

25.0 

7.4 

219 

84 

Turbidity (N. r .u.) 1288 

Suspended Solids (aa/1) 2940.0 

s S.S. caaaustib1e 9 

Toul • P (~/1) 

P04 • " (~/1) 

H03 • N (~/1) 

""4 . " (11')/1) 

Fe (1119/1) 

Sl (IIIJ/1) 

HI) (IIIIJ/ll 

~ (IIC)/1) 

... (IIIJ/1) 

l (IIC)/1) 

Flow (•3 /s) • 

404 

46 

74 

63 

2.02 

17.3 

83.4 

9/VI/81 12/VI/81 17/VI/81 

24.8 

7.2 

146 

70 

126 

3.20 

14.6 

814 

25.6 

7.7 

158 

7.6 

57 

27.0 

7.9 

158 

70 

S88 

1026.0 

10 

80 

20 

40 

60 

2.44 

13.4 

279 

,.. r r 

{ . / . 
_)-

23/VI/81 30/VI/81 8/VII/81 16/VII/81 22/VII/81 

25.9 

7.9 

147 

65 

890 

1428.0 

9 

135 

lO 

70 

41 

2.98 

12.9 

646 

25.9 

8.6 

151 

58 

96 

682.0 

11 

81 

31 

118 

25 

.51 

13.5 

285 

27.0 

7.7 

231 

84 

39 

35.7 

19 

158 

31 

49 

.32 

14.7 

96.3 

25.0 

7.8 

199 

69 

25.0 

8.2 

176 

1. 7 

62 

81 146 

93.0 1064.0 

9 9 

110 

38 

52 

.65 

14.4 

147 

/ _) 

345 

37 

l9 

3.12 

12.7 

205 

Date 31/VII/81 6/VIII/81 12/YIII/81 20/Ylil/81 10/ll/81 23/IX/81 lO/IX/81 7/l/81 14/1/81 

T...,. (•c) 

o
2 

(dtssolved){IIIJ/1) 

Conducttvtty (~/CII ) 

pH 

AHt•ltnity (aa/1 ~C03 ) 

Turbidity (N. T .U.) 

Susp.ended Solids (1111)/1) 

S S.S. cOIGustible 

Toul - P (~/1) 

P04 • " (~o~g/1) 

N03 - N (119/1) 

NH~ - H (~/I) 

Fe (IIICJ/1) 

Si (1111)/1) 

HI) (1111)/1) 

c. (IICJ/1) 

... (MI)/1) 

K (IIC)/1) 

Flow <•3/s) • 

23.8 

8.1 

zo1 

82 

102 

119.5 

121 

.80 

13.6 

96.2 

25.0 

7.6 

239 

91 

34 

44.8 

18 

357 

16 

42 

.61 

17.2 

24.8 

8.4 

161 

71 

564 

903. J 

10 

172 

31 

l2 

1.85 

13.3 

24.5 

8.2 

172 

76 

265 

534.11 

10 

196 

27 

43 

1.69 

12.2 

81.8 272 293 

AZ-390 

24.2 

157 

80 

456 

315 

42 

41 

28 

1.87 

12.4 

l71 

24.1 

7 .a 

221 

68 

464 

578.0 

15 

328 

43 

55 

34 

2.18 

8.4 

262 

24.0 

7.8 

201 

10 

340 

430.0 

11 

184 

24 

44 

23 

1.89 

13.0 

267 

23.2 

8.9 

187 

71 

144 

612.0 

10 

262 

28 

34 

16 

I.H 

10.6 

JIB 

23.7 

8.6 

235 

70 

75 

101 

11 

68 

28 

46 

16 

.15 

13.6 

190 



Table A2.8 

Due 

Tap. c•c) 
o

2 
(dtssolved)(~~g/1) 

Conduc:ttvtty (~/CII ) 

pH 

Alk•llntty (111)/l C.C03) 

Tu~idtty (N.T.U.) 

Suspended Soltds (~~g/1) 

l s.s. cCIIIb&ast1ble 

Toul - P (\19/1) 

P04 - I' ("'1/1) 

N03 - N ("'1/1) 

HH4 • II ("'1/1) 

Fe (1111)/1) 

Sl (IIIIJ/ll 

Hq (lllg/1) 

c. (~~q/1) 

~ (IIIIJ/1) 

K (~/1) 

flow (•3/s) • 

(cont.) 

21/X/81 

21".2 

8.3 

262 

112.5 

42 

46.5 

10 

49 

21 

51 

9 

.46 

11.7 

131 

26/l/81 

23.0 

9.2 

193 

109.8 

1560 

3020 

12 

321 

l8 

48 

37 

1.98 

8.2 

283 

4/ll/81 11/ll/81 

21.5 

8.2 

228 

·101.2 

108 

125 

8 

135 

19.9 

8.6 

243 

8.0 

110 

20 

19.2 

21 

45 

33 

89 

20 

.16 

5.9 

86.8 

r 
__:..,.--

Dltt 13/1/82 20/l/82 26/1/82 3/11/r\2 

r.,. c•c) 21.0 

o2 (dtssolved)(~~g/1) 9.4 

Conductivity (~/CII ) 254 

pH 

Alultntty (~/1 c.co3) 142 

Tu~tdtty (N. T .U.) 

Suspended Solids (1119/l) 

l S.S. coftlust1blt 

Tou1 - P (~/1) 

P04 - I' ("'1/1) 

1103 • N ("'1/1) 

NH4 • II (1'9/1) 

Fe (~~g/1) 

St (~~g/1) 

Hq (~~g/1) 

c. (119/1) 

~ (lllg/1) 

K (IIIJ/1) 

Flow (•3/s) • 

24 

12 

46 

6 

.12 

4.3 

34.2 

20.8 

9.0 

308 

151 

6 

22 

10 

48 

4 

.12 

4.4 

34.9 

20.6 

8.3 

302 

118 

6 

24 

12 

40 

4 

.11 

4.0 

29.5 

A2-391 

21.0 

8.9 

297 

115 

25 

11 

37 

5.1 

27.8 

18/ll/81 25/ll/81 2/lll/81 9/lll/81 16/lll/81 

21.6 

8.8 

270 

111.2 

92 

9.5 

18 

48 

14 

28 

12 

.08 

7. 7 

67.5 

21.6 

8.8 

282 

119.9 

8.0 

8.3 

21 

28 

6 

8 

13 

.OS 

8.8 

55.6 

23.2 

8.9 

292 

119 

5 

11.3 

27 

11 

6 

6 

18 

.01 

8.4 

50.6 

19.0 

8.8 

265 

100 

16 

20.8 

17 

34 

17 

22 

lO 

.09 

6.4 

72.1 

) --

20.8 

9.3 

267 

113 

6 

29.6 

18 

15 

22 

19 

9 

.04 

7.2 

49.7 

10111182 17/11/82 25/11182 l/111/82 10/111/82 

17.0 

9.1 

301 

115 

IS 

34 

16 

79 

.23 

4.0 

38.1 

23.0 

8.8 

287 

114 

4 

20 

10 

42 

.12 

4.0 

24.8 

21.1 

10.2 

268 

119 

6 

18 

11 

40 

.12 

4.4 

23.5 

20.0 

9.4 

187 

66 

20 

34 

17 

48 

.15 

3.1 

37.6 

20.9 

9.6 

290 

190 

4 

22 

18 

60 

.08 

10.5 

24.8 



Table A2.8 (cont.) 

. ) ....;,.. 

Oete 24/111/82 14/IY/82 21/IY/82 28/IY/82 

Tap. (•c) H.o 21.5 20.4 22.2 

o2 (dtsso1ve4)(111J/1) 8.2 10.0 8.2 9.4 

Conduct1vtty (~/CII ) 279 315 324 278 

ptt 

A1kA1 in tty (IIIJ/1 C.C03) 

Turbtdtty (N. T .U.) 

Suspended Soltds (111J/1l 

s S.S. c011bust1b1e 

Tou1 - P (pcJ/1) 

P04 - p (~/1) 

H03 • H ( 119/ll 

HH~ • H (119/1) 

Fe (111)/1) 

St (IIIJ/1) 

McJ (lllg/1) 

c. (119/1) 

HA (111)/1) 

It (~/1) 

Flow (•3 /s) • 

1\3 

4 

22 

11 

25 

.06 

14.6 

18.4 

.'.,) 

113 

27 

13 

45 

.OJ 

11.2 

14.9 

109 

9 

37 

4 

12 

44 

.07 

11.6 

15.9 

'/) 

114 

22 

10 

26 

.06 

11.0 

13.5 

'{ ( 

5/Y/82 

27.2 

9.2 

252 

103 

40 

113 

30 

160 

67 

1.03 

11.6 

18.2 

: r· r, 

12/V/82 

22.0 

9.4 

314 

117 

55 

12 

26 

45 

.56 

13.1 

22.4 

18/V/82 26/Y/82 l/VI/82 

30.0 23. s 28.0 

6.7 8.8 7.6 

221 202 231 

101 

196 

87 

14 

282 

74 

1.68 

14.5 

20.0 

68 

120 

207 

42 

1\4 

134 S2 

72 119 

2.23 1.56 

13.8 \4.0 

130.4 69.9 

-- ( 

Dlte 9/VI/82 23/VI/82 29/VI/82 7/VIl/82 6/VIIl/82 12/Vlll/82 9/IX{82 23/ll/82 14/X/82 

T..,. c•c) 

~ (dtssolved)(IIIJ/1) 

Conducttvity (~/CII ) 

ptt 

27.2 

8.2 

153 

A1ul tntty (111)/1 c.co3) 77 

Turbtdtty (N. T .u.) 1020 

Suspended Sol Ids (IIIJ/1) 

S S.S. c011bust1ble 

TotAl • P (~/1) 

P04 - p (J,ICJ/1) 

N03 • N ( 119/ll 

NH4 • H (119/1) 

Fe (IIIJ/1) 

St (IIIJ/1) 

McJ (111)/1) 

c. (111)/ll 

HA (IIIJ/1) 

l (DJ/1) 

Flow C•3ts) • 

515 

79 

109 

57 

1.65 

17.6 

134.4 

26.6 

7.8 

171 

77 

372 

222 

33 

71 ' 

75 

2.84 

11.8 

260.8 

26.0 

8.2 

205 

84 

68 

67 

23 

1.38 

15.4 

151.6 

A2-392 

26.3 

7.9 

182 

76 

85 

81 

36 

80 

27 

1.84 

14.2 

25.0 

8.7 

200 

8.4 

77 

651 

60 

56 

2.95 

14.3 

27.0 

7.2 

222 

7.8 

95 

104 

121 

29 

54 

28 

I. 76 

11.1 

27.0 

7.1 

238 

98 

6 

103 

28 

68 

6 

1.27 

15.2 

26.5 

213 

206 

146 

160 

35 

17.8 

9.1 

248 

97 

708 

253 251 

16 34 

1.89 .21 

15.8 12.2 



Table A2.9 

Date 25/X/79 

T..,. (•c) 23.8 

o
2 

(dissolved){IIICJ/1) 

Conductivity h•i\o/cm ) 132 

pH 7.55 

Alkalinity (1119/1 CaC03) 

Turbidity (N. T .U.) 

Suspended Sol ids (mg/1) 

s s.s. comusttble 

Total - P (\'g/1) 

P04 - p (\'9/1) 

N03 - N ('-'g/1) 

HH4 - It (ll9/1) 

Fe (mg/1) 

Si (IIICJ/1} 

Hg (IIICJ/1) 

Ca (IIICJ/1) 

Ita (IIICJ/1) 

K (IIICJ/1) 

Date 

Tetnp. (•c) 

o2 (dtssolved)(mg/1) 

Conductivity (~/CID ) 

pH 

Allcal1ntty (mg/1 caco3) 

Turbidity (N.T.U.) 

Suspended Sol tds (IIICJ/1) 

s S.S. camust1ble 

Total - P (l'C.J/1) 

P04 - p (l'Cj/1) 

N03 - It (l'CJ/1) 

NH4 - It (\'9/1) 

Fe (1111J/l) 

Si (mg/1} 

Hg (IIIIJ/1) 

Ca (mg/1) 

Ita (mg/1) 

K (IIICJ/1) 

23.2 

9 

80 

11 

.32 

15.6 

2.9 

6. 7 

8.9 

3. 7 

22/11/80 

22.8 

8.5 

216 

7.45 

93 

4.8 

15.4 

4 

70 

63 

11 

0 

.11 

17.6 

6.2 

16.0 

10.6 

4.2 

...-- r 

/ 
Q. El Cajon 

9/XI/79 'XJ/XI/79 14/XI I/79 

21.8 

175 

7.95 

19.8 

20 

74 

22 

.20 

9.2 

4.2 

10.4 

9.2 

4.0 

7/111/80 

25.0 

7.4 

238 

7.20 

117.1 

2.7 

6.6 

64 

74 

68 

26 

.OS 

17.0 

7 .o 
19.6 

11.6 

4.6 

22.7 

8.4 

160 

7.85 

70.5 

63 

100 

76 

25 

2 

.70 

13.0 

4.1 

6.6 

8.6 

4.4 

21/111/80 

25.9 

7.7 

337 

7.20 

168 

1.9 

1.4 

57 

73 

60 

46 

8 

.OJ 

18.1 

11.8 

31.1 

14.5 

S.3 

A2-393 

23.3 

8.0 

131 

6.95 

61.5 

17 

23.2 

22 

59 

58 

24 

10 

.28 

9.3 

2.8 

4.6 

8.2 

3.6 

. YJ 

10/IV/80 

28.8 

8.5 

507 

7.45 

267 .J 

4.0 

25 

73 

63 

8 

.OS 

21.5 

20.6 

49.4 

20.8 

7 .o 

27/XII/79 

21.0 

7.3 

127 

7.6 

5.6 

16 

29.2 

18 

54 

66 

24 

20 

.27 

6.7 

2. 7 

4.0 

8.1 

3.4 

.. /" 
I!:::' 

25/IV/80 

26.0 

9.2 

332 

7.20 

154.2 

1.8 

1.9 

30 

6J 

50 

28 

.19 

17.6 

1C.5 

24.0 

13.8 

5.0 

:) 

10/1/80 

21.5 

8.4 

125 

7.35 

54 

18 

25.6 

18 

61 

54 

27 

85 

.63 

15.0 

2.6 

3.8 

7.8 

3.6 

8/V/80 

29.3 

7.8 

330 

7.25 

159.1 

2.2 

7.0 

39 

66 

58 

38 

14 

.OJ 

18.3 

12.5 

27.2 

14.2 

5.5 

24/1/80 

22.0 

8.0 

149 

7.35 

54.2 

30 

26.6 

15.0 

92 

78 

42 

96 

8/11/80 

19.8 

8.6 

181 

8.05 

81.7 

6.2 

3.0 

20 

76 

62 

32 

.79 .24 

12.6 11 .a 
2.8 4.6 

3.9 10.4 

8.0 9.6 

3.8 4.2 

22/V/80 6/VI/80 

27.5 26.1 

9.4 6.7 

271 379 

7.35 7.45 

116.1 103.3 

49 

44.5 

18 

110 

87 

97 

0 

.46 

19.1 

6.9 

12.6 

13.0 

5.3 

336 

295.9 

14 

165 

85 

18 

8 

2.30 

17.6 

8.4 

9.0 

12.3 

6.4 



Table A2.9 (cont.) 

·:~~ -1*- I. '1 {' 
' /t ,-.r--;~ - _-:::-c:-

~-
..--' 

Date 20/VI/80 3/Vll/80 17/VII/80 1/VIII/80 15/VIt 1/80 29/VI I 1/80 12/IX/80 

Temp. c•c1 23.0 24.5 24.6 24.0 25.0 22.0 

o
2 

(dissolved)(llll)/1) 8.2 8.2 7.9 8.6 10.2 9.0 

Conductivity (!AihO/CII ) 168 167 95 200 110 132 

pH 7.10 7.2 7.35 7.2 

A1kaltntty (.;/1 c.co3 ) 44.0 39.4 36.0 31.2 44 24.8 

Turbidity (N. r.u.) 82.0 3.4 6.0 22 30 94.0 

Suspended Sol tds (1111)/1) 54.0 14.0 29.0 22.0 11.7 61.7 

~ S.S. cOIIbusttble 17 19 17 15 

Total - P ("'-J/1} 106 70 56 98 48 50 74 

P04 - p ( 1J9/11 58 48 44 41 31 32 25 

M03 - It ( 1J9/11 17 22 22 12 113 74 

NH4 - H (~9/l) 4 6 

Fe (1111)/1) 1.64 .26 1.74 .30 .69 .60 

St (IIIIJ/1} 16.0 12.8 15.6 14.1 14.6 17.5 14.4 

Hg (IIIJ/11 2.3 1.7 1.4 1.7 1.7 1.8 

Ca (1111)/1) 3.1 2.8 z.o 3.1 4.8 6.6 

Ha (aag/1) 7.1 6.6 5.33 6.4 3.9 6.3 

K (1111)/1) 3.6 3.4 3.2 3.1 3.3 4.1 

r; :0: ( ., ::,v: .... / ,·- c 
Dlte 26/IX/80 8/X/80 28/X/80 

Temp. c·c> 22.9 22.5 24.0 

o2 (dtssolved)(IIIJ/1) 8.3 8.5 8.6 

Conductivity ("""o/CII ) 237 128 128 

pH 

A1kal tnity (1119/1 C.C03 ) so.o 28.0 76.1 

Turbidity (N. T .U.) 20.0 44.1 18.0 

Suspended Sol tds (IIIJ/1) 7.0 17.3 

~ S.S. cadlusttble 23 21 

Total - P ("'-J/1} 71 56 70 

P04 - p (1J9/1) 48 30 60 

rt03 - H (1J9/1) 62 

MH4 - It ( 1J9/1) 10 16 14 

Fe (1111)/1) .26 .40 .34 

St (1111)/1) 12.3 16.1 19.9 

Hg (IIIC)/1) 3.0 1.4 4.6 

Ca (r.g/1) 15.4 6.8 21.6 

Ha (lhg/1) 7.6 5.9 9.7 

K (1119/1) 3.6 z.o 4.0 

A2-394 



Table A2.10 

Date 

Tet~~~J. (•c) 

02 (dissolved)(IDC]/1) 

Conductivitr ("""o/c:m ) 

pH 

Alkalinity (mg/1 caco
3

) 

Turbidity (N. T .U.) 

10/X/79 

24.7 

291 

8.45 

Suspended Sol ids (mg/1) 2700.0 

1 s.s. camustible 

Total - P (~o~g/1) 

P04 - p (IJCl/1) 

NOJ • N (\19/1) 

HH4 • H (\19/1) 

Fe (mq/1) 

Si (IDCJ/1) 

Hg (mq/1) 

Ca (IDCJ/1) 

Ha (1119/1) 

I( (mg/1) 

8 

851 

56 

2. 73 

15.4 

13.6 

9.7 

20.7 

_t •• •• / 

Date 23/IV/80 

Temp. ( •c l 25 .a 
o2 (dissolved)(IDCJ/1) 8.5 

Conductivity (~o/c:m ) 302 

pH 

A1ka11nity (IIICJ/1 caco3) 

Turbidity (N.T.U.) 

Suspended Solids (mg/1) 

S S.S. combustible 

Tota 1 - P ( 1J9/1l 

P04 - p ( \19/ll 

H03 • H (~o~g/1) 

HH ~ • H ( \19/1) 

Fe (mg/1) 

S1 (mq/1) 

Hg (mg/1) 

ca Clli9/ll 

Ha (1119/1) 

I( (IDC]/1) 

7 .so 
137 

23 

24.6 

18 

26 

12 

47 

.40 

12.4 

6.0 

36.5 

9.4 

2.7 

R. Humuya at Santa Rita 

8/XI/79 

24.0 

284 

8.15 

114.8 

19 

49 

10 

.45 

6.8 

29.0 

8.2 

2.3 

14/V/80 

27.6 

7.0 

321 

7.25 

146.7 

27 

35.2 

20 

42 

14 

30 

.43 

15.4 

6.8 

31.5 

11.5 

3.0 

12/Xl I/79 

25.1 

7.9 

249 

8.45 

139.5 

16 

63.2 

15 

so 
22 

77 

30 

.60 

6.4 

12.8 

35.4 

8.6 

2.4 

11/VI/80 

26.8 

7.4 

214 

7.2 

90.8 

236 

318.3 

10 

118 

39 

48 

2. 76 

13.2 

5.5 

10.1 

8.0 

4.9 

A2-395 

1.6/I/80 

25.5 

7.9 

300 

8.10 

136 

4.2 

5.8 

12 

8 

21 

112 

.18 

11.2 

13.0 

41.1 

9.0 

2.0 

9/VII/80 

26.0 

8.9 

241 

7.80 

116 

90 

1337.0 

12 

342 

54 

50 

60 

2.96 

9.4 

13.9 

10.8 

10.3 

9.9 

13/II/80 

27.2 

7.4 

301 

8.4 

142.8 

3.0 

6.6 

48 

22 

22 

22 

.12 

11.2 

7.2 

38.0 

10.0 

2.2 

13/VIII/80 

27.2 

7.9 

212 

100 

164 

162.0 

15 

94 

24 

66 

1.50 

11.4 

5.3 

13.1 

7. 3 

3.3 

12/lll/80 

27.3 

7.8 

330 

7.15 

144.0 

3.5 

5.4 

15 

10 

22 

a 
.11 

10.7 

7.0 

40.4 

11.0 

2.3 

10/IX/80 

28.5 

7.4 

203 

105.0 

1000 

1292.0 

10 

217 

25 

98 

44 

2.08 

17.6 

14.4 

53.2 

11.6 

17.2 



Table A2.11 I 
R. Ul ua at San r1anue 1 

Date 10/X/79 8/XI/79 12/XIJ/79 16/I/80 13/11/80 12/III/80 

TIIIIP. c•c) 24.8 23.7 25.0 25.8 28.0 28.0 

o2 (dissohed)(~~g/1) 
8.1 7. 7 7.6 6.6 

Conductivity (~o/CIII ) 407 250 245 265 264 259 

pH 8.10 7.95 7.35 7.35 7.15 7.15 

Alkalinity (~~g/1 CaC03) 112.0 117.5 120.1 116.1 

Turt)idtty (N. T.U.) 46 23 18 26 

Suspended Solids (111)/1) 2473.2 289.2 85.6 35.6 42.8 62.0 

s s.s. c:oaausttble 8 16 13 14 11 

Total - P (~/1) no 66 66 46 85 75 

P04 - I' (1'9/1) 24 25 27 34 

H03 • N (1'9/1) 84 l4 12 

NH4 • N (1'9/1) 36 16 36 144 20 

Fe (~~g/1) 2.60 .95 .70 .52 .58 .44 

Si (~~g/1) 6.8 12.2 11.1 11.5 

Hg (1111)/1) 11.9 5.2 7.8 8.3 5.6 5.6 

Ca (~~~g/1) 10.3 17.0 23.8 27.4 29.0 28.4 

Na (1119/1) 10.3 8.0 8.1 8.6 9.0 9.6 

K (IIICJ/1) 20.2 3.5 3.4 3.0 2.9 3.5 

Date 23/IV/80 14/V/80 11/VI/80 9/VII/80 13/VIII/80 10/IX/80 

Te~~P. (•c) 24.9 29.3 27.6 27.2 27.3 26.8 

o2 (dtssolved)(~~g/1) 6.5 6.4 7 .J 7.4 7.0 7.1 

ConduCtivity (~/CII ) 511 257 188 217 201 417 

pH 7.36 7.05 7.35 7.6 

Alkalinity (119/1 eaco3) 103 125.8 82.0 101 88 102.0 

Turt)td1ty (N. T .U.) 32 48 172 282 232 231.0 

Suspended Solids (mg/1) 57.1 62.8 232.0 250.7 315.7 368.0 

s s.s. c:oaaust1b1e 14 19 9 13 8 

Total - P (\19/1) 53 67 111 153 125 137 

PO,i - P (1'9/1) 29 27 38 34 26 14 

H03 - H (~/1) 55 16 52 53 56 106 

NH4 • H (~/1) 16 54 12 8 

Fe (1111}/1) .68 .41 2.19 2.68 2.06 1.84 

St (111)/1) 14.2 13.3 13:3 7. 7 12.3 14.1 

Hg (1111}/1) 4.5 5.3 4.4 6.2 4.7 6.8 

Ca (1111]/1) 24.1 24.2 10.9 11.4 9.0 48.6 

Ha (IIICJ/1) 8.0 9.8 7.3 9.6 7.0 9.4 

K (1119/1) 3.4 3.7 4.3 6.2 4.6 7.8 
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Table A2.12 
I 

R. Ulua at El Progreso 

Date 10/X/79 8/XI/79 12/X 11/79 1611/80 13/11/80 12/III/80 

Tesnp. c•c) 24.8 24.9 26.0 27.7 26.4 28.7 

o2 (dtsso1ved)(1111J/l) 8.2 7.2 7 .a 6.1 

Conductivity (~o/aa ) 925 250 269 269 294 290 

pH 8.05 7.45 7.05 7.35 7.25 6. 75 

Alkalinity (~~g/1 caco3) 132.5 126 132.3 132.1 

Turbidity (H. T .U.) 48 25 28 25 

Suspended Sol ids (1119/1) 1819.6 222.2 102.0 78.4 74.2 46.2 

: S.S. coamust1ble 8 19 11 11 13 

Total - P (1.19/1) 470 78 88 63 85 138 

P04 - I' (~/1) 56 36 32 81 

1t03 - H (~/1) 72 58 38 14 

NH4 - It (119/l) 33 22 34 132 10 

Fe (mg/1) 2.65 1.40 .93 1.27 1.21 .30 

St (mg/1) 7.4 11.8 12.0 12.2 

Mg (mg/1) 8.2 6.2 11.4 10.4 6.8 6.6 

ca !1119/l) 10.6 20.1 28.0 26.4 29.2 31.9 

Ita (IIICJ/1) 10.0 8.5 9.2 9.3 9.8 10.5 

K (mg/1) 14.8 3. 5 3.8 3.2 3.2 3. 7 

Date 23/IV/80 14/V/00 11/VI/80 9/VII/80 13/VIII/80 10/IX/80 

Temp. c·c> 24.9 30.0 27.5 27.0 26.8 26.1 

o2 (dtssolved)(IIICJ/1) 7. 7 6.3 7.2 6.4 6.9 6.9 

Conductivity (~0/CII ) 422 289 206 229 199 232 

pH 7.26 7.10 7.15 7.80 

Alkaltntty (IIICJ/1 caco3) 132 137.9 92.0 96 88 196.0 

Turbidity (lt.T.U.) 37 47 252 184 280 222 

Suspended Solids (1111)/1) 59.2 71.0 407 384.0 340.0 338.0 

: s.s. coamustible 14 21 12 11 11 

Total - P (1.19/1) 70 140 130 153 141 131 

P04 - I' (~/1) 49 60 42 32 32 19 

N03 - H (119/l) 59 24 59 62 J3 110 

NH4 - It (119/l) 10 15 14 12 12 

Fe (~~~q/1) .84 .59 3.32 2.30 .40 1.23 

St (119/1) 15.0 14.0 14.5 7 .~ 13.1 14.0 

Mg (IIICJ/I) 6.1 5.8 5.3 4.& 6.9 

ca c1119tt) 29.2 9.7 14.3 8.1 51.3 

Ita (1119/1) 9.8 8.0 8.6 7.0 9.9 

K (1119/1) 3.6 5.4 4.8 4.8 6.6 
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I 
Table A2.13 R. Ulua at Guanacastales 

Due 10/X/79 8/XI/79 12/XII/79 16/I/80 13/11/80 12/111/80 

Tetnp. c·c> 26.2 24.8 25.9 26.8 27.8 29.8 

o2 (d1sso1vedH1119/l) 8.0 7.5 7 .s 7.2 

Conductivity {~olea ) 206 273 252 272 279 299 

ptt 8.35 6.85 7.45 7.45 7.40 7.65 

Alkalinity (1119/l eaco3) 116 123 126 126.3 

Turbidity (rt. T .U.) 100 51 42 35 

Suspended Solids (B:Jil) 1610.8 286.4 186.4 105.4 178.6 59.6 

~ S.S. c0111bust1b1e 9 18 10 8 11 

Total - P (~/1) 437 70 98 75 74 84 

P04 - I' (~/1) 48 40 35 42 

rt03 • H (llg/1) 96 40 71 11 

NH4 • H (~/1) 38 12 18 98 26 

Fe (sng/1) 2.61 1.27 1.44 1. 36 1.25 .46 

S1 {mq/1) 5.o 8.2 12.0 12.2 

119 (B:J/1) 8.2 6.0 8.1 9.9 6.4 s. 9 

Ca (lllg/1) 7.8 21.0 17.2 24.5 26.0 29.0 

H& (mg/1) 9.8 8.6 8.8 9.3 9.7 10.0 

K (1119/1) 16.4 3.6 4.8 4.0 3.8 3. 7 

Due 23/IV/80 14/V/80 11/VI/80 9/VII/80 13/VIIl/80 10/IX/80 

TeJ~P. (•c) 25.4 JZ.O 28.0 29.0 27.7 28.0 

o
2 

(d1sso1ved)(IDC)/1) 7. 7 6.3 6.4 6.4 6. 7 7.1 

Conductivity (\Aif\0/Cil ) 250 272 199 222 196 248 

ptt 7.00 7.35 7.15 7.45 

Alkalinity (DJ/1 CaC03) 111 135.4 92.0 107 90 109.5 

Turbidity {rt. T.U.) 104 44 510 312 240 106 

Suspended So 1 ids (sng/1 ) 292.8 78.7 634.6 J69.0 287.1 163.0 

s S.S. combustible 10 18 10 10 9 

Total - P (\lg/1) 171 110 198 174 145 104 

P04 - p (~/1) 40 52 53 38 32 23 

H03 - H (IJg/1) 54 11 67 78 52 102 

NH4 • H (~/1) 8 0 12 16 16 

Fe (sng/1) . 75 .58 5.19 2.58 .43 .62 

Si (~~~g/1) 15.4 13.4 13.2 7.4 13.6 14.4 

Hg (mg/1) 5. 7 5.0 6.8 6.2 4.6 6.0 

C.t (IIICJ/1} 15.6 25.5 9 . 1 13.7 9.0 48 . 2 

Ha (sng/1) 9.i 9.7 8.8 9.4 7.4 9.4 

K (111911) 6.5 3.5 7.2 5. 7 5.1 5.2 
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Table A2.14 

Date 

TetDP. (•c) 

o2 (dtssolved)(IIICJ/1) 

Canduct1v1ty (-0/CII ) 

pH 

Allca11n1ty (1119/1 ~co3 ) 

Turbidity (N. T .U.) 

Suspended Solids (1111)/1) 

I s.s. comust1ble 

Total - P (~/1) 

P04 - p (l!CJ/1) 

tt03 - N· (ll9/1) 

NH4 - H (ll9/1) 

Fe (mg/1) 

Si (IIICJ/1) 

Hg (aag/1) 

~ (IIIIJtn 

Na (1111)/1) 

K (IIQ/1) 

Flow (1113/s) 

Due 

Teap. c·c> 
o2 (dissohed)(llll)/1) 

Conductivity (~/CIII ) 

pH 

A11cal tn1ty (IIIIJ/1 ~C03 ) 

Turbidity (N. T.U.) 

Suspended Solids (119/1) 

I S.S. c~ust1ble 

Total - P (~CJ/1) 

P04 - p (ll9/1) 

tt03 - H ( ll911) 

NH-\ - 1'1 (ll9/1) 

Fe (1119/l) 

Sl (IIIIJ/1) 

Hg (IIIIJ/1) 

Ca (IIICJ/1) 

Na (aag/1) 

K (IIIC)/1) 

Flow (m3/s) 

R. Yure at Humuya confluence 

l 'r 
15/tx/79 5/XI/79 10/Xll/79 1411/80 11/11/80 10/111/80 15/IV/80 12/V/80 

25.8 24.0 24.1 

8.2 

72 

7.65 

25.2 24.9 27.0 24.0 31.1 

100 

56.9 

13 

65 

8 

.63 

14.2 

1.9 

5.2 

6.0 

3.1 

13.00 

117 

8.40 

19.9 

34 

31 

4 

.10 

11.9 

2.0 

7.2 

6.1) 

2. 7 

2.53 

31.0 

9 

18.8 

9 

40 

16 

102 

39 

.25 

10.0 

1.0 

2.8 

4.9 

2:6 

8.06 

7.9 

124 

7.30 

52 

2.5 

7.8 

29 

22 

18 

8 

130 

.13 

11.4 

2. 3 

6. 4 

7.0 

2.8 

1.69 

9/VI/80 7/VII/80 11/VIII/80 8/IX/80 

26.1 25.2 26.4 25.8 

8.2 8.3 8.6 8.5 

213 197 132 149 

7.15 

55 

7.2 

9.0 

14 

30 

22 

36 

4 

.14 

14.2 

2.2 

7.3 

7.6 

3.2 

1.94 

7.65 

40.7 

26 

14.0 

14 

34 

21 

Z8 

0 

.45 

8. 7 

1.6 

4.1 

6. 4 

3.2 

4.44 

35 

34 

15.8 

0 

41 

26 

35 

.44 

14.4 

1.3 

3.0 

5.1 

3.0 

11.74 

A2-399 

45.0 

12.0 

8.9 

29 

28 

10 

53 

0 

.13 

15.2 

2.0 

13.1 

s. 3 

3.1 

4.67 

8.0 

140 

7.9 

57.8 

2.0 

2.8 

0.0 

28 

22 

74 

.13 

15.2 

2.4 

8.6 

8.0 

2.9 

7.8 

151 

7.30 

65.1 

1.6 

2.6 

46 

28 

26 

14 

0 

.04 

11.4 

2.6 

10.8 

8.6 

3.2 

. 77 

8.1 

262 

7.55 

68.7 

1.4 

4.2 

so 

30 

23 

0 

.04 

17.6 

2.8 

12.0 

9.5 

3.3 

1. 59 

13/X/80 10/XI/80 9/XII/80 

23.7 

7.5 

193 

22.9 22.1 

8.4 8.9 

97 100 

48.4 

10.0 

5.0 

31 

14 

37.0 

21 

7. 7 

21 

29 

20 

149 

.37 .37 

17.2 16.3 

. 4 \ ' '·-r' 1. 6 

2.9 10.8 

3.6 5.4 

2.1 2.8 

5.57 14.81 

41.0 

6.2 

7.0 

21 

24 

6 

38 

16 

.17 

13.6 

1.6 

11.6 

5. 7 

2.6 

6.03 

8.5 

168 

7. 75 

67 

2.2 

1.9 

33 

26 

23 

24 

.OS 

15.9 

2.6 

9.0 

9.2 

3.2 

.98 

13/1/81 

19.6 

8.5 

128 

41.5 

5.6 

1.3 

33 

36 

13 

46 

18 

.19 

12.3 

1.7 

11.5 

5.7 

2.5 

4, 45 



Table A2.15 

T-.. (•t) 

o
2 

(dissolved)(-')/1) 

ConducthUy (~/CII ) 

ptt 

Alk11tn1ty (-'J/1 ~C03 ) 

Tuf1)1dlty (N. T .U.) 

Suspended Solids (-')/1) 

s s.s. cCIIIOunlble 

Total - P (\'1:1/ll 

P04 - p (~I) 

N03 • H (\'1:1/1) 

""• - " ( \'1:1/ll 

Fe (~/1) 

Sl (111J/I) 

MIJ (Ill)/ I) 

~ (~/1) 

,.. (~/I) 

IC (Ill)/ I) 

Dlte 

r-.. (•c) 

o2 (dlssolved)(~~g/1) 

Conductivity (_.0/CII ) 

pH 

A1ultn1ty (-'J/1 ~co3 ) 

Tuf1)1dtty (N. T .U.) 

Suspended Solids (111.1/1) 

S S.S. c010ust1ble 

Total - P (.,cJ/1) 

P04 - p (~/1) 

H03 • H h,g/1) 

""•-" (~/1) 
Fe (~~g/1) 

Sl (~~g/1) 

Mg (llg/1) 

~ (111)/l) 

,.. (~~g/1) 

It (~/1) 

]1/l/79 

23.5 

57 

7.55 

10.1 

44 

QC\ 

! ' 

28 

.22 

9.3 

0.5 

2. 7 

].6 

2.3 

1.61 

9/lY/80 

23.7 

8.7 

95 

7.15 

37.3 

2.5 

5.0 

40 

72 

66 

.zo 
15.0 

1.1 

5.1 

4.8 

2.6 

1.05 

R. Yure at Yure 

7/Y/80 

27.0 

8.2 

70 

7.45 

22.0 

5.0 

5.1 

42 

so 
40 

26 

0 

.33 

9.3 

.7 

3.2 

3.6 

2.2 

5/lll/79 

22.2 

7.9 

70 

6.25 

19.3 

6.1 

35.3 

15 

13 

129 

0 

.20 

8.8 

o.s 

1.6 

3.6 

2.3 

5.50 

// 
I, ~ 
;_...--

4/YI/80 

24.6 

8.6 

374 

7.25 

30.5 

7.2 

8.0 

42 

67 

54 

29 

.26 

12.6 

.9 

4.7 

4.4 

2.8 

1.29 0.86 

A2-40Q 

911/80 

23.4 

7.4 

70 

8.85 

25 

2.4 

5.2 

36 

2/YI 1180 

25.1 

10.1. 

116 

7.65 

32.0 

10' 

7.5 

10 

32 

26 

46 

39 

31 

24 

138 

.38 

12.0 

0.7 

2.8 

3.8 

2.1 

1.45 

.43 

10.3 

.9 

4.4 

4.2 

2.3 

0.87 

6/VIII/80 

22.5 

10.4 

54 

14.2 

120 

298.0 

17 

60 

12 

90 

18 

4.115 

6.2 

.5 

.4 

3.2 

3.4 

16.48 

6/II/80 

23.5 

7.8 

68 

8.25 

25 

2.4 

0.6 

47 

40 

94 

0 

.31 

11.0 

0.8 

3.5 

3.9 

2.1 

0.81 

l/ll/80 

24.8 

8.6 

85 

26.4 

5.6. 

1.5 

83 

zo 
10 

116 

.30 

9.8 

1.26 

5/III/80 

8/X/80 

22.0 

9.3 

57 

22.0 

21.0 

20.7 

26 

24 

10 

17 

.28 

10.2 

.6 

5.6 

l.J 

2.3 

4.29 

23.8 

8.4 

84 

7.35 

27.2 

2.2 

6.4 

34 

56 

52 

29 

0 

.27 

15.0 

.8 

4.1 

4.4 

2.2 

0.64 

5/XI/80 

21.5 

8.0 

76 

23.0 

30.0 

34.0 

25 

37 

21 

82 

.97 

10.1 

1.0 

8.4 

3.1 

2.3 

3.68 



TableA2.15 (cont.) 

Olte 

Tap. c•c) 
o

2 
(dtsso1ved)(IIIIJ/1) 

Conduet1vtty (~/CII ) 

pH 

A1u1 tntty (.g/1 c.co31 

Turbtdtty (N. T .U.) 

Suspended Solids (1111)/1) 

s s.s. c:CIGust1ble 

Toul • P (\19/1) 

P04 • p (\19/1) 

N03 • N ( \19/ll 

""c • " (\19/1) 

Fe (1111)/1) 

Sl (1111)/1) 

Mg (1111)/1) 

c. (1111)/1) 

Na (1111)/1) 

K (1119/1) 

Date 

r.,. c•c) 
o2 (dtssohed){IIIJ/1) 

Conduettvtty (~/CII ) 

pH 

Alkalinity (1111)/1 c.co3) 

Tuf't)tdtty (N. T.U.) 

Suspended Sol ids (1111)/1) 

S S.S. c:OIIbust1ble 

Toul • P (\19/1) 

P04 • p (119/1) 

N03 • N (119/1) 

""• • rt (119/1) 

Fe (1119"/1) 

St (mg/1) 

Mg (IIIC)/1) 

c. (1119/1) 

Na (1119/1) 

K (1111)/1) 

4/lll/80 

21.5 

8.1 

53 

14.5 

8.0 

17.0 

18 

13 

8 

78 

12 

.34 

11.4 

.6 

5.9 

3.3 

2.0 

2.95 

11/Y/81 

24.1 

8.6 

100 

36.0 

2.2 

2.33 

0 

62 

56 

8 

23 

.16 

14.6 

1.2 

10.2 

5.3 

2.8 

1.50 

!r-: ' ,_ 

12/I/81 

18.1 

8.8 

115 

34.0 

48.0 

6.5 

JO 

58 

Z8 

50 

21 

.44 

9.8 

.8 

7.4 

3.2 

2.0 

1.2:! 

8/YI/81 

26.8 

8.2 

73 

38.0 

6.5 

7.8 

29 

36 

29 

22 

18 

.40 

13.8 

0.98 

5/II/81 

20.4 

9.1 

120 

23.8 

2.5 

6.9 

10 

71 

J8 

12 

20 

.16 

8.2 

0.98 

22/VI/81 

22.8 

8.0 

112 

25.9 

22.0 

22.3 

52 

30 

134 

27 

.61 

12.9 

4.52 

16/t I/81 

21.7 

66 

25.8 

2.8 

11.7 

86 

42 

24 

34 

25 

.32 

12.4 

.8 

7.1 

4.2 

2.1 

0.92 

: (? 

7/VII/81 

24.8 

7.6 

82 

22.3 

6.2 

2.7 

88 

80 

22 

40 

.32 

10.8 

2.01 

. -.J·; 
9/II 1/81 

22.9 

8.1 

82 

32.1 

2.4 

36 

34 

73 

22 

.za 
9.8 

0.59 

20/YII/81 

24.7 

7.6 

72 

7.8 

18.8 

18.0 

23.7 

65 

24 

J8 

.26 

10.9 

1.61 

24/111/81 

18.9 

8.2 

82 

26.2 

2.3 

3.7 

18 

39 

35 

18 

29 

.18 

13.2 

0.49 

4/YIII/81 

23.1 

9.2 

75 

26.0 

5.9 

6.0 

63 

11 

J8 

.44 

10.2 

1.61 

I ~ ' j: 

21/IV/81 

21.2 

9.1 

93 

33.0 

2.2 

41 

12 

.19 

12.0 

0.47 

18/VIII/81 

23.7 

8.4 

93 

18.5 

21.0 

18.8 

26 

44 

13 

30 

.43 

8.4 

3.48 



Table A2 .15 (cont.) 

,.-' :_::-.) r- ....--_.;....-, 
r- ~~ ~ 

-~ ~ 
,_.-· -- r·...-_...- --~ ~-) ....:. ~--

Date 7/ll/81 28/ll/81 13/l/81 27/l/81 9/11/81 23/ll/81 16/lll/81 

Tap. c•c> 23.0 24.0 20.5 23.8 21.0 19.7 22.9 

~ (dtssolved)(lll,l/l) 8.1 8.5 8.6 8.8 8.6 8.3 

Conducthity (~/CII ) 64 87 81 79 59 67 63 

ptt 

A1u11n1ty (111,1/1 c.co3) zo 17 29 . 25.7 21.0 Z3.0 25 

Turo1d1ty (N. T .U.) 17.0 7.2 19 19.9 4. 7 Z.5 4.6 

Suspended Solids (111,1/1) 0.2 8.9 19'.0 13.0 4.2 2.3 3.0 

S S.S. c:OIOust1ble 29 33 32 12 24 67 56 

Tout - P ("'.1/1) 30 24 33 34 34 24 34 

P04 - p (.,g/1) 20 20 20 24 26 16 22 

N03 - N (.,g/1) 40 41 56 35 23 60 13 

NH4 - 1t (~/I) 18 34 16 Z1 16 22 14 

Fe (~~g/1) .17 .14 .41 .18 .19 .25 .lp 
Sf (1119/1) 8.3 7. 7 8.1 8.2 5.2 8.0 

Mg (1119/1) 

c. (111,1/1) 

,.. (111,1/1) 

K- (111,1/1) 

Flow C•3
ts) 3.83 2.35 1.47 2.45 1.83 1.14 2.10 

A2-402 



Table A2.16 Q. Sin Nombre 
Date 30/I/80 14/11/80 28/11/80 13/111/80 25/111/80 24/IV/80 15/V/80 5/VI/80 26/VI/80 

Flow (m3/s) .41 .64 .54 .50 .32 .38 .39 .08 0.29 

Temp. (°C) 20.5 21.2 19.2 28.1 22.6 21.4 23.5 22.4 22.1 

0 .. (dtssolved)(mg/1) 7.9 8.3 8.2 6.9 9.3 .3.6 9.1 8.7 8.5 
~ 

Conductivity (IJJnhO/cm 80 87 80 45 51 49 76 9 9 53 

pH 6.45 7.55 6.95 7.80 7.20 7.75 7.70 7.15 7.25 

Alkalinity (mg/1 CaC03) 14.7 15.9 14.8 16.9 16.8 16.4 16.7 17.2 15.0 

Turbidity (N. T .U.) 1.2 1.8 1.2 1.1 .64 1.0 0. 7 1.1 1.4 

Suspended Solids (mg/1) .2 1.4 0.4 1.8 7.8 3.3 1.2 3.1 1.2 

~ S.S. combustible 

Total - P (ug/1) 

P04 - P (ug/1) 

N03 - N (ug/1) 

NH4 - N (ug/1) 

Fe (mg/1) 

Si (mg/1) 

Hg (mg/1) 

Ca (mg/1) 

Na (mg/1) 

K (mg/1) 

Date 

Flow (m3/s) 

Temp. (°C) 

o2 (dissolved)(mg/1) 

Conductivity (umho/cm 

pH 

Alkalinity (mg/1 CaC03) 

Turbidity (N.T.U.) 

Suspended Solids (mg/1) 

~ S.S. combustible 

Total - P (ug/1) 

P04 - P (ug/1) 

N03 - N (ug/1) 

NH4 - N (ug/1) 

Fe (mg/1) 

Si (mg/1) 

Hg (mg/1) 

Ca (mg/1) 

Na (mg/1) 

K (mg/1) 

57 50 11 28 71 83 2 7 17 

9 13 17 28 14 18 12 15 14 

16 16 18 8 11 12 8 13 16 

312 96 90 40 133 138 202 98 188 

64 0 0 4 2 2 0 

.03 .07 .01 .01 .02 .03 .01 .01 .02 

10.2 13.4 10.6 14.0 14.4 13.2 14.0 12.0 4.0 

0.2 0.3 .2 .2 .2 .2 .2 .2 .2 

1.1 1.2 1.3 1.4 1.6 1.6 1.2 1.5 1.3 

4.4 4.5 4.7 4.5 4.7 4.2 4.5 4.5 3.8 

3.0 3.0 2.8 2.5 3.0 3.0 2.9 3.0 2.8 

16/VII/80 7/VIII/80 28/VIII/80 18/IX/80 9/X/80 30/X/80 21/XI/80 10/XII/80 8/1/81 

0.25 0.59 0.37 0.58 0.31 0.42 0.26 0.22 0.24 

21 0 7 21 0 0 20 0 2 21 0 0 1 9 0 7 20 . 9 1 9 . 2 1 9 0 7 18 0 7 

8.35 8.7 7.6 8.3 7.9 8.3 8.2 9.5 9.0 

71 

7.05 

14.6 

2.1 

1.3 

75 

11 

9 

194 

0 

.04 

13.7 

.?. 

1.4 

4.2 

3.0 

50 

6.9 

16.4 

23 

34.7 

7 

29 

8 

164 

6 

.10 

10.5 

.4 

1.6 

3.8 

3.2 

293 

7.7 

13.8 

2.5 

2.1 

70 

10 

8 

238 

6 

.02 

11.2 

.2 

3.0 

4.0 

3.0 

A2-403 

6.7 

12.3 

2.9 

3.4 

0 

10 

·a 

14 

.01 

3.2 

.2 

2.2 

3.8 

2.8 

53 

7.15 

14.0 

1.4 

5.2 

8 

8 

6 

16 

.02 

9.1 

2.3 

3.2 

2.8 

3.2 

47 

6.8 

13.6 

4.6 

4.4 

38 

16 

8 

312 

2 

.08 

11.6 

.3 

2.8 

3.9 

3.0 

74 

14.5 

2.0 

1.3 

8 

8 

270 

9 

.04 

10.2 

.2 

2.6 

3.8 

2.8 

46 

7.75 

13.0 

1.6 

2.6 

62 

8 

4 

329 

10 

.02 

12.4 

.2 

2.6 

4.2 

2.9 

56 

7.4 

13 0 1 

2.7 

3.1 

50 

35 

15 

15 

22 

.OS 

11.4 

.4 

15.5 

4.0 

2.9 



Table A2.16 (cont.) 
Date 22/1/8·1 6/II/81 23/II/81 5/III/81 19/III/81 10/IV/81 30/IV/81 21/V/81 11/VI/81 

Flow (m3/s) 0.23 

Temp. (°C) 19.0 

o2 (dissolved)(mg/1) 9.2 

Conductivity (umho/cm 31 

pH 6.9 

Alkalinity (mg/1 CaC03) 13.5 

Turbidity (N. T .U.) 1.6 

Suspended Solids (mg/1) 

I S.S. combustible 

Total - P (~g/1) 

P04 - P (~gil) 

N03 - N (~g/1) 

NH4 - N ( ~g/1) 

Fe (mg/1) 

Sf (mg/1) 

Mg (mg/1) 

Ca (mg/1) 

Na (mg/1) 

K (mg/1) 

22 

12 

268 

21 

.06 

13.2 

.2 

2.2 

4.0 

2.8 

0.20 

18.7 

7.3 

38 

7.1 

10.0 

1.3 

2.0 

0 

14 

10 

80 

28 

.OS 

9.4 

0.28 

18.9 

9.9 

45 

7.0 

11.2 

1.8 

3.3 

80 

15 

9 

121 

20 

.02 

11.3 

.2 

2.2 

4.0 

2.9 

0.22 

21.4 

8.1 

47 

7.1 

10.9 

1.4 

4.0 

6 

10 

8 

sa 
24 

.09 

9.6 

0.16 

21.1 

8.2 

52 

6.8 

12.6 

1.1 

2.3 

29 

6 

6 

103 

26 

.04 

14.2 

.3 

2.8 

4.1 

3.3 

0.09 

18.0 

8.2 

69 

7.5 

15 

.74 

12 

12 

264 

18 

.02 

13.1 

0.12 

21.3 

9.2 

77 

7.0 

14 

.54 

1.0 

0 

8 

4 

148 

20 

.04 

11.1 

.3 

3.2 

4.6-

3.1 

0.09 

23.0 

8.4 

53 

7.1 

14.5 

.9 

.7 

0 

46 

8 

175 

19 

.01 

13.2 

.2 

3.6 

4.9 

3.1 

0.37 

21.3 

8.4 

49 

6.9 

12.5 

4.3 

12.0 

25 

13 

10 

158 

26 

.OS 

9.8 

.3 

3.2 

4.2 

3.1 

Date 26/VI/81 9/VII/81 28/VII/81 13/VIII/81 9/IX/81 29/IX/81 15/X/81 3/XI/81 13/XI/81 

Flow (m3ts) 

Temp. ( °C) 

o2 (dissolved)(mg/1) 

Conductivity (umho/cm 

pH 

Alkalinity (mg/1 Caco3) 

Turbidity (N.T.U.) 

Suspended Solids (mg/1) 

I S.S. combustible 

Total - P (~g/1) 

P04 - P (ug/1) 

N03 - N (~g/1) 

NH4 - N (JJg/1) 

Fe (mg/1) 

Sf (mg/1) 

Mg (mg/1) 

Ca (mg/1) 

Na (mg/1) 

K (mg/1) 

0.47 

20.2 

7.6 

65 

6.3 

10.5 

3.1 

4.5 

33 

23 

8 

269 

24 

.04 

10.0 

.2 

2.6 

3.8 

3.0 

0.35 

20.2 

8.0 

47 

6.7 

6.5 

2.2 

54 

10 

248 

8 

.02 

11.6 

.2 

2.6 

4.1 

3.0 

0.38 

20.1 

8.8 

47 

7.2 

11.2 

28.0 

4.0 

38 

26 

4 

214 

24 

.04 

10.2 

.3 

2.8 

4.5 

3.4 

A2-404 

0.84 

18.5 

9.6 

46 

6.6 

7 

3.1 

50 

4 

188 

35 

.04 

7.6 

.3 

2.3 

3.9 

3.2 

0.48 

19.0 

8.8 

49 

6.6 

8 

7.8 

13.0 

26 

17 

10 

96 

29 

.09 

6.3 

0.40 

18.9 

9.2 

52 

11.2 

2.0 

2.7 

88 

10 

6 

260 

14 

.04 

3.4 

0.45 

18.6 

8.9 

46 

6.4 

7.5 

2.5 

15 

6 

178 

15 

.04 

5.8 

0.30 

17.9 

49 

7.3 

18.5 

1.8 

2.0 

33 

20 

9 

207 

13 

.02 

7.4 

0.32 

16.7 

9.1 

70 

7.3 

14.9 

2.7 

.3 

0 

14 

9 

139 

13 

.06 

7.3 



Table A2.16 (cont.) 
Date 4/XII/81 15/XII/81 12!1/82 23/11/82 18!1 II/82 29/IV/82 27/V/82 22/VI/82 20/VII/82 -----
Flow (m3/s) 0.18 0.23 0.18 0.12 0.15 0.09 0.29 0.45 0.25 

Temp. ( °C) 17.8 16.3 17.3 24.8 21.4 21.2 20.6 

o2 (dissolved)(mg/1) 8.7 9.3 9.2 10.4 10.2 10.0 9.7 

Conductivity (~ho/cm 99 92 55 51 60 49 53 

pH 7.5 6.9 6.9 7.9 

Alkalinity (mg/1 CaC03) 19 13.0 14.0 15.0 14.5 19.5 16.0 13.0 14.5 

Turbidity (N.T.U.) 2.2 2.2 1.1 .82 1.3 1.2 4.2 2.7 1.4 

Suspended Solids (mg/1) 2.6 

~ S.S. combustible 31 

Total - P (IJg/1) 12 10 12 34 20 22 44 17 18 

P04 - P (IJg/1) 7 5 10 18 13 9 8 8 10 

N03 - N ( !!g/1) 27 356 534 188 234 188 265 371 199 

NH4 - N (JJg/1) 22 12 6 38 43 34 44 24 22 

Fe (mg/1) .01 .01 .01 .04 .04 .03 .09 .05 .03 

Si (mg/1) 7.4 10.8 1.6 12.9 13 13.0 15.2 13.7 12.8 

Mg (mg/1) 

Ca (mg/1) 

Na (mg/1) 

K (mg/1) 

Date 18/VIll/82 28/IX/82 

Flow (m3ts) 0.24 0.24 

Temp. (°C) 23.5 23.2 

o2 (dissolved)(mg/1) 8.2 9.2 

Conductivity (~ho/cm 44 50 

pH 

A1ka1inHy (mg/1 CaC03) 10.0 11.6 

Turbidity (N.T.U.) 2.1 2.8 

Suspended Solids (mg/1) 

~ S.S. combustible 

Total - P (IJg/1) 14.0 16.0 

P04 - P (IJg/1) 12.0 10 

N03 - N (JJg/1) 170 260 

NH4 - N (IJg/1) 8 8 

Fe (mg/1) .04 .04 

Si (mg/1) 12.9 13.4 

Hg (mg/1) 

Ca (mg/1) 

Na (mg/1) 

K (mg/1) 

A2-405 



Table A2.17 Q. del Cerro 
------------------------------------Date 

Flow (m3/s) 

Temp. (•c) 

02 (dissolved)(mg/1) 

Conductivity (umho/cm 

pH 

Alkalinity (mg/1 CaC03) 

Turbidity (N.T.U.) 

Suspended Solids (mg/1) 

% S.S. combustible 

Total - P {ug/1) 

Po4 - P (ug/1) 

N03 - N ( uq/1) 

NH
4 

- N (ug/1.) 

Fe (mg/1) 

Sf (mg/1) 

HcJ (mg/1) 

Ca (mg/1) 

Na (mg/1) 

K (mg/1) 

Date 

Flow (m3/s) 

Temp. (•c) 

o2 (dissolved)(mg/1) 

Conductivity (umho/cm 

pH 

Alkalinity (mg/1 Caco3) 

Turbidity (N.T.U.} 

Suspended Solids (mg/1) 

% S.S. combustible 

Total - P (ug/1) 

Po4 - P {ug/1) 

N03 - N ( ug/1) 

NH4 - N (pg/1) 

Fe (~~g/1) 

Sf (mg/1) 

HcJ (mg/1) 

Ca (mg/1) 

Na (mg/1) 

K (mg/1) 

30/I/80 14/11/80 28/11/80 I 13/111/80 25/III/80 24/IV/80 15/V/80 

0.26 

20.9 

7.0 

43 

7.10 

14.0 

1.4 

1.8 

7 

16 

198 

135 

.08 

10.2 

0.2 

0.8 
4.1 

2.5 

1.20 

20.8 

8.2 

42 

7.95 

14.0 

1. 7 

.8 

50 

14 

18 

80 

.04 

11.1 

0.2 

0.8 

4.2 

2.4 

1.39 

Z0.3 

8.1 

63 

7.05 

14.0 

1.4 

1.8 

67 

20 

18 

82 

0 

.02 

7.1 

0.2 

1.0 

4.4 

2.4 

0.81 

22.5 

8.3 

44 

7.25 

15.0 

1.1 

2.2 

27 

20 

13 

65 

2 

.01 

13.0 

0.2 

1.0 

4.2 

2.5 

0.66 

22.1 

8.3 

43 

7.35 

15.4 

1.0 

2.6 

31 

14 

10 

120 

4 

.02 

13.8 

0.2 

1.1 

4.4 

2.4 

1.40 

21.4 

8.7 

44 

7.55 

12.8 

1.0 

2.2 

6 4 

18 

9 

135 

0 

.02 

11.1 

0.2 

1.2 

3.7 

2.4 

0.70 

24.0 

8.3 

91 

7.75 

15.5 

1.0 

1.8 

67 

12 

8 

135 

0 

.01 

13.8 

0.2 

0.9 

4.2 

2.4 

5/V1/80 26/Vl/80 16/VII/80 7/V111/80 28/VI11/80 18/IX/80 9/X/80 30/X/80 21/XI/80 

0.75 

21.0 

8.0 

44 

6.5 

12.2 

2.1 

3.4 

65 

13 

10 

114 

.01 

9.0 

0.2 

0.9 

3.7 

2.3 

0.96 

21.8 

8.3 

36 

7.15 

11.6 

1.7 

0.8 

0 

10 

13 

174 

0 

.02 

3.0 

0.2 

0.9 

3.3 

2.3 

0.70 

21.6 

8.2 

41 

6;8 

13.1 

1·.5 

1.7 

80 

9 

9 

136 

0 

.02 

13.6 

0.2 

0.9 

3.8 

2.5 

2.37 

22.0 

9.6 

38 

9.2 

6.4 

6.9 

16 

10 

8 

166 

0.04 

5.6 

0.1 

0.6 

3.0 

2.4 

A2-406 

1.52 

20.3 

8.4 

38 

7.3 

11.5 

3.6 

4.3 

25 

8 

14 

270 

3 

0.05 

8.6 

0.2 

1.8 

3.6 

2.7 

1.42 

21.3 

8.2 

7.3 

3.1 

6.0 

12 

6 

5 

10 

0.3 

3.2 

0.2 

1.6 

3.4 

2.4 

1.48 

18.8 

8.8 

61 

7.0 

10.3 

2.3 

0.8 

10 

6 

17 

0.03 

9.8 

3.1 

23.5 

7.0 

3.9 

1.57 

20.7 

8.5 

40 

6.8 

11.0 

4.4 

6.0 

26 

10 

7 

314 

2 

0.08 

9.8 

0.2 

2.0 

3.5 

2.4 

1.27 

18.7 

8.4 

58 

12.0 

2.6 

1.8 

9 

6 

289 

10 

0.05 

9.6 

0.2 

1.9 

3.2 

2.2 



Table A2.17 (cont.) 
Date 10/XII/80 8/1/81 22/1/81 6/11/81 23/11/81 5/111/81 19/III/81 10/IV/81 30/IV/81 
---------------~ - ·---·--.- -------
Flow .(m3 /s) 

Temp. (•c) 

o2 (dissolved)(mg/1) 

Conductivity (umho/cm 

ptf 

Alkalinity (mg/1 CaC0
3

) 

Turbidity (N.T.U.) 

Suspended Solids (mg/1) 

~ S.S. combustible 

Total - P (ug/1) 

PO 4 - P ( ug/ 1 ) 

N03 - N ( ug/1) 

NH4 - N (ug/1) 

Fe (mg/1) 

Si (mg/1) 

Hg (mg/1) 

Ca (~ng/1) 

Na (mg/1) 

K (mg/1) 

0.91 

19.0 

8.7 

40 

7.2 

12.0 

1.9 

2.7 

25 

7 

4 

262 

13 

0.03 

11.4 

0.2 

2.0 

3.8 

2.4 

0.86 

19.0 

8.4 

37 

12.0 

2.2 

2.9 

62 

31 

10 

16 

19 

0.06 

12.4 

0.2 

1.8 

3.5 

2.3 

0.81 

18.8 

8.8 

46 

6.45 

12.0 

2.1 

18 

12 

189 

19 

0.09 

12.4 

0.2 

1.8 

3.8 

2.3 

0.82 

18.5 

9.4 

38 

7.1 

8.8 

1.5 

1.8 

0 

18 

8 

67 

18 

0.06 

8.4 

1.39 

18.4 

8.9 

37 

6.8 

9.7 

2.9 

5.3 

69 

12 

10 

121 

24 

0.04 

12.2 

0.2 

1.8 

3.4 

2.3 

0.68 

21.9 

8.3 

43 

6.7 

9.8 

1.7 

4.3 

71 

12 

6 

182 

23 

0.10 

9.1 

0.69 

20.5 

8.8 

39 

6.8 

11.8 

1.9 

3.0 

22 

8 

8 

60 

24 

0.05 

13.8-

0.3 

2.1 

4.0 

2.7 

0.29 

20.1 

7.3 

47 

11.0 

1.0 

12 

10 

129 

17 

0.04 

11.1 

0.45 

22.0 

8.7 

45 

12.0 

1.1 

2.6 

22 

7 

4 

92 

20 

0.05 

10.0 

0.2 

2.1 

4.1 

2.4 

Date 21/V/81 11/VI/81 25/VI/81 9/VII/81 28/VII/81 13/VIII/81 9/IX/81 29/IX/P1 15/X/81 

Flow (m3ts) 

Temp. ( •c) 

o2 (dissolved)(mg/1) 

Conductivity (umho/cm 

pH 

Alkalinity (mg/1 CaC03) 

Turbidity (N.T.U.) 

Suspended Solids (mg/1) 

~ S.S. combustible 

Total- P (ug/1) 

P04 - P (ug/1) 

r~o3 - H (ug/1) 

NH 4 - N ( ug/1 ) 

Fe (mg/1) 

Si (mg/1) 

Hg (mg/1) 

Ca (mg/1) 

Na {mg/1) 

K {Jng/1) 

0.36 

23.5 

7.7 

44 

6.7 

12.7 

1.5 

1. 2 

0 

20 

8 

95 

20 

0.01 

13. 1 

0.2 

2.4 

4.7 

2.6 

1.35 

20.5 

8.4 

41 

6.8 

10.2 

2.7 

4.3 

8 

10 

8 

126 

20 

0.04 

9.8 

0.2 

2.1 

3.6 

2.5 

1.26 

19.7 

8.2 

52 

6.3 

9.0 

2.3 

4.9 

27 

23 

7 

180 

20 

0.04 

9.2 

0.2 

1.8 

3.4 

2.4 

1.01 

20.2 

7.8 

44 

6.4 

6.0 

3.2 

62 

10 

137 

8 

0.04 

11.5 

0.2 

2.0 

3.A 

2.7 

A2-407 

1.7 

20.4 

9.3 

42 

6.7 

8.5 

3.4 

5.6 

32 

32 

5 

108 

44 

0.05 

8.4 

0.2 

1.8 

3.6 

2.7 

20.0 

8.9 

67 

6.7 

6 

4.2 

64 

6 

137 

40 

0.08 

7.8 

0.3 

1.8 

3.5 

2.8 

1.39 

19.9 

8.4 

44 

6.5 

7 

3.8 

6.3 

26 

15 

10 

92 

20 

0.05 

9.7 

1.03 

19.5 

8.8 

47 

8.9 

3.6 

5.3 

44 

12 

7 

270 

18 

0.06 

6.6 

1.82 

18.5 

9.4 

41 

6.4 

6.8 

2.9 

5.3 

38 

14 

7 

86 

8 

0.04 

7.6 



Table A2. 17 (cont.) 

Date 3/XI/81 12/XI/81 4/XII/81 15/XII/81 12/1/82 23/11/82 18/l I It82 29/IV/82 27/Y/82 ---· 
Flow {m3/s) 1.06 1.06 0.89 1.00 0.73 0.66 0.65 0.22 1.01 

Temp. (•c) 18.3 16.1 17.1 17.0 23.7 21.7 

o2 {d1sso1ved){~/1) 9.3 8.8 10:4 9.6 10.0 

Conductivity {~o/cm 37 42 46 48 46 41 

pH 7.2 6.0 6.8 6.8 6.9 8.2 7.1 

Alkalinity {~/1 CaC03) 13.6 12.8 15 10.0 12.8 12.0 13.0 15.5 12.5 

·Turbidity (N.T.U.) 2.3 2.0 2.1 2.0 1.1 1.2 1.9 1.25 2.0 

Suspended Solids {mg/1) 2.0 8.7 

1 S.S. combustible 50 19 

Total - P (~g/1) 11 10 11 9 18 21 22 13 55 

P04 - P { ~g/1) 10 10 8 6; 14 12 12 8 5 

N03 - N (~o~g/1) 76 70 18 288 353 151 166 122 125 

NH4 - N {~o~g/1) 13 8 23 9 6 30 29 30 42 

Fe {mg/1) 0.02 0.03 0.01 0.02 0.03 0.03 0.03 0.04 0.07 

Sf {mg/1) 9.8 5.4 8.5 8.6 1.0 11.5 12.8 15.2 12.7 

Hg (mg/1) 

Ca (mg/1) 

Na (mg/1) 

K {mg/1) 

Date 22/VI/82 20/VII/82 18/VIII/82 28/IX/82 

Flow (m3/s) 2.29 0.69 0.69 0.82 

Temp. ( •c) 2.04 18.8 22.0 20.8 

o2 (dtssolved){mq/1) 10.4 9.1 9.0 9.4 

Conductivity (UIIIho/cm 2) 41 46 47 44 

pH 

Alkalinity (mg/1 CaC03) 10.0 12.5 10.0 10.0 

Turbfdfty (N.T.U.) 4.7 1.9 2.0 2.5 

Suspended Solids {mg/1) 

% S.S. combustible 

Total - P (~g/1) 16 14 12 28 

P04 - P ( ~o~g/1) 6 10 11 8 

N03 - N (~g/1) 204 114 186 208 

NH 4 - N ( ~9/ 1 ) 24 8 8 8 

Fe (nig/1) 0.06 0.05 0.06 0.07 

St (mq/1) 14.1 12.3 12.7 12.0 

Hq (mg/1) 

Ca (mg/1) 

Na (mg/1) 

K (mg/1) 

Af-488 



Table A2. 18 Q. Tepemechin 
----------···-----···· ---------:-----------------------

30/1/80 14/11/80 28/11/80 13/111/80 25/111/80 24/1V/80 15/V/80 5/VI/80 26/VI/80 Date 
-----------------------~----~...------·--- -·· --------
Flow (m3/s) 

Temp. (•c) 

o2 (dissolved)(mg/1) 

Conductivity (pmho/cm 

pH 

Alkalinity (mg/1 CaC03) 

Turbidity (N.T.U.) 

Suspended Solids (mg/1) 

S S.S. combustible 

Total - P (ug/1) 

P04 - P (l!g/1) 

NOJ- N (l!g/1) 

NH4 - N (a.ag/1) 

Fe (J119/1) 

Si (J119/1} 

Hg (mg/1} 

Ca (mg/1) 

Na (mg/1) 

K (mg/1) 

Date 

Flow (m3ts) 

Temp. (•c) 

o2 (disso1ved)(mg/1) 

Conductivity (~ho/em 

pH 

A1kalfntty (mg/1 CaC03) 

Turbidity (N.T.U.) 

Suspended Solids (mg/1) 

s S.S. combustible 

Total - P (l!g/1) 

P04 - P ( l&g/1) 

N03 - N {a.ag/1) 

NH4 - N (a.ag/1) 

Fe (mg/1) 

Sf (-f119/1) 

Hg (J119/l) 

Ca (mg/1) 

Na (mg/1) 

K (mg/1) 

1.25 

22.5 

7.2 

69 

6.95 

20.3 

2.6 

2.6 

92 

18 

18 

132 

0 

0.09 

12.4 

0.7 

2.2 

4.1 

2.2 

1. 73 

22.5 

7.9 

71 

7.85 

20.9 

2.0 

1.8 

22 

16 

18 

60 

2 

0.02 

12.9 

0.7 

2.4 

4.2 

2.2 

0.80 

21.5 

7.9 

53 

7.00 

21.2 

2.4 

2.2 

55 

20 

22 

57 

0 

0.05 

11.9 

0.6 

2.6 

4.7 

2.2 

0.69 

24.9 

7.3 

65 

7.55 

21.8 

1.5 

1.4 

29 

24 

17 

40 

4 

0.03 

14.0 

0.5 

2.8 

4.1 

2.3 

0. 71 

23.9 

7.6 

66 

0.5 

21.9 

0.9 

2.3 

50 

20 

17 

108 

4 

0.03 

13.0 

0.7 

3.2 

4.4 

2.2 

16/VI 1/80 7/VII 1/80 28/VI I 1/80 18/IX/80 9/X/80 

0.95 

23.8 

7.8 

75 

7.55 

21.0 

3.8 

2.7 

13 

16 

12 

70 

0 

0.02 

13.6 

0.5 

·2.5 

3.6 

2.1 

3.54 

23.0 

8.4 

101 

7.7 

13.1 

10 

19.4 

18 

18 

12 

161 

0.21 

7.4 

0.5 

1.1 

3.1 

2.0 

2.88 

21.6 

8.3 

237 

6.95 

10.5 

45 

72.8 

15 

53 

16 

296 

6 

1.77 

8.8 

2.0 

4.0 

4.0 

3.1 

A2-409 

1.39 

22.0 

8.4 

7.6 

14.5 

12.0 

8.2 

17 

14 

8 

12 

0.09 

4.4 

0.6 

3.4 

3.4 

1.9 

1.61 

19.2 

8.0 

74 

7.3 

12.8 

5.4 

6.5 

17 

12 

2 

12 

0.11 

10.6 

0.6 

3.3 

3.2 

2.0 

1.03 

23.1 

8.2 

57 

7.9 

18.0 

1.2 

2.1 

91 

25 

13 

112 

2 

0.06 

12.0 

0.6 

2.8 

3.5 

2.1 

0.61 0.89 

25.3 22.9 

6.6 8.2 

65 58 

8.35 6.75 

21 .a 11.1 

1.1 2.2 

1.9 3.6 

67 22 

16 18 

13 15 

sz sa 

2 0 

0.02 0.04 

12.5 11.2 

0.6 0.5 

2.2 2.4 

4.2 3.6 

2.2 2.1 

1.03 

23.5 

8.0 

54 

7.05 

18.8 

2.3 

3.2 

35 

13 

18 

142 

0 

0.06 

5.9 

0.6 

2.3 

3.3 

2.1 

)0/X/RO 21/XI/80·· 10/XIIi~1.0 

2.44 

22.1 

7.9 

278 

7.1 

13.1 

16.0 

23.6 

16 

18 

8 

226 

4 

0.30 

10.5 

1.0 

3.8 

3.4 

2.4 

-----·------. 
1.43 

20.0 

8.8 

51 

16.6 

5.2 

6.4 

10 

10 

244 

10 

0.09 

11.4 

0.6 

4.4 

3.2 

2.0 

1.26 

19.7 

9.0 

54 

7.2 

16.0 

3.8 

3.8 

6 

10 

7 

222 

13 

0.06 

12.4 

0.8 

4.9 

3.8 

2.3 



Table A2.18 (cont.) 

Date 

Flow (m3/s) 

Temp. (°C) 

o2 (dtssolved)(mg/1) 

Conductivity (umho/cm 

pH 

Alkalinity (mg/1 CaC03) 

Turbfdfty (N.T.U.) 

Suspended Solids (mg/1) 

S S.S. combustible 

Total - P (ug/1) 

PO 4 - P ( ug/ 1 ) 

N03 - N (ug/1) 

NH4 - H (ug/1) 

Fe (mg/1) 

St (mg/1) 

Hg (mg/1) 

Ca (mg/1) 

Ha (mg/1) 

K (mg/1) 

8/I/81 22/1/Rl 6/II/81 23/II/81 5/III/81 19/III/81 

1.00 0.65 0.74 1.14 0.74 0.58 

20.1 20.5 19.5 20.1 24.0 21.4 

8.4 8.5 8.2 10.8 8.4 8.8 

55 55 72 51 60 96 

17.2 

2.7 

2.0 

75 

33 

13 

53 

17 

0.07 

11.5 

0.6 

4.4 

3.4 

2.0 

7.1 

17.1 

3.3 

17 

14 

104 

20 

0.12 

11.6 

0.6 

4.2 

3.6 

2.0 

7.0 

12.8 

2.6 

2.9 

0 

19 

10 

86 

20 

0.11 

9.2 

7.3 

15.0 

3.5 

6.0 

50 

14 

10 

99 

26 

0.07 

11.8 

0.6 

4.1 

3.4 

2.0 

7.2 

14.0 

1.4 

19.3 

28 

14 

9 

13 

2 

0.13 

8.8 

7.0 

15.4 

1.4 

3.0 

33 

9 

9 

2 

24 

0.07 

13.3 

0.7 

4.9 

3.8 

2.4 

10/IV/81 30/IV/81 21/V/R1 

0.53 0.44 0.23 

21.3 25.5 25.1 

8.3 8.0 7.0 

61 55 65 

7.6 

17 

1.8 

18 

2 

90 

16 

0.06 

11.8 

6.9 

16 

1.2 

2.0 

12 

8 

2 

29 

14 

0.05 

9.4 

0.6 

4.8 

3.8 

2.2 

6.8 

18.3 

2.4 

0.9 

0 

45 

10 

46 

18 

0.06 

2.8 

0.8 

5.8 

4.4 

2.4 

Date 11/VI/81 25/VI/81 9/VII/81 28/VII/81 13/VITI/81 9/IX/R1 29/IX/81. 15/X/81 3/XI/R1 

Flow (m3/s) 

Temp. (°C) 

o2 (dfssolved)(mg/1) 

Conductivity (umho/cm 

pH 

Alkalinity (mg/1 CaC03) 

Turbfdfty (N.T.U.) 

Suspended Solfds (mg/1) 

s S.S. combustible 

Total - P (ug/1) 

P04 - P (ug/1) 

N03 - H (ug/1) 

NH4 - H (lag/1) 

Fe (mg/1) 

Sf (mg/1) 

Hg (mg/1) 

Ca (mg/1) 

Na (mg/1) 

K (mg/1) 

1.30 

23.1 

7.9 

53 

7 01 

14.8 

4.9 

6.6 

5 

12 

8 

52 

20 

1.11 

10..0 

0.6 

4.8 

3.5 

2.2 

1.73 

19.8 

8.3 

53 

7.5 

10.0 

3.7 

6.4 

19 

24 

9 

144 

20 

0.09 

10.4 

0.7 

5.2 

3.4 

2.0 

0.83 

22.1 

7.0 

105 

6.6 

8.2 

2.8 

55 

13 

56 

6 

0.05 

10.4 

0.6 

4.7 

3.8 

2.2 

7..06 

22.2 

8.6 

59 

7.1 

13.9 

5.4 

7.8 

23 

37 

4 

69 

58 

0.13 

10.4 

0.7 

4.3 

3.6 

2.2 

21.2 

8.8 

66 

6.8 

10.0 

7.2 

53 

9 

80 

20 

0.15 

9.3 

0.8 

4.2 

3.8 

2.4 

1.80 

21.0 

9.2 

56 

6.9 

10.5 

5.6 

7.0 

5 

20 

15 

94 

24 

0.14 

7.0 

1.47 

21.5 

9.2 

56 

14.3 

5.8 

9.3 

29 

16 

11 

143 

17 

0.15 

2.7 

1.88 

19.9 

9.5 

51 

6.2 

9.5 

4.9 

7.5 

40 

18 

8 

58 

23 

0.12 

9.8 

1.46 

20.2 

54 

7.5 

19.6 

3.1 

3.7 

9 

iJ 

10 

83 

18 

0.05 

6.8 



Table A2.13 (cont.) 

Date 12/XI/81 4/X Il/81 15/X Il/81 12/[/82 23/[ 1/82 1811 I 1/82 29/IV/82 27/V/82 22/VI/82 
~--- ----- ... 

Flow (m3ts) 0.86 1.49 1.10 0.83 0.73 0.58 0.30 0.86 1.90 

Temp. (•c) 16.5 17.9 1').3 24.8 22.5 23.3 

o2 (dissolved)(mg/1) 9.3 8.8 9.2 10.0 10.3 10.0 

Conductivity (~o/cm 55 57 62 68 56 54 

pH 7.2 7.8 6.8 7.2 8.2 7.3 6.8 

Alkalfnfty (mg/1 CaC03) 18.1 14.0 15.0 11 .a 18.0 18.5 22.5 17.8 21.0 

Turbidity (N.T.U.) 2.0 5.1 2.6 1.3 1.8 7.2 1.0 1.8 4.5 

Suspended Solfds (mg/1) 0.7 

I S.S. combustible 0 

Total - P (ug/1) 14 20 14 17 34 16 19 42 17 

Po4 - P (ug/1) 9 8 5 12 14 12 6 6 8 

H03 - H (ug/1) 46 26 360 370 110 68 21 68 105 

NH4 - N (ug/1) 12 20 6 6 33 35 35 44 24 

Fe (mg/1) 0.03 0.04 0.04 0.07 0.06 0.01 0.06 0.07 0.09 

Si (mg/1) 5.2 8.2 10.4 1.2 10.4 12 14.2 11.4 13.3 

t1g (mg/1) 

Ca (mg/1) 

Ha (mg/1) 

K (mg/1) 

Date 20/VI l/P.2 18/VI I 1/82 28/IX/82 

Flow (m3ts) o.eo 1.29 0.56 

Temp. c·c> 22.7 23.3 24.5 
o2 (dfssolved)(mg/1) 8.4 9.4 8.8 
Conductivity (umho/c. 60 58 59 
pH 

Alkalinity (mg/1 CaC03) 19.0 15.0 18.9 
Turbidity (N.T.U.) 2.2 3.2 4.4 
Suspended Solids (mg/1) 

I S.S. combustible 

Total - P (ug/1) 18 13 24 
P04 - P (ug/1) 12 13 10 
N03.- N (ug/1) 74 121 102 
NH4 - N (ug/1) 10 5 8 
Fe (mg/1) 0.08 0.08 0.12 
Sf (mg/1) 11.8 12.0 12.1 
Hg (mg/1) 

Ca (mg/1) 

Na (mg/1) 

K (mg/1) -
A2-411 



Table A2.19 

Date 

Flow (113/s) 

Temp. (•c) 

o2 (dissolved)(mg/1) 

Conductivity (~o/cm 

pH 

Alkalinity (mg/1 CaC03) 

Turbidity (N. T .U • .) 

Suspended Solids (mg/1) 

I S.S. co.Custfble 

Tot-al - P (pg/1) 

P04 - P (pg/1) 

N03 - N ( pg/1) 

NH4 - H (pg/1) 

Fe (~~g/1) 

Sf (mg/1) 

Hg {lllg/1) 

Ca {mg/1) 

Na (mg/1) 

I( (mg/1) 

Date 

Flow (113/s) 

Temp. (•c) 

o2 (d1ssolved)(mg/1) 

Conductivity (J,IIIho/cm 

pH 

Alkalinity (mg/1 CaC03) 

Turbidity (N.T.U.) 

Suspended Solids (~~g/1) 

I S.S. combustible 

Total - P (pg/1) 

P04 - P (pg/1) 

N03 - H (pg/1) 

NH
4 

.. N (pg/1) 

Fe (~~g/1) 

Sf (119/1) 

Hg (mg/1) 

Ca (mg/1} 

Na (mg/1) 

IC (~~g/1) 

30/I/80 

3.35 

25.1 

7.3. 

49 

7.45 

17.3 

4.6 

5.4 

85 

10 

5 

68 

0 

.19 

12.8 

0.4 

1.5 

3.9 

2.4 

26/VI/80 

3.64 

28.7 

7.0 

67 

7.25 

15.0 

9.4 

6.5 

35 

18 

10 

142 

2 

.11 

5.0 

.4 

1.7 

2.7 

2.0 

L. Yure, Canal 

14/II/80 28/II/80 13/III/80 261111/80 24/IV/80 

3.11 

24.2 

7.5 

48 

7.15 

16.9 

3.0 

4.4 

73 

14 

8 

48 

.14 

12.9 

0.4 

1.7 

3.8 

2.4 

3.78 

24.0 

9.8 

50 

6.95 

19.0 

3.7 

5.2 

77 

20 

8 

<1 

0 

.08 

12.6 

0.4 

1.9 

4.4 

2.4 

2.04 

26.4 

9.5 

50 

7.75 

18.1 

4.2 

2.2 

73 

20 

4 

28 

2 

.09 

13.6 

0.4 

2.0 

4.0 

2.4 

2.49 

26.9 

9.3 

50 

7.2 

18.7 

5.0 

8.3 

24 

4 

96 

4 

.12 

12.6 

4 

2.2 

4.2 

2.4 

4.21 

24.1 

8.9 

63 

7.70 

17.8 

2.5 

2.7 

78 

30 

4 

66 

22 

.07 

11.8 

0.4 

2.3 

3.6 

2.3 

16/VII/80 7/VIII/80 28/VIII/80 18/IX/80 9/X/80 

2.50 

24.0 

7.8 

70 

8.1 

18.0 

5.6 

5.6 

50 

14 

4 

47 

2 

.01 

12.4 

.4 

1.6 

3.4 

2.2 

22.4 

7.0 

71 

7.65 

11.8 

25 

20.7 

13 

16 

8 

67 

15 

.26 

5.0 

.4 

.9 

3.0 

2.2 

A2-412 

22.9 

8.2 

85 

7.2 

12.7 

28 

27.0 

30 

14 

10 

133 

6 

.33 

9.1 

.8 

3.2 

3.4 

2.4 

24.0 

7.4 

·7.3 

12.0 

22.0 

22.5 

16 

16 

2 

20 

.36 

3.4 

.6 

2.6 

3.0 

2.0 

21.4 

8.3 

52 

14.0 

19.5 

9.5 

5 

14 

2 

12 

.37 

8.2 

3.0 

22.9 

7.0 

3.3 

15/V/80 

3.11 

28.0 

10.0 

47 

7.25 

18.8 

3.2 

4.9 

60 

14 

3 

19 

2 

.06 

11.8 

0.4 

1.6 

4.1 

2.4 

30/X/80 

23.6 

9.0 

41 

7.2 

13.0 

14.5 

11.9 

32 

17 

4 

135 

2 

.21 

9.6 

.6 

3.2 

3.2 

2.1 

5/VI/80 

3.31 

26.4 

9.1 

52 

7.25 

17.4 

7.4 

6.4 

31 

16 

4 

22 

2 

.09 

10.3 

0.5 

2.0 

3.8 

2.4 

21/XI/80 

22.0 

8.8 

46 

14.8 

15.0 

9.0 

12 

5 

134 

10 

.22 

10.0 

.5 

3.4 

3.0 

2.1 



Table A2.19 (cont.) 

Date 10/XII/80 

Flow (•3/s) 

Temp. c•c) 2o.3 

o2 (dtssolved)(mg/1) 8.8 

Conductivity (~o/ca 51 

pH 

Alkaltntty (mg/1 CaC03) 14.0 

Turbtdtty (N. T.U . .) 9.2 

Suspended Soltds (mg/1) 5.1 

I S.S. combustible 17 

Total - P (pg/1) 8 

P04 - P (pg/1) 

N03 - N (pg/1) 150 

NH4 • N (pg/1) 14 

Fe (~~g/1) .12 

St (~~g/1 J 11.2 

Hg (llg/1) .6 

Ca (~~g/1) 4.2 

Na (~~g/1) 3.6 

K (mg/1) 2.3 

Date 

Flow (•3/s) 

Tet!p. (•c) 

o2 (dtssolved)(mg/1) 

Conductivity (uaho/cm 

pH 

Alkalt"ity (ag/1 CaC03) 

Turbidity (N.T.U~) 

Suspended Solids (mg/1) 

I S.S. combustible 

Total - P (pg/1) 

P04 • P (pg/1) 

N03 - N (pg/1) 

NH4 • N (pg/1) 

Fe (mg/1) 

St (~~g/1) 

Hg (-.g/1) 

Ca (-.g/1) 

Na (-.g/1) 

K (mg/1) 

30/IV/81 

1.25 

27.5 

9.6 

47 

15.0 

4.1 

3.4 

3 9 

11 

2 

10 

17 

.09 

9.6 

.6 

3.8 

4.0 

2.5 

8/I/81 22/I/81 

2.01 

20.9 21.1 

9.3 10.3 

44 43 

7.2 

14.6 14.8 

2.7 2.7 

1.7 

100 

19 8 

4 7 

141 143 

18 28 

.16 .11 

11.4 11.3 

.4 .4 

3.3 3.0 

3.2 3.5 

2.1 2.0 

6/11/81 

1.72 

20.7 

10.1 

47 

12.0 

4.5 

6.0 

33 

20 

2 

45 

28 

.17 

9.6 

23/II/81 5/III/81 19/III/81 

(8.45) 1.66 1.49 

21.5 23.5 23.8 

9.1 8.2 10.4 

52 52 60 

7.2 8.1 8.1 

14.0 11.3 12.7 

4.4 2.7 3.2 

10.0 10.0 6.3 

40 0 53 

8 8 11 

2 4 

116 58 <1 

19 18 22 

.08 .15 .09 

11.0 8. 5 12 . 2 

.5 .4 

3.5 3.4 

3.7 3.7 

2.4 2.5 

10/IV/81 

1.10 

24.0 

10.1 

52 

8.3 

17.0 

3.8 

22 

7 

16 

29 

.09 

13.8 

21/V/81 11/VI/81 25/VI/81 9/VII/81 28/VII/81 13/VIII/81 9/IX/81 

0.69 

30.0 

9.6 

53 

8.0 

16.3 

3.3 

3.0 

83 

43 

2 

10 

17 

.09 

4.3 

.5 

4.2 

4.3 

2.5 

3.64 

26.9 

7.8 

55 

8.4 

13.5 

13.0 

12.0 

31 

17 

2 

15 

18 

.14 

10.6 

.3 

2.6 

3.3 

2.5 

A2-413 

(5.29) 

24.5 

8.1 

45 

6.8 

10.0 

14.0 

11.8 

26 

30 

2 

77 

29 

.16 

8.2 

.4 

3.3 

3.3 

2.2 

(2.70) 

24.0 

8.4 

7.3 

6.9 

6.8 

56 

6 

76 

8 

.07 

9.0 

.4 

3.2 

3.5 

2.4 

(6.48) 

24.8 

9.0 

42 

7.0 

12.3 

19 

16.3 

29 

41 

7 

90 

48 

.27 

7.2 

.7 

3.3 

3.4 

2.6 

(8.89) 

21.0 

7.6 

45 

8 

23 

42 

5 

89 

72 

.26 

7.6 

.7 

3.2 

3.2 

2.6 

(6.62) 

21.8 

8.4 

50 

7.3 

9 

9.4 

9.3 

32 

12 

5 

96 

21 

.05 

6.5 



Table A2.19 (cont.) 

Date 29/IX/81 15/X/81 3/XI/81 12/XI/81 4/Xll/81 15/XII/81 12/1/82 23/II/82 

Flow (•3ts) [5.29) (7.50) (3.02) (2.30) 1.90 1.88 

Tetnp. (•c) 24.5 20.0 21.6 19.5 21.3 21.7 

o2 (dissolved)(mg/1) 9.6 8.4 8.6 9.1 9.4 
. 

Conductivity (~o/ca 55 47 47 46 49 102 

pH 6.4 6.8 6.8 7.2 

Alkalinity (mg/1 caco3) 11.9 3.1 16.8 16.5 20.0 15.0 15.8 16.0 

Tur.bfdity. (N. T.U~.) 10.5 17 9.0 7.0 9.3 4.2 2.4 3.2 

Suspended Solids (~/1) 9.6 8.3 6.5 4.0 1.5 6.0 

S S.S. combustible 42 39 38 30 21 33 

Total - P (~g/1) 15 20 16 78 20 6 19 27 

P04 - P (~g/1) 4 5 4 62? 2 0 6 6 

H03 - H (~g/1) 112 108 44 32 16 174 216 40 

NH4 - N (pg/1) 22 22 19 12 11 16 5 45 

Fe (a~g/1) .18 .17 .11 .06 .OS .07 .08 .10 

Si (~/1) 3.3 5.3 7.4 6.2 10.4 7.3 1.0 9.6 

Hg (~/1) 

Ca (JDg/1) 

Ha (mg/1) 

K (mg/1) 

Date 18/Ill/82 29/IV/82 27/V/82 22/VI/82 20/VII/82 18/VIII/82 28/IX/82 

Flow (•3/s) 0.81 1.58 (6.78) (5.44) 2.06 2.99 3.03 

Temp. (•c) 30.0 26.0 23.7 24.6 25.0 23.9 

02 (dissolved)(mg/1) 9.5 10.8 9.5 8·.9 8.5 8.9 

Conductivity (~o/oa 52 47 44 46 40 54 

pH 7.5 

Alkalinity (~~g/1 CaC03) 15.5 18.0 14.3 13.0 16.0 11.0 14.8 

Turbidity. (N.T.U~) 2.6 2.0 7.1 13.0 2.5 9.2 6.1 

Suspended Solids (~~g/1) 

S S.S. ca.bustible 

Total - P (pg/1) 27 16 38 18 14 10 16 

Po4 - P (pg/1) 5 2 4 3 3 6 4 

H03 - H (pg/1) 104 21 50 108 136 136 130 

HH4 - N (pg/1) 36 34 47 20 8 8 4 

Fe (~~g/1) .06 .11 .15 .20 .10 .18 .16 

Sf (mg/1) 11.0 13.8 6.3 12.1 10.8 10.2 10.7 

Hg (llg/1) 

Ca (mg/1) 

Na (mg/1) 

K (mg/1) 



Appendix 1_: Zooplankton Community Structure, 

L. Yure and L. de Yojoa. 
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Tiibl e A3 2 Individual dry weights of the ~jor zooplankton species 
in L. Yure. 

Species 

COPEPODA 
Tropocyclops prasinus 

mexican us 
naupl i i_ 
copepodites 
adult female 
adult male 

Mesocyclops leukarti 
copp + adult 9 

CLADOCERA 
Moina micrura 
Ceriodaphnia rigaudi 
Simocephalus vetulus 
Daphnia pulex 

size class A 
size class B 
size class C 

DIPTERA 
Chaoborus sp. 

stage I 
stage II 
stage III 
stage IV 

ROT! FERA 
Filinia longiseta 
Hexarthra intermedia 
Colulella hindenburghi 
Anuraeopsis navicula 
Brachionus angularis 
~- patulus var. macranthus 

Dry Weight 
(~g) 

.1667 

1.445 
1.85 
1.35 

3.3 

6.18 

1.6 
1.25 

3.01 
10.04 
21. 

15.5 

32.0 
72.5 
99.6 

.048 

.01034 

.00881 

. 113 

.0454 

.109 

A3-425 

Species 

ROTIFERA 

~- sp. 1 

~- sp. 2 

Dipleuchlanis propatula 
Epiphanes macrourus 
.£.. sp. 
Keratell a cochl eari s 
K. americana 
Macrochaetus collinsi 
Mytilina trigona 
Platyias guadricornfs 
Brachionus guadridentatus 
Lecane acronynca 
L. bull a 
L. bulla styra!_ 
L. rotundata 
L. pyriformis 
L. sp. 1 

L. sp. 2 

1· pertica 
L. sp. 3 

L. sp. 4 

L. sp. 5 

L. sp. 6 

Cephalodella sp. 1 

Trichocerca ruttnerii 
T~ weberi 
T. similis grandis 
T. sp. 1 

Dry Weight 
(~g) 

.1063 

.0405 

.0494 

.1044 
• 12 
.00387 

.0308 

.0184 

.67 

.2729 

.0176 

.0043 

.0178 

.006 

.0038 

.0107 

.0035 

.0697 

.037 

.0406 

.0126 

.0231 

.0474 

. 0191 

.0132 

.0136 



TableA3.2 (continued). 

Species 

ROTIFERA 
Trichocerca sp. 2 
T. sp. 3 

I· sp. 4 

Ascomorpha sp. 
Asplanchna sp. 1 

Asplanchna sp. 2 
Cephalodella sp. 2 

Ploesoma truncatum 
Polyarthra vulgaris 
Synchaeta pectinata 

i· sp. 
Conochilus dossuarius 
Unknown Roti fer 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Dry Weight 
(IJg) 

.0242 

.0435 

.1602 

.03284 
1.19 

.601 

.05023 

.0439 

.0486 

.0795 

.0032 

.0477 

.0013 

.037 

.0122 

.0049 

.0266 

.0396 

.1246 

.0188 

A3-426 



Table A3.3 

~~· 
(..) Station: Index 
I 

Gt:nus x (s .d.) ~ 
I'> 
'.J 

fi1 inia 9.88 (4.85) 

Brachionus 1022.00 (134.61) 

Epiphanes 135.34 (1. 70) 

J<erate11a 9.04 (6 .99) 

Synchaeta 0 

Moina 13.44 (11. 40) 

Tropocyclops 

--copepodites + adults 35.46 (12 .13) 

--naup1ii 72.22 (39.79) 

Chaoborus 0.37 ( 12)) 

Zooplankton synoptic, L. Vu~e, 31/VII/80, 

(numbers of individuals[xl03] I rn2) 

---
1 2 3 4 5 6 7 

i (s.d.) i (s.d.) i (s.d.) i (s .d.) i (s.d.) i (s.d.) i (s .d.) i 

13.44 (3.80) 2.58 (3.65) 24.10 (12.80) 16.34 (3.34) 15.50 (1.19) 8.62 (5.59) 5.82 ( .63) .8~ (1.17) 

1 083 . 99 ( 113.02) 695.03 (110.72) 1320.52 (610.76) 813.34 (247.16) 653.68(68.07) 655.23(67.24) 119.81(25.34) 318.0b(42.81) 

130.78 (46.93) 56.92 ( .21) 36.83 (26.61) 113.97 (21.2!1) 177.31 (25.71)117.27(38.14) 157.21 (.58) 232.00 (f..4J) 

6.38 (2.68) 2.13 (1.85) 21.77 (4.1&) 17 0 74 (5.32) 29.23 (29.17) 18.96 (5.12) 6.72 ( .63) 4. 7! ( .88) 

0 3.44 (4.87) 1.61 (2.28) 1.00 ( .10) 2.82 (1.65) 1.29 (.84) 4.03 (1.90) 7.61 (1.40) 

8.44 (5.60) 5.05 (1.05) 10.48 (4.18) 7.36 (2.81) 8.04 (4.45) 8.73 (8.35) 4.48 (1. 27) 0 

42.46 (4.29) 18.59 (2.90) 27.96 (1.52) 37.44 (31.67) 42.46 (1.99) 34.43(38.04) 33.15(13.94) 0.83 (1.17) 

46.01 ( .44) 20 . 1 0 ( 1 0. 18 ) 19.81 (3.93) 19.87 (12.89) 44.53 (33.78) 6.18 (7.23) 19 . 26 ( 6 . 9 7) 1.24 (1. 75) 

0.36 ( .05) .18 ( .11) .24 (.06) 0.19 ( .02) 0.35 (.25) 0.39 (.21) 0.09 (~05) 0 



Table A3.4 Zooplankton synoptic, L. Yure, 30/IX/80 

(nur.1L;ers of indiviJuals[xl03] 1m2) 

Station: Index 1 2 4 5 6 1 __ a 
Species x (s.d.) x (s.d.) x (s.d.) x .(s.d.) x (s.~.) i (s.d.) i (s.d.) i (s.d.) 

ROTIFERA 

Filinia longiseta 7.78 (.20) 27.97 (9.99) 19.69 (.20) 4l. 15 (51.05) 8.87 19.71 ( 1.64) 68.54 (4.45) 64.51 (1U.85) 

Hexarthra intermedia .15 ( .01) .11 ( .03) .16 (.01) .01 (.02) .13 .H ( .04) .24 (.09) .48 (.59) 

)::a Brachionus angularis 91.09 (22.78) 117.31 (29.05) 32.45 (6.73) 14.44 (.30) 140.67 37.97 (30.01) 50.71 (7. 72) 65.49 {15.09) 

w 
I Epiphanes macrourus 29.91 (.70) 55.97 (17.06) 49.34 (11.44) 7.32 (1.96) 21.26 63.14 (19.88) 243.30 {37.64) 331.03 (14.75) 
~ ~ 
N Epiphanes ~- .72 (.13) .• 71 (.52) (.06) .03 (.05) .23 

Ql 
4.54 (2.94) 23.73 (12.48) 19.91 (11.92) (X) .69 .Jilt. 

Ia .... 
Keratella cochlearis 5.15 ( .93) 5.90 (.53) 3.59 (1.01) 2.44 (2. 31) 4.57 Ql 1.84 ( 1.52) 17.78 (4.43) 49.06 (10.3U) 

i 
Hacrochaetus collinsi 0 .03 (.OS) 0 .01 (.02) 0 Ia .01 ( .01) 0 0 

Ill 

Hytilina trigona .08 ( .11) .03 (.OS) .01 ( .01) 0 0 
Ql 

0 .01 (.01) 0 .... 
Ia 
u 

Platyas quadridentatus 0 .02 ( .02) .04 ( .02) 0 0 c. 0 0 .01 (.01) 
Ql 

Lecane !e.· 1 .02 ( .03) • 16 ( .02) .01 ( .01) 0 
L 

0 
0 

0 .01 (.01) .01 ( .01) 

Lecane lli.· 
~ 

( .01) .04 (O) .01 ( .01) .10 (.02) .01 ( .02) 0 .04 ( .01) 0 .01 

Trichocerca lli.· .25 (.13) .24 ( .03) .20 (.13) .05 (.01) .08 .16 ( .06) .lH ( .01) .72 (.56) 

Polyarthra vulgaris 2.25 ( .30) 3.06 (3.49) 2.90 (3.66) 2.26 (2.32) 4.13 .20 ( .01) 1.12 ( 1 .10) 6.19 ( 1. 94) 

Synchaeta pectinata 212.53 (1.21) 51.93 (25.61) 29.44 (7 .65) 460.20 (124.15) 497.19 30. 18 (22. 77) 45.68 (4.66) 19.43 (3.40) 

(unknown genus) 0 .02 (.01) .06 ( .02) .08 (0) .09 (.13) .04 ( .06) 



Table A3.4 (cont.) 

Station: Index 1 2 4 5 6 7 __ a 
Species x (s.d.) x (s.d.) i (s.d.) i (.s. d.) i (s.d.) i (s.d.) i (s.d.) i (s.d.} 

CLADOCERA 

Moina micrura 20.JO (.76) 1J.50 (J.67} 11.01 (2.74) 8.88 (5.00) 9.22 10.60 (3.54} 7.04 (.60} 2.84 ( .09} 

Ceriodaphnia ~· .02 (.OJ) .04 (.OJ) .09 ( .05) 0 .02 .01 (.01} .03 ( .01} .04 (.04) 

);:::o 
Hacrothri x !R· .02 (.OJ) .02 ( .02) .49 ( .22) .04 ( .02} 0 .01 ( .01} .02 (.00} .02 (.00) 

w 
llyocriptus spinifer (?) ( .00) (.08) ( .01) ( .01} I 0 0 .06 .06 0 .02 .05 (.01) .01 

~ ~ 
N Simocepha1us exc;pinosus (?) .04 (0) .05 (.02) .10 ( .11) .09 (.08) .10 II .01 ( .02) .05 ( .04) 0 ~ 

~ 
<a ... 

A1ona !R· .08 ( .11) .08 (.02) .12 ( .06} 0 0 II 0 .03 (.02} .01 ( .01} 

Chydorus !R· 0 0 .01 (.01) 0 0 i 0 0 0 <a 
Ill 

COPEPODA II ... 
<a 
u 

Hesocyclops leuckarti •r-

'Q. 
-- copepodites + adults .08 ( .04) • 74 (.81) .08 ( .11) .09 (.08) 1.01 II .03 ( .04) .07 (.08) 0 L 

-- naupli i 0 .08 (.12) • 17 ( .24) .05 ( .01) .06 0 0 .05 (.05) .03 (.05) ~ 

Tropocyclops prasinus 

-- copepodites + adult 23.08 ( .11) 95.49 (19.54) 4.86 ( .89) 12.98 (8.13) 50.51 46.98 ( 13.02) 69.83 (30.28) .53 ( .01) 

-- adult 0 16.98 (4.92) .55 (. 72) 1.40 (.57) 3.16 6.77 (J.12) 15.19 (3.44) .06 ( .OB) 

-- naupl ii 25.52 (4.30) 100.99 (28.67} 5.73 (2.J8) 12.63 (J. 77) 36.81 39.85 (16.43) 57.17 (27.49} .78 ( .18) 

DIPTERA 

Chaoborus !R· 1.45 ( .48) 1.42 ( .16) .53 (.28) .70 (.42) 1.01 .98 ( .16) .86 ( .01} .07 (.05} 



Table A3. 5 L. de Yojoa zooplankton community structure, 1980-1982, (#indiv.[xl03];m2). 

-· 24/VII/80 14/VIII/80 25/IX/80 29/X/80 27/XI/80 18/XII/80 9/1/81 29/1/81 
Species l/rn2 (C.V.) 11•7 (C.V.) ,,.7 (C.V.) 11•7 (C.V.) 11•2 (C. v.) ,,.2 (c. v·.) 11•7 (C. v.) ,,.2 (C.V.) 

CLADOCERA 

~phnta ~ 40.88 (30) 50.25 (14) 2.58 (68) 82.55 (25) 5.79 (25) 1.41 (24) 12.90 ( 5) 36.86 (0) 

I eggs I 9 Daphnia .13 .08 .48 .05 .35 .11 .15 .09 

Cerlodaphnta rtgaudt - - - - - - - - - - - - - - .33(141) 

f. sphaerlcus 21.52 (24) 161.45 (11) 100.49 (5) 77.17 (tO) 19.72 ( 12) 23.53 (14) 29.37 (15) 17.59 (26) 

I eggs I 9 Ctrlodaphnta .21 .08 . 36 .04 . 52 .07 .09 .10 

Dlaphanosoma 1euchtenbergtanum 2.14 (4) 24.77 ( 13) 21.04 (12) 75.74 ( 3) 11.79 36.11 ( 13) 39.49 (6) 16.59 (4) 

I eggs I 9 ~laphanosoma .06 .06 .07 .05 .35 .10 .11 .05 
Chydorus sp. 

COPEPODA 
Dtapta.us colornbtensts: 

- copepodttes t adults 13.98 (6) 120.97 (1) 146.17 (39) 110.87 ( 4) 133.62 (13) 136.60 ( 3) 231.69 (23) 154.36 (4) 

- 99 with eggs • 33 (21) 2.15 (12) 3. 25 (34) 3.82 (0) 2.74 (12) 10.17 (28) 5. 70 (25) 3.67 (39) 

)::» Hesocyclops lnversus: 
w 
I - copepodttes + adults 139.44 (18) 269.39 (10) 113.36 (41) 194.37 (4) 34.47 (1) 55.04 ( 39) 41.57 ( JJ) 38.95 ( 9) 
~ 
w - 99 with eggs - - .06(141) - - .25 (0) .06(141) . 16( 141) 
0 

Naupltt (Otapto.us t Hesocyc1ops) 38.80 (33) 391.29 (19) 408.55 (30) 32g.60 (2) 37.99 (28) 119.84 ( 10) 134.80 (41) 105.74 (4) 

large Cyclopotd: 

- copepodttes + adults .06( 141) .12(141) .12(141) - - 3.35 (76) 2. 75 (22) .57 (34) 1. 75( 141) 

- 99 with eggs - - - - - - - - .06(141) .08(141) .07(141) 

- naup1tt .06(141) - - - - - - - - .50(141) 

ROTIHRA 
keratella aMericana 1S8.67 (23) 161.92 (2) 28.65 (15) 71.56 ( 13) 27.96 (80) 21.35 (34) 131.67 (14) 35.11 (11) 
!· coch1earts - - - - - - - - - - - - - - - -
rtltnta "1ongtseta - - - - - - 1.80 (66) • 77 (54) 94.33 (21) 30.15 (41) 3.42 (73) 
Brachtonus patu1us patulus .27 {0) - - .12(141) 
~· eatu1us ~cranthus 

~bulla - - - - .12(141) - - .06{141) 
Phtyas sp. - - - - - - 1.08(109) 
ttexarthra sp. 

Polyuthra sp. 

DIPTERA 
Chaoborus sp. 3.26 (51) 2.10(31) 5.03 (16) 24.26 (29) 12.01 (25) 16.84 (24) 7.55 (0) 8.99 (55) 

ZOOHAGULATE - - 4.79 (4) 

OSTRACODA - - . 34 (95) .45(141) - - .66 (14) 3.59 (16) 1. 93 ( 16) 6.00 (41) 
--------- ---------------~----- -·- --· ---- ----------------------------------- -



Table A3.5 (cont.) 
-------------· ---· ---------- ------------

26111181 261111181 23/IV/81 29/V/81 11VIII81 31VIII181 26IVIII101 2/X/81 
Species 11•2 (C.V.) 1Im2 (C. v.) lln•2 (C.V.) '""' (C. v.) 11m2 (C. V.) 11m2 (C.V.) 1Im2 (C. v.) 11m2 (C.V,.) 

-.ao:::.----.a<::a--.:.~·.-a •:.,..-=-...,.'~"~~""•- --·-=--._• 'W_. .-...-.-_..,...,.._.,..__-··~~-~.a • ¥..-..·~~..-.-=a--.---.--..-~"r" 

CLAOOCERA 
Daphnia pulex 47.20 (1) 22.26 (1) 17.67 (16) 8.42 (tO) 21.32 (1) 81.80 (16) 189.64 (15) 224.16 (21) 
I eggs I 9 Daphnia . 21 .20 .12 .09 .13 .07 . 15 .08 
Cerlodaphnta rtgaudt . 57( 102) 1. 92 (6) .91 (13) - - - - - - .35(141) .42 (0) 
f· sphaertcus 9.25 (4) . 51 (0) - - .07(141) .12(141) 
I eggs I 9 Certodaphnta .07 .03 
Dlaphanosoma leuchtenbergtanum 15.00 (6) 15.34 (0) 14.81 (1) .53(102) - - - - 1.76 (57) .. 83 (10) 
I eggs I 9 Dlaphanoso.a .04 .01 .02 
Chydorus sp. - - - - - - 5.45 (23) 3.93 (97) 

COPEPODA 
Dlaptomus colombtensis: 

- copepodltes + adults 86.72 (5) 46. 78 ( 10) 28.02 (34) 28.09•(35) II. 12 ( 6) 12.66 (31) 47.50 (28) 74.44 ( 13) 
- 99 with eggs . 41 (32) 1. 59 ( 31) .83 (21) - - .47 (69) .16(141) 1. 22 (61) 1. 04 (84) 

):::a Hesocyclops tnversus: w 
I - copepodttes + adults 32.52 (14) 29.69 (2) 48.45 (15) 51.05 (8) • 16.65 (I) 28.60 (2) 55.42 (31) 102.77 (24) ~ 
w 

- 09 with eggs . 57 (62) .48 (41) .16(141) ...... 
Naupltt (Dtaptomus + Hesocyclops) 78.90 (8) 94.90 (6) 52.45 (5) 130.65 (11) 31.93 (6) 35.67 (24) 245.41 (45) 254.35 (28) 
large Cyclopotd: 

- copepodttes + adults - - .08(141) - - - - - - . 32 (0) - - . 37( 141) 
- 99 with eggs 
- naupl It - - - - - - - - - - .08(141) 

ROTIFERA 
Keratella americana 94. 15 (30) 68.39 (10) 33.52 (9) 6.13 (25) 1. 96 (9) 1.88 (59) .18(141) 
!· cochlearts 
ft1inla longlseta - - 22.26 (34) .65 (72) - - - - - - .18(141) 
Brachionus patulus patulus - - - - - - - - .12(141) .71 (47) 
~· patulus macranthus - - - - - - - - - - .16(141) 
lecane bulla 
Platyas sp. 
Hexarthra sp. 

Po1yarthra sp. 

OIPTERA 
Chaoborus sp. 2.08 (5) 2.50 (28) 1.83 ( 38) 2.38 (68) 1.04 (46) .71 (41) .71 (10) 7.44 (0) 

ZOOFLAGELLA TE - - 15.17 ( 20) 104.91 (1) 1592.15 (3) 199.54 ( 13) 2.83 (31) 

OSTRACODA . 32( 141) . 91 (13) 13.25 (61) . 16(141) 3.90 (42) 4. 39 (61) 12.41 (6) 15.10 (25) 
------------- -------------------------------------- ------



Table A3.5 

Species 

(cont.) 

241XII81 
II•' (C.V.) 

19/llll2 
ll•n' (C.V.) 

21111a2 
1/ln' (C.V.) 

-------·- - --- ------------
Z'l/ 11/82 

lln•2 (C.V.) 
9/111/82 

1Im2 (C.V.) 
23/111182 
l/m1 (C.V.) 

13/IVI82 
II•' (C.V,.) 

'-----~-~--------~~-~--A---,~-·~--··· ··~ -~----·~-· .. -A'O- ~~~a~----~~---~·--.---·----~~-------

CLAOOCERA 
Daphnia pulex 
I eggs 1 9 Daphnia 
Cerlodaphnla rlgaudl 

f· sphaerlcus 
I eggs I 9 Cerlodaphnla 
Dlaphanosoa~ leuchlenberglanum 
I eggs I 9 Dlaphanosoma 
Chydorus sp. 

COPEPODA 
Dlaptomus colo~lensls: 

- copepodltes + adults 
- 99 wtth eggs 

156.29 (I) 

. 53 

7.26 (73) 

139.32 ( 11) 
. 54( 141) 

~ ~ Hesocyclops lnversus: 
~ · - copepodltes +adults 219.77 (II) 
~ ~ - 99 with eggs . 18(141) 

Haup1tt . (Diapton~s • Hesocyclops)275.81 (4) 
large Cyc1opold: 

- copepodltes + adults 
- 99 wtth eggs 
- naupltt 

ROTIHRA 

Kerate11a americana - -
!· coch1earls 
Flltnta longlseta - -
Brachtonus patulus patulus - -
!· patu1us ~cranthus 
lecane bulla 1.41(141) 
Platyas sp. - -
tlexarthra sp. 

Polyarthra sp. - -

OIPTERA 
Chaoborus sp. 3.00 (8) 

ZOOFLAGEllA TE - -

OSTRACODA . 35(141) 

51.44 (11) 48. 67 (26) 

.12 .09 

. 29(141) 

- - -
- - -

.55(141) 1.10(141) 

- - -
8.05 (5) 2.88(141) 

136.62 (6) 77.51 (5) 

l. 13 (69) 1. 82 (27) 

Ill. 20 ( 15) 82.20 (5) 
.29(141) - -

273.23 (2) 311.14 (2) 

13.01 (3) .37(141) 
. 29(141) - -
.55(141) 1.., 1 (0) 

.58 (0) - -

- - - -
l. 95 (19) .37(141) 

1. 10( 141) - -
1. 66 (47) .74 (0) 

.29(141) 

8.03 (25) 5.47 (49) 

- - .37(141) 

9. 95 (47) - -

39.82 (26) 33.54 ( 5) 23.96 (2) 67.19 (23) 
.OS .01 - .01 

- - - - - - - -
- - - - - - - -

2. 24 ( 46') 6. 26 (41) 4.05 (13) 6.35 (18) 

- -
1.06 (30) - - .73(141) 

63.05 (34) 81.13 (6) 46.08 (8) 167.30 (20) 
1.48(141) 1.11 (45) 4.05 (90) 6. 90 (51) 

63.78 (29) 69.32 (8) 128.70 ( 5) 80.75 (1) 
1. 10(141) 2.59 (21) 2. 94 ( 71) 2. 50 (19) 

412.26 (4) 513.65 (3) 274.71 (1) 390.20 (38) 

.13(141) - - l. 36 (70) 

. 37(141) 

1.10 (45) 9.60 (65) 7.37 (28) 66.31 (19) 

- - .37(141) 1.48 (70) .29(141) 

- - .37(141) 

5.60 (49) 4.07 (38) 2. 21 (93) 4.16 (9) 

2.21(141) 25.80 (12) 25.44 (27) 999.45 (9) 

- - - - 6. 99 (22) 2. 76 (1) 
-···----- -- ------------------- ---·--·-··· ···------- -· ----- - ·-
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Table A3.5 (cont. ) 

------·- ------------- --------- - ----------- --------------- ----·. -- --- -· ----------- - ---- -------------------
27/IV/82 20/V/82 10/VI/82 20/VI/82 8/VII/82 I9/VIII82 6/VIII/82 

Species f/mz (C.V.) l/m2 (C. v.) 1Im2 (C.V.) II•' (C.V.) l/ae2 (C.V.) II•'- (C.V.) 1/raz (C. v.) ---.------._t·--· ... _.__ ..... -··- ............ :... ... r:-. •.a.:-.• ---~ •• .• - ·---- · . .......... ·- .... .--=--. ..... --- ..-.------~ ..,..._~----... -..-.--· 

CLAOOCERA 
Daphnia pulex 55.00 (29) 
I eggs I 9 Daphnia .02 
Cerlodaphnta rlgaudt 

f · sphaertcus - -
I eggs I 9 Cerlodaphnta 
Otaphanosoma leuchtenberglanu• 3.58 (10) 
I eggs I 9 Dlaphanosoma 
Chydorus sp. 

COPEPODA 
Olapto..us colo~tensts: 

- copepodttes + adults 49.20 (6) 
- 99 w lth eggs . 55(141) 

Hesocyclops lnversus: 
- copepodttes • adults 79.91 (I) 

- 99 with eggs 1.37(141) 
Naupltt (!!!!J)tOillJS t Hesocyclops)206.04 (14) 
large Cyclopold: 

- copepodttes + adults 
- 99 with eggs 
- naupltl 

ROTIHAA 
keratella a-.ertcana 

!· cochlearls 
Ftltnta longtseta 
Orachtonus patulus patulus 
!· patulus ..acranthus 
lecane bulla 
Platyas sp . 
ttexarthra sp. 

Polyarthra sp. 

OIPTERA 
Chaoborus sp. 

ZOOHAGHLAl£ 

OSlRACQDA 

269.36 (I) 
1. 66(141) 
. 29( 141) 

6.64 (41) 

229 . 54 (4) 

I. 66( 141) 
---------------- ------ -·- ~-- - · - ··- -·-·- - ·- . ---

]9.11 (l) 
.05 

- -

- -

11.99 (50) 

- -

96.79 (15) 
1.24 (15) 

135.64 (9) 

2057.52 (I) 

3. 74 ( 70) 

62.79 (96) 

1. 79 ( ]] ) 

83.85 (15) 
.06 

- -

. 04(141) 

23.76 (7) 
.84(141) 

137. 17 (1) 
.27(141) 

104.78 (6) 

42.83 (1) 

. 21(141) 

7. 48 (6) 

. 53 (0) 

38 . 14 ( 14) 
. 01 

- -

10.80 (61) 

- -

156.51 ( 3) 
4.47(105) 

362.03 ( 4) 

13.81 (0) 

.21(\41) 

. 27(141) 

1. so (67) 

21. 12 (JO) 11.35 (24) 45.36 (29) 
.04 .05 .OJ 

- - - - .26(141) 

14.65 (40) 4.98 (40) 16.59 (41) 
. . ll(141) .97(141) . 26(141) 

197.74( 105) 65.40 (2) 194.69 (12) 
4.04 (60) .84 ( 2) 4. 43 (54) 

386.33 (15) 298.56 0) 585.49 (11) 

17.11 (9) 25.04 (12) 60.89 (10) 

. 13(141) 1.42 (27) 

.69(141) 1.37 (87) 

. IJ( 141) .57(141) 

24/VIII/82 
1Im2 (C.V~) 

14.96 ( 5) 
.48 

.27(141) 

27.92 (10) 
.53 (O) 

114.47 (18) 
3.32 (41) 

271.02 (26) 

13.66 ( 13) 

.84 (9) 

1.11 (14) 



Table A3.5 (cont.) 

- - -- ·- ··---- - - --------- - - - ·---- -- - -- - - -· - ·- -
2/1XI82 51XI82 211XI82 9IXII82 251XII82 21~XIII82 

Species llml (C.V.) 1Im2 (C. V.) 1Im2 (C.V.) llm 1 (C.V.) 1Im2 (C.V.) lim (C.V.) 

ClAOOCERA 
Daphnia pu1ex 48.81 (21) 73.54 (9) 8.14 (23) 17.48 (3) 29.11 (5) 9.07 (29) 
I eggs I 9 Q!P.hnla .07 .01 .18 .01 .03 .04 
Cerlodaphnta rtgaudt 

f · sphaertcus - - - - - - . 06 ( 47) .22(141) . 18 (0) 
I eggs I 9 Certodaphnta 
Olaphanosoma 1euchtenbergtanum - - - - - - .26 (0) 1. 37 (23) 4.96 (9) 
I eggs I 9 Olaphanosoma 
Chydorus sp. 

COPEPODA 
Ofaptomus co1omblensts: 

- copepodftes + adults 23.23 (47) 33.72(137) 35.80 (13) 22.68 (6) 58.85 (11) 50.51 ( 13) 
- 99 with eggs - - 1. 59( 141) .18 (0) .62 (30) 2.26 (42) .69(123) 

):::t Hesocyclops tnversus: 
w 

- copepodltes + adults 86.90 (13) (2) 67 .65' (27) 37.52 ( 1) I 185.44 (4) 171.42 (4) 95.49 
~ 

- 99 wt th eggs .49 ( 13) . 71 (9) .49(116) .66 (9) w 5.40 (16) 1.19 (37) 
~ 

Naupltt (Oiaptomus + Hesocyc1ops)229.73 195.31 (18) 89.82 (2) 105.84 (0) 60.02 (25) (8) 226.41 (15) 
Large Cyclopold: 

- copepodltes + adults 
- 99 wt th eggs 
- naup111 

ROT1HRA 
Kerate11a americana 49.38 (13) 126.11 (23) 171. 55 (4) 170.04 (8) 300.71 (25) 270.47 ( 17) 
!· coch1earls 1. 50 ( 33) 5.18 (11) 1. 68 (0) . 18 (35) 
rt1tnla 1ongtseta 
Brachlonus patu1us patu1us 
!· patu1us macranthus 
lecane bulla 
Platyas sp. - - - - - - • 55 (74} 
tlexarthra sp. - - - - - - - - - - .07 (47) 

Po1yarthra sp. - - - - - - - - - - - -

OJPJ£RA 
Chaoborus sp. . 18( 141) 4. 69 (13) 1.33 (19) 2.48 (8) 1. 95 (0) 1.11 (0) 

ZOOHAG£llA T£ - - 73.0) (16) 86.90 (27) .02(141) - - 1.57(141) 

OSTRACODA . 35(141) .79 (0) . 22 (28) .44 (51) . 13 (48) .40(141) 
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Figure A3.1 (cont.) 
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Figure A3.1 (cont.) 
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Figure A3. 1 (cont.) 
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Appendix i= L. Yure and L. de Yojoa Phytoplankton Counts. 

(Data represent number of cells I ml. Where 
replicate counts were made, means and standard 
deviations are recorded). 
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L. Yure Ph~to~lankton L. Yure Ph~to~lankton 20-XI-80 
Statton: Index Statton: OSN OdC OT 
Depth: 0-~ Ill 

Date: 14-11-80 25-111-80 17-IV-80 Depth (m): 0-3 0-3 0-3 

Desmtd (untden.) 5300 4905 1706 
Staurastrum c.f. laeve 21 74 25 Carterta klebstt 0 66~8) 92( 17) 
s.~.A - 62 2 -- Chlamydomonas eptphyttca 513(7) 553 17) 596(23) 
Ped astrum duplex~· gractlltmum 2 -- -- C. polypyrenotdeum 51(2) 97(6) 30(4) 
P. c.f. -- 5 12 c. sphagntcola 178(2) 149(13) 227(19) 
Scenedesmus denttculatus ~· ltnearis 19 21 25 Polytoma granultferum 34~1) 0 31(4) 
S. dtmorphus 12 5 25 Asterococcus ltnnettcus 73 10) 53(8) 113(12) 
Tetraedron c.f. trilobulat1on 7 145 896 Oocystts ~- 0 0 8~4) r. mtntiiiJm 2 -- -- Golenktuta ~· 19(4) 14PJ 81 13) 
Anktstrodesmus falcatus ~· m1rabtlts -- 5 25 Cosmartum c. • connatum 308(20) 386 4 248( 13) 
A. convolutus 160 1617 12 c.*" 2 0 32(2) 0 
Ktrchnertelh lunaris (?) 2 -- -- Pert tntum afrtcanum 282(13J 92(1J 249(8) 
Cructgen1a tetrapedta 5 -- -- P. tnconsptcuum 141(13 176(6 267(8) 
Sphaerocystts schroetert -- 19 -- P. willet 200~13) 110(1) 265( 21) 
Lobomonas (?) ~· -- 2 -- Pertdtntum !2· 68 4) 124(19J 159{16) 
Chla~domonas ~- praecox 2 -- -- Chroomonas nordstedttt 0 360(14 355(7) 
C. !2· A -- 52 -- Cryptomonas ~- 26~5) 0 13(2) 
c. !2· 8 7 -- -- Herotrtchta !2· 19 4) zap> 0 
c. !2· c -- 24 -- Rhtzochrysts scherefeltt 0 112 11) 0 

)::a C.*" D -- -- 12 Dtnobryon sertularia 21(1) 25(4) 0 
.,J:::. Dtno ryon sertularta 50 7 12 D. vanhoeffil t t 44(1) 190f2) 206(6~ I 
.,J:::. Mallomonas c.f. acarotdes -- -- 37 Hallemonas acarotdes 66(8) 47 4) 74(4 
.,J:::. M. c.f. bernardtnensts -- 19 25 M. ctltata 38(8) 0 0 
0 AsterTonella formosa -- 7 -- Synedra fasciculata o- 0 15(1) 

Cocconets placentula var. euglypta -- 2 (empty) -- Ac~nanthes exigua 0 39(8) 0 
Synedra radians - 7 14 12 Navicula hasstaca 29(13} 3(4) 15(5) 
5. ulna 2 7 -- N. rhynocephala 0 0 22(6) 
Navicula c.f. falatstensts 2 -- -- Sttchostphon regularts 0 26(5) 0 
N. hasstaca 19 7 
N. ia• -- 2 
Per trtum c.f. afrtcanum tab. 7 

conjunctui!Var. javantcum 
P. c.f. cunntngtonit tab. 

cOrrtractum 
2 2 12 

P. c.f. tnconsptcuum 10 19 12 
Merliiiilpedta !2· -- 38 
Oscillatorta angusta (?) 98 171 
Crypto~nas ovata 295 45 98 
Chroomonas mtnuta 2 --Cryptomonad (small) -- 2 
F1 age 11 ate .!2.. A -- 140 
Flagellate .!2.· B -- -- 61 
Flagellate !2· C -- -- 98 
Flagellate !J!· D -- -- --
Flagellate !2· E -- -- 37 
c.f. Carterta -- -- 12 
UNKNOWNS: 
c. f. Hallo100nas -- -- 12 
l'riivtculotd• 271 379 982 
'"spicule• 17 -- --
•sphere• 110 164 344 
c.f. •Mallo100nas ciliate• 2 2 
w. Euglena 17 --
c:f. Eremosphaera -- 79 37 
"II'Siiiall sphere• 136 10 233 



L. Yure Ph~to~lankton 8-J-81 L. Yure Phtto~lankton Zl-11-81 

Station: Index Station: ln~ex 

Depth (•): U-6 Depth(m): 0 z 4 6 

Carterfl klebs11 131(8) 
Chla~domonas ~· 419 (1) 
Closterfopsis !1?.· 210(20) 

Carterfa klebs11 689 191 7l8 l88 

Oocyst is !2.. 13 (4) 
Chlamydomonas epiphytica 1301 404 847 l44 

Cos1111rfum !!· 112 (12) 
C. polypirenoideum 306 lOll l6 191 

Staurastru11 !!· 8 ( 3) 
C. sphagnicola 388 15l 142 104 

Pertdfntum !!· 39(9) 
Chloromonas !1?.· 404 459 224 295 

Chroomonas nordstedtit 40 ( 2) 
Polytoma granuliferum l8 5 11 0 

Cryptomonas !!· 41(11) 
Gonium sociale \75 60 22 0 

Dinobryan sertular1a 173(33) 
Uva grac i1 is 0 0 11 0 

Hallomonas acarofdes 49(7) 
Tetraedron regu1are 5 0 0 0 

H. cil tata 24(4) 
T. trilobulatum 16 0 31 60 

H. ovata 38(7) 
Ankistrodesmus faleatus 43 180 66 11 

Melosira granulata 11(1) 
Nephrocytfum !!· 109 0 0 0 

Navicula hasstaca 17(4) 
Oocyst is major 164 16 49 3l 

N. latelongttud1nalts 21 (1) 
Golenkinfa !!· 16 448 0 22 
Scenedesmus !1?.· 11 38 0 0 
Actfnotaen1um !!· 22 22 22 0 

):::o 

Cosmarfum !!!.· 180 38 8 16 

~ L. Yure Ph~to~lankton 6-11-81 
C. (c.f.) connat~m 842 16 301 126 

I 

Staurastrum w· 208 5 0 0 

~ Station: lndex 
Gymnodinium c.f.) palustre 27 71 16 0 

~ 

Peridinium africanum 5 0 16 0 

~ Depth: (m) 
Chroomonas nordstedtii 66 27 16 0 

0 2 6 Cryptomonas erosa 27 16 44 11 

Carterta klebstt 169 240 656 
Hallomonas acaroides 32 0 33 0 

Chlamydomonas epfphytfca 235 87 863 
H. en fata 11 0 0 0 

C. polypysenofdeum 87 0 33 
H. ovata 42 66 60 60 

C. praecox 60 25 
Synedra fascicu1ata 11 0 0 0 

C. sphagnfcola 333 290 432 
Natfcula hassiaca 44 27 38 0 

Sphaerellopsis f1uvjat111s 688 290 355 
Surfrella sp. 11 0 0 0 

Gonium !!· 191 
G1oeocystfs 111jor 16 38 0 
Tetraedron regulare 38 11 11 

T. trtlobulatum 0 11 0 

C1oster1ops1s !!· 22 16 7 

Oocyst is !1?.. 16 0 82 

Golenkfnia ~· 11 22 126 
Scenedesmus fmorphus 16 0 11 

Cos1111rium !2.. 678 425 22 

C. (c.f.) connatum 3688 2012 1213 
Staurastru11 rotula 0 11 0 
Euglenomorpha hegneri 16 11 16 
Trachelomonas (c.f.) aq>ulla 180 87 0 

Gymodfnfu11 !!· 116 0 0 
Chroomonas nordstedtii 126 164 269 
Cryptomonas erosa 0 164 0 

Rhfzochrysis limnetica 71 44 60 

Hallomonas acaroides 16 16 44 

H. cfliata 0 0 11 

Achnanthes !1?.· 5 0 0 

Navtcula hassiaca 11 109 0 

Pinnularia braunfi 33 11 0 



L. Yure Phytoplankton 19-IJJ-81 20-111-81 21-11 I -81 L. Yure Phltoplankton 21-V-81 25-Vl-81 

Station: Index QdC Qt Stat ion: Index Index 

Depth(m): 0-6 0-6 0-& Depth (m}: 0 2 0 2 4 

Carteria klebsii 546 727 590 Carteria klebsii 76(6) 170( 16) 369 210 80 

Chla~domonas epiphytica 738 842 1044 Chla~domonas ep1phyt1ca 31 ~ 20) 11 (16) 0 0 0 

C. sphagn1cola 33 0 0 C. po1ypyreno1deum 69 4) 94(6) 644 346 109 

Ch 1 orogon 1 um !J!.. 246 0 5 C. sphagn1cola 167(12) 66(16) 90 0 0 

Sphaere11ops1s f1uV.at111s 0 0 224 Chloromonas T;· 81(1) 137(61) 0 11 0 

Gonium soc1a1e 131 0 0 Gonium socia e 47(4) 0 0 0 0 

Tetraedron !J!.· 382 0 0 Tetraedron regu1are 0 2(1) 0 0 0 

Ank1strodesmus !J!.· 93 5 0 T. trilobulatum 0 11(8) 0 r. 0 

):> Oocyst 1s !J!.. 158 0 0 Eremosphaera !e. 0 596(31) 709 812 125 

~ Go1enk1nta !J!.· 11 71 16 Ankistrodesmus !e· 70(1) 160(13) 0 12!1) 4(2) 
I 
~ 

Scenedesmus !J!.. :!2 0 0 K1rchnerie11a !P.· 0 0 0 3 0 

~ Ch 1 orosarc 1 nopsis !P.. 0 60 0 Oocyst is !P.· 63(12) 90(9) 0 0 0 

N Apatococcus !J!.· 0 33 c 0. major 0 0 8 0 0 

Actinotten1um .!1!.· 0 0 11 Go1enk1n1a !!!.· 0 0 0 0 11 

Cosmarium .!1!.· 37 98 55 Cosmarium (c.f.) connatum 1297~11) 4296p 2'27) 436 292 25 

C. (c.f.) connatum 1377 2232 1082 C. SJ!.:. 2 32 9) 96 35) 0 0 0 

Hicrasterias !J!.· 0 16 0 Hicrosterias .!1!.· 0 0 0 2 0 

Staurastrum .!1!.· 22 0 5 Staurastrum laevi 11 ~8) 0 0 0 0 

Euglena po1tmorpha 0 4 0 S. sebaldi 39 14) 28(33) 0 0 0 

E. prosctna 77 0 0 Gymnodinium .!1!.· 0 0 16 22 2 

Euglenomorpha hegneri 44 0 0 Peridinium !P.· 0 60~0) 4 0 0 

Gymodinium *" 0 213 0 P. inconspicuum 0 87 16) 0 0 0 

Peridiniu11 a ricanum 0 5 0 P. w111ei 0 0 36 54 15 

P. inconspicuum 5 22 0 Chroomonas nordstedtii 0 0 179 191 33 

Chroomonas nordstedtii 142 38 153 Cryptomonas !P.. 16(1) 0 0 0 0 

Hallomonas acaroides 11 0 17 Dinobryon sertularia 0 0 0 11 0 

H. ovata 126 142 169 Ha11omonas acaroides 85(11) 36(12) 32 36 8 

Synedra .!1!.· 11 0 0 H. cil iata 0 52( 11 ~ 0 0 0 

S. fasciculate 5 5 0 H. ovata 0 47(19 25 48 6 

Navicula hassiaca 71 0 0 Synedra fasciculata 0 11 (8) 0 0 0 

Surire11a .!1!.· 0 0 5 Achnanthes •·exigua 0 0 8 0 0 
Coccone 1 s !E.. 0 14(4) p 0 0 
Navicula hassieca 3(4) 19(4) 14 0 0 

Cymbe 11a !P.. 3(4) 0 0 0 0 
Sur1re11a .!1!.· 0 0 0 0 6 
Chroococcus !E.. 0 0 17 70 12 
C. limnet icus 0 0 16 44 0 



L. Yure Phytoplankton 9-VIl-81 13-VIII-81 l. Yure Ph~to~lankton 9-IX-81 

Statton: Index tndex Station: !ndex 

Depth (m): 0-4 0 2 4 6 Depth (m): 0 2 4 6 

Carter1a klebsii 97(27) 279(23) 19 (11) 66(23) 

Carteria klebsii 290~25) 1672 109 93 45 Chla~domonas eptphytica 25(4) 0 0 0 

Chla~domonas epiphyttca 349 52) 0 0 0 0 C. polypirenoideum 25(12) 112 (20) 36\12i 22 \23) 

C. polyp1renotdeum 464(46) 191 71 27 22 C. sehagnicola 0 47(12) 0 0 

C. sphagntcola 81~25) 44 120 60 58 Chloromonas !P.· 118(26) 22(6) 0 0 

Chloromonas !P.· 14 2) 0 0 0 0 Polytoma !P.· 50(8) 0 0 3(4) 

Polytoma granuliferum 0 5 0 0 0 Eudortna *. 6(8) 0 0 0 

Chlorococcum !P.· 0 104 27 0 0 Gonium soc ale 19(27) 0 0 0 

Tetraedron regulare 0 33 60 5 0 Tetraedron regulare 17(8) 27 (15) 0 0 

)> 
Eremosphaera !P.· 1340(61) 628 798 169 119 Anktstrodesmus !P.· 36(4) 8(4) 0 0 

~ Ankistrodesmus !P.· 4 (2) 5 0 s 0 Eremosphaera 1093(193) 2175(15) 229(30) 30 (11) 

I Oocystts ~· 0 11 0 s s Oocystts major 19 (11) 8(4) 3(4) 0 

~ 0. major npo> 0 0 0 c Golenkinfa 3(4) 0 0 0 

~ Golenkinta !1!.· 5 6J 0 0 0 0 Cosmaeium (c.f. connatum) 388(54) l-1.2(20) 30(12) 19 (11) 
w Scenedesmus !P.. 4~0 0 0 0 0 Staurastrum !P.· 6(7) 3(4) 0 0 

El akatothrix !P.· 2 1) 5 0 0 0 S. sebaldi 53 (10) 44(0) 8(4) 0 

Apatococcus !P.· 0 44 0 0 0 Peridinum !P.· 6(8) 0 0 0 

Closteriu• parvulum 0 0 0 s 0 P. inconspicuum 3(4) 3(4) 0 0 

Cosmartu• (c.f.) connatum 540(71) 593 25E 191 108 P. willet 14 (19) 269(22) 3(4) 11(8) 

c. !P.· 2 0 0 0 s 0 Chroomonas nordstedtii 210(35) 19(11) 0 0 

Staurastrum 1aev1 0 5 5 0 0 Hallomonas acapoides 11(0) 0 0 11 (8) 

S. rotula 0 0 87 33 11 H. ctl iata 0 55(16) 0 36(12) 

Euglena poltmorpha 3(1! 0 0 0 0 H. ovata 14(4) 3(4) 

Gymnodtrdum rr· 18(8 11 0 0 0 
Perid1nium a ricanum 9(6 11 0 0 11 
P. inconspicuum 0 22 645 5 0 
P. willei 76 18) 44 137 0 0 
Chroomonas nordstedtit 175 16) 290 16 16 11 
Dinobryon sertularta 27 :~ 0 0 0 0 
Hallomonas acaroides 53 11 22 0 0 
H. cil iata 29 11) 0 0 0 0 
H. ovata 35(7J 33 16 27 0 
Navicula btcephala 2(1 0 0 0 0 
N. hasstoca ~~~~ 11 0 5 5 
Surt re 11 a !P.. 0 0 0 0 
Chrooc:occus !P.· 0 120 22 22 0 
C. 1 imeticus 40(9) 0 0 0 0 
Harsoniella sp. 0 5 0 0 0 
Synechococcus !J!.· 0 16 0 0 0 



L. Yure Phytoplankton 3-X-81 12-X! -81 l. Yure Phltoplankton 12-1-82 

Station: Index Index Station: Index 

Depth (m): 0 2 4 0 2 4 6 Depth (m}: 0 2 4 6 

Carteria klebsit 32(4J 138(2) 63(11) 625(35) 420 79(18) 0 Carterfa klebsii 492 82 344 230 
Chlamydomonas epfphytica 61(1 318(16) 33(4) 0 0 0 0 Chlamydomonas epiphyttca 175 98 66 87 
C. polypfrendoideum 40(3) 325(23) 21 (6) 212(89) 128 35(7) 13(4) C. polypyrenoideum 0 0 0 0 
C. sphagnicoh 22(0) 0 0 66(6) 70 75(8) 21(4) C. sphagnicola 11 0 0 27 

Chloromonas !2· 47(5) 36(5) 0 0 0 0 0 Chloromonas !2· 530 541 738 148 

Polytoma li' 0 0 0 0 8 0 0 Polytoma granuliferum 38 44 16 11 

Gloeocyst s !2· 18(1) 0 0 0 0 0 0 Gloeocystts *' 0 0 0 0 
G. mayor 22~0) 0 0 0 0 0 0 Herostfgma v ridis 0 0 0 0 
Sphaerellocystis 4 1) 0 0 0 0 0 0 Tetraedron regulare 16 11 16 0 

):::o Chlorococcum !2· 0 0 0 69(27) 32 0 0 T. trtlobulatum 0 0 0 0 

~ Tetraedron regular 11 (3) 32( 16) 0 0 0 0 0 Echinosphaerella ~· 0 0 0 0 
I Ankistrodesmus !2· 0 16(4) 8(4) 0 0 0 0 Eremosphaera ~· 191 257 33 0 
~ Eremosphaera !2· 0 2517(198) 0 325~106) 118(81)109(58) 25(7) Kirchnerie1h !2· 0 0 0 0 
~ 
~ Oocystfs major 0 8(4) 0 22 3) 8(4) 0 0 Oocystis !2· 0 0 5 0 

Gdlenkfnia ~· 11 (2J 3(1) 0 0 0 0 0 Go1enkinia !2· 5 0 38 11 

Ped1astrum s mplex 8(0 8(0) 0 0 0 0 0 Scenedesmus !2. 55 0 22 0 
Cosmarfum (c.f.) connatum 0 109p2) 28(6) 840(198) 673 209(43) 26(13) Actfnotaenium !2· 22 u 0 0 
Staurastrum sebaldf 0 53 3) 0 0 0 0 0 Cosmariu11 !2· 612 377 235 8? 

Gymodfnium !2· 0 0 0 8'1 J 8(1) 0 2(3) Staurastru• !2· 22 16 11 5 
Peridinium inconspicuum 0 3(4) 0 33~6 1&1 211(25) 0 s. sebaldi 0 0 0 0 
P. willet 0 ~g~ 0 0 0 0 0 Trachelomonas lacustris 38 503 158 0 
Chroomonas nordstedtii 114(4) 0 ~1(41) 61 28(3) 0 T. volvocfna 38 0 0 0 
Hallomonas cfl iata 0 76(12) 0 0 0 0 0 Gymnodinium !2· 0 0 0 0 
H. ovata 0 44(2) 0 25(16) 11 ( 3) 0 0 Per1dinum afr1canum 33 27 0 5 
Achnanthes mgua 208! 19) 180( 31) 44(10) 0 0 0 0 P. inconspicuum 33 5 0 5 
Navicula bfcephala 25 2) 0 0 0 0 0 0 P. willei 0 0 0 0 
N. hassiaca 36 2) 0 0 0 0 0 0 Chroomonas nordstedtii 49 66 82 33 

Surirella ~ 11 (1) 0 0 0 0 0 0 Cryptomonas !2· 5 0 16 16 

Chroococcus fmnetfcus 73(8) 0 0 0 0 0 0 Dinobryon *' 0 0 0 0 
D. sertular a 0 0 22 11 
Hallomonas acaroides 0 11 0 0 
H. ovata 38 49 128 115 
Synedra !2· 0 0 0 
S. fasc1culata 27 44 27 16 
Navicula hassiaca 0 16 11 0 
Cymbella ~· 5 0 0 0 
Surfre11a !2· 0 0 0 0 



l. Yure Ph~toe1ankt~n 18-111-82 l. Yure Ph~toe1ankton 27-V-82 22-VI-82 

Stat ion: Index Station: Index Index 

Depth ·(•): 0 2 4 6 Depth (11): 0 2 4 6 0 2 4 6 

Carteria k1ebs1i 87 22 0 115 Carterta k1ebs i i 
Ch1a~do.onas polypyrenoideum 175 153 98 38 495 836 82 5 0 82 0 11 

C. sphagn i co 1a 84 66 16 16 
Chlamydomonas polyp1renoideum 769 514 5 0 71 66 22 0 

Chloromonas !!· 0 5 322 109 
C. epiphytica 0 0 0 64 0 0 0 0 

Gl oeocys tis sp. 153 33 5 0 
C. sphagntcola 126 120 22 49 11 60 0 5 

Hesostigma viridis 5 16 0 0 Chloromonas .!2· 219 279 0 16 721 5 5 5 

Tetroedron regu1are 8 22 0 0 Polytoma ii" 0 11 0 0 16 0 0 0 

T. trilobuhtu• 0 0 38 0 
P. granult erum 27 0 0 0 0 0 0 0 

AnktstrodesiiiJs !!· 295 115 169 65 G1oeocystts ~· 590 557 98 0 55 60 55 27 

Eremosphaera !2· 186 180 180 22 
Asterococcus 1mneticus 0 0 0 5 0 0 0 0 

K1rchnerte11a !2· 0 5 0 0 
Hesosttgma !!· 0 0 0 0 11 5 0 0 

Oocystis major 11 0 0 0 
Tetraedon regu1are 27 5 0 0 0 5 0 0 

Golenldrta !2· 16 0 0 0 
T. trtlobulatum 0 0 0 0 5 0 0 0 

ScenedesiiiJS -!f· 11 11 0 5 
Ankistrodesmus !2· 220 245 27 93 546 5 11 0 

Cosmarium (c • • J connatum 464 175 339 71 Eremosphaera !2· 328 426 186 33 33 22 27 33 

Staurastrum !2• 44 0 0 0 
Kirchnerte11a !2· 11 0 0 0 16 0 0 0 

)> s. -sebll di 0 11 44 0 Oocystis !2· 0 0 0 22 0 5 22 0 
..,::::. Gymodtntu• iW• 33 169 218 27 ScenedeSIIIJS !2· 87 64 0 0 5 0 0 0 
I 

..,::::. Peridiniu• w lei 87 486 344 0 Pedtastrum !2· 0 0 93 0 0 0 0 0 

..,::::. Chroomonas nordstedttt 27 33 49 16 P. boryanum 0 87 0 0 0 0 0 0 

U1 Oinobryon !2· 33 76 66 0 P. tetras 0 0 437 0 0 0 0 0 

Mallemonas acaroides 5 5 0 0 Cosmartum !2· 1791 1885 442 87 229 11 5 0 

H. ovata 11 5 11 82 Hicrasterias !2· 5 0 0 0 0 0 0 0 

Synedra delicat1ss1ma 6 s 5 0 Staurastrum !2· 82 109 27 22 5 0 0 0 

Naircula hasstaca 21 22 3 0 S. sebaldt 0 109 11 5 27 0 0 0 

Surtrelh !2· 0 5 0 0 Gymnodinium*. 16 27 60 0 55 11 11 0 
Peridtntum a rtcanum 0 ·o 0 0 0 27 5 5 
P. willet 142 328 60 11 16 38 5 5 

l. Yure Phytoe1ankton 29-IV-82 Chroomonas nordstedtti 71 180 38 16 87 16 82 235 
Cryptomonas !2. 164 44 0 0 19 284 1098 169 

Statton: Otnobryon !2• 0 0 0 0 0 11 0 0 
Mallomonas acarotdes 0 5 0 5 0 22 22 5 

Oepth:(m): 0 1 2 3 ' 4 5 H. ctl iata 16 16 0 5 0 5 0 0 
H. ovata 71 109 109 33 366 16 44 27 

Aphanothece nidu1ans 306 273 360 358 60 239 Synedra deltcatissima 0 0 16 0 11 0 0 0 

Asterococcus ltmneticus 349 224 218 269 119 - Navicula hasstaca 0 11 0 0 0 0 0 0 

Carterta klebstt 180 164 207 - - 328 Surtrella !2· 0 0 0 0 11 5 0 5 

Ch1a~do~nas polypysenoideum 437 316 382 328 179 li9 
c. sphaegntcola - 27 22 30 - 179 
Ch1oromonas !2· 65 54 54 60 30 30 
Chroomonas .norstedt11 - - 295 119 - 30 
Cosmarium c.f. connatum 486 426 437 1134 209 1045 

Gyros tgma w· - 27 27 30 - -
Kirchnerte a .!£!.· - - - 60 - 30 
Hallomonas acaroides - - - - 30 30 

H~ ovata 27 66 254 926 448 836 
Hicrocysth !2· - - - - - 60 
Ankistrodesmus convolutus - 55 65 90 60 60 

Oocyst 1s major - 153 245 299 179 149 
Po1ytoma granu1iferu• - - 137 119 - 149 

Scenedesaus !2· - - - - - 119 
Staurastrum seba1di - 55 62 119 - 179 

s. !2· - 55 - 119 90 179 



L. de Yojoa Phytoplankton 
l. de Yojoa Phytoplankton 

Date: 29/l/81 26/111/81 Date: 23/IV/81 1/VIl/81 

Depth (111): 0-13 0-12 Species Depth (111) 0-13 0-12 

Achnanthes exigua 
206(80) 

34(11) Achnanthes exigua 3(5) 

Aphanocapsa endophitica 63(10) 
AnktstrodesiiUS !.2.· 21(29) 

Aphanocapsa grevillei 3815J 
Aphanocapsa e1ach1sta 47PJ 

Aphanothece nidulans 208 !> ) 384( 11) Aphanocapsa endophitica 34 5 826( 103) 

Asterococcus ltmneticus 182(13) 77(49) AphanocApsa grevtllei 51l8) 8~11) 
tarterta klebsti 

7( 10) Aphanothece nidulans 120 16) 111 120) 

Centrttractus belanophorus 4~5) Asterococcus limneticus 171 (19) 154~21) 

)> Chro~coccus limneticus 296 5) Carte ria k lebs i i 174 109) 
..p:. Chrocmonas nordstedttf 14(20) Centritractus belanophorus 15(6) 34( 11) 
I Cocccnets Et,· 6(2) ChlalflYdomonas epiphitica 
~ 

196(98) 

~ Cos1111rt llll c • connatum 21\30) Chla~domonas polypfrenoideu111 28(40) 

m Cosllllrfllll ~· 13~3) Chroococcus li~nneticus 240(175) 

Cymella !.!· 8 5) 21r0~ Chroomonas nordstedtit 

Cryptomonas ~· 
364 97 Cocconets ~· 17(8) 

427(11) 

Gloeocapsa ~· 41{ 16) 369 286) Cydlella sp. 4(5) 

Gonh11 !2.· 53( 11) Elakatothrlx 34(11) 

Mall010n1s acarotdes 
21 ( 10) Eremosphaena sp. 13(18) 

Mallo.anas ovata 
63(88) Gloeocapsa sp-:- 112(158) 

Melostna granulate 
56(40) Gloeocys tis !.I!_. 69(18) 

Melosira *. 227(71) Gonium !2· 13(18) 

Microcyst s !2.· 49( 11) !>5(11) Gymodinium .!2· 24(3) 

Navicula bicephala 8(5) Kirchneriella .!2· 30(16) 

Navicula hassiaca 6(8) 14(0) Hallomonas acaroides 34( 11 ~ 
Oocystis •Jor 38( 11) 7(10) Mallomonas cflhta 190(29 

Osc111atorta .!2· 711~ /8) Mallomonas ovata 34(11) 

Pedtast~ simplex 7 10) Melosira sp. 69(3) 
Pertdin1u• willet 21{30) Navicula 6Tcephala 8(11) 

Scenedesmus !2· 
28(40) Navicula hassiaca 28(8) 10(8) 

Sur1re11a ;¥{· 4(5~ 28(0) Nod~o~larh sp. 120(16) 
Synedra de cattssima 2(3 35r9) Ochoomonasliinuta 

Synedra fasciculate 6(8) 91 49~ Oochromonas verilucosa 
41 (21) 

Tetraedron regular 
7 lU Oocystis lacustris 

56(79) 
13(18) 

Oocystis ~~~ajor 45(11) 39(18) 
Oscillatort a sp. 71(6) 
Pedfastr~ simpler 3~\\>, Scenedeslll.ls sp. 
Staurastrum Teba 1 di 21(8) 
Synechococcus sp. 41 ( 16) 
Synedra de 1 icaths ima 13(11) 21 (8) 



L. de Yojoa Phytoplankton 
l. de Yojoa Phytoplankton 

Date: 3/VIII/81 
Date: 2/X/81 

Depth (m) D 3 6 9 12 Species Depth (m) 0 3 6 12 15 

Ank1strodesmus ~ 5! 1) 
6(3) 6~8) 

Aphanocapsa elachtsta 34(5) 6(8) 28(7) 

Aphanocapsa endop 1ttca 52 12) 42~5) 10l2) 108(56) 71 86) Aphanocapsa grevt11et 19~ 11) 38(11) 19(6) 10(2) 

Aphanothece n1dulans 5 1) 2 3) 106 25) Aphanocapsa cf. m1crospora 32 8) 

Asterococcus it· 229(115)202(8) 157( 114 )214(52, 68(63) Aphanothece nidulans 113(6) 23~(22)141(25) 214(18) 53(1) 

Carteria k1ebs i 12(1) 5(1) Asterococcus limneticus 90(6) 

Centritractus !f· 7(2) 4(0) 3(1) Carteria klebsii 14(8} 5(2) 26(6) 12(5) 

Chla~domonas epyphttica 58\2) Ceras teri as !Jt. 8(5) 

Chla~domonas polypiredideum 2!3' 
11(4) 17(2) Chlamydomonas epyphttica 29~13) 8(6) 2(3) 

)> 
Chla~domonas sphagnicola 10 3) 8(5) 3(1) 8(4) Chlamydomonas polypirenoideum 12 5) 13(3) 17(3) 

Chla~domonas nordstedti1 24 6) 21{3) 14(15) 45t63) Chlamydomonas sphagnicola 2(3) 61(13) 15(11) 19(5) 2(3) 

~ Cryptomonas sp. 12( 1) 12(5) 14(15) 40(31 22(10) Chroococcum ll· 6(1) 

I 
~ Cocconets sp-:- 3(1) Chroococcus !Jt. 136(6) 38(1) 

~ Di nob I')" on sp. 3(1) Chroomonas nordstedt11 24(3) 17(8) 71 (16) 28( 13) 

'-J Eranosphaeri sp. 4(0) 2(3) Cryptoaonas .!2· -6~0) 8(5) 

Gloeocapsa sp-:- 40(1) 44(2) 9(1) 5(1) 63{4) Cocconei s ll· 2 3) 

Gonatoz1gonsp. 14(4) Gloeocapsa 1*· 17(8) 2{3) 

Gontum ~· - 7p) 8(5) 10( 13) 3~ 1) 
Gloeothece 1 nearis 21(4) 

G,Y1modtn Ulll sp. 4 0~ 12 ( 1) 7 1' 3(1) Gymodtn1um !I!.· 19(0) 8(5) 

Hallomonas acarotdes 2(3 8{0) 13~3) 17l4) 7(1) Ha11omonas acarotdes 9{2) 8(5) 6(3) 

Mallomonas ctl tata 5 1) . 5 2) 7(1) Ha 11 omonas c 111 a ta 8(5} 15(6) 10(8) 

Hallomonas orata· 7{1) 7(1) Ha 11 omonas ova ta 14(8) 13~3) 25{8) 25(8) 10(2) 

Melosira sp. 4(0) 2{3) Mesottgma virfdis 120(5) 8 1) 

Mert smpeCJT a 3(1) Monoraphidium contortum 2(3) 

Mesostigma 5~ 1) 14{2) Mycrocys tis !I!.· 2 3) 2(3) 

Navicula bicephala 25 19) 29{8) 17i12) 20(23) 7(2) Navicula btcepha1a 13(3~ 13 3) ~g~ 36(8) 17{3) 

Navicula hassiaca 2(3) 5 1) Navicula !J!. 15(6 6 3) 

Navicula sp. 2(3) Nodularta 12· 2 3) 2(3) 

Oocystts Tp. 57{17) 70(3) 14(15) 39{9) 22( 13) Oocystis major 23(11) 7 2) 13(13) 8(5) 6(2) 

Osctllatona sp. 6(3) 4(6) 13(3) 7(1) 3(1) RhtzochriSis !2· 2 3) 

Peridfnium wellei 11(4) 10(2) Tetraedron regulare 13~~~~ 
Staurastri.JII _!P· 2(3) Trachelomonas !2· 9(Z) 



L. de Yojoa Fhytoplankton 

Date: 13/XI/81 

Species Oepth(m) 0 3 6 9 12 15 

Anktstrodesmus 12· 4(5) 3(4) 6(8) 11 (0) 
Aphanocapsa 12· 43l60) 69(13) 8(11) 147(68) 131(10) 137(67) 
Aphanothece ntdularts 4 5) 88(123) 
Asterococcus ltmneticus 310(148)158(14) 237(76) 178~251) 112~23) 66(33) 
Carterta klebsii 12 11) 4 5) 
Centrttractus Sf. 8(5) 5(1) 2(3) 
Chla~domonas ephphttica 59(56) 
Chlamydomonas polypirenofdeum 4(0) 14(8) 18(15) 22(4) 

)> 
Chlamydomonas sphaenic~la 8( 11) 13(3) 2(3) 11(5) 

~ Chroomonas nordstedt1i 20(28) 87~83) 24~3) 89(0) ~g~ I Chryptomonas !f.· 12(11) 9 3) 23 3) 39(42) 29( 15) 
~ Cocconefs sp. 2(3) 
~ Dinobryon sp. 2(3) 
00 Eremosphaeri sp. 2(3) 1(2) 

Eudorina sp. 8(5) 
G 1 oeocapsa !£. 39(40) 20(28) 10(8) 4(6) 60(65) 
Gonatozi9on !£· npG> 
Gonium sp. 6(8) 10(2) 19(0) 2 3) 
Gymnodtiifum sp. ~l~~ 2(3~ 12pl ~ 6~8) ~~~~ ~~~~ Ha11omonas aCirotdes 6(8 15 11 14 20) 
Hallomonas ciliata 4(5) 6(3) 6~8) 2 3) 
Hallomonas ovata 6(8) 6 8) 9(7) 
Melosira sp. 2(3) 1(2) 
Herfsmopeafa sp. 2(3) 
Hesosttgma sp:- 4(5) 3(4) 12(5) 
Navicula bicephala 38~ 11) 34(32) 2~~~~ 36(4) 8(5) 
Navicula hassiaca 2 3) 1(2) 
Navicula sp. 2p> 1(2) 
Olcystfs sp. 69 45) 174(182) 24(3) 32(45) 31(12) 13(18) 
Osci llatorTa sp. 2(3) ~gJ 11 (15) 6(8) 2(3) 
Perfdintum wiTTef 
P1eodortna !£· 4(6) 57(80) 
Polytoma sp. 

1(2) StaurastrUni .!f· 
Surirella sp. 2p> 
Synedra sp:- 9 13) 6(2) 



Appendix~: Invertebrate Cornmunity of Q. El Cajon, 1979-1980. 

(Data represent mean number [standard deviation] 
of animals per 5 minute sample) 

AS-449 



Table A5.1 

Oate 9/XI/79 30/XI/79 14/XII/79 27 /X 11/79 10/1/81 24/1/80 22/11/80 21/lil/80 10/IV/80 
N (= number of 5 min. samples) 12 7 7 7 7 8 8 9 6 
......-.~ .. ~ ---~-=-

DIPTERA 
SIHULIIDAE: Simulium .4(1 :4) .1 ( .4) .3 (.5) - - .1 ( .4) 
CHIRONOMIDAE: Pentaneura .3 (.5) .3 (.8) 1.0(~ .2) .4(1.1) .9(2.3) 1.3(2.1) .3 (.5) - 2.2(4.0) 
PSYCHODIDAE: Haruina .3 (.6) .7(1.9) - .1 ( .4) - 1.8(3.2) 
DIXIDAE: - - - - - .1 (.4) 
STRATIOMYIDAE: Euparyphus - - - - - - .1 ( .4) 

::> EMPIDIDAE: - - .1 ( .4) 
U1 
I ? .3 (.9) - - .1 ( .4) - .8 (.9) ..... 

U1 
0 HEGALOPTERA 

CORYDALIDAE: Corydalus .1 ( .3) .3 (.5) .3 (.5) - - .4 (. 7) - .1 ( .3) 

JRICHOPTERA 
HYDROPSYCHIDAE: leptonema - .4 ( .8~ - - .3 ~·8~ .1 ( .4) . 1 ( .4) - .2 (.4) 

Smicridea .4 (. 9) .9(1.2 - - .1 .4 .5(1.4) .6{"1.8) .2 (.4) 
HYDROPTILIDAE: leucotrichia 1.3p.3~ .1 ~ .4 ~ 1.9(4.5) - 2.1(4.5) .4(1.1) .6(1.8) - -Hydroptila .5 1.2 . 1 .4 - .1 ( .4) .1 ( .4 ~ .3 ~·5~ 1.6(1.4~ J.op.ol .2 (.4) 

Oxythira 1.1(2.9) - - - .7(1.0 .1 .4 .3 (.7 2.0 4.4 
Neotr1ch1a (?) - - - - - :1 ( .4) - .1 ( .3 
Ochrotrichia .9(2.3) . 1 ( .4) - - - -LEPTOCERIDAE: - - - .1 ( .4) - .1 ( .4) - .1 (.3) 

HELICOPSYCHIDAE: He11copsyche .1 (. 3) . 1 ( .4) - .1 ( .4) .1 ( .4) .6(1.4) .1(1.4) .4 (.7) 
GLOSSOSOMATIDAE: - - .1 ( .4) - - .4(1.1) 
PSYCHOfff IDAE: - - - - - .1 ( .4) 
POLYCENTROPIOAE: - - .1 ( .4) - - - .1 (.4) 
CALAMOCERATIDAE: Anisocentropus 

.1 (.4) PHILOPOTAMIDAE: Chimarra - - - - - - - - -Do1oph11odes - - - - - - - - .2 (.4) 
? .3 (.5) .3 (.8) . 1 ( .4) .7 (.8) - .9(2.1) 1.3(1.8) .1 (.3) 



Table A5.1 (cont.) 

Date 9/XI/79 30/XI/79 14/X I 1/79 27/XII/79 10/l/80 24/l/80 22/11/80 21/111/80 10/IV/80 
N (= number of 5 min. samples) 12 7 7 7 7 8 8 9 6 

JPHEHEROPTERA 
BAETIOAE: Baetis 1.0!2.3! 2.0!2.2l .7~1.1~ 1.9~2.2) - .6~1.1 ~ .4 (.5) -

Dactyl obaet 1 s 1.6 2.6 3.0 2.7 1.6 2.9 6.04.1~ 2.0~4.1~ 2.9 5.5 - 1.3 ( .3) 
Baetodes 1.2 2.7) . 7(1.5 2.1(2.7) .6 (.8 2.3 4.5 .4 (. 7) 

LEPTOPHLEBIDAE: Paraleptophlebia - - 1.4(1.9) - - .1 ( .4) .4(1.3) .3 ( .8) Traverella .3 (. 7) .4 (.8) 1.0(1.7) 1.4(2.5) .3 (.8) -
TRICORYTHIDAE: leptohyphes 1.4(2.9~ .7(1.0) 1.3(1.4) 2.3(1.7) .6p .5~ 2.0(1.9) .8~1.2) .4 (. 5) 1.3(1.2) 

> Tricorythodes .1 ( .3 - - - .4 1.1 .5(1.1) .5 1.1) .3 (.8) c.., -
I EPHEHERIOAE: Thraulodes .4 ( .9) 3.6(2.2) .4(1.1) 3.0(2.8) .3 (.5) 2.0(2.2) 1.0(1. 3) 1.4(1.5) .2 (.4) .:a. 

(.,, 
CAENIOAE: Caenis .1 (.3) • 1 ( .4) 1.2(2.9) ~ - - - - - -

1 - - .9(2.3) - - .1 ( .4) 

COLEOPTERA 
PSEPHENIOAE: Psephenus .3 (.5) • 7(1.5) .7(1.5) - - 1.4(1.3) .9 (.8) .9(1.4) 1.3(2.2) 
ELHIOAE: limnius .5(1.7) - 1.9(2.9) .9(1.2) .3 (.5) - .6!1.8! .2 (.4) 

Elsianus - - - - - - .5 1.1 
lara - - - - - - .6 ~.7 
Hetere 1 in1 s - - - - - - .3 .5 .1 ! .3) Stenelmis - - - - - - .1 .3) 
Neoelm1s - .1 .3) - - - - - - -Neocy1loepus 

STAPHYLINIOAE: Phlnocerus . 1 (. 3) - - . 1 ( .4) 
7 (larvae) - - - - - .1 (. 3) - .1 (. 3) 
1 (Adults) - .4 ( .8) - - - .8(1.1) .1 ( .4) .3 (.7) 

HEMIPTERA 
VELIIOAE: Rhagovel1a .7(1.6) - . 1 ( .4) 1.7(3.7) .3 (.5) - 1.1{1.0) .2 ~-4) 1.7(2.3~ 

H1crove11a - - - - - .2 • 7) .3 (.8 - -
NAUCORIDAE: Ambrysus . 1 (. 3) -Potemocor1s - - - - - .1 ( .4) 
BELOSTOHATlDAE: Belostoma .-: ( .3) 
HYOROHETRIDAE: Hydrometra - - - - - .2 (.7) 



Table A5.1 (cont.) 

Date 9/XI/79 30/XI/7'J 14/XII/79 27/XII/79 10/1/80 24/l/80 22/11/80 21/111/80 10/IV/80 
N (2 number of 5 min. samples) 12 7 7 1 7 8 8 9 6 -
ODONATA 
COENAGRIIDAE: Ischnura . 1 (. 3) • 1 ( .4) • 1 ~ .4 ~ .1 ~ .4 ~ .3 (.5) 

Argia - - .1 .4 .3 .5 - .4(1.1) • 1 ( .4) .7(1.0) .2 (.4) 
AGRIIDAE: Hetaerina - - - - - - .1 ( .4) 
LIBELLULIDAE: Tetragoneur1a - - - - - .1 ( .4) 

Hacrothelmis - - - - - - - .3 (. 7) 
leucorrh1n1a .2 ( .4) - - - - - .3 l-1~ 

:::t.• Taur1ph11a - - - - - - .1 .4 
U'1 

CORDULIIDAE: Somatochlora .1 ( .4) . 1 ( .4) I - -
~ 
U'1 GOHPHIDAE: Oph1ogomphus - - - - - - - .1 ( .3) 
N 

7 - . 1 ( .4) - - -~ ( .5) 

PLECOPTERA 
PERLIDAE: Atoperla .2 (.6) -

Acroneura - .4 ( .5) - .1 ( .4) - - .5 ( .8) - .2 (.4) 
Anacroneur1a .1 ( .3) 

7 - - - - - -~(1.2) 

LEPIDOPTERA 
PYRALIDAE: Paragyract1s .2 ~-4J . 1 ( .4) . 1 ( .4) .1 ( .4) - .3 (.7) .9{1.5) .1 (.3) .3 ( .8) 

Paraponyx .2 .4 
7 - - .4 (. 5) - - .1 ( .4) - .1 (.3) 

GASTROPODA 
ANCYLIDAE: . 1 (. 3) 

NEMATODA - - - - - - .1 ( .4) 



Table AS.l (cont.) 

Date 22/V/80 6/VI/80 20/VI/80 18/VII/80 14/VJII/80 27 /VIII/80 25/IX/80 29/X/80 
N (• number of 5 min. samples) 8 7 6 5 6 8 7 7 

OIPTERA 
SIMULIIOAE: Simulium - - .6(1.2) .6(1.3) - - .1 ( .4) .1 ( .4) 
CHIRONOMIOAE: Pentaneura - .. .2 (.4) - - - .1 ( .4) .1 ( .4) 
PSYCHOO IOAE: ~1a ru 1 na - - - - .2 (.4) - - .1 ( .4) 
DIXIOAE: 
STRATIOf~YIOAE: Euparyphus 

:~ EMPIO!OAE: 
U1 
I 1 - - - - - .1 ( .4) ~ 

(.11 

l~ ~1EGALOPTERA 

CORYOAI.ICAE: C"rydalus . 1 ( .4) - - - - .1 ( .4) • 1 ( .4) .3 (.5) 

TRICHOPTERA 
HYOROPSYCHIOAE: leptonema - - - - - - .1 ( .4) 

Sm1cr1dea . 1 (.4) - .2 (.4) 1.0(2.4) .1 ( .4) .3 (.5) 1.0(1.5) 
HYOROPTILIOAE: leucotrichia - - - .3 (.5) - .1 ( .4) 1.6(2.3) 

Hydroptila .1 ( .4) 
Oxythira 
Ochrotrichia 
Neotrichia (?) 

LEPTOCERIOAE: 
HELICOPSYCHIOAE: Helicopsyche . 1 ( .4) .3 (.5) 
GLOSSOSOMATIOAE: 
PSYCHOMYIOAE: 
POLYCENTROPIOAE: . 1 ( .4) 
CALAMOCERATIOAE: Anisocentropus 
PHILOPOTAMIOAE: Chimarra .4 ( .5) 

Oo1oph11odes 
1 . 1 ( .4) .3 (.8) - - • 7(1 .2) 



Table A5.1 (cont.) 

Date 22/V/80 6/VI/80 20/VI/80 18/VII/80 14/VIII/80 27/VI 11/80 25/IX/80 29/X/80 
N (= number of 5 min. samples) 8 7 6 5 6 8 7 7 

JPHEMEROPTERA 
BAETIDAE: Baet1s - - .2 (.4) 7.0(15.1) .3 (.Sl .1 (.4) 2.op .9) 1.6(1.71 

Dactylobaet 1 s - - - 15.2~2l.OJ 9.7(11.4 1.4p.8~ 2.6 3.0) 2.0~2.5 
Baetodes - 6.2 13.3 7 .. 7 (9.1 1.5 2.8 3.7(5.1) 5.7 8.7 - -

LEPTOPHLEBIDAE: Paraleptophleb1a 
Traverella . 1 ( .4) - - - .5 (1.2) .1 ( .4) .7(1.1) .6 ( .8) 

TRICORYTHIDAE: leptohyphes 1.3(1.2) - .3 ( .8) .4 (. 5) .5 ~::~ .4 ( .7) .4 (.8) 2.1(1.3) 
)> Tricorythodes - - - - .3 
U"' EPHEMERIDAE: Thrau1odes .9(1.6) .2 (.4) .8 ( .8) 2.0(2.1) 1.9(1.6) 3.1(2.7) I - -
~ CAENIDAE: Caen1s • 3 (. 5) .4(1.1) U"' 
~ 1 .2 (. 4) .2 (.4) - - -COLEOPTERA 

PSEPHENIDAE: Psephenus 2.8(4.0) 2.9(2.2) .2 (.4) - 1.3 (2 .2) .9(1.0) .3 (.8) .6 ( .8) 
ELMIDAE: limn1us .6(1.1) - - .4 (.5) .2 ( .4) .3 (.7) - .7(1.1) 

E1sianus - - - - - - - -
lara - - - - - - - .1 (.4) 
Hetere1m1s - - - - - - - . 1 ( .4) 
Stene1m1s - -
Neoe1m1s .4 ( .7~ -
Neocy11oepus 1.3(1.4 . 1 ( .4) 

STAPHYLINIDAE: Phanocerus - - - - - - - .3 (.5) 
7 (larvae) .1 ( .4) • ~ ( .4) .7 (.8) - - - - .3 (.8) 

HEMIPTERA 
VELIIDAE: Rhagove11a . 1 ( .4) - - .2 (.4) .8 (2.0) 

H1crove1ia - - - - - • 1 ( .4) 
NAUCORIDAE: Ambry~us .1 ( .4) - .2 (.4) - - .1 ( .4) 

Potemocoris 
BELOSTOHATIDAE: Be1ostoma 
HYDROMETRIDAE: Hydrometra 



'p 
U1 
I 
;:.. 
U1 
U1 

Table A5.1 (cont.) 

Date 
N (= number of 5 min. samples) 

ODONATA 
COENAGRIIDAE: Ischnura 

Argia 
ARGRIIDAE~ Hetaerina 
LIBELLULIDAE: Tetragoneuria 

Hacrr>thelmis 
leucorrhinia 
Tauriphila 

CORDULIIDAE: Somatochlora 
GOMPHIDAE: Ophiogamphus 

1 

?LECuPTERA 
PERLIDAE: Atoperla 

Acroneura 
Anacroneuria 

1 

LEPIDOPTERA 
PYRALIDAE: Paragyractis 

Paraponyx 
1 

GASTROPODA 
ANACYL IDAE: 

~EMATODA: 

22/V/80 
8 

-
. 6( 1.1) 

.3 (.5) 

. 1 ( .4) 

6/YI/80 
7 

-
.6 ( .8) 

.4(1.1) 

.4(1.1) 

20/VI/80 
6 

.2 (.4) 

18/VI l/80 
5 

• 6 (. 5) 

14/VIII/80 
6 

.2 ( .4) 

27/VI 11/80 
8 

1.1 (.6) 

.1 ( .1) 

.1 ( .4) 

25/IX/80 
7 

.6 ( .8) 

29/X/80 
7 

.l ( .4) 



Appendix £: 

Introduction 

The Rio Tamalito Diversion Project 
--- environmental impact study. 

In October 1981, the Limnology Laboratory agreed to undertake for ENEE 
an environmental impact study of the Tamalito diversion projecto The 
project was designed to divert water from the Tamalito watershed into 
Lago de Yojoa in order to increase the power generation capacity of the 
Canaveral/Rio Lindo hydroelectric complex. 

The environmental impact study that was proposed to ENEE included an 
intensive monitoring of river water quality over a period of one month in 
both wet and dry seasons. A survey of the vegetation in the area to be 
flooded and of the fish in the Tamalito and Jaitique rivers were 
additional components of the study. 

The river water quality monitoring program began in December 1981 
and the dry season phase was completed in January 1982. In March, 
however, ENEE decided that it was not going to proceed with the diversion 
project at that time and so the environmental study could not be 
completed as originally planned. However, in order to obtain complementary 
wet season water quality data, monitoring of the Ro Tamalito was resumed 
for a period of 9 days in July 1982. 

This appendix presents the major part of the water quality data 
collected during the study , since it may serve as a base for future 
work in this area. The R. Tamalito was sampled just upstream from the 
main crossing of the north-south road. Data from this station appear 
in Table A6.1. Since the R. Varsovia at times flows into the R. Tamalito, 
it was included in the sampling program. Data from two stations sampling 
water from this river are included in Tables A6.2 and A6.3. 
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Table A6.1: R. Tamalito water quality. 

Date 5/XI 1/81 6/Xll/81 7/XII/81 Tfme 11 ;55 18:10 9:30 17:20 12:00 15 :30 

02 (mq/1) 9. 3 9.0 9. 5 

pH 8.0 8.2 8.3 8.4 a.o 

Temp. (oC) 18.1 17.0 16 18 19.0 

Cond. (umno/cm ) 328 480 429 400 311 

F1 ow (m3/sec) 0.98 0.84 0. 79 

Susp. Sol. (mg/1) 12.7 22.8 17.2 34.2 20 . 4 

A1ka 1. (mg/1 CaC03) 144.7 150.6 149.9 148.6 144.8 138 .3 

Turb. (NTU) 2. 5 4 6.4 6.0 7.2 2. 5 

Totai-P (IJtl/1) 12 10 19 12 12 8 

P04-P (ug/1) 9 9 11 10 11 11 

N03-N (IJg/1) 62 50 47 35 57 38 

NH4-N (ug/1) 35 11 19 36 32 26 

Si ( tota I) (mg/1) 10 9 12 12 12 12 

Fe (total) (mq/1) .04 .06 .07 .09 .09 .04 

Date 8/Xl 1/81 9/XII/81 10/XIl/81 
Time 7:40 14:40 7:25 16:10 8:00 15:30 

o2 (mq/1 > 8.2 9.0 9.6 9.2 

pH 8. 0 8.1 8.1 8. 2 8.0 8.1 

Temp. (oC) 23 17 16 17 16 15.5 

Con d. (!AIIho/cm ) 315 420 441 374 331 375 

Flow (m3/sec) 0.8 0.8 0.9 0. 7 1. 06 1. 53 

Sus p. So I. ( mg/1 ) 18.05 32.2 28.6 42.4 15.5 14 . 2 

Alka 1. (mq/1 CaC03) 144.8 146 146.0 136.2 139.2 119 . 7 

Turb. (NTU) 3 2.7 3.3 4.5 5.7 34.5 

Tota 1-P ( IJtl!l) 9 21 15 16 12 12 

P04-P (ug/1) 10 12 10 12 6 

N03-N (ug/1) 60 89 77 92 80 31 

NH4-N (ug/1) 20 28 16 30 27 20 

Si (total) (mg/1) 11 8 6 8 5 10 

Fe (total) (mq/1) .05 .of\6-457 .03 .06 .07 .24 



Table A6.1 (cont.) 

Date 11/X I I/81 12/XII/81 29/XII/81 9/1/82 
Time 7:30 15:30 7:30 14:50 12:02 10:20 

02 (mq/1) 9.2 9.2 8.8 8.2 9.6 11.0 

pH 8.0 8.2 8. 1 8.1 8.2 8.1 

Temp. (oC) 14 17.5 15 19 21 18 

Con d. (umho/cm ) 446 344 438 403 286 376 

Flow (m3/sec) 1. 36 1.23 0.83 0.89 0.56 0.65 

Susp. Sol. (mg/1) 19.7 23.7 18.7 

A1ka1. (mg/1 CaC03) 122.8 130.3 132.6 117.6 130.8 

Turb. (NTU) 24 12 8.3 2.8 2.<1 

Tota 1-P ( U'l/1) 23 14 10 15 15 12 

P04-P (ug/1) 18 13 13 9 10 10 

N03-N (ug/1) 93 78 95 54 57 58 

NH4 -N (ug/1) 24 14 33 27 21 28 

Si (total) (mg/1) 11 11 11 10 11.7 11.9 

Fe ( tota 1) (mq/1) . 16 . 14 . 12 .05 .07 .OS 

Date 9/1/82 14/I/82 21 /I/82 18/l[/82 
Tfme 14:05 11:00 14:25 12:30 13 :3, 10:35 

02 (mq/1) 11.0 8.2 8.2 6.6 6.6 9.3 

pH 8.0 8. 1 8.1 8.1 8.1 

Temp. (oc) 18 19.0 19.0 20 20 22 

Cond. (umno/cm ) 370 311 305 315 315 301 

Flow (m3/sec) 0. 61 0.52 0.57 0.3 0.29 

Susp. Sol. (mg/1) 

Alkal. (mg/1 CaC03) 130.0 129.0 130.8 125.0 125.0 

Turb. (NTU) 2.3 2.3 2.5 2.2 2.4 

Tota 1-P ( U'l/1) 15 23 15 15 23 

P04-P (ug/1) 15 5 4 12 16 

N03-N (ug/1) 62 58 62 51 93 

NH4-N (ug/1) 6,18 12 11 31 

Si (total) (mg/1) 11.9 11.4 11.6 11.9 15.3 

Fe (total) (mg/1) .05 · 0~6-458 .06 .06 



Table A6.1 (cont.) 

Date 18/II/82 22/11 I/82 21/VII/82 22/Vl 1/82 
Time Ua;10 13:30 12:20 17:55 6:15 12:00 

02 (•nq/1) 9.0 10.8 5.4 5.45 5.4 6.3 

pH 8.3 8.3 8.0 8. 1 

Temp. (oC) 22.5 18.8 24 24 20;7 22.4 

Con d. (~o/cm ) 308 310 271 275 179 212 

Flow (m3/sec) 0.31 .38 

Susp. Sol. (1119/1) 

A1kal. (mg/1 CaC03) 127.8 127.8 85 97 

Turb. (NTU) 53 25 328 141 

Total-P (~o~l'l/1) 34 44 23 138 95 

P04-P (~o~g/1) 13 a 10 10 

N03-N (~o~g/1) 96 25 26 30 33 

NH4-N (~o~g/1) 14 32 23 30 24 

Si (total) (1119/1 ) 15.3 11.0 10.3 8.4 8.9 

Fe (total) (mq/1) .05 . 77 . 31 4.60 2. 77 

Date 22/VII/82 23/VII/82 24/VII/82 
Time 17:55 6:00 12:00 18:00 6:00 12:00 

02 (lnq/1) 5.7 7.1 5.6 6.6 5.21 6. 35 

pH 8.2 8.15 8. 31 8.3 8.2 8.31 

TefiiP. (oc) 23.8 20.9 22.0 22.8 19.5 22.2 

Cond. (IJIMO/Cm ) 224 212 255 255 231 238 

Flow (m3/sec) 

Susp. Sol. (mg/1) 

A1ka 1. (mg/1 CaC03} 106.5 100.0 122.0 123.2 111.0 117. 1 

Turb. (NTU) 91 180 66 43 189 99.0 

Tota 1-P ( IJI'l/1} 46 74 39 28 70 54 

P04-P (~o~g/1) a a 8 6 8 

N03-N (~o~g/1) 53 42 47 47 48 58 

NH4 -N (IJg/1) 29 26 22 22 23 17 

Si {total) (IRg/1) 9.7 9.6 9.4 10.2 9.5 9.4 

Fe { tota I} (mg/1) 1. 70 2.34 
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Table A6.1 (cont.) 

Date 24/VII/82 25/VII/82 26/V I I/82 
Time 18:00 6:07 11 :SO 18:00 6:15 12:00 

02 (lnq/1) 5.45 7.43 7.51 6.00 6.1 6.85 

pH 8.3 8.4 

Temp. (•c) 17.8 18.5 21.9 22.2 16.8 ~3.5 

Con d. ( IJIIlhO/Cm ) 268 291 219 230 283 252 

Flow (m3tsec) 

Susp. So 1. (mg/1) 

A1ka1. (mg/1 CaC03) 116.0 96.5 100.5 115.6 117. J :16.8 

Turb. (NTU) 71.0 108 80 62 33 32 

Tota1-P (IJI'I!l) 45 66 57 45 29 26 

P04-P (~Jg/1) 8 11 10 9 10 6 

N03-N (IJg/1) 80 61 70 58 87 70 

NH4-N (IJg/1) 18 21 23 13 13 13 

Si (total) (rng/1) 6.6 6.7 4.5 6.4 7.4 9.0 

Fe ( tota I) (mq/1) .96 1. 51 I. 19 .90 .50 .38 

Date 26/VII/82 27/VII/82 28/Vl I/82 
Time 17:40 6:00 12:00 17:40 6:30 12:20 

02 (mq/1) 5.82 5.85 6.6 6.25 8.2 8.28 

pH 8.3 8.2 8.3 8.3 8.2 8.4 

Tetnp. (•c) 23 . 1 21.0 24.1 23.6 21.4 23.3 

Con d. (IJIMO/Cm ) 249 273 261 258 283.4 331.5 

Flow (m3/sec) 

Susp. Sol. (mg/1) 

A1ka 1. (mg/1 CaC03) 116.8 132.0 131. ~ 124.0 137.3 128.2 

Turb. (NTU) 20 22.0 17 12 14.3 12.0 

Tota 1-P ( IJI'I/1) 23 22 21 24 16 1 7 

P04-P (IJg/1) 6 8 6 6 6 

N03-N (IJg/1) 63 80 61 49 68 54 

NH4 ·N (IJg/1) 10 10 13 9 10 8 

Si ( tota 1) (mg/1) 9.4 7.6 9.5 9.6 9.9 6.3 

Fe (total) (mg/1) . 34 .27 .21 .20 .18 .11 
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Table A6.1 (cont.) 

Date 28/VII/82 29/VII/82 30/V I I/82 
Time 17:43 6:15 11:50 17:40 5:08 

02 (mq/1) 8.63 8.3 8. 54 7.87 8.4 

pH 8.3 8.4 8.4 8.31 8.3 

Temp. (aC) 23.3 21.3 23.8 24.0 21.4 

Cond. (~o/cm ) 279.4 284 287.8 261.4 204.5 

Flow (m3/sec) 

Susp. Sol. (1119/1 ~ 

Alka 1. (rng/1 CaC03) 132~5 137.7 130.1 12S.5 136.5 

Turb. (NTU) 12.3 8.45 13.0 8.0 d.7 

Total·P (IJCl/1) 15 14 16 15 18 

Po4.p (~Jg/1) 6 6 5 5 

N03·N (~JQ/1) 39 53 29 25 39 

NH4 -N (JJg/1) 11 10 17 10 25 

Si (total) (1119/ 1 ) 5.7 9.3 10.2 1.9 5.4 

Fe (total) (mq/1) . 12 .12 . 14 . 10 . 13 
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Table A6.2: R. Varsovia water quality (Yojoa canal at Los Remos) 

Date 7/XII/81 8/XII/81 9/XII/81 10/XI I/81 
Time a.m. p.m. a.m. p.m. a.m. p.m. a.m. 

o2 (1119/1) 7.6 7.0 

pH 7.8 7.6 7.0 7.6 7.6 6.9 6.9 

Temo. (oc) 18.5 15 21 15 16 15 14 

Cond. (~ho/cm ) 163 175 57 63 76 213 191 

Susp. Solids {1119/1) 33.5 29.2 38.4 53.6 46.3 22.8 

Turb. (NTU) 1.6 5.0 16 3.6 16 14 6.3 

A1ka1. (mq/1 CaC03) 23.0 23.1 24.4 3.6 25.0 19.1 22.7 

Tota1-P (ug/1) 5 7 11 7 14 56 7 

P04-P (uM1) 4 9 9 16 8 11 12 

N03-N {ug/1) 155 59 77 48 170 158 176 

NH4-N (ug/1) 56 22 20 22 28 28 28 

Si (tota1}(111CJ/1) 5 9 8 6 6 

Fe { tota 1 }(IIICJ/1} . 12 .15 .10 .13 .18 . 12 .06 

Date 10/XI I/81 11/XII/81 12/XII/81 29/XII/81 9/I/82 
Time p.m. a.m. o.m. a.m. p.m. a.m. a.m. 

o2 (1119!1) 7.2 10.0 9.0 9.2 6.0 8.0 7.0 

pH 7.0 7.0 7.8 7.7 7.0 7.8 7.8 

Temo. (oC) 14 13 14 14.5 15 19 17 

Cond. {umho/cm ) 230 117 77 76 108 81 72 

Susp. Solids (IIICJ/1) 20.0 7.7,- 12.9 58.0 

Turb. {NTU) 3.2 12 4.3 4.2 2.1 26.0 

Alka1. (mq/1 CaC03) 24.8 24.6 25.8 24.8 31.8 23.R 

Tota 1-P ( ug/1) 8 10 6. 10 11 12 20 

P04-P {u9/1) 11 9 11 9 9 30 

N03-N {ug/1) 102 149 129 140 140 90 56 

NH4-N {ug/1) 45 23 28 24 13 31 12 

Si (total}(IIICJ/1} 5 10 4 10 4 12.5 10.2 

Fe (total }(IIICJ/1} .07 .11 .08 .06 .08 .09 .35 



Table A6.2 (cont.) 

Date 9/1/82 14/1/82 21/1/82 18/tl/32 
Time p.m. a.m. p.m. a.m. p.m. a.m. p.m. 

02 (mg/1) 7.5 8.8 8.9 8.6 8.6 5.5 5.6 

pH 7.8 7.6 7.6 7.6 7.6 

Temo. (°C) 17 15 15 16 16 18.0 13.0 

Cond. (~o/cm ) 72 88 88 86 87 94 92 

Susp. Solids (mg/1) 

Turb. (NTU) 25.0 2.6 2.6 2.1 2.0 

A1ka1. (mq/1 CaC03) 24.3 24.3 28.0 29.0 29.3 

Total-P (ug/1) 25 17 14 28 48 47 

P04-P (u~/1) 28 8 8 11 10 12 

N03-N (ug/1) 48 68 55 89 62 67 

NH4-N (ug/1) 12 12 14 12 16 9 

Sf (total )(mg/1) 8.9 12.5 12.6 11.5 13.3 13.3 

Fe ( tota 1) (mg/1) .31 .09 .03 .08 .08 .10 
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Table A6.3: R. Varsovia water· quality (Yojoa canal at La Pita) 

Date 5/XII/81 6/XI 1/81 7 /XI I/81 
Time a.m. p.m. a.r.~. p.m. a.m. o.m. 

o2 (rng/11 9.1 9.4 9.0 

pH 7.1 8.0 7.9 7.6 6.9 

Temo. (oc) 16.0 16.0 16 19 19.5 

Cond. (umho/cm ) 96 74 123 127 57 

Susp. Solids (rng/1) 21.7 16.8 16.0 25.4 36.2 

Turb. (NTU) 12 6 20 21 13 7 

A1kal. (mq/1 CaC03) 22.5 22.3 24.8 24.6 22.6 23.3 

Tota1-P (~g/1) 16 39 15 15 14 12 

P04-P (~!f/1) 10 13 10 12 9 11 

N03-N (~g/1) 44 16 44 59 8 8 

NH4-N (~g/1) 30 32 29 27 23 39 

Sf (tota1)(rng/1) 7 8 9 10 11 11 

Fe (total)(rng/1) .29 .91 .36 .27 .16 .16 

Date 8/XII/81 9/XII/81 10/XIl/81 
Time a.m. p.m. a.m. p.m. a.m. p.m. 

02 (rng/1) 10.0 9.3 9.2 

pH 6.9 7.6 7.6 7.0 7.1 7.1 

Temo. (oC) 20 15 15 15 15 14 

Cond. ( lfllho/cm ) 101 75 125 150 199 128 

Susp. Solids (rng/1) 33.9 35.8 54.2 35.8 28.9 14.1 

Turb. (NTU) 5 4 25 14 

A1ka1. (mq/1 CaC03) 23.5 26 . 6 17.3 19.1 21.5 23 

Tota 1-P ( ~g/1) 150 30 15 9 15 

P04 -P ( ~~/1) 16 15 14 12 12 8 

N03-N (~g/1) 48 216 174 136 168 118 

NH4-N (~g/1) 22 14 15 12 12 14 

Si (tota1)(rng/1) 7 10 8 5 16,6 

Fe (total )(mg/1) .13 .OS .32 .12 .10 



Table A6.3 (cont.) 

Date 11 /XII /81 12/XII/81 2'3/XII/81 9/I/82 
Time a.m. p.m. a.m. p.m. 13:00 a.m. p.m. 

02 (mg/1) 9.4 8.8 10.0 8.8 8.1 0.5 8.5 

pH 6.9 7.1 7.0 7.1 7.8 7.7 7.7 

Temo. (oc) 13 16.5 14 16.5 19 16 16 

Cond. (lJIIlhO/Cm ) 234 85 179 73 81 61 61 

Susp. Sol ids (mg/1) 10.3 31.0 27.0 

Turb. (NTU) 14 4 7 2 21 20 

Alkal. (mq/1 CaC03) 20.8 25.8 24.0 31.0 21.0 23.3 

Tota 1-P ( ug/1) 15 15 8 9 17 39 25 

P04 -P ( u~/1) 16 10 10 10 9 9 8,14 

N03-N (ug/1) 131 227 152 200 87 127 120 

NH4-N (ug/1) 16 22 24 e 10 16 8 

Si ( tota 1 )(mg/1) 14 15 12 9 12.5 10.0 10.6 

Fe (total )(mg/1) . 17 .08 .08 .05 .08 .34 

Date 14/I/82 21/I/82 18/II/82 
Time a.m. p.m. a.m. p.r.l. a.m. p.m. 

02 (mg/1) 9.0 8.9 8.8 8.7 9.4 9.2 

pH 7.6 7.6 7.6 7.5 

Temo. (oC) 15 15 17 17 19.2 20.0 

Cond. (lllllhO/Cm ) 100 100 84 86 86 90 

Susp. Sol ids (mg/1) 

Turb. (NTU) 3 3 J 2 

A1ka1. (mq/1 CaC03) 26.0 26.3 30.0 30.0 

Total-P (ug/1) 15 29 24 48 47 

P04-P (uMl) 7 9 14,8 10 12 

N03-N (ug/1) 66 61 84 62 67 

NH4-N (ug/1) 14 13 12 16 9 

Si (total )(mg/1) 13.7 12.0 13.3 13.3 

Fe (total)(mg/1) .06 .08 . 10 .08 .10 
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RESERVOIR SYSTEM MANAGEMENT FOR WATER QUALITY 

by 

R. G. Willeyl, M. ASCE, D. J. Smith2, A.M. ASCE 
and J. H. Duke3, M. ASCE 

ABSTRACT 

A reservoir system analysis computer model has been recently developed with the capa­
bility to simulate up to lO_reservoirs, 30 control points and 8 water quality parQ~ 
eters. With this rrodel _the user· ca·n evaiu.ate a •best;, system operation analysis for 
rrultipurpose reservoir r~ulation to obtain. target.waier ·qu-allty cc-ndit1ons at user 
--~ified control points. !" ··.··.-~:.···: · ·· ·· ·· · ··· · · -·- · ·-

Th£' rr:X:el U!~$ c lin:ar programning algor;:hm to evaluate tf..: "bes·~-· system op:.·aticr 
among all the reservoirs and a nonlinear routine for operation of multilevel intakes at 
any one reservoir in the system. The user may select to operate the system for a bal­
anced reservoir pool operation and its associated water quality or to allow for a modi­
fied flow distribution between reservoirs to improve the water quality operation. 

The water quality routines are capable of analyzing water temperature and up to three 
· conservative and three nonconservative constituents. If at least one of the nonconser­

vative constituents is an oxygen demanding parameter, dissolved oxygen can also be 
analyzed. A special option has been added to analyze phytoplankton and associated 
nutrients. 

INTRODUCTION 

The U.S. Anmy Corps of Engineers is responsible for the operation of hundreds of 
multiple purpose reservoirs in addition to w~intenance of hundreds of miles of 
non-reservoir projects (e.g., levees and navigation channels). Management of each 

. reservo1r project can be analyzed for its best operation by any one of n~erous reservoir 
computer programs (4, 5, 7, 8, 10). With river analysis programs (5), the impact of 
specif1ed reservoir releases can be evaluated at downstream points of interest. 

. The problem with using single project models is the difficulty of coordinating 
: releases among projects that impact on a single location. This is shown in Figure 1 

where the operation of both reservoirs A and B impact on the amount and quality of water. 
'at City A (i.e., control point 3). As the system is expanded further downstream, the , 
:computations necessary to provide a best operation of reservoirs A through D for control· 
·point 7 obviously require a comprehensive system approach. 

1 
lHydraullc Engineer, U.S. Anmy Corps of Engineers, Hydrologic 

: Engineer1ng Center, 609 Second Street, Davis, CA 
:~esource Management Associates, Lafayette, CA 
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___ The .. ~'HEC-SQ, Simulation of Flood Control and Conservation Systems (Including Water--· 
Quality Analysis)" computer model (6) has been developed specifically for evaluating the 
type of problem shown in Figure 1. The model is capable of evaluating a reservoir system 
of up to ten reservoirs and up to thirty control points. The model will analyze a best 
system operation for water quantity and quality by evaluating operational concerns like 
flood control, hydropower, water supply, and irrigation diversions. Changing needs and 
natural inputs can also be accommodated. 

MATHEMATICAL f'OOEL 

Flow Simulation Module 

The flow simulation module was developed to assist in planning studies for evaluat­
ing proposed reservoirs in a system and to assist in sizing the flood control and conser­
vation storage requirements for each project recommended for the system. The program can 
be used in studies made immediately after the occurrence of a flood to show the effects 
of existing and/or proposed reservoirs on flows and damages in the system. The program . 
should also be useful when selecting the proper reservoir releases during flood emer- i 
gencies in order to minimize flooding and yet empty the system quickly while maintaining: 
a balance of flood control storage ("balanced pool") among the reservoirs. 

: Water 0Ual1ty Sirrulation 1'00ule 

. The water quality simulation module 
; was developed to simulate temperature, 

three user-selected conservative and 
three user-selected non-conservative con­
stituents. The model also allows dis­
solved oxygen to be simulated if the user 
selects either carbonaceous or nitroge­
nous oxygen demanding constituents. An 
option for phytoplankton evaluation is 

. a 1 so a v a i 1 ab 1 e. 

The w~ter quality simu1~tion ~>dul~ 
· accepts system flows generated by the 
: flow simulation module and computes the 
'distribution of all the water quality 
:constituents in up to ten reservoirs and 
· their associated downstream reaches. The 
ten reservoirs may be \n any arbitrary· 
parallel and/or tandem configuration. 

The water quality simulation module 
·also selects the gate openings for 
. reservoir withdrawal structures to meet 
. user-specified water quality objectives 
:at downstream control points. If the 
:objectives cannot be satisfied with the 
;previously carputed "balanced pool" 
, flows, the model will compute a mod1f1ed 
'flow distribution necessary to better 
satisfy all downstream objectives. With 
these capabilities, the planner ~Y 

-·-----··---
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-~~alu~te _ _!~c~ __ e_ff~c-~~ -~~-~-~~-e~ __ qua_l ity_ e>_f p_~opo~e~_reservoi_r:-stream system rrodi fi cations 
and detenmine how a reservoir intake structure should be operated to achieve desired 
water quality objectives within the system. 

Each reservoir is assumed to be a control point, in keeping with the concepts used 
. ~-~-~~~ d~-~~l_o~~t o.f_the~~J-~--~~!!'Jf~tion_rOOd'~.!e. ___ 'the water quality r.odule will allow ___ _ 
. for up to thirty control points, including the reservoir control points. The additional 
control points may be placed in the stream system below the reservoirs at stream con­
fluences and any other desirable locations. 

The reservoirs are represented conceptually by one dimensional horizontal elements. · 
Each horizontal element is characterized by an area, thickness and volume. In the 
aggregate, the assemblage of layered volume elements is a geometric representation of the 
prototype reservoir. This one dimensional representation has been shown to adequately 
represent water quality conditions in many deep, well stratified reservoirs by Eiker (8), 

. Baca (1) and Water Resources Engineers (9, 10, 11). 

Each horizontal layer. is assumed to be' completely mixed with all isopleths parallel 
to the water surface both laterally and longitudinally. External inflows and withdrawals 
occur as sources or sinks within each layer and are instantaneously dispersed and homage-: 
neously mixed th~oughout each eleme~t f~ the headwaters of the i~undmP.nt to the dam. 
It is not possiole, therefore, to look at longitudinal variations in water quality con­
stituents. Simulation results are most representative of conditions in the main reser­
voir body. 

Vertical advection is governed by the location of inflow to, and outflow from, the 
reservoir. Thus the computation of the zones of distribution and withdrawal for inflows 
and outflows are of considerable significance in operation of the model. The WES with­
drawal method (2) is used for detenmining the allocation of outflow. The Oebler inflow 
allocation method (3) is used for the placement of inflows. 

Vertical advection is the net interelement flow and is one of two transport mecha- 1 

:nisms used in the module to transport water quality constituents between elements. 
Effective diffusion is the other transport mechanign. The effective diffusion is com­
pos~d of rr~lecul~r and turbul~nt di~fusion and convective mixing. 

The stream system is represented conceptually as a linear network of segments or 
volume elements. Each element is characterized by length, width, cross sectional area, 
hydraulic radius, Manning's n and a flow and depth relationship. Flow rates at stream 
control points are calculated within the flow simulation ·module using any one of the 
several programmed hydrologic routing methods. Within the flow simulation module, incre-
mental local flows (i.e., inflow between adjacent control points) are assumed to be · 
·located at the nearest control point. 

Within the water quality simulation module, the incremental local flow may be 
divided into components and placed at different locations within the stream reach (i.e., 
that portion of the stream bounded by the two control points). A flow balance is used to.· 
detenmine the flow rate at element boundaries. Any flow imbalance (i.e., the difference 
in the flow at the upstream control point plus all ·tributary inflows and the flow at the 
downstream control point) is distributed unifonmly to the flows at each element bound­
ary. Once interelement flows are established, the depth, surface width, and cross sec­
tional area are ccrrputed at each element bou.ndary asslllling normal flow. 

------------···-------------·-----· ------
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Gate Select ion • ·------- :.. ______ . ..:.._-________ .__-_-_- :.·_ - .. - ---·· ·-· ....... ------·- -----. -

Once the desired reservoir release and the target water ouality to meet downstre~ 
needs have been computed, the gate selection algorithm detenmines which ports should be 
open and what flow rate should pass through each Q?en port in order to maximize a func­
tion_of_the_downstream wat~r quality_conce~trations. __ Solution of this. problem. 1s.acc~­
plished by using mathematical optimization techniques. The objective function is related 
to meeting downstream target qualities subject to various hydraulic constraints on the 
individual ports. 

The algorithm considers a sequence of problems, each representing a different com­
bination of open ports. For each combination the optimal allocation of total flow to 
ports is first detenmined and then a water quality index is detenmined for the optimal 
allocation of flows. The combination of open ports with the highest water quality index 
and its associated allocation of flows define the optimal operation strategy for the time. 
period under consideration. 

• -· .....,_ ..... to o I .:-. ~_: . - _ ~ -. :.: : . . ~ -. :· ._ ·, _ :· :. ~ ~ : .:~ , · ... : :: : e: :. · -: 
Flow Alterations 

The flow alteration routine is designed to change the reservoir releases, computed 
~y the flow simulation module, to better satisfy the !tream contr~l point water quality 
Objectiv~s. The routine is designed about a mass balance for all reservoir releases and · 
:all control points affected by those releases. Tributary inflows and other flow changes 
are included. Second order effects, such as reaeration and external heating due to in­
_creased or decreased stream surface area, are not included. 

Thus the flaw augmentation requirement can be computed for each control point and 
for each constituent. The various computed flow rates are then combined by using the 
coefficients of the linear programming objective function and the deviation of the 
respective constituent concentrations from the target concentrations at each respective 
control point. 

Once the flow augmentation requirement is detenmined, the flow simulation module is 
recalled and the daily computations for flow and water quality are solved again for the 
final results. 

SUtt'AAY 
I 

The HEC-SQ model is capable of_simulating the effects of the operation of as many as; 
ten reservoirs and the stream network of the basin. Each· reservoir may be operated to ' 
:satisfy a number of objectives, including flood control, low flow, hydnopower production,. 
water supply and water quality control. The water quality portion of the model will 
'simulate temperature and eight water quality constituents including dissolved oxygen and 
·phytoplankton. The model will internally detenmine the water quality needed fnom all 
·reservoir releases to meet specified downstream water quality objectives and will deter­
:mine the gate openings in each reservoir that will yield the appropriate reservoir 
.release water quality. Should it be necessary, flows will be altered to ensure that 
downstream water quality objectives are met. The model selects the best solution for 
'system-wide reservoir operation on a daily basis. 
I 
I 
' 
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/~-----------------------------------------------------------------------/j ELECTRONIC COMPUTER PROGRAM ABSTRACT 

TITLE oF PROGRAM HEC-3Q S1mu I at1on ot r load Contro1 ana 'PROGRAM ,... 0 • 

Conservation Systems (Including Water Quality Analysis) 
PREPARING AGENCY U.S. Army Corps of Engineers, The Hydro 1 og ic Eng1 neer1 ng 
Center, 609 Second Street, Davis, California 95616 
AUTHOR<S> B i 11 E i chert, HEC (water quan- DATE PROGRAM coMPLETED t-:::-~=-s_TA_T_u_s_o_F...;..P....;.R~oG~R.:..:.A.:.:.M;..___--4 
tity portion). Don Smith and Jim Duke PHASE 'STAGE 

(water quality portion) Consulting En0r. December 1983 FINAL 
A. PURPOSE OF PROGRAM 

This program simulates the sequential operation of a ten reservoir system 
for flood control and conservation purposes including water quality. The 
flows to be released are determined by the program to meet at site and downstream 
control point requirements for quantity and quality. 

B. PROGRAM SPECIFICATION-s 

The program is written in FORTRAN IV. Ten reservoirs, 30 control points 
and any length of study period can be evaluated on a daily or monthly interval. 
This is a one-dimensional model; it calculates vertical stratification in the 
reserve ir and io.1gitudinal variations along the strea.n chaunel. The reser~oir 
is dimensioned for 50 isoquality horizontal layers and the stream for 300 
isoquality computational elements. 

c. METHODS (See HEC-5 abstract for water quantity portion of mo ei.J 
Reservoir inflow rate and quality is routed through each reservoir 9nd 

the minimum allowable discharge for all downstream needs is computed. The 
discharge and all intervening local inflow are routed to all control points 
downstream of the reservoirs. The thermal simulation of the reservoirs and 
river system uses the equilibrium temperature approach. Violations of 
control point water quality requirements are minimized by mixing reservoir 
discharges from the different vertical levels allowed at the intake structure. 

D. EQUIPMENT DETAILS 
The progrdm was developed on a Harris 500 with virtual memory. 

Computers without virtual memory will probably require modifications. 

E. INPUT - OUTPUT 
Card input and printer output are used. Scratch units are used to 

transfer the discharge flow rates to the water quality subroutines. 

F. ADDITIONAL REMARKS This program is a direct expansion, in subroutine form, of the 
HEC-5A computer program. The model can calculate up to 9 water quality parameters 
one of which must be water temperature. Other parameters include 3 conservatives, 
3 non-conservatives, dissolved oxygen and a phytoplankton option. An option 
exists to provide a flow alteration (different than the HEC-5 distribution) to 
better meet water quality at all control points. Both linear and non-linear 
programing routines are used. 
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FOREWORD 

The following discussion of phytoplankton identification and enumera­

tion methods is arranged in a logical progression beginning with collection 

of the phytoplankton sample and ending with the final calculation of number 

of cells per unit volume for any particular species. The basic procedure 

I have described is only one of many possible variations. There are 

almost always some improvements and alterations to be made before finding 

the method best suited to the lake being studied. 
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Section I. Collection of Phytoplankton Samples 

Amount of Water Needed 

It is difficult at first to determine how much water to collect until 

a representative sample has been settled and viewed under a microscope. It 

may be necessary to collect only 10 ml from a very productive lake while an 

oligotrophic lake may contain so few algal cells that 100 or more milli­

liters are needed. 

For a moderately to very productive lakeJ start by collecting at least 

100 ml of lake water in 100-125 ml glass screw cap jars. Since 50 or fewer 

milliliters will be needed for the actual settling and counting, the remain­

ing water is always available in case a settling chamber leaks. Plastic 

bottles or vials may also be used but they have a greater tendency to leak 

and they become stained by the iodine mixture (Lugol 's solution) used to 

preserve the algae. The stained plastic makes it difficult to see 1) how 

much water is in the container, 2) whether there has been any leakage, and 

3) whether the Lugol's has faded over time. It is also not known how much 

Lugols is lost from the water sample during the staining of the plastic 

container. 

Labelling and Preservation of Samples 

To avoid mixups, labels (written in permanent ink) should be placed on 

the glass jars rather than on the caps. The samples should be preserved 

as soon after collection as possible. Lugol 's solution (100 gm potassium 

iodide + 50 gm iodine (resublimed) per liter of distilled water) is pro­

bably the most commonly used preservative. Acidic Lugol's solution 

(100 gm KI + 50 gm 12 + 100 ml glacial acetic acid per liter distilled 

water) is also frequently used. However, calcareous flagellates may be 
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destroyed. Buffered formalin or gluteraldehyde solutions can be used as 

preservatives. However, they do not stain the cells which makes identifi­

cation ·of many species difficult. In addition, formaldehyde may damage naked 

flagellates. 

Approximately 2 ml Lugols solution should be added for every 100 ml 

of lake water collected. The color should resemble that of dark tea. 

Variable amounts of Lugols will introduce an error into your final calcula­

tions of cell concentrations. Therefore, it is important to be consistent 

in the amount of Lugols added to each sample, particularly if only a small 

volume of water (e.g .. , 10-30 mls) is to be settled. Similarly, it is 

advisable to collect the same amount of lake water in each jar. 

Storage of Samples 

The best place to store jars of preserved phytoplankton is in a dark 

refrigerator kept at approximately 5°C. Once the jars have been cooled in 

the refrigerator, check each jar to make sure the caps are still screwed on 

tightly. When a jar is cooled, contraction of the glass tends to loosen the 

cap making evaporation of the sample possible. Always store the jars upright. 

If a refrigerator is not available, keep the jars in a cool dark place (pre­

ferably upright in cardboard boxes). In hot and/or dry environments a pan 

of water placed with the samples will increase the humidity and may help 

slow the rate of sample evaporation. 
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Section II. Preparation of Settling Apparatus 

The settling or "sedimentation" apparatus consists of the following 

parts: 

a. Thn.aded. 
?lttiqlcl~ 
c.kcUI(btt block 

1. 11 t'ICjlG\ sd:tii' r.clWI\n 
o .. towc._. 

~- U;termoh\ or 
Mttli~ eha.m.btr 

1. The cover is simply a glass or plastic disc that is set on top of the 

settling column to 1) keep out dust particles, 2) slow the rate of 

evaporation, and 3) hopefully create a vacuum or suction seal that helps 

prevent leakage through the silicon grease seal between column and 

chamber. 

2. The settling column or tower is a plexiglas tube open at both ends. 

The water sample is poured into this tube after it is affixed to the 

Utermohl or settling chamber w/silicon grease. 

3. Silicon (stopcock) grease is a viscous lubricant used to affix the 

settling column to the settling chamber. It should be applied to the 

bottom surface of the column and to the top surface of the chamber. 
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Problems associated with too little silicon grease: 

a. If too little grease is applied, it will usually be apparent 

to the observer. The thin layer of grease will look patchy 

and uneven usually resulting in one or more leaks. Solution: 

carefully slide or pry the column off of the chamber and 

apply more grease. 

Problems associated with too much silicon grease: 

a. Air bubbles trapped in a thick layer of grease may be forced 

outward by the hydrostatic pressure of the water column. 

The moving bubbles form small channels allowing leakage 

of the water sample. 

b. In hot environments, a thick layer of grease becomes more 

fluid. If the base of the column is completely level the 

column will begin to slide off the chamber on the softened 

layer of grease. 

Solution for a. and b.: If necessary, first reposition the 

column atop the chamber. Then, keeping the chamber stationary, 

rotate the column 90° to 360° using a slight downward pressure 

to force some of the excess grease outward where it may be 

wiped off and discarded. This rotation also aids in respread­

ing the grease and resealing any channels formed by bubble 

movement. 

NOTE: If too much grease is applied, the excess will also ooze 

inward obscuring a portion of the algal cells which 

settled near the perimeter of the chamber. 

4. The Utermohl or settling chamber is assembled by placing the circular 

glass cover-slip (b) into the threaded metal ring (c) and carefully 
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screwing the ring into the threads of the plexiglas chamber block (a). 

NOTE: A leak may sometimes occur between the glass coverslip and metal 

ring. There are several reasons for such a leak: 

- the coverslips are very fragile and an edge may crack while 

the metal ring is being screwed into the chamber block. It 

may also crack if the entire chamber is accidentally dropped. 

If any cracking occurs the glass coverslip must be replaced. 

Remember, the metal ring must be screwed in snugly but if 

screwed in too tightly it may fracture the glass coverslip. 

- because of slight uneveness in the glass or plexiglas or 

corrosion of the metal ring, there may be an inadequate 

seal between glass coverslip and chamber block (the seal 

may be improved by applying a thin layer of silicon grease 

between the chamber block and the outer edge of the glass 

coverslip; it's a good idea to do this routinely even if 

there are no leakage problems) or between glass coverslip 

and metal ring (apply a thin layer of clear nail polish 

where the leak appears). 

Testing for Leaks 

After assembling the settling apparatus described above, test for 

leakage by filling the colunn with distilled water. NOTE: Leaks do not 

always occur immediately (see Problems associated with too much silicon 

grease). It is usually best to test the apparatus for several hours or 

overnight before emptying and refilling it with an actual sample. 

Remember to cover the column during this test period. 

Settling a Phytoplakton Sample 

If the phytoplankton sample was stored in a refrigerator or in an 
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unusually cool place, first allow it to equilibrate to room temperature. 

Otherwise, thermal convection currents may occur within the column of water 

causing cells to settle in a non-random manner. 

Place the assembled columns and chambers (now emptied of distilled H2o) 

on a level surface preferably in a dark cupboard free of vibration, air 

currents or large temperature fluctuations. Next, gently shake the sample 

by rocking the jar back and forth for 15 seconds to make sure it is com­

pletely homogenous. Pour the desired volume in to a graduated cylinder and 

dispense this water into the settling column. 

NOTE: The act of dispensing the sample into the column may in 

itself set up undesirable currents. Although temporary, 

these currents may result in non-random settling of the 

larger (11 quickest to settle11
) algal cells. There is an 

apparatus available (a tube with several dispensing holes 

at one end) to help eliminate this problem. 

NOTE: It is best to use settling columns which hold the exact or 

nearly exact volume that is to be settled. In order to 

create a vacuum or 11 Suction 11 seal, the column must be 

filled to capacity so that when the cover is placed on 

top there are no air bubbles and a suction is created. 

This suction seal is very helpful for preventing leakage. 

If the column capacity is much greater than the desired 

settling volume, try to at least make the seal between 

cover and column airtight by applying some silicon lubri­

cant to the rim of the column. Such a seal will also 

retard the rate of water sample evaporation. A pan of 

water placed near the settling chambers will also help 

reduce evaporative loss. 
AS-480 
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For reasons explained in Section V, it is important to make an accurate 

measurement (to the nearest quarter of a millimeter, if possible) of the 

exact height of each water column. This value will later be used to convert 

c~l counts to number of cells species A per unit volume. If possible, make 

this measurement beforehand using an equivalent volume of distilled H2o. 

- sett\i~ c.hCllll M.P 
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Instructions have just been given for assembling and filling the settling 

apparatus. Before proceeding to Section III (Determination of Settling 

Volume and Settling Period Length), you must also know how to disassemble 

the apparatus in preparation for microscopic viewing of the chamber contain­

ing s·ettled cells. It is a simple procedure but a certain amount of skill is 

required to prevent accidental leakage. To disassemble the apparatus: 

1. Place a plexiglas 11 block 11 CD and@) on each side of the settling 

column@ and chamber@) .. 

/ 
1 

Each block CDand® must be the same height as the settling 

chamber@ 

2. Place a square glass plate@ on top of the right-hand block@ (left­

handed people may prefer to do the reverse). 
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3. Usingthe fingertips and thumb of your left hand, keep a steady even 

pressure on the left blockQ)and base of the settling column@ 

With the fingertips and thumb of your right hand keep a steady even 

pressure on the right block@and glass plate@and base of the 

settling column@ 

4. Using your index fingers slide the settling columnQ)and glass plate 

QD(as a unit) to the left until the column rests entirely on the 

adjoining block(D During this process even a slight gap between 

8 

the base of the column@and the glass plate@will result in a spurt­

ing leak. Always slide the two together as if their adjoining edges 

were glued together. At this point the glass plate@will cover the 

settling chamberQPmaking it ready for viewing under an inverted 

microscope. 

NOTE: Do not release any downward pressure from the settling column 

until it is emptied. The grease remaining between column and 

and block is often insufficient to prevent profuse leakage. 

5. Always keep the settling chamber level. 
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Section III. Detenmination of Settling Volume and Settling Period Length 

Settling Volume 

9A 

The amount of lake water that should be settled is usually determined by 

first making an "educated guess." That volume is then settled and the chamber 

viewed under a microscope in order to determine whether the resulting cell 

density is too great, too little, or just about right. A chamber overly 

crowded with algal cells is truly a phytoplankton enumerator's "nightmare ... 

One that contains too few algal cells is extremely time consuming and tedious 

to count and may result in statistically unsound calculations of cell con­

centrations. If there are pronounced cell density fluctuations in the lake 

being studied, the settling volume will have to be adjusted accordingly. 

Settling Period Length 

Once you have found a desirable settling volume you must also detenmine 

the length of time needed to allow most algal cells, independent of size or 

form, to settle properly onto the chamber bottom. This can (and probably 

should) be done in more than one way. 

Method 1: 

The purpose of this method is to place a series of settling chambers 

beneath one settling column of lake water at certain time intervals to see 

how long it takes for the majority (e.g., 90- 95%) of suspended algal cells 

to settle. First, settle a phytoplankton sample for a specified initial 

period of time based on the height of the water column: 

Trophic Level 
oligotrophic 
mesotrophic 
eutrophic 

Water 
Cell Density Column Height 

low 
moderate 
high 

- 20 em 
- 10 em 
- 2 em 

Recommended Length of 
Settling Period (days) 

Initial Total 
5 10 - 14 

2 - 3 3 - 7 
1 2 - 3 

Upon termination of this initial period, carefully insert a new settling 
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chamber under the column of water, replacing the previous one. The new 

chamber should be pre-filled with distilled water so it will disturb as 

little as possible the column of suspended algae (insertion of an empty 

chamber will result in a large air bubble rising upward through the water 

column). 

After waiting another period of time (e.g., one to several days), 

insert another chamber to replace the second. This may be repeated as 

often as necessary until a near zero cell density is reached. Finally, 

enumerate all chambers (see Section V. Cell Enumeration) to see what 

percentage of the total number of cells settles out during each interval. 

For example: 
% of Total 

first 5 days 85% 
] 95% 

]100% second 5 days 10% 

third 5 days 5% 

fourth 5 days 0% 

mfuaexample given above, ten to fifteen days of settling are required. 

Inserting new chambers under a column can be tricky. Prepare a new 

chamber by applying a thicker than normal layer of grease to the upper 

surface. Then fill it with distilled water. Using the disassembling 

procedure outlined in Section II, make the following changes: 

a. Place the new chamber@between the left block(Dand the settling 

apparatus (co 1 umn@ + chamber@). 

b. Place another b 1 ock ®on top of the new chamber@ 

c. Slide the block@, column@, and glass plate(i)one position to the 

left. They must be moved as one unit or loss of water will occur. 
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Method 2: 

In this method, a large (e.g., 500to 1000 mls) phytoplankton sample is 

preserved, mixed thoroughly, then transferred by graduated cylinder to 

several identical settling units. Duplicate (or triplicate) columns are 

allowed to settle for different periods of time. For example: 

Settling Unit Settling Period Length 

A 1 day 
B 

c 2 days D 

E 3 days F 

G 4 days H 

After carefully enumerating the cells in each chamber you can determine 

at what point an additional day of settling results in no further increase 

in the number of cells settled out. 

The above settling rate experiments should be repeated periodically--

particularly if you notice an increase in the abundance of smaller, delicate 

fonns of phytoplankton. These "micro-algae 11 often take considerably longer 

to settle out. 
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Section IV. Species Identification 

Record Keeping 

Before attempting to enumerate a chamber of settle phytoplankton it is 

a good idea to spend an hour or two scanning a chamber under both low and 

high magnification. Using your detective instincts~ try to single out as 

many different species as you can. Some may. appear very similar at first 

but later on you'll discover that they are actually different species. The 

most critical aspect of identifying and enumerating phytoplankton is to keep 

a detailed notebook. Allow one-half to one page for each species you find. 

It is very helpful to record the following information: 

1. Draw a picture of the species. Try to include the general outline 

of the organism and any other distinguishing features (e.g., chloro­

plast structure, pyrenoids, spines, ridges, etc.): 

Example: 

11 

G. W. Prescott's How To Know the Freshwater Algae contains a glossary 

which describes distinguishing features of phytoplankton and defines 

unfamiliar terminology. 

2. Several (~20 to 30) representative measurements of cell size. Example: 

Length Width 
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3. You may also want to note down the particular sample(s) in which the 

species was (were) found. 

Example: ate&e ~e Sm 5·1!· to 
" 10"' ~·%·to 

4. Using the information recorded in 1.-3. you will want to identify 

12 

the organism using one or more keys to the genera of phytoplankton. 

Prescott•s How To Know the Freshwater Algae is a good one to begin 

with. Keying out phytoplankton specimens often requires a lot of 

patience and perseverance. Often you will give up trying to identify 

a specimen and later accidentally stumble on the correct identifica­

tion while looking for something else in the key. For the purpose of 

enumerating the cells in your chambers, assign a letter, number, or 

11 nickname .. to each unknown species until it can be identified. 

Always keep a record of the name you have assigned the unknown with 

the picture you have drawn of it. 

Measuring Cell Size 

Before you can measure the size of a cell you must calibrate the ocular 

micrometer--a device inserted into one of the eyepiece tubes on the micro­

scope and used to measure cell dimensions. To calibrate the ocular micro­

meter place the· stage micrometer in the slide holder on the microscope stage. 

ocular 
m i c.rorru.te.r 

~~;f,='~iftt=::..=of=~=-===="\=~ 
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Focus the scale at the magnification you will be counting at (e.g., 45x, SOx, 

etc.). The scale is usually 2 mm long in divisions of 0.01 mm. 

Now-remove one of the ordinary oculars and insert the ocular micrometer 

into the empty eyepiece tube. You should now see the ocular micrometer scale 

overlapping the stage micrometer scale. By lining up the two scale you can 

calculate the length of 1 division on the ocular micrometerscales ~.g., 

1 div. = 0.60 microns). s'tu.'t.. Mic rowne.U.r $Ca.lt. 

~ Of'l\l\ O.IOaM 

~Hlljllllj 
" ""' 

...,. 

Now that your ocular micrometer scale has been calibrated you can measure 

the lengths and widths of cells. 

Calculating Cell Biomass Using Cell Volume or Surface Area 

Cell volumes are sometimes used to estimate organic cellular carbon con-

tent according to the relationship stated by Mullin et ~ (1966): 

Log10c = 0.76Log10v - 0.29 

where C = carbon in picograms and V = cell volume in cubic microns. Carbon 

content of smaller cells (less than 50 ~3 ) with little vacuolation is esti­

mated to be 20% of cell volume. Strathman(l967) has suggested that cell 

carbon values for diatoms be estimated on the basis of plasma volume since 

diatoms, as a rule, have larger vacuoles than other algal taxa of comparable 

size. Mullin et ~ (1966) also based carbon content on surface area measure­

ments in accordance with Paashe•s (1960) theory that such a relationship is 

better correlated with respect to photosynthesis. The revised equation now 

reads: 
c = s. 0.18 

d S f 
. 2 where C = carbon in pi cog rams an = sur ace area 1 n ~ . 
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Biovolume and surface area can be estimated for each phytoplankton species 

on the basis of likeness to a particular geometric shape or combination of 

shapes. The following shapes are most commonly used: 

§ Spktr& 

a.~ 
tJ 

101 
w 

~ 
l"' 

elL 
~h 

?ri\M 

Cone. 

c,laftdcr 

£\Hpt~ea.\ 
c,tiftdtt 

Section V. Cell Enumeration 

Data Sheets 

VOlWI\!. 

%,., r' = Y•1rtl. 1 

r I ftdi11 

~ 1rb2. a Calhc.re. • 
~ • ~mi ·~or a.~i' 
D ' ~,...: • tRil\01' A"'i" 

lwcl 

11'r" h. 

Refer to the example on page 20-

Methods of Counting 

surlcut Q.t'!Cl 

Jf1tt1 : 11d.' ' 11.STr1. 

21rb2. + 211 a.b $lt\·l E: 
e 

E. • f.eutttri'i +J 
It "'G.'· b2./ 0. 

4 1l' a.1 + 1t b~ ro,. !±..§_ 
e. 1- e 

1. ( 1 w + d.w -t cl I) 

11'r1. + 11 rs 
t..lnt.rt. S = -/ r~,..k~ 

2 1rr, -t- 11rrh 

(circ.llll'lhrtnct h.\ 
'2.1r ab + \_ of-ella pst X LJ 

There are several ways to count cells on chamber bottoms. 
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a. transects (vertical and/or horizontal} 

e 0 
strip~ o.rt ~ent.rCL\, more. 
i:arllt. -con~..U~ Q.nd, ltss 
p tt.d\t. thcua. \$ 0 f 
1\on·OteriGpp~ ruclorn. 

LlfttH't'r:cttcl. .... ·c:-' fitl(~ (Sat D. ~cle-...). 

b. discreet fields (vertical, horizontal and/or diagonal) 

But because settling columns and chambers do not have perfectly symmetrical 

dimensions nor can they be aligned precisely, it is advisable to count 

restricted transects or restricted discreet fields. The following diagrams 

15 

will show why "restricted counting" is used to eliminate column inconsistencies 

and imperfections as sources of error. 

Asymmetrical columns (Note: 
-pufu.t C.O\~Wftr\. 

~A-4 

aberrations have been exaggerated.) 
a.s~..,nr.·caJ colu."'-.s 

... A~ .-A-t 

1 2. 

Column 1 is wider at the bottom. Therefore, cells settle over a larger 

area on the chamber bottom. Some cells may even settle on the rim of 

the chamber bottom. 

1 

[ . I 
I ·· . I I 
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Column 2 is narrower at the bottom. Therefore, cells are more concen-

trated in the central area of the chamber bottom. A characteristic bare 

11 ring 11 (visible only under a microscope) around the edge of the chamber 

bottom is a good indication of this type of column asymmetry. 

2 

·:·.:. : ctlj-.1 c.tl1s 

In~ew of these types of asymmetry it is wise to avoid counting cells in 

in the outer regions of chamber bottoms. 

Converting Cell Counts to Cell Concentrations 

It is common practice to equate the % of the chamber bottom counted with 

% of the total water volume counted. 

Example: 

area of ch. bottom counted 2 = 1 em 

area of entire ch. bottom = 2 cm2 

volume of sample settled 
2 

1 cm2 = .50 = 50% 
2cm 

50% of 50 ml = 25 ml 

= 50 ml 

If n cells of Species A were found in 1 cm2 then the concentration 

of Species A is n cells per 25 ml. 

16 

It is important to note that there are often significant differences in 

the inner diameters of columns. For the following reasons, these differences 

introduce error into the method of calculating cell concentration shown above. 
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Columns may have identical outside diameters but the inner diameters may 

differ markedly: 1 
l)>C: 

I A I AsB ,J- a I 
As a result, 50 ml of water may fill columnujto a height of 12 em and 

column® to a height of only 10 em: 
1 

Consequently, counting an a rea of 1 cm2 in the center of chamber CD wi 11 

yield a larger number of cells than an area of 1 cm2 in the center of 

chamberQD It should now be clear why the height of the water column 

should be used in calculations rather than the volume of water settled. 

Simply multiply the area of the region counted on the chamber bottom by 

the height of the water co 1 umn to get the number of mi 11 i 1 i ters counted. 

Example: 

area of the region counted = 1 cm2 

height of water column = 10 em 

volume of sample counted = 10 cm3 = 10 ml 

If n cells of Species A were found in 1 cm2 then the concentration of 

Species A is n cells per 10 ml. 

Which Cells to Count 

17 

Cells which appear to have been viable {cytoplasm evident and intact) at 

the time of preservation and cells which consist merely of empty frustules, 

empty loricas, or remnant cellulosic cell walls should not be lumped together. 
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11 Empty 11 cells may remain suspended in a lake for a considerable length of time. 

They should be enumerated separately or ignored. 

To be consistent, cells more than half out of the field should not be 

counted. 

How Many Cells to Count 

Lund et al. (1958) recommended counting 100 cells to give a 95% confidence 

interval + 20% x or 400 cells for a precision of~ 10% i. 
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Appendix i= Water Chemistry Methodology Used in the 
Limnology Program. 

(The modified •micro-methods• presented here 
for NH4-N, N03-N, P and Fe analyses require 
considerably smaller sample volumes than those 

used at the Santa Cruz laboratory during the 

Limnology Program. The basic methodology 
remains the same, however). 
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NITRATE ANALYSES 

Nitrate concentrations are determined by hydrazine reduction of nitrate to 

nitrite followed by a diazot1zation-coupling (dye forming) reaction. The 

absorbance of the red azo dye thus formed is then measured spectrophoto­

metrically. The hydrazine reduction method of nitrate determination outlined by 

R. Leonard (1978 in C.R. Goldman, Standard Procedures #1) is designed for a 50-

ml sample volume. However, when working in a remote laboratory where organic 

waste removal poses a problem, or when performing specific experiments where a 

large number of samples of limited volume must be analyzed simultaneously, such 

a large sample volume is inexpedient or impossible to obtain. Therefore, we 

have modified the "50-ml method" to accommodate a 10-ml sample volume. The 

following is a comparison of the procedures and results of the two methods. 

A. Reagents 

1. Stock hydraz1ne sulfate 

Hydrazine sulfate- 1.20 g 

aow (quartz distilled water) - 250 ml 

2. Copper solution 

3. 

4. 

CuS04 • SH20 - 0.040 g 

aow - 100 ml 

Reducing solution 

Stock hydraxine - 25 ml 

Copper solution - 5 ml 

aow - to 50 ml 

1 N NaOH 

NaOH - 40 g 

ODW - 1000 ml 
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s. Sulfanilamide 

Sulfanilamide - 5 g 

Concentrated HCl - 50 ml 

aow to 500 ml 

6. Naphthlethylenediamine dihydrochloride (NED> 

NED - 0.5 g 

aow - soo ml 

7. Phenate buffer 

Phenol - 1.8 g 

1 N NaOH - to 100 ml 

B. PROCEDURE 

1. Measure and GF/C filter 10.0± 0.1 ml of sample into a clean test tube (2.0 

em x 12.5 em, screwcap>. The test tube, as well as all other glassware, 

must be immaculate since even a small amount of contaminant will affect the 

results. We found that the most efficient way to filter the sample was to 

use the exhaust of a millipore pump. Tygen tubing was attached to the 

exhaust part of the pump and the end was fitted with a No. 7 rubber 

stopper. A small millipore frit (2.4 em) fitted with a 15 ml graduated 

flask was used to ho 1 d the filter. The samp 1 e is p 1 aced in the flask and 

the rubber stopper assembly is held over the open end forcing the sample 

through the filter. 

2. Place samples in a 37± 0.5°C water bath and allow to equilibrate for at 

least 45 min. Samples should be placed in alternate compartments of a test 

tube rack to insure even heating during equilibration. We used strips of 

parafilm to cover the test tubes. 

3. While the samples are still in the water bath add 0.400 ± 0.004 ml phenate 

buffer immediately followed by 0.200 ± 0.002 ml reducing solution. Vortex 
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samples thoroughly at high speed. We used Oxford adjustable pipettes for 

all reagent additions. 

4. Allow samples to react for exactly 30 min/tub taking into account the 

order and time of reagent addition. 

S. Remove samples from water bath and let cool to room temperature (-40 

min.) then add 0.400 ± ml of a 1:1 mixture of sulfanilamide and NED to 

each test tube. Vortex samples thoroughly at high speed. 

6. Allow color to develop for at least 45 min. but not longer than 2 hrs. 

7. Read absorbance at 543 nm. 

8. Standards are prepared in volumes of 100 ml or greater. 10.0 ± 0.1 mls of 

each standard are analyzed (in duplicate) as above. 

C. METHOD (PRECISION OF THE 10-ml N03> 

The following analysis was done on surface water collected from Castle Lake 

on 13 November 1980. The water was split into two aliquots and enriched with 

NaNo3 to yield final concentrations of -10 ppb-N and -45 ppb-N~ respectively. 

Nine replicates of each aliquot were then analyzed simultaneously by the 

previously described method. The results are given below 

!mt ± .:S. ppb-N Qm ± .:!5. ppb-N 

~ ~ (ppb) ~ ~ (ppb) 
0.040 11.4 0.104 42.8 

0.037 9.9 0.107 44.3 

0.037 9.9 0.100 40.9 

0.038 10.4 0.106 43.8 

0.040 11.4 0.105 43.3 

0.039 10.9 0.111 46.3 

0.038 10.4 0.108 44.8 

0.039 10.9 0.104 42.8 

0.039 10.9 0.105 43.3 
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TOTAL IRON ANALYSES 

A Modified Ferrozine Method for Iron Determinations 

(After Stookey 1970; modified by George Malyj/John Reuter 1979) 

The determinations of iron are complicated by the many varied forms in 

which iron exists in water samples: colloidal and complexed ferric iron, 

insoluble iron minerals (sand, clay, etc.), soluble ferrous iron released under 

anaerobic conditions, soluble and particulate organic iron compounds, and 

insoluble ferric hydroxide. The procedure described here provides a measure of 

the iron that is released by a preliminary treatment with hydrochloric acid. 

This treatment is believed to release iron from each of the previously-mentioned 

sources that is likely to be available to phytoplankton. The measurement of the 

true total iron content of the sample would require a much more vigorous acid 

digestion process involving complete dissolution of all the above sources by 

HC104 and HF. 

A. REAGENTS 

1. Preparation 2f Purified Hydroxylamine Hydrochloride Solytion: 

This may be a lengthy, multi-step process, but careful adherence to the 

procedure is critical to the success of the method. Even analytical 

reagent grade NH20H1iCl contains appreciable amounts of iron which will 

cause high blank values. 

First dissolve 0.175 ± 0.001 g of bathophenanthroline (4,7-diphenyl-1, 1o­

phenanthroline) in 250 ml of 951 ethanol. Then add 250 ml triple-distilled 

water and store in a tightly-stoppered polyethylene bottle that has been 

thoroughly acid-washed. Next, dissolve 20.0 g of analytical reagent grade 

NH20H1iCl in 200 ml of triple-distilled water in an acid leached separatory 

funnel (store funnels filled with ~ilute HCl). Add about 5 ml of the 
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bathophenanthroline solution, mix well, and wait 10 minutes. Then all 10 

ml isopentyl alcohol and shake vigorously for 1 minute to extract as much 

of the red-orange iron complex as possible. Wait at least 10 minutes 

before draining. Extract two more times with additional 10 ml aliquots of 

isopentyl alcohol until the extracts are colorless. Add 5 ml of 

bathophenanthroline and repeat the extraction steps (4). Allow the 4th 

extraction mixture to separate overnight before draining the lower aqueous 

NH 2oH·HCl solution into a clean polyethylene bottle. Store in the 

refrigerator. 

2. Ferrozfne ~Reagent Solyt1on: 

Prepare by dissolving 1.028 g of Ferrozfne CHACH Chemical Co.) in the 

solution of hydroxylamine hydrochloride prepared earlier (20 g in 200 ml 

H2o>. To this, add 150 ml of 12N HCl (371). After cooling to 20°C, the 

solution is diluted to 400 ml and left to stand for 24 hours. The 

precipitate which forms is removed by filtering through an acid-washed GF/C 

filter. 

3. Ammonfym Acetate Buffer Solytfon: 

The buffer solution fs prepared by dissolving 200 g of ammonium acetate and 

175 ml of concentrated ammonium hydroxide in a sufficient amount of triple­

distilled water to yield a final volume of 500 ml. Filter through acid­

washed GF/C filter. 

4. Standard 1rQn Solytfoo 12QQ ~ f§l: 

Weigh 1.4043 g of analytical reagent grade ferrous ammonium sulfate 

hexahydrate (feSo4CNH4·6H2o>. In a clean 1000 ml volumetric flask, 

dissolve the salt in about 100 ml triple-distilled water and 20 ml 12N 

reagent grade HCl. Add triple-distilled water to the 1000-ml mark and mix 

well. Store in a clean, tightly stoppered container. 

A9-500 



B. PROCEDURE 

(For iron concentrations < 100 ppb, use 20 ml samples and a 4 em cuvet. 

Adjust reagent volumes accordingly.) 

1. Mix the samples to resuspend solid matter uniformly. With a clean 

pipet (the tip of the pipet should be shortened approximately 2-3 mm to 

allow particulate material to pass through and promote rapid draining), 

measure 10 ml of sample into a test tube. 

2. Add 0.4 ml of Ferrozine acid-reagent to each tube. Mix well and cover. 

3. Autoclave the samples at 115-120°C for 15 minutes (total heating time 

is approximately 1 hour including depressurization and cooling cycles). 

4. Cool the samples to room temperature. Add 0.6 ml of ammonium acetate 

buffer solution to each sample and mix well. 

5. The absorbance is measured in a 1 em cell at 562 nm in a 

spectrophotometer previously balanced against triple-distilled water. 

Duplicate reagent blanks and 10 ppb, 25 ppb, and 50 ppb Fe standards 

should be prepared with each batch of samples. (Standards will keep 

for 3 weeks. Stock iron will keep for about 1/2 year.> 

C. CALCULATIONS 

1. Prepare a standard curve of uncorrected absorbances versus ppb Fe. 

2. Determine the iron concentration in each sample by finding the ppb Fe 

corresponding to the uncorrected sample absorbances. 

3. In our analyses there is much evidence to support the idea that the 

reagents and not the triple-distilled water are fully responsible for 

the iron contamination observed in the blank samples. The above data 

treatment is therefore analogous to the more tedious process of 

subtracting the blank absorbance from all the standard absorbances, 

constructing a standard curve of corrected absorbances versus ppb Fe, 
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subtracting the blank absorbance from all of the sample absorbances, 

and f1 nd 1 ng the ppb Fe 1 n each samp 1 e by compar1 ng corrected 

absorbances to the corrected standard curve. 

REFERENCE 
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SILIW. ANALYSES 

Dissolved silicon is determined spectrophotmetrically by the formation of a 

yellow molybdosilicate complex according to the procedures described in Standard 

Methods for the Examination of Water and Wastewater (APHA, 13th .edition, page 

300,1971). Interference from orthophosphate and arsenate ions is eliminated by 

the addition of oxalic acid. Contamination from silica in glassware is 

minimized by the use of polyethylene sample and reagent containers; 

polypropylene pipettes, graduated cylinders, and beakers; and freshly-deionized, 

non-distilled water. The steps suggested for the conversion of "mo 1 ybdate­

unreactive silica" to "molybdate-reactive silica" by a one-hour digestion 

process with sodium carbonate have been eliminated because no significant 

difference between these two types of soluble silicon has been found in samples 

of Lake Tahoe water. It has not been necessary to resort to more sensitive or 

more involved analytical methods that require the reduction of the heteropoly 

anion of molybdenum and silicon to the blue from which exhibits strong 

electronic absorption bands in the region from 650-800 nm. Typical reducing 

agents required for the latter procedures include solutions of copper (I), 

mercury (I), iron <II) and tin <II> salts and benzidine. 

A. APPARATUS 

1. Polypropylene beakers, 100 ml, with covers. 

2. Polypropylene graduated cylinders, 100 ml. 

3. Graduated polypropylene pipettes: One 1 ml and two 2 ml. 

4. Clock or timer. 

B. REAGENTS 

1. ..§.H... Hydrochloric ~: 

Mix 500 ml concentrated HCl with 500 ml of freshly-deionized water. Store 

in an acid-washed polyethylene bottle. 
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2. Ammonium Molybdate Solytion: 

Dissolve 50.0 gm reagent grade (NH4>6Mo7o24·4H2o in deionized water. 

Dilute to 500 ml. Adjust pH to 7.8-8.1 with reagent grade pellets of NaOH. 

Store in a polyethylene bottle. 

3. Oxalic~ Solution: 

Dissolve 50.0 gm reagent grade H2c2o4·2H20 in deionized water and dilute to 

500 ml. Store in a polyethylene bottle. 

4. Stock Silicon Standard Solytion: 

A 500 ppm Si03-Si solution is prepared by dissolving 5.0595 g reagent grade 

sodium meta-silicate (Na2Sio3·9H20; formula weight = 284.20) fn freshly­

deionized water in a 10-0-ml volumetric flask. Because of the deliquescent 

nature of this solid compound, this solution must be standardized by 

gravimetric analysis to determine the silicon content via the weight loss 

as volatile SiF4 when aliquots of this concentrated stock solution are 

treated with HF and heated to a constant weight at 1200°C. Store this 

stock solution in a polyethylene bottle. 

5. Standard S111con Solution: 

For routine use, a more dilute standard solution is prepared. A 5 ppm 

Si03-Si standard solution is prepared by pipetting 10.0 ml of the stock Sf 

solution into a 1000-ml volumetric flask and diluting to the mark with 

fresh deionized water. After mixing, the solution is transferred to an 

acid-washed polyethylene bottle for storage. As needed, less concentrated 

standard solutions are prepared by dilution of this 5 ppm standard. 

C. PROCEDURE 

1. All beakers, cylinders, pipettes, etc. should be acid-washed, deionized 

water-rinsed, and stored in a dust-free environment. 

2. Carefully measure a 50.0 ml sample into a plastic beaker using a graduated 

cylinder. 
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3. In rapid succession. add 1.0 ml 6NHC1 and 2.0 ml ammonium molybdate 

solutions using the plastic pipettes. 

4. Mix well and allow the solution to stand for 5 minutes while the yellow 

color develops. 

5. Add 1.5 ml oxalic acid solution and mix thoroughly again. 

6. Measure the absorbance of the yellow solution at a wavelength of 410 nm 5-

10 minutes after the addition of the oxalic acid (the color begins to fade 

significantly after approximately 15-20 minutes). For concentrations below 

about 5 ppm Si03-Si. 4-cm pathlength cells should be used. 

7. If two people are available. it is most convenient for one person to 

measure samples and develop the color while the second person measures the 

absorbances at appropriate time intervals. 

D. STANDARDS 

Prepare a standard curve from a series of 4 or more standards plus a blank 

covering the range of concentrations expected in the water samples. For 

example. the following solutions were prepared from a 5 ppm 5103-Si standard 

solution: 

Final Final 
ml gf s. jUUil .ns1 ml deionized H2P added Volume· Concentration 

50.0 o.o 50.0 ml 5.00 ppm 

40.0 10.0 50.0 4.00 ppm 

30.0 20.0 50.0 3.00 ppm 

20.0 30.0 50.0 2.00 ppm 

10.0 40.0 50.0 1.00 ppm 

o.o (blank) 50.0 50.0 0.00 ppm 

These 50.0 ml samples were treated according to Steps 1-7 in the procedure. 

When the absorbances of these solutions were measured in a 4-cm cell at 410 nm, 

a standard curve such as that shown in the following figure resulted. 
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E. CALaJLATIONS 

The absorbances of the standards and blank are plotted against the 5i03-5i 

concentration and the best straight line 1s drawn. From this curve. the sample 

absorbances are read directly and converted to ppm 5i03-5i. At least one 

sample. selected at random. should be run 1n triplicate for each series of 

determinations to provide an estimate of precision. 
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AMMONIA (LOW LEVEL) ANALYSES 

A new modification of the blue indophenol reaction between ammonia~ phenol 

and hypochlorite at high pH was reported by Lucia Sol6rzano (1969). Although 

the reaction has been known since 1850 (Berthelot>~ it could not be applied to 

the determination of ammonia in natural waters containing high concentrations of 

Ca2 or Mg2+. In this new procedure, calcium and magnesium interference is 

eliminated by complexing with sodium citrate. Other advantages of this method 

are the elimination of distillation or solvent extraction steps, improved 

sensitivity over the Nesslerization method, speed, stability of blue coloration 

and absence of reaction with other forms of nitrogen. It is reported that 

glycine, alanine, lysine, histidine, arginine, tyrosine, glutamic acid, urea and 

nucleic acids do not interfere. The method is applicable in the range of 

ammonia concentrations from 0-500 ug/1 NH3-N. The limit of detection is 

approximately 5 ug/1 NH3-N/ 

A. REAGENTS (refrigerate): 

1. Phenyl-Ethanol Solution 

D i sso 1 ve 10.0± 0.1 g of A.R. grade pheno 1 in 100 m 1 951 ethyl a 1 coho 1. 

Avoid chemical burns from phenol! Refrigerate. 

2. Potassium ferrocyan1de, ~ Solytfon 

Dissolve 0.5 g ± 0.005 g of A.R. grade potassium ferrocyanide <K4FE(CN> 6 • 

3H20> in 100 ml distilled water. Make fresh daily. 

3. Alkaline Citrate Solyt1on 

Dissolve 100 ± 1 g A.R. grade trisodium citrate dihydrate and 5.00 ± 0.05 g 

A.R. grade sodium hydroxide in 500 m1 distilled water. Replace monthly. 

4. Sodfym Hypochlorite Solytfon 

Use A.R. grade sodium hypochlorite solution (Mallinckrodt No. 7216). 

Commercial bleach such as Chlorox may be used if it is fresh. Store this 
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reagent in a dark bottle fn the refrigerator. 

5. Oxidizing Solution 

Mix 100 ml of sodium citrate-sodium hydroxide solution with 25 ml of 

Chlorox or sodium hypochlorite solution (or other appropriate volumes in a 

4:1 ratio). Prepare this mixture fresh daily. 

6. Standard AmmOnia Solytion (50 mg/1 atomic nitrogen) 

Weigh out 0.1909 grams NH4Cl (oven dried at 100°C) and dissolve in quartz 

distilled water. With QDW dilute to 1000 ml in a volumetric flask. 

(Alternatively, use 0.2850 g/J,. NH4No3 which can be used as a standard for 

ammonia and nitrate analyses,± 50 ppm NH4-N and 50 ppm N03-N>. 

8. PROCEDURE 

1. Measure 10.0 ± 0.1 ml of sample into a clean test tube (2.0 em x 12.5 em, 

screwcap). (Filter ff necessary to remove turbidity.) 

2. Add 0.4 ± 0.004 ml of the phenol-ethanol solution. Vortex. 

3. Add 0.4 ± 0.004 ml of the potassium Ferrocyanfde solution. Vortex. 

4. Add 1.0 ± 0.01 ml of the oxidizing solution. Vortex and allow the blue 

color to develop for 45 min. under UV light. 

5. Measure absorbance (640 om) in a 4 em cell. 

6. Prepare a series of standards from the stock NH4Cl solution. Select at 

least 3 different concentrations spanning the expected range of values for 

the samples plus a blank. Treat these standard solutions as in steps 1-5. 

Prepare standard curves and read the sample concentration from uncorrected 

absorbances. 

REFERENCE 

Sol6rzano, L. 1969. Determination of ammonia fn natural waters by the phenol­

hypochlorite method. Limnology and Oceanography 14:799-801. 
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PHOSPHORUS ANALYSES 

INTRODUCTION 

Depending upon the type of preliminary treatment, different types of 

phosphorus may be d4etermined: 

1. Total phosphorus by acid hydrolysis of unfiltered samples, 

2. Soluble reactive phosphorus by analysis of filtered (or decanted for stream 

water) sample without acid hydrolysis, and 

3. Total soluble phosphorus by analysis of filtered sample with acid 

hydrolysis. 

Acid hydrolysis releases soluble orthophosphate from insoluble inorganic 

phosphates, organic phosphorus compounds, and pyrophosphates. The following 

procedure is used by hydrolysis: 

1. Add 0.05 H2so4 (10.8 N> to 10 ml sample. 

2. Autoclave at 240°F for 15 minutes. 

3. Neutralize with 0.05 ml NaOH (10.8 N) per 10 ml sample after initial 

cooling upon removal from autoclave. 

4. Continue with procedure for analysis. 

The following method depends on the reduction of stable phosphomolybdate 

complex by ascorbic acid in the presence of antimony. An intensely-colored blue 

sol ("molybdenum blue") is produced whose absorbance at 675 nm varies linearly 

with the orthophosphate content of the sample. The results of analyses should 

be reported in terms of ppb elemental phosphorus (i.e., micrograms of elemental 

phosphorus present as Poa- per liter of sample). 

REAGENTS 

Unless otherwise specified all chemicals should be analytical reagent 

grade. All reagent bottles and glassware should be thoroughly acid-leached with 

a dilute HCl solution prepared from about 10 ml concentrated HCl in 1000 ml 
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distilled water; soap or detergent should never be used to clean glassware used 

for phosphate analyses. The purest distilled or deionized water available 

should be used for the preparation of reagents. 

1. ~Molybdate Solution 

Cautiously add 244 ml concentrated H2so4 to about 1500 ml distilled water 

in a 2000 ml volumetric flask. Mix well and allow the solution to cool to 

room temperature. Weigh out 21.0 ± 0.1 g ammonium molybdate and 0.60 ± 0.1 

g antimony potassium tartrate. Dissolve in the sulfuric acid solution and 

dilute to the 2000 ml mark with distilled water. Mix thoroughly, and store 

in a glass-stoppered reagent bottle. 

2. Ascorbic ~ Solytion 

Dissolve 3.0 ± 0.1 g ascorbic acid in 100 ml 95~ ethanol; store in 

refrigerator. An alternative is to dissolve the ascorbic acid in 100 ml 

distilled water. The aqueous solution must be prepared fresh daily. 

3. ~ H Sylfyric ~ Solution 

Add 300 ml of reagent grade concentrated acid (36 N> to about 500 ml 

distilled water in a 1000 ml volumetric flask. Mix well and allow to cool 

to room temperature. Dilute to the 1000 ml mark with distilled water. 

4. ~ H Sodium Hydroxide Solution 

In a clean, dry beaker, weigh out 432 ± 1 g reagent grade NaOH. Transfer 

quantitatively to a 1000 ml volumetric flask containing about 500 ml 

distilled water. Mix well to dissolve the NaOH; allow to cool to room 

temperature. Dilute to the 1000 ml mark with distilled water; mix well. 

Store in a polyethylene bottle as concentrated NaOH solutions often "fuse" 

glass-stoppered reagent bottles closed. 

5. Standard Phosphate Solyt1on (50 mg/1 elemental P) 

Oven dry analytical reagent grade potassium dihydrogen phosphate to 

constant weight at 105-110°C. Weigh out 0.2197 g of the dry salt. 
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Dissolve in a 1000 ml volumetric flask with distilled water. Mix the 

solution thoroughly and store in a glass bottle. 

PROCEDURE 

1. To 10 ml of sample water in a screwcap test tube add 1.0 ml of the acid 

molybdate reagent and 0.10 ml ascorbic acid solution. Mix well. 

2. Wait 20-30 minutes for the blue color to develop. 

3. Measure the absorbances of the samples at 675 nm in a 1 em pathlength cell. 

4. Standards having at least three different phosphate concentrations and 

spanning the full range of phosphate concentrations in the samples should 

be prepared for each day's runs. A reagent blank should also be run. 

Replication of standards and blanks is recommended. 

s. Determine sample concentrations using standard curve and corrections for 

reagent and/or QDW contamination according to current lab conditions. 

Usually there 1s no contamination in our ODW so the corrected curve would 

be used. 

REFERENCE 

Murphy, J. and J.R. Riley. 1962. A modified single solution method for the 

determination of phosphate in natural waters. Analytica Chimica Acta 

27:31-36. 
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Appendix lQ: Depth Profiles of Oxygen, Temperature, Conductivity, 
Primary Productivity and Light, L. Yure and 
L. de Yojoa. 
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LAGO YURE 
18-QCT-79 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. % SURFACE LIGHT 

( M) CMG/L) <CELSIUS) < UMHO/CM) < MG C M-3 HR-1) 

----- ------ ----------~ ------------ -------~------- ---------------
0 
1 
2 
-: 
-..J 

07-NOV-79 

26.8 
24.1 
22.1 
21.7 

41 
49 
42 
43 

DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. % SURFACE LIGHT 
CM) CMG/L) <CELSIUS) CUMHO/CM> <MG C H-3 HR-1> 

0 
1 , ... 
'7 ._. 

6 
7 
8 
? 

10 
11 
12 
1 '7 -w 

·14 
15 

22.1 
21.8 
2i.s 
21.1 
20.9 
20.9 
20.1 
20.0 
20.0 
20.0 
20.7 
20.4 
20.5 
20.7 
20.1 
20.0 

35 
36 
36 
42 
43 
43 
40 
45 
45 
43 
45 
51 
52 
62 
74 
74 
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LAGO YURE 
29-NOV-79 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. /. SURFACE LIGHT 

( M) <MG/L) <CELSIUS> <UMHO/CM) <MG c M-3 HR-1) 
----- ------ ----------- ------------ ---------------- ---------------

0 8.5 23.3 45 
1 6.6 22.0 44 ... 
2 7.4 21.0 44 
3 3.4 20.5 43 
4 3.1 20.2 44 
5 2.6 20.0 44 
6 2.6 20.0 45 
? 2.6 19.9 46 
2 2.5 19.8 47 
9 2.6 19.7 47 

:!.'.) 2.6 19.7 48 
11 2.4 19.8 49 
12 2.6 19.7 50 
1 -z 2.8 19.7 50 --· 
14 2.8 19.6 51 
:!.5 2.8 19.5 51 
16 3.0 19.5 52 
17 2.8 19.5 53 
:!.8 2.4 19.3 55 
1 Q .. ' 2.6 19.3 56 
20 2.1 19.3 64 
21 0.1 19.3 83 

13-DEC-79 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. /. SURFACE LIGHT 

( M ) <HG/L) <CELSIUS) <UMHO/CM> <Mu c M-3 HR-1) 
----- ------ ----------- ------------ --------------- ---------------

0 s.o 22.5 45 
1 7.9 21.2 45 
2 7.6 20.5 45 
3 7.9 20.2 39 
4 6.6 20.0 39 
C" 4.8 19.8 41 .J 

6 4.3 19.7 42 
7 3.6 19.7 43 
8 4.0 19.6 43 
9 3.4 19.5 44 

:!.0 3.1 19.4 46 
11 3.2 19.4 46 
12 2.7 19.3 46 
1 -z ... -..~ 2.9 19.3 46 
14 3.1 19.3 46 
15 3.1 19.2 47 
16 3.1 19.2 48 
17 2.8 19.1 49 

18 2.3 19.0 51 
19 2,1 19.0 52 
,.,,.., 2.2 19.0 52 
21 2.1 19.0 54 
22 2.0 19.0 55 
23 1 t 7 19.0 56 
24 0.2 19.0 59 
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LAGO YURE 
11-J.AN-80 
DEPTH OXYGEN TEMPERATURE CONDUCTitJITY PRIMARY PROD. ;~SURFACE LIGHT 

( M) <MG/L) (CELSIUS) <UMHO/CM) <MG c M-3 HR-1) 
----- ------ ----------- ------------ ---------------

0 8.1 22.0 42 
1 8.0 21.6 42 
•"") 8.1 20.2 43 ..:.. 

3 7·. 9 20.0 - 39 
4 6.5 19.1 40 
5 5.4 19.0 41 
·5 5.1 18.9 46 
7 5.0 18.8 46 
8 5.0 18.7 49 
9 4.8 18.6 48 

10 4.9 18.5 45 
11 4.9 18.5 48 
:!.2 4t9 18.5 48 
i '7 - ._, 4.3 18.5 52 
14 3.8 19.5 56 
~ r:.-
l ._1 3.3 18.5 57 
:!. -~ 3~0 18.5 57 
1 ..., 2.9 19.5 57 - ... 

:!.8 2.7 18.5 57 

30-JAN-80 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. i: SURFACE LIGHT 

( M) <MG/L) <CELSIUS) <UMHO/CM> <MG c M-3 HR-1) ..... ____ ------ -~--------- ------------ ---------------
0 8.0 23.8 43 
., 8.7 23.0 43 -
~ •:J ,., 22.0 43 ..:.. '-' + ... 
~ 8.7 20.8 43 -· 
4 6.6 19.8 - 44 
c:; 4.2 19.1 44 
:S 3.3 18.8 44 
7 3.0 18.7 44. 
0 2.8 18.5 45 -· 
9 2.-6 18.4 45 

10 ,., c; 
~. -· 18.2 47 

11 2.9 18.2 47 
!2 2.8 18.2 47 
1 -: 2.8 18.1 47 - -~ 
1 /1 2.8 18.2 47 - -r 

15 2.7 18.2 48 
1 .~ 2.2 18.2 49 
17 2.1 18.2 49 
:!.8 2.0 18.2 49 
!9 2.0 18.2 50 
20 1. 5 18.2 53 
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LAGO YUF~E 

14-FEB-8() 
I1EPTH OXVGEN TEMPERATURE CONDUCT It; I TY F'F:IMARY PF:OD. ;~ SUF:FACE LIGHT 

( ~ ) (MG/L) <CELSIUS) <UMHO/CM) <MG c M-3 HR-1) 
----- ------ ----------- ------------ ---------------

.f) 7.9 23.3 42 
1 7~5 22.0 45 
'J 8.3 20.9 44 
•y 7.8 19.9 43 -· 
4 5.4 19 ·J 4 - 42 
c- 3.8 19.0 44 .J 

5 2.6 18.8 44 
7 2.1 18.8 44 
8 2.0 18.6 45 
9 1.9 18.6 45 

10 2.0 18.5 46 
1 1 
-..&. 2.4 18.5 46 
12 2.4 18.5 47 
!3 ,., C" 

.;,. • ._r 18.5 49 
14 2.0 18.3 49 
15 1.6 18.3 50 
1 t. 1.3 18 ·• 3 51 
17 1.2 18.3 54 
18 1.2 18.3 55 
19 0.3 18.3 56 
20 0.2 18.3 57 
21 0.1 18.3 58 

28-FES-80 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. 7. SUF:FACE LIGHT 

( M) (MG/L) (CELSIUS) <UMHO/CM) <MG c M-3 HR-1) ... ____ 
------ ----------- ------------ ---------------

0 9.2 '1"'7 , .._._, + ~ 47 
1 9.2 22.7 49 
2 9.4 22.0 47 
3 8.7 21.3 48 
4 9.8 20.6 47 
5 7.7 20.0- 47 
6 3.2 19.0 47 
7 1.4 18.7 47 
8 1. 2 18.4 49 
9 0.9 18.3 49 

10 0.8 18.2 51 
1.1 o.s 18.3 49 
12 o.a 18.0 51 
13 0. ·6 18.0 53 
14 0.3 18.0 54 
15 0.3 18.2 56 
16 0.2 18.1 57 
:!.7 0.1 18.0 58 
18 0.1 18.1 57 
1 0 0. 1 18.0 59 ..&. .. 

20 0.1 18.1 60 
21 0.1 18.1 60 

Al0-524 



:!. 3 -MAF:-80 
I'EF'TH OXYGEN 

~ M ) •: MG/L) 
----- ------

0 8.9 
1 9. 1 
2 8.9 .... 10.7 ~ 

4 9.5 
5 5.6 
6 3.0 
7 1.3 
8 0.8 
? 0.3 

10 0.2 
11 () ,., 

.... t .... 

12 0.2 
., 7 
..:.. ...... 0.2 
14 0.2 
15 0.2 
1 , 
-· -=· 0.2 
17 0.2 
18 0.2 
19 0.2 
20 0.2 

~6-MAR-80 
DEPTH OXYGEN 

( M) <MG/L) 
--·--- ------

•:l 8.2 
1 8.3 
~ 8.3 
3 9.1 
4 9.9 
:: 4.6 
6 1.8 
7 0.2 
8 0.1 
9 0.1 

10 0.1 
!1 0.1 
12 0.1 
1 7 0,1 •-.J 

14 0. 1 
1 ·=-~ _, 0.1 
1 ·~ 0. 1 
17 0.1 
:!.8 0 t 1 
19 0 t 1 
20 0.1 

LAGO YURE 

TEMPEF:ATURE CONDUCTIVITY 
<CELSIUS> <UMHO/CM) 

----------- ------------
25.8 48 
25.0 49 
23.9 50 
22.6 47 
20.8 48 
20.1 47 
19.5 - 47-
19.0 47 
18.8 47 
18.6 so 
18.6 51 
18.6 52 
18.6 53 
18.5 57 
18.5 56 
18.5 57 
18.4 71 
18.4 71 
18.4 71 
18.3 76 
18.3 76 

TEMPERATURE CONDUCTIVITY 
<CELSIUS> <UMHO/CM> 

----------- ------------
25.8 49 
25.1 50 
24.9 50 
23.2 51 
21.9 48 
20.3 48 
19.8 47 
19.2 48 
18.9 50 
18.7 so 
18.6 51 
18.6 53 
18.4 54 
18.4 56 
18.4 57 
18.4 57 
18.4 58 
18.4 59 
18.4 59 
18.4 61 
18.4 61 

Al0-525 

PRIMARY PROD. 
<MG c M-3 HF:-1) 
---------------

PRIMARY PROD. 
<MG c M-3 HR-1) 

---------------

7. SURFACE LIGHT 

100.00 
30.63 
15.34 

7.55 
2\-94 
1.50 
0.66 

i. SURFACE LIGHT 

100.00 
30.23 
10.12 

4.65 
2~62 

1.34 
0.74 



LAGO YUF:E 
2 4 -AF'F:-80 
DEPTH OXYGEN TEMPEF:ATURE CONDUCTIVITY PRIMARY PROD. X SURFACE LIGHT 

( M ) <MG/L) <CELSIUS) <UMHO/CM> <MG c M-3 HR-1) 
----- ------ ----------- ------------ --------------- ---------------

0 8.2 22.3 48 100.00 
1 8.1 21.8 48 24.68 , 7.6 21.1 47 10.87 -
3 6.8 20.5 48 5.25 
4 6.3 20.2 45 2(60 
5 5.4 19.9 - 45 1.20 
1.. 3.9 19.6 45 0.49 ._. 
.., 3.7 19.4 47 0.17 ·' 

8 1.8 19.2 48 0.04 
9 0.4 18.7 51 

10 0.2 18.6 S6 
11 0.1 18.4 57 
1 ') 0.1 19.4 57 --..:... 

1-
-~ 0.1 18. 3" 58 
14 0. 1 18.3 61 
15 0.1 18.3 62 
16 0.1 18.3 63 
:!.7 0.1 18.2 63 
1 0 ... '-' o.o 18.2 66 

15-M~tY-80 

DEPTH OXYGEN TEMPEF:ATURE CONDUCTIVITY PRIMARY PROD. 7. SURFACE LIGHT 
( M) <MG/L) <CELSIUS) <UMHO/CM> CMG c M-3 HR-1> 

----- ------ ----------- ------.------ --------------- ---------------
0 9.5 26.0 49 100.00 
1 9.7 25.7 49 31.03 
2 1().8 25.1 50 14.83 
3 10.5 23.5 50 6.90 
4 10.3 21.0 51 2.53 
5 4.6 19.9- 45 1.04 
6 2.2 19.1 46 0.51 
7 0.3 18.7 46 
8 0.3 18.4 51 
9 0.2 18.0 56 

10 0.2 17.8 59 
11 0.2 17.7 60 
12 0.2 17.6 64 
•17 
->-J 0.1 17.6 65 
14 0. 1 17.6 66 
15 0.1 17.6 69 
16 0.1 17.6 71 
17 0.1 17.6 71 
18 0.1 17.5 72 

Al0-526 



LAGO YURE 
29-MAY-80 
DEPTH OXYGEN TEMPEF:ATURE CONDUCTIVITY PRIMARY PROD. 7. SURFACE LIGHT 

( M ) (MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HF:-1) 
----- ------ ----------- ------------ --------------- ---------------

0 8.3 27.0 50 17.83 100.00 
1 8.3 27.0 49 12.00 37.00 ,., 

8.2 26.8 50 ·9.68 21.30 
3 10.1 25.1 51 13.62 10.80 
4 11.2 23.6 50 6.28 4.60 
1:" 7.1 21.5 -=-- 49 11.87 1.79 ..J 

6 0.4 20.1 49 23.75 0.73 
7 0.2 19.8 50 0.40 
8 0.1 19.2 55 
9 0.1 19.0 57 

:!.0 0.1 19.0 61 
11 o.o 18.8 61 
12 o.o 18.6 63 
13 o.o 18.5 66 
14 o.o 18.3 67 
1 1:" --.1 o.o 18.1 70 
1 i. o.o 18.0 70 - -· 
17 o.o 18.0 70 
1 0 ... ._, o.o 18.0 72 

26-JUN-80 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY f'RIMARY PROD. 7. SURFACE LIGHT 

( M) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 8.1 28.8 36 38.49 100.00 
:!. 8.1 28.2 36 25.38 21.82 
') 8.4 22.0 44 20.04 8.18 
3 7.3 21.3 44 17.55 , ..,C' 

.;.. • l ;,.; 

4 7.0 20.9 41 7.20 0.98 
1:" 5.9 20. 6 . ..- 42 1. 11 1.01 ·J 

f. 5.4 20.3 45 0.57 0.41 I./ 

7 3.8 20.2 45 
8 1.5 19.9 46 
9 0.2 19.4 58 

:!.0 0.2 19.0 66 
11 0.1 18.8 68 
12 0.1 18.7 69 
13 0.1 18.7 71 
:!.4 0.1 18.5 73 
1 C' 
- .._1 0.1 18.5 74 
1 t;. 0.1 18.5 78 
1 '7 0.1 18.5 79 - .• 

18 0 t 1 18.6 79 
19 0.1 18.5 80 
~0 0. 1 18.5 80 

Al0-527 



LAGO YURE 
16-JUL-80 
DEPTH OXYGEN TEMPERATUF~ E CONDUCTIVITY PRIMARY PROD. ., SURFACE LIGHT '· < M) (MG/L) <CELSIUS) (UMHO/CM> <MG c M-3 HR-1) 

. ----- ------ ----------- ------------ --------------- ---------------
0 9.3 25.1 45 44.73 100.00 
1 9.2 25.0 44 39.28 21.14 
~ 9.2 23.8 45 23.67 8.67 
7 7.8 22.7 45 14.75 2.84 ..J 

4 7.0 22.1 44 6.81 1.35 
5 4.5 21.7 ~ 43 2.48 0.76 
.c o.e 21.0 44 0.78 0.41 . ..J 

7 0.3 20.6 57 
g 0.1 20.1 54 
? 0.1 19.7 66 

10 0.1 19.3 66 
:!.1 0.1 19.0 83 
1 '") 
.-..:.. 0.1 18.9 85 
1 7 ........ 0.1 18.8 83 
14 0 t 1 18.8 87 
15 0.1 18.7 90 
1 .:. 
-\.J 0.1 18.7 93 
17 0.1 18.7 89 
18 0.1 18.7 90 
:!.9 0.1 18.7 86 
20 0.1 f8.7 87 
21 0.1 18.6 90 
"i'1 0.1 18.6 92 _...;. 

07-AUG-80 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. 7. SURFACE LIGHT 

~ M 1 <MG/L) <CELSIUS) <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 0 7 " . ._. 23.8 39 42.90 100.00 
:!. 8.6 22.3 40 20.16 8.37 
'J 7.5 21.0 41 3.24 0.86 
3 7.3 20.6 42 0.18 o.os 
4 7.3 20.2 48 
5 8.1 20.0 52 
6 5.1 20.0 51 
..., 4.1 20. 0 _.. 46 / 

8 2.9 19.9 46 
9 0.2 19.7 57 

10 0.1 19.5 58 
11 0.1 19.0 59 
12 0.1 19.0 61 
13 0.1 18.9 66 
1-4 0.1 18.9 66 
15 o.o 18.8 69 
16 o.o 18.8 72 
17 o.o 18.5 78 
18 o.o 18.4 79 
19 o.o 18.2 82 
20 o.o 18.2 82 
21 o.o 18.2 83 
'1 "> _ .. o.o 18.1 117 
23 18.1 

Al0-528 



28-AUG-80 
DEPTH OXYGEN 

( M ) <MG/L) 
----- ------

0 8.6 
1 8.3 
2 s.o 
-z 7.2 ..J 

4 6.4 
I:" 
...J 5. ·~ 
6 7 -z 

-..J t <o..J 

7 0.6 
0 0.4 u 

9 0.4 
!.0 0.4 
:!.1 0.4 
12 0.3 
:!.3 0.3 
14 ,., ... 

'·...' t ~ 
·; c:: 0.3 ·- ·-· 
., i. 0.3 - ..... 

17 o .• 2 
18 0.2 
19 0.2 
20 0.2 
21 0.:1 

03-SEP-80 
DEPTH OXYGEN 

U1 ~ (MG/L) 
... ______ ------

0 8.9 
:!. 9.0 
"') 8.4 ..:.. - 7.6 ~ 

4 
, ..., 

0 t / 

5 4.2 
6 1 t 3 
7 0.6 
8 0.5 
9 0.4 

10 0.3 
11 ('t. 3 
1 '") 
-..:.. 0.3 
1 -r - .... 0.3 
14 0.2 
15 0.2 
! :;, 0.3 
:!.7 0.3 
:!.8 (\ "') 

~· .. ._ 

:!.9 0.2 
20 0.2 
21 0.2 
22 0.2 
'17 0.2 -..J 

24 0.2 

TEMPERATURE 
<CELSIUS) 

-----------
23.5 
23.2 
21.6 
21.1 
20.7 
20.4 _ .... 

20.1 
19.9 
19.8 
19.5 
19.4 
19.3 
19.2 
19.0 
18.9 
18.9 
18.8 
19.6 
19.8 
20.2 
20.2 
20.5 

TEMPERATURE 
<CELSIUS) 

-----------
26.5 
23.2 
22.2 
21.4 
20.9 
20.4 
20.1 
20.0 
19.9 
19.6 
19.8 
19.6 
:!.9.6 
19.3 
19.3 
19. 1 
19.8 
20.0 
20.3 
20.3 
20.6 
20.8 
20.8 
20.8 
20.8 

LAGO YURE 

CONDUCTIVITY 
<UMHO/CM> 

------------
39 
40 
43 
44 
44 
42 
39 
43 
46 
56 
57 
58 
59 
64 
69 
70 
73 
74 
54 
45 
45 
43 

CONDUCTIVITY 
<UMHO/CM> 

------------
-r~ 
tJ ... 

36 
37 
44 
44 
40 
44 
45 
51 
54 
57 
66 
60 
61 
61 
65 
64 
54 
48 
47 
47 
53 
54 
55 
55 

Al0-529 

PRIMARY PROD. 
<MG c M-3 HR-1) 
---------------

PRIMARY PROD. 
<MG c M-3 HR-1) 
---------------

:~ SURFACE LIGHT 

1.90 
0.55 
0.09 

/. SURFACE LIGHT 



LAGO YUF:E 
1. 8 -SEF'-80 
~EPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. % SURFACE LIGHT 
~M) <MG/L) <CELSIUS> CUMHO/CM> <MG C M-3 HR-1) 

f) 

1 
2 
! 
4 
5 

s 
·:J 

!0 
1 -i - .... 

1.:: 

1 .., - .. 

07'-0CT-80 

8-.3 
7.3 ., , 
l • ..:... 

5.7 
4.5 
1.6 
i) t 4 
0.4 
0.3 
0 .• 3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

D E !=' T H 0 X Y G EN 
<:~) <MG/L) 

2 

s 
6 
7 

12 

1 ., - .. 

20 
21 
22 

6.8 
4.9 
4.6 
4.8 
4.6 
4.3 
4.5 
5tl 
4.1 

1 t 4 
1. ~ 
1.0 
0.9 
0.9 
0.8 
0.7 
0. ·=· 
0.6 
0.5 
().5 
0.4 

23.6 
22.4 
21.2 
20.8 
20.6 
20.4 
20.3 
20.3 
20;,1 
20.1 
20.1 
20.1 
20.0 
20.0 
20.0 
19.9 
19.8 
19.8 
19.9 
20.0 
20.0 

38 
3t. 
42 
43 
39 
37 
38 
38 
43 
47 
55 
53 
53 
55 
58 
60 
62 
56 
58 
55 

TEMPERATURE CONDUCTIVITY 
<CELSIUS> <UMHO/CM> 

46.53 
33.15 

2.26 
0.60 

PRIMARY PROit. 
<MG C M-3 HR-1> 

5.87 
1~42 
0.31 
0.11 

7. SURFACE LIGHT 

21.3 91 27.25 100.00 
21.0 94 4.41 5.77 
20.7 91 0.21 0.98 
20.5 90 0.07 0.09 
20.4 90 
20.3 96 
20.2 
20.2 
20.1 
20.1 
20.2 
20.3 
20.3 
20.1 
20.0 
19.9 
20.0 
20.0 
20.1 
20.2 
20.3 
20.4 
20.5 

92 
95 
98 
95 
95 
99 
99 

101 
101 
101 
101 
101 

99 
95 
89 
99 
89 

Al0-530 



LAGO YUF!E 
15-0CT-80 
!r:: F' T H OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. % SURFACE LIGHT 

( M ~ (MG/L) <CELSIUS) <UMHO/CM> <MG C M-3 HR-1) 
------ ------ ----------- ------------

t:• 7 .7 23.0 42 
..., 

) 4 21.9 43 - I 
'1 ~.2 20.8 44 
3 6.8 20.3 46 
,1 6.0 20.2 46 
5 4.6 20.2 45 
L. 4.4 20.1 45 
7 7 0 

-· + , 20.0 44 
e 3.4 20.0 44 
0 3)6 20.0 45 

:o 4.4 20.0 45 
1 .. 3 • ·4 20.0 45 -.:. 
1 '1 '1 , .._ . .._ 20.0 46 
"l 7 1 c: 19.9 48 -.... t ~ 

1 ·4 0.4 19.9 52 
"!.5 0.4 19.9 51 
., L. ,.... -z 20.0 56 - ·- '-' . ._. 

17 0.2 20.1 57 
:!.8 0.2 20.2 57 
19 0.2 20.2 58 
20 0.2 20.3 59 

:28-0CT-80 
D!::F'TH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. i. SURFACE LIGHT 

< M ) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ ---------------

t) 8.4 24.8 44 
: 8.7 '17 , 45 ........ 
2 8.2 21.4 46 
-: 7.4 20.9 45 ..J 

~ :. 0 -· .. •' 20.7 45 
5 6.9 20.5 45 
i. 6.0 20.4 45 u .., .4·. 7 20.2 45 
0 4.0 20.0 45 u 

9 -z , 20.0 45 ~·.-

10 2.7 20.0 45 
.11 , .., 

~ . ./ 19.9 46 
1 , , , 19.8 47 _._ ..:..>0 

1 -z - .... 2.4 19.8 47 
14 2.4 19.8 47 
15 1. 8 19.7 so 
1 L. 1 .., 19.7 51 -.._. • t I 

17 1. 4 19.7 53 
1 Co 0.3 19.8 59 - ·-· 
1 <p 0.2 19.9 63 
20 r. , .... . .._ 20.0 ·~4 
21 0 '":• . ~ 20.0 65 

Al0-531 



30-0CT-80 
.':! E!='TH OXYGEN TEMF'EF!ATUF!E 

( M) <MG/L) ·:CELSIUS) 
-·---- ------ -----------

0 8,9 24.1 
1 8.9 23.0 ,., 

8.3 21.6 ..:.. ... 7 t .5 21.1 ..; 

4 7.3 20.9 
C" 
...J 7.2 20.7 
6 6. 1 20.5 ., 5.2 20.3 I 

8 4.0 20.2 
0 2;9 20.1 

:!.0 2.5 20·.1 
:!.:!. 2.4 20.1 
1:2 ..., ,., 

~ ..... 20.0 
1 -: 2.2 20.0 • '-j 

14 2.2 20.0 
1 1:" 2.2 20.0 
16 1 • 6 20.0 
1 .., 
-" 2.0 20.1 
1 0 _,_. 0.7 20.1 
19 0.2 20.1 
::!0 0.2 20.1 ,.,1 0.1 20.2 
22 0.1 20.3 
23 0.1 20.3 

13-NO'J-80 
D!::PTH OXYGEN TEMPERATURE 

( M) <MG/L) <CELSIUS> 
----- ------ -----------

0 9.1 21.5 
1 7.5 20.3 
2 7·3 19.9 
3 6.8 19.9 
4 6.7 19.8 
5 5.4 19.7 
6 C" 7 

.} . .._. 19.7 
7 5.4 19.6 
8 5.4 19.5 
9 5.5 19.5 

10 5.4 19.4 
11 5.2 19.4 
12 4.9 19.4 
1 -: -._. 4.9 19.3 
:!.4 4.8 19.3 
15 4.7 19.3 
!C. 4.9 19.3 
1 "7 -,. 4.0 19.3 
:!.8 -z 0 

w+~ 19.3 
1 0 3.5 19.3 - .I 

20 3.5 19.2 
21 3.7 19.3 ., ,., 3.6 19.3 .. ..:-
23 2.0 19,3 

LAGO YURE 

CONDUCTIVITY 
<UMHO/CM) 

------------
40 
40 
43 
44 
43 
42 
43 
45 
46 
46 
47 
48 
52 
53 
53 
53 
54 
54 
55 
57 
59 
63 
67 
82 

CONDUCTIVITY 
<UMHO/CM> 

------------
39 
41 
43 
43 
45 
43 
41 
41 
42 
42 
43 
43 
46 
46 
46 
46 
46 
48 
48 
50 
71 
71 
80 

AIB2s32 

PRIMARY PROD. 
(MG c M-3 HR-1) 
---------------

47.94 
38.62 

6.86 
o.ao 

PRIMARY PROD. 
<MG c M-3 HF!-1) 

---------------

i~ SURFACE LIGHT 

100.00 
11.47 

2.02 
0.17 

7. SUF!FACE LIGHT 



LAGO YUF!E 
20-N0\1-80 
DEPTH OXYGEN TEMF'EF~ATURE CONDUCTIVITY PRIMARY F'ROIJ. i. SURFACE LIGHT 

( M ) <MG/L) <CELSIUS) <UMHO/CM) <MG c M-3 HR-1) 
----- ------ ----------- ------------ --------------- ---------------

0 9.4 22.5 43 52.71 100.00 
1 8.1 21.0 44 32.64 11.40 
...., 7.3 20.2 44 5.01 2 ~ 15 -
3 7.5 19. 9 · 45 1.08 0.51 
4 7.2 19.9 45 0. 15 
5 6.3 19.7 44. 0.04 
6 5.6 19.6 44 0.01 
7 5.6 19.5 44 
0 5.7 19.5 44 ~· 

9 5.5 19.4 46 
10 5.5 19.3 46 
11 5.4 19.3 46 
12 5.1 19.3 46 
13 5.0 19.3 47 
14 4.8 19.3 47 
1 c:: 4.6 19.3 47 
:!.6 4.4 19.2 48 
17 3.8 19.2 49 
1 0 
- u 3.6 19.3 50 
19 3.2 19.3 51 

:!.0-DES-80 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. i. SURFACE LIGHT 

< M ) <MG/L) <CELSIUS> <UMHO/CM) <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

f) 8.5 21.9 44 43.30 100.00 
1 8.0 20.4 46 30.00 16.32 , 8.0 20.3 42 13.98 5.37 
"Z 7.6 19.9 45 5.02 2.62 -..1 

'l 4.4 19.7 42 1.22 0.73 
5 4.0 19.6 42 0.24 0.21 
6 4. lJ 19.5 43 -0.19 0.04 
7 4 + 1 19.4 43 
0 4.3 19.4 44 '..1 

9 4.6 19.3 46 
10 4.8 19.2 46 
11 5.1 19.2 46 
12 5.2 19.2 47 
~ 7 5 t t. 19.1 47 
14 5.5 19.1 47 
15 C" J. 

..J.u 19.1 48 
16 C" '"' ;.;,..;;. 19.0 49 
:!.7 C" J. _,. \...' 19.0 49 
18 5.2 19.0 51 
,. D 
J. / 

C" .., 
,_; t I 19.0 51 

2(1 5.4 19.0 

Al0-533 



LAGO YUF:E 
08-.JAN-81 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. % SURFACE LIGHT 
~~) <MG/L) <CELSIUS> CUHHO/CM> !MG C M-3 HR-1> 

0 9.1 20.3 79 
1 9.2 19.6 75 
~ 9.8 18.8 71 
3 e.s 1s.2 68 
4 8.2 18.0 65 
5 7.8 17.8 60 
6 7.3 17.8 56 
7 7.1 17.6 53 
0 

9 
10 
11 
1 ,, 
-..:.. 
~ 7 --· 
:!.4 
:!.5 
16 
17 
1.8 
19 

21 

7.0 
i. ·::> u t ,; 

6.9 
5.9 
7.0 
7.2 
7.2 
7.0 
t .. 6 
6.6 
6.5 
6.5 

17.5 
17.5 
17.3 
17.2 
17.2 
17.2 
17.2 
17.2 
17.1 
17.1 
17.1 
17.1 
17.0 
17.0 

52 
50 
50 
51 
53 
53 
55 
55 
55 
55 
56 
56 
58 

22-.JAN-81 
!)EF'TH OXYGEN TEMPERATURE 

<CELSIUS) 
CONDUCTIVITY 

<UMHO/CM> (M) (MG/L) 

0 
1 
... , 
..:.. 

4 
5 

7 
8 
9 

10 
:!.1 
12 
:!.3 
14 
:!.5 
16 

9.5 19.7 40 
9.5 19.3 41 
9.1 18.8 44 
8.5 18.4 43 
8.4 17.8 40 
7.6 17.5 40 
6.8 17.3 42 
6.0 17.1 40 
5.5 17.0 43 
5.2 17.0 46 
5.2 17.0 46 
5.1 16.9 47 
5.0 16.8 47 
4.6 16.8 61 
4.6 16.8 59 
4.5 16.8 89 
4.5 
4 t 4 

1.:, t 7 
16.6 

Al0-534 

45.08 100.00 
46.33 33.99 
44.41 15.79 
34.84 7~37 

35.14 3.03 
16.84 1.93 

9.63 1.10 

PRIMARY PROD. 
CMG C M-3 HR-1> 

29.94 
38.66 
28.80 
18.34 
9.76 
6.01 
3.50 
1.79 
1.83 
0.45 
0.18 

0.65 
0.38 
0.20 
0.12 
0.08 
0.04 

% SURFACE LIGHT 

100.00 
24.32 
17.63 
9.89 
5.20 
3.06 
1.95 
1.06 
0.67 
0.40 
0.25 
0.15 



LAGO YUF:E 
0.~-:::-EP.-81 

DSPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. % SURFACE LIGHT 
(M) (MG/L) <CELSIUS> CUMHO/CM> <MG C M-3 HR-1) 

5 

0 ·-
:!.0 
:!.1 

1 7 - -· 
:!.4 
15 
·j 1. - ~· 
1 ..., 
... I 
., 0 - ...... 
i (;) 
..:. ·" 

11.0 
1•). 8 
10.4 
9.9 
9.3 
8.4 

A.4 
3.6 
'7 J.. 
·,J • '-1 

- c:' ~ . ...: 
7 ..., _. ... 
, , ..... -: 

1.9 
1.9 
1..9 
2.0 
(\ 0 
..: .. u 

20.0 41 
19.8 43 
19.5 39 
19.1 44 
18:7 44 
18.4 44 
18.0 45 
17.8 45 
17.5 45 
17.4 46 
17.3 48 
17.3 48 
17.2 49 
17.2 
17.2 
17.1 
17.1 
17.1 
17.1 
17.1 
17.1 

62 
61 
62 

38 

44.33 
43.67 
22.31 

8.76 
4.54 
1.58 
0.47 

23-FEE:-81 
DE!='TH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. 

(M) CMG/L) <CELSIUS) <UMHO/CM) CMG C M-3 HR-1> 

5 
6 
7 
g 
9 

10 
11 
12 
13 
:!.4 

1 •:> 
- \oJ 

19 
20 
21 

9.9 21.1 
g.9 20.9 
8.6 19 .. 7 
8.3 19.1 
8.2 18.9 
7.5 18.8 
7.4 18.6 
6.8 18.4 
6.0 18.2 
4.4 18.1 
2.5 17.8 
2.1 17.7 
2.0 17.7 
1.8 17.5 
1.5 
1.5 
1 f 1 
o.a 
o.s 
0.8 
0.8 
o.s 
0.8 

17.5 
17.4 
17.4 
17.4 
17.3 
17.3 
17.3 
17.3 
17.2 

44 43.97 
44 31.38 
43 12.79 
45 10.92 
39 5.62 
40 2.38 
41 0.84 
42 
43 
46 
46 
47 
47 
48 
49 
49 
49 
50 
50 
50 
50 
50 
50 

Al0-535 

100.00 
26.79 

2.38 
1.29 
0.81 
0~43 

i. SURFACE LIGHT 

100.00 
9.71 
9~17 
6 t 15 
3.30 
2.03 
0.99 
0.50 



LAGO YURE 
05-MAF~-81 
DEPTH OXYGEN TEMF'EF~ATURE CONDUCTIVITY PRIMARY PRO It. 7. SURFACE LIGHT 

~ !-0 (MG/L) (CELSIUS) <UMHO/CM> <MG c M-3 HF!-1) 
----- ------ ----------- ------------ --------------- ---------------

f) 9.0 23.4 44 24.97 100.00 
~ 9.1 22.7 44 31.84 38.46 
.-, 9.4 20.7 45 26.75 17.65 -
3 9.6 19.8 43 20.56 9.71 
,1 8.9 19.0 44 14.94 5.29 
5 7.4 18.4 43 11.62 3.18 
6 6.4 18.2 43 5.35 1.65 
7 5.3 18.1 46 1. 16 
~ ...I 4.0 18.0 45 0.65 
9 1.9 17.8 47 0.40 

:!.0 1. 3 17.6 47 0.19 
:!.1 1.0 17.5 48 0.10 
12 0.6 17.5 49 
1 -z -..... 0.5 17. 4" 49 
14 0.5 17.3 50 
:'..5 o.s 17.4 50 
:!.6 0.5 17.3 51 
17 0.4 17.3 51 
18 0.4 17.3 51 
19 0.4 17.3 51 
20 0.4 17.3 52 

19-MAF!-81 
t!EF'TH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY F'ROD. ., SUF:FACE LIGHT '· 

(M) CHG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 9.4 25.7 47 30.39 100.00 
1 9.8 24.1 47 25.43 30.00 .., 10.4 22.1 45 23.61 13.24 ... 
3 9.9 21.7 44 12.58 6.00 
4 9.8 20.5 43 5.99 2.92 
5 8.6 19.0 44 5.57 1 C· 40 
i. ..... 5.2 18.2 44 2.89 0.76 
.., "7 i. 18.1 45 0.49 I \J • ._. 

8 2.4 17.8 45 0.29 
9 0.9 17.4 48 0.05 

10 0.6 17.2 49 
11 f). 5 17.2 49 
12 0.4 17.1 49 ..... 0.4 16.9 51 . .. -~ 
14 0.2 16.9 51 
1 c:-· ... ..; 

r. .., 
~· .... 16.9 51 

1·~· 0,2 16.9 52 
!7 0.2 16.9 53 

Al0-536 



20-MAF:-81 
DEPTH OXYGEN 

~ M ) (MG/L) 
----- ------

0 11.6 
1 11.6 
2 10.9 
'"I 10.1 ·.,j 

4 10.0 
5 9.5 
6 7.0 
7 4.0 
8 1 t 8 
~ 0.6 

:!.0 0.4 
11 0.2 
12 0.2 
i 7: 
-t.J 0.2 
14 0.2 
•! ~ 
- ._1 0.2 
1 ~. 0.1 
17 0.1 
18 0.1 
19 0.1 
20 0.1 
21 0.1 
22 0.1 

21-MAF:-81 
DEPTH OXYGEN 

<M) <MG/L) 

0 
1 
2 
3 
4 
5 
6 
7 
0 
'.J 

:!.0 
11 

1 7: - .... 
14 
15 
16 
!7 
:!.8 
1 <;• 

20 

LAGO YURE 

TEMPEF!ATUF:E CONDUCTIVITY 
<CELSIUS) <UMHO/CM> 

----------- ------------
22.6 53 
22.4 53 
21.4 53 
20.8 55 
20.2 56 
19.3 49 
19.6 46 
18.1 47 
17.8 48 
17.5 49 
17.3 60 
17.2 54 
17.1 54 
17.1 54 
17.1 54 
17.1 54 
17.0 54 
17.0 54 
17.0 54 
17.0 59 
17.0 60 
17.0 60 
17.0 60 

TEMPERATURE CONDUCTIVITY 
<CELSIUS) <UMHO/CM) 

24.0 
23.8 
23.3 
21.5 
20.5 
19.3 
18.6 
18.1 
17.8 
17.5 
17.3 
17.2 
17.1 
17.1 
17.1 
17.0 
17.0 
17.0 
17.0 
17.0 
17.0 

Al0-537 

F'R I MARY PROD. 
<MG c M-3 HR-1> 
---------------

41.68 
30.12 
16.06 
5.87 
3.10 
2.26 
0.84 

PRIMARY PROD. 
<MG C M-3 HR-1) 

19.54 
67.08 
56.96 
38.84 
22.27 
22.64 
12.77 

;~ SURFACE LIGHT 

100.00 
19.33 
s.aa 
3.50 
1.7:1. 
0.73 
0.42 
0.26 

/.·suRFACE LIGHT 

100.00 
17t20 
7.32 
3.54 
1.74 
0.92 
0.53 



LAGO YUF~E 

10-,~Pf':-81 

DEPTH OXYGEN T£MPERATUF~E CONDUCTIVITY PRIMARY PROD. /. SUF~FACE LIGHT 
( M ) <MG/L) <CELSIUS) <UMHO/CM> <MG c M-3 HF~-1) 

----- ------ ----------- ------------ --------------- ---------------
0 9.4 23.5 53 26.86 100.00 
1 9.7 22.8 54 71.12 30;,86 
'") 9 ) .:. 22.3 52 56.71 11.85 ..:.. 
.. 9.0 22+0 54 30.28 3,95 
4 8.8 21.2 50 16.62 1.91 
5 9.6 20.0 46 6.95 0.79 
L 
"..J 

C" 0 
...!tt,;,~ 18.9 47 0.54 

-, 1.8 18.1 48 0.31 
p 0.8 18.0 48 0.21 
C? 0.2 17.5 53 0.11 

:!.·) 0,2 17.2 54 0.04 
!! ,.., '") 

~· . ~ 17.2 57 0.02 
1 .-) 0.2 17.1 57 ~..;... 

1 -z 0.2 17.1 57 -..., 
:!.4 0.2 17.1 60 
15 ,.., '") 

~· t .... 17.1 57 
1 c:. 0.1 17.1 59 
1 ... 
-1 0.1 17.1 60 
18 0.2 17.1 60 
19 0.2 17.1 60 
20 0.2 17.1 60 
'1i .... - 0.1 17. 1 87 

30-APF:-e~1 
DEf'TH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD •. ., 

SUF~FACE LIGHT J• 

0: M) <MG/L) <CELSIUS) <UMHO/CM> CMG c M-3 HR-1) 
--·--- ------ ----------- ------------ --------------- ---------------

0 9.4 24.2 49 70.74 100.00 
1 9.3 23.8 49 74.11 19.29 .., 9.3 22.4 47 46.62 9.00 -
3 9.8 21.1 45 29.82 3.3! 
4 8.7 20.0 44 12.67 1.56 
5 6.1 19.0 45 6.72 0.87 
L 4.6 18.7 45 2.03 0.50 '..J 

7 2.8 18.3 48 
8 0.7 17.8 51 
9 0.5 17.3 56 

10 0.5 17.1 57 
11 0.5 17.0 58 
12 0.4 17.0 58 
1 -z 
- ...J 0.4 17.0 60 
14 ,.., -z 

.... + w 17.0 60 
15 0.2 16.7 63 
1 t. 0.2 16.7 64 
·f 7 0.2 16.7 64 .;, , 
18 0.2 16.7 64 
19 0.2 16.7 64 

Al0-538 



2:!.-MAY-81 
DEPTH OXYGEN 

( M! <MG./L) 
----- ------

0 10.1 
1 9.8 .., 8.9 .... 
3 :!.0.6 
4 10.2 
5 6.6 
i. 1.4 -1 

7 Oy9 
g 0.7 
? 0.6 

10 () L 
.... \..1 

1 1 r. C" ...... ._} 

:!.2 0.5 
1 "'! 0.4 
14 0.4 
::.5 0.4 
·I.!. ..- .,_, 0.4 
17 0.4 
18 0.4 
19 0.3 
20 0.3 

LAGO YURE 

TEMPERATURE COUDUCTIVITY 
<CELSIUS) <!JMHO/CM) 

----------- ------------
26.3 51 
26*3 51 
26.1 52 
24.3 50 
22.0 47 
20.2 46 
19.2 47 
18.9 48 
18.3 55 
18.0 58 
17.8 58 
17.7 60 
17.4 61 
17.3 61 
17.3 62 
17.3 63 
17.3 64 
17.2 65 
17.2 66 
17.2 66 
17.2 82 

F'~~IMAF~Y PROit. 
<MG c M-3 HR-1) 
---------------

59.03 
43.64 
4 7. 3'4 
21.73 
9.27 
3.32 
7.12 

;~ SURFACE LIGHT 

100.00 
21 .. 70 
10.22 

4.64 
2. 0·6 
0.98 
o.so 

11-JUN-81 7.: 
DEPTH OXYGEN~TEMPERATURE CONDUCTIVITY PRIMARY PROD. % SURFACE LIGHT 

<M> <MG/L) . <CELSIUS> <UMHO/CM) <MG C M-3 HR-1> 

0 
1 
2 
3 
4 
5 
6 
7 

e 
9 

10 
11 
12 
13 
14 
15 
1 i. - ..... 
1 .., - ·' ., 0 
-~-· 

1? 

9.3 
10.0 

7.8 
7.3 
5.8 
2 • ·4 
0.7 
0.6 
0.5 
0.4 

\l':S·& 

110·D 
96llf 
~I·\ 

~ 4- ·<6' 
tt.1 
ft·l 
l·'t 
/.S 

24.5 
23.5 
22.6 
22.0 
21.7 
21.1 
20.2 
19.2 
18.3 

). 4- 17 t 9 
- -L 17 t 5 

0;, 4 ''- 0 17 t 3 
0.4 17.3 
0.4 17.2 
0.4 17.2 
0.4 17.2 
0.4 17.2 
0.4 
0.4 
0.4 

17.2 
17.1 
17 t 1 

44 
44 
45 
43 
43 
44 
50 
52 
56 
58 
58 
61 
61 
62 
63 
63 
65 
66 
66 
67 

Al0-539 

40.57 
96.45 
24.39 
5.12 
2.42 
2.42 
1.28 

100.00 
12.66 
2.00 
0.21 
0.03 



LAGO YURE 
25-JUN-81 
DEPTH OXYGEN TEMPERATUF:E CONDUCTIVITY PRIMARY PROD. 7. SURFACE LIGHT 

( M) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HF:-1) 
----- ------ ----------- ------------ --------------- ---------------

0 8.4 24.0 43 32.89 100.00 
1 8.4 23.0 42 23.48 9.60 
2 7.4 21.5 44 11.44 9.35 
3 6.9 21.0 44 3.06 1.23 
4 6.4 20.8 42 0.39 
C" 6.6 20.5 42 ~ 

6 4.2 20.0 45 
7 4 t 1 19.8 45 
8 1.0 19.0 55 
9 0.6 18.2 59 

10 0.5 17.8 59 
11 0.4 17.5 65 
12 0.4 17.0 66 
1 --~ 0.4 17.0 70 
14 0.4 17.0 70 
15 " 7 .......... 17.0 70 
:!.6 0.3 17.0 72 
1 .., 0.3 17.0 72 ... i 

18 0.3 17.0 72 
19 0.3 17.0 72 
20 0.2 17.0 72 

09-JUL-81 
DEPTH OXYGEN TEMPEF:ATURE" CONirUCT IV I TY PRIMARY PROD. /. SURFACE LIGHT 

~ M) <MG/L) <CELSIUS) <UMHO/CM> <MG c M-3 HR-1) 
----- ------ ----------- ------------ ---------------- ---------------

0 9.5 23.0 46 10.21 100.00 
1 9.2 22.5 45 13.59 42.11 
:! 8.6 21.7 46 20.58 5.13 
3 7.8 20.9 46 7.29 2.36 
4 7.1 20.3 44 3.25 1 ,.18 
5 6.5 20.0 43 1.01 0.50 
5 5.4 19.2 43 0.70 0.14 
7 3.4 19.3 45 0.03 
8 0.8 19.0 50 
9 0.6 18.2 60 

10 0.6 17.9 63 
11 0.5 17.5 67 
12 0.4 17.2 68 
13 0.4 17.2 71 
14 0.4 17.2 71 
15 0.4 17.2 71 
1.::. 0.4 17.2 73 
17 0.4 17.1 74 
.. ,.... 0.4 17. 1 74 _. C• 

Al0-540 



LAGO YURE 
28-JUL-81 
DEPTH OXYGEN TEMF'EF~ATURE CONDUCT It) ITY PRIMARY F'ROit. 7. SURFACE LIGHT 

~ M ) (MG/L) (CELSIUS> <UMHO/CM) <MG c M-3 HR-1) - .. ____ ------ ----------- ------------ --------------- ---------------
0 9.0 23.0 44 60.43 100.00 
1 9.0 22.0 44 65.81 7.50 
') 0 -r 21.0 47 16.10 2.40 ._, t '-' 

3 -, n 

.. t ' 
20.8 46 11.41 0. 8l:· 

4 7.3 20.5 45 3.31 0.26 
c: 6.9 20.1 45 0.56 0.02 
·= 6 ·t 3 20.0 45 -0.10 
7 5.1 19.8 44 
8 3.1 19.5 46 
? o.s 19.0 51 

:!.C' 0.6 18.2 61 
11 ·:·. 6 17.5 68 
12 o.s 17.2 71 
1 ..... o.s 17.1 73 - .... 
:!.4 0.5 17.0 ·74 
:!.5 I) c; ..... ""' 17.0 75 
:!.6 0.5 17.0 75 
17 0.5 17.0 77 
18 0.5 17.0 77 
:!.9 0.5 17.0 77 
20 17.0 77 

13-AUG-81 
DEPTH OXYGEN TEMPEF~ATURE CONDUCTIVITY PRIMARY PROD. 7. SURFACE LIGHT 

( M) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 8.6 22.0 42 21.56 100.00 
:!. 8.5 21.0 43 51.19 16.15 
2 8.9 20.2 44 29.73 4.21 
-r 7 • .£ 19.8 44 12.12 1.44 w 

4 7.8 19.7 46 0.25 0.32 
5 7.7 19.4 46 2.54 0.14 
i. 7.0 19.2 46 0.23 0.06 I.J 

.... 7.8 19.0 47 i 

8 7.9 19.0 47 
0 5.0 18.8 46 

10 1.0 18.5 50 
11 r. C' .... ~' 17.8 51 
12 0.4 17.3 54 
1 -r -..... 0.3 16.8 56 
14 0.3 16.6 56 
:!.5 0.2 16.5 53 
lt. 0.2 16.4 59 
17 0.2 16.6 65 
1 ... ) ... c:: 0.2 16.5 77 
19 0.2 16.4 78 
20 0.2 1 .~ t 3 70 , ' 

Al0-541 



LAGO YLIRE 
09-SEF'-81 
DEPTH OXYGEN TEMF'EF~ATUF~E CONDUCTIVITY PRIMARY PROD. :! SURFACE LIGHT 

~ M) (MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 9.1 23.2 41 34.13 100.00 
1 9.2 22.8 41 75.79 18+07 
"1 8.8 21.5 43 32.60 3i86 -... 8.2 21.0 36 1.05 0.61 
4 7.9 20.8 43 0.06 0.01 
c: 7-.6 20.5 44 0.04 •..J 

6 7.2 20.1 45 0.03 
7 t. . • 7 20.0 45 
0 6.0 20.0 45 '.J 

9 2.5 19.6 46 
:!.0 0.5 19.0 50 
11 0.5 18.2 70 
12 0.4 17.8 73 
.. .., 0.4 17.5 76 J.~ 

1 ~- 0.4 17.2 79 
15 0.3 17.1 80 
·I i. 0.3 17.1 84 ......... 

17 0.3 17.0 85 
18 0.3 17.0 85 
19 0.2 17.0 85 
20 0.2 17.0 85 
21 0.2 17.0 133 

29-SEF'-81 
DEPTH OXYGEN TEMF'EF:ATUF:E CONDUCTIVITY PF:IMARY PROD. 7. SURFACE LIGHT 

( M ~ <MG/L) <CELSIUS> CUMHO/CM> CMG c M-3 HR-1> 
--·--- ------ ----------- ------------ --------------- ---------------

0 9.3 23,1 42 100.00 
:!. 9.4 21.8 43 29.51 
2 8.6 20.9 43 9.50 
3 8.3 20.5 42 1.64 
4 7.8 20.3 40 0.47 
s 7.4 20.0 43 0.31 
t 7.1 19.9 43 
7 6.3 19.9 43 
g 5 + t. 19.6 43 
? 4.3 19.3 46 

1 c) 1 • 1 19.1 48 
11 0.6 18.5 70 
:!.2 0.5 18.2 74 
1 -z 0.5 17.? 79 
:!.4 0.4 17.4 81 
1 &::" 
-....J 0.4 17.3 95 
:!.t 0.4 17.2 96 
...... 0.4 17.2 96 I .• 

18 0.4 17 ,., 
- ~ t ~ 9-6 

·t Q 0.4 17.2 98 
20 0 + 'l 17. 1 106 

Al0-542 



LAGO YUF:E 
03-0CT-8:!. 
DEPTH OXYGEN TEMF'ERATUF:E CONDUCTIVITY F'R! MAF:Y PROD. ., SUF:FACE LIG!-!T ~-

f M \ .... ~ (MG/L) <CELSIUS) (UMHO/CM) <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- _______________ ... 

t) 9.3 .21 • 4 43 25.15 100 .. 00 
1 0 i. ._, . '-' 20.3 44 66.54 6.67 
'":• 8.4 20.0 44 8.15 1.01 
... 7.9 19.5 44 0 .. 13 
4 7.9 19.5 46 
5 7.6 19.5 44 
i. 7.1 19.2 46 ..i 

7 6.7 19.2 45 
•::> 6.4 19.2 45 '.j 

<;• c:; '") 
.., t ... 19.0 46 

10 4.7 1 <it 0 46 
:!.1 1.6 18.5 48 
1~ 0.6 18.0 59 
~ ... 0.4 18.0 71 .;_.j 

:!.4 0.4 17.5 77 
i r.:" 0 ., 4 17.2 82 _._; 

:!.6 0.4 17.0 84 
17 0.4 17.0 84 
18 0.3 17.0 84 
19 0.3 17.0 85 
20 0.3 16.8 86 
21 0.3 16.5 136 
22 0.3 16.5 

15-0CT-81 
r'E~'TH OXYGEN TEMPEF:ATUR"E CONDUCTI'JITY PRIMARY PROD. i. SUF:FACE LIGHT 

( M) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1) 
----- ------ ----------- ------------ --------------- ---------------

f) 8.9 22.0 41 28.40 100.00 
1 8¥6 20.9 42 36.02 6t92 
::! 7.8 19.8 45 3.75 2(· 39 
7 7.8 19.3 43 0.76 
4 7.7 18.9 44 0.17 
5 7.4 18.9 44 
!J 7.4 18.8 44 
7 7.0 18.7 44 
8 6.0 18.3 44 
9 4.4 18.3 47 

10 r. 0 .., . ' 18.3 47 
:!.1 0.6 18.3 68 
12 0 • . !:_. 18.3 68 
1 '7 ... ·...: 0.7 18.0 68 
14 0.5 17.8 68 
1 c; ... _, 0.5 17.7 71 
1-:. 0.5 17.5 71 
:!.7 0.5 16.8 75 
:!.8 0;4 1 c·. 9 78 
19 0.4 16.8 82 
20 0.4 16.7 84 
~! 0.4 16.7 87 

Al0-543 



03-ND'...'-81 
DEPTH. 

{ M ) 
· ..... 

"' 
1 
2 
7 

5 

e 
0 

:!.0 
11 
:!.2 
13 
:!.4 
:!.5 
:!.t. 
., -; - ·' 
18 
19 
20 

OXYGEN 
<MG/L) 

8.8 
'""' I"\ c t .., 

8.4 
7.6 
6.2 
i. .1. 
'..Jtw 

6 ;, .;S 

, -o • ..:., 
5.8 
5.8 
5.3 
5.0 
4.4 
2.0 
1.0 
0.8 
0.7 
0.6 
0.6 
0.5 

TEMPEF~ATURE 

<CELSIUS) 

20.1 
19.4 
18.1 
18.3 
18.0 
18.0 
18.0 
17.8 
17.8 
17.8 
17.6 
17.8 
17.3 
17.3 
17.3 
17.3 
17.2 
17.0 
16.9 
16.7 
16.5 

LAGO YUF:E 

CONDUCT I','! TY 
<UMHO/CH> 

44 
44 
45 
43 
43 
43 
43 
45 
45 
45 
46 
46 
47 
49 
50 
63 
68 
76 
79 
83 
85 

PRIMARY PROD. 
< MG C M-3 HF:-1) 

24.04 
41.66 
41.85 
23.10 

3.49 
0.62 
0.10 

:!. ~-NOt .. '-81 
DEF'TH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY F'ROD. 

<MG C M-3 HR-1> (M) <MG/L) <CELSIUS) <UMHO/CM> 

0 
:!. 
2 
3 
4 

7 
8 
9 

10 
11 

1 -z 
-oJ 

14 
15 
1 .1. 

1-, 
-! 

19 
20 
21 

8.2 18.7 
8.4 18.5 
7.1 17.9 
6.4 18.2 
6.8 18.0 
t .• 3 18.0 
6.2 18.0 
6.1 17.9 
6.4 17.9 
6.7 17.9 
7.1 17.8 
6.1 16.7 
4.6 17.5 
4.7 17.5 
3.1 
2 .. 1 
2 t 1 
0. t. 
0.5 
0.4 
0.4 
0.4 

17.3 
17.5 
17.3 
17.3 
17.2 
17.1 
17.0 
16.9 

49 40.65 
49 44·. 74 
51 26.04 
49 16.17 
48 5.34 
48 1.27 
48 0.43 
48 
53 
84 
85 
87 
87 
88 
89 
89 
74 
81 
85 
85 
90 
91 

Al0-544 

i. SURFACE LIGHT 

100.0() 
9.62 
3.63 
1.35 
0.57 
0.16 

i..SURFACE LIGHT 

100.00 
20.00 

7.07 
3.43 
1.48 
0.66 



LAGO YURE 
C~3-DEC-81 
I'EF'TH OXYGEN TEMPERATURE CONDUCTIVITY F'F!IMARY PROD. ., SURFACE LIGHT ,. 

( M ) (MG/L) <CELSIUS) <UMHO/CM) <MG c M-3 HR-1) 
----- ------ ----------- ------------ --------------- ---------------

'"' 10.2 20.9 50 88.53 100,00 ., 10.3 19.4 48 43.70 11.69 
'J 8.4 18,5 48 12.38 3~05 
.... 8.2 18.0 47 4.93 1 ,.16 
4 7.8 18.0 47 0.98 Oc51 
1:" 6.9 17.6 47 0.23 -· 6 .£ , 

~· t ... 17.5 48 0.10 
..., 5.5 17.0 48 I 

g 4.3 17.0 48 
9 4.3 17.0 48 

10 4.2 17.0 48 
11 4,8 17.0 50 
1 ":) 3.8 17.0 53 
1 -: 7 - 17.0 55 - ·-' -· t.:, 

1\l 7 1 17.0 60 ........ 
15 ..., 0 

... t .. 17.0 63 
., :... 2.5 16.5 71 - ._. 

17 1 t 9 16.0 83 
18 0.5 16.0 86 
1.9 0.4 15.8 101 
20 0.3 15.6 103 
:21 0.3 15.5 103 
22 0.3 15.5 103 

15-DEC-81 
DEPTH OXYGEN TEMF'EF!ATUF:E CONDUCTIVITY PRIMARY PROD. 7. SURFACE LIGHT 

( M) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1) 
----- ------ ----------- ------------ --------------- ---------------

l) 7.4 18.0 49 100.00 
1 7.4 17.5 50 20.83 
2 6.6 16.8 49 10.54 
"7 5.6 15.0 50 5.16 oJ 

4 3.9 15.2 50 2.04 
;:. 4.3 15.5 48 0.43 
L. C' , 15.0 49 i..J ..Jt.:.. 

7 C' t. 
,_I t a_. 15.0 49 

8 C' 0 
._;~,_, 15.0 49 

9 5.8 15.1 49 
:!.0 6.0 14.6 49 
11 6.2 14.3 49 
12 6.0 15.8 48 
13 ,:. t 2 15.6 48 
14 6.0 15.5 48 
1 c:· ... ...; 6.0 15.3 48 
1 t:. 6.2 15.3 48 
1 -., 
-I ,: .• 0 15.3 48 
18 6.0 15.0 50 
!9 C" n 

-· t 0 
15.0 49 

20 0.8 15.0 49 
':)1 
..;....., o.s 15.0 

Al0-545 



LAGO YURE 
12-JAN-82 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. 

<MG C M-3 HR-1) (M) <MG/L) (CELSIUS> <UMHO/CM) 

0 
1 

3 
4 
C" 
.,.J 

6 
7 
8 
~ 

10 
11 
:!.~ .. ...., 
..:..~ 

:!.4 
., c: - ._. 

16 
17 
18 
19 
20 

9.3 20.5 
9.4 18.8 

10.1 18.2 
8.5 17.9 
8.8 17.3 
8.0 17.0 
5.8 16.2 
5.5 16.0 
5.3 16.0 
5.1 15.8 
4.5 15.8 
4.5 15.8 
4.8 15.8 
4.9 15.8 
4.9 
4.2 
4.2 
4.2 
3.9 
7 7 wtw 

3.0 

15.8 
15.5 
15.5 
15.5 
15.5 
15.5 
15.0 

23-FEB-82 

70 30.00 
73 71.77 
75 38.25 
75 20.30 
75 18.42 
76 27.17 
76 17.46 
75 
75 
76 
79 
82 
84 
85 
86 
88 
88 
93 
94 
97 

139 

7. SURFACE LIGHT 

lOOtOO 
27.06 
10.79 

5.06 
2.86 
1.53 
0.73 
0.40 

DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. % SURFACE LIGHT 
~M) <MG/L) <CELSIUS> <UMHO/CM> <MG C M-3 HR-1> 

0 9.4 
1 9.6 
2 9.8 
3 9.3 
4 8.2 
5 6.9 
6 6.2 
7 5.2 
8 4.0 
0 2.4 

:!.0 
11 
1 'J ..... 
1 7 ... -· 
14 
:!.5 
1 ·~ 
:!.7 
18 
:!.9 
20 

1.2 
0.9 
0.8 
0.7 
0.6 
0.6 
0.5 
0.5 
0.5 
0.5 
0.4 

20.9 
19.7 
19.3 
18.7 
18.1 
17.8 
17.5 
17.3 
17.0 
16.9 
16.7 
16.5 
1 c·. 4 
16.4 
16.4 
16.4 
16.3 
16.3 
16.3 
16.0 
15.9 

50 39.53 
50 82.11 
50 43.14 
50 22.13 
49 14.75 
50 5.13 
49 2.11 
49 
49 
49 
50 
50 
50 
50 
50 
51 
52 
52 
52 
92 
92 

Al0-546 

100.00 
16.33 

7.11 
3.06 
1.30 
Ow68 



LAGO YURE 
18-MAP-82 
TII:"!:•TU ·-· . .. OXYGEN TEMF'ERATIJF~E CONDUCTilJITY PRIMARY PROD. 7. SURFACE LIGHT 

{ '"' '• <MG/L.) <CELSIUS) <UMHO/CM> <MG c M-3 HR-1) -.. •• I 

----- ------ ----------- -------~---- --------------- ---------------
0 35.45 100.00 
1 91.01 27.59 .., 82.70 15.82 ... 
~ 40.41 7.58 
J1 19.59 3.30 
5 19.48 1.47 
6 10.88 0.84 
7 
9 
'? 

:!.0 
11 
:!.2 
1 .... 
-~ 

14 
:!.5 
1 1.. _._. 
1 7 ... ,' 

18 

~9 -Af' ~:- 82 
DEPTH OXYGEN TEMPE F~ AT U R E CONDUCT It) I TY PRIMARY PROD. i. SURFACE LIGHT 

( M ) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 9.5 20.2 49 101.87 100.00 
1 9.7 19.5 50 138.99 16.15 
... , 9.7 19.2 50 147.40 11.90 
7 9.6 18.9 50 82.72 7.33 ..J 

4 9 ; .~ 18.0 50 117.33 4.35 
c:: 9.!;. 17.0 48 57.58 2.39 
6 9.6 15.3 45 47.29 1.23 
7 2.7 14 t 1 46 0.47 
8 0.8 13.0 47 
Q 0.6 12.8 48 

:!.0 o.s 12~4 49 
1:!. 0.5 12.3 50 
12 () c; ,. .... 12.3 53 
1 -: 
_;,-_J 0.4 12.3 54 
:!.4 0.4 12.2 55 
15 0.4 12.2 55 
:!. ·~ 0.4 12.2 56 
.. 7 .... 0.4 12.2 58 
1 0 
---J 0.4 12.2 68 
:!.9 0.3 12.1 .tQ ...... 

Al0-547 



:27-MA'f-92 

') 

'") 

-;. -· 

s 

:!.3 
:4 
:!.5 
-: .! - ._. 

17 
:!.8 
1 '? 

OXYGEN 
<MG/L) 

10.5 
10.0 

9.:! 
9.2 
8.5 
8*4 
8*5 
7.4 
~· + 2 
.., 1::" ..... ...; 

0.8 
0.5 
0.4 
0.2 
·:'. 2 
0.2 
0.2 
0.2 
0.2 
0.2 

22--JUN-82 

TEMPEF:ATURE 
<CELSIUS> 

23.9 
23.8 
..,,., .., ....... ..-
21.4 
21.3 
21.3 
21.2 
20 •. ~ 
20.5 
20.1 
18.9 
18.7 
18.4 
18.2 
18.1 
18.0 
18.0 
18.0 
18.0 
18.0 

LAGO YURE 

CONDUCTIVITY 
<UMHO/CM) 

45 
44 
51 
48 
47 
44 
44 
44 
43 
47 
52 
52 
56 
57 
57 
59 
59 
60 
60 
71 

DEPTH OXYGEN TEMPERATURE CONDUCTIVITY 
CM> <MG/L) <CELSIUS> <UMHO/CM> 

•' ·• 

s 

1 1\ 
- ·.i 

11 
12 

15 
!6 
17 
18 

8 + .~ 

8.6 
8.6 
8.4 
0 7 
·- · t -· 
! ,., 
i t .... 

.:, • c, 
1 • 8 
0.7 
0.6 
•:J t .:. 

0 t .:. 

0. t. 
0.5 
0.5 
0.4 
0. ~: 
0.3 

23.7 44 
22.7 44 
21.9 45 
21.3 47 
20.7 48 
20.4 43 
20.4 43 
20.0 44 
19.5 36 
18.9 39 
18.7 58 
17.8 61 
17.8 61 
17.8 63 
17.5 65 
17.5 69 
17.2 69 
17.2 69 
17.1 
17.2 

69 
69 
94 

Al0-548 

PRIMARY PF!OD. 
CMG C M-3 HR-1) 

71.36 
116.84 
104.94 

32.66 
15.46 

3·. 40 
0.25 

i. SURFACE LIGHT 

0.37 

PRIMARY PROD. i. SURFACE LIGHT 
<MG C M-3 HR-1) 

32.82 100.00 
58.82 22.68 
63.72 6.19 
21.74 1,96 

5.31 0.62 
0.94 0.20 
0.11 



LAGO YURE 
20-...JUL-82 
DEPTH OX~GEN TEMPERATURE CONDUCTIVITY F' F~ I M A F~ Y F' F~ 0 D • 

<MG C M-3 HR-1) 
7. SUF~FACE LIGHT 

; M ( MG/L ) 

----- ------
{) 0 II ·-· . -
1 0 ,., 
- ,_ . t ..:... 
,.. 

8 1 t 

.\ 0 • 1 -
·1 7 . 9 
5 7 • 4 

-· ~ • 9 .., c::: • 3 .· _. 

s "':" ... 
- t .,j 

0 0 . 4 
1 0 ·:! • 4 
:!. :!. 0 • 4 
i " ·:: ,. 4 
:!. 3 0 . 4 
'! !~ 0 . 4 -.. 5 0 4 • 
.!. =· 0 t 4 
1 -; 0 • 4 ·-., 8 Cr t 4 
1 9 0 . 4 

:!. '3-AUG-82 

<CELS!US) (IJMHO/CM) 

23.2 50 25.96 100.00 
23.2 50 11.76 22.83 
22.4 51 10.59 13.50 
22.3 51 4.05 8t46 
21.3 48 3.52 5.73 
20.9 47 2.60 3t60 
20.9 47 1.78 2.40 
19.9 48 1.51 
1Q 0 
• I t ._. 

!9.5 

18. t. 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 

49 
55 
60 
64 
64 
65 
67 
69 
70 
70 
70 

1.03 

DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. 7. SURFACE LIGHT 
(M) CMG/L) <CELSIUS) CUMHO/CM) CMG C M-3 HR-1) 

") 

7 

8 
9 

:!.0 

12 ..... .:. .:.: 

:5 
.. ' .!. C• 

:!.7 
18 
19 

8.3 
8.0 
.., 0 
: .Y '-' 

8.0 .., ,., 
•. + .... 

7.2 
7.7 
4.5 
2.9 
0.8 

.... -; .... ' 

0, :-' 

0.5 
0.6 

24.1 
24.0 
24.0 
23.6 
23.1 
22.7 
22.4 
22.1 
22.0 
22.0 
21.9 
21.6 

21.0 
20.8 
21.0 
20.6 
20.7 
20.4 
~0.2 

39 4.81 
38 4.33 
37 10.44 
39 6.50 
39 1.03 
41 0.26 
39 0.01 
35 
36 
38 
40 
45 
46 
52 
54 
56 
53 
60 
60 
64 

Al0-549 

100.00 
23.91 

6.77 
1.48 
0~41 

0. 17 



LAGO YURE 
0 2 - S E ~· - 8 2 
DEPTH OX'fGEt~ T EMF' EF~ATIJ F:E CONDUCTIVITY PRIMARY PROD. % SURFACE LIGHT 

·: ~!) ~~G/L) <CELSIUS) <UMHO/CM) ( MG C M-3 HF:-1) 
----- ------ ----------- ------------

0 8.3 23.2 46 
.. 8.2 ")"'%' .., 

.:.. -· t .... 46 
.-. 7 •"") .. .. 22.9 44 
-z .., .. ..,,., ,., 45 ; .!. ... .:. + .... 

4 6.8 21 .9 45 
5 ·5 t 2 21.9 44 
.. 6.2 21.5 44 ;:j .., 7 / . 21.5 45 ._. t ~~ 

0 -: 1 21.2 46 :..J ._ •• J. 

? :!. • 5 21.0 51 
:!.0 (r • .~. 21.0 53 
:!.1 0.6 20.8 56 
1 r~ 

·') t t.. 20.8 64 
1 "! - ._. 0.6 20.2 67 
:!.4 o.s 20.2 75 
15 0.5 20.1 76 
~ .!. 0.5 20.0 77 
:!.7 0.5 19.9 79 
:8 0.4 19.7 80 
.. 0 .... · 0.-4 19.7 81 
20 0.4 19.7 91 

28-SEP-82 
DEPT~ OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. ~ SURFACE LIGHT 

(M) (MG/L) <CELSIUS) <UMHO/CM) <MG C M-3 HR-1) 

') 

'1 

3 
·1 

9 

1 1 

1 ,., ... ..:.. 

1 ' .;. i::· 
1 7 

:!.8 
1 0 

20 
21 
..,.., 
..:..-

8.2 
8.4 
8.2 
8.2 
7.8 
7.0 
6.1 
5.5 
4.6 
1 ..., -. ..:.. 
1 t 1 
1. 0 
1 • I) 
0.9 
0.8 
" 0 -· • •-J 

o.s 
0.8 
0.8 

25.0 
24.8 
23.5 
22.9 
22.5 
22.0 
22.0 
21.8 
21.4 
21.2 
2:!..0 
21.0 
20.8 
20.5 
20.5 
20.5 
20.5 
20.5 
20.3 
20.2 
20.2 
20.2 
20.2 

42 
43 
45 
44 
45 
43 
43 
44 
45 
50 
54 
61 
76 
81 
98 
98 

100 
100 
101 
101 
103 
103 
104 

Al0-550 

14.40 100.00 
15.88 29.23 
8.30 49,23 
9.34 6.00 
4.61 2.88 
1.15 1.13 
0.24 0.40 

0 ~ 15 
0.04 
0.02 



1. 2-N0' .. )-82 
DEPTH OXYGEN 

~ M·) ( MG/L) 

0 

10 
:!.5 
19 0.5 

22-I!EC-82 
DEPTH OXYGEN 

( M) (MG/L) 
----- ------

" .... 7.2 
:!. 7.0 
2 7.0 - 7.0 
... 1 6.8 
5 -:r 0 ...... u 

.!. 4.2 '-t 

7 5.2 
8 5~6 
9 5.8 

10 ~.o 

11 ·b t 2 
1 '"> _ ..... 6.3 
1 -:r ... w 6.4 
14 6.8 
15 6.8 
1 .!. 7 ('\ - ,_. I • .._: 

1 ..., 7 • 0 ... / I 

18 7.0 
19 0.4 
2 i,) 
21 

LAGO YUF!E 

TEMPERATURE CONDUCTIVITY 
<CELSIUS) (LIMHO/CM) 

TEMPEF:ATUF:E CONDUCTIVITY 
<CELSIUS) <UMHO/CM> 

----------- ------------
21.0 66 
21.0 66 
20.7 66 
20.2 68 
20.0 72 
20.0 73 
19.9 71 
19.9 70 
19.9 70 
19.9 71 
19.8 70 
19.8 70 
19.8 73 
19.8 78 
19.8 78 
19.8 79 
19.8 79 
19.8 79 
19.8 79 
19.8 79 
19.8 81 
19.8 81 

Al0-551 

PRIMARY PROD. 
< MG C M-3 H~:-1) 

PRIMARY PROD. 
<MG c M-3 HR-1) 

---------------

/. SURFACE LIGHT 

/. SURFACE LIGHT 

100.00 
20.00 
11.25 

2.94 
0.68 
0.21 
0.09 



28-SEF'-79 
DEPTH OXYGEN 

(M) <MG/L) 

0 
1 

4 
5 
6 
7 
8 
? 

10 
11 
12 
1 7 
.I. ..... 

14 
15 
16 
1 -, - / 

18 
19 
20 

08-0CT-79 
DEPTH OXYGEN 

<M) <MG/L) 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
:!.6 
17 
18 
29 
20 
21 

LAGO DE YOJOA 

TEMPERATURE CONDUCTIVITY 
<CELSIUS) <UMHO/CM) 

26.5 
27.0 
26.5 
26.7 
26.7 
26.5 

26.5 

26.5 

27.5 

156 
158 
160 
161 
163 
166 

167 

171 

197 

TEMPERATURE CONDUCTIVITY 
<CELSIUS) <UMHO/CM) 

26.7 
26.7 
26.3 
26.5 
26.2 
26.3 

26.2 

26.2 

26.2 

25.5 

25.5 

161 
161 
161 
157 
159 
160 

163 

164 

167 

212 

188 

Al0-552 

PRIMARY PROD. 
<MG C M-3 HR-1> 

PRIMAF:Y PROD. 
<HG C M-3 HR-1) 

;~SURFACE LIGHT 

/. SURFACE LIGHT 



31-0CT-79 
DEPTH OXYGEN 
(~) <MG/L) 

0 
1 
2 

4 
5 
6 
7 
s 
'? 

10 
1:!. 
12 
13 
14 
15 
16 
17 
:!.8 
:!.? 
20 

2 2-N 0 I,.J- 7 9 
DEPTH OXYGEN 

( M) <MG/L) 
----- ------

0 t. t 3 
:!. 6.0 
~ 5.9 
~ 5.9 
4 5.9 
5 6.0 
,5 6.1 
7 t .• 0 
9 5.9 
9 5.9 

10 5.9 
11 5.9 
12 5.8 
13 5.7 
14 5,8 
15 5.8 
16 5.7 
17 5.7 
18 5.5 
:!.9 5.5 
20 5.4 
21 C" "% 

..Jtw 

"''~ c· 7 ....... ._It w 

23 0.5 

TEMF'EF~ATURE 

<CELSIUS> 

2·~. 3 
25.8 
25.2 
25.0 
24.9 
24.9 
24.8 
24·. 6 
24.4 
24.3 
24.3 
24.2 
24.2 
23.7 
19.9 

25.5 

TEMPEF~ATURE 
<CELSIUS> 

-----------
25.3 
25.3 
25.1 
24.9 
24.9 
24.8 
24.7 
24.8 
24.8 
24.8 
24.6 
24.5 
24.5 
24.5 
24.4 
24.3 
24.3 
24.3 
24.2 
24. 3· 
24.3 
24.3 
24.3 
24.3 

LAGO DE YQ,JOA 

CONDUCTIVITY 
<UMHO/CM) 

158 
160 
159 
164 
167 
167 
169 
171 
172 
172 
174 
176 
179 
229 
249 

216 

CONDUCTIVITY 
<UMHO/CM) 

------------
159 
163 
165 
167 
168 
170 
170 
170 
170 
171 
174 
174 
174 
175 
176 
177 
178 
183 
179 
181 
181 
181 
182 
229 

Al0-553 

PRIMARY PROD. 
<MG C M-3 HR-1) 

PRIMARY PROD. 
<MG c M-3 HR-1> 
---------------

i. SUF:FACE LIGHT 

i. SURFACE LIGHT 



LAGO DE YOJOA 
06-DEC-79 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. :~ SUF~FACE LIGHT 

( M) <MG/L) (CELSIUS) (-UMHO/CM) <MG c M-3 HF:-1) 
-·---- ------ ----------- ------------ ---------------

0 8.3 24.9 170 
1 8.4 24.0 172 
... , 8.::? 23.9 174 
3 8.1 23.9 174 
4 8.0 23.8 174 
C" 7.9 23.8 174 .J 

6 7.8 23.9 175 
7 7.8 23.9 175 
g 7.7 23.9 175 
9 7.6 23.9 175 

10 7.6 24.0 175 
1:!. 7.4 24.0 176 
12 7.3 24.0 176 
1 7 - .... 7.3 24.0 177 
:!.4 7.3 24.0 178 
1 c:: 7.~ 24.0 179 -..J 

:!. .:;. 7.3 24.0 180 
:!.7 7.1 24.0 182 
:!.8 6.9 24.1 182 
19 6.7 24.0 182 
20 6.9 24.0 183 
21 0.9 24.0 

27-DEC-79 
DEPTH OXYGEN TEMF'EF:ATURE CONDUCTIVITY PRIMARY PROD. i. SURFACE LIGHT 

( io.4 ) 
l'' <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 

----- ------ ----------- ------------ ---------------
0 7.6 23.5 157 
1 7.4 23.5 159 ., 

- I. I • . .,j 23.5 161 
"1 7.6 23.5 162 
" 7. t. 23.5 165 ~ 

5 7.5 23.5 165 
6 7.5 23.0 168 
7 7.5 23.0 168 
0 7.5 23.0 169 '..J 

9 7.5 23.0 170 
:!.0 7.4 23.0 170 
11 7.4 23.0 171 
:!.2 7.4 23.0 171 
13 7.4 23.0 172 
14 7.5 23.0 173 
:!.5 7.7 23.0 174 
:!.6 7.7 2:!.0 175 
17 7. !;. 23.0 175 
18 7.6 23.0 176 
19 7.5 23.0 177 
20 7.5 23.0 179 
21 7.5 23.0 179 

Al0-554 



LAGO DE YOJOA 
17-.JAN-80 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY F'F!OD. ;~ SURFACE LIGH~ 

( M ) <MG/L) <CELSIUS) CUMHO/CM) <MG c M-3 HR-1) 
----- ------ ----------- ------------ ---------------

0 7.8 24.5 167 
1 7 • '7 24.5 169 
:2 7.9 24.0 171 
-z 7.9 23.8 172 ..J 

4 8.0 23.5 173 
5 e.o 23.5 173 
-~ s.o 23.3 175 
7 7.5 'i""Z (\ .:..wtw 175 
0 6.8 23.0 176 "..J 

9 6.0 22.8 178 
10 5.3 22.8 177 
1 1 .... _ 5 • .~ 22.5 178 
12 5.4 22.5 181 
13 5.4 22.4 181 
1 4 5.4 22.5 182 
15 5.6 22.4 183 
1 .:.. 5.0 22.2 184 
-~ 

17 4.9 22.1 185 
18 4.0 22.1 188 
19 3.8 22.1 189 
20 3.7 22.0 190 
21 3.7 22.0 191 ..,.., o.o 22.0 192 ... _ 

07-FEB-80 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. i. SURFACE LIGHT 

( M ) <MG/L) <CELSIUS) <UMHO/CM) <MG c M-3 HF~-1) 

----- ------ ----------- ------------ ---------------
0 7.8 23.6 169 
1 8.3 22.5 177 
2 s.o 22.3 178 
"'1 .... 7.8 22.2 178 
4 7.8 22.2 179 
5 7.8 22.1 180 
I 7.8 22.1 180 ~ 

7 7.6 22.2 181 
8 7.5 22.2 181 
9 7.6 22.2 183 

10 7.6 22.2 183 
11 7.5 22.2 183 

12 7.5 22.2 184 
13 7.4 22.2 194 
14 7.4 22.2 !85 

:!.5 7.3 22.2 185 
1t- 7.3 22.2 186 

1? -, 'i 
I t ._ 22.2 187 

1 0 , • 1 22.2 188 
J. ~· I 

:!.9 7.0 22.2 189 
20 6.2 22.2 191 

21 4. t. 22.1 214 
~2 o.o 22.0 'i~ AlO- 5 



LI~GO DE YOJOA 
21-FEB-80 
DEPTH OXYGEN T EMF' EF~ATUF~E C'ONDUCTIVITY F'RIMAF:Y PROD. i. SURFACE LIGHT 

< M ) <MG/L) <CELSIUS> <UMHO/CM> <MG c H-3 HR-1) 
----- ------ ----------- ------------ ---------------

0 7.3 26.0 168 
1 7.3 24.7 170 
2 7.3 24.3 172 
3 7.3 24.1 173 
4· 7,3 24.0 174 
5 7.4 23.5 175 
6 7.4 24.0 174 
~ 7.4 24.0 174 I 

8 7 .. 5 23.7 175 
9 7.5 23.6 176 

10 7.0 23.6 177 
11 6.7 23.5 177 
12 6.5 2l$1. 4 '2.3· "r 178 
13 6.4 23.4 179 
14 6.0 23.3 179 
15 6.0 23.3 180 
1C. 6.2 23.2 183 
17 6.2 23.2 183 
18 3.2 22.6 187 
19 3.0 22.6 188 
20 2.6 22.0 191 
~1 2.6 22.1 192 
22 1.8 22.2 209 
'17 1.8 22.2 209 ..;..,_• 

24 1.8 22.3 210 

20-MAF:-80 
DEPTH OXYGEN TEMPERATURE CONDUCT! I) ITY PRIMARY PROD. ., SUF:FACE LIGHT '· ( M ) (MG/L) <CELSIUS> <UMHO/CH> <MG c M-3 HR-1) 
----- ------ ----------- ------------ --------------- ---------------

0 7.7 25.8 171 100.00 
:!. 7.6 25.6 171 45.22 
'J 7.7 25.2 173 35.65 
3 7.6 25.1 173 28.70 
4 7.6 25.1 174 23.48 
5 7.5 24.9 174 18.52 
L 7.6 24.9 178 14.87 \..• 

7 7.5 24.9 177 12.52 
8 7.4 24.9 178 9.65 
9 7.2 24.8 178 7.48 

10 7.2 24.7 178 5.91 
11 7.0 24.4 181 4.44 
12 6.9 24.2 184 3~30 

13 6.5 24.0 184 2.52 
1.4 C' I"\ 

.JtO 23.8 185 1.94 
1 1::' 
-..J 4.8 23.7 180 1.32 
16 3.8 23.3 187 1.00 
1.7 1.2 23.1 191 0.70 
:!.8 0.3 23.0 192 0.30 
19 0.2 23.0 193 0.10 
20 0.1 23.0 194 0.04 

Al0-556 



LAGO DE YOJOA 
1 0-APF:-80 
DEF'"!H OXYGEN TEMPEF~ATUF:E CONDUCTIVITY F'RIMAF:Y PROD. ~ SURFACE LIGHT 

( M) <MG/L) <CELSIUS> <UMHO/CM) <MG c H-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 7.6 25.8 244 100.00 
1 7.~ 25.8 219 17.52 
2 6~9 26.0 221 17.48 
7 6.8 26.0 222 17.54 ..J 

4 7.0 25.9 207 17 (· 44 
C' 
._} 7.0 25.8 204 1.75 
6 6.9 25.8 191 1.76 
~ ·~; 8 25.8 181 1.77 I 

8 6.9 25.8 189 0. 18 
~ 6.8 25.7 194 0.18 

10 .~ + 8 25.7 178 0~18 

11 6.7 25.7 181 0.18 
1 '1 ... .:.. 6.5 25.3 185 0.17 
13 6.5 25.2 182 0.02 
14 t, . • 6 25.3 182 0.02 
15 6.4 24.9 183 0.02 
1 .;5 6.2 24.9 183 0.02 
17 5.7 24.3 186 o.oo 
"I,... 
-0 5.1 24.3 188 o.oo 
19 C" C" 

..Jt...J 24.0 190 o.oo 
20 5.1 24.0 192 o.oo 

01-MAY-80 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. 7. SURFACE LIGHT 

( M ) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1) 
----- ------ ----------- ------------ --------------- ---------------

0 7.5 25.9 171 100.00 
! 7.5 25.5 176 48. 15 
'1 7.5 25.3 177 41.77 ... 
3 7.5 25.2 178 34.19 
4 7.4 24.9 178 26.30 
5 7.3 24.6 180 18.52 
6 7.3 24.6 181 15.77 
7 7.3 24.5 181 12.31 
0 7.3 24.5 182 9.37 '..J 

9 7.2 24.5 182 7.44 
!0 7.2 24.4 183 5.82 
11 7.1 24.3 183 4.43 
12 6 •. 9 24.1 187 3.42 
i 7 6.8 24.0 188 2.61 .l.t..J 

14 6.7 24.0 189 2.07 
1 C'" ... ··-' 6.7 24.0 189 1.53 
!~ 5.6 23.8 191 1.05 
:!.7 3.0 23.4 194 0.63 
18 0.3 23.0 198 
!9 o.! 23.0 221 
20 

Al0-557 



LAGO DE YOJOA 
22-MAY-80 
D!::PT!-! QXYGEN TEMPERATURE CONDUCTIVITY PF:IMARY F'ROII. 7. SURFACE LIGHT 

( M \ 
'\I & I <MG/L) <CELSIUS) (UMHO/CM > <MG c M-3 HR-1) 

-·---- ------ ----------- ------------ --------------- ---------------
0 11.4 27.5 169 100.00 
1 12.8 27.0 171 59+04 
2 12.7 27.0 174 38.55 
3 12.8 27.0 171 30.12 
4 12.2 27.0 176 24. 10 
5 12.6 27.0 176 19.88 
6 12.6 27.0 176 16.27 .., 12.6 27.0 175 13.01 
8 12.4 27.0 175 10.48 
9 12.1 26.8 176 8.43 

10 11.2 25.8 178 6.75 
11 11.0 25.4 182 5.18 
12 9.2 24.8 184 4.10 
1 7 
... o..J t...9 24.4 185 3.13 
14 6.2 24.0 185 2.04 
15 4.2 23.9 185 1.39 
1 i. .... '-' 1.8 23.8 185 0.83 
17 0.4 23.6 195 0.37 
18 0.1 23.6 195 
19 o.o 23.6 202 
20 

12-..IUN-80 
D~PTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. 7. SURFACE LIGHT 

< M) <MG/L) <CELSIUS> <UMHO/CM> ~MG c M-3 HR-1> 
----- ------ ----------- ------------ -----·---------- ---------------

0 6.6 26.2 168 14.39 100.00 
1 6.5 26.2 171 39.62 
2 6.4 26.2 173 7.40 29.43 
"I 6.3 26.2 173 22.64 w 

4 6.3 26.2 174 10.35 17.55 
5 6.3 26.0 185 13.58 
·~ 6.3 26.0 182 10.39 
7 6.3 26.0 176 5.89 7.92 
0 6.3 26.1 176 6.04 '-' 

9 6.2 26.0 176 4.53 
10 6.2 26.0 177 3.79 3.37 
11 6.0 26.0 181 2.46 
12 6.0 26.0 182 1.83 
13 6.9 26.0 183 1.95 1.51 
14 2.7 25.6 189 0.87 
15 0.4 24.9 194 0.43 
16 0.2 24.2 199 3.52 
17 0.2 23.8 222 
18 0. 1 23.7 
19 
20 

Al0-558 



LAGO DE YOJOA 
03-JUL-80 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PF:OD. 7. SURFACE LIG~T 

( M) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HF:-1) 
----- ------ ----------- ------------ --------------- ---------------

0 8.3 26.8 164 16.28 100~00 

1 8.0 26.8 166 37.11 
,.) 8.2 26.8 167 19.01 25.77 
-z 8.2 26.8 168 21.65 ..J 

4 8.2 26.7 170 22.67 17.52 
C" 
..J 8.1 26.5 171 14.09 
6 8.1 26.5 173 11.00 
7 8.1 26.5 173 20.03 8.93 
8 8.1 26.5 173 7.08 
9 8,0 26.5 174 5.62 

10 s.o 26.5 175 9.27 4.80 
11 7 .9 26.3 177 3.60 
:!.2 7.8 26•3 179 2.80 
13 7.2 26.2 182 4.89 2.12 
14 6.0 26.0 185 1.57 
15 2.8 25.5 188 1.18 
16 0.4 25.2 190 1.23 0.64 
17 0.2 25.0 198 
18 0.2 24.8 223 
1? 
20 

24-JUL-80 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. i. SURFACE LIGHT 

( M) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 7.7 26.5 164 15.22 100.00 
1 7.5 25.4 169 43.53 
~ 7.5 26.4 169 9.28 36 .1 .. 1 
3 7.5 26.3 166 27.44 
4 7.4 26.4 167 9.65 23.13 
C" 7.4 26.3 168 18.07 .. } 

6 7.3 26.3 170 13.37 
7 7.3 26.2 171 9.38 11.22 
8 7.3 26.2 172 8.89 
c.' 7.3 26.2 173 6.90 

10 7.2 26.2 173 6.19 5.49 
11 7.2 26.2 174 4.27 
!~ 7.1 26.2 175 3.33 
1 "7 ........ 7.1 26.2 175 3.70 2.61 
!4 6.9 26.2 175 2.01 
15 5.0 26.0 172 1.2:!. 
16 4.5 25.7 176 1.83 0.91 
17 4.0 25.6 182 0.53 
-:o - \..' 2.6 ':)C:: c: ... w ...... 189 
!9 0.2 25.1 217 
20 

Al0-559 



LAGO DE YOJOA 
14-AUG-80 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. 7. SURFACE LIGHT 

( M ) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HF~-1) 

----- ------ ----------- ------------ --------------- ---------------
0 7.0 27.0 162 4.65 100 .. 00 
1 6.8 27.6 158 49.76 
2 6.8 25.5 167 7.20 31.94 
3 6.8 25.3 169 26.13 
4 6.8 25.3 170 7.73 18.37 
5 6.8 25.3 171 14.15 
6 6.8 25.3 171 9.44 
7 6.8 25.3 172 7.74 6.80 
8 6.7 25.2 172 8.21 
9 6.6 25.2 173 7.04 

10 6.6 25.2 174 7.10 5t50 
11 5.7 25.0 178 4.31 
12 5.7 25.0 177 3.38 
13 5.6 25.0 180 6.82 2.58 
14 5.4 25.0 181 1.87 
15 4.3 24.9 182 1.49 
1·£ 4.3 24.9 186 4.80 0.84 
17 3.8 24.9 190 
18 2.4 24.9 207 
19 0.2 24.9 215 
20 

04-SEP-80 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. i. SUF:FACE LIGHT 

(M) <MG/L) <CELSIUS> <UMHO/CM) CMG c M-3 HR-1> 
----- ------ -----------

___________ ..,. 
--------------- ---------------

0 9.2 27.3 163 12.53 100.00 
1 9.2 27.1 164 43.06 ,., 9.2 26.8 164 8.95 29 t 17 ... - 9.0 26.6 165 19.17 -.1 

4 8.7 26.5 166 12.40 12.92 
5 8.1 26.5 166 8.36 
6 7.9 26.5 167 5.34 
7 7.9 26.4 167 17.62 3.89 
8 7.8 26.4 168 2.50 
9 7.6 26.3 169 1.72 

10 7.7 26.3 171 3.64 1.18 
11 7.9 26.3 173 0.77 
12 7.9 26.3 174 0.56 
13 7't7 26.3 174 1.35 0.37 
14 7.4 26.3 174 0.26 
15 7.1 26.3 175 0.15 
16 1. 2 25.8 179 13.70 0.10 
17 0 c: ..... 25.4 190 0.06 
18 0.4 25.2 197 0.04 
19 0.3 25.0 203 0.02 
20 0.01 

Al0-560 



LAGO DE YOJOA 
11-SEF'-80 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. X SURFACE LIGHT 

( M ) <MG/L) <CELSIUS> <UMHO/CM) <MG c M-3 HR-1> 
--·--- ------ ----------- ------------ --------------- ---------------

0 7.1 27.2 156 
-: 7.0 27.0 159 
2 7.0 26.7 160 
3 7.2 26.7 158 
4 7.2 26.6 158 
5 7.1 26.5 161 
6 7.0 26.7 168 
~ 7.0 26.5 163 I 

8 7.0 26.5 163 
9 7.0 26.5 164-

10 6.8 26.5 164 
11 6.8 26.4 166 
:!.2 6.8 2·~. 4 174 
1 7 - ._. 6.7 26.3 176 
:!.4 5.4 26.0 178 
15 5.4 25.9 180 
:!.6 5.3 25.9 181 
17 5.3 25.9 184 
18 5.3 25.9 185 
19 3.4 25.8 189 
20 0.3 25.3 197 

25-SEP-80 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. 7. SUF~FACE LIGHT 

( M) <MG/L) <CELSIUS) <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ ---------------- ---------------

0 6.7 26.4 156 20.28 100.00 
1 t...6 26.3 158 43.06 .;. , 6.6 26.3 159 20.38 29.17 .;.. 

3 6. c· 26.3 159 19.17 
4 .:: t 4 26.2 161 13.01 12.92 
5 6.4 26.2 162 8.36 
6 6.3 26.1 163 5.34 
7 6.2 26.2 163 6.05 3.89 
8 6.3 26.2 164 2.50 
9 6.2 26.2 164 1.72 

10 6.2 26.2 165 1.99 1.18 
11 6.1 26.2 165 0.77 
12 6.2 26.2 166 0.56 
1 ""1 -w 6.2 26.2 167 0.65 0.37 
14 6.1 26.2 168 0.26 
15 5.9 26.2 170 0.15 
16 5.9 26.1 171 o.oe 0.10 
1 ~ 
... I 4.5 26.0 176 0.06 
18 7 ':> ....... ._ 25.9 177 0.04 
19 0.4 25.4 189 0!-02 
20 0.3 25.3 194 0.01 
21 0.3 25.1 200 

Al0-561 



29-0CT-80 
DEPTH OXYGEN 

<M) (MG/L) 

0 
1 
2 
-r 
..J 

4 
5 
6 
7 
8 
? 

lO 
11 
12 
1 '7 
... ...J 

:!.4 
:!.5 
16 
:!.7 
18 
19 
20 
21 

8.1 
8.1 
8.2 
8.1 
8.2 
8.1 
8.1 
7.9 
7.8 
8.0 
7.9 
7.8 
7.8 
.., 7 
I t / 

7.7 
7.8 
6.1 
5.7 
3.7 
3.9 
3.4 
2.0 
o.o 

:!.::!-NOV-80 
DEPTH OXYGEN 

(M) <MG/L) 

t) 

1 
2 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
::!0 
21 ,.,, 
.:...-

7.2 
7.1 
7.0 
6.9 
6.9 
6.8 
6.7 
6.7 
6.7 
e: .• 6 
6.6 
6.6 
6.6 
6.6 
6.5 
6.5 
6.5 
6.5 
6.4 
6.3 
6.1 
5.8 
4.5 

LAGO DE YOJOA 

TEMPERATURE CONDUCTIVITY 
<CELSIUS) (UMHO/CM> 

26.1 
25.5 
25.3 
25.2 
25.2 
25.1 
25.1 
25.0 
25.0 
25.1 
25.1 
25.1 
25.1 
25.1 
25.1 
25.1 
25.0 
24.9 
24.8 
24.7 
24.7 
24.7 

159 
161 
162 
164 
166 
168 
168 
169 
170 
171 
172 
173 
176 
177 
178 
178 
179 
180 
181 
182 
184 
189 
233 

TEMPERATURE CONDUCTIVITY 
<CELSIUS) <UMHO/CM> 

23.8 
23.8 
23.5 
23.7 
23.7 
23.7 
23.7 
23.7 
23.7 
23.7 
23.6 
23.5 
23.5 
23.6 
23.6 
23.6 
23.7 
23.7 
23.7 
23.7 
23.7 
23.7 
23.5 

165 
166 
167 
167 
168 
169 
172 
172 
173 
174 
176 
177 
182 
181 
182 
183 
183 
184 
184 
184 
186 
189 
195 

Al0-562 

PRIMARY PRO!t. 
<MG C M-3 HR-1) 

10.35 

19.19 

20.29 

14.95 

8 t 18 

2.69 

1.35 

PRIMAF:Y PF:OD. 
<MG C M-3 HR-1) 

19.35 

19.30 

16.62 

6.61 

3.22 

0.78 

0.26 

7. SURFACE LIGHT 

100.00 
48.57 
34.25 
21.92 
18.00 
12~55 
9.20 
6.84 
5.00 
3.59 
2.86 
2. 12 
1t59 
1.20 
f) t 89 
0.77 
0.50 

7. SURFACE LIGHT 

100.00 
11. 10 

9.30 
7 t 19 
7.59 
6.39 
5.25 
4.21 
3 t 10 
2. 14 
1 (· 68 
1.46 
0.84 
0.59 
0.47 



LAGO DE YOJOA 
27-NOV-80 
DEF'"'!"H OXYGEN TEMPERATURE CONDUCT I tJ I TY PRIMARY PROD. 7. SURFACE LIGHT 

( M ) (MG/L) <CELSIUS) (UMHO/CM) <MG c M-3 HF:-1) 
----- ------ ----------- ------------ --------------- ---------------

0 7.8 24.7 1 ·!>2 22.94 100.00 
1 7.8 24.7 162 27~93 

2 
., .., 24.4 164 20.85 22.76 I t I' 

3 -, -, 
I t I 24.3 166 17.93 

4 7.7 24.3 167 17.54 13.10 
5 7.7 24.3 168 9.66 
0 7.7 24.3 167 7.00 
7 7.7 24.3 168 7.86 5.27 
0 ..., -, 24.3 1~9 3.93 w I t I 

9 7.7 24.3 170 2.82 
10 7.7 24.3 170 3.78 2.82 
11 7.7 24.3 171 1.52 
12 7.7 24.2 172 1. 14 
13 7.7 24.2 173 0.94 0.78 
14 7.7 24.2 173 0.57 
15 

.., 
t .!> 24.2 173 0.37 I 

16 7.6 24.2 174 o.oa 0.33 
17 7.5 24.2 175 0.24 
1 0 
-~-' 7.3 24.2 176 
19 7.2 24.2 176 
20 7.0 24.1 178 
21 7.0 24.1 178 
22 6.1 24.0 183 
23 4.8 24.0 210 

18-DEC-80 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. i. SURFACE LIGHT 

( M) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1) 
----- ------ ----------- ------------ --------------- ---------------

0 7.3 22.8 165 20.33 100.00 
1 7.2 22.8 166 35.21 

2 7.1 22.7 166 36.27 18.50 
3 7.0 22.6 172 11.39 
4 6.9 22.5 171 19.96 6.92 

5 6.9 22.5 171 3.73 
6 6.8 22.4 170 2.39 
7 6.7 22.5 173 5.61 1.33 
8 6.7 22.4 174 0.86 
9 6.7 22.4 175 0.50 

10 6.7 22.4 175 1.02 0.30 
11 6.7 22.4 176 0.19 
12 ,£ t 7 22.4 179 0 c-10 
13 6.7 22.4 180 0.27 

14 6.6 22.4 180 
15 6.6 22.3 181 
16 6.6 ")") 7 ...... -· 183 0.18 
1 -, 6.7 22.4 182 
.J. •' 

18 6.7 22.3 183 
19 6.7 22.3 183 
20 6.7 ,..., -z 

&...:..t""-' 183 
21 6t6 22.3 199 
"")'") ._._ 6.6 22.3 
'17 6.5 22.3 ~w 

Al0-563 



LAGO DE YOJOA 
09-JAN-81 
DEPTH DXYGEN TEMF'EF:ATURE CONDUCTIVITY PRIMARY PROD. ./ SUF:FACE LIGHT ,. 

( M) <MG/L) <CELSIUS) <UMHO/CM) <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 8.6 21.6 1·£4 11.61 100.00 
<4 8.1 21.3 165 44.62 J. 

2 8.1 ..,, '7 
.:...:.tw 162 15.55 30.99 

3 8.1 22.2 162 13.52 
4 8 t 1 22.2 1.~3 16.08 10.99 
5 8.1 22.2 164 7.46 
6 s.o 21.2 169 5.35 
..., 7.9 21.1 169 10.62 3.33 I 

9 7.9 21.1 170 2.77 
9 7.9 21.1 171 2~00 

10 7.8 21.1 172 5.98 1.49 
11 7.8 21.1 173 1.13 
12 7.5 21.0 176 0.78 
1 7 - -· 7.7 21.0 176 2.32 0.58 
14 7 • . 5 21.0 176 0.41 
15 7.5 21.0 177 0.24 
:!.6 7.3 21.0 177 0.83 0.16 
1 .... _/ 7.2 21.0 178 0.12 
18 6.9 21.0 178 0.06 
19 .~ t 8 20.9 180 0.05 
20 6.6 20.9 182 
21 4.3 20.9 •198 

29-JAN-81 
DEPTH OXYGEN TEMF'ERATUF:E CONDUCTIVITY PRIMARY PROD. /. SURFACE LIGHT 

< M) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

() 8.9 22.2 168 2.16 100.00 
1 8.7 22.1 169 15.19 ... 
2 8.7 22.1 171 22.06 
3 8.7 22.0 171 6.74 13.70 
4 8.7 21.8 172 17.73 
5 0 .., 21.6 171 14.06 I.J t I 

6 8.6 21.4 172 9.23 11.67 
..., 8.6 21.4 172 7.31 ,. 
8 8.5 21.3 173 6.11 
9 8.4 21.3 174 7.32 5.67 

10 8.2 21.1 175 3.89 
11 7.7 20.9 175 2.91 
12 7.6 20.8 176 2.49 1.97 
1 .... 
... ~ 7.5 20.8 176 1.32 
14 7.5 20.7 176 0.91 
1 C" 
... ._1 7.5 20.7 176 0.74 0.53 
:!.6 7.3 20.7 177 0.39 
17 6.4 20. c· 178 0.20 
18 6.4 20.6 179 0.23 0.11 
19 6.3 20.5 179 0.06 
20 6.3 20.5 179 Ot03 

21 0.4 20.5 219 

Al0-564 



LAGQ DE YOJOA 
26-FEB-81 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. 7. SURFACE LIGHT 

( M) <MG/L) <CELSIUS) <UMHO/CM> <MG c M-3 HF;-1) 
----- ------ ----------- ------------ --------------- ---------------

0 6.9 ..,, '7 
~-- . ._, 179 3.39 100.00 

1 .5.8 22.3 179 46<99 .., 6.8 22.3 179 34.94 .:.. 

3 6.7 22.2 179 6.74 26.51 
4 6 •. ~ 22.1 180 19.16 
5 6.6 22.0 181 13.73 
6 .:. • 6 22.0 181 9.23 10.37 
! 

i. C"' ._ •• ...J 21.9 182 7.41 
8 i. c; 

'.It,_. 21.9 182 5.56 
9 i. c; 

I.JYW 21.9 183 7.32 4,02 
10 6.4 21.9 183 2.93 
11 ~.4 21.9 183 2<07 
1:2 6.4 21., 9 183 2.49 1.55 
1 "':! 6.4 21.8 184 1. 16 ... -.• 

14 6.3 21.8 184 0.83 
!5 6.3 21.8 184 0.74 0.59 
1 t- 5.9 21.8 185 0.39 
17 c: 7 w • .._. 21.7 185 0.23 
18 5.1 21.6 186 0.23 0.14 
19 4.2 21.3 188 
20 2.7 21.2 189 
21 2.3 21.0 190 

26-MAR-81 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. i. SUF;FACE LIGHT 

( M") <MG/L) <CELSIUS) <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

·) 7.7 23.8 171 9.67 100.00 
1 7.4 23.7 169 39.68 
") 7.4 23.5 169 29.00 ...... 
7 7 t 4 23.4 169 13.23 20.00 
~ 

4 7.4 23.3 169 19.03 
5 7.3 23.3 169 10.00 
l. 7.3 23.2 171 9.01 7.33 ·..; 

7 7.3 23.2 172 5.22 
8 7.3 23.2 172 4.07 
9 7.3 23.2 172 3.26 2.66 

10 7.3 23.2 172 1.89 
:!.1 7.3 23.2 173 1v31 
12 7.2 23.2 171 0.90 0.96 

:!.3 7.2 23.2 172 0.59 
14 7.2 23.2 172 0.38 
15 7 •. 2 23.1 173 0.23 0.26 
1.6 7. 1 23.1 173 0. 15 

:!.7 7.1 23.1 174 0.10 
1 0 - ..... 5.7 22.1 178 0.05 0.06 
1 0 5.2 21.7 180 
- I 

2 1.) 3.4 21.5 182 
21 3.1 21.4 198 

22 2 • .5 21~4 

Al0-565 



23-AF'F~-81 
}'.sot LAGO DE YOJOA 

DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY F'ROit. •t SURFACE LIGHT ,. 
( M ;. <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 

----- ------ ----------- ------------ --------------- ---------------
0 8.0 C)~·.'f 25.1 171 14.81 100.00 
1. 8.1 cyj.{, 24.9 171 27.71 
2 a.o ('~cc. ~ 24.9 171 20.48 
3 7.9 1t ·r 24.7 172 7.21 13.21 
4 7.4 r:i.~. i 24.5 173 9.40 
5 7.4 cic .. l~ 24.4 174 7.02 
6 7.4 2(: _.::\ 24.2 174 11.07 5.24 
7 7.4 q) •'t 24.8 172 4.00 
8 7.4 G,:c. '( 24.8 172 2.94 
9 7.3 . ~"':·G 24.8 172 5.36 2. 14 

10 7.3 'CC\. y 24.7 172 1.57 
:!.1 7.1 :;. f I',, 24.5 173 1.18 
:!.2 7.2 '?.; •b 24.3 178 1.75 o.8s 
13 7.0 I' -#' 24.0 178 '/<. 

14 6.4 ~~.) 24.0 175 
15 5.2 f -[t ~ 23.8 176 0.32 
16 2.1 <-) .o 23.0 179 
17 0.4 4·~ 22.5 255 
18 0.2 .-:. 22.0 258 -1.31 

""\. . .I 

19 0.1 l•t 21.9 291 
20 

'" r"- ~ 

29-MAY-81 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY 1PROD. 7. SURFACE LIGHT 

( M) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 8.4 27.5 164 6.97 100.00 
1 8.4 27.5 164 30.65 
2 7.4 27.5 164 25.43 
3 6.8 27.4 166 12.81 18.51 
4 6.8 27.4 166 12.55 
5 6.8 27.4 166 9.13 
6 6.6 27.4 166 5.86 6.74 
7 6.6 27.3 166 4.98 
8 6.6 27.3 166 3.50 
9 6.5 27.3 166 1.27 2.56 

10 6.4 27.2 169 1.93 
11 5.8 26.4 172 1.33 
12 4.4 25.6 175 0.28 0.89 
13 2.2 25.4 183 0.61 
14 2.2 24.6 188 0.47 
15 0.6 23.8 192 0.16 0.27 
16 0.4 24.0 191 0~15 

17 0.4 23.8 192 0.04 
18 0.4 23.5 225 0.05 
19 0.4 23.5 236 
20 23.5 236 

Al0-566 



LAGO DE YOJOA 
01-JUL-81 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. i. SURFACE LIGHT 

( M) (MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 7.7 26.0 155 148.99 100.00 
1 7.8 25.8 157 41.18 
2 7.8 25.8 158 30.88 
3 7.7 25.7 158 13.87 23.53 
4 7.6 25.6 159 17.65 
5 7.7 25.6 159 13.24 
L 7.6 25.6 159 4.01 10.15 \oi 

7 7.2 25.6 160 7.50 
g 7.2 25.5 161 5.88 
9 7.0 25.5 162 4.78 4.71 

10 7.0 25.5 161 3.56 
11 6.8 25.5 161 2.81 
12 6.9 25.5 160 2.69 2.09 
13 5.2 25.0 165 1.56 
14 0.7 24.5 187 0.89 
15 0.4 24.3 188 1.29 0.50 
1 t. 0.4 22.8 198 Of15 
17 0.3 22.5 190 
18 0.3 22.2 205 
19 0.3 22.0 
20 

03-ALIG-8l. 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. i. SURFACE LIGHT 

( M) <MG/L) <CELSIUS) <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 7.8 25.3 158 1~.84 100.00 
1 7.8 25.2 157 44.30 
2 7.8 25.1 158 35.23 
7 7.7 25.1 158 19.15 25.00 ~ 

4 7.6 25.0 160 19.77 
5 7.6 25.0 161 13.57 
6 7.6 25.0 161 17.87 11.01 
7 7.6 25.0 161 8.05 
8 7.6 24.9 163 5.71 
9 7.6 24.9 163 6.21 4.68 

10 7.5 24.9 163 3.23 
11 7.5 24.9 165 2.52 
12 7.5 24.9 166 3.73 1.89 
13 7.5 24.9 166 1.46 
14 7.4 24.9 166 1.04 
:!.5 7.3 24.9 168 0.74 0.79 
16 2.6 24.5 172 
17 0.9 23.8 191 
18 0.7 23.3 203 0.29 
19 0.5 23.0 205 
20 0.5 23.0 263 

Al0-567 



LAGO DE YOJOA 
26-AUG-81 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. 7. SURFACE LIGHT 

( M) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 8.5 25.7 155 4.54 100.00 
1 8.2 25.5 179 36.67 
2 8.2 25.4 158 34.43 
3 8.2 25.2 160 6.65 25.81 
4 8.2 25.2 160 20.32 
c:' 
..J 8.2 25.1 161 15.47 
6 8.2 25.1 162 6.25 12.19 
7 8y2 25.1 162 9<-23 
8 8.0 25.1 162 7.54 
9 7.5 25.1 162 5.47 5.85 

10 7.5 25-.1 161 4.62 
11 7.1 25.0 162 3.21 
12 6.4 24.6 166 3.92 2t26 
13 5.5 24.4 172 1.69 
14 4.3 24.2 174 1.18 
15 1 • 3 23.6 187 1.06 0.79 
16 o.s 23.2 193 
17 0.5 23.0 208 
18 0.4 22.8 210 0.24 
19 0.4 22.8 211 
20 

02-0CT-81 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. 7. SURFACE LIGHT 

< M > <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 7.8 25.5 158 4.98 100.00 
1 7.6 25.0 160 45.28 
2 7.6 25.0 160 33.00 
3 7.3 25.0 161 10.50 25.93 
4 7.4 25.0 161 20.00 
5 7.3 25.0 161 16.00 
6 7.3 24.9 162 9.70 12.00 .., 7.0 24.9 162 9.20 I 

8 7.2 24.9 162 7t07 
9 6.9 24.9 164 6.35 5.27 

10 6.8 24.9 164 3.68 
11 6.6 24.9 164 2.64 
12 5.6 24.7 168 3.40 2"06 
1 "7 
-.J 5.4 24.5 168 1.62 
14 5.2 24.2 171 1.10 
15 1 • 3 24.0 174 2.33 0.72 
lt· 0.6 23.8 180 
17 0.5 23.5 189 
1 r . • o 0.4 23.2 199 
19 0.4 23.0 206 
20 0.4 22.8 211 

Al0-568 



LAGO DE YOJOA 
13-NOt..J-81 
DEPTH OXYGEN TEM.F'ERATUF~E CON[IUCTIVITY PRIMARY F'R0£1. % SURFACE LIGHT 

( M) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------· 

0 8.4 22.3 163 2.85 100.00 
1 5.4 22.2 164 48.48 
2 4.8 22.0 170 35.14 
3 4.8 22.0 170 4.75 25.71 
4 5.0 22.0 171 20.:!7 
5 4.8 21.9 171 15.29 
6 4.4 21.9 172 2.66 10.56 .., 4.3 21.9 172 7.86 I 

8 4.3 21.9 173 4.69 
? 4.3 21.9 173 1.27 4.07 

10 4.5 21.9 173 3.21 
11 4.2 21.9 175 2i09 
12 4.2 21.9 176 0.79 1.62 
13 4.2 21.8 176 1.22 
14 4.3 21.8 176 0 .. 94 
15 4 t 1 21.8 177 0.62 
16 4.1 21.8 177 
17 4.1 21.8 178 
18 3.8 21.8 178 0.04 
!9 3.7 21.8 178 
20 3.6 21.8 178 

24-NOV-81 
DEPTH OXYGEN TEMF'EF~ATUF:E CQN[IUCTIVITY PRIMARY PRO£!. /. SURFACE LIGHT 

( M) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1) 
----- ------ ----------- ------------ ---------------

0 7.0 21.8 172 
1 6.9 21.7 172 
2 6.7 21.5 173 
7 6.7 21.5 173 ... 
4 6.7 21.5 173 
5 6.5 21.4 174 
i. 6.4 21.4 174 
7 c. t 3 21.3 175 
8 /. ., 21.3 175 .._,.; ~ 

? 6.1 21.3 176 
10 t· t 1 21.2 176 
11 6.1 21.2 176 
12 6.1 21.2 177 
13 6. 1 21.2 177 
14 .~ .• 1 21.2 177 
1 I:' ... _, 6.1 21.2 178 
16 6.0 21.2 178 
17 6.0 21.2 178 
18 _.6. 0 21.2 178 
19 6.0 21.2 178 
~0 5 t '? 21.2 180 
21 5.9 21.2 180 
22 5.9 21.2 180 
23 I:' .... 

..Jt/ 21.2 180 
24 5.3 21.2 178 
25 0.7 21.2 224 

Al0-569 



LAGO DE YO . .JOA 
:!.4-DEC-81 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. ~ SURFACE LIGHT 

( M) (MG/L) <CELSIUS> <UMHO/CM> (HG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 8.0 22.5 169 19.50 1t.)O.OO 
:!. a.o 21.9 171 41.18 ,., s.o 21.9 170 25.76 ...;.. .., 7.9 21.7 171 33.23 17.29 .:> 

4 7.9 21.7 171 14.12 
5 7.8 21.7 171 8<94 
6 7.8 21.7 171 27.15 6.35 
7 7.8 21.7 171 4.35 
8 7.8 21.6 171 3.29 
9 7.6 21.6 171 15.32 2.21 

10 7.6 21.6 174 1.60 
11 7.6 21.7 173 1.16 
12 7.4 21.5 174 4.57 o.so 
13 7.4 21.3 175 
14 7.4 21.3 175 
15 7.4 21.3 175 1.67 
1t. 7.4 21.0 177 
17 7.2 21.0 177 
18 6.9 21.0 176 0.69 
19 6.4 21.0 176 
20 0.5 21.0 176 
21 0.4 20.9 176 
'")'") 0.3 20.9 176 .__ 

19-JAN-82 
DEPTH OXYGEN TEMPERATUF:E CONDUCTIVITY PRIMARY PROD. 7. SURFACE LIGHT 

< M) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 6.7 20.2 179 9.06 100.00 
1 7.0 20.2 170 34.44 
2 6.7 19.8 180 21.00 
3 7.0 19.8 180 14.43 15.67 
4 6.9 19.8 180 9.22 
5 6.9 19.8 180 6.11 
6 6.9 19.7 180 11.57 4.29 
7 6.6 19.8 181 2.93 
8 6.6 19.8 181 2.03 
9 6.7 19.8 181 3.08 1.41 

10 6.7 19.7 181 0.94 
11 6.7 19.7 181 
12 6.6 19.7 181 2.08 
13 6.4 19.7 182 
14 5.9 19.6 184 
15 4.9 19.6 184 0.59 
16 4. c· 19.5 184 
17 2.2 19.4 185 
18 2.2 19.3 186 0.09 
19 o.a 19.2 188 
20 0.6 19.2 189 

Al0-570 



LAGO DE YOJOA 
24-FEB-82 
DEPTH OXYGEN TEMPERATUF:E CONDUCTIVITY PRIMARY PROD. ., ,. SURFACE LIGHT 

( M) <MG/L) <CELSIUS) <UMHO/CM) <MG c M-3 HR-1) 
----- ------ ----------- ------------ --------------- ---------------

0 a.o 21.4 174 6.43 100.00 
1 7.6 21.2 175 41.11 
2 7.9 20.5 178 27.67 
3 7.8 21.0 176 17.65 23.08 
4 7.9 21.0 176 17.47 
5 7.8 21.0 177 13.00 
6 7.8 21.0 177 16.56 9.22 
7 7.9 20.8 179 7.11 
8 8.0 20.9 179 5.38 
9 7.7 20.9 179 12.10 4.29 

10 7.8 20.9 180 3 t 19 
11 7.7 20.8 180 2~39 

12 7.2 20.8 182 5.69 1.78 
1 7 ........ o.2 20.8 188 1.40 
14 5.4 20.6 189 1.06 
15 5.0 20.0 191 1.97 0.78 
16 4.4 20.3 190 
17 2.5 20.3 191 
18 2.1 20.2 192 0.16 
19 1.8 20.2 193 
20 1.4 20.2 193 

23-MAR-82 
DEPTH OXYGEN TEMf'ERATUF:E CONDUCTIVITY PRIMARY PROD. /. SURFACE LIGHT 

( M) <MG/L) <CELSIUS) <UMHO/CM) <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 8.3 21.5 179 12.57 100.00 
1 8.3 20.8 180 28.37 
2 8.1 20.5 181 20.97 
3 8.2 20.5 181 25.80 15.33 
4 8.5 20.5 182 8.91 
5 8.3 20.4 184 6.85 
6 8.5 20.4 185 17.07 5.60 
7 8.3 20.3 187 4.40 
8 7.9 20.3 188 2.86 
9 7.9 20.1 189 12.79 2.23 

10 7.6 20.0 189 1.60 
11 6.0 19.9 188 1.23 
12 5.9 19.5 189 7.93 1.01 
13 4.3 19.1 189 
14 2.0 19.0 192 
15 1 t 9 18.9 194 2.08 
16 0.9 18.8 194 
17 o.e 18.8 195 
18 0.7 18.8 195 0.51 
19 0.6 18.7 197 
20 

Al0-571 



LAGO DE YOJOA 
27-APR-82 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. 7. SURFACE LIGHT 

( M) <MG/L) <CELSIUS) <UMHO/CM> <MG c M-3 HR-1> 
------ ------ ----------- ------------ --------------- ---------------

0 9.4 20.8 186 12.61 100.00 
1 8.9 20.2 188 36.36 
2 8.9 20.1 187 29.52 
3 8.9 20.0 189 21.17 21.29 
4 8.7 20.2 189 15.23 
5 8.8 20.1 190 10.72 
6 8.8 20.1 190 16.89 7.54 
7 8.8 20.1 191 5.21 
8 8.7 20.1 191 3.83 
9 8.5 20.1 191 7.93 2.64 

10 8.6 19.9 193 1.88 
11 7.4 19.9 193 1.26 
12 7.2 19.8 194 2.23 0.78 
13 7.0 19.5 196 
14 1. 2 18.5 200 
15 0.6 18.2 202 0.07 
16 0.6 18.0 200 
17 0.5 17.7 201 
18 0.5 17.5 208 0.11 
19 0.5 17.4 209 
20 o.s 17.4 259 

20-MAY-82 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. 7. SURFACE LIGHT 

<M> <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- -----~------ --------------- ---------------

0 9.1 20.8 152 7.78 100.00 
1 8.5 19.9 157 40.14 
2 8.4 19.8 155 26.91 
3 8.2 19.6 156 18.84 16.03 
4 7.9 19.4 157 10.00 
5 7.5 19.4 159 6.80 
6 7.3 19.4 159 16.08 4.55 
7 7.1 19.3 159 2.89 
8 7.1 19.2 161 2.06 
9 7.3 19.1 161 4.94 1.40 

10 7.2 19.0 162 0.96 
11 5.4 18.9 164 
12 5.4 18.8 164 1.82 
13 5.4 18.5 166 
14 2.6 18.2 167 
15 0.7 17.7 171 -1.09 
16 0.4 17.6 176 
17 0.4 17.0 182 
18 0.4 16.8 183 0.62 
19 0.4 16.5 184 
20 0.3 16.5 233 

Al0-572 



LAGO DE YOJOA 
28-JUN-82 
DEPTH OXYGEN TEMPERATURE CON[IUCTIVITY PRIMARY PROII. /. SURFACE LIGHT 

( M) <MG/L) <CELSIUS) CUMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 7.4 25.8 158 11.98 100.00 
1 7.5 25.8 159 30.00 
2 7.2 25.7 160 23.86 
3 7.1 25.7 160 21.79 17.50 
4 7.1 25.6 162 12.00 
5 7.2 25.4 162 8.09 
6 7.2 25.4 163 19.52 5.99 
7 7.0 25.6 163 4.10 
s 7.0 25.4 164 2.97 
9 7.0 25.4 164 7.33 2.21 

10 7.0 25.4 165 1.55 
11 6.9 25.4 166 1.05 
12 6.8 25.4 166 2.21 o.so 
13 3.2 25.1 170 
14 1. 2 25.0 171 
15 0.2 24.6 180 0.39 
16 0.2 24.0 190 
17 0.2 23.6 191 
18 0.2 23.6 195 
19 
20 

19-JUL-82 
DE.F'TH OXYGEN TEMPERATURE CON[IUCTIVITY PRIMARY PRO[I. /. SURFACE LIGHT 

(M) <MG/L) <CELSIUS> <UMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 6.4 26.1 209 14.76 100.00 
1 6.4 26.1 204 38.04 
2 6.3 25.3 199 29.35 
3 6.4 25.3 199 26.94 20.65 
4 6.6 25.3 197 14.35 
5 6.9 25.1 196 10.76 
6 6.8 25.1 180 21.62 7.17 
~ 6.8 25.1 185 5.33 I 

8 6.7 25.1 178 3.80 
9 6.6 25.1 168 9.55 2.61 

10 6.6 25.1 172 1.85 
11 6.4 25.1 170 1.30 
12 6.2 25.1 170 3.73 0.87 
1 "T - .... 5.8 25.1 170 -90.00 
14 4.6 25.0 170 
15 4.6 24.8 173 1.30 
16 1. 8 24.8 179 
17 1. 5 24.5 180 
18 0.6 24.4 183 -0.01 
19 0.2 24.4 195 
20 o.o 24.4 201 

Al0-573 



LAGO DE YOJOA 
24-AUG-82 
DEPTH OXYGEN TEMPERATURE CONitUCT IV I TY PRIMARY F'ROit. /. SURFACE LIGHT 

( M) (MG/L) <CELSIUS> CUMHO/CM> <MG c M-3 HR-1> 
----- ------ ----------- ------------ --------------- ---------------

0 8.8 26.5 156 15.25 100.00 
1 8.8 26.5 156 45.00 
2 8.8 26.4 156 30.00 
3 8.7 26.4 156 49.39 19.50 
4 8.7 26.4 156 14.21 
C' 8.6 26.3 156 9.7<.~ ,_, 

6 8.6 26.3 156 30.13 6.95 
7 8.6 26.3 156 4.53 
9 8.5 26.2 156 3.47 
9 8.4 26.2 156 15.38 2.52 

10 7.9 26.2 156 1.88 
11 6.7 26.2 156 1.39 
12 6.4 26.2 158 4.17 0.96 
1.3 6 t 1 26.2 158 
14 5.5 26.2 158 
1.5 5.4 26.2 158 0.63 
16 5.4 26.2 158 
1 .... 
-1 1.2 26.2 158 
18 o.s 26.2 158 o.o1 
19 0.6 26.2 158 
20 0.6 26.2 158 

02-SEF'-82 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. /. SURFACE LIGHT 

<M> <MG/L) <CELSIUS) <UMHO/CM) <MG c M-3 HR-1) 
----- ------ ----------- ------------ ---------------

0 7.6 27.2 158 
1 7.4 27.1 163 
2 7.5 27.1 161 
3 7.4 26.9 161 
4 7.4 26.9 162 
5 7.4 26.8 163 
6 7.3 26.8 163 
7 7.3 26.7 165 
8 7.2 26.7 165 
9 7.3 26.7 167 

10 7.3 26.7 169 
11 7.2 26.7 173 
i '1 7.2 26.8 175 ~ ... 

1 7 - ._. 7.2 2·!. t 9 177 
14 7.1 26.9 179 
15 7.1 26.9 178 
16 6.9 26.9 178 
17 2.1 26.8 185 
18 0.7 26.5 187 
19 0.5 26.4 193 
20 0;5 'll.. 7 193 .. \J • ._. 

21 0.5 26.3 239 

Al0-574 



LAGO DE YOJOA 
05-0CT-82 
DEPTH OXYGEN TEMPERATURE CONDUCTIVITY PRIMARY PROD. % SURFACE LIGHT 

<M) <MG/L) <CELSIUS) <UMHO/CM> <MG C M-3 HR-1) 

0 
1 
2 
3 
4 
5 
6 
7 
9 
9 

10 
11 
12 
1 -r _...! 

14 
15 
16 
17 
18 
19 
20 
21 

8.1 26.5 
8.1 
8.0 
s.o 
7.8 
7.8 
7.7 
7.7 
7.7 
7.6 
.., £ 
I t \J 

.., IC:' 
I t ...J .., , , .. ~ 
6.2 
4.6 
! • 0 
0.6 
0.6 
0.6 
0.6 
0.6 

26.4 
26.4 
26.2 
26.2 
26.2 
26.2 
26.2 
26.2 
26.2 
26.2 
26.2 
26.2 
26.2 
26.2 
26.0 
26.0 
25.8 
25.5 
25.5 
25.4 
25.3 

161 
162 
162 
162 
162 
162 
163 
163 
164 
165 
165 
166 
166 
169 
173 
175 
179 
187 
191 
191 
195 
197 

Al0-575 

14.11 100.00 

17.73 

11.17 

4.58 

1.72 

1.26 

o.os 

34.62 
29.43 
21.05 
15.61 
12.69 
8.70 
6.79 
5.08 
3.81 
2 C· 87 
2.16 
1v67 
1.33 
1.03 
0.83 
0.65 
0.39 
0.26 
0.14 
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