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FOREWORD
 

The Pond Dynamics/Aquaculture Collaborative Research Support Program (PD/ACRSP) represents an international community of researchers and institutions
dedicated to strengthening health and nutrition in developing countries by improving
the efficiency of pond aquaculture systems. It is one of several agricultural CRSPssupported by he U.S. Agency for International Development under the authority ofTitle XII of the International Development and Food Assistance Act of 1975. 

The "Global Experiment" in Pond Dynamics/Aquaculture Is the major CRSP research
activity, covering the period from 1982 to 1987. The Global Experiment was designed
to quantitatively describe the physical, chemical and biological principles of pond
culture systems. The information gained from the Global Experiment will be used toimprove production technologies and develop quantitative production functions to
facilitate rigorous economic analyses of aquaculture systems. 

Standardization is a key element of the Global Experiment. Standardization permits
the comparison of data from diverse geographic locations. The experimental designinvolves monitoring specified environmental and fish production variables in
accordance with standardized work plans in twelve or more ponds at each of seven
geographical locations. The variables frequency andobsenred, of observation,
materials and methods are uniform for all locations. The field data are filed in a
centralized data base, called the CRSP Central Data Base. Statistical methods will beused to test hypotheses about correlations between variables and to evaluate the 
sources of variance within ponds, between ponds within locations, and between 
locations. 

The CRSP Central Data Base will be used to develop predictive models of the processes
occurring in pond culture systems. The models will be used to provide guidance for
ongoing and future research, to predict the performance of existing and proposed pondsystems subject to specific inputs and constraints, and to improve the operation and
efficiency of pond culture systems. 

The Global Experiment includes three cycles of experiments. Each cycle consists of
tvo series of observations, one during the dry season and one during the wet season.
The objective of the first cycle is to create a detailed baseline of chemical, physical,
and biological data on all ponds treated with a standard level of inorganic fertilizer.
In the second experimental cycle, ponds treated with inorganic fertilizer are compared
to ponds treated with organic fertilizer. In the third cycle, the responses of ponds to 
different levels of organic fertilizer are compared. 

The goal of the Pond Dynamics/Aquaculture Collaborative Research Data Reports(referred to as Data Reports) is to record the CRSP Central Data Base and to present
interpretations of site specific results. The Pond Dynamics/Aquaculture CRSP has
conducted the Global Experiment at seven project sites in six developing countries:
Thailand, Indonesia, the Philippines, Panama, Honduras, and Rwanda. The firstvolume of these reports provides descriptive information for each CRSP site. It
presents the physical characteristics of each site, including a geographical sketch,
climatology, and water and soil analyses. Experimental cycles are described in CRSP 
Work Plans One to Three, which are summunarized in the first volume. 
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Volume One will serve as the reference volume for the entire report series. Subsequentvolumes will focus on each site separatnly. Each Data Report will include one cycle(wet and dry seasons) of the Pond Dynamics/Aquaculture CRSP Global Experiment.Therefore, with few exceptions, each project site will have three Data Reports devotedto it. representing the results of the three cycles of the Global Experiment. In additionto the hard copy of experimental data published as a part of each Data Report, data arealso available from the PD/A CRSP in electronic form (on diskette) for computeranalysis. Cycle I of the Global Experiment in Gualaca, Panama is presented in this 
volume. 
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INTRODUCTION 

The Gualaca Freshwater Aquaculture Research Station was built in 1984 in Chiriqui
Province, western Panama, to supply fingerlings of tilapia. carps, and other fish to
producers in the area, and to conduct research in aquaculture. A description of the site 
and station facilities is given by Egna et al. (1987). 

This report covers the dry and wet season studies of Cycle I of the CRSP Global
Experiment, which were conducted during 1985 in Gualaca. The purpose of the studies was to establish a baseline of physical, chemical, biological, and hydrological
characteristics for a set of ponds being fertilized solely with inorganic phosphorus.
The cimate at Gualaca is seasonal, with one lainy and one dry season each year. The
Cycle I experiment was therefore conducted once each season to determine if there 
were differences related to season. 

MATERIALS AND METHODS 

The experimental design and data collection were the same for each season, except for 
differences which are discussed below. Twelve earthen ponds (868 m2 ) were stocked
with male Oreochromis niloticus (Nile tilapia) fingerlings at a rate of 1 fish/m 2 .
Males were manually separated from a mixed-sex population prior to the experiment.
Fish mortalities observed during the week after stocking were replaced with fish of
similar size. The water L'i all ponds was maintained at a depth of approximately 90 
cm. Water was added only when necessary to replace evaporation and seepage. 

Phosphorus fertilizer in the form of triple superphosphate (42% P2 0 5 ) was added 
every two weeks at a rate of 4 kg P205/ha. The fertilizer was mixed with water and 
dispersed over the pond surface as a liquid. Fertilizer that remained undissolved was 
placed on a platform in the pond. 

Water samples for chemical analysis were taken between 0730 and 0930 hours with a
90-cm column sampler. Each water sample was a composite of at least five
subsamples from different locations in the pond. Chemical analyses were carried out
according to procedures described in StandardMethods (APHA et al. 1975). Early
morning dissolved oxygen and pH were measured weekly; filterable orthophosphate
was measured every two weeks; and total phosphorus, nitrate nitrogen, totalammonia nitrogen, total alkalinity, and total hardness were measured once a month.
The fate of phosphate fertilizer was monitored by measuring filterable
orthophosphate 1, 2, 3, 6, and 13 days after each monthly application of fertilizer. 

Secchi disk visibility was measured weekly, and chlorophyll a and primaryproductivity were measured every two weeks. During the dry season, primary
productivity was measured in light-dark bottles placed 35 cm below the pond surface.
During the wet season, primary productivity was determined from changes in diel 
oxygen concentrations according to the method of Hall and Moll (1975). 

Maximum and minimum water temperatures 25 cm below the surface and 25 cm above
the bottom were recorded twice a week in two ponds during the wet season. Maximum
and minimum water temperatures were not taken during the dry season, because of alack of equipment. Evaporation, rainfall, and seepage were measured five days a 
week. 

Photosynthetically active radiation was measured daily by photometry. Fish growth
was monitored by sampling fish in each pond on a monthly basis. The dry season 
study began on 15 February 1985 and ended on 21 May 1985. The wet season study
began on 8 July 1985 and ended on 2 December 1985. 



Data were tabulated as means for each pond during each season. Unpaired t-tests wereused to determine differences between seasons, using computer software by Feldman et
al. (1988). Relat!onships among variables examined by regression analyses.were 

Differences were considered significant at an alpha level of 0.05.
 

RESULTS AND DISCUSSION 

Hydrology and soils 

The mean water temperatures for the dry and wet seasons were 25.8 and 28.30C,respectively. Mean minimum and maximum water temperatures for the wet season are summarized in Table 1. Mean weekly rainfall ranged from 0 mm/d (January to
March) to 40 mm/d (September) (Figure 1). 

Mean weekly pond evaporation ranged from 1.2 mm/d during the rainy season to 10.6mm/d during the dry season, with an annual mean of 4.0 mm/d (Figure 2). Solarradiation was lower during the wet season (Figure 3). Mean solar radiation for dry andwet season was 40.7 and 31.9 E/m 2/d, respectively. Mean pond seepage ranged from 19
to 58 mm/d. A water budget for the station is presented in Table 2. 

Means for pond soil variables, measured before and after the dry season and after thewet season study, are summarized in Tables 3, 4, and 5. The most notable changes insoil constituents-increases in Ca and pH and a decrease in Al-resulted from heavy
liming of ponds. 

Water quality 

Results of water quality analyses are summarized by pond in Table 6 and by season inTable 7. Data from pond #10 (wet season) were excluded from the analyses because of 
accidental drainage. 

Concentrations of phosphorus peaked and then decreased rapidly following theapplication of triple superphosphate (Figure 4). The disappearance of phosphorus inthe water column Is attributed to adsorption by soils. Filterable orthophosphate wassignificantly lower in the wet season than in the dry season, but total phosphorus was
significantly higher in the wet season. 

Only traces of nitrate nitrogen were found during the or the drywet season.Determinations of total ammonia nitrogen during the dry season were not considered
reliable, so comparison between seasons was inappropriate. 

Total alkalinity and total hardness tended to increase during the beginning of each
 
season, as limestone dissolved, and decrease during the remainder of the season.
Decreases in alkalinity and hardness levels 
were attributed to relatively high pondseepage. Total alkalinity and hardness levels were significantly lower in the wet than 
in the dry season. 
Minor elements measured in the water column at the beginning and end of the wet 
season are summarized in Table 8. 

Biological variables 

Secchi disk visibilities sometimes exceeded pond depths, which averaged 100 and 105 cm during dry and wet seasons, respectively. In these cases, a visibility of 105 and 110 was arbitrarily assigned to ponds during dry and wet seasons, respectively. Secchidisk visibilities showed no trends during the dry season (Figure 5), but decreased toconsistently lower levels during the second half of the wet season (Figure 6). There was 
no difference in secchi disk visibility between seasons. 
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Mean chlorophyll a values were low during both seasons, and showed no apparent
trends during either season (Figures 5 and 6). There was no significant difference 
between seasons for chlorophyll a values. 

Primary productivity was low during both seasons. Except for net primary
productivity, which increased with time in the dry season (Figure 7), no temporal
trends in primary productivity were observed (Figure 8). Differences between seasons
could not be statistically tested, because different methods were used each season to 
determine primary productivity. 

Gross fish yields during the dry (380 kg/ha) and wet (356 kg/ha) seasons were not
significantly different (Table 9). Reproduction occurred during both seasons because 
of human error during fish sexing. Stocked fish ceased growing after two months in 
both seasons (Figures 9 and 10), partly because of competition from reproduction.
Ponds yielding greater weights of stocked fish also had greater reproduction (P < 0.05; 
r = 0.60). Because the carrying capacity of ponds was apparently reached during each 
season (Figures 9 and 10), a good estimate of maximum fish biomass in ponds that
receive inorganic phosphorus as the sole nutrient input has been demonstrated for 
Gualaca. 

There were no simple correlations between chlorophyll a, secchi disk visibility, and 
gross primary productivity (GPP), or between chlorophyll a or GPP and water quality
variables. The lack of correlation may have resulted from low variability among
pond means for most variables. Gross fish yield was not significantly correlated with 
net primary productivity (NPP), GPP, or chlorophyll a (Figure 11) for combined data,
but there was a significant relationship between gross fish yield and NPP (r 0.81) and= 

GPP (r = 0.69) during the dry season (Figure 12).
 

SUMMARY 

Applications of limestone to pond bottoms during Cycle I increased soil pH and Ca,
and decreased Al. The carrying capacity of ponds that had been limed to total
alkalinity of 20 mg CaCO3 /L or higher, and that had received triple superphosphate as 
the sole nutrient input, was under 400 kg/ha. Mean gross primary productivity was
less than 3 mg 02/L/d, and mean filterable orthophosphate, total phosphorus, total 
ammonia nitrogen, and nitrate nitrogen were usually less than 0.05 mg/L, 0.11 mg/L,
0.3 mg/L and 0.00 mg/L, respectively. Differences between dry and wet seasons were
reflected primarily in the climatological variables. Precipitation was greater during
the wet season, while evaporation and solar radiation were less. Concentrations of
chemical constituents in the pond water were usually lower during the wet season 
because of dilution by rainfall. However, chlorophyll a and gross fish yield were not 
different between seasons. 
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Table 1. Mean weekly maximum and minimum water temperatures* (°C) taken 
at depths of 25 cm from the surface (S) and 25 cm from the pond bottom (B) during
the wet season of Cycle I at Gualaca, Panama. 

Week ofeach month 
1 2 3 4 X* SD N 

July 	 Max (S) --- 33.5 32.8 32.2 32.6 0.86 6
 
Min (S) --- 28.0 29.0 28.5 28.6 0.38 6

Max (B) ---
 30.0 30.0 30.3 30.2 0.98 6

Min (B) --- 28.0 28.0 29.0 28.4 0.80 6
 

Aug 	 Max (S) 30.0 31.5 31.5 33.2 32.6 0.81 8

Min (S) 28.5 27.5 29.5 28.0 28.3 0.83 8

Max (B) 29.5 28.8 30.0 30.5 29.8 1.03 8

Min (B) 29.5 28.0 29.0 28.3 28.6 0.74 8
 

Sept 	 Max (S) 
 33.0 31.3 31.5 32.0 31.9 1.05 8

Min (S) 27.8 28.0 28.0 29.3 28.3 0.76 8

Max (B) 31.5 30.0 30.0 30.0 30.4 0.92 8

Min (B) 28.5 28.8 28.5 29.8 28.9 0.69 8
 

Oct 	 Max (S) 
 31.3 32.0 31.6 31.9 31.7 0.53 8

Min (S) 28.0 27.0 26.3 28.2 27.5 1.68 8

Max (B) 28.8 29.0 30.8 30.3 29.7 1.43 8

Min (B) 25.3 28.0 25.6 28.3 26.8 3.20 8
 

Nov 	 Max (S) 30.0 30.4 31.5 31.4 30.8 0.74 8
 
Min (S) 26.5 27.6 28.6 28.6 27.8 0.92 8

Max (B) 28.9 29.5 29.9 29.5 29.4 0.65 8

Min (B) 26.9 28.0 28.8 28.3 28.0 0.75 8
 

* 	 Water temperatures were recorded in one pond twice a week until the third week 
of October; thereafter they were recorded in two ponds twice a week. 
The means and standard deviations were calculated from the original datarather than from the weekly means. 
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Table 2. Water budget for the Gualaca Freshwater Aquaculture Research Station during 1985. 

Water gain Station PotentialWater loss Water Replacement water(mm/d) (mm/d) balanceMonth Rainfall water" balance***Runoff Total Seepage Evap Total (mm/d) (u13 /d) (mm/d) 

January 0 0 0 31 6.2 37 -37February 0 1180 -160 0 31 7.8 39March 0 0 
-39 1250 -180 31 8.4 39 -394 8 12 31 5.6 37 -25 

1250April -18 
May 13 800 -420 33 31 3.1 34 -1 30 20June* 11 18 29 31 2.3 33 -4July 9 16 25 31 

130 17
1.4 32August 12 19 

-7 220 1431 31 1.6 33 -2September 27 20 47 60 1931 1.8 33 14October 13 20 33 31 0 352.4 33 0November 14 21 35 0 2131 2.6 34 1December 7 13 20 0 2231 4.4 35 -15 480 6 
Mean 9 13 22 31 4.0 35 -13 450 8 

*Valuesestimated by interpolation because measurements were unavailable.**Based on a total water surface area of 3.2 ha.***Hypothetical water balance If seepage rates were reduced from 31 to 10 mm/d. 



Table 3. Analysis of pond soil samples collected before the dry season experiment of Cycle 1 at Gualaca, Panama. 

Pond S042- pH Na Ca Mg AI % Organic Cl- CO3 % Composition
# (ppm) (meq/ 100 ml) matter (meq/100 ml) Sand Silt Clay 

1 20.2 5.1 0.297 4.46 0.83 2.8 2.6 0.030 tr. 42 24 34
2 14.9 5.1 0.237 3.77 0.86 4.5 2.7 0.020 tr. 48 24 283 13.7 4.9 0.275 1.93 0.89 7.4 2.3 0.089 tr. 44 26 30
4 14.2 4.7 0.249 1.39 0.58 7.8 3.1 0.020 tr. 44 26 30
5 11.9 4.9 0.264 1.72 0.49 7.8 2.1 tr. tr. 42 26 32 
6 20.7 5.0 0.926 2.56 0.64 4.5 3.9 tr. tr. 54 22 247 15.2 4.9 0.271 2.02 0.57 4.98 2.3 0.020 tr. 40 24 36
8 12.5 5.0 0.554 2.56 0.70 6.88 2.0 tr. tr. 52 22 269 19.5 5.0 0.409 2.03 0.52 6.17 3.0 0.015 tr. 50 24 2610 19.5 5.2 0.582 2.16 0.49 3.56 3.2 0.020 tr. 46 24 30 

X 16.2 5.0 0.406 2.40 0.66 5.64 2.7 0.031 -- 46 24 30 
SD 3.4 0.1 0.222 0.95 0.16 1.82 0.6 0.026 -- 5 2 4 



Table 4. Analysis of pond soil samples collected after the dry season experiment of Cycle I at Gualaca, Panama. 

Pond pH P K Ca Mg Al O.M. Mn Fe Zn Co % Composition
# (p1g/ml) (1jg/ml) (meq/ 100 ml) (%) (g/ml) Sand Silt Clay 

1 5.0 8.9 207.2 2.9 0.4 1.4 2.41 101.5 48.2 4.5 2.8 22 28 502 4.9 1.7 149.6 3.3 0.5 1.3 2.68 145.7 67.8 4.2 3.4 36 26 383 5.0 5.3 231.7 5.6 0.5 0.2 2.55 56.2 42.8 3.6 2.0 30 28 424 6.3 5.3 151.3 9.6 0.3 tr. 3.48 48.1 32.8 4.0 2.6 24 32 445 7.2 9.7 198.1 14.9 0.2 tr. 3.62 47.2 11.2 2.5 0.8 26 30 446 6.2 1.1 208.2 8.6 0.5 tr. 3.89 39.0 39.6 1.5 3.0 24 30 467 6.1 1.1 290.6 7.8 0.4 tr. 1.88 49.3 36.7 0.7 2.0 20 30 508 6.5 1.1 232.4 8.3 0.5 tr. 2.81 46.2 48.2 0.7 3.1 22 26 529 7.4 1.1 267.7 12.3 0.1 tr. 2.14 15.8 15.8 0.8 2.2 20 32 4810 6.0 1.1 214.8 7.2 0.4 tr. 2.48 41.7 41.7 1.1 2.7 30 28 42 

X 6.1 3.6 225.2 8.1 0.4 --- 2.89 65.2 38.4 2.4 2.5 25 29 46
SD 0.88 3.43 53.13 3.71 0.14 --- 0.684 33.29 16.24 16.24 0.75 5.2 2.2 4.4 



Table 5. Analysis of pond Lol samples collected after the wet season experiment of Cycle I at Gualaca, Panama. 

Pond 
# 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
17 
18 

Sand 

28 
36 
40 
46 
46 
44 
52 
38 
38 
36 
36 
34 

Silt 
(%) 

28 
28 
26 
26 
26 
26 
22 
22 
26 
24 
20 
20 

Clay 

44 
36 
34 
28 
28 
30 
26 
40 
36 
40 
44 
46 

pH 

5.8 
5.6 
5.1 
5.9 
5.5 
5.9 
6.0 
6.1 
5.3 
5.5 
6.1 
6.5 

P ill 
(jg/ml) (Wg/ml) 

1.7 33.3 
4.1 40.2 
1.7 37.9 
2.9 37.0 
2.3 30.0 
1.1 33.8 
2.9 32.7 
1.7 35.8 
1.7 33.3 
1.7 36.4 
1.7 39.8 
1.7 38.3 

Ca Mg Al 
(meq/100ml) 

11.9 0.9 tr. 
13.2 1.1 tr, 
9.4 0.9 0.6 

12.3 0.7 tr. 
10.5 0.7 tr. 
10.6 0.7 tr. 
9.4 0.7 tr. 

11.4 0.9 tr. 
8.3 0.7 0.3 

10.9 ,7 tr. 
12.6 0.9 tr. 
13.7 1.2 tr. 

OM 
(%) 

2.85 
2.14 
2.95 
3.22 
2.95 
4.02 
2.68 
2.01 
3.08 
3.48 
2.14 
1.88 

Mn 

155.4 
162.0 
117.6 
106.6 
109.9 
101.6 
109.9 
100.0 
116.9 
131.5 
153.3 
88.8 

Fe Zn Cu 
(jig/ml) 

90.0 tr. 6.2 
78.2 tr. 5.6 
83.3 tr. 5.0 
63.3 tr. 4.7 
64.8 tr. 6.1 
70.8 tr. 5.2 
74.6 tr. 5.1 
69.6 22.7 5.7 
74.6 tr. 5.1 
68.0 4.1 5.8 
79.1 1.3 7.2 
45.0 0.8 6.1 

Color 

Strong brown 

-

Yellowish brn 
Strong brown 

-

-

-

X 
SD 

40 
6.5 

25 
2.8 

36 
6.9 

5.6 
---

2.1 
0.82 

35.7 
3.1 

11.2 
1.6 

0.8 
0.17 

0.1 
0.19 

2.79 
0.65 

121.1 
24.0 

71.8 
11.4 

2.4 
6.5 

5.7 
0.69 



Table 6. Means, by pond, for variables measured during dry and wet seasons of Cycle 1.1985. Gualaca, Panama. 

Dry Season 

Pond 
Total 

phosphorus 
(mg/l P0 4 -P) 

Filterable 
phosphate 

(mg/l P0 4 -P) 

Total 
ammonia 

(mg/l NH3 -N) 

Nitrate 
nitrogen 

(mg/l N0 3 -N) 

Total 
alkalinity 

(mg/l 

Total 
hardness 

(mg/l 
pH 

Dissolved 
oxygen 
(mg/l) 

Chlorophyll 
a 

(jg/I) 

Secchi 
disk 
(cm) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
17 
18 

0.074 
0.099 
0.078 
0.049 
0.121 
0.058 
0.055 
0.114 
0.081 
0.068 
0.121 
0.053 

0.041 
0.042 
0.053 
0.035 
0.045 
0.028 
0.034 
0.045 
0.058 
0.07 

0.034 
0.068 

-

-
-

-

-

-

-
-
-
-
-
-

0.003 
0.003 
0.003 
0.002 
0.003 
0.002 
0.001 
0.001 

0 
0 

0.001 
0.001 

CaCO 3)
52 
44 
60 
54 
51 
60 
57 
44 
54 
38 
44 
37 

CaCO3) 
41 
36 
47 
44 
43 
49 
43 
35 
40 
33 
35 
28 

6.61 
6.71 
6.8 

6.79 
6.81 
6.85 
6.86 
6.76 
6.86 
6.86 
6.87 
6.69 

7 
6.8 
6.9 
6.9 
6.9 
6.9 
6.9 
7.1 
7.1 
7.2 
6.9 
7 

3.6 
4.7 
3.8 
3.9 
6 

5.9 
4.3 
1.1 
2.7 
6.6 
4.4 
4.8 

65 
61 
74 
84 
69 
85 
86 
90 
91 
92 
80 
84 

Wct Season 
1 
2 
3 
4 
5 
6 
7 
8 
9 
17 
18 

0.106 
0.105 
0.106 
0.117 
0.104 
0.09 

0.089 
0.095 
0.086 
0.108 
0.135 

0.023 
0.019 
0.029 
0.032 
0.029 
0.028 
0.036 
0.032 
0.033 
0.035 
0.04 

0.33 
0.32 
0.3 
0.4 
0.27 
0.23 
0.23 
0.24 
0.25 
0.25 
0.31 

0 
0 
0 
0 
0 
0 
0 

0.011 
0.011 
0.011 

0 

28.2 
28.5 
25.1 
18.4 
23.6 
27.9 
26.3 
17.7 
21.7 
21.9 
12 

34.9 
33.3 
34.9 
22 
29 

33.8 
31.1 
23.4 
26.4 
28 
16 

6.9 
6.97 
6.97 
6.75 
6.92 
7.11 
7.06 
6.91 
6.9 

7.11 
6.68 

6.69 
6.5 
6.6 

6.69 
6.66 
6.71 
6.78 
6.93 
6.98 
6.75 
6.74 

..9 
3.6 
4.2 
6.7 
5.2 
5 

4.2 
9.4 
4 

7.4 
5 

87 
94 
93 
84 

102 
101 
101 
86 
82 
77 
67 



Table 7. Seasonal means (±SE)for variables measured during dry and wet seasons of 

Cycle 1, 1985, Gualaca, Panama. N = 

Variable 

Gross fish yield (kg/ha) 


Total alkalinity (mg/L CaCO3 ) 


Total hardness (mg/L CaCO3 ) 


Total ammonia (mg/L NH 3 -N) 


Nitrate (mg/LN0 3 -N) 


Total phosphorus (mg/LP0 4 -P) 


Filt. orthophosphate (mg/L P0 4 -P) 


Early morning pH 

Secchi disk visibility (cm) 
Gross prim. prod. (rg 02/L/d) 

Net prim. prod. (mg 02/L/d) 

12 and 11 for dry and wet seasons, respectively. 

Wet 

356 ± 26.9 a 

24 ± 1.2 a 

30 ± 1.5 a 

0.28 ± 0.055 

0.003 ± 0.005 a 

0.10 ± 0.003 a 

0.03 ±0.002 a 

6.9 ± 8.03 b 

91±2.8 b 

2.3 ± 0.09 

1.3±0.04 

Season 

Dry 

380 ± 15.3 a
 

50±2.3b
 

40± 1.8b
 

- na
 

0.002 ± 0.0003 a
 

0.08 ± 0.008 b
 

0.05 ± 0.004 b
 

6.8 ± 8.01 a 

80 ± 3.0 a 

1.5 ± 0.15 na 

0.3 ± 0.07 na 

a,b: Seasonal means followed by the same letter are not different (P > 0.05).na: Statistical testing non-applicable or inappropriate. 
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Table 8. Major and minor elements found in ponds at the beginning (Initial) and 
end (Final) of the wet season of Cycle 1, 1985, Gualaca, Panama. 

Initial 
ppm 

Pond Na K Ca Mg B Cu Zn Mn Fe 
1 0.90 0.17 3.58 0.38 Below detectable limits 0.52 
2 0.97 0.18 3.40 0.46 0.58 
3 0.90 0.17 3.66 0.42 0.74 
4 0.74 0.13 3.66 0.30 1.78 
5 1.04 0.14 3.26 0.46 0.74 
6 0.96 0.14 3.38 0.42 0.63 
7 0.92 0.14 3.40 0.40 0.50 
8 0.87 0.13 3.46 0.19 0.41 
9 0.90 0.14 3.18 0.42 0.83 
17 0.93 0.16 3.48 0.46 0.75 
18 0.90 0.16 2.92 0.46 0.65 
Mean 0.91 0.15 3.40 0.40 0.74 
SD 0.074 0.018 0.218 0.084 0.367 

Final 

Pond Na K Ca 
ppm 
Mg B Cu Zn Mn Fe 

2 0.31 0.12 3.96 0.26 Below detectable limits 0.29 
3 0.32 0.13 3.74 0.26 0.26 
4 0.39 0.10 3.76 0.16 0.21 
5 0.38 0.10 3.90 0.22 0.19 
6 0.37 0.14 4.20 0.24 0.23 
7 0.36 0.11 4.16 0.22 0.22 
8 0.32 0.10 4.04 0.20 0.21 
9 0.32 0.11 3.54 0.18 0.29 
10 0.40 0.13 3.82 0.22 0.22 
17 0.40 0.20 4.54 0.56 0.24 
18 0.36 0.11 3.26 0.22 0.24 
Mean 0.36 0.12 3.90 9.25 0.24 
SD 0.034 0.029 0.344 0.107 0.032 
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Table 9. Yields of Oreochromisniloticusstocked at 1/m 2 during dry and wet seasons of Cycle 1,
1985, Gualaca, Panama. 

Dry Season
 

Pond 

1 
2 

Area 
(m2 ) 
832 
818 

Initial 
mean wt. 

(g) 
28 
30 

Final 
mean wt. 

(g) 
43 
45 

Survival 
(%) 
86 
88 

Final wt. of Fingerling 
adult fish production 

(kg/ha) (kg/ha) 
371 62 
396 98 

Gross 
yield 

(kg/ha) 
433 
494 

Net 
yield 

(kg/ha) 
153 
196 

3 
4 
5 

815 
885 
928 

31 
29 
29 

37 
38 
38 

91 
84 
81 

339 
340 
306 

42 
56 
34 

381 
397 
340 

73 
109 

50 
6 
7 
8 
9 
10 
17 

859 
826 
826 
890 
839 

1037 

28 
29 
31 
29 
28 
26 

41 
37 
37 
34 
33 
30 

88 
89 
81 
81 
81 
96 

359 
328 
298 
274 
281 
286 

65 
65 
33 
35 
70 
92 

423 
392 
331 
308 
351 
378 

143 
104 

17 
22 
71 

117 
18 865 27 32 88 284 41 326 58 

Wet Season 
1 832 17 30 85 258 171 429 263 
2 818 17 25 93 155232 88 320 

3 815 16 26 
 88 226 50 277 113

4 885 17 25 91 230 76 306 138 
5 928 15 28 
 89 245 223 468 310
 
6 859 17 30 91 270 171 441 275
7 826 16 25 
 98 244 116 361 197
 
8 826 17 23 118 275 125 401 235

9 890 16 27 97 
 262 158 419 257
 
17 1037 18 24 
 89 231 108 339 159 
18 865 16 20 64 129 32 161 0 
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Figure 1. Mean weekly rainfall during Cycle I at Gualaca, Panama. 
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Figure 2. Mean weekly pond evaporation during Cycle I experiments at Gualaca,
Panama. 
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Figure 3. Mean weekly solar radiation during Cycle I at Gualaca, Panama. 
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Figure 4. Mean filterable orthophosphate concentrations during the wet season 
experiment of Cycle I at Gualaca, Panama (n = 11). Arrows indicate applications of 
triple superphosphate. 
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Figure 5. Mean Secchi disk visibility and chlorophyll a concentrations during the dry
season of Cycle I at Gualaca, Panama. 
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Figure 6. Mean Secchi disk visibility and chlorophyll a concentrations during the wet 
season of Cycle I at Gualaca, Panama. 
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Figure 7. Mean net primary productivity (mg 0 2 /L/d) and gross primary productivity
(mg 0 2 /L/d) during the dry season of Cycle I at Gualaca, Panama. 
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Figure 8. Mean net primary productivity (mg 0 2 /L/d) and gross primary productivity
(mg 0 2 /L/d) during the wet season of Cycle I at Gualaca, Panama. 
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Figure 9. Mean weight of adult Oreochromisnilottcus during the dry season 
experiment of Cycle I at Gualaca, Panama. 
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Figure 10. Mean weight of adult Oreochromisniloticus during the wet season
experiment of Cycle I at Gualaca, Panama. 
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Figure 11. Correlation of mean chlorophyll a and mean gross fish yield for wet and 
dry seasons of Cycle I at Gualaca, Panama. 
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wet and dry seasons of Cycle I at Gualaca, Panama. 
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Units of Measurement and Abbreviations Used in 
the Appendix Tables 

Daily Weather Measurements: 
SOLARI (solar radiation) ............................................ E/M2/d

SOLAR2 (solar radiation) .......................................... cal/cm2 /d
 
RAIN (rainfall).......................................................... cm/d

WIND (wind speed) ........................................................ km/hr

ATEMPMAX (max air temperature) ................................. C
 
ATEMPMIN (min air temperature) .................................. °C
 
EVAP (evaporation) .............................................. mm/d
 

Daily Pond Measurements:
 
D EPTH ......................................................................... m
 
INFLOW ......................................................................... m3/hr

OVERFLOW ...................................................................... Y/N
"nil". ................................................................ 
 Oreochromis niloticus 

Weekly and Twice-Weekly Measurements:
 
All DO (dissolved oxygen) ....................... mg/L
 
All TEMP (temperature) .............................................. C
 
ALKA (alkalinity) .................................................. mg/L (asCaCO3)

HARD (total hardness)........................................... mg/L (as CaCO3 )
 
All N (Kjeldahl, NO 2 , M03, Total) ................................... mg/L
 
All P (Total, Ortho-PO4) ........................... mg/L
 
SECCI I DISK ............................................................... cm
 
CHLOROPHYLL a, b, or; .......................................... mg/m 3
 

Diurnal Measurements: 
All DO (dissolved oxygen) .............................................. mg/L
All TEMP (temperature) .............................................. °C 

Fish/Shrimp Stocking, Sampling, and Harvesting: 
"STK".......................................................................... stocking 
"SA M "......................................................................... sampling
"HAR ........................................................................ harvestinr
'nil". ................................................................ Oreochromis n, lotcus
 
POP. WEIGHT ............................................................... kg
 
SAMPLE LENGTH ....................................................... cm
 
REPROD. WEIGHT ........................................................ kg
 

Plankton and Benthos: 
NET (PRIMARY) PRODUCTION ................................ mg C/m 3 /d
GROSS (PRIMARY) PRODUCTION ............................. mg C/m 3/d 

/ 



Water Quality Characteristics: 
ALKALIN (alkalinity)............................................ mg/L (asCaCO3)
HARDNESS ........................................................... mg/L (asCaCO3 )
All N (NH3 , NO2 , NO3 , N0 2+N0 3) ..................................... mg/L 
All P (Total, Ortho-P) ..................................................... mg/L

Cl ............................................................................ 
 mg/L
SALT ............................................................................ 
 ppt
SO4 ............................................ mg/L
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
BORON ...........................................................................mg/L

CALCIUM ........................................................................ 
 mg/L
COPPER .......................................................................... 
 mg/L
IRON ................................................................................. 
 mg/L
MAGNESIUM ................................... 
 mg/L
POTASSIUM ................................................................... 
 mg/L
SODIUM .......................................................................... 
 mg/L
ZINC ................................................................................ 
 mg/L
 

Pond Soil Characteristics:
 
CLAY .................................................................................
SILTo/ %
 
S I ..............................................
% 
SO ANI ............................................................................. %
SOIL PC....... .......................... .......................... pml%
 
SOIL M ........................................................................ meq/lOOg

SOIL ................................................................... 
 m eq/ 1 g
SOIL Mg ....................................................................... 
 meq/lO0 g
SOIL N .................................................................. m eq/%p g
SOIL N ...................................................................... m
 
SOIL NH .................................... 
 . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . ....ppm

SOIL CEC................................. I................................. ppm

SOIL NAL ................................................................. m./.m

SOIL Al . .................................................................... 
 ppm 
SOILF .....................................Fe.................................. 
 ppmSOIL Zn........................................................................... 
 ppm 

SOIL Mn ...................................... 
 ppm
SOIL Cu ............ .................. ...................... ppm
SOIL SO4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ppm 

Analysis of Nutrients and Lime: 
All NUTRIENTS ................................................ % (dry matter basis) 

Nutrient and Lime Inputs: 
All QUANTITIES ............................................................ 
kg/haTSP ................................................................. triple superphosphate"
. 
"cac ......................................................................... C O3 



Table 1. Daily Weather Measurements. Gualaca, Panama, Cycle I, Dry Season 

DAY MONRh YEAR SOLARI SOIAR2 RAIN WIND ATEX ATEB9'IN EVAP 
--- -- -- ---- ------------- -------- -------- -------- -------

15 2 1985 52.62 12.55 
16 2 1985 53.11 
17 2 1985 52.35 13.02 
18 2 1985 51.3 9.89 
19 2 1985 51.3 11.04 
20 2 1985 51.4 
21 2 1985 51.32 
22 2 1985 52.35 11.03 
23 2 1985 52.14 8.85 
24 2 1985 53.48 9.06 
25 2 1985 53.89 10.38 
26 2 1985 52.36 12.66 
27 2 1985 54.02 
28 2 1985 53.81 11.62 
1 3 1985 53.75 11.27 
2 3 1985 53.65 
3 3 1985 52.14 12.08 
4 3 1985 52.85 11.96 
5 3 1985 53.67 12.05 
6 3 1985 54.08 14.53 
7 3 1985 54.41 14.99 
8 3 1985 54.01 15.5 
9 3 1985 53.39 12.16 

10 3 1985 53.16 13.5 
11 3 1985 47.19 12.34 
12 3 1985 54.44 12.13 
13 3 1985 46.25 7.37 
14 3 1985 52.23 7.82 
15 3 1985 47.63 7.55 
16 3 1985 50.38 
17 3 1985 7.25 
18 3 1985 46.3 7.94 
19 3 1985 41.91 0.2 6.16 
20 3 1985 36.42 0.4 5.65 
21 3 1985 39.56 4.89 
22 3 1985 39.54 5.57 
23 3 1985 45.26 
24 3 1985 52.36 7.47 
25 3 1985 53.18 8.34 
26 3 1985 52.98 11.05 
27 3 1985 53.2 13.92 
28 3 1985 54.54 13.08 
29 3 1985 52.6 12.84 
30 3 1985 45.79 9.43 
31 3 1985 7.53 
1 4 1985 29.63 36. 



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

Table 1. Daily Weather Measurements. Gualaca, Panama, Cycle I,Dry Season 

DAY OR YEAR 

2 4 1985 

3 4 1985 

4 4 1985 

5 4 1985 

6 4 1985 

7 4 1985 

8 4 1985 

9 4 1985 


10 4 1985 

11 4 1985 

12 4 1985 

13 4 1985 

14 4 1985 

15 4 1985 

16 4 1985 

17 4 1985 

18 4 1985 

19 4 1985 

20 4 1985 

21 4 1985 

22 4 1985 

23 4 1985 

24 4 1985 

25 4 1985 

26 4 1985 

27 4 1985 

28 4 1985 

29 4 1985 

30 4 1985 

1 5 1985 

2 5 1985 

3 5 1985 

4 5 1985 

5 5 1985 

6 5 1985 

7 5 1985 

8 5 1985 

9 5 1985 


10 5 1985 

11 5 1985 

12 5 1985 

13 5 1985 

14 5 1985 

15 5 1985 

16 5 1985 

17 5 1985 

18 5 1985 

19 5 1985 

20 5 1985 


SOLMAI 

39.1 
43.35 
55.13 
55.12 
54.27 
56.12 
55.63 


55.66 
51.83 

49.73 


51.17 
48.91 
48.54 

53.41 

48.42 

42.34 

40.13 

37.98 

41.23 

30.42 

31.45 

29.53 

33.29 

31.55 

33.39 

27.06 

29.65 

39.16 

42.76 

47.05
 
49.68
 
45.42 

40.79 

25.54 

27.63 

27.81 
26.7 


31.43
 
21.77
 
29.97 

42.07 

37.13 
17.2 


28.97
 
42.29
 
41.53
 
43.25 


SLA RAIN 

3.6 
15.5 

14. 

0.1 

0.3 

0.7 

7.6 

6.8
 
23. 

7.4 

17. 
1.6 

24. 

2.5 


0.45 

48. 

77.
 

0.15 

86. 

1.5 

17. 


WIND ATEW ATENPMIN EVAP 

4.44 
2.1; 
5.24 
6.31 
7.32 

9.39 
9.61 

11.07 
10.49
 
7.12
 
7.14 
8.24 
7.99 
6.84
 
7.18 
9.89
 
8.44
 
6.13
 
5.66
 
5.78
 
5.13
 
3.24
 
3.52
 

3.09
 
4.58
 
4.76
 
2.74
 
5.54 
2.94
 

24.5
 
5.52
 
4.04
 
2.76
 

3.14 

34.5 1.54
 
4.62
 

2.15
 

2.25
 

,2 



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

Table 1. Daily Weather Measurements. Gualaca, Panama, Cycle I,Wet Season
 

DAY MONTh YEAR SOLARI SOLAR2 RAIN WIND ATENMX ATEJDHIN EVAP
 
--------

12 7 1985 38.62 15.5 
13 7 1985 26.61 
14 7 1985 31.92 
15 7 1985 28.25 4.6 
16 7 1985 38.58 1.2 
17 7 1985 33.42 18.5 
18 7 1985 36.34 4.6 
19 7 1985 19.8 1.2 
20 7 1985 29.15 
21 7 1985 43.85 
22 7 1985 26.92 
23 7 1985 24.1 20. 
24 7 1985 22.% 2.2 
25 7 1985 31.84 13. 
26 7 1985 38.41 3.5 
27 7 1985 28.38 
28 7 1985 40.5 
29 7 1985 21.51 
30 7 1985 37.88 
31 7 1985 39.98 
1 8 1985 27.34 0.1 
2 8 1985 31.27 23. 
3 8 1985 41.48 
4 8 1985 34.78 
5 8 1985 34.7 14.5 
6 8 1985 19.92 0.7 
8 8 1985 30.27 0.9 
9 8 1985 13.4 61. 

10 8 1985 31.29 
11 8 1985 34.59 
12 8 1985 42.76 13. 
13 8 1985 25.85 
14 8 1985 24.48 3.8 
15 8 1985 30.12 4.4 
16 8 1985 28.14 12.5 
17 8 1985 22.41 
18 8 1985 20.32 
19 8 1985 29.77 67. 
20 8 1985 38.56 43. 
21 8 1985 30.47 
22 8 1985 37.66 22. 
23 8 1985 25.01 
24 8 1985 31.52 
25 8 1985 30.11 
26 8 1985 23.83 69.5 
27 8 1985 35.75 5.65 

28.5 21.5
 

30.5 22.5 
2.4 
1.7 
2.1 
1.9 
2.9 

22.5 

1.6 
1.2 
0.3 
1.9 

2.4 

2.1 

31.5 
1.9 
2.5 
1.3 
0.4 

1.1 
4. 

0.8 
2.2 
1.8 

30.5 

0.6 
1.9 
3.1 
2.8 
2.9 

31.5 1.
 
2.2 



Table 1. Daily Weather Measurements. Gualaca, Panama, Cycle I,Wet Season 

DAY I0NTH YEAR SOIARI SO.AR2 RAIN WIND ATEH ATEPIN EVAP 
--- -- -- ---- ----------- -------- -------- -------- -------

28 
29 
30 

8 
8 
8 

1985 
1985 
1985 

29.35 
16.9 

33.35 

21.5 

8.8 21.5 

2. 
3.4 
0.3 

31 8 1985 46.33 
1 9 1985 36.42 
2 
3 

9 
9 

1985 
1985 

29.18 
21.62 

13.5 
22. 32.5 

5.5 
1.5 

4 
5 
6 

9 1985 
9 1985 
9 1985 

30.52 
31.83 
21.43 

24. 
22. 

6.25 31.5 

1.3 
3.5 
2.1 

7 9 1985 17.51 
8 9 1985 28.37 
9 9 1985 26.45 32. 1. 

10 9 1985 24.06 106. 
It 9 1985 34.77 28. 
12 
13 

9 
9 

1985 
1985 

30.69 
34.32 

61. 
7.2 31.1 21.1 

2.8 
1.6 

14 9 1985 30.09 
15 9 1985 17.23 
16 9 1985 28.97 Ill. 
17 9 1985 34.4 14. 1.1 
18 9 1985 26.94 20.5 2.8 
19 9 1985 23.26 1.6 2.2 
20 9 1985 28.32 105. 
21 9 1985 25.65 
22 9 1985 22.71 
23 9 1985 38.82 66. 1. 
24 9 1985 38.07 32.2 21.1 4.4 
25 9 1985 48.97 23.5 3.8 
26 9 1985 29.37 7.5 
27 9 1985 26.5 13.5 
28 9 1985 19.57 
29 9 1985 27.61 
30 9 1985 33.33 45. 1. 
1 10 1985 0.8 3.3 
2 10 1985 23.7 44. 6.2 
3 10 1985 10.28 25.5 0.5 
4 10 1985 20.63 31. 31.5 21.5 0. 
5 10 1985 13.46 
6 10 1985 30.61 
7 10 1985 35.41 28.5 
8 
9 

10 
10 

1985 
1985 

27.73 
32.3 13.5 

3.8 
2.4 

10 10 1985 25.64 2.4 2.7 
It 10 1985 34.99 
12 10 1985 25.08 
13 10 1985 27.03 
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Table 1. Daily Weather Measurements. Gualaca, Panama, Cyc.e I,Wet Season 

DAY ?Th YEAR SOLARI SOAR2 RAIN WINI) ATEWP ATE*IN EVAP 
--- -- -- ---- ------------- -------- -------- -------- -------

14 10 1985 19.85 73.5 1.5 
15 10 1985 32.38 2.5 31.5 22.5 3.1 
16 10 1985 31.92 2.9 
17 10 1985 40.68 13. 2.9 
18 10 1985 25.76 8.3 31.5 3.1 
19 10 1985 31.9 
20 10 1985 32.22 
21 10 1985 28.64 41.5 3.2 
22 10 1985 34.1 2.4 
23 10 1985 27.47 29.8 2.5 
24 10 1985 33.38 2.1 
25 10 1985 44.92 3.2 
26 10 1985 35.19 
27 10 1985 24.14 
28 10 1985 32.38 31. 2.9 
29 10 1985 20.84 5.5 31.5 1.9 
30 10 1985 11.9 17.5 0.2 
31 10 1985 22.32 30.6 0. 
1 11 1985 28.47 32.2 5.3 
2 11 1985 24.9 
3 11 1985 17.12 
4 11 1985 36.98 
5 11 1985 27.75 108.5 29.5 23.9 
6 11 1985 31.95 0.01 2.5 
7 11 1985 27.67 29.4 2.9 
8 11 1985 35.71 59.7 22.5 
9 11 1985 26.19 

10 11 1985 41.69 
11 11 1985 34.12 
12 11 1985 38.16 0.8 
13 11 1985 32.66 0. 
14 11 1985 34.45 15.2 2.8 
15 11 1985 29.54 246 21.5 3.7 
16 11 1985 25.67 
17 11 1985 42.58 
21 11 1985 37.19 2.1 
22 11 1985 33.06 31.5 3.6 
23 11 1985 34.96 
24 11 1985 38.03 
25 11 1985 37.8 49.7 7.1 
26 11 1985 45.12 31.5 21.5 3.8 
27 11 1985 37.82 5.3 
29 11 1985 35.% 8.1 3.1 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Dry Season 

DAY MONTH YEAR PONDI DEPTH INFLOW OVERFLOW DEAN SPECIES 
S---- -------- -------- -----

19 2 1985 1 0.918 N N 0 nil 
19 2 1985 2 0.966 N N 0 nil 
19 2 1985 3 0.899 N N 0 nil 
19 2 1985 4 0.89 N N 0 nil 
19 2 1985 5 0.84 N N 0 nil 
19 2 1985 6 0.982 N N 0 nil 
19 2 1985 7 0.886 N N 0 nil 
19 2 1985 8 0.894 N 1 0 nil 
19 2 1985 9 0.937 N N 0 nil 
19 2 1985 10 0.928 N N 0 nil 
19 2 1985 17 0.955 N N 0 nil 
19 2 1985 18 0.835 N N 0 nil 
20 2 1985 1 0.895 N N 0 nil 
20 2 1985 2 0.92 N N 0 nil 
20 2 1985 3 0.875 N N 0 nil 
20 2 1985 4 0.872 N N 0 nil 
20 2 1985 5 0.821 N N 0 nil 
20 2 1985 6 0.965 N N 0 nil 
20 2 1985 7 0.868 N N 0 nil 
20 2 1985 8 0.861 N N 0 nil 
20 2 1985 9 0.918 N N 0 nil 
20 2 1985 10 0.903 N N 0 nil 
20 2 1985 17 0.888 N N 0 nil 
20 2 1985 18 0.765 N N 0 nil 
21 2 1985 1 0.873 N N 0 nil 
21 2 1985 2 0.876 N N 0 nil 
21 2 1985 3 0.85 N N 0 nil 
21 2 1985 4 0.855 N N 0 nil 
21 2 1985 5 0.803 N N 0 nil 
21 2 1985 6 0.947 N N 0 nil 
21 21985 7 0.85 N N 0 nil 
21 2 1985 8 0.827 N N 0 nil 
21 21985 9 0.898 N N 0 nil 
21 2 1985 10 0.877 N N 0 nil 
21 2 1985 17 0.839 N N 0 nil 
21 2 1985 18 0.912 Y N 0 nil 
22 2 1985 1 0.846 N N 0 nil 
22 2 1985 2 0.83 N N 0 nil 
22. 2 1985 3 0.819 N N 0 nil 
22 2 1985 4 0.833 N N 0 nil 
22 2 1985 5 0.78 N N 0 nil 
22 2 1985 6 0.924 N N 0 nil 
22 2 1985 7 0.827 N N 0 nil 
22 2 1985 8 0.789 N N 0 nil 
22 2 1985 9 0.873 N N 0 nil 
22 2 1985 10 0.845 N N 0 nil 
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Table 2. Daily Pond MeaSurements. Gualaca, Panama, Cycle I,Dry Season 

DAY OR YEAR PON DEPTH IWLOW OVMI'LOW DEM SPECIES 
--------- -------- -------- ------

22 2 1985 17 0.795 N N 0 nil 
22 2 1985 18 0.835 N N 0 nil 
23 2 1985 1 0.822 N N 0 nil 
23 2 1985 2 0.984 Y N 0 nil 
23 2 1985 3 0.793 N N 0 nil 
23 2 1985 4 0.815 N N 0 nil 
23 2 1985 5 1.002 Y N 0 nil 
23 2 1985 6 0.907 N N 0 nil 
23 2 1985 7 0.81 N N 0 nil 
23 2 1985 8 0.961 Y N 0 nil 
23 2 1985 9 0.854 N N 0 nil 
23 2 1985 10 0.819 N N 0 nil 
23 2 1985 17 1.012 Y N 0 nil 
23 2 1985 18 0.776 N N 0 nil 
24 2 1985 1 N N 0 nil 
24 2 1985 2 0.931 N N 0 nil 
24 2 1985 3 0.807 Y N 0 nil 
24 2 1985 4 0.797 N N 0 nil 
24 2 1985 5 0.971 N N 0 nil 
24 2 1985 6 0.889 N N 0 nil 
24 2 1985 7 0.791 N N 0 nil 
24 2 1985 8 0.923 N N 0 nil 
24 2 1985 9 0.833 N N 0 nil 
24 2 1985 10 0.79 N N 0 nil 
24 2 1985 17 0.953 N N 0 nil 
24 2 1985 18 0.774 Y N 0 nil 
25 2 1985 1 0.775 N N 0 nil 
25 2 1985 2 0.88 N N 0 nil 
25 2 1985 3 0.779 N N 0 nil 
25 2 1985 4 0.778 N N 0 nil 
25 2 1985 5 0.945 N N 0 nil 
25 2 1985 6 0.87 N N 0 nil 
25 2 1985 7 0.772 N N 0 nil 
25 2 1985 9 0.884 N N 0 nil 
25 2 1985 9 0.813 N N 0 nil 
25 2 1985 10 0.763 N N 0 nil 
25 2 1985 17 0.899 N N 0 nil 
25 2 1985 18 0.72 N N 0 nil 
26 2 1985 1 0.938 Y N 0 nil 
26 2 1985 2 0.828 N N 0 nil 
26 2 1985 3 0.83 Y N 0 nil 
26 2 1985 4 0.942 Y N 0 nil 
26 2 1985 5 0.915 N N 0 nil 
26 2 1985 6 0.846 N N 0 nil 
26 2 1985 7 0.936 Y N 0 nil 
26 2 1985 8 0.842 N N' 0 nil 
26 2 1985 9 0.787 N N 0 nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Dry Season 

DAY MONTH YEAR POND)t DEPTH INFLOW OVERflOW DEADI SPECIES 
---------- ------------ -------- ------

26 2 1985 10 0.985 Y N 0 nil 
26 2 1985 17 0.845 N N 0 nil 
26 2 1985 18 0.851 Y N 0 nil 
27 2 1985 1 0.908 N N 0 nil 
27 2 1985 2 0.78 N N 0 nil 
27 2 1985 3 N N 0 nil 
27 2 1985 4 0.918 N N 0 nil 
27 2 1985 5 0.888 N N 0 nil 
27 2 1985 6 0.824 N N 0 nil 
27 2 1985 7 0.912 N N 0 nil 
27 2 1985 8 0.804 N N 0 nil 
27 2 1985 9 0.903 Y N 0 nil 
27 2 1985 10 0.951 N N 0 nil 
27 2 1985 17 0.802 N N 0 nil 
27 2 1985 18 0.791 N N 0 nil 
28 2 1985 1 0.883 N N 0 nil 
28 2 1985 2 Y N 0 nil 
28 2 1985 3 0.817 Y N 0 nil 
28 2 1985 4 0.898 N N 0 nil 
28 2 1985 5 0.864 N N 0 nil 
28 2 1985 6 0.809 N N 0 nil 
28 2 1985 7 0.893 N N 0 nil 
28 2 1985 8 0.77 N N 0 nil 
28 2 1985 9 0.882 N N 0 nil 
28 2 1985 10 0.921 N N 0 nil 
28 
28 

2 
2 

1985 
1985 

17 
18 

0.989 
0.934 

Y 
Y 

N 
N 

0 
0 

nil 
nil 

1 3 1985 1 0.854 N N 0 nil 
1 3 1985 2 0.831 N N 0 nil 
1 3 1985 3 0.788 N N 0 nil 
1 3 1985 4 0.876 N N 0 nil 
1 3 1985 5 0.84 N N 0 nil 
1 3 1985 6 0.79 N N 0 nil 
1 3 1985 7 0.872 N N 0 nil 
1 3 1985 8 0.75 N N 0 nil 
1 3 1985 9 1.049 Y N 0 nil 
1 3 1985 10 0.889 N N 0 nil 
1 3 1985 17 0.931 N N 0 nil 
1 3 1985 18 0.863 N N 0 nil 
2 3 1985 1 0.83 N N 0 nil 
2 3 1985 2 0.81 N N 0 nil 
2 3 1985 3 0.833 Y N 0 nil 
2 3 1985 4 0.858 N N 0 nil 
2 3 1985 5 0.818 N N 0 nil 
2 3 1985 6 0.871 Y N 0 nil 
2 3 1985 7 0.854 N N 0 nil 
2 3 1985 8 0.867 Y N 0 nil 
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--------------------- -------- -------- -------

Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle 1,Dry Season 

DAY MONH YEAR POND DEPTH INFLOW OVERFLOW D)EAI SPECIES 

2 3 1985 9 1.028 N N 0 nil 
2 3 1985 10 0.86 N N 0 nil 
2 3 1985 17 0.883 N N 0 nil 
2 3 1985 18 0.807 N N 0 nil 
3 3 1985 1 0.804 N N 0 nil 
3 3 1985 2 0.763 N N 0 nil 
3 3 1985 3 0.802 N N 0 nil 
3 3 1985 4 0.834 N N 0 nil 
3 3 1985 5 0.79 N N 0 nil 
3 3 1985 6 0.85 N N 0 nil 
3 3 1985 7 0.833 N N 0 nil 
3 3 1985 8 0.833 N N 0 nil 
3 3 1985 9 1.002 N N 0 nil 
3 3 1985 10 0.825 N N 0 nil 
3 3 1985 17 0.834 N N 0 nil 
3 3 1985 18 0.758 N N 0 nil 
4 3 1985 1 0.777 N N 0 nil 
4 3 1985 2 0.723 N N 0 nil 
4 3 1985 3 0.775 N N 0 nil 
4 3 1985 4 0.813 N N 0 nil 
4 3 1985 5 0.767 N N 0 nil 
4 3 1985 6 0.832 N N 0 nil 
4 3 1985 7 0.812 N N 0 nil 
4 3 1985 8 0.7% N N 0 nil 
4 3 1985 9 0.986 N N 0 nil 
4 3 1985 10 0.798 N N 0 nil 
4 3 1985 17 0.792 N N 0 nil 
4 3 1985 18 0.706 N N 0 nil 
5 3 1985 1 0.751 N N 0 nil 
5 3 1985 2 0.679 N N 0 nil 
5 3 1985 3 0.746 N N 0 nil 
5 3 1985 4 0.792 N N 0 nil 
5 3 1985 5 0.743 N N 0 nil 
5 3 1985 6 0.813 N N 0 nil 
5 3 1985 7 0.794 N N 0 nil 
5 3 1985 8 0.762 N N 0 nil 
5 3 1985 9 0.961 N N 0 nil 
5 3 1985 10 0.769 N N 0 nil 
5 3 1985 17 0.751 N N 0 nil 
5 3 1985 18 0.66 N N 0 nil 
6 3 1985 1 Y N 0 nil 
6 3 1985 2 Y N 0 nil 
6 3 1985 3 Y N 0 nil 
6 3 1985 4 0.872 Y N 0 nil 
6 3 1985 5 Y N 0 nil 
6 3 1985 6 0.791 N N 0 nil 
6 3 1985 7 0.936 Y N 0 nil 
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--- -------- -------- ------

Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Dry Season 

DAY MONTH YEAR PONDI DEPTH INFLOW OVERFLOW DEADI SPECIES 
S-------
6 3 1985 8 0.867 Y N 0 nil 
6 3 1985 9 0.932 N N 0 nil 
6 3 1985 10 0.985 Y N 0 nil 

1985 Y
6 3 17 N 0 nil
 
6 3 1985 18 
 Y N 0 nil 
7 3 1985 1 0.897 Y N 0 nil 
7 3 1985 2 0.95 Y N 0 nil 
7 3 1985 3 0.85 V N 0 nil 
7 3 1985 4 0.822 N N 0 nil 
7 3 1985 5 0.998 Y N 0 nil 
7 3 1985 6 0.998 Y N 0 nil 
7 3 1985 7 0.975 Y N 0 nil 
7 3 1985 8 0.969 Y N 0 nil 
7 3 1985 9 0.907 N N 0 nil
7 3 1985 10 1.032 Y N 0 nil 
7 3 1985 17 0.952 Y N 0 nil 
7 3 1985 18 0.876 Y N 0 nil 
8 3 1985 1 0.867 N N 0 nil 
8 3 1985 2 0.899 N N 0 nil 
8 3 1985 3 0.816 N N 0 nil 
8 3 1985 4 0.797 N N 0 nil 
8 3 1985 5 0.967 N N 0 nil 
8 3 1985 6 0.95 N N 0 nil 
8 3 1985 7 0.943 N N 0 nil 
8 3 1985 8 0.958 N N 0 nil 
8 3 1985 9 0.88 N N 0 nil 

~1 19 8:p3 0 8 i~8 3 1985 18 0.816 
 N N 0 nil
 
9 3 1985 1 0.841 N N 0 nil 
9 3 1985 2 0.857 N N 0 nil

9 3 1985 3 0.789 N N 0 nil
 
9 3 1985 4 0.777 N N 0 nil
 
9 3 1985 5 0.943 N N 0 nil
 
9 3 1985 6 0.932 N N 0 nil
 
9 3 1985 7 0.924 N N 0 nil
 
9 3 1985 8 0.924 N N 0 nil
 
9 3 1985 9 0.86 N N 0 nil
 
9 3 1985 10 0.965 
 N N 0 nil 
9 3 1985 17 0.854 N N 0 nil 
9 3 1985 18 0.767 N N 0 nil 

10 3 1985 1 0.811 N N 0 nil
 
10 3 1985 2 0.814 N N 
 0 nil
 
10 3 1985 3 0.802 Y N 0 nil
 
10 3 1985 4 0.753 N N 0 nil
 
10 3 1985 5 0.912 
 N N 0 nil
 
10 3 1985 6 0.909 N N 0 nil
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Dry Season 

DAY MONTH YEAR PON DEPTH INFLOW OVERFLOW DM SPECIES 

10 3 1985 7 0.902 N N 0 nil 
10 3 1985 8 0.888 N N 0 nil 
10 3 1985 9 0.836 N N 0 nil 
10 3 1985 10 0.934 N N 0 nil 
10 3 1985 17 0.811 N 0 nil 
10 3 1985 18 0.875 Y N 0 nil 
10 3 1985 1 0.785 N N 0 nil 
11 3 1985 2 0.775 N N 0 nil 
11 3 1985 3 0.925 Y N 0 nil 
11 3 1985 4 0.949 Y N 0 nil 
11 3 1985 5 0.888 N N 0 nil 
11 3 1985 6 0.889 N N 0 nil 
11 3 1985 7 0.882 N N 0 nil 
11 3 1985 8 0.853 N N 0 nil 
11 3 1985 9 0.818 N N 0 nil 
11 3 1985 10 0.902 N N 0 nil 
11 3 1985 17 0.771 N N 0 nil 
11 3 1985 18 0.822 N N 0 nil 
12 3 1985 1 0.911 N N 0 nil 
12 3 1985 2 0.907 Y N 0 nil 
12 3 1985 3 0.892 N N 0 nil 
12 3 1985 4 0.925 N N 0 nil 
12 3 1985 5 0.861 N N 0 nil 
12 3 1985 6 0.87 N N 0 nil 
12 3 1985 7 0.861 N N 0 nil 
12 3 1985 8 0.824 N N 0 nil 
12 3 1985 9 0.797 N N 0 nil 
12 3 1985 10 0.872 N N 0 nil 
12 3 1985 17 0.881 N N 0 nil 
12 3 1985 18 0.775 N N 0 nil 
13 3 1985 1 0.887 N N - 0 nil 
13 3 1985 2 0.87 N N 0 nil 
13 3 1985 3 0.867 N N 0 nil 
13 3 1985 4 0.908 N N 0 nil 
13 3 1985 5 0.84 N N 0 nil 
13 3 1985 6 0.857 N N 0 nil 
13 3 1985 7 0.847 N N 0 nil 
13 3 1985 8 N N 0 nil 
13 3 1985 9 0.959 N N 0 nil 
13 3 1985 10 0.849 N N 0 nil 
13 3 1985 17 0.842 N N 0 nil 
13 3 1985 18 0.949 N N 0 nil 
14 3 1985 1 0.863 N N 0 nil 
14 3 1985 2 0.836 N N 0 nil 
14 3 1985 3 0.842 N N 0 nil 
14 3 1985 4 0.887 N N 0 nil 
14 3 1985 5 0.819 N N 0 nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Dry Season 

DAY MONTH YEAR POND# DEPTH INFLOW OVERFLOW DEA SPECIES 
S---- -------- -------- ----

14 3 1985 6 0.842 N N 0 nil 
14 3 1985 7 0.83 N N 0 nil 
14 3 1985 8 0.774 N N 0 nil 
14 3 1985 9 0.942 N N 0 nil 
14 3 1985 10 0.824 N N 0 nil 
14 3 1985 17 0.803 N N 0 nil 
14 3 1985 18 0.889 N N 0 nil 
15 3 1985 1 0.838 N N 0 nil 
15 3 1985 2 0.801 N N 0 nil 
15 3 1985 3 0.816 N N 0 nil 
15 3 1985 4 0.868 N N 0 nil 
15 3 1985 5 0.797 N N 0 nil 
15 3 1985 6 0.827 N N 0 nil 
15 3 1985 7 0.814 N N 0 nil 
15 3 1985 8 0,766 Y N 0 nil 
15 3 1985 9 0.924 N N 0 nil 
15 3 1985 10 N N 0 nil 
15 3 1985 17 0.766 N N 0 nil 
15 3 1985 18 0.84 N N 0 nil 
16 3 1985 1 0.814 N N 0 nil 
16 3 1985 2 1.119 Y N 0 nil 
16 3 1985 3 0.791 N N 0 nil 
16 3 1985 4 0.846 N N 0 nil 
16 3 1985 5 1.049 Y N 0 nil 
16 3 1985 6 0.811 N N 0 nil 
16 3 1985 7 0.797 N N 0 nil 
16 3 1985 8 1.115 Y N 0 nil 
16 3 1985 9 0.904 N N 0 nil 
16 3 1985 10 1.218 Y N 0 nil 
16 3 1985 17 0.936 Y N 0 nil 
16 3 1985 18 0.795 N N 0 nil 
17 3 1985 1 0.791 N N 0 nil 
17 3 1985 2 1.056 N N 0 nil 
17 3 1985 3 0.822 Y N 0 nil 
17 3 1985 4 0.827 N N 0 nil 
17 3 1985 5 1.023 N N 0 nil 
17 3 1985 6 0.796 N N 0 nil 
17 3 1985 7 0.868 Y N 0 nil 
17 3 1985 8 1.078 N N 0 nil 
17 3 1985 9 0.884 N N 0 nil 
17 3 1985 10 1.175 N N 0 nil 
17 . 3 1985 17 0.888 N N 0 nil 
17 3 1985 18 0.802 Y N 0 nil 
18 3 1985 1 0.768 N N 0 nil 
18 3 1985 2 0.998 N N 0 nil 
18 3 1985 3 0.796 N N 0 nil 
18 3 1985 4 0.806 N N 0 nil 



Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Dry Season 

DAY MONTH YEAR POND DEPTH INFLOW OVERFLOW DEAI SPECIES 
--------- -------- -------- ------

18 
18 

3 
3 

1985 
1985 

5 
6 

0.996 
0.779 

N 
N 

N 
N 

(I 
0 

nil 
nil 

18 3 1985 7 0.849 N N 0 nil 
18 3 1985 8 1.038 N N 0 nil 
18 3 1985 9 0.863 N N 0 nil 
18 3 1985 10 1.126 N N 0 nil 
18 3 1985 17 0.843 N N 0 nil 
18 3 1985 18 0.761 N N 0 nil 
19 3 1985 1 0.746 N N 0 nil 
19 3 1985 2 0.949 N N 0 nil 
19 3 1985 3 0.772 N N 0 nil 
19 3 1985 4 0.791 N N 0 nil 
19 3 1985 5 0.97 N N 0 nil 
19 3 1985 6 0.764 N N 0 nil 
19 3 1985 7 0.832 N N 0 nil 
19 3 1985 8 N N 0 nil 
19 3 1985 9 0.844 N N 0 nil 
19 3 1985 10 1.076 N N 0 nil 
19 3 1985 17 0.803 N N 0 nil 
19 3 1985 18 0.721 N N 0 nil 
20 3 1985 1 1.081 Y N 0 nil 
20 3 1985 2 0.907 N v 0 nil 
20 3 1985 3 1.039 Y N 0 nil 
20 3 1985 4 1.09 Y N 0 nil 
20 3 1985 5 0.945 N N 0 nil 
20 3 1985 6 1.085 Y N 0 nil 
20 3 1985 7 0.816 N N 0 nil 
20 3 1985 8 0.%3 N N 0 nil 
20 3 1985 9 0.825 N N 0 nil 
20 3 1985 10 1.037 N N 0 nil 
20 3 1985 17 0.768 N N 0 nil 
20 3 1985 18 1.008 Y N 0 nil 
21 3 1985 1 1.046 N N 0 nil 
21 3 1985 2 0.866 N N 0 nil 
21 3 1985 3 1.007 N N 0 nil 
21 3 1985 4 1.068 N N 0 nil 
21 3 1985 5 0.922 N N 0 nil 
21 3 1985 6 1.062 N N 0 nil 
21 3 1985 7 N N 0 nil 
21 3 1985 8 0.93 N N 0 nil 
21 3 1985 9 0.808 N N 0 nil 
21 3 1985 10 1.005 N N 0 nil 
21 3 1985 17 0.845 Y N 0 nil 
21 3 1985 18 0.934 N N 0 nil 
22 3 1985 1 1.012 N N 0 nil 
22 3 1985 2 0.83 N N 0 nil 
22 3 1985 3 0.975 N N 0 nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Dry Season 

DAY MONTh YEAR POND# DEPTH INFLOW OVERFLOW DEAI SPECIES 
--- -- -- -- --- ---------- -------- ------

22 3 1985 4 1.042 N N 0 nil 
22 3 1985 5 0.897 N N 0 nil 
22 3 1985 6 1.041 N N 0 nil 
22 3 1985 7 0.94 Y N 0 nil 
22 3 1985 8 0.897 N N 0 nil 
22 3 1985 9 0.79 N N 0 nil 
22 3 1985 10 0.974 N N 0 nil 
22 3 1985 17 0.806 N N 0 nil 
22 3 1985 18 0.871 N N 0 nil 
23 3 1985 1 0.983 N N 0 nil 
23 3 1985 2 0.794 N N 0 nil 
23 3 1985 3 0.943 N N 0 nil 
23 3 1985 4 1.017 N N 0 nil 
23 3 1985 5 0.872 N N 0 nil 
23 3 1985 6 1.026 N N 0 nil 
23 3 1985 7 0.922 N N 0 nil 
23 3 1985 8 0.867 N N 0 nil 
23 3 1985 9 1.355 Y Y 0 nil 
23 3 1985 10 0.943 N N 0 nil 
23 3 1985 17 0.768 N N 0 nil 
23 3 1985 18 0.818 N N 0 nil 
24 3 1985 1 0.953 N N 0 nil 
24 3 1983 2 0.76 N N 0 nil 
24 3 1985 3 0.914 N N 0 nil 
24 3 1985 4 0.993 N N 0 nil 
24 
24 

3 
3 

1985 
1985 

5 
6 

0.848 
1.004 

N 
N 

N 
N 

0 
0 

nil 
nil 

24 3 1985 7 0.903 N N 0 nil 
24 3 1985 8 0.837 N N 0 nil 
24 3 1985 9 1.324 N N 0 nil 
24 3 1985 10 0.913 N N 0 nil 
24 3 1985 17 0.73 N N 0 nil 
24 3 1985 18 0.772 N N 0 nil 
25 3 1985 1 0.925 N N 0 nil 
25 3 1985 2 0.725 N N 0 nil 
25 3 1985 3 0.883 N N 0 nil 
25 3 1985 4 0.966 N N 0 nil 
25 3 1985 5 0.823 N N 0 nil 
25 3 1985 6 0.983 N N 0 nil 
25 3 1985 7 0.882 N N 0 nil 
25 3 1985 8 0.803 N N 0 nil 
25 3 1985 9 1.271 N N 0 nil 
25 3 1985 10 0.881 N N 0 nil 
25 3 1985 17 0.694 N N 0 nil 
25 3 1985 18 0.725 N N 0 nil 
26 3 1985 1 0.893 N N 0 nil 
26 3 1985 2 0.691 N N 0 nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Dry Season 

DAY MONTH YEAR PONDI DEPTH IfLOW OVERFLOW DEAI# SPECIES 
-------- --------- -----------

26 3 1985 3 0.851 N N 0 nil 
26 3 1985 4 0.937 N N 0 nil 
26 3 1985 5 0.795 N N 0 nil 
26 3 1985 6 0.959 N N 0 nil 
26 3 1985 7 0.858 N N 0 nil 
26 3 1985 8 0.768 N N 0 nil 
26 3 1985 9 1.231 N N 0 nil 
26 3 1985 10 0.844 N N 0 nil 
26 3 1985 17 0.66 N N 0 nil 
26 3 1985 18 0.679 N N 0 nil 
27 3 1985 1 0.863 N N 0 nil 
27 3 1985 2 0.813 Y N 0 nil 
27 3 1985 3 0.817 N N 0 nil 
27 3 1985 4 0.906 N N 0 nil 
27 3 1985 5 0.892 Y N 0 nil 
27 3 1985 6 0.933 N N 0 nil 
27 3 1985 7 0.834 N N 0 nil 
27 3 1985 8 0.822 Y N 0 nil 
27 3 1985 9 1.192 N N 0 nil 
27 3 1985 10 0.805 N N 0 nil 
27 3 1985 17 0.772 Y N 0 nil 
27 3 1985 18 0.7654 Y N 0 nil 
28 3 1985 1 0.837 N N 0 nil 
28 3 1985 2 0.782 N N 0 nil 
28 3 1985 3 0.792 N N 0 nil 
28 3 1985 4 0.88 N N 0 nil 
28 3 1985 5 0.867 N N 0 nil 
28 3 1985 6 0.911 N N 0 nil 
28 3 1985 7 0.81 N N 0 nil 
28 3 1985 8 0.787 N N 0 nil 
28 3 1985 9 1.159 N N 0 nil 
28 3 1985 10 0.772 N N 0 nil 
28 3 1985 17 0.737 N N 0 nil 
28 3 1985 18 0.7134 N N 0 nil 
29 3 1985 1 0.811 N N 0 nil 
29 3 1985 2 0.881 Y N 0 nil 
29 3 1985 3 0.883 Y N 0 nil 
29 3 1985 4 0.853 N N 0 nil 
29 3 1985 5 0.84 N N 0 nil 
29 3 1985 6 0.888 N N 0 nil 
29 3 1985 7 0.787 N N 0 nil 
29 3 1985 8 0.856 Y N 0 nil 
29 3 1985 9 1.134 N N 0 nil 
29 3 1985 10 Y N 0 nil 
29 3 1985 17 Y N 0 nil 
29 3 1985 18 Y N 0 nil 
30 3 1985 1 0.789 N N 0 nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Dry Season 

DAY MONTH YEAR POND# DEPTH INFLOW OVERFLOW DEADI SPECIES 
S---- -------- -------- -----

30 3 1985 2 0.851 N N 0 nil 
30 3 1985 3 0.858 N N 0 nil 
30 3 1985 4 0.832 N N 0 nil 
30 3 1985 5 0.817 N N 0 nil 
30 3 1985 6 0.871 N N 0 nil 
30 3 1985 7 0.831 Y N 0 nil 
30 3 1985 8 0.824 N N 0 nil 
30 3 1985 9 1.103 N N 0 nil 
30 3 1985 10 0.813 Y N 0 nil 
30 3 1985 17 0.771 Y N 0 nil 
30 3 1985 18 0.69 N N 0 nil 
31 3 1985 1 0.77 N N 0 nil 
31 3 1985 2 0.825 N N 0 nil 
31 3 1985 3 0.837 N N 0 nil 
31 3 1985 4 0.812 N N 0 nil 
31 3 1985 5 0.797 N N 0 nil 
31 3 1985 6 0.85 N N 0 nil 
31 3 1985 7 0.815 N N 0 nil 
31 3 1985 8 0.7% N N 0 nil 
31 3 1985 9 1.081 N N 0 nil 
31 3 1985 10 0.788 N N 0 nil 
31 3 1985 17 0.741 N N 0 nil 
31 3 1985 18 0.654 N N 0 nil 
1 4 1985 1 0.798 N N 0 nil 
1 4 1985 2 0.842 N N 0 nil 

1 
4 
4 

1985 
1985 

3 
4 

0.86 
0.836 

N 
N 

N 
N 

0 
0 

nil 
nil 

1 4 1985 5 0.822 N N 0 nil 
1 4 1985 6 0.886 N N 0 nil 
1 4 1985 7 0.862 N N 0 nil 
1 4 1985 8 0.811 N N 0 nil 
1 4 1985 9 1.102 N N 0 nil 
1 4 1985 10 0.809 N N 0 nil 
1 4 1985 17 0.755 N N 0 nil 
1 4 1985 18 0.662 N N 0 nil 
2 
2 

4 
4 

1985 
1985 

1 
2 

0.784 
0.823 

N 
N 

N 
N 

0 
0 

nil 
nil 

2 4 1985 3 0.842 N N 0 nil 
2 4 1985 4 0.822 N N 0 nil 
2 4 1985 5 0.808 N N 0 nil 
2 4 1985 6 0.876 N N 0 nil 
2 4 1985 7 0.851 N N 0 nil 
2 4 1985 8 0.788 N N 0 nil 
2 4 1985 9 1.082 N N 0 nil 
2 4 1985 10 0.794 N N 0 nil 
2 4 1985 17 0.731 N N 0 nil 
2 4 1985 18 0.632 N N 0 nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Dry Season 

DAY MONTH YEAR POND# DEPTH INFLOW OVERFLOW DEAN SPECIES 
----------.----- .----- .-----...----.----------------------

3 4 1985 1 Y N 0 nil 
3 4 1985 2 0.816 N N 0 nil 
3 4 1985 3 0.84 N N 0 nil 
3 4 1985 4 0.823 N N 0 nil 
3 4 1985 5 Y N 0 nil 
3 4 1985 6 0.881 N N 0 nil 
3 4 1985 7 0.854 N N 0 nil 
3 4 1985 8 Y N 0 nil 
3 4 1985 9 1.078 N N 0 nil 
3 4 1985 10 Y N 0 nil 
3 4 1985 17 Y N 0 nil 
3 4 1985 18 Y N 0 nil 
4 4 1985 1 N N 0 nil 
4 4 1985 2 0.812 N N 0 nil 
4 4 1985 3 0.835 N N 0 nil 
4 4 1985 4 0.823 N N 0 nil 
4 4 1985 5 N N 0 nil 
4 4 1985 6 0.885 N N 0 nil 
4 4 1985 7 0.857 N N 0 nil 
4 4 1985 8 N N 0 nil 
4 4 1985 9 1.073 N N 0 nil 
4 4 1985 10 N N 0 nil 
4 4 1985 17 N N 0 nil 
4 4 1985 18 Y N 0 nil 
5 4 1985 1 N N 0 nil 
5 4 1985 2 0.785 N N 0 nil 
5 4 1985 3 0.808 N N 0 nil 
5 4 1985 4 0.798 N N 0 nil 
5 4 1985 5 N N 0 nil 
5 4 1985 6 0.864 N N 0 nil 
5 4 1985 7 0.828 N N 0 nil 
5 4 1985 8 N N 0 nil 
5 4 1985 9 1.041 N N 0 nil 
5 4 1985 10 N N 0 nil 
5 4 1985 17 N N 0 nil 
5 4 1985 18 N N 0 nil 
6 4 1985 1 N N 0 nil 
6 4 1985 2 Y N 0 nil 
6 4 1985 3 0.786 N N 0 nil 
6 4 1985 4 Y N 0 nil 
6 4 1985 5 N N 0 nil 
6. 4 1985 6 0.848 N N 0 nil 
6 4 1985 7 0.818 N N 0 nil 
6 4 1985 8 N N 0 nil 
6 4 1985 9 1.017 N N 0 nil 
6 4 1985 10 N N 0 nil 
6 4 1985 17 Y N 0 nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Dry Season 

DAY MONTH YEAR POND$ DEPTH INFLOW OVERFLOW DAI SPECIES 
-  -- --- ---------- -------- ------

6 4 1985 18 N N 0 nil 
7 4 1985 1 N N 0 nil 
7 4 1985 2 N N 0 nil 
7 4 1985 3 0.764 N N 0 nil 
7 4 1985 4 N N 0 nil 
7 4 1985 5 N N 0 nil 
7 4 1985 6 0.83 N N 0 nil 
7 4 1985 7 0.799 N N 0 nil 
7 4 1985 8 N N 0 nil 
7 4 1985 9 0.989 N N 0 nil 
7 4 1985 10 N N 0 nil 
7 4 1985 17 N N 0 nil 
7 4 1985 18 N N 0 nil 
8 4 1985 1 N N 0 nil 
8 4 1985 2 N N 0 nil 
8 4 1985 3 0.738 N N 0 nil 
8 4 1985 4 N N 0 nil 
8 4 1985 5 N N 0 nil 
8 4 1985 6 0.809 N N 0 nil 
8 4 1985 7 0.778 N N 0 nil 
8 4 1985 8 N N 0 nil 
8 4 1985 9 0.963 N N 0 nil 
8 4 1985 10 N N 0 nil 
8 4 1985 17 N N 0 nil 
8 4 1985 18 N N 0 nil 
9 4 1985 1 N N 0 nil 
9 4 1985 2 N N 0 nil 
9 4 1985 3 0.714 N N 0 nil 
9 4 1985 4 N N 0 nil 
9 4 1985 5 N N 0 nil 
9 4 1985 6 0.79 N N 0 nil 
9 4 1985 7 0.756 N N 0 nil 
9 4 1985 8 N N 0 nil 
9 4 1985 9 0.933 N N 0 nil 
9 4 1985 10 N N 0 nil 
9 4 1985 17 N N 0 nil 
9 4 1985 18 N N 0 nil 

10 4 1985 1 N N 0 nil 
10 4 1985 2 N N 0 nil 
10 4 1985 3 0.688 N N 0 nil 
10 4 1985 4 Y N 0 nil 
10 4 1985 5 N N 0 nil 
10 4 1985 6 0.769 N N 0 nil 
10 4 1985 7 0.735 N N 0 nil 
10 4 1985 8 N N 0 nil 
10 4 1985 9 0.903 N N 0 nil 
10 4 1985 10 N N 0 nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Dry Season 

DAY MONTH YEAR PONDI DEPTH INFLOW OVERFLOW DEADI SPECIES 
S------------ -------- ----

10 4 1985 17 Y N 0 nil 
10 4 1985 18 Y N 0 nil 
11 4 1985 1 Y N 0 nil 
11 4 1985 2 Y N 0 nil 
11 4 1985 3 Y N 0 nil 
11 4 1985 4 N N 0 nil 
11 4 1985 5 N N 0 nil 
11 4 1985 6 Y N 0 nil 
11 4 1985 7 Y N 0 nil 
11 4 1985 8 0 N 0 nil 
11 4 1985 9 0.875 N N 0 nil 
11 4 1985 10 Y N 0 nil 
If 4 1985 17 Y N 0 nil 
11 4 1985 18 Y N 0 nil 
12 4 1985 1 Y N 0 nil 
12 4 1985 2 Y N 0 nil 
12 4 1985 3 N N 0 nil 
12 4 1985 4 N N 0 nil 
12 4 1985 5 N N 0 nil 
12 4 1985 6 N N 0 nil 
12 4 1985 7 Y N 0 nil 
12 4 1985 8 V N 0 nil 
12 4 1985 9 0.854 N N 0 nil 
12 4 1985 10 Y N 0 nil 
12 4 1985 17 Y N 0 nil 
12 4 1985 18 Y N 0 nil 
13 4 1985 1 Y N 0 nil 
13 4 1985 2 N N 0 nil 
13 4 1985 3 Y N 0 nil 
13 4 1985 4 N N 0 nil 
13 4 1985 5 N N 0 nil 
13 4 1985 6 Y N 0 nil 
13 4 1985 7 N N 0 nil 
13 4 1985 8 N N 0 nil 
13 4 1985 9 0.831 N N 0 nil 
13 4 1985 10 N N 0 nil 
13 4 1985 17 N N 0 nil 
13 4 1985 18 N N 0 nil 
14 4 1985 1 N N 0 nil 
14 4 1985 2 N N 0 nil 
14 4 1985 3 N N 0 nil 
14 4 1985 4 N N 0 nil 
14 4 1985 5 N N 0 nil 
14 4 1985 6 N N 0 nil 
14 4 1985 7 N N 0 nil 
14 4 1985 8 N N 0 nil 
14 4 1985 9 0.806 N N 0 nil 
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iaDie z. ually Yona Measurements. ualaca, Panama, Cycle I, Dry Season 

DAY MONTH YEAR POND# DEPTH INFLOW OVERFLOW DEADP SPECIES 
---- ------------ -------- ------

14 4 1985 10 N N 0 nil 
14 4 1985 17 N N 0 nil 
14 4 1985 18 N N 0 nil 
15 4 1985 1 N N 0 nil 
15 4 1985 2 H N 0 nil 
15 4 1985 3 N N 0 nil 
15 4 1985 4 N N 0 nil 
15 4 1985 5 N N 0 nil 
15 4 1985 6 N N 0 nil 
15 4 1985 7 N N 0 nil 
15 4 1985 8 N N 0 nil 
15 4 1985 9 0.783 N N 0 nil 
15 4 1985 10 N N 0 nil 
15 4 1985 17 N N 0 nil 
15 4 1985 18 N N 0 nil 
16 4 1985 1 N N 0 nil 
16 4 1985 2 N N 0 nil 
16 4 1985 3 N N 0 nil 
16 4 1985 4 N N 0 nil 
16 4 1985 5 N N 0 nil 
16 4 1985 6 N N 0 nil 
16 4 1985 7 N N 0 nil 
16 4 1985 8 N N 0 nil 
16 4 1985 9 0.76 N N 0 nil 
16 4 1985 10 N N 0 nil 
16 4 1985 17 N N 0 nil 
16 4 1985 18 N N 0 nil 
17 4 1985 1 N N 0 nil 
17 4 1985 2 N N 0 nil 
17 4 1985 3 N N 0 nil 
17 4 1985 4 N N 0 nil 
17 4 1985 5 Y N 0 nil 
17 4 1985 6 N N 0 nil 
17 4 1985 7 N N 0 nil 
17 4 1985 8 Y N 0 nil 
17 4 1985 9 Y N 0 nil 
17 4 1985 10 Y N 0 nil 
17 4 1985 17 N N 0 nil 
17 4 1985 18 Y N 0 nil 
18 4 1985 1 N N 0 nil 
18 4 1985 2 N N 0 nil 
18 4 1985 3 N N 0 nil 
18 4 1985 4 N N 0 nil 
18 4 1985 5 Y N 0 nil 
18 4 1985 6 N N 0 nil 
18 4 1985 7 N N 0 nil 
18 4 1985 8 Y N 0 nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Dry Season 

DAY MONTh YEAR PONDI DEPTH INFLOW OVERFLOW DEAN SPECIES 
--- -- -- -- --------- -------- -------- ------

18 4 1985 9 Y N 0 nil 
18 4 1985 10 Y N 0 nil 
18 4 1985 17 N N 0 nil 
18 4 1985 18 Y N 0 nil 
19 4 1985 1 Y N 0 nil 
19 4 1985 2 Y N 0 nil 
19 4 1985 3 Y N 0 nil 
19 4 1985 4 Y N 0 nil 
19 4 1985 5 N N 0 nil 
19 4 1985 6 Y N 0 nil 
19 4 1985 7 N N 0 nil 
19 4 1985 8 N N C nil 
19 4 1985 9 Y N 0 nil 
19 4 1985 10 N N 0 nil 
19 4 1985 17 Y N 0 nil 
19 4 1985 18 N N 0 nil 
20 4 1985 1 N N 0 nil 
20 4 1985 2 N N 0 nil 
20 4 1985 3 N N 0 nil 
20 4 1985 4 N N 0 nil 
20 4 1985 5 N N 0 nil 
20 4 1985 6 N N 0 nil 
20 4 1985 7 Y N 0 nil 
20 4 1985 8 N N 0 nil 
20 4 1985 9 N N 0 nil 
20 4 1985 10 N N 0 nil 
20 4 1985 17 N N 0 nil 
20 4 1985 18 N N 0 nil 
21 4 1985 1 N N 0 nil 
21 4 1985 2 N N 0 nil 
21 4 1985 3 N N 0 nil 
21 4 1985 4 N N 0 nil 
21 4 1985 5 N N 0 nil 
21 4 1985 6 N N 0 nil 
21 4 1985 7 N N 0 nil 
21 4 1985 8 N N 0 nil 
21 4 1985 9 N N 0 nil 
21 4 1985 10 N N 0 nil 
21 4 1985 17 N N 0 nil 
21 4 1985 18 N N 0 nil 
22 4 1985 1 N N 0 nil 
22 4 1985 2 N N 0 nil 
22 4 1985 3 N N 0 nil 
22 4 1985 4 N N 0 nil 
22 4 1985 5 N N 0 nil 
22 4 1985 6 N N 0 nil 
22 4 1985 7 N N 0 nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Dry Season 

DAY MONTH YEAR PONDI DEPTH INFLOW OVERFLOW DEADI SPECIES 
S--

22 4 1985 8 N N 0 nil 
22 4 1985 9 N N 0 nil 
22 4 1985 10 N N 0 nil 
22 4 1985 17 N N 0 nil 
22 4 1985 18 N N 0 nil 
23 4 1985 1 N N 0 nil 
23 4 1985 2 N N 0 nil 
23 4 1985 3 N N 0 nil 
23 4 1985 4 N N 0 nil 
23 4 1985 5 N N 0 nil 
23 4 1985 6 N N 0 nil 
23 4 1985 7 N N 0 nil 
23 4 1985 8 N N 0 nil 
23 4 1985 9 N N 0 nil 
23 4 1985 10 N N 0 nil 
23 4 1985 17 N N 0 nil 
23 4 1985 18 N N 0 nil 
24 4 1985 1 N N 0 nil 
24 4 1985 2 N N 0 nil 
24 4 1985 3 N N 0 nil 
24 4 1985 4 N N 0 nil 
24 4 1985 5 N N 0 nil 
24 4 1985 6 N N 0 nil 
24 4 1985 7 Y N 0 nil 
24 4 1985 8 N N 0 nil 
24 4 1985 9 N N 0 nil 
24 4 1985 10 Y N 0 nil 
24 4 1985 17 Y N 0 nil 
24 4 1985 18 Y N 0 nil 
25 , 1985 1 N N 0 nil 
25 4 1985 2 N N 0 nil 
25 4 198 3 N N 0 nil 
25 4 1985 4 N N 0 nil 
25 4 1985 5 N N 0 nil 
25 4 1985 6 N N 0 nil 
25 4 1985 7 N N 0 nil 
25 4 1985 8 N N 0 nil 
25 4 1985 9 Y N 0 nil 
25 4 1985 10 N N 0 nil 
25 4 1985 17 N N 0 nil 
25 4 1985 18 N N 0 nil 
26 . 4 1985 1 N N 0 nil 
26 4 1985 2 N N 0 nil 
26 4 1985 3 N N 0 nil 
26 4 1985 4 N N 0 nil 
26 4 1985 5 N N 0 nil 
26 4 1985 6 N N 0 nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Dry Season 

DAY WM YEAR POND# DEPTH INFLOW OVERFLMO DM SPECIES 
--- -- -- -- --------- -------- -------- ------

26 4 1985 7 N N 0 nil 
26 4 1985 8 N N 0 nil 
26 4 1985 9 N N 0 nil 
26 4 1985 10 N N 0 nil 
26 4 1985 17 N N 0 nil 
26 4 1985 18 N N 0 nil 
27 4 1985 1 N N 0 nil 
27 4 1985 2 N N 0 nil 
27 4 1985 3 N N 0 nil 
27 4 1985 4 N N 0 nil 
27 4 1985 5 N N 0 nil 
27 4 1985 6 N N 0 nil 
27 4 1985 7 N N 0 nil 
27 4 1985 8 N N 0 nil 
27 4 1985 9 N N 0 nil 
27 4 1985 10 N N 0 nil 
27 4 1985 17 N N 0 nil 
27 4 1985 18 N N 0 nil 
28 4 1985 1 N N 0 nil 
28 4 1985 2 N N 0 nil 
28 4 1985 3 N N 0 nil 
28 4 1985 4 N N 0 nil 
28 4 1985 5 N N 0 nil 
28 4 1985 6 N H 0 nil 
28 4 1985 7 N N 0 nil 
28 4 1985 8 N N 0 nil 
28 4 1985 9 N N 0 nil 
28 4 1985 10 N N 0 nil 
28 4 1985 17 N N 0 nil 
28 4 1985 18 I N 0 nil 
29 4 1985 1 N N 0 nil 
29 4 1985 2 N N 0 nil 
29 4 1985 3 N N 0 nil 
29 4 1985 4 N N 0 nil 
29 4 1985 5 N N 0 nil 
29 4 1985 6 N N 0 nil 
29 4 1935 7 N N 0 nil 
29 4 1985 8 N N 0 nil 
29 4 1985 9 N N 0 nil 
29 4 1985 10 N N 0 nil 
29 4 1985 17 N N 0 nil 
29 4 1985 18 N N 0 nil 
30 4 1985 1 N N 0 nil 
30 4 1985 2 N N 0 nil 
30 4 1985 3 N N 0 nil 
30 4 1985 4 N N 0 nil 
30 4 1985 5 N N 0 nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Dry Season 

DAY OWNTHYEAR PON DEPTH IWFLOW OVERFLOW DEAN4 SPECIES 
------------------------ -------- -------

30 4 1985 6 N N 0 nil 
30 4 1985 7 N N 0 nil 
30 4 1985 8 N N 0 nil 
30 
30 

4 
4 

1985 
1985 

9 
10 

N 
N 

N 
N 

0 
0 

nil 
nil 

30 4 1985 17 Y N 0 nil 
30 4 1985 18 Y N 0 nil 
1 
1 

5 
5 

1985 
1985 

1 
2 

0.769 
0.66 

N 
N 

N 
N 

0 
0 

nil 
nil 

1 
1 

5 
5 

1985 
1985 

3 
4 

0.916 
0.911 

N 
N 

N 
N 

0 
0 

nil 
nil 

1 5 1985 5 0.934 N N 0 nil 
1 5 1985 6 0.78 N N 0 nil 
1 5 1985 7 0.887 N N 0 nil 
1 5 1985 8 0.961 N N 0 nil 
1 5 1985 9 0.958 N N 0 nil 
1 5 1985 10 1.003 N N 0 nil 
1 5 1985 17 0.872 Y N 0 nil 
1 
2 

5 
5 

1985 
1985 

18 
1 

0.839 
0.784 

Y 
N 

N 
N 

0 
0 

nil 
nil 

2 5 1985 2 0.875 N N 0 nil 
2 
2 

5 
5 

1985 
1985 

3 
4 

0.933 
0.926 

N 
N 

N 
N 

0 
0 

nil 
nil 

2 
2 

5 
5 

1985 
1985 

5 
6 

0.95 
0.793 

N 
N 

N 
N 

0 
0 

nil 
nil 

2 
2 
2 
2 

5 
5 
5 
5 

1985 
1985 
1985 
1985 

7 
8 
9 

10 

0.905 
0.982 
0.974 
1.023 

N 
N 
N 
N 

N 
N 
N 
N 

0 
0 
0 
0 

nil 
nil 
nil 
nil 

2 5 1985 17 0.903 N N 0 nil 
2 5 1985 18 0.883 N N 0 nil 
7 5 1985 1 0.849 Y N 0 nil 
7 5 1985 2 0.978 N N 0 nil 
7 5 1985 3 0.97 Y N 0 nil 
7 5 1985 4 0.961 Y N 0 nil 
7 5 1985 5 0.857 y N 0 nil 
7 5 1985 6 0.84 Y N 0 nil 
7 5 1985 7 0.033 y N 0 nil 
7 5 1985 8 0.915 Y N 0 nil 
7 5 1985 9 0.958 Y N 0 nil 
7 5 1985 10 1.038 Y N 0 nil 
7. 
7 

5 
5 

1985 
1985 

17 
18 

0.% 
0.845 

Y 
Y 

N 
N 

0 
0 

nil 
nil 

8 5 1985 1 0.814 N N 0 nil 
8 5 1985 2 0.942 N N 0 nil 
8 5 1985 3 0.937 N N 0 nil 
8 5 1985 4 0.925 N N 0 nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Dry Season 

DAY MONTH YEAR PM DEPTH INFLOW OVERFLOW DEADlSPECIES 
-------- -------- ------

8 5 1985 5 0.824 N N 0 nil 
0 5 1985 6 0.801 N N 0 nil 
8 5 1985 7 0.855 N N 0 nil 
8 5 1985 8 0.884 N N 0 nil 
8 5 1985 9 0.906 N N 0 nil 
8 5 1985 10 0.995 N N 0 nil 
8 5 1985 17 0.932 N . 0 nil 
8 5 1985 18 0.844 N 1i 0 nil 
9 5 1985 1 0.729 N N 0 nil 
9 5 1985 2 0.85 N N 0 nil 
9 5 1985 3 0.844 N N 0 nil 
9 5 1985 4 0.828 N N 0 nil 
9 5 1985 5 0.735 N N 0 nil 
9 5 1985 6 0.718 N N 0 nil 
9 5 1985 7 0.759 N N 0 nil 
9 5 1985 8 0.787 N N 0 nil 
9 5 1985 9 0.786 Y N 0 nil 
9 5 1985 10 0.877 N N 0 nil 
9 5 1985 17 0.838 N N 0 nil 
9 5 1985 18 0.789 N N 0 nil 

.10 5 1985 1 0.74, N N 0 nil 
10 5 1985 2 0.869 N N 0 nil 
10 5 1985 3 0.865 N N 0 nil 
10 5 1985 4 0.844 N N 0 nil 
10 5 1985 5 0.751 N N 0 nil 
10 5 1985 6 0.725 N N 0 nil 
10 5 1985 7 0.776 N N 0 nil 
10 5 1985 8 0.811 N N 0 nil 
10 5 1985 9 N N 0 nil 
10 5 1985 10 0.896 N N 0 nil 
10 5 1985 17 0.873 N N 0 nil 
10 5 1985 18 0.842 N N 0 nil 
13 5 1985 1 0.69 N N 0 nil 
13 5 1985 2 0.814 N N 0 nil 
13 5 1985 3 0.82 N N 0 nil 
13 5 1985 4 0.79 N N 0 nil 
13 5 1985 5 0.71 N N 0 nil 
13 5 1985 6 0.675 N N 0 nil 
13 5 1985 7 0.727 N N 0 nil 
13 5 1985 8 0.772 N N 0 nil 
13 5 1985 9 0.73 N N 0 nil 
13 5 1985 10 0.835 N N 0 nil 
13 5 1985 17 0.848 N N 0 nil 
13 5 1985 18 0.86 N N 0 nil 
14 5 1985 1 0.708 N N 0 nil 
14 5 1985 2 0.832 N N 0 nil 
14 5 1985 3 0.842 N N 0 nil 
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Table 2. Daily Pond Measurements. Gualac.t, Panama, Cycle I, Dry Season 

DAY MONTH YEAR POND# DEPTH INFLOW OVERFLOW DEAD# SPECIES 
S-- -------- -------- ----

14 5 1985 4 0.808 N N 0 nil 
14 5 1985 5 0.713 N N 0 nil 
14 5 1985 6 0.692 N N 0 nil 
14 5 1985 7 0.741 N N 0 nil 
14 5 1985 8 0.794 N N 0 nil 
14 5 1985 9 0.746 N N 0 nil 
14 5 1985 10 0.849 N N 0 nil 
14 5 1985 17 0.878 N N 0 nil 
14 5 1985 18 N N 0 nil 
16 5 1985 1 0.744 N N 0 nil 
16 5 1985 2 0.87 N N 0 nil 
16 5 1985 3 0.885 N N 0 nil 
16 5 1985 4 0.844 N N 0 nil 
16 5 1985 5 0.769 N N 0 nil 
16 5 1985 6 0.726 N N 0 nil 
16 5 1985 7 0.782 N N 0 nil 
16 5 1985 8 0.845 N N 0 nil 
16 5 1985 9 0.779 N N 0 nil 
16 5 1985 10 0.894 N N 0 nil 
16 5 1985 17 0.989 N N 0 nil 
16 5 1985 18 0.982 N N 0 nil 
20 5 1985 1 0.789 N N 0 nil 
20 5 1985 2 0.917 N N 0 nil 
20 5 1985 3 0.945 N N 0 nil 
20 5 1985 4 0.896 N N 0 nil 
20 5 1985 5 0.828 N N 0 nil 
20 5 1985 6 0.774 N N 0 nil 
20 5 1985 7 0.839 N N 0 nil 
20 5 1985 8 0.925 N N 0 nil 
20 5 1985 9 0.836 N N 0 nil 
20 5 1985 10 0.96 N N 0 nil 
20 5 1985 17 1.028 N N 0 nil 
20 5 1985 18 1.102 N N 0 nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Wet Season 

DAY ,"ONTH 
S----

YEAR PONN DEPTH IFLOW OVERFLOW DEAN SPECIES 
-------- -------- ----

15 7 1985 1 0.823 N N nil 
15 7 1985 2 0.851 N N nil 
15 7 1985 3 0.799 N N nil 
15 7 1985 4 0.919 N N nil 
15 7 1985 5 0.962 N N nil 
15 7 1985 6 0.913 N N nil 
15 7 1985 7 0.958 N N nil 
15 7 1985 8 0.98 N N nil 
15 7 1985 9 1.096 N N nil 
15 7 1985 10 0.976 N N nil 
15 7 1985 17 0.73 N N nil 
15 7 1985 18 0.81 N N nil 
16 7 1985 1 0.809 N N nil 
16 7 1985 2 0.838 N N nil 
16 7 1985 3 0.785 N N nil 
16 7 1985 4 0.909 N N nil 
16 7 1985 5 0.948 N N nil 
16 7 1985 6 0.904 N N nil 
16 7 1985 7 0.946 N N nil 
16 7 1985 8 0.956 N N nil 
16 7 1985 9 1.084 N N nil 
16 7 1985 10 0.961 N N nil 
16 7 1985 17 0.705 N N nil 
16 7 1985 18 0.778 N N nil 
17 7 1985 1 0.818 N N nil 
17 7 1985 2 0.846 N N nil 
17 7 1985 3 0.791 N N nil 
17 7 1985 4 0.918 N N nil 
17 7 1985 5 0.955 N N nil 
17 7 1985 6 0.914 N N nil 
17 7 1985 7 0.959 N N nil 
17 7 1985 8 0.959 N N nil 
17 7 1985 9 0.65 N N nil 
17 7 1985 10 0.974 N N nil 
17 7 1985 17 0.702 N N nil 
17 7 1985 18 0.773 N N nil 
18 7 1985 1 0.949 Y N nil 
18 7 1985 2 1.09 Y N nil 
18 7 1985 3 1.01 Y N nil 
18 7 1985 4 0.91 N N nil 
18 7 1985 5 0.944 N N nil 
18 7 1985 6 0.908 N N nil 
18 7 1985 7 0.951 4 N nil 
18 7 1985 8 0.938 N N nil 
18 7 1985 9 1.089 N N nil 
18 7 1985 10 0.961 N N nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Wet Season 

DAY MONTH YEAR PONDI DEPTH INFLOW OVERFLOW DEAN) SPECIES 
S--- -------- -------- ----

18 7 1985 17 0.95 Y N nil 
18 7 1985 18 0.896 Y N nil 
19 7 1985 1 0.933 N N nil 
19 7 1985 2 1.069 N N nil 
19 7 1985 3 0.991 N N nil 
19 7 1985 4 0.898 N N nil 
19 7 1985 5 0.928 N N nil 
19 7 1985 6 0.895 N N nil 
19 7 1985 7 0.94 N N nil 
19 7 1985 8 0.914 N N nil 
19 7 1985 9 1.07.S N N nil 
19 7 1985 10 0.9,% N N nil 
19 7 1985 17 0.864 N N nil 
19 7 1985 18 0.912 N N nil 
23 7 1985 1 0.886 N N nil 
23 7 1985 2 !.006 N N nil 
23 7 1985 3 0.933 N N nil 
23 7 1985 4 0.868 N N nil 
23 7 1985 5 0.885 N N nil 
23 7 1985 6 0.867 N N nil 
23 7 1985 7 0.912 N N nil 
23 7 1985 8 0.84 N N nil 
23 7 1985 9 1.037 N N nil 
23 7 1985 10 0.895 N N nil 
23 7 1985 17 0.769 N N nil 
23 7 1985 !8 0.82 N N nil 
24 7 1985 1 0.872 N N nil 
24 7 1985 2 0.988 N N nil 
24 7 1985 3 0.915 N N nil 
24 7 1985 4 0.858 N N nil 
24 7 1985 5 0.871 N N nil 
24 7 1985 6 0.857 N N nil 
24 7 1985 7 0.903 N N nil 
24 7 1985 8 0.819 N N nil 
24 7 1985 9 1.024 N N nil 
24 7 1985 10 0.879 N N nil 
24 7 1985 17 0.743 N N nil 
24 7 1985 18 0.776 N N nil 
25 7 1985 1 0.908 Y N nil 
25 7 1985 2 0.984 N N nil 
25 7 1985 3 0.91 N N nil 
25 7 1985 4 0.971 Y N nil 
25 7 1985 5 0.879 Y N nil 
25 7 1985 6 0.959 Y N nil 
25 7 1985 7 0.939 Y N nil 
25 7 1985 8 0.925 Y N nil 
25 7 1985 9 1.029 N N nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Wet Season 

DAY MONT YEAR PONDI DEPTH INFLOW OVERFLOW DEANS SPECIES 
------------- ------------- -------- ------

25 7 1985 10 0.927 Y N nil 
25 7 1985 17 0.851 Y N nil 
25 7 1985 18 0.988 Y N nil 
26 7 1985 1 0.895 N N nil 
26 7 1985 2 0.969 N N nil 
26 7 1985 3 0.897 N N nil 
26 7 1985 4 0.961 N N nil 
26 7 1985 5 0.916 N N nil 
26 7 1985 6 0.951 N N nil 
26 7 1985 7 0.933 N N nil 
26 
26 

7 
7 

1985 
1985 

8 
9 

0.9,7 
1.019 

N 
N 

N 
N 

ni') 
ril 

26 7 1985 10 0.915 N N nil 
26 7 1985 17 1.057 Y N nil 
26 7 1985 18 0.952 N N nil 
29 7 1985 1 0.851 N N nil 
29 7 1985 2 q.923 N N nil 
29 7 1985 3 0.848 N N nil 
29 7 1985 4 0.924 N N nil 
29 7 1985 5 0.871 N N nil 
29 7 i985 6 0.919 N N nil 
29 7 1985 7 0.904 N N nil 
29 7 1985 8 0.843 N N nil 
29 7 1985 9 0.979 N N nil 
29 7 1985 10 0.867 N N nil 
29 7 1985 ,7 0.949 N N nil 
29 7 1985 18 0.856 N N nil 
1 8 1985 1 0.861 N N nil 
1 8 1985 2 0.928 N N nil 
1 8 1985 3 0.853 N N nil 
1 8 1985 4 0.94 N N nil 
1 8 1985 5 0.882 N N nil 
1 8 1985 6 0.943 N N nil 
1 8 1985 7 0.932 N N nil 
1 8 1985 8 0.838 N N nil 
1 8 1985 9 1.006 N N nil 
1 8 1985 10 0.891 N N nil 
1 8 1985 17 0.918 N N nil 
1 8 1985 18 0.827 N N nil 
2 8 1985 1 0.972 N N nil 
2 8 1985 2 0.941 N N nil 
2 8 1985 3 0.865 N K nil 
2 8 1985 4 0.955 N N nil 
2 8 1985 5 0.891 N N nil 
2 8 1985 6 0.%1 N N nil 
2 R 1985 7 0.953 N N nil 
2 8 1985 8 0.848 N N nil 
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---------------- 

Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Wet Season 

DAY MONTH YEAR PONN DEPTH INFLOW OVERFLOW MEAI SPECIES 
----------- -------- ------

2 8 1985 9 1.029 N N nil 
2 8 1985 10 0.913 N N nil 
2 3 1985 17 0.922 N N nil 
2 8 1985 18 0.828 N N nil 
5 8 1985 1 0.842 N N nil 
5 8 1985 2 0.906 N N nil 
5 8 1985 3 0.828 N N nil 
5 8 1985 4 0.925 N N nil 
5 8 1985 5 0.86 N N nil 
5 8 1985 6 6.938 N N nil 
5 8 1985 7 0.931 N N nil 
5 8 1985 8 0.793 N N nil 
5 8 1985 9 0.996 N N nil 
5 8 1985 10 0.877 N N nil 
5 8 1985 17 0.854 N N nil 
5 8 1985 18 0.758 N N nil 
6 8 1985 1 0.828 N N nil 
6 8 1985 2 0.89 N N nil 
6 8 1985 3 0.812 N N nil 
6 8 1985 4 0.912 N N nil 
6 8 1985 5 0.843 N N nil 
6 8 1985 6 0.925 N N nil 
6 8 !985 7 0.918 N N nil 
6 8 1985 8 0.77 N N nil 
6 El 1985 9 0.98 N N nil 
6 8 1985 10 0.861 N N nil 
6 
6 

8 
8 

1985 
1985 

17 
18 

0.828 
0.733 

N 
N 

N 
N 

nil 
nil 

8 8 1985 1 0.948 Y N nil 
8 8 1985 2 0.861 N N nil 
8 
8 

8 
8 

1985 
1985 

3 
4 

0.86 
0.885 

Y 
N 

N 
N 

nil 
nil 

8 8 1985 5 0.901 Y N nil 
8 8 1985 6 0.902 N N nil 
8 8 1985 7 0.894 N N nil 
8 8 1985 8 1.057 Y N nil 
8 8 1985 9 0.942 N N nil 
8 
8 

8 
8 

1985 
1985 

10 
17 

0.985 
0.986 

Y 
Y 

N 
N 

nil 
nil 

8 8 1995 18 0.992 Y N nil 
9 8 1985 1 1.007 N N nil 
9 8 1985 2 0.92 N N nil 
9 8 1985 3 0.916 N N nil 
9 8 1985 4 0.944 N N nil 
9 8 1985 5 0.958 N N nil 
9 8 1985 6 0.966 N N nil 
9 8 1985 7 0.958 N N nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Wet Season 

DAY WONTH YEAR POND# DEPTH IFLOW OVERFLMOW DEAD SPECIES 
S----- -------- -------- ----

9 8 1985 8 1.05 N Y nil 
9 8 1985 9 1.02 N N nil 
9 8 1985 10 1.049 N N nil 
9 8 1985 17 1.041 N N nil 
9 8 1985 18 1.017 N N nil 

12 8 1985 1 0.977 N N nil 
12 8 1985 2 0.893 N N nil 
12 8 1985 3 0.883 N N nil 
12 8 1985 4 0.919 N N nil 
12 8 1985 5 0.928 N N nil 
12 8 1985 6 0.948 N N nil 
12 8 1985 7 0.94 N N nil 
12 8 1985 8 1.05 N Y nil 
12 8 1985 9 0.995 N N nil 
12 8 1985 10 1.02 N N nil 
12 8 1985 17 0.969 N N nil 
12 8 1985 18 0.926 N N nil 
14 8 198K 1 0.949 N N nil 
14 8 1985 2 0.864 N N nil 
14 8 1985 3 0.85 N N nil 
14 8 1985 4 0.892 N N nil 
14 8 1985 5 0.894 N N nil 
14 8 1985 6 0.925 N N nil 
14 8 1985 7 0.917 N N nil 
14 8 1985 8 1.028 N N nil 
14 8 1985 9 0.966 N N nil 
14 8 1985 10 0.987 N N nil 
14 8 1985 17 0.916 N N nil 
14 8 1985 18 0.87 N N nil 
15 8 1985 1 0.938 N N nil 
15 8 1985 2 0.854 N N nil 
15 8 1985 3 0.839 N N nil 
15 8 1985 4 0.883 N N nil 
15 8 1985 5 0.881 N N nil 
15 8 1985 6 0.917 N N nil 
15 8 1985 7 0.909 N N nil 
15 8 1985 8 1.011 N N nil 
15 8 1985 9 0.955 N N nil 
15 8 1985 10 0.973 N N nil 
15 8 1985 17 0.8% N N nil 
15 8 1985 18 0.847, N N nil 
16 8 1985 1 0.937 N N nil 
16 8 1905 2 0.854 N N nil 
16 8 1985 3 0.836 N N nil 
16 8 1985 4 0.883 N N nil 
16 8 1985 5 0.878 N N nil 
16 8 1985 6 0.919 N N nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Wet Season 

DAY MONTH YEAR PONI DEPTH INFLOW OVERFLOW DEAD# SPECIES 
------- ------ ----- - -------- --------- ----

16 8 1985 7 0.91 N N nil 
16 8 1985 8 1.006 N N nil 
'16 8 1985 9 0.955 N N nil 
16 8 1985 10 0.97 N N nil 
16 8 1985 17 0.89 N N nil 
16 
19 

8 
8 

1985 
1985 

18 
1 

0.836 
0.975 

N 
N 

N 
N 

nil 
nil 

19 8 1%5 2 0.894 N N nil 
19 8 1985 3 0.873 N N nil 
19 8 1985 4 0.929 N N nil 
19 8 1985 5 0.918 N N nil 
19 8 1985 6 0.976 N N nil 
19 8 1985 7 0.968 N N nil 
19 8 1985 8 1.035 N N nil 
19 8 1985 9 1.02 N N nil 
19 8 1985 10 1.031 N N nil 
19 8 1985 17 0.919 N N nil 
19 8 1985 18 0.862 N N nil 
20 8 1985 1 1.018 N N ni1 
20 8 1985 2 0.936 N N nil 
20 8 1985 3 0.915 N N nil 
20 8 1985 4 0.97 N N nil 
20 8 1985 5 0.951 N N nil 
20 8 1985 6 1.02 N N nil 
20 8 1985 7 1.015 N N nil 
20 8 1985 8 1.069 N N nil 
20 
20 

8 
8 

1985 
1985 

9 
10 

1.978 
1.079 

N 
N 

N 
N 

nil 
nil 

20 8 1985 17 0.97 N N nil 
20 8 1985 18 N N nil 
22 8 1985 1 0.994 N N nil 
22 8 1985 2 0.916 N N nil 
22 8 1985 3 0.891 N N nil 
22 8 1985 . 4 0.952 N N nil 
22 8 1985 5 0.936 N N nil 
22 8 1985 6 1.006. N N nil 
22 8 1985 7 0.998 N N nil 
22 8 1985 8 1.034 N N nil 
22 8 1985 9 1.057 N N nil 
22 8 1985 10 1.057 N N nil 
22 8 1985 17 0.928 N N nil 
22 . 1985 18 0.862 N N nil 
23 8 1985 1 0.977 N N nil 
23 8 1985 2 N N nil 
23 8 1985 3 0.873 N N nil 
23 8 1985 4 0.935 N N nil 
23 8 1985 5 0.918 N N nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Wet Season
 

DAY MONTh YEAR POWNDIDEPTH INFLOW OVERFLOW DEAI SPECIES
 
-------- -------- ------

23 8 1985 6 0.993 N N nil 
23 8 1985 7 0.984 N N nil 
23 8 1985 8 1.009 N N nil 
23 8 1985 9 1.042 N N nil 
23 8 1985 10 1.042 N N nil 
23 8 1985 17 0.901 N N nil 
23 8 1985 18 0.839 N N nil 
26 8 1985 1 1.019 N N nil 
26 8 1985 2 0.946 N N nil 
26 8 1985 3 0.909 N N nil 
26 8 1985 4 0.977 N N nil 
26 8 1985 5 0.954 N N nil 
26 8 1985 6 1.042 N N nil 
26 8 1985 7 1.032 N N nil 
26 8 1985 8 1.029 N N nil 
26 8 1985 9 1.098 N N nil 
26 8 1985 10 1.085 N N nil 
26 8 1985 17 0.943 N N nil 
26 8 1985 18 0.868 N N nil 
27 8 1985 1 1.009 N N nil 
27 8 1985 2 0.931 N N nil 
27 8 1985 3 0.898 N N nil 
27 8 1985 4 0.968 N N nil 
27 8 1985 5 0.944 N N nil 
27 8 1985 6 1.035 N N nil 
27 8 1985 7 1.024 N N nil 
27 8 1985 8 1.013 N N nil 
27 8 1985 9 1.09 N N nil 
27 8 1985 10 1.063 N N nil 
27 8 1985 17 0.924 N N nil 
27 8 1985 18 0.853 N N nil 
28 8 1985 1 1.019 N N nil 
2 8 1985 2 0.942 N N nil 
28 8 1985 3 0.906 N N nil 
2 8 1985 4 0.98 N N nil 
28 8 1985 5 0.953 N N nil 
28 8 1985 6 1.048 N N nil 
28 8 1985 7 1.037 N N nil 
28 8 1985 8 1.018 N N nil 
2 8 1985 9 1.105 N N nil 
28 8 1985 10 1.086 N N nil 
28 8 1985 17 0.932 N N nil 
28 8 1985 18 0.86 N N nil 
29 8 1985 1 j.008 N N nil 
29 8 1985 2 0.932 N N nil 
29 8 1985 3 0.894 N N nil 
29 8 1985 4 0.97 N N nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Wet Season 

DAY MONTH YEfd PONDS DEPTH INFLOW OVERFLOW DEANS SPECIES 

29 8 1985 5 0.941 N N nil 
29 8 1985 6 1.04 N N nil 
29 8 1985 7 1.03 N N nil 
29 8 1985 8 1.002 N N nil 
29 8 1985 9 1.096 N N nil 
29 8 1985 10 1.073 N N nil 
29 8 1985 17 0.914 N N nil 
29 8 1985 18 0.846 N N nil 
30 8 1985 1 1.003 N N nil 
30 8 195 2 0.926 N N nil 
30 8 1985 3 0.888 N N nil 
30 8 1985 4 0.967 N *N nil 
30 8 1985 5 0.934 N N nil 
30 8 1985 6 1.039 N N nil 
30 8 1985 7 1.026 N N nil 
30 8 1985 8 0.992 N N nil 
30 8 1985 9 1.094 N N nil 
30 8 1985 10 1.072 N N nil 
30 8 1985 17 0.901 N N nil 
30 8 1985 18 1.035 Y N nil 
3 9 1985 1 0.977 N N nil 
3 9 1985 2 N N nil 
3 9 1985 3 0.852 N N nil 
3 9 1985 4 0.944 N N nil 
3 9 1985 5 0.902 N N nil 
3 9 1985 6 1.019 N N nil 
3 9 1985 7 1.002 N N nil 
3 9 1985 8 0.938 N N nil 
3 9 1985 9 1.068 N N nil 
3 9 1985 10 1.042 N N nil 
3 9 1985 17 0.853 N N nil 
3 9 1985 18 0.959 N N nil 
4 9 1985 1 0.995 N N nil 
4 9 1985 2 0.917 N N nil 
4 9 1985 3 0.868 N N nil 
4 9 1985 4 0.96 N N nil 
4 9 1985 5 0.918 N N nil 
4 9 1985 6 1.039 N N nil 
4 9 1985 7 1.021 N N nil 
4 9 1985 8 0.951 N N nil 
4 9 1985 9 1.091 N N nil 
4 9 1985 10 1.057 N N nil 
4 9 1985 17 0.871 N N nil 
4 9 1985 18 0.967 N N nil 
5 9 1985 1 1.006 N N nil 
5 9 1985 2 0.928 N N nil 
5 9 1985 3 0.878 N N nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Wet Season 

DAY OMTTYEAR PONDS DEPTH INFLOW OVERFLOW DWADI SPECIES 
------ --------------- -------- ------

5 9 1985 4 0.974 N N nil 
5 9 1985 5 0.929 N N nil 
5 9 1985 6 1.053 N N nil 
5 9 1985 7 1.036 N N nil 
5 9 1985 8 0.959 N N nil 
5 9 1985 9 1.11 N N nil 
5 9 1985 10 1.078 N N nil 
5 9 1985 17 0.886 N N nil 
5 9 1985 18 0.969 N N nil 
6 9 1985 1 0.997 N N nil 
6 9 1985 2 0.919 N N nil 
6 9 1985 3 0.869 N N nil 
6 9 1985 4 0.967 N N nil 
6 9 1985 5 0.92 N N nil 
6 9 1985 6 1.045 N N nil 
6 9 1985 7 1.03 N N nil 
6 9 1985 8 0.947 N N nil 
6 9 1985 9 1.1 N N nil 
6 9 1985 10 1.065 N N nil 
6 9 1985 17 0.871 N N nil 
6 9 1985 18 0.953 N N nil 
9 9 1985 1 0.994 N N nil 
9 9 1985 2 0.914 N N nil 
9 9 1985 3 0.859 N N nil 
9 9 1985 4 0.968 N N nil 
9 9 1985 5 0.914 N N nil 
9 9 1985 6 1.051 N N nil 
9 9 1985 7 1.031 N N nil 
9 9 1985 8 0.933 N N nil 
9 9 1985 9 1.108 N N nil 
9 9 1985 10 1.074 N N nil 
9 9 1985 17 0.852 N N nil 
9 9 1985 18 0.927 N N nil 

10 9 1985 1 1.118 N N nil 
10 9 1985 2 1.039 N N nil 
10 9 1985 3 0.964 N N nil 
10 9 1985 4 1.09 N N nil 
10 9 1985 5 1.046 N N nil 
10 9 1985 6 1.535 N N nil 
10 9 1985 7 1.157 N N nil 
10 9 1985 8 1.06 N N nil 
10 9 1985 9 1.256 N N nil 
10 9 1985 10 1.22 N N nil 
10 9 1985 17 1.03 N N nil 
10 9 1985 18 1.053 N N nil 
11 9 1985 1 1.135 N N nil 
It 9 1985 2 1.053 N N nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Wet Season 

DAY MONTH YEAR PONDI DEPTH INFLOW OVERFLOW DEAIN SPECIES 
--------- --------------- -------- ------

11 9 1985 3 1.006 N N nil 
11 9 1985 4 1.117 N N nil 
11 9 1985 5 1.058 N N nil 
11 9 1985 6 1.202 N N nil 
11 9 1985 7 1.186 N N nil 
If 9 1985 8 1.083 N N nil 
It 9 1985 9 1.291 N N nil 
I 9 1985 10 1.244 N N nil 
11 9 1985 17 1.045 N N nil 
11 9 1985 18 1.06 N N nil 
12 9 1985 1 1.19 N N nil 
12 9 1985 2 1.111 N N nil 
12 9 1985 3 1.065 N N nil 
12 9 1985 4 1.165 N Y nil 
12 9 1985 5 1,131 N N nil 
12 9 1985 6 1.269 N N nil 
12 9 1985 7 1.258 N N nil 
12 9 1985 8 1.155 N Y nil 
12 9 1985 9 1.337 N Y nil 
12 9 1985 10 1.324 N N nil 
12 9 1985 17 1.115 N N nil 
12 9 1985 18 1.109 N N nil 
13 9 1985 1 1.169 N N nil 
13 9 1985 2 1.088 N N nil 
13 9 1985 3 1.052 N N nil 
13 9 1985 4 1.153 N N nil 
3 9 1985 5 1.116 N N nil 
13 9 1985 6 1.253 N N nil 
13 9 1985 7 1.242 N N nil 
13 9 1985 8 1.136 N N ni' 
13 9 1985 9 1.32 N N nil 
13 9 1985 10 1.301 N N nil 
13 9 1985 17 1.085 N N nil 
13 9 1985 18 1.078 N N nil 
16 9 1985 1 1.245 N N nil 
16 9 1985 2 1.164 N N nil 
16 9 1985 3 1.128 N N nil 
16 9 1985 4 1.167 N Y nil 
16 9 1985 5 1.216 N N nil 
16 9 1985 6 1.334 N Y nil 
16 9 1985 7 1.306 N Y nil 
16 9 1985 8 1.155 N Y nil 
16 9 1985 9 1.337 N Y nil 
16 9 1985 10 1.391 N N nil 
16 9 1985 17 1.195 N N nil 
16 9 1985 18 1.138 N N nil 
17 9 1985 1 1.234 N N nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Wet Season 

DAY MONTH YEAR POND# DEPTH INFLOW OVERFLOW DEAD SPECIES 
17 9 195 2 1.155 N N nil 
17 9 1985 3 1.122 N N nil 
17 9 1985 4 1.165 N Y nil 
17 9 1985 5 1.22 N N nil 
17 9 1985 6 1.332 N N nil 
17 9 1985 7 1.306 N Y nil 
17 9 1985 8 1.155 N Y nil 
17 9 1985 9 1.337 N Y nil 
17 9 1985 10 1.389 N N nil 
17 9 1985 17 1.176 N N nil 
17 9 1985 18 1.118 N N nil 
19 9 1985 1 1.106 N N nil 
19 9 1985 2 1.131 N N nil 
19 9 1985 3 1.104 N N nil 
19 9 1985 4 1.155 N N nil 
19 9 1985 5 1.211 N N nil 
19 9 1985 6 1.314 N N nil 
19 9 1985 7 1.293 N N nil 
19 9 1985 8 1.151 N N nil 
19 9 1985 9 1.33 N N nil 
19 9 1985 10 1.366 N N nil 
19 9 1985 17 1.135 N N nil 
19 9 1985 18 1.082 N N nil 
20 9 1985 1 t.315 N N nil 
20 9 1985 2 1.241 N N nil 
20 9 1985 3 1.201 N Y nil 
20 9 1985 4 1.052 Y N nil 
20 9 1985 5 1.049 Y N nil 
20 9 1985 6 1.334 N Y nil 
20 9 1985 7 1.306 N Y nil 
20 9 1985 8 1.155 N Y nil 
20 9 1985 9 1.337 N Y nil 
20 9 1985 10 1.391 N Y nil 
20 9 1985 17 1.271 N N nil 
20 9 1985 18 1.18 N N nil 
23 9 1985 1 1.266 N N nil 
23 9 1985 2 1.9 N N nil 
23 9 195 3 1.143 N N nil 
23 9 1985 4 1.037 N N nil 
23 9 1985 5 1.024 N N nil 
23 9 1985 6 1.165 N N nil 
23 9 1985 7 1.14 N N nil 

23 9 1985 8 0.97 N N nil 
23 9 1985 9 1.2 N N nil 
23 9 1985 10 0.65 N N nil 
23 9 1985 17 1.195 N N nil 
23 9 1985 18 1.122 N N nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Wet Season 

DAY MONTH YEAR PONI DEPTH INFLOW OVERFLOW DEADI SPECIES 
--- -- -- -- --------- -------- -------- ------

24 9 1985 1 1.243 N N nil 
24 9 1985 2 1.165 N N nil 
24 9 1985 3 1.122 N N nil 
24 9 1985 4 1.024 N N nil 
24 9 1985 5 1.01 N N nil 
24 9 1985 6 0.69 N N nil 
24 9 1985 7 1.127 N N nil 
24 9 1985 8 0.952 N N nil 
24 9 1985 9 1.19 N N nil 
24 9 1985 10 0.65 N N nil 
24 9 1985 17 1.15 N N nil 
24 9 1985 18 1.098 N N nil 
25 9 1985 1 1.245 N N nil 
25 9 1985 2 1.17 N N nil 
25 9 1985 3 1.12 N N nil 
25 9 1985 4 1.042 N N nil 
25 9 1985 5 1.023 N N nil 
25 9 1985 6 0.93 N N nil 
25 9 1985 7 1.14 N N nil 
25 9 1985 8 0.966 N N nil 
25 9 1985 9 1.206 N N nil 
25 9 1985 10 0.65 N N nil 
25 9 1985 17 1.153 N N nil 
25 9 1985 18 1.094 N N nil 
27 9 1985 1 1.221 N N nil 
27 9 1985 2 1.141 N N nil 
27 9 1985 3 1.203 N N nil 
27 9 1985 4 1.031 N N nil 
27 9 1985 5 1.009 N N nil 
27 9 1985 6 1.075 Y N nil 
27 9 1985 7 1.128 N N nil 
27 9 1985 8 0.951 N N nil 
27 9 1985 9 1.199 N N nil 
27 9 1985 10 0.65 Y N nil 
27 9 1985 17 1.121 N N nil 
27 9 1985 18 1.057 N N nil 
30 9 1985 1 1.215 N N nil 
30 9 1985 2 1.126 N N nil 
30 9 1985 3 1.081 N N nil 
30 9 1985 4 1.05 N N nil 
30 9 1985 5 1.024 N N nil 
30 9 1985 6 1.096 N N 
30 9 1985 7 1.144 N N nil 
30 9 1985 8 0.965 N N nil 
30 9 1985 9 1.227 N N nil 
30 9 1985 10 1.331 N N nil 
30 9 1985 17 1.123 N N nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Wet Season 

DAY MONTH YEAR POND DEPTH INFLOW OVERFLOW DEAD SPECIES 
30 9 1985 18 1.042 N N nil 
1 10 1985 1 1.102 N N nil 
1 10 1985 2 1.1 N N nil 
1 10 1985 3 1.056 N N nil 
1 10 1985 4 1.037 N N nil 
1 10 1985 5 1.009 N N nil 
1 10 1985 6 1.085 N N nil 
1 10 1985 7 1.125 N N nil 

1 I1 1985 8 0.95 N N nil 
1 10 1985 9 1.21 N N nil 
1 10 1985 10 0.946 N N nil 
1 10 1985 17 1.094 N N nil 
1 10 1985 18 1.016 N N nil 
3 10 1985 1 1:245 N N nil 
3 10 1985 2 1.148 N N nil 
3 10 1985 3 1.1 N N nil 
3 10 1985 4 1.092 N N nil 
3 10 1985 5 1.059 N N nil 
3 10 1985 6 1.141 N N nil 
3 10 1985 7 1.171 N N nil 
3 10 1985 8 N N nil 
3 10 1985 9 1.265 N N nil 
3 10 1985 10 1.056 N N nil 
3 10 1985 17 1.155 N N nil 
3 10 1985 18 1.07 N N nil 
4 10 1985 1 1.261 N N nil 
4 10 1985 2 1.164 N N nil 
4 10 1985 3 1.086 N N nil 
4 10 1985 4 1.116 N N nil 
4 10 1985 5 1.085 N N nil 
4 10 1985 6 1.167 N N nil 
4 10 1985 7 1.206 N N nil 
4 10 1985 8 1.027 N N nil 
4 10 1985 9 1.296 N N nil 
4 10 1985 10 1.0% N N nil 
4 10 1985 17 1.281 N N nil 
4 10 1985 18 1.064 N N nil 
7 10 1985 1 1.24 N N nil 
7 10 1985 2 1.134 N N nil 
7 10 1985 3 1.085 N N nil 
7 10 1985 4 1.11 N N nil 
7 10 1985 5 1.077 N N nil 
7 10 1985 6 1.16 N N nil 
7 10 1985 7 1.195 N N nil 
7 10 1985 8 1.017 N N nil 
7 10 1985 9 1.295 N N nil 
7 10 1:85 :0 1.099 N N nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Wet Season 

DAY MONTH YEAR PO14I DEPTH INFLOW OVERFLOW DEADt SPECIES 
S--- -------- -------- -----
7 10 1985 17 1.156 N N nil 
7 10 1985 18 1.037 N N nil 
8 10 1985 1 1.227 N N nil 
8 101 985 2 1.119 N N nil 
8 10 1985 3 1.07 N N nil 
8 10 1985 4 1.1 N N nil 
8 10 1985 5 1.068 N N nil 
8 10 1985 6 1.153 N N nil 
8 10 1985 7 1.184 N N nil 
8 10 1985 8 1.004 N N nil 
8 10 1985 9 1.287 N N nil 
8 10 1985 10 1.088 N N nil 
8 10 1985 17 1.14 N N nil 
8 10 1985 18 1.02 N N nil 
9 10 1985 1 1.225 N N nil 
9 10 1985 2 1.111 N N nil 
9 10 1985 3 1.061 N N nil 
9 10 1985 4 1.102 N N nil 

1?0 1985 5 1.064 N N nil 
9 10 1985 6 1.152 N N nil 
9 10 1985 7 1.081 N N nil 
9 10 1985 8 1.001 N N nil 

10 1985 9 1.286 N N riB 
9 10 1985 10 1.09 K N nil 
9 10 1985 17 1.137 N N nil 
9 10 1985 18 1.01 N N nil 

10 10 1985 1 1.209 N N nil 
10 10 1985 2 1.095 N N nil 
10 10 1985 3 1.045 N N nil 
,0 10 "'85 4 1.089 N N nil 
10 10 1985 5 1.052 N N nil 
10 10 1985 6 1.138 N N nil 
10 10 1985 7 1.165 N N nil 
10 10 1985 8 0.985 N N nil 
10 10 1985 9 1.269 N N nil 
10 10 1985 10 1.075 N N nil 
10 10 1985 17 1.116 N N nil 
10 10 1985 18 0.991 N N nil 
14 10 1985 1 1.198 N N nil 
14 10 1985 2 1.11 N N nil 
14 10 1985 3 1.058 N N nil 
14 10 1985 4 1.12 N N nil 
14 10 1985 5 1.081 N N nil 
14 10 1985 6 1.172 N N nil 
14 10 1985 7 1.192 N N nil 
14 10 1985 8 1.014 N N nil 
14 10 1985 9 1.308 N N nil 

40
 



Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Wet Season 

DAY MONTH YEAR PONI DEPTH INFLOW OVERFLOW DEADI SPECIES 
S----- -------- -------- -----

14 10 1985 10 1.116 N N nil 
14 10 1985 17 1.155 N N nil 
14 10 1985 18 1.007 N N nil 
15 10 1985 1 1.223 N N nil 
15 10 1985 2 1.097 N N nil 
15 10 1985 3 1.047 N N nil 
15 10 1985 4 1.113 N N nil 
15 10 1985 5 1.071 N N nil 
15 10 1985 6 1.166 N N nil 
15 10 1985 7 1.18 N N nil 
15 10 1985 8 0.96 N N nil 
15 10 1985 9 1.2%6 N N nil 
15 10 1985 10 1.108 N N nil 
15 10 1985 17 1.14 N N nil 
15 10 1985 18 0.985 N N nil 
16 10 1985 1 1.207 N N nil 
16 10 1985 2 1.08 N N nil 
16 10 1985 3 1.029 N N nil 
16 16 1985 4 1.098 N N nil 
16 10 1985 5 1.055 N N nil 
16 10 1985 6 1.153 N N nil 
16 10 1985 7 1.163 N N nil 
16 10 1985 8 0.977 N N nil 
16 10 1985 9 1.281 N N nil 
16 10 1985 10 1.091 N N nil 
16 10 1985 17 1.116 N N nil 
16 10 1985 18 0.962 N N nil 
18 10 1985 1 1.196 N N nil 
18 10 1985 2 1.067 N N nil 
18 10 1985 3 1.014 N N nil 
18 10 1985 4 1.09 N N nil 
18 10 1985 5 1.047 N N nil 
18 10 1985 6 1.143 N N nil 
18 10 1985 7 1.151 N N nil 
18 10 1985 8 0.A N N nil 
18 10 1985 9 1.268 N N nil 
18 10 1985 10 1.084 N N n-l 
18 10 1985 17 1.096 N N nil 
18 10 1985 18 0.936 N N nil 
21 10 1985 1 1.207 N N nil 
21 10 1985 2 1.07 N N nil 
21 10 1985 3 1.019 N N nil 
21 10 1985 4 1.097 N N nil 
21 10 1985 5 1.055 N N nil 
21 10 1985 6 1.156 N N nil 
21 10 1985 7 1.158 N N nil 
21 10 1985 8 0.961 N N nil 
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---------------- 

Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I, Wet Season
 

DAY MONTH YEA PONDI DEPTH INFLOW OVERFLOW DEA SPECIES
 
------- ---- -------- ------

21 10 1985 9 1.28 N N nil 
21 10 1985 10 1.1 N N nil 
21 10 1985 17 1.11 N N nil 
21 10 1985 18 0.925 N N nil 
23 10 1985 1 1.22 N N nil 
23 10 1985 2 1.08 N N nil 
23 10 1985 3 1.028 N N nil 
23 10 1985 4 1.108 N N nil 
23 10 1985 5 1.059 N N nil 
23 10 1985 6 1.169 N N nil 
23 10 1985 7 1.164 N N nil 
23 10 1985 8 0.%2 N N nil 
23 10 1985 9 1.289 N N nil 
23 10 1985 10 1.103 N N nil 
23 10 1985 17 1.121 N N nil 
23 10 1985 18 0.924 N N nil 
24 10 1985 1 1.19n N N nil 
24 10 1985 1.057 N N nil 
24 10 1985 3 1.013 N N nil 
24 10 1985 4 1.087 N N nil 
24 10 1985 5 1.05 N N nil 
24 10 1985 6 1.155 N N nil 
24 10 1985 7 1.14 N N nil 
24 10 1985 8 0.943 N N nil 
24 10 1985 9 1.304 N N nil 
24 10 1985 10 1.09 N N nil 
24 10 1985 17 1.097 N N nil 
24 10 1985 18 0.902 N N nil 
25 10 1985 1 1.186 N N nil 
25 10 1985 2 1.05 N N nil 
25 10 1985 3 N N nil 
25 10 1985 4 1.073 N N nil 
25 10 1985 5 1.034 N N nil 
25 10 1985 6 1.135 N N i1il 
25 10 1985 7 1.128 N N nil 
25 10 1985 8 0.924 N N nil 
25 10 1995 9 1.248 N N nil 
25 10 1985 10 1.075 N N nil 
25 10 1985 17 1.125 N N nil 
25 10 1985 18 0.88 N N nil 
28 10 1985 1 1.18 N N nil 
28 10 1985 2 1.038 N N nil 
28 10 1985 3 0.962 N N nil 
28 10 1985 4 1.069 N N nil 
28 10 1985 5 1.022 N N nil 
28 10 1985 6 1.135 N N nil 
28 10 19,5 7 1.116 N N nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Wet Season 

DAY MONTH YEAR POND DEPTH INFLOW OVERFLOW DEAI SPECIES 
--- -- -- -- --------- -------- -------- ------

98 10 1985 8 N N ni'l 
28 10 1985 9 1.239 N N nil 
28 10 1985 10 1.072 N N nil 
28 10 1985 17 1.065 N N nil 
28 10 1985 18 0.84 N N nil 
29 10 1985 1 1.17 N N nil 
29 10 1985 2 1.03 N N nil 
29 10 1985 3 0.973 N N nil 
29 10 1985 4 1.055 N N nil 
29 10 1985 5 1.013 N N nil 
29 10 1985 6 1.126 N N nil 
29 10 1985 7 1.107 N N nil 
29 10 1985 8 0.889 N N nil 
29 10 1985 9 1.229 N N nil 
29 10 1985 10 1.065 N N nil 
29 10 1985 17 1.055 N N nil 
29 10 1985 18 0.835 N N nil 
30 10 1985 1 1.179 N N nil 
30 10 1985 2 1.036 N N nil 
30 10 1985 3 0.979 N N nil 
30 10 1985 4 1.068 N N nil 
30 10 1985 5 1.018 N N nil 
30 10 1985 6 1.134 N N nil 
30 10 1985 7 1.113 N N nil 
30 10 1985 8 0.892 N N nil 
30 10 1985 9 1.235 N N nil 
30 10 1985 10 1.072 N N nil 
30 10 1985 17 1.058 N N nil 
30 10 1985 18 0.835 N N nil 
31 10 1985 1 1.199 N N nil 
31 10 1985 2 1.053 N N nil 
31 10 1985 3 0.998 N N nil 
31 10 1985 4 1.086 N N nil 
31 10 1985 5 1.04 N N nil 
31 10 1985 6 1.155 N N nil 
31 10 1985 7 1.134 N N nil 
31 10 1985 8 0.916 N N nil 
31 10 1985 9 1.26 N N nil 
31 10 1985 10 1.105 N N nil 
31 10 1985 17 1.078 N N nil 
31 10 1985 18 0.849 N N nil 
1 11 1985 1 1.232 N N nil 
1 11 1985 2 1.086 N N nil 
I . 11 1985 3 1.029 N N nil 
1 11 1985 4 1.119 N N nil 
1 11 1985 5 1.07 N N nil 
1 11 1985 6 1.169 N N nil 
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------------ --------------- -------- -------

Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Wet Season 

DAY MONTH YEAR PONDS DEPTH INFLOW OVERFLOW DEAD SPECIES 

1 11 1985 7 1.165 N N nil
 
1 11 1985 8 0.944 
 N N nil
 
1 11 1985 9 1.295 N N nil
 
I 11 1985 10 1.142 N N nil
 
1 11 1985 17 1.121 N N nil
 
1 11 1985 18 0.875 N N nil
 
5 11 1985 1 1.2 N N 
 nil
 
5 11 1985 2 1.156 N N nil
 
5 11 1985 3 1.096 N N nil
 
5 11 1985 4 1.16 N N nil
 
5 11 1985 5 1.147 N N nil
 
5 11 1985 6 1.268 N N nil
 
5 11 1985 7 1.245 N N nil
 
5 11 1985 8 1.033 N N nil
 
5 .11 1985 9 1.335 N N nil 
5 11 1985 10 1.248 N N nil 
5 11 1985 17 1.208 N N nil 
5 11 1985 18 0.934 N N nil 
6 11 1985 1 1.288 N N nil 
6 11 1985 2 1.147 N N nil 
6 11 1985 3 1.087 N N nil
6 11 1985 4 1.152 N N nil 
6 £I 1985 5 !.138 N N nil 
6 11 1985 6 1.258 N N nil 
6 11 1985 7 1.23 N N nil 
6 11 1985 8 1.014 N N nil 
6 11 1985 9 1.32 N N nil 
6 11 1985 10 1.213 N N nil 
6 11 1985 17 1.188 N N nil 
6 11 1985 18 0.913 N N nil 
7 11 1985 1 1.311 N N nil 
7 11 1985 2 1.17 N N nil 
7 11 1985 3 1.11' N N nil 
7 11 1985 4 1.175 N Y nil 
7 11 1985 5 1.164 N N nil 
7 11 1985 6 1.284 N N nil 
7 11 1985 7 1.253 N N nil 
7 11 1985 8 1.039 N N nil 
7 11 1985 9 1.34 N Y nil 
7 11 1985 10 1.26 N N nil 
7 11 1985 17 1.219 N N .1il 
7 11 1985 18 0.938 N N nil 
8 11 1985 1 1.377 N N nil 
8 11 1985 2 1.235 N N nil 
8 11 1985 3 1.185 N N nil 
8 11 1985 4 1.168 N Y nil 
8. 11 1985 5 1.233 N Y nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Wet Season 

DAY MONTH YEAR PONI DEPTH INFLOW OVERFLOW DEAN SPECIES 
- ------ -------- -------- -----

8 11 1985 6 1.34 N Y nil 
8 If 1985 7 1.312 N N nil 
8 11 1985 8 1.11 N N nil 
8 11 1985 9 1.34 N N nil 
8 11 1985 10 1.309 N N nil 
8 11 1985 17 1.304 N N nil 
8 11 1985 18 1.007 N N nil 

12 11 1985 1 1.291 N N nil 
12 II 1985 2 1.159 N N nil 
12 11 1985 3 1.11 N N nil 
12 11 19815 4 1.109 N N nil 
12 11 198K 5 1.163 N N nil 
12 11 198! 6 1.269 N N nil 
12 11 1985 7 1.24 N N sail 
12 11 1985 8 1.04 N N nil 
12 11 !985 9 1.255 N N nil 
12 11 1985 10 1.215 N N nil 
12 11 1985 17 1.188 N N nil 
12 11 1985 18 0.885 N N nil 
13 11 1985 1 1.283 N N nil 
13 11 1985 2 1.15 N N nil 
13 11 1985 3 1.1 N N nil 
13 11 1985 4 1.099 N N nil 
13 11 1985 5 1.15 N N nil 
13 11 1985 6 1.258 N N nil 
13 11 198, 7 1.219 N N nil 
13 If 1985 8 1.02 N N nil 
13 11 1985 9 1.256 N N nil 
13 11 1985 10 1.241 N N nil 
13 11 1985 17 1.171 N N nil 
13 11 1985 18 0.891 N N nil 
14 11 1985 1 1.28 N N nil 
14 11 1985 2 1.152 N N nil 
14 11 1985 3 1.1 N N nil 
14 11 1985 4 1.103 N N nil 
14 11 1985 5 1.152 N N n l 
14 11 1985 6 1.26 N N nil 
14 11 1985 7 1.221 N N nil 
14 11 1985 8 1.021 N N nil 
14 11 1985 9 1.26 N N nil 
14 11 1985 10 1.241 N N nil 
14 11 1985 17 1.168 N N nil 
14 11 1985 18 0.885 N N nil 
15 11 1985 1 1.29 N N nil 
15 11 1985 2 1.16 N N nil 
15 11 1985 3 1.108 N nil 
15 11 1985 4 1.113 N N nil 
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Table 2. Daily Pond Measurements. Gualaca, Panama, Cycle I,Wet Season 

DAY MONTH YEAR POND# DEPTH INFLOW OVERFLOW DEADI SPECIES 
--------- --------------- -------- ------

15 11 1985 5 1.164 N N nil 
1,5 11 1985 6 1.272 N N nil 
15 11 1985 7 1.233 N N nil 
15 11 1985 8 1.036 N N nil 
15 11 1985 9 1.28 N N nil 
15 11 1985 10 1.256 N N nil 
15 11 1985 17 1.175 N N nil 
15 11 1985 18 0.891 N N nil 
18 11 1985 1 1.259 N N nil 
18 11 1985 2 1.126 N N nil 
18 11 1985 3 1.073 N N nil 
18 11 1985 4 1.083 N N nil 
18 11 1985 5 1.129 N N nil 
18 11 1985 6 1.239 N N nil 
18 11 1985 7 1.189 N N nil 
18 11 1985 8 0.982 N N nil 
18 11 1985 9 1.235 N N nil 
18 11 1985 10 1.21 N N nil 
18 11 1985 17 1.127 N N nil 
18 11 1985 18 0.833 N N nil 
20 11 1985 1 1.236 N N nil 
20 II 1985 2 1.1 N N nil 
20 11 1985 3 1.05 N N nil 
20 11 1985 4 1.055 N N nil 
20 11 1985 5 1.098 N N nil 
20 11 1985 6 1.21 N N nil 
20 11 1985 7 1.18 N N nil 
20 11 1985 8 0.95 N N nil 
20 11 1985 9 1.2 N N nil 
20 11 1985 10 1.172 N N nil 
20 11 1985 17 1.094 N N nil 
20 11 1985 18 0.805 N N nil 
22 11 1985 1 1.223 N N nil 
22 11 1985 2 1.074 N N nil 
22 11 1985 3 1.028 N N nil 
22 11 1985 4 1.01 N N nil 
22 11 1985 5 1.074 N N nil 
22 11 1985 6 1.181 N N nil 
22 11 1985 7 1.117 N N nil 
22 11 1985 8 0.91 N N nil 
22 11 1985 9 1.165 N N nil 
22 11 1985 10 1.134 N N nil 
22 11 1985 17 1.062 N N nil 
22 11 1985 18 0.762 N N nil 
25 11 1985 1 1.248 N N nil 
25 11 1985 2 1.104 N N nil 
25 11 1985 3 1.046 N N nil 
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Table 2. Daily Popd Measurements. Gualaca, Panama, Cycle I, Wet Season 

PAY MONTH YEAR POND DEPTH INFLOW OVERFLOW DEAN SPECIES 
S------ -------- -------- -----

25 It 1985 4 1.062 N N nil 
25 11 1985 5 1.094 N N nil 
25 11 1985 6 1.216 N N nil 
25 11 1985 7 1.143 N N nil 
25 11 1985 8 0.917 N N nil 
25 11 1985 9 1.197 N N nil 
25 11 1985 10 1.161 N N nil 
25 11 1985 17 1.1 N N nil 
25 11 1985 18 0.778 I N nil 
29 11 1985 1 1.16 N N nil 
29 11 1985 2 1.055 N N nil 
29 11 1985 3 0.994 N N nil 
29 It 1995 4 1.0i6 N N nil 
29 11 19!t1 5 1.046 N N nil 
29 11 1985 6 1.164 N N nil 
29 11I19, 7 1.078 N N nil 
29 11 1985 8 0.842 N N nil 
29 11 1985 9 1.125 N N nil 
29 11 1985 10 1.087 N N nil 
29 11 1985 17 1.04 N N nil 
29 11 1985 18 N N nil 
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Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Dry Season 

INTERATR ATERNAlM ATER ITER iATSEXTRA DO DO DO DO* TOTALTENPTENPTEIF TEMP#TENP, TERP 7EPI KJELDIL N02&DAYNO. YEARDATA? TOTA. ORTHOPOND9 
TIlE TOP 9 MIDBOTTM f TP @MID BOM TOP-VAX DOT-fiM .KA. . pH N M13-N M02-.NN3-N N03-N P P04-P9DT-f AiXTOP-i 

26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 

211965 
2 1985 
2 1985 
2 1985 
2 1985 
2 1985 
2 1985 
2 1985 
2 1985 
2195 
2 1985 
2 1985 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
17 
18 

23.3 
22.6 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 

37.6 
28.2 
41.4 
34.8 
33.9 
38.6 
34.8 
33.9 
29.2 
28.2 
25.4 
22.6 

27 2 1985 1 
2727 21I 52 1995 

2
3 

0.2290.204 

27 2 1985 4 0.365 
27 2 1985 5 0.156 
27 2 1985 6 0.256 
27 2 1985 7 0.134 
17 2 1985 8 0.136 

27 2 1985 9 0.229 
17 2 1985 10 0.293 
27 2 1985 17 0.574 
27 2."85 18 0.149 
28 2 i985 1 0.514 
28 2 1985 2 0.052 
28 2 1985 3 0.045 
28 2 1985 4 0.052 
28 2 1985 5 0.045 
28 2 1985 6 0.033 
28 2 1985 7 0.03 
28 2 1985 8 0.043 
28 2 1985 9 0.045 

28 
28 
28 

2 1985
2 1985 
21985 

10
11 
18 

0.05 

0.045
0.039 

1 31985 1 0.065 
1 3 1985 2 0.021 
1 3 1985 3 0.027 
1 3 1985 4 0.033 
1 3 1985 5 0.027 
1 3 1985 6 0.021 
1 3 1985 7 0.021 
1 3 1985 8 0.327 

0.027 



Tabe 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Dry Seas.;n 

MY No. YIM 
DXM 
DATA?POU 

DO DO 
TIMEf TOP 

WSTER WTEjvMATS WA78 NTER MAURT 'OR-
DO DO# TEP TEMPTEMPS6 TMP TEMPf 1TEP TEMP0 
ID BOTTOMf TOP0 KID 90"T TOP-MAXBOT-OJX1WP-MN BOT-MIN kM. D. 

KJLDAOL 
PH N X"-N0I2-N 

TOTM. SD1lI SE I 
N02 & TOTAL.ORTHDISK DISK OPHLLt 

P133-N0133-N P P04-P A B A 

1 31965 
1 3 195 
1 31965 
1 3 1985 
7 3 1985 

9 
10 
17 
1 
1 6.85 

.021 
0.039 

Oe 
0.039 
0.058 

7 3 19857' 31965 
7 3 1965 
7 3 1985 
7 3 1965 
7 3 1985 
7 3 1985 
7 3 1965 
7 3 19857 3 1985 
8 3 1985 
8 3 1985 
8 3 195 
8 3 1985 
8 3 19e5 
8 3 1985 
8 3 1985 
8 3 1985 
8 3 1965 
8 3 1965 
8 3 1985 
8 3 1985 

34 
5 
6 

7
7 
8 

10 
1718 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
17 
18 

630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 

7.9 
7.35 
7.5 

7.9 

8.05 

8.05 
7.75 
7.8 

21.6.95 
21. 
21. 
21. 
21. 
21. 
21. 
21. 
21. 
21. 
21.5 
21.. 

6.96.9 
6.95 
6.85 

7.05 
6.9 

6.85 

6.85
7.05 

11 3 195 
11 3 1965 
11 3 1965 
11 3 19Z5 
1t 3 1935 
11 3 1985 
11 3 1965 
11 3 1965 
11 3 1965 
11 3 1985 
11 3 1965 
11 3 1985 
'4 3 1985 
14 3 1985 
14 3 1905 
14 3 1985 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
17 
18 
1 
2 
3 
4 

630 
630 
630 
630 

6.85 
6.7 

6.9 

27.5 
27. 
27.5 
27. 

6.65 
6.65 
7.05 
7.25 

0.009 
0.015 

0.009 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 

0.015 
2.5 
3.5 
5.8 
3.6 

14 . Iqf S &"* 7 -t 



Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Dry Season 

XD 
DAYNO. YEAR DATA?PMS 

IMIER TR TER WTE MMR MTDO DO DO DOI TET E)PT' TEM@ TEF5f DO 
TDlE I TOP I MIDDOTTOMf TOP 0 NID BOTT TOP-MX BOT-iAX TP-MIld 

MATh 
TOP5 

80T-HINML.KA. IRD. 
KDAI. 

PH N I3-N N02-N N3-N 

TOTAL 
N02 & .TOT 
N3-N P 

Saiii 
)MMDISK 

P04-P A 

SECHI 
DISK 

B 

MAu
(W u.. 

A 
----------------------------------------
14 3 185 6 
14 3 1985 7 

630 
630 

7.2 
7.15 

----- ----- ----------------
27.5 
27.5 

----- -------- -----
7.5 

7.45 

------ ----- --------------------
6.7
3.7 

14 
14 
14 
14 
14 
18 

3 1985 
3 185 
A 1995 
3 1985 
3 1985 
3 985 

8 
9 

iA 
17 
18 
1 

630 
630 
630 
630 
630 

7.4 
7.5 
7.3 

6.75 
6.6 

27.5 
27.5 
27. 

27.5 
27. 

7.25 
7.4 
7.5 
7.5 
7.1 

56.5 

2.8 
0.5 
4.1 
0.4 
2.6 

18 3 1985 2 
iM 
18 
18 

3 1985 
3 1985 
3 1985 

3 
4 
5 

77.5 
100. 
67.5 

18 3 1985 6 
18 
18 

3 1985 
3 1985 

7 
8 

74.5 
100. 

18 3 1985 9 
18 3 1985 17 

100. 
19 3 1985 17 
18 3 1985 1 

100. 
-Lq 19 3 1985 1 

19 3 1985 2 
19 3 1985 3 
19 3 1985 4 
19 3 1985 5 
19 3 1985 6 
19 3 1985 7 
19 3 1985 8 
19 3 1985 9 
19 3 1985 10 
19 3 1985 17 
19 3 1985 18 
22 3 1985 1 28.23 
22 3 1985 2 
22 3 i985 3 38.58 
22 3 1985 4 33.87 
22 3 1985 5 30.11 
22 3 1985 6 36.7 
22 3 1995 7 34.81 
22 3 1985 8 26.35 
22 3 1985 9 28.23 
22 3 1985 10 26.35 
22 3 1985 17 31.05 
22 3 195 18 27.29 
27 
27 

3 1985 
3 1985 

1 
2 

630 
630 

7.5 
7.5 

24. 
23.5 

6.7 
6.85 51.5 



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

Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Dry Season 

WA D DO 
fM. YEAR PL W4 TDlEDATA? I TO 

3 1985 3 A0 

F 3 1985 4 6j 


F 3 1985 5 630 
F 3 1985 6 630 
F 3 1985 7 630 
F 3 1985 8 630 
F 3 1985 9 630 

V/ 3 1985 10 630 
27 3 1985 17 630 
27 3 1985 18 630 
28 3 1985 1 
29 3 1985 2 
28 3 1985 3 
28 3 1985 4 
28 3 1985 5 
28 ;!M 6 

28 31985 74.
28 3 1985 8 
28 3 1985 9 
28 3 1985 10 
28 3 1985 17 
28 3 1985 18 
2 4 1985 1 630 
2 4 1985 2 630 
2 4 1985 3 630 

2 4 1985 4 630 

2 4 1985 5 630 

2 4 1985 6 630 
2 4 1985 7 630 
2 4 1985 8 630 
2 4 1985 9 630 
2 4 1985 10 630 
2 4 1985 17 630 
2 4 1985 18 630 
3 4 1985 1
3 41985 2 
3 4 1985 3 
3 4195 4 
3 4 1985 5 
3 4 1985 6 
3 4 1985 7 
3 4 1985 8 
3 4 1985 9 

3 4 1985 10 
3 4 1995 17 


MTR MTER AR MATERMATRITER rATR 
D DOf TEIU TBIP TBW#O P 0ETW @ TBW* TEIF 0 

# KID BOTTM 0 T(P 0 MIDIBOTTON DT-MAX TW'-M ALYA. M.TOP-MAX BOT-M 

7.5 24.5 
7.4 24.5 

7.6 24. 
7.5 24.5 
7.5 24. 

7.5 24. 
7.5 24.5 
7.8 24. 

7.4 23.5 

7.6 23.5 


6.6 27. 
6.8 27.5 

6.9 27.5 


27.8 

7.1 27.5 
6.6 27.5 

6.7 27.5 
6.8 27.5 

27.5 

7.4 27.5 

6.8 27.5 
6.9 27.5 

KJaLI 
PH1 N 

6.8 
6.85 


6.85 
6.9 


6.5 
6.9 

6.85 

6.8 

6.85
 
6.85
 
6.8 

6.5.
 
6.95

7.05
 
7.25
 
7.15 
7.2
 

7..5 
7.15 
7.1
 
7.15
 
7.25 
7.05 

143N0P2-MN P43-N 

0.0415
 
0.092 
0.092 
0.218 
0.075
 
0.482
 
P.335 
0.315 
0.417
 
0.57
 

TOTAL SEa4I a-,I DLOR-


N02 t TOTALMM11D1ZISKDIM MM 
N433-N P F04-P A B A 

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

92.5 

93.5
 
84.5
 
87.5 
100.
 
100.
 

.3
 

2.3
 
2.3
 
2.3 
2.2
 

2.2 

4.4 

1.3 
.8
 

0.5".
 



ERA 
DAYNO.YEAR DATA?PM 

3 4 1985 18 
4 4 1985 1 
4 4 1985 2 
4 4 1985 3 
4 4 1985 4 
4 4 198 5 
4 4 1985 6 
4 4 1985 7 
4 4 1985 8 
4 4 1985 9 
4 4 1985 10 
4 4 1985 17 
4 4 1985 18 

10 41985 
1010 44 19851985 22 

10 4 1985 3 
10 4 1965 4 
10 4 1985 5 
10 4 1985 6 
10 4 1985 7 
10 4 1985 8 
10 4 1985 9 
10 4 1985 10 
10 4 1985 17 
10 4 198 18 
11 4 1985 1 
11 4 1985 2 
11 4 1985 3 
11 4 1985 4 
11 4 1985 5 
11 4 1985 6 
11 4 1985 7 
11 4 1985 8 
11 4 1985 9 
11 4 1985 10 
11 4 1985 17 
11 4 1985 18 
12 4 1985 I 
12 4 IQ85 2 
12 4 1985 3 
12 4 1985 4 
12 4 1985 5 
12 4 1985 6 
12 4 1985 7 
12 4 1985 8 

Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Dry Season 

MATR ATR MA7 ATS M R MATE MATER TTA SECHII SE Dl C.iC.-
DO DO DO DOf TDI TEMTEMP# TENf TEW TENP 0 raF KJELi N02 & TOTAL ORTDISK DISK OW2tL 

TDE @TOP @MIDOTIOM @TOP @MIDBOTOM TOP-MAXBOT-AX TOP-MIN ALXA.HAD. pH N N3-N )2-N O33-NN3-N P P04-P A B ABOT-MIN 

0.315 

51.5 

90.5
 

100. 
68.5 
100. 

7.20. 
7.157.25 3.13.1 

7.2 2.4
 
7.2 5.5 

7.15 1.4
7.2 
7.3 10.2 
7.1 2.7

7.23 5.4 
7.1 13.8 
7.1 8.5
 
6.9.630 8.4 23.5 10.6 

630 6.7 24. 
630 6.3 25. 
630 6.8 25. 
630 6.9 25.5 
630 6.7 25. 
630 6.5 25. 
630 7.05 25. 
630 25.5 
630 7.2 25. 
630 7.5 24.5 
630 8.1 23, 



Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Dry Season 

I DAYNO.WA 
EXTm 
DATA?POM 

DO 
T 

ATERNTER N1R MATER ATERMTE I1,ER
DO DO DO# TEI TEITEIP EI TJ TEI# TEii 3 

T(P I BOT TO PI M M IIN M DOTT" Tw-M BT-IX M-N BOT-MIN kA i . pH 
K 

N 0O2-N 0O3-N 

TOT. 
N&MALo TOTM. 
IM3-NN &3-N P P4-p 

DIS 
A 

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

12 4 1985 9 
-- - - -------- N -- 0-N- -N- -N- - 0- P 

12 41985 10 
12 4 1985 17 
1216 
16 

4 1985
41985 
4 1985 

18 
12 

16 4 1985 3 0.001 
16 
16 

4 1985 
4 1985 

4 
5 

0.0 
0.001 

16 4 1985 6 0.001 
0.001 

1616 
16 

4 1985
41985 
4 1985 

7 
8.9 

0.00 

16 4 1985 10 0.004 
0.004 

16 4 1985 17 0.001 
16 4 1985 
17 4 1905 
17 4 1985 
17 4 1985 

17 4 198517 4 1985 
17 4 1985 
17 4 1985 
17 4 1985 
17 4 1985 
17 4 1985 
17 4 1995 
17 4 1985 

18 
1 
2 
3 

4
5 
6 
7 
8 
9 

10 
17 
18 

54.57 
51.75 
60.22 
59.28 
61.16 
66.81 
57.4 

43.28 
59.28 
43.28 
46.11 
46.11 

19 
19 
19 
19 

19 
19 

19
19 
19 
19 
19 
2323 

4 1985 
4 1985 
4 1985 
4 1985 

41985 
4 1985 
1 4195 
41985
4 1985 
4 1985 
41985 
4 1985 
44 19851985 

1 
2 
3 
4 

5 
6 
7 
8
9 

10 
17 
18 
12 

630 
630 
630 
630 

630 
630 
630 
630
630 
630 
630 
630 

6.65 
6.75 
6.85 
6.6 

6.55 
6.55 

6.5 
6.85

6.9 
6.75 
6.55 
6.4 

26.5 
26.5 
26.5 
26.5 

27. 
26.5 
27. 
27.5
26.5 
27.5 
27. 
.7. 

6.55 
6.6 

6.75 
6.6 

6.6 

6.65 
6.56.7 

6.6
6.55 
6.45 
6.45 

10100. 

23 4 1985 3 0.157 0.032 
23 4 195 4 0.305 0.036 
23 4 1985 5 0.257 0.029 

0M41 0.059 
0.454 0.051 



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

Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Dry Season 

lIITR lTS AITERMATERWATERNITR MATER 

EXTR Do DO O 
 TOTAL SEflHI SEHII OI -DO TOP TOPTOP 0 TEI TDW TEMS TEJP0KJaML N02& TTAGLORTO DISK DISK OPIYLLDAYNO.YEARDATA?PO1 TIME I TOPf MIDBOTTON# TOP I MIDBOTTON TOP-INTOP-MIX BOT-MAX DOT-NIN A.KA. M-D. PH N N13-N 1N2-N N03-N NO3-H P P04-P A B A 

-23 4 1985 6 -

0.23623 4 1985 7 

0.20923 4 1985 8 


0.429523 4 1965 9 

0.272 0.10723 4 1985 10 

0.16223 4 1985 08 

0.4285
23 4 1985 18 

0.13124 4 1985 1 
 6.25 0.08424 4 1985 2 
 6.25 0.09724 4 1985 3 
 6.45 0.08924 4 Ir5 4 
 6.5 0.09324 4 1985 5 
 6.65 0.09724 4 1985 6 
 6.45 0.07224 4 190 7 
 6.45 0.08924 4 1985 8 
 6.3 0.11124 4 1985 9 
 6.4 0.12624 4 1985 10 
 6.5 0.12124 4 1985 17 
 6.55 0.11i24 4 1985 18 
 6.35 0.10225 4 1985 1 630 6.35 28.5 


0.05525 4 1985 
 2 630 6.35 28.5 
 0.05525 4 1985 3 630 6.45 28. 
 0.05925 4 1985 4 630 6.35 28. 
 0.04725 4 1985 5 630 6.25 28. 
 0.06325 4 1985 6 630 6.2 28. 
 0.05325 4 1985 7 630 6.4 
 29. 0.05125 4 1985 8 630 6.7 28. 
 0.06725 4 1985 9 630 6.4 28. 
 0.05725 4 1985 10 630 6.85 27.5 
 0.05525 4 1985 17 630 6.35 
 28. 0.02925 4 1985 18 630 6.45 27.5 
 0.06726 4 1985 1 

0.036 4.726 4 1985 2 

0.0426 4 1985 3 

0.044 1.526 4 1985 4 

6.008 1.526 4 1M 5 

0.044 15.726 4 , 85 6 

0.00426 4 1985 7 

0.014 3.426 4 1985 8 

0.04726 4 1985 9 

0.04726 4 1O 10 


26 4 1985 17 
 0.032
 
0.032 100. 1.526 4 1985 18 

0.036 100. 1.529 4 1985 1 


0.036 0.008529 4 1985 2 

0.055 0.008 



Table 3. Weekly and Twice Weakly Measurements. Gualaca, Panama, Cycle I, Dry Season 

WATER WATER WTER WATERWATERWATER WATER tS LeXTm DO DO DO DOe TEM TENTIW TE* TEP # TOPO TENP# KJa Nra2& TOTALORN DISKDAYMO.YEMDATA? TDE # TOP KID WMTT# TOP # HIDBrIT TOP-MX DOT-iAX TThO BOT-KIN ALIA. IA.PON pH N MO-N N0(2-N NO-N N0(3-N P P04-P A 

29 4 1985 
0.044 0.00829 4 1985 4 
0.008 0.00429 4 1985 5 
0.044 0.008529 4 1985 6 
0.004 0.00429 4 1965 7 
0.014 0.C4529 4 1985 8 
0.017 0.011

29 4 195 9
29 41965 1 0.047 0.011 
29 4 1965 17 0.032 0.0085 

0.032 0.00429 401965 18 
0.036 0.008830 4 1985 1 630 6.7 28. 

30 4 1995 2 630 28.
 
30 4 1985 3 630 6.9 28. 
30 4 1965 4 630 6.55 28. 
30 4 1965 5 630 6.6 28.
 
30 4 1985 6 630 6.7 27.5 
30 4 195 7 630 6.9 
 27.5
 
30 4 1965 8 630 6.9 28. 
30 4 1985 9 630 6.7 27.5
30 4 1965 10 630 6.9 27.5 
- 4 195 17 630 6.55 27.5 
30 4 1965 18 630 6.4 27.2 5 1985 1 A-15 1.5672 5 195 2 6.35 1.612 5 196" 3 6.4 1.64752 5 1985 4 6.35 2.1232 5 1985 5 
 6.4 1.796
2 5 1985 6 6.45 2.2485
2 5 1965 7 6.45 1.7962 5 1965 8 6.55 1.4432 5 1965 9 6.6 2.3152 5 1 M. 10 6.65 1.7012 5 1985 17 6.65 1.7962 5 1985 18 6.55 1.4835 
3 5 1985 1 
3 5 1985 2 
3 5 1985 3
 
3 5 195 4 
3 5 1985 5
 
3 5 1965 6 
3 5 1985 7 100. 

100.
3 50265 8
3 5 1985 9 

100.3 5 1985 10 
100.3 5 1965 17 



Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Dry Season 

TER ATER MA T N T EMA TER T R TOTLT k I 5D tI C RA-
EXTMR DO DO DO O TEW DMTE1M9#EW TEWI TEl TENf jM N02 &TOTI. O HO DISK DISK OHVIU. 

DY N. YEA DTA? PONI ME 4 TOP f MID BOT'N 9 TP # RD BOTTM TP-MX OT-Mx TOP-NIN BOT-MINALKA. Mf. PH N 1113-N N02-N N03-H N3-N P P04-P A 9 A 
------- ------- - ----------- ----------------------------- --------------------------------------------------------- ------ ------ ------ ------- ----

3 5 1985 18 
6 5 1985 1 1.006 
6 5 1985 2 0.006 
6 5 1985 3 0.0055 
6 5 1985 4 0.006 
6 5 1985 5 0.006 
6 5 1965 6 0.003 
6 5 1985 7 0.002 

5 1985 8 0.002 
6 5 1985 9 
6 5 1965 10 
6 5 1965 17 
6 5 1985 18 
7 5 1985 1 
7 5 19e5 2 O.02 
7 5 1985 3 0.011 
7 5 1985 4 0.018 0.001 

( 

7 5 1985 
7 5 19857 5 1985 

5 
67 

0.025 
0.0110.008
.10.8 

0, 7 5 1985 8 0.0110.008 
7 5 1985 0 0.04 0.011 
7 5 1985 10 0.008 0.011 
7 5 196S5 17 0.032 0.011 
7 5 195 18 0.072 0.011 
9 5 198 
9 5 1985 
9 5 195 

1 
2 
3 

630 
630 
630 

6.35 
6.35 
6.55 

27.5 
27.5 
27.5 

7.25 
7.75
7.15 

9 5 1985 4 630 6.3 27.5 7.1 
9 5 1985 5 630 6.4 27.5 7.05 
9 5 1985 6 630 6.35 27.5 7.3 
9 5 1985 7 630 6.45 27.5 7.3 
9 51985 8 630 6.5 27.5 
9 5 1985 9 630 6.45 27.5 7.15 

9 5 1985 10 630 6.45 27.5 
9 5 1965 17 638 6.25 27.5 7.1 
9 5 1985 18 630 6.45 27.5 6.85 

10 5 1985 1 4.8 
10 5 1985 2 18.8 
10 5 1985 3 7.1 
10 5 1985 4 6.6 
10 . 1985 5 6.8 
10 5 1985 6 11.4 
10 5 19M5 7 
10 5 1995 8 



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

Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Dry Season 

TR TER W T ERTM R NAMR WTE TNTE SEMI SDiI NAR-Om DO DO DO tOOI EN M MV M fWTEW @TEI TEMP KJaWL WO2&TOTrL MN DISK DISK WPHYLL.LDAYO. YEA DATA? 4 TIPM IP NifDOTTOI # TiP 0 KID BOMI TP-NX D0T-VX TWAIP-BOT-M ALVA.I PH N NH3-N NO2-NNO3-N N13-N P P04-P A B A 
-10 5 1985 9 


6.410 5 1985 10 

11.9t0 5 1985 17 

6.8it 5 1985 1 

7.614 5 1985 1 
 34.34 42.81 6.95 0.102514 51985 2 
 29.8 33.4 8.3 0.107

14 5 1965 3 
 40.91 49.4 7.25 0.0814 5 1985 4 
 46.46 47.52 6.95 0.0814 5 1995 5 
 39.39 46.1 7.1 0.08414 5 1985 6 
 48.48 53.16 7.25 0.0365 0.00414 5 195 7 
 45.96 46.58 7.25 0.0405 0.00414 5 1985 8 
 31.31 35.29 7.1 0.055 0.01414 5 1985 9 
 39.9 43.28 7.45 
 0.076 0.011
14 5 1985 10 
 31.31 33.87 7.95 0.111 0.0045
14 5 1985 17 
 3.84 37.64 7.05 0.072 0.011514 519* 18 
 21.21 27.76 6.55 0.0405 0.011
 
15 5 1985 1
 
15 5 1985 2
 
15 51985 3
U1 15 5 1985 4 


100.15 5 1985 5 

100.15 5 1985 6 

100.15 5 1985 7 
 100.15 5 1985 8 

100.

15 5 19M 9

15 5 1985 10 


10e.
15 5 1985 17

15 5 1985 18 


100.
16 5 1985 1 
 0.43816 5 1985 2 
 0.668
16 S 1985 3 
 0.718
16 5 1985 4 
 0.52616 5 1985 5 
 0.335
16 5 1985 6 
 0.644 
16 5 1985 7
 
16 5 1985 8 
 0.619
 
16 5 1985 9
 
16 5 19B5 to 
 0.438
16 5 1985 17 
 0.744
16 5 1985 18 
 0.39617 5198 1 
 0.00217 5 1985 2 
 0.00217 5 1985 3 
 0.00217 5 1985 4 
 0.00117 5 1985 5 
 0.002
 



Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Dry Season 

MY 
EXM 

O. YEAT DATA?PM 
DO D0 

TI* 0TOP 

WATERNATERMATR MATR 
DO WOQ TEW TE TE3' I Mp

f ND TT TOP ID TTOTP-lX 

WATERATERMATE 
TW~ f mP TE f
T-MX TW-MBO-KNt AM. Me. 

KJELH 
PH N N3-.I NM2-NN3-N 

TffE. 
M)2 & 
NM3-N 

17 5 1985 6 
17
17 5 1985

5 195 7
8 

0.001 

17 5 1985 9 
0.001 

17
17 5 1985

51985 10
17 

17 5 1985 18 0.002 
0.002 

0l 



Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Wet Season 

DAYNO.YE 
DM 
DATA?POWI 

DO DO DO DO*f 
TPMEf TOPs I OBOTTON 

TER NAMRNAMRWM MTR VA~M F W fUEI IEgMP 0 * 
TP ID BOTTONTP-MX BOT-X TOP-MIN 

WAER
TP 
OT-MI ALKA.l . 

KELIWL 
PH n NH3-N N02-N 

TL
M3.2&& MAL. 

NO3-NN03-N P 

SECHIZSEEHII 0113
m DISK DISK eHYL 

P04-P A B A 
9 
9 

7 1965 
7 1965 

1 
2 

.. ...................................... 

9 7 1985 3 
9 7 19685 4 
S7 1985 5 

9 7 1965 6 
9 7 1965 7 
9 7 1985 8 
9 71%5 9 
9 * 1965 10 
9 7 1965 17 
9 71965

11 7 1985 
11 7 1985 
11 7 1985 
11 7 195 
It 7 195 
11 7 1965 
11 7 19685 
I1 7 1985 
11 7 1965 
11 7 1985 
11 7 1965 
1 7 1985 

18 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
17 
18 

33.5 30. 3. 28. 

17.17 
19.69 
21.71 
15.65 
16.66 
lk!e 
20.3 

18.18 
15.15 
12.62 
23.23 
16.16 

23.92 
22.88 
35.26 
19.24 
21.32 
22.8 
23.4 

22.88 
19.76 
20.2 

24.76 
17-16 

6.8 
7.15 
6.65 
6.65 
6.75 
6.85 
6.85 
7.1 

7.05 

7.05 
6.9 

1515 

15
15 

15 

7 19857 1985 

7 1985
7 1985 

7 1985 

12 

3
4 

5 

6.6
6.95 

6.8
6.45 
6.45 

0.222
0.216 

0.185
0.216 
0.191 

8.33
7.9 

2.49
5.95
7.73 

1515 
15 
15 
15 
15 

15 

16 

77 19851985 
7 1983 
7 198 
7 1985 
7 1985 

7 1983 

7 1965 

77 
8 

17 
18 

1 

1 

60 

63 

7.9 . 

6.8 

. 60 

6.956.85 
6.9 
6.4 
6.8 

7.45 

6.656.4 

0.1510.1,9 
0.03 
0.191 
0.371 
0.243 

0.197 

5.89
2.7 
5.89 
7.49 
5.3 

8.74 

5.087.49 

16 7 1985 3 630 6.83 
15 7 1965 4 630 6055 
16 7 1985 5 630 6.8 
16 7 1985 6 630 6.85 
16 7 1965 7 630 6.8 

16 7 195 8 630 7.05 32. 29. 29. 29. 



DAYAO. EA 

16 7 1985 
16 7 1985 
16 7 1985 
16 7 1985 
18 7 1985 
18 7 1995 
18 7 1985 
18 7 195 
18 7 1985 

18 7 1985 
18 7 195 
18 7 1985 
18 7 1985 

18 7 1985 
18 7 1985 
18 7 1985 

19 7 1985 
15 7 1985 
19 7 1985 
19 7 1985 
19 7 1985 
19 7 985 
19 7 1985 
19 7 19 
19 7 1985 
19 7 1985 
19 7 1985 
19 7 1965 
23 7 1985 
23 7 1985 
23 7 195 
23 7 1985 

23 7 1985 
23 7 198 
23 7 1985 
23 7 1985 
23 7 1985 
23 7 1985 
23 7 1985 
23 7 1985 
24 7 1985 
24 7 1985 
24 7 195 
24 7 1985 
24 7 1985 

aXm 
DATA?P( 

9 
10 
17 
18 
1 
2 
3 
4 
5 

6 
7 
a 
9 

10 

17 
18 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
17 
18 
1 
2
 
3 
4
 
5 
6 
7 
8 
9 

10 
17 
18 
1 
2 
3 
4 
5 

Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycie T,Wet Season 

16MTEMUMEMTER NATER TERMTE MillRDO DO DO DO# MEW TMEW 7MTEP*TEI F 5 IE KJLI@ IDBOTTI 0 TW OTICNTM I TW 0 ND TOP-'X WOT-MX TOP-..N DOT-N A.A. H. N N02-N N03-pH MG43-N 

630 7.3 
630 6.9 
630 
630 6.85 

0.21-
0.051 
0.106 
0.243 

0.069 
0.125 
0.144 
0.438 

0.015 

0.607 
0.713 

33.5 31. 29. 27. 

32. 31. 28.5 29. 

6.55 
6.55 
6.95 
6.8 

6.95 

1 luTUTM(R3DIS
NO3-N P P04-P A 

110. 
11. 
93. 
73. 
110.
 
110. 
110. 
11. 
88.
 

110. 
82. 
101.
 

0.008 

0.618 
0.018 
0.001 

0.801 

0.001 
0.111 0.048 92. 
0.107 0.057 105. 
0.121 0.054 97. 
0.121 0.064 90. 
6.097 1.054 110. 



Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Wet Season 

WT TERA TER ER WATERWATERWATER
EXYM DO DO DO DOf TEN TEPF TB1W TOTAL SDII SEUI OLOR-TEW TEF 0 TEW TEI1@1K3ELDAYl. YEA POS N02& TOTALOWlTNDATA? TDIE 0 TP 0 MID BOTTON 0MID WbOTTON DISK DISK (FI.9 T TW-MX OT-MX TWp--MBOT-NN ALM HA. I N kW-. N2-N N3-N tM3-N P P04-P A B A 

24 
24 
24 
24 
24 
24 

24
25 
25 

7 1985 
7 196 
7 1965 
7 1985 
7 1995 
7 1995 

7 195
7 1995 
7 1985 

6 

8 
9 

10 
17 

18
1 
2 

7.3 
7.3 

7.25 
7.105 

6.6 
7.25 

6.85 

0.111 
0.173 
0.191 
0.203 
0.222 
0.173 

0.20)
0.157 

0.051 
0.071 
0.074 
0.071 
0.067 
0.061 

0.078 

110. 
94. 
105. 
95. 

110. 
84. 

t5. 

25 7 1985 3 0.17? 0.016 
25 7 1985 4 0.:73 0.013 
25 7 1985 5 0.179 0.005 

2525 
25 

7 19957 1995 
7 1995 

67 
8 

0.157 

0.1360.093 0.085 
25 7 1985 9 0.08 0.051 
25 7 1985 1 0.093 0.054 
25 7 1985 17 0.08 0.042 
25 7 1995 18 0.111 0.067 
26 7 1985 1 630 6.5 0.102 0.048 
26 7 1985 2 630 6.35 8.047 
26 7 1985 3 630 6.85 0.00 0.016 
26 7 1995 4 630 7.2 0.072 0.007 
26 7 1985 5 630 7.05 0.063 0.007 
26 7 1995 6 630 6.85 0.051 
26 7 1985 7 630 7.05 0.04 
26 
26 

7 1985 
7 1985 

8 
9 

630 
630 

7.25 
7.15 

31.5 29. 29.5 9.5 
0.059 
0.047 

26 7 1985 10 630 6.95 0.044 0.01 

26 7 1985 17 630 
0.04 

26
29 
29 
29 
29 

29 
2929 

2929 
29 

7 1985
7 1985 
7 1965 
719 
7 1985 

7 1985 
7 19657 1985 

7 19957 1995 
7 1985 

18
1 
2 
3 
4 

5 
67 

89 
10 

630 7.15 
6.6 
6.6 

6.85 
6.7 

7.05 
7.27.3 

7.05
6.75 

6.067 
0.0670.116 
0.116 
0.146 
5.121 

0.126 
0.107
0.116 

0.121
0.107 

0.005 
0.0070.042 
0.061 
0.054 
0.054 

0.051 
0.033
0.054 

0.051
0.064 

11.3 
11.3 
14.3 

12.19 

1:.3 
15.6

14.87 

N.87
14.69 

29 
29 
1 

1 

7 1995 
7199 
8 195 

9 1985 

17 
18 
1 

2 

7.1 
6.85 

0.042 
0.247 

0.107 
0.136 
O.L21 

0.039 
0.048 
0.048 

18.65 
15.61 
14.13 



Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Wet Season 

NAMEMmATNATMIEM MM t NAU ATER TOTM. SEMIIX I ORN-ETa DO DO DO DO06 E) ENPTB EWS @ TEP TEP TEF6 KJLI 
SE 

hF h h 112 & 7TALI(WTI DI9C DISK IPHtLLYEAR PONIDAYNo. DATA? TME 6 TIP MID BOTTONTOPf KID 8OTTI TOF-MAX TOP-NI BOYT-? HA. PH NDOT-MAX NL'5 M- 13- NM)-N 1133-N-AM-N P P04-P A B A 
1 8 1 3 
 0.1958 195 4 
 0.1441 81995 5 
 0.195
1 8 1985 6 
 0.6421 8 1985 7 
 0.1441 8 1985 8 
 0.1441 8 1985 9 
 0.0931 8 1985 10 
 0.6931 8 1985 17 
 0.247
1 8 1985 18 
 0.2475 8 1985 1 


0.0115 8 1985 2 

0.0145 8 1985 3 
 0.018

5 8 1985 4 
 0.0185 8 1985 5 

0.0145 8 1985 6 

0.215 8 1985 

0.0255 8 1985 8 
 0.0325 8 1985 9 

0.0145 8 1985 10 

0.0215 8 1985 17 

0.0255 8 1985 1s 

0.0216 8 1985 1 630 6.5 
 78.6 8 1985 2 630 6.55 
 81.6 8 1985 3 630 6.65 
 83.6 8 1985 4 630 6.65 
 101.6 8 1985 5 630 6.85 
 i10.6 8 1985 6 630 6.85 
 98.6 8 1985 7 630 6.65 


110.
6 81985 8 630 7.1 
 33. 9.5 29. 9.5 98.6 8 1985 9 630 6.9 
 110.6 81985 10 630 6.6 
 90.6 8 1985 17 630 6.7 
 68.6 8 1995 18 630 6.7 
 71.8 81985 1 
 33.33 40.56 8.128 8 1965 2 
 33.33 40.04 4.818 81985 3 
 33.33 40.04 4.528 8 1985 4 
 21.21 24.96 2.268 8 195 5 
 *27.27 32.24 4.288 8 1985 6 
 33.33 37.44 2.498 8 1985 7 
 28.28 33.28 5.628 8 1985 8 
 21.21 2.858 8 1985 9 
 25.25 31.2 4.288 8 198 10 
 21.21 2808 
 4.998 8 1985 17 
 27.27 31.2 4.99 



Table 3. Weekly and Twice Weekly Measurenents. Gualaca, Panama, Cycle I, Wet Season 

EXTP 
DAYNO.YtM DATA?PMW 

Do 
TXE 

Do 
9 TIP 

Do M;O 
NDIPIor 

MW 
p 1W 

W~ AR W 
6 MDPDOH TIP-M 

~ i 
DT-X TOP-EN BOT-NI XJCA W9. 

KJ9JML 
PH N N3-N 

WTfT. 
1102-NM0-MN0113-N P 

Mm 
PD"- A B A 

8 
9 
9 
9 

19M 
8 1965 
8 1985 
81985 

18 
1 
2 
3 

16.66 20.8 
6.8 
6.8 

6.75 

4.76 

9 8 1995 4 6.35 
8 1985 5 6.55 

9 81985 6 6.8 
9 
9 
9 
9 
9 
9 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

8 1985 
81985 
8 1985 
8 1985 
8 1985 
8 1985 
8 1985 
8 1985 
8 1985 
8 1985 
8 1985 
8 19 
8 1985 
8 1985 
8 1985 
8 1985 
8 1995 
8199 

7 
8 
9 

10 
17 
18 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
17 
18 

31.5 30. 28. 9.5 
6.6 

6.35 
6.6 
6.3 
6.8 
6.2 
6.8 

7.05 
6.7 

7.05 
7.25 
7.5 
7.2 

7.15 
6.95 
7.25 
6.7 

5.6 
4.5 
4.7 
2.4 
4.7 
2.3 
4.9 
5.4 
5.3 
4.7 

2.3 
14 8 1985 1 630 6.8 
14 8 1985 2 630 6.8 
14 8 1985 3 630 7.2 
14 8 1985 4 630 6.7 
14 8 1985 5 630 6.85 
14 8 1985 6 630 6.8 
14 8 198 7 630 6.85 
14 8199 8 630 7.35 
14 81985 9 630 6.85 
14 8 1985 10 630 6.95 
14 8 1905 17 630 6.8 
14 
15 
15 
15 
15 
15 
15 
15 
15 

8 1965 
8 1963 
8 196 
8 1%5 
8 1985 
8 1965 
8 1985 
8 1985 
81IM 

18 
1 
2 
3 
4 
5 
6 
7 
8 

630 6.8 

31.5 30. 29.5 29. 

1!. 
99. 

110. 
110. 
110. 
110. 

96. 
97. 



Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Wet Season 

WATER MATERTER ATER ATER ATRiNATO TT. smaI %11m R-DO DO DO DO# 19' T96 TIP # T f 196'# Tp 1 f KTI J NO2& TOTALOKRTODISK DI( OPft.L)AYNO.*A DATA?PO TIME I TOPf MID BOTTON TP-MAX DOT-MAX EDOT-IN A M'1. pH N NO-N NO2-NN3-N0 TOP MIDBOTTOM TOP-II 3-N P P04-P A B A 
15 
15 
15 
15 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 

8 1985 
8 1985 
8 1985 
8 1985 
8 1985 
8 1985 
81985 
8 1985 
8 1985 
0 1985 
8195 
8 1985 
8 1985 
8 1965 
8 1985 
8 1985 
8 1985 
8 1985 
3 1985 
8 1985 

9 
10 
17 
18 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
17 
18 
1 
2 
3 
4 

630 
630 
630 
630 

6.3 
6.55 
6.55 
6.55 

6.65 
6.75 
6.75 
6.5 

0.011 
0.014 
.008 

0.064 
0.014 
0.08 
0.011 
0.014 
0.011 
t.025 
0.021 
0.029 
0.121 
0.051 
0.089 
0.067 

104. 
92. 
74. 
91. 

0.63 
0.042 
0.027 
6.027 
0.03 

0.002 
0.048 
0.039 
0.013 
0.021 
0.01 
0.018 
0.027 90. 
0.027 96. 
0.018 90. 
0.024 105. 

21 
21 
21 
21 
21 
21 
21 
21 
22 
22 
22 
22 

8 1985 
8 1985 
8 198 
8 1985 
8 1985 
8 1985 
8 1985 
8 1985 
8 1985 
8 1985 
8 1985 
8 1985 

5 
6 
7 
8 
9 

10 
17 
18 
1 
2 
3 
4 

630 
630 
630 
630 
630 
630 
630 
630 

6.6 
6.45 
6.6 

6.95 
6.65 
6.65 
7.15 

6.75 
6.8 
6.8 

6.65 
6.75 
6.7 

6.75 
6.75 

0.076 
0.08 

0.063 
0.059 
0.076 
0.063 
0.084 
0.126 
0.689 
0.09 
0.089 
0.084 

0.027 
0.018 
0.018 
0.005 
0.024 
0.016 
0.048 
0.03 

0.018 
0.016 
0.013 
0.024 

110. 
97. 
90. 
86. 
90. 
78. 
75. 
56. 

22 
22 
22 
22 
22 
22 
22 
22 

8 1985 
8 1985 
8 1985 
8 1985 
8 1985 
8 1985 
8 1985 
8 1985 

5 
6 
7 
8 
9 

10 
17 
18 

0.107
0.08 
0.037 

0.067 
0.0 

0.072 
0.093 
0.126 

0.021
0.013 
0.01 
0.01 

0.018 
0.013 
0.039 
0.048 

26
26 
26 
26 
26 

8195
8 IW5 
8 1985 
8 1985 
8 1985 

1
2 
3 
4 
5 

6.85 
6.7 
6.6 

6.65 

0.025
0.04 

0.032 
0.044 
0.063 

1.2 

2.4 



Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I,Wet Season 

NATO MIS WTER MTER WSE TER WTR MALE SM111 SEM~ CHO-EXTM DO DO DO DO T TTP0 T # To ,-" fEMdI. NL NO2 TMTALWTHO DIS DII WHLLM EWO 
P=# 0TipDAYMD. tW DATA? TI fTOP 0 HD OTTON 0 KID DO" TOP-M OT-MX TP-IN DOT-WIN PHAM.C. iWi. N 13-N MN2-N N3-N 03-N P P04-P A 3 A 

26 
26 
26 
26 
26 
26 
26 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

8 1965 
81985 
8 1985 
8 1985 
8 1985 
8195 
8 195 
81985 
8 1985 
8195 
8 1985 
8 1985 
8 195 
8 19 
81985 
81985 
8 19685 
8 1965 

6 
7 
8 
9 

10 
17 
18 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 
17 

6.95 
6.65 
6.65 
6.5 
6.95 
7.25 

0.032 
0.029 
0.011 
0.025 
0.014 
0.04 

0.067 
110. 
110. 
110. 
110. 
110. 
110. 
104. 
110. 
92. 
83. 
86. 

8.12 
2.3 
3.7 
2.4 

1.24 

28 
29 
29 

8 1995 
8 1985 
8 1965 

18 
1 
2 

0.701 
0.485 

5, 

29 
29 
29 
29 
29 
29 
29 

8 1985 
91985 
8 1985 
8 1995 
81985 
8 1985 
8 1995 

3 
4 
5 
6 
7 
8 
9 

0.678 
0.567 
0.632 
0.371 
0.465 
0.465 
0.284 

29 
29 
29 

8 1985 
8 1985 
81985 

10 
17 
18 

0.318 
0.353 
0.25 

30 8 1985 1 630 6.4 
30 8 1985 2 630 6.51 
30 8 1985 3 630 6.35 
30 8 1985 4 63e 6.95 
30 8 1985 5 630 6.95 
30 8 1985 6 630 6.55 
3, 8 19EP5 7 630 6.75 
30 81985 8 630 6.95 33. 31. 27. 28. 
30 8 1985 9 630 7.1 
30 8 1985 10 630 6.95 
30 8 1985 17 630 6.7 
30 8 1995 18 630 7.35 

2 
2 

9 1905 
9 1985 

1 
2 

0.032 
0.029 



Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Wet Season 

EXTRA 
DAYMO.YE DATA?POW 

DO 
TE 

DO DO DO# 
TOP f MID 9011N 

MTER MTER MATER kR ATM ATR MIER 
me, "EWTP om Tm pEW9* 
@ OP f EMIDTTTP-W BOT-MAXTW-MN BOT-MI A. MR. 

KjE. 
PH N N13-N N02-M N33-M 

TOTA. 
N02It 
N03-N 

SED(II SEI1 CLIR-
TOTALWJI DISK DISK oPL. 

P P04-P A B A 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

9 1995 
9 1985 
9 1985 
9 1985 
9 1965 
91995 
9 1985 
9 1985 
9 1965 
91985 
9 1985 
9 1965 
9 1985 
919 5 
9 1985 
9 1995 
9 1985 
9 1985 
9 1985 
9 1985 
9 1985 
9 1985 

3 
4 
5 
6 
7 
8 
9 

1 
17 
8 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
17 
18 

630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 

6.15 
6.3 

6.45 

6.5 
6.3 
6.35 
6.6 
6.7 

6.55 
6.65 
6.45 

34. 2.5 27. 29. 

37.87 
37.87 
30.3 
30.8 
28.28 
32.32 
31.31 
17.67 
24.74 

25.75 
12.12 

38.48 
42.12 
41.08 
28.08 
35.36 
41.6 
36.4 
23.92 
29.64 

32.76 
14.56 

7.25 
7.3 
7.2 
7.1 

7.15 
7.05 
7.05 
6.75 
6.95 
6.7 

6.35 

0.032 
0.036 
0.044 
0.018 
0.029 
0.018 
0.021 
0.036 
0.032 
0.063 

0.002 
0.005 
0.092 

0.005 
0.067 
0.002 
0.005 

9 
9 
9 
9 
9 
9 
9 
9 
9 

9 1965 
9 1985 
91985 
9 1965 
9 1985 
9 1965 
91985 
9 1985 
9 1985 

1 
2 
3 
4 
5 
6 
7 
8 
9 

7.25 
7.25 
7.2 

7.85 
7.65 
7.4 
7.45 
7.25 
7.4 

9 
9 

9 1985 
9 1985 

10 
17 7.65 

9 9 1985
10 9 1985 
10 9 1965 
10 9 1985 
10 9 1985 
10 9 1985 
16 9 1985 
16 9 1985 
i0 9 1985 
10 9 1985 

i1 9 I 
10 9 1965 

18
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
17 

630 
630 
630 
630 
630 
630 
630 
630 
630 

630 
630 

6.5 
6.4 
6.5 

6.95 
6.6 

6.55 
6.7 
6.9 

6.55 
6.8 

31.5 0.5 28. 8.5 

8.12 
8.33 
8.25 
4.9 

6.41 
5.78 
5.62 
9.19 
5.46 

8.04 



Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Wet Season 

HR N HAT MAT ATEM TR VAM TOTI.MLS al MAam_ WCMD DO DO DO.f E TEMImrP TEN 0NTE0 TEP I P I 9JBL I02&MAy DATA? TIME TT'M.3 DISK DISK GINO-Y PMI f7W LI MID WO0 T1W0 RID 8011U TW-lPM BfT-MA TW-HIM B-MI AA. RW. pfH N "01-N M02-MN 03-N W03-N P P04-P A B A10 9 1985 18 630 6.8 
12 9 1985 1 8.12 
12 9 195 2 1.499
 
12 9 1985 3 
 1.117 

1.11712 9 1995 4 
12 9 198 5 1.92 

0.87
12 9 1985 6 0.82512 9 1985 7 
12 9 1985 8 0.749 
12 9 1985 9 0.655 

0.65512 9 1985 10
12 9 1985 17 
12 91985 18 0.465 
13 9 1985 1 0.546 
13 9 1985 2 104. 
13 9 1985 3 104. 
13 9 1985 4 110. 
13 9 19M5 5 75. 
13 9 1965 6 110. 
13 9 1985 7 111. 
13 91985 8 11e.31. 9.5 29. 29.13 9 1985 9 103. 
13 9 1995 10 82. 
13 9 1985 17 75. 
13 9 1985 18 110. 
17 9 1985 1 710. 
17 9 1985 2 .018 
17 9 1985 3 1.014 

0.0217 9 1985 417 9 1985 5 
17 9 1965 6 0. 2 
17 9 1985 7 0. 
17 9 1985 8 0.31.
17 9 1985 9 0.1 
17 9 1985 10 0.01 
17 9 1985 17 0.012 
17 9 1985 18 0.01 
18 9 1985 1 0.04 

7.618 9 1985 2 .04 
7.6 0.2 0.06118 9 1985 318 9165 4 7.6 0.15 0.0577.3 0.16 0.07418 9 1985 5 
7.718 9 1985 6 0.11 0.051 
7.614 9 1905 7 0.11 0.051 
7.618 9 1985 8 0.12 0.051 
7.5 0.14 0.051 



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

Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Wet Season 

MAT1WA TER WS *ATERNAER 1E TOT.LIII S I OI0-
EXTR DO DO DO DOG0 W 1EW TWOP TENP # TNP TOP 0 TW* KJELDAII.DAYNO.YEARDATA? TIE N02 & MALI T1MDISK DISK (FHYLLPM) 0 TOP9 MID ON 6 TOPf KIDBDOT W-M&X DOT-NAXTOP-NN WOCTMALKA..'WD. Oft N 611-N N02-N N113-MN P P04-P A B11-N 

-- A 
18 9 1985 10 

---- --- --


7.6 
----


18 9 1985 17 0.12 0.057
 
18 9 1985 18 0.14 0.024
 

7.619 919r5 1 630 6. 0.16 0.078 
7.219 9 1985 630 0.2 0.0816.45 


19 9 195 0.14 0.064 105.
2 630 6.45 
0.16 0.078 110. 

19 9 1965 4 630 19 195 3 00 .650.166.3 0.078 110.19 9 1985 5 630 7.05 0. 2 0.0 64 110.110.0.2 0.0781 9.4509 1 6 6 3 0
19 9 1983 6 630 6.45 .15 0.064 110. 
0.14 0.067 110.

19 9195 7 630 6.65
19 9 19M 8 630 7.35 0.13 0.033 1iA.
 
19 9 1985 9 630 7.4 
 0.11 0.039 64.
 
19 9 1985 10 630 7.2 
 0.11 0.042 71. 

0.11 0.01 88.19 9 1985 17 630 7.25 
0.14 0.054 88.19 9 1985 18 630 6.95 
0.16 0.071 66.20 9 1985 1 


20 9 1985 2 0.07 0.005
 
0.05 0.01620 9 1985 3 
0.11 0.03620 9 1985 4 


20 9 1985 5 0.14 0.016
 
0.03 0.00220 9 1985 6 
0.08 0.0120 9 1985 7 


20 9 1985 8 0.05 0.002
3. 0.04 0.002
20 9 1985 920 9 1985 10 

20 9 1985 17 0.04 0.002
 

0.05 0.0212C 9 1985 18 
23 9 1985 1 0.13
 

0.0223 9 1985 2 
0.0323 9 1985 3 
6.03 0.00523 9 1983 4 
0.0523 9 1985 5 

23 9 1985 6 0.02 
i.01 2.23 9 1985 7 
1.0123 9 1985 8 
0.0423 9 1985 9 

23 9 1985 10 0.04 
0.0523 9 1985 17 
0.0523 9 1985 18 
0.07 0.00524 91985 1 

24 9 1985 2 110.
 
24 9 1985 3 110. 
24 9 1985 4 110. 

102. 
24 9 1985 5. 



Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Wet Season 

XMA DO 
DAYNO.YEAMDATA?POM TDE 

DO DO DO0 
0 OP 0 MID OTTN 

M 
TE 

0TOP 

ATR NiTR HATERkIN WATERNATO 
TB TEW 0 TEFP TEP# JE@OPO 

6 MID BOTTN TOP,-,X OT-MX TOP-MNOT- AM IAD. 
KJF.I). 

PH N NM-N N02-N NO3-N 

TOTA. SDII SEDU 
NO2& TOTALOWNODIS DISK 
N03-N P P04-P A B 

OLOR-
WFH 

A 

24 
24 
24 
24 
24 

9 19@5 
915 
9195 
91935 
9 1965 

6 
7 
8 
9 
1o 

29.5 29.5 

110. 
110. 
79. 
75. 

24
24 

26 

9 1965
9 1985 

9 1985 

17 
18 

1 

5. 
30. 

26 9 1985 2 
26 9 1985 3 
26 9 1985 4 
26 9 1985 5 
26 9 1965 6 
26 9 1985 7 
26 9 1965 8 
26 9 1985 9 
26 9 1985 10 
26 9 1985 17 
26 9 1985 18 
30 9 1965
30 9 1985 
30 9 1985 
30 9 1985 
30 9 1985 
30 9 1985 
30 91985 
30 9 1985 
30 9 1985 
30 9 1985 
30 9 1985 
30 9 1985 
3 10 1905 
3 10 1985 
3 10 1985 
3 10 1985 
3 10 1985 
3 10 195 
3 10 1985 
3 10 1965 
3 10 1985 

3 1 1985 
3 101985 
3 10 1985 
a to i9e 
8 10 195 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
17 
18 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
17 
18 
1 
2 

630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 

6.55 
6.35 
6.5 

7.05 
6.85 
6.95 
6.85 
7.15 
7.3 

7.05 
6.4 

6.85 

22.22 
25.25 
20.2 

-11.11 
20.2 

25.25 
23.23 
13.13 
20.2 

14.14 
6.06 

6.8 
6.8 

6.4 
6.7 

6.7 

6.6 
6.1 
7.7 
7.9 

0.04 
3.11 
0.06 
0.13 

0.06 
0.069 
0.09 
0.08 

0.06 

97. 
1i. 
110. 
90. 

112. 
110. 
110. 
65. 
74. 

01. 
62. 

3. 
5.7 



Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Wet Season 

MY 
M 

O.YEAR TA?P1O 
DO 

T'DE 
DO 

I TOP 

INTER MATO MATERIMTERWER rTER !MTER 
DO 00 TEF TE TE e TBP I TDQ TEIP TE)pIKJBML 
MIDBOTTONf TOP0 MIDMTTON TOP-MAXOT-AX TOP-MIHBOT-HIM LX. M'. PH N MN3-,NN02-N N03-N 

TOTAL SEOII 
N02& TOTALORhO DISK 
NO3-N P P04-P A 

SEDII 01.3-
DISK OPHYI. 

B A 
8 10 195 
8 10 195 
8 101965
8 10 1965 
8 10 1985 
8 10 1965 
8 10 1985 
8 10 1985 
8 10 1985 
8 10 1985 
9 1 1995 
9 10 1915 
9 10 1985 
9 10 1985 
9 10 1985 
9 10 1985 
9 10 1985 
9 10 1985 
9 10 1985 

3 
4 
5
6 
7 
8 
9 
10 
17 
18 
1 
2 
3 
4 
5 
6 
7 
8 
9 

630 
630 
630 
630 
630 
630 
630 
630 
630 

6.5 
6.4 
6.5 
6.95 
6.6 

6.55 
6.7 
6.9 

7.7 
8.4 

8.3 
7.9 
8.8 
8.1 

8. 
7.5 

83. 
100. 
110. 
80. 
88. 
9%. 
78. 
78. 

3.7 
5.7 

9 10 1985 
9 10 1985 
9 101985 

15 10 1985
15 101985 
15 10 1985 

10 
17 
18 

1
2 
3 

630 
630 
630 

6.55 
6.8 
6.8 

0.07
0.07 

59. 

70. 
65. 

15 10 1985 
15 10 1985
15 10 1985 
15 10 1985 

4 

5
6 
7 

0.06 
0.1 

o.05 

15 101985 8 
0.06 

15 10 1985 9 
15 10 1985 
15 10 1985 
15 10 1965 
16 101985 
16 10 1985 
16 10 1985 
16 10 1985 
16 10 1985 
16 10 1985 
16 10 1985 
16 10 1985 
16 10 1955 

16 10 1905
16 0 1985 

10 
17 
18 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10
17 

23.5 

7.9 
8.4 
8. 

7.9 
8.7 
8. 
8. 

7.7 
8.3 

8. 

0.05 

0.09 
0.22 0.105 
0.2 
0.2 0.065 

0.22 0.076 
0.23 0.076 
0.18 0.093 
0.18 0.117 
0.22 0.117 
0.17 0.111 

2. 0.111 



Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Wet Season 

IATE STRWTR IMT IuTER HTER ATER TOTML sma l I LOR-L1IIOw DO V) DO D0 I EF P $ T TDPW EW LMTE EMP $JEpDI N021& TOA ", DIDAYh. Y.M DATA? DISK ILLPOMO T I M f NIDNBTTO9TIP #KID OTTIX OP-MX BT-MX TOP-XIN OT-NIH AL.. WO. pH N MO-N N02-N NO3-N N03-N P P04-P A B A 
16 10195 i8 

0.26 0.088
17 10 1985 1 630 6.05 O.18 0.111
 
17 10 1985 2 630 6.55 


0.18 0.11117 10 1985 3 630 6.5 
0.217 10 1985 4 630 6.5 

0.19 0.10517 10 1985 5 630 6.55
17 10 1985 7 630630 6.6 0.23 0.07617 It1995 6 6.45 0.23 0.09317 10 1985 7 630 6.36 0.19 0.065 

0.2 0.09317 10 1985 8 630 6.35 
0.21 0.o9317 10 1265 9 630 6.9 
0.14 0.089

17 101985 10 630 6.8517 10 198 17 630 6.4 
0.15 0.08217 10 1965 18 630 6.35 

0.09918 10 1965 1 
0.19 0.009U 10 1965 2 31. 28.5 0.18!8 10196 3 
0.18 9.05

18 10 1985 4
18 10 1985 5 0.2 0.065

0.19 0.04918 101965 6 
0.11 0.0918 10 1985 7 
0.13 0.09918 1o1985 8 
0.14 0.08218 19 1985 9 
0.1 0.099

18 10 185 10 
18 101985 17
18 10195 18 30. 28.5 0.17 0.082

0.25 0.076
21 10 1985 1 
21 10 1985 0.1 0.005 21.2 

0.15 9.221 10 199M 3 
0.13 0.019 2.

21 10 185 4

21 10 1985 5 0.14 0.039
 
21 101985 6 
 0.12 0.029 

0.019
21 10 1985 7 
21 10 1985 8 0.1 0.039 

0.11 0.01921 101965 9 
0.04
 

21 10 1985 1021 10 1985 17 
0.14 0.00921 10 1965 
0.16 0.02423 10 1985 1 630 6.85 


23 10 195 2 630 7.15 51.

30. 60.23 10 1985 3 630 

70.23 10 195 4 630 6.75 
23 10 195 5 630 6.6 58. 

80.23 10 1985 7 630 6.75 
95.23 10 1985 7 630 6.75 
92.

23 10 1965 8 630 6.75 74. 



Table 3. Weekly and T-wice Weekly Measurem-rents. Gualaca, Panama, Cycle 1,Wet Season 

eX 
DAYPL YEM DATA?PQ 

DO 
TA 

TR 
D D 0106 TP# 
TW 6 MIDBOTTM0 M 

ATERMAIM hATERhqTE lITER MATER 
MF TMP rET r TW TIMP 

f ID BOMN T'-M BOT-X TW-NIX DOT-RIM A. I . PH 
KJEILD 

N 5H-N MO2-N.103-N 

1DMA 
N02& 
N03-H 

sCHI 
TOTA.oWM DISK 

P P04-P A 

23 151965 9 630 7.4 73. 
23 
23 
23 

1019 
10 1985 
10 1985 

10 
17 
18 

63e 
630 
630 

7.75 
7.05 
6.8 

31. 28.5 55. 
63. 

24 10 1985 1 
24 101985 2 
24 10 1985 3 
24 10 15,Z 4 
24 10 1985 5 
24 10 1985 6 
24 10 1985 7 
24 10 1983 8 0.051 
24 10 190 9 
24 10 1985 10 
24 10 1985 17 
24 101985 18 
28 10 1985 
28 10 1985 

1 
2 

0.08 
0.13 

28 10 1985 
28 10 1985 
28 10 1985 
29 0 1985 
28 10 1985 
28 10 1995 

3 
4 
5 
6 
7 
8 

0.11 0.009 
0.05 0.024 
0.16 0.019 
0.07 0.034 
0.1 

28 10 1985 9 
28 
28 
28 

10 1985 
10 1985 
10 190 

10 
17 
18 0.14 

0.11 0.005 
30 10 1985 ! 63C 6..i 
30 10 1985 2 630 6.8 
30 10 1985 3 638 6.95 
30 10 1985 4 630 6.85 
30 10 1985 5 630 6.85 
30 10 1985 6 630 6.9 
30 10 1985 7 630 
30 10 1985 8 630 6.9 
30 10 1985 9 630 6.8 
30 10 1985 10 630 6.35 
5# 1t1985 17 630 6.55 
30 10 1985 
31 10 1 0 
31 10 1985 
31 A 1985 
31 10 985 
31 10 195 

18 
1 
2 
3 
4 
5 

630 6.5 
30.1 

26.26 
20.2 

13.13 
25.25 

36. 
28. 

228 
15. 
27. 

62. 
83. 
70. 
53. 
91. 



Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Wet Season 

ATM NATO NA7R WATERMTiR &TM MMEEXm MATLDO DO DO DO# TEI TEWTEIF TEWO M 0 TEI* TE mTEP$ M MP 02 &TMLTOM2 DISK.DAYND.VMDATA?PGI TE TOP I OIT 0 TOPI MD OM T .. : OT-MX TOP-NIN BOT-IM L A. IM . pH N NH3-N N02-N N -N N03-N P P04-P A 
31 101985 6 30.3 33.231 101965 7 97. 

29.28 31.31 101985 8 95. 
18.18 20.31 10 1985 9 73.23.23 24.9 79.

31 10 1985 1031 10 1985 17 19.19 22.831 IS 1985 18 72. 
9.09 11.47 11 1985 1 65. 

7 11 1985 2 65. 
68.7 11 1985 3 6. 

7 11 12985 4 .7 11 1985 5 

7 11 195 6 88.
 
7 11 195 7 85.
 
7 111985 8 98.
 

78.7 11 1985 9 70.
 
7 11 1985 10
7 I 1985 1? 

7 11 1985 18 60.
 

64. 
e 11 1985 1 630 6.4
 
9 11 198 2 630 6.35 
 27.5 
8 11 195 ? 630 7.05
 
8 11 1985 4 630 7.1
 
6 11 1985 5 630 
 6.75 
8 11 1985 6 630 6.5
 
8 11 1965 7 630 6.6
 
8 11 1985 8 65V 6.65
 
8 11 1995 9 630 6.35
 
8 11 1985 10 630 6.1

8 111985 17 630 6.7i 
 30. 27.5
 
8 111985 18 630 6.45
12 11 1985 1 


12 11 1985 2 0.11 0.005
 
12 I 1985 3 
 0.08 
12 11 1985 4 0.08 0.06 
12 11 1985 5 0.09 0.044 
12 11 1985 6 0.09 0.044 
12 11 1985 7 0.05 0.029 
12 11 1985 8 0M 0.039 
12 Ii 19 9 0.01 0.055 

0.03 0.071
12 11 19d5 10
12 111985 17 

12 11 1M5 18 0.076
 
13 11 1995 0.1 0.076
1 

13 11 1985 2 61.
29. 

92. 



Table 3. Weekly and Twice Weekly Mea-urements. Guaiaca, Panama, Cycle I, Wet Season 

BTRA DO DO 
DY N). YE.P DATA?PM TE 0 TOP 

13 111985 368 

MATE IM MATERMAEI MTER MTER WATER 
DO DO T T M 7PENP #13W6 TE T PTETP 
KID 0171O#TOP I NID MTTONTOP-NAXDOT-MAXTOP-NN WT-NM AM MO. 

KJWL 
PH N *13-N N02-N NO3-N 

TOTAL 
M &2TOTALOT 
NO3-N P P04-P 

EDIII SEDIII aLOR-
DISC DISK OPI.L 

A B A 
13 It 1985 3 
13 11 19M 
13 11 1985 
13 11 1985 
13 11 1985 
13 11 1985 
13 11 1965 

13 111985
13 11 1985 

13 11 1985 

4 
5 
6 
7 
8 
9 

10
17 

18 
31. 27.5 

68. 
62. 
94. 
87. 

110. 
75. 
74. 

76. 

14 It 198514 11 1985 
14 111985 
14 11 1985 
14 11 1985 
14 11 1985 
14 111985 
14 11 1985 
14 111985 
14 11 1985 
14 111985 
14 11 1985 
15 111985 
15 11 1985 
1! 111985 
15 11 1985 
15 11 1905 
15 11 1985 
15 11 1985 
15 11 19 
15 11 1985 

1
2 
3 
4 
5 
6 
7 
8 
9 

10 
17 
18 
1 
2 
3 
4 
5 
6 

7 
8 
9 

630
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 

6.1 
6.7 

6.0 
6.35 
6.95 
6.8 
6.3 
6.6 
6.2 

6.55 
6.35 

30. 29. 28.5 

0.23 0.05
0.21 6.071 
0.18 0.723 
0.2 0.123 

0.17 6.093 
0.2 0.111 

0.106 0.105 
0.2 0.088 

0.15 0.082 

0.2 0.08 
0.23 0.168 

0.22 0.034 
0.17 0.049 
0.23 0.071 
0.23 0.071 
0.16 0.76 
0.19 0.W5 

0.15 0.0.9
0.15 0.049 
0.15 0.076 

15 11 1985 
15 111985 
15 11 1985 
19 111985 
19 11 1985 
19 11 1985 
19 11 19m 
!9 11 1985 
19 111985 
19 1 1985 
19 11 1985 
19 11 1985 
19 111985 
19 11 1985 

10 
17 
i8 
i 
2 
3 
4 
5 
6 
7 
8 
9 
10 
17 

630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 

9.45 
6.3 
5.8 
6.6 

5.85 
7.55 

7.3 
7.25 

7.2 
6.45 

7.2 

31. 28.5 

28.5 

28.:. 

0.18 0.049 
0.25 0.088 
0.14 0.039 
0.1 6.029 
0.16.055 

0.09 9.09 
0.1 *.03M 

0.07 0.049 
0.1 0.071 

0.08 M44 
0.039 

0.13 0.044 

20. 

12.9 
15.4 
3.2 

15.7 



Table 3. Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle I, Wet Season 

NTIM ETER MTM UTR MIMh ITER ATSROXM to DO DO DO~ TMAft MalI SM11XOLN0 rW TEW PTEI RF OPTEWDAYNO. YEA DATA? TEWMPW TMr IJ9.M M2 & VITALM. R1P(I TIM 0 TW PKIDBOnN TW 5NID OTTNTP-.X BOT-.XW-KIN OT-KIN A.A, IM. pH N N10-N N,-N N3-N N03-N P 
DISK DISK CRHLL 

.. . . .. ... . . . ... .. P01-P A B A... . .. ... ... .
 ... .. . .
 . . .

19 11 1985 18 630 6.7 

. . 

0.14 0.071 15.821 11 1985 1 
21 11 1985 2 
21 11 1985 3 
21 11 1985 4 
21 11 1995 5 
21 111985 6 
21 11 1985 7 
21 11 1985 8 
21 111985 9 
21 11 1985 10 
21 11 1985 17 
21 11 M98 18 
22 11 1985 1
22 11 1965 2 30. 28. 27.5 
22 11 1965 3 
22 111985 4 
22 11 1985 5 
22 11 1985 6 
22 11 1985 7 
22 11 1985 8 
22 11 1985 9 
22 It1985 10
22 111 5 17 31. 28.5 28.5 
22 11 1985 i3 
23 11 198523 11 1985 2 57.23 111985 3 Be. 
23 11 1985 4 79. 
23 11 1985 5 68. 
23 I 1985 6 89. 

8.
23 11 1985 7 9.
 
23 11 1985 8 

23 11 175 9 68.
 

74.
23 11 1985 1023 11 1985 17 
23 11 1985 18 60. 
25 11 195 1 59. 
25 111965 2 0.09 0.019 
25 11 1985 3 0.09 0.024 
25 111985 4 0.04 0.024 
25 111985 6 0.11 0.024 
25 111985 6 0.09 0.029 

0.08 0.02925 11 1985 7 
0.049


25 111985 8 0.11 0.049 



Table . Weekly and Twice Weekly Measurements. Gualaca, Panama, Cycle L Wet Season 

DM 
I DA N., YEW DATA?PMK1 

DO 
TIXE 

WATER ITER TER R mRNO 
DO DO DO# Tr TDFf TE T ' TEi T 

f W f KID BOT'TM9 TO KID WIBOTTONTOP-.qXBOT-.X PHIM P.NfT- UJ A. . 
kJE.ML 

pH N .13-NN2-N N13-N 

TOTAL 
M2 & MTAL 
N3-N P 

IK 
P4-P 

25 111985 9 
0.11 0.049 

25 
25 
25 

27 
2/ 

111985 
111985 
111965 

11 1905 
111985 

10 
17 
18 

1 
2 

630 
630 

6.5, 
6.15 

0.1 
0.09 

0.044 
0.044 

27 1119 5 3 630 5.8 
27 11 1965 4 6,n 5.65 
27 11 1985 5 ",0 6.2 
27 i 185 6 630 6.55 
27 111 7 63 6.95 
27 11 19 8 630 6.95 
27 111905 9 630 6.8 
27 11 1985 10 630 6.6 
27 111985 17 630 6.5 
27 H 1965 18 630 6.3 



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

Table 4. Diurnal Measurements. Gualaca, Panama, Cycle I,Wet Season 

WATER WATER WATER 
D.0. TEMP TEMP TEMP 

DAY MONTH YEAR TIME POND# DO-TOP DO-HID DO-BOT TOP MID BOT PH 
------ ------ ------ -----

16 7 1985 600 1 6.8 28.5 7. 
16 7 1985 '00 2 6.9 28.5 6.9 
16 7 1 f85 600 3 6.8 27.5 6.8 
16 7 1985 600 4 6.5 27.5 6.2 
16 7 1985 600 S 6.8 28. 6.5 
16 7 198 600 6 6.8 28. 6.8 
16 7 1985 600 7 6.8 28. 6.6 
16 7 1985 600 3 7. 28.5 6.6 
16 7 1985 600 9 7.3 28. 6.7 
16 7 1985 600 10 6.9 28.5 6.3 
16 7 1985 600 17 7. 28.5 7.3 
16 7 1985 600 18 6.8 28. 6.4 
16 7 1985 1000 1 7.4 7.2 7.4 29.5 
16 7 1985 1000 2 7.2 7.2 7.2 29. 
16 7 1985 1000 3 7.2 7.1 7.3 28.5 
16 7 1985 1000 4 6.9 6.8 6.8 28.5 
16 7 1985 1000 5 7.2 7. 7.2 29. 
16 7 1985 1000 6 7.4 7.4 7.3 29. 
16 7 1985 1000 7 7.3 7.2 7.3 29. 
16 7 1985 1000 8 7.5 7.3 7.3 29. 
16 7 1985 1000 9 7.7 7.5 7.5 28. 
16 7 1985 1000 10 7.4 7.3 7.3 29. 
16 7 1985 1000 17 7.7 7.6 7.8 29.5 
16 7 1985 1000 18 7.2 7.2 7.2 29. 
16 7 1985 1400 1 7.6 8. 7.9 32. 7.7 
16 7 1985 1400 2 7.5 7.8 7.7 31.5 7.5 
16 7 1985 1400 3 7. 7.2 7.8 31. 7.4 
16 7 1985 1400 4 6.8 6.8 7.7 30.5 7.2 
16 7 1985 1400 5 7. 7.2 7.2 31.5 7.3 
16 7 1985 1400 6 7.3 7.5 7.8 32. 7.5 
16 7 1985 1400 7 7.3 7.4 7.5 31.5 7.5 
16 7 1985 I400 8 7.5 7.5 7.5 31.5 7.5 
16 7 1985 1400 9 7.4 7.7 7.7 31.5 7.3 
16 7 1985 1400 10 7.5 7.5 7.7 31.5 7.2 
16 7 1985 1400 17 7.7 7.7 8.4 325 7.8 
16 7 1985 1400 18 7, 7. 7.3 32.5 7. 
16 7 1985 1800 1 7.7 7.6 7.6 31. 7.5 
16 7 1985 1800 2 7.7 7.7 7.7 30.5 7.5 
16 7 1985 1800 3 7.4 7.4 7.5 30.5 7.2 
16 7 1985 1800 4 7.1 7.2 7. 30.5 6.8 
16 7 1985 1800 5 7. 7.3 7.3 30.5 7. 
16 7 1985 1800 6 7.6 7.6 7.6 31. 7.2 
16 7 1985 1800 7 7.7 7.7 7.7 30.5 7.2 
16 7 1985 1800 8 7.8 7.8 7.7 31. 7.2 
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----------------------- ------ ------ 

Table 4. Diurnal Measurements. Gualaca, Panama, Cycle I, Wet Season 

WATER WATER WTER 
D.O. TEWP TEMP TEMP


DAY MRNTH YEAR TIME P(NVt DO-TOP DO-MID DO-BOT TOP MID ROT PH 
------ -----16 7 1985 1800 9 7.7 7.7 7.7 30.5 7. 

16 
16 
16 

7 1985 1800 
7 1985 1800 
7 1985 1800 

19 
17 
18 

7.7 
7.8 
7.4 

7.7 
7.8 
7.3 

7.7 
7.8 
7.3 

31. 
31.5 
30.5 

6.7 
7.8 
7. 

17 
17 
17 

7 1985 600 
7 1985 600 
7 1985 600 

1 
2 
3 

6.2 
6.5 
6.5 

28.5 
28.5 
28.5 

7. 
7.1 
7. 

17 
17 

7 1985 600 
7 1985 600 

4 
5 

6.5 
6,5 

28.5 
29. 

6.7 
6.8 

17 
17 
17 

7 1985 600 
7 1985 600 
7 1985 600 

6 
7 
8 

6.5 
6.5 
6.7 

29. 
29. 
29. 

6.9 
6.8 
6.8 

17 7 1985 600 9 6.9 28.5 6.6 
17 
17 
17 

7 1985 
7 1985 
7 1985 

600 IC 
600 17 
600 18 

6.4 
6.5 
6.4 

29. 
28.5 
28.5 

6.2 
7.5 
6.7 

20 8 1985 630 1 6. 5.8 5.2 27. 
20 8 1985 630 2 5.8 5.5 5.3 27. 
20 8 1985 630 3 6.2 6.2 6. 27. 
20 8 1985 630 4 6. 6. 5.8 27. 
20 8 1905 630 5 6.3 6. 6. 27. 
20 8 1985 630 6 6.2 6. 5.8 27. 
20 8 1985 630 7 6.2 6. 6. 27. 
20 8 1985 630 8 6. 5.9 5.8 27. 
20 8 1985 630 9 5.9 6. 6. 27. 
20 8 1985 630 10 6.2 6. 5.9 27. 
20 8 1985 630 17 6.8 6.5 6. 27. 
20 8 1985 630 18 7. 6.5 5.2 27. 
20 8 1985 1000 1 7. 6.9 7. 28. 
20 8 1985 1000 2 7.2 7.2 7.1 28. 
20 8 1985 1000 3 7.1 7. 7. 28. 
20 8 1985 1000 4 6.9 7. 7. 28. 
20 8 1985 1000 5 7.3 7.2 7.2 28. 
20 8 1985 1000 6 7. 7. 7. 28. 
20 8 1985 1000 7 7.3 7.2 7.2 28.5 
20 8 1985 1000 8 7.4 7.4 7.4 28. 
20 ( 1985 1000 9 7.4 7.3 7.3 28. 
20 8 1985 1000 10 7.2 7.2 7.2 28. 
20 8 1985 1000 17 7.2 7.2 7.2 28.5 
20 8 1985 1000 18 7.7 7.7 7.8 28.5 
20 8 1985 1400 1 7.6 7.7 8. 30.5 
20 8 1985 1400 2 7.8 8.2 8.2 30.5 
20 8 1985 1409 3 7.8 8.3 8.6 30.5 
20 8 1985 1400 4 7.6 7.7 7.8 30.5 
20 8 1985 1400 5 8.2 6.2 8.2 30.5 
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Table 4. Diurnal Mcasurements. Gualaca, Panama, Cycle I, Wet-Season 

WATER WITER WATER 
D.O. TEMP TEMP TEMP 

DAY MONTH YEAR TIME PONDS DO-TOP DO-MID DO-BOT TOP MID BOT PH -
-- -- ---- -- ------ ------ --------- -----

20 8 1985 1400 6 7.8 7.8 8.1 30.5 
20 8 1985 1400 7 8. 8.3 8.4 30.5 
20 8 1985 1400 8 8. 8.2 8.7 30.5 
20 0 1985 1400 9 8.2 8.2 8.8 30.5 
20 8 1985 1400 10 7.9 8.3 8.5 30.5 
20 8 1985 1400 17 7.6 8. 8.7 30.5 
20 8 1985 1400 18 7.7 8.4 8.6 31. 
20 8 1985 1800 1 6.5 7. 6.5 28.5 
20 8 1985 1800 2 7.2 6.8 6.6 28. 
20 8 1985 1800 3 6.9 6.5 6.5 28. 
20 8 1985 1800 4 6.8 6.6 6.5 28. 
20 8 1985 1800 5 7.2 7. 7. 28.5 
20 8 1985 1800 6 6.8 6.8 6.6 28. 
20 8 1985 1800 7 7. 7. 6.8 28. 
20 8 1985 1800 8 7.5 7. 7. 28. 
20 8 1985 1800 9 6.9 6.6 6.6 28. 
20 8 1985 1800 10 6.8 6.5 6.3 28. 
20 8 1985 1800 17 6.5 6.2 6.2 28. 
20 8 1985 1800 18 7. 6.8 6.5 28.5 
21 8 1985 630 1 6.3 29. 6.7 
21 8 1985 630 2 6.5 29. 6.8 
21 8 1985 630 3 6.5 28.5 6.8 
21 8 1985 630 4 6.5 29. 6.5 
21 8 1985 630 5 6.6 29. 6.8 
21 8 1985 630 6 6.5 29. 6.8 
21 8 1935 630 7 6.6 28.5 6.8 
21 8 1985 630 8 7. 28.5 6.7 
21 8 1985 630 9 7. 28.5 6.8 
21 8 1985 630 10 6.7 28.5 6.7 
21 8 1985 630 17 6.7 28.5 6.8 
21 8 1985 630 18 7.2 28.5 6.8 
9 9 1985 600 1 6.2 23.5 7. 
9 9 1985 600 2 6.2 28.5 7.1 
9 9 1985 600 3 6.3 28.5 7. 
9 9 1985 600 4 7.3 28.5 7.5 
9 9 1985 600 5 6.5 28.5 7.4 
9 9 1985 600 6 6.5 28.5 7. 
9 9 1985 600 7 6.8 28.5 7. 
9 9 1985 600 8 7. 28.5 6.o 
9 9 1985 600 9 7. 28.5 7. 
9 9195 600 10 7.2 28.5 6.5 
9 9 1985 600 17 6.8 28.5 6.6 
9 9 19085 600 18 6.7 28.5 6.7 
9 9 1985 1000 1 7. 7. 7. 29.3 7.2 
9 9 1985 1000 2 7. 6.8 6.8 29.3 7.2 
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-- -- ---- -- ------ ---- ------ ------ ------ ------

Table 4. Diurnal Measurements. Gualaca, Panama, Cycle I, Wet Season 

WATER WATER WATER 
D.0. TEMP TEMP TEMP 

DAY MONTH YEAR TIME PONDI DO-TOP DO-MID DO-BOT TOP MID BOT PH 

9 9 1985 1000 3 7. 6.8 6.8 29.3 7.2 
9 
9 

9 1985 1000 
9 1985 1000 

4 
5 

7.8 
7.7 

8.1 
7.5 

8.2 
7.6 

29. 
29.2 

7.8 
7.7 

9 
9 

9 1985 1000 
9 1985 1000 

6 
7 

6.8 
7.2 

6.8 
7.2 

6.9 
7.2 

29.2 
29.2 

7.4 
7.5 

9 
9 
9 

9 1985 1000 
9 1985 1000 
9 1985 1000 

8 
9 

10 

7.3 
7.5 
7.8 

7.3 
7.6 
7.7 

7.9 
7.5 
7.8 

29. 
29. 
29. 

7.2 
7.4 
6.9 

9 
9 
9 
9 

9 1985 1000 
9 1985 1000 
9 1985 1400 
9 1985 1400 

17 
18 
1 
2 

7.5 
7.5 
7.7 
7.8 

7.5 
7.5 
7.5 
7.7 

7.5 
7.5 
7.5 
7.6 

29.3 
29.3 
30.5 
30.5 

7.7 
7. 

7.3 
7.3 

9 9 1985 1400 3 7.7 7.7 7.7 30.5 7.3 
9 
9 

9 1985 1400 
9 1985 1100 

4 
5 

3.2 
9.1 

8.2 
8.7 

8.3 
8.7 

31. 
30.5 

7.8 
7.8 

9 
9 

9 1985 1400 
9 1985 1400 

6 
7 

7.7 
8.2 

7.8 
8.1 

7.8 
8.1 

30.5 
30.5 

7.2 
7.3 

9 
9 

9 1905 1400 
9 1985 1400 

8 
9 

8.3 
8.2 

8.3 
8.2 

8.1 
8.6 

30.5 
30.5 

7.2 
7.3 

9 
9 
9 

9 1985 1400 
9 1985 1400 
9 1985 1400 

10 
17 
18 

8.2 
8.7 
8.8 

9. 
8.6 
8.8 

9.2 
8.8 
8.8 

30.5 
30.5 
29.5 

7.2 
7.8 
7.5 

9 
9 
9 

9 1985 1715 
9 1985 1715 
9 1985 1715 

1 
2 
3 

7.6 
7.5 
7.6 

7.5 
7.5 
7.5 

7.5 
7.3 
7.5 

29. 
29. 
29. 

7.2 
7.2 
7. 

9 
9 

9 1985 !715 
9 1985 1715 

4 
5 

8.1 
7.8 

8. 
7.8 

7.9 
7.8 

29. 
29. 

7.3 
7.4 

9 
9 

9 1985 1715 
9 1985 1715 

6 
7 

7.5 
7.7 

7.6 
7.6 

7.4 
7.5 

29. 
28.9 

7. 
7. 

9 9 1985 1715 8 7.7 7.7 7.7 9. 6.8 
9 9 1985 1715 9 7.8 7.7 7.7 28.9 6.8 
9 
9 

9 1985 1715 
9 1985 1715 

10 
17 

8.1 
7.9 

7.9 
7.8 

7.9 
7.7 

28.9 
29. 

6.7 
7.3 

9 
10 

9 1985 1715 
9 1985 645 

18 
1 

7.9 7.8 
6.5 

7.8 29. 
27. 

6.7 
6.7 

10 9 1985 645 2 6.4 27. 6.7 
10 9 1985 645 3 6.5 27.5 6.5 
10 9 1985 645 4 7. 27. 6.3 
10 
10 
10 

9 1905 645 
9 1985 645 
9 1985 645 

5 
6 
7 

6.6 
6.5 
6.7 

27. 
27. 

27.5 

6.7 
6.5 
6.5 

10 9 1985 645 8 6.9 27.5 6.3 
10 9 1985 645 9 7. 27. 6.3 
10 
10 

9 1985 
9 1985 

645 10 
645 17 

6.5 
6.8 

27. 
26.5 

5.8 
6.8 

80
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Table 4. Diurnal Measurements. Gualaca, Panama, Cycle I, Wet Season 

WATER WATER WATER 
D.O. 
 TEW TEMP TENP


DAY MONTH YEAR TIME PONDI DO-TOP DO-MID DO-BOT TOP MID BOT PH 

10 
8 

9 1985 
10 1985 

645 18 
630 1 

6.8 
6.7 

27. 
29.2 

6. 
6.8 

8 
8 

10 1985 
10 1985 

630 
630 

2 
3 

6.7 
6.6 

29.2 
29.2 

6.7 
6.5 

8 10 1985 630 4 7.3 29. 6.8 
8 
8 

10 1985 
10 1985 

630 
630 

5 
6 

7. 
7.2 

29.2 
29. 

7.2 
7. 

8 10 1985 630 7 7. 29. 6.7 
8 
8 

10 1985 
10 1985 

630 
,3u 

8 
9 

7.8 
7.7 

29. 
29. 

7.2 
6.5 

8 
8 

10 1985 
10 1985 

630 10 
630 17 

7.6 
6.5 

28.5 
28.8 

6.4 
6.8 

8 10 1985 630 18 6.8 28.5 6.2 
8 10 1985 1000 1 6.8 6.7 6.7 29.5 7.8 
8 10 1985 1000 2 6.8 6.7 6.5 29.8 7.9 
8 10 1985 1000 3 6.5 6.4 6.3 29.8 7.8 
8 
8 

10 1985 1000 
10 1985 100C 

4 
5 

7.3 
7.3 

7.3 
7.3 

7.4 
7.3 

29.8 
29.8 

8.4 
8.5 

8 10 1985 1000 6 7.4 7.3 7.3 29.5 8.4 
8 10 1985 1000 7 7.2 7. 7.1 29.5 8. 
8 10 1985 I000 8 8.1 8.2 8.1 29.5 8.9 
8 10 1985 1000 9 7.7 7.6 7.6 29.5 8.2 
8 10 1985 1000 10 8. 8. 7.8 29.5 .8.1 
8 
8 

10 1985 1000 
10 1985 1000 

17 
18 

7. 
7.2 

7. 
7.4 

6.9 
7.3 

29.5 
29.5 

8.1 
7.6 

8 
8 

10 1985 1400 
10 1985 1400 

1 
2 

7.2 
7.5 

7.4 
7.7 

7.3 
7.5 

31. 
31. 

7.8 
7.7 

8 
8 
8 

10 1985 1400 
10 1985 1400 
10 1985 1400 

3 
4 
5 

7. 
7.8 
7.8 

6.8 
7.5 
7.5 

6.8 
7.4 
7.2 

31.2 
31.2 
31.5 

7.5 
7.8 
8. 

8 
8 

10 1985 1400 
10 1985 1400 

6 
7 

7.8 
7.3 

7.8 
7.3 

7.5 
7.3 

31.5 
31.2 

8. 
7.5 

8 
8 
8 

10 1985 1400 
10 1985 1400 
10 1985 1400 

8 
9 

10 

8.4 
7.8 
7.9 

8.7 
8. 
8.2 

8.8 
8. 
8.5 

31.2 
31.2 
31.2 

8.1 
7.5 
7.5 

8 10 1985 1400 17 6.7 6.3 6.4 32. 8.2 
8 10 1985 1400 18 6.8 6.5 6.8 31.2 8.1 
8 10 1985 1715 1 6.4 6.3 6.3 31. 7.5 
8 10 1985 1715 2 6.6 6.5 6.5 31. 7.7 
8 10 1985 1715 3 6.5 6.3 6.2 31. 7.2 
8 10 1985 1715 4 7. 6.8 6.7 30.5 7.7 
8 10 1985 1715 5 7.2 7.1 7. 30.5 8.1 
8 
8 
8 

10 1985 1715 
10 1985 1715 
10 1985 1715 

6 
7 
8 

7.5 
6.8 
7.3 

7.3 
6.8 
7.3 

7.2 
6.8 
7.2 

30.5 
30.5 
32. 

8. 
7.5 
8.1 
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Table 4. Diurnal Measurements. Gualaca, Panama, Cycle I,Wet Season 

WATER WATER WATER 
D.O. TEWP TEMP TEMP 

DAY MONTh YEAR TIME PawD MID PHDO-TOP DO-MID DO-BOT TOP BOT 

8' 10 1985 1715 9 7. 7. 6.9 30.5 7.3 
8 10 1985 1715 10 8.3 8.2 8.2 30.5 7.8 
8 10 1985 1715 17 6.5 6.5 6.5 31. 7.7 
8 10 1985 1715 18 6.6 6.6 6.5 30. 7.5 

29 10 1985 630 1 6.8 28.5 
29 10 1985 630 2 7. 28.5 
29 10 1985 630 3 7. 28.5
 
29 10985 630 4 6.8 28.2
 
29 10 1985 630 5 
 6.6 28.5
 
29 10 1985 630 6 6.7 28.5 
29 10 1985 630 7 6.8 28.5 
29 10 1985 630 8 6.9 28.5 
29 10 1965 630 9 6.8 28.5
 
29 10 1985 630 10 6.9 
 28.
 
29 10 1985 630 17 
 6.8 28.5
 
29 10 1985 630 18 6.8 28.2 
29 10 1985 1000 
 1 7. 7.2 7.1 29. 7.2 
29 10 1985 1000 2 7.3 7.3 7.3 29. 7.3 
29 10 1985 1000 3 7.5 7.5 7.5 29. 7.2 
29 10 1985 1000 4 7.4 7.5 7.5 29. 7.3 
29 10 1985 1000 5 7. 7. 7. 29. 7.4
 
29 10 1985 1000 6 7. 7. 7. 29. 7.5
 
29 10 1985 1000 7 7. 7. 7.1 29. 7.2
 
29 10 1985 1000 8 7.2 7.2 7.2 28.8 7.1
 
29 10 1985 1000 9 7.2 7.3 7.2 29. 7.5
 
29 10 1985 1000 10 7.4 7.5 7.2 28.8 7.5
 
29 10 1985 1000 17 7. 7. 7.1 29.2 6.9 
29 10 1985 1000 18 7. 6.9 3.9 29. 6.3
 
29 10 1985 1400 1 8.1 8.5 8.6 29.8 7.6 
29 10 1985 1400 2 8.2 8.3 8.3 29.8 7.7 
29 10 1985 1400 3 8.3 8.4 8.4 29.8 7.5 
29 10 1985 1400 4 8. 8.1 8.1 29.8 7.5 
29 10 1985 1400 5 8.5 8.5 8.7 29.8 7.8 
29 10 1985 1400 6 8.2 8.2 8.7 29.8 7.8 
29 10 1985 1400 7 8. 8.1 8.2 29.8 7.3
 
29 10 1985 1400 8 7.9 8.2 8.5 29.5 7.3 
29 10 1985 1400 9 8. 8.3 8.1 29.5 7.7
 
29 10 1985 1400 10 
 8.3 8.2 7.9 29.5 7.8
 
29 10 1985 1400 17 7.7 7.6 7.8 30. 7.3 
29 10 1985 1400 18 7.5 7.5 7.5 30. 6.6 
29 10 1985 1800 1 7.7 7.7 7.6 .29.5 7.8 
29 10 1985 IOO 2 7.7 7.6 7.6 
 29. 7.9
 
29 10 1985 1800 
 3 7.9 7.8 7.8 29. 7.8 
29 10 1985 1800 4 7.8 7.7 7.6 29. 7.5 
29 10 1985 1800 5 8.2 8.1 8. 29. 8. 
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Table 4. Diurnal Measurements. Gualaca, Panama, Cycle I, Wet Season 

WATER WATER WATER
 
D.O. 
 TEMP TEMP TEMP
 

DAY MKNTH YEAR TINE POND# DO-TOP DO-MID 0-B0T TOP HID DOT PH 
S--------

29 
29 
29 
29 
29 

10 1985 1800 
10 1985 1800 
10 1985 1800 
10 1985 1800 
10 1985 1800 

6 
7 
8 
9 

Ic 

7.9 
7.7 
7.7 
7.9 
P. 

7.9 
7.7 
7.7 
7.8 
7.8 

7.8 
7.5 
7.7 
7.8 
7.8 

29. 
29. 
29. 
29. 
29. 

8. 
7.5 
7.3 
7.5 
7.6 

29 
29 
30 
30 

10 1985 1800 
10 1985 1800 
10 1985 630 
10 1985 630 

17 
18 
1 
2 

7.8 
7.3 

7.7 
7.5 
6.5 
6.8 

7.7 
7.5 

29. 
29. 

28.2 
28. 

7.5 
6.9 
6.8 
7. 

30 
30 
30 

10 198I 630 
10 1985 630 
10 1985 630 

3 
4 
5 

7. 
6.8 
6.8 

28. 
27.8 
27.8 

6.8 
6.5 
7. 

30 10 1985 630 6 6.9 27.8 7.2 
30 
30 
30 
30 

10 1985 
10 1985 
10 1985 
10 !985 

630 7 
630 8 
630 9 
630 10 

7. 
6.9 
6.8 
6.3 

28. 
27.8 
27.8 
27.8 

7. 
6.8 
6.8 
6.6 

30 
30 
26 
26 

10 1985 630 17 
10 1985 630 18 
11 1985 630 1 
11 1985 630 2 

6.5 
6.5 
7.1 
6.2 

27.8 
27.8 
28.5 
28.8 

6.7 
6.2 
7.5 
6.5 

26 
26 

I 1985 
11 1985 

630 
630 

3 
4 

5.7 
5.6 

28.5 
28.5 

6.5 
6.7 

26 
26 

11 1985 
11 1985 

630 
630 

5 
6 

6.2 
7. 

28.5 
28.5 

6.9 
7.5 

26 
26 

11 1985 
11 1985 

630 
630 

7 
8 

7.7 
7.4 

28.8 
28.5 

7.5 
6.8 

26 11 1985 630 9 7. 28.5 6.8 
26 11 1985 630 10 7.1 28.5 6.7 
26 11 1985 630 17 7. 28.2 7.1 
26 11 1985 630 18 6.7 28.5 6.7 
26 11 1985 1000 1 8.6 8.6 8.7 29. 8.3 
26 11 1985 1000 2 7.2 7.2 7.2 29. 7.4 
26 11 1985 1000 3 6.5 6.5 6.5 29. 7.2 
26 11 1985 1000 4 6.6 6.5 6.5 29. 7.2 
26 I 1985 1000 5 7.7 7.7 7.7 29. 7.7 
26 11 1985 1000 6 8.2 8.2 8.2 29. 8.3 
26 11 1985 1000 7 8.8 8.6 8.8 29. 8.3 
26 11 1985 1000 8 8.5 8.4 8.4 28.8 8. 
26 11 1985 1000 9 7.8 7.8 7.7 29. 7.3 
26 11 1985 1000 10 8.1 8.1 8. 29. 6.8 
26 
26 

11 1985 1000 
11 1985 1000 

17 
18 

8.2 
7.8 

8.2 
7.8 

8.2 
7.7 

29.2 
29. 

7.8 
7.2 

26 11 1985 1400 1 9. 9. 9. 30. 8.4 
26 11 1985 1400 2 7.6 7.5 7.5 30. 7.2 
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Table 4. Diurnal Measurements. Gualaca, Panama, Cycle I,Wet Season 

WATER WATER WATER
 
D.O. TEMP TEMP TEMP 

I DAY MONTh YEAR TIME POND# DO-TOP DO-MID DO-HOT TOP MID HOT PH 
------ ------ ------ ------

I 26 11 1985 1400 3 7.2 7.2 7.1 30.5 7.2 
26 11 1985 1400 4 7.2 7.2 7.1 30.5 7.3 
25 11 1985 1400 5 8.3 8.2 8.3 30.5 7.9 
26 11 1985 1400 6 8.4 8.3 8.3 31. 8.4 
26 11 1S95 1400 7 8.5 8.4 8.4 30.5 8.2 
26 11 1985 1400 8 8.5 8.4 8.4 31. 8. 
26 11 1985 1400 9 7.9 7.8 7.8 31. 7.7 
26 11 1985 1400 10 8.1 8.1 8.1 31. 6.5 
26 11 1985 1400 17 9.1 9. 9. 30.5 8.2 
26 11 1985 1400 18 8.1 8. 8. 31. 7.4 
26 11 1985 1730 1 9.4 9.3 9.3 30.5 8.2 
26 11 1985 1730 2 7.8 7.8 7.7 30.5 7.2 
26 11 1985 1730 3 7.4 7.3 7.2 30.5 7. 
26 11 1985 1730 4 7.3 7.2 7.2 30. 7.2 
26 11 1985 1730 5 7.6 7.5 8.4 30.5 7.9 
26 11 1985 ?730 6 8.8 8.8 8.8 30. 8.1 
26 11 1985 1730 7 9. 8.9 8.9 30.5 8.1 
26 I 1985 1730 8 8.9 8.9 8.8 30. 8. 
26 11 1985 1730 9 8.3 8.2 8.2 30. 7.2 
26 11 1985 1730 10 8.6 8.5 8.4 30.5 5.6 
26 11 1985 1730 17 8.8 8.8 8.7 30. 8.1 
26 11 1985 1730 18 8. 7.9 7.7 30.5 7.8 
27 11 1985 630 1 6.5 28.5 7.5 
27 1t 1985 630 2 6.2 28.8 6.4 
27 11 1985 630 3 5.8 28.5 6.3 
27 11 1985 630 4 5.7 28.5 6.4 
27 11 1985 630 5 6.2 28.5 6.8 
27 11 1985 630 6 6.5 28.5 7.5 
27 11 1985 630 7 7. 28.5 7.5 
27 11 1985 630 8 7. 28.5 7. 
27 11 1985 630 9 6.8 28.5 6.5 
27 11 1985 630 10 6.6 28.5 6. 
27 11 19P " 630 17 6.5 28.5 6.8 
27 11 196 630 18 6.3 28. 6.5 
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Table 5. Fish/Shrimp Stocking, Sampling, and Harvesting. Gualaca, Panarna, Cycle I, Dry Season 

POP-
DAYMONTH POND ACTIVITY SPECIES WEIGHTYEAR 

15 2 1985 1 81 nil 23.27 
15 2 1985 2 SIX nil ?4.39 
15 2 1985 3 SIK nil 25.15 
15 2 1985 4 SIX nil 25.43 
15 2 1985 5 SIX nil 26.93 
15 2 1985 6 SIX nil 24.1 
15 2 1985 7 SIX nil 23.82 
15 2 1983 8 SIX nil 25.93 
15 2 1985 9 SIX nil 25.48 
15 2 1985 10 SIX nil 23.5 
15 2 1985 17 SIX nil 27.12 
15 2 1985 18 SIX nil 23.12 
25 3 1985 1 SANM nil 7.2 
25 3 1985 2 SAN nil 7.54 
25 3 1985 3 SAN nil 9.28 
25 3 1985 4 SAN nil 10.35 
25 3 1985 5 SAN nil 6.4 
25 3 1985 6 SAN nil 7.9 
25 3 1985 7 SAN nil 7.4 
25 3 1985 8 SAN nil 8.65 
25 3 1985 9 SAN nil 7.65 
25 3 1985 10 SAN nil 7.1 
25 3 1985 17 SAN nil 9.05 
25 3 1985 18 SAN nil 9.15 
18 4 1985 1 SAN nil 9. 
18 4 1985 2 SAN nil 8.95 
18 4 1985 3 SAN nil 13.03 
18 4 1985 4 SAN nil 15.2 
18 4 1985 5 SAN nil 10.33 
18 4 1985 6 SAN nil 17.82 
18 4 1985 7 SAN nil 14.08 
18 4 1985 8 SAN nil 11.43 
18 4 1985 9 SAN nil 8.5 
18 4 1985 10 SAN nil 3.18 
18 4 1985 17 SAN nil 11.3 
18 4 1985 18 SAM nil 8.72 
21 5 1985 1 FA nil 30.88 
21 5 1985 2 HAR nil 32.4 
21 5 1985 3 HAR nil 27.6 
21 5 1985 4 IR nil 30.13 
21 5 1985 5 HAR nil 28.37 
21 5 1985 6 HAR nil 30.81 
21 5 1985 7 HAR nil 27.06 
21 5 1985 8 HAR nil 24.6 
21 5 1985 9 HAR nil 24.35 
21 5 1985 10 HWR nil 23.6 
21 5 1985 17 HAR nil 29.67 
21 5 1985 18 HAR nil 24.58 

POP. SMLE SAMPE SAMPE SAMLE SAMPLE SIAWL REPROP. 
NIBE WEIGT WT.-1 WT.-SD LENGTH LT. -9 LT.-SD NEI6HT 

832
 
818
 
815
 
885 
928
 
859
 
826
 
826
 
890 
839 
1037
 
865 
200
 
200 
236
 
293
 
175
 
205
 
200
 
233 
234 
212
 
236
 
289
 
203
 
223
 
334
 
394 
259 
429 
360 
307
 
245 
98
 

301
 
251 
718 5.1 
718 8. 
741 3.4 
742 
 5. 
751 3.1 
752 
 5.5 
733 5.3 
666 2.8 
718 
 3.1 
682 5.8 
993 9.6 
761 3.6 
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Table 5. Fish/Shrimp Stocking, Sampling, and Harvesting. Guakica, Panama, Cycle I, Wet Season 

POP. POP. 
DAY MONTH YEAR FOND ACTIVITY SPECIES WEIGHT NMER 

7  -- ---------------- -------- ---
8 7 1985 1 STK nil 13.8 832 
8 7 1985 2 SW nil 13.5 818 
8 7 1985 3 STK rli 1 13.3 815 
8 7 1985 4 51K nil 14.825 885 
8 7 1985 5 STK nil 14.7 928 
8 7 1985 6 STK nil 14.3 859 
8 7 198 7 M1K nil 13.5 826 
8 7 1985 8 SIK nil 13.65 826 
8 7 1S.5 9 STK nil 14.45 890 
8 7 1985 10 SlK nil 14.175 839 
8 7 1985 17 SK nil 18.75 1037 
8 7 1985 18 STK nil 13.9 865 
7 8 1985 1 SAM nil 7.375 305 
7 8 1985 2 SAN nil 8.35 363 
7 8 1985 3 SAN nil 5.45 241 
7 
7 

8 1985 
8 1985 

4 
5 

SAN 
SAM 

nil 
nil 7.65 

345 
327 

7 8 1985 6 SAN nil 3.125 126 
7 8 1985 7 SAM nil 7.025 258 
7 8 1985 8 SAN nil 358 
7 8 1985 9 SAM nil 2.56 100 
7 8 1985 10 SAN nil 9.975 369 
7 8 1985 17 SAN nil 12.7 492 

4 9 1985 2 SAN 
ni 
nil 

5.475 
6.22 

N 
178 

4 9 1985 3 SAM nil 6.65 258 
4 9 1985 4 SAM nil 262 
4 9 1985 5 SAN nil 4.425 198 
4 9 1985 6 SA nil 360 
4 9 1985 7 SAN nil 4.325 157 
4 9 1985 8 SAN nil 2.65 145 
4 9 1985 9 SAN nil 121 
4 9 1985 10 SAN nil 
4 9 1985 17 SAM nil 4.935 1% 
4 9 1985 18 SAN nil 2.375 148 
2 10 1985 1 SAN nil 6.125 210 
2 10 1985 2 SAN nil 0.275 74 
2 10 1985 3 SA nil 4.075 1% 
2 10 1985 4 SAM nil 5.025 270 
2 10 1985 5 SAM nil 2.975 134 
2 10 1985 6 SAM nil 2.425 89 
2 10 1985 7 SAN nil 5.925 218 
2 10 1985 8 SAN nil 4.35 178 
2 10 1985 9 SAM nil 85 
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Table 5. Fish/Shrimp Stocking, Sampling, and Harvesting. GualLca, Panama, Cycle I, Wet Season 

POP. POP. SMA SME SMI SAL SPX SPMLE RU0. REPD. 
DAY PO SPECIES WEIGT KOO EIGHT WT.-I LENGTH LT.-SD NIE16 4RNOMTH YE ACTIVITY WT.-SD LT.AI 

2 10 1985 10 SAN nil
 
2 10 1985 17 SAW nil 142
 
2 10 1985 18 SAN il 3.675 218
 
2 12 1983 1 IWR nil 21.589 
 704 37.28 50 7.667 12.7 50 0.886 14.225 4063. 
2 12 1985 2 I.R nil 18.95 750 27.34 50 8.12 11.54 50 1.092 7.23 5902. 
2 12 1985 3 W nil 18.449 714 28.66 50 6.883 11.88 50 1.081 4.095 3149. 
2 12 1985 4 IHR nil 20.326 808 32.34 50 7.945 12.24 50 1.061 6.71 2684. 
2 12 1985 5 1AR nil 22.76 825 30.31 100 6.438 11.85 50 1.067 20.675 4865.
 
2 12 1985 6 HR nil 23.175 778 27.01 100 8.774 11.6 50 1.45 14.66 3118.
 
2 12 1985 7 IHA nil 20.185 809 30.7 50 7.265 11.98 50 1.186 9.6 2162.
 
2 12 1985 8 IWR nil 22.736 976 27.74 50 7.892 11.62 50 1.21 10.35 7527.
 
2 12 1995 9 MR nil 23.275 959 50 9.413 12.46 50 1.182 14.045 7748.
 
2 12 1985 10 HR nil
 
2 12 1985 17 IAR nil 24.131 923 
 11.2 6399.
 
2 12 1985 18 1MR nil 11.15 550 
 2.745 2111.
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Table 6. Plankton and Benthos. Gualaca, Panama, Cycle I, Dry Season 

NET ffffs NT G 
DAY MONTH YEAR POND# PROD4rTN PRODUCITN DAY MONTH YEAR POND PRODIJTN PRODUCTN 

----- ------------ ----- -------- -------
8 3 1985 1 11 4 1985 10 
8 3 1985 2 4.3 11 4 1985 17 1.5 
8 3 1985 3 0.8 11 4 1985 18 1.1 
8 3 1985 4 1.4 26 4 1985 1 -0.5 0.1 
8 3 1985 5 1.2 26 4 1985 2 1.4 
8 
8 

3 1985 
3 1985 

6 
7 

0.5 
0.6 

26 
26 

4 1995 
4 1995 

3 
4 

1.2 
1.1 

8 3 1985 8 0.6 26 4 1985 5 
8 3 1985 9 1.2 26 4 1985 6 
8 3 1985 10 26 4 1985 7 1.2 
8 3 1985 17 3.7 26 4 1985 8 1.9 
8 3 1985 18 0.4 26 4 1985 9 0.9 

18 3 1985 1 1.4 26 4 1985 10 
18 3 1985 2 -0.5 26 4 1985 17 
18 3 1985 3 -0.5 1.1 26 4 1985 18 0.3 
18 3 1985 4 -0.3 1.5 10 5 1985 1 2.5 
18 3 1985 5 -0.8 1.3 10 5 1985 2 1.8 2.6 
18 3 1985 6 1.8 10 5 1985 3 1.2 
18 3 1985 7 1.5 10 5 1985 4 1.1 
18 3 1985 8 -0.6 1.5 10 5 1985 5 1.2 
18 3 1985 9 -1.2 1.7 10 5 1985 6 1.2 
18 3 1985 10 -1.6 0.9 10 5 1985 7 1.1 
18 3 1985 17 -0.7 3.9 10 5 1985 8 
18 3 1985 18 2.5 10 5 1985 9 1.3 
27 3 1985 1 0.9 10 5 1985 10 1.2 1.5 
27 3 1985 2 0.9 10 5 1985 17 0.9 
27 5 1985 3 1.2 10 5 1985 18 
27 3 1985 4 -1.1 0.9 20 5 1985 1 1.1 2.1 
27 3 1985 5 -1.4 0.6 20 5 1985 2 3.6 5.8 
27 3 1985 6 -0.3 0.7 20 5 1985 3 2.2 
27 3 135 7 -0.3 1.2 20 5 1985 4 1.6 
27 3 1985 8 1.2 20 5 1985 5 1.4 
27 3 1985 9 -0.5 0.8 20 5 1985 6 1.5 
27 3 1985 10 -0.5 0.6 20 5 1985 7 1.5 
27 3 1985 17 -0.6 1.1 20 5 1985 8 1.5 
27 3 1985 18 -0.3 1.1 20 5 1985 9 1.4 
11 4 1985 1 -0.9 1.8 20 5 1983 10 1.3 2.2 
11 4 1985 2 -0.1 1.6 20 5 1985 17 1.1 2.2 
It 4 1985 3 1.5 20 5 1985 18 1.8 
11 4 1985 4 1.5 
11 4 1985 5 
It 4 1985 6 2.2 
11 4 1985 7 1.3 1.6 
11 4 1985 8 1.2 
11 4 1985 9 1.1 
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Table 7. Water Quality Characteristics. Gualaca, Panama, Cycle I, Dry Season 

MY Y FG J MOS F MO-M N03- M" TOT.-P RTNO"M- SLT 4 B N CRI IPR VA NOsu oMSIU SIN ZINC
 
20 5 1965 1 
 10. 18. 0.06 1.120 5 1985 2 0.6 2.3 0.0178. 12. 0.11 0.8 0.5
20 5 1985 3 2.1 0.02

6. 12.
20 5 1985 4 0.11 1.4 0.6 2.4 0.0128. 9. 
 0.1120 5 1985 5 1. 0.5 2.2 0.011
10. 6. 
 0.1120 5 1985 6 1. 0.5 2.3 0.0110. 8.
20 5 195 7 0.13 1.1 0.5 2.2 0.013 

20 5 195 9 
12. 10. 0.13 1. 0.5 2.3 0.015 
10. 10.20 5 1905 9 0.15 0.8 0.4 2.1 0.01210. 3.20 5 1985 10 0.17 0.9 0.6 2.1 0.016 
14. 4.
20 0.22 0.8 0.85 1995 17 2.5 0.024
12.20 5158 18 2. 0.21 0.9 0.5 1.9 0.014
10. 4. 0.39 0.9 0.5 2.1 0.016 

Table 7. Water Quality Characteristics. Gualaca, Panama, Cycle I,Wet Season 

M0DYKMW ANFM I.AX M N S FII IfO- IM1-N NMON Ma"4 TM-p 0R1- 0.- SALT 604 BIM CA.cruM aff. MEI PUTASSIU ZIJEDO SODIIN9 7 15 1 

9 7 1985 2 0. 3.5 0. 0.52 0.38 0.17 0.9 0.
 

0. 3.49 7 185 3 0. 0.58 0.46 0.18 0.97 0.
0. 3.66 0. 0.749 7 195 4 0.42 0.17 0.9 0. 

9 7 1985 5 0. 3.66 0. 1.78 0.3 0.13 0.74 0.
0. 3.26 0. 0.74 0.469 7 195 6 0.14 1.04 0. 
0. 3.38 0. 0.639 7 195 7 0.42 0.14 0.96 0. 
0. 3.4 0.9 7 1985 8 0.4 0.14 0.92 0.
0. 3.46 0. 0.41 0.199 7 185 9 0.13 0.87 0. 

9 7 195 10 0. 3.18 0. 0.83 0.42 0.14 0.9 0.
0. 3.24 0. 0.33 0.3 0.139 7 1985 17 0.74 0. 
0. 3.499 7 1985 18 0. 0.75 0.46 0.16 0.93 0. 
0. 2.92 0. 0.65 0.46 0.16 0.9 0.25 11 1985 125 115985 2 

25 0. 3.96 0. 0.29 0.26 0.1211 1565 3 0.31 0.
0. 3.74 0.25 11 1985 4 0.26 0.26 0.13 0.32 0. 
0. 3.76 0. 0.21 0.16 0.1 0.3925 11 1985 5 0. 
0.25 11 1985 6 3.9 0. 0.19 0.22 0.1 0.38 0.
0. 4.225 11 1985 7 0. 0.23 0.24 0.14 0.37 0. 

25 11 19 8 0. 4.16 0. 0.22 0.22 0.11 0.36 0.
0. 4.04 9. 0.2125 11 1965 9 0.2 0.1 0.32 0. 
0. 3.54 0.25 11 1985 10 0.29 0.18 0.11 0.32 0. 
0. 3.8225 11 198 17 0. 0.22 0.22 0.13 0.4 0.
0. 4.54 0. 0.24 0.56 0.2 1.425 111995 18 0. 
0. 3.26 0. 0.24 0.22 0.11 0.36 0. 



Table 8. Pond Soil Characteristics. Gualaca, Panama, Cycle I, Dry Season 

D 

,Y NHWER 
-------
15 12 1984 
15 12 1984 
15 12 1984 
15 12 1994 
15 12 1984 
15 12 19e4 
15 i2 1984 
15 12 1984 
15 12 1984 
15 12 1984 
4 6 1985 
4 6 1985 
4 6 1985 
4 6 1985 
4 6 1985 
4 6 1985 
4 6 1985 
4 6 1985 
4 6 1985 
4 6 1985 
4 6 1985 
4 6 1985 

M 
--
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
17 
18 

OwtSOIL SOIL SOIL SIL. SOIL SOIL SOIL 
iA.Y SILT SAW MATTER T-PH SIL-P CA NS K M N MM4 N03 

--- ------ --------------- ----- ----- ----- ------ ---- ------ ------ ------ ------ ------ ------
34. 24. 42. 2.6 5.1 4.5 0.8 0.3 
28. 24. 48. 2.7 5.1 3.8 0.9 0.2 
30. 26. 44. 2.3 4.9 1.9 0.9 0.3 
30. 26. 44. 3.1 4.7 1.4 0.6 0.2 
32. 26. 42. 2.1 4.9 1.7 0.5 0.3 
24. 22. 54. 3.9 2.6 0.6 0.9 
36. 24. 40. 2.3 4.9 2. 0.6 0.3 
26. 22. 52. 2.6 0.7 0.6 
26. 24. 50. 2. 0.5 0.4 
30. 24. 46. 3.2 5.2 2.2 0.5 0.6 
50. 28. 22. 2.41 8.9 2.9 0.4 207.2 
38. 26. 36. 2.68 4.9 1.7 3.3 0.5 149.6 
42. 28. 30. 2.55 5.3 5.6 0.5 231.7 
44. 32. 24. 3.48 6.3 5.3 9.6 0.3 151.3 
44. 30. 26. 3.62 7.2 9.7 14.9 0.2 198.1 
46. 30. 24. 3.89 6.2 1.1 8.6 0.5 308.2 
50. 30. 20. 1.88 6.1 1.1 7.8 0.4 290.6 
52. 26. 22. 2.81 6.5 1.1 8.3 0.5 232.4 
48. 32. 20. 2.14 7.4 1.1 12.3 0.1 267.7 
42. 28. 30. 3.48 1.1 7.2 0.4 214.8 

2.01 5.3 0.6 4.5 0.5 159.2 
50. 22. 28. 2.01 5.8 0.6 6.6 0.6 197.4 

SOIL. 

CC 
----

SOIL qoL SOIL. SIL SOIL. 

SA.T AL FE 2N Mi 
----- ----- ----

2.8 
4.5 
7.4 
7.8 
7.8 
4.5 

4.98 
6.88 
6.17 
3.56 
1.4 48.2 4.5 101.5 
1.3 67.8 4.2 145.7 

42.8 3.6 56.2 
0. 32.8 48.1 
0. 11.2 2.5 47.2 
0. 39.6 1.5 
0. 36.7 0.7 49.3 
0. 48.2 0.7 46.2 
0. 15.8 0.8 51.9 
0. 41.7 1.1 66.5 

48.2 6.8 99.2 
35.6 3.6 53.9 

SOIL 

CU 

2.8 
3.4 
2. 

2.6 
0.8 
3. 
2. 

3.1 
2.2 
2.7 
2.3 
2.6 

SOIL 

S4 

20.2 
14.9 
13.7 
14.2 
11.9 
20.7 
15.2 
12.5 
19.5 
19.5 

Table 8. Pond Soil Characteristics. Gualaca, Panama, Cycle I, Wet Season 

W". SOIL L 
DAY MW YER PON CLAY SILT SAND NATTER WET-PM SOI.-P CA NO 
------ ----------------------------------------- ------ ---------- ------

3 12 1985 1 44. 28. 28. 2.95 5.8 1.7 11.9 0.9 
3 12 1985 2 36. 28. 36. 2.14 5.6 4.1 13.2 1.1 
3 12 1965 3 34. 26. 40. 2.95 5.1 1.7 9.4 0.9 
3 12 1985 4 28. 26. 46. 3.22 5.9 2.9 12.3 0.7 
3 12 1985 5 28. 26. 46. 2.95 5.5 2.3 10.5 0.7 
3 12 1965 6 30. 26. 44. 4.02 5.9 1.1 10.6 0.7 
3 12 1905 7 26. 22. 52. 2.68 6. 2.9 9.4 0.7 
3 12 1985 8 40. 22. 38. 2.01 6.: 1.7 11.4 0.9 
3 12 1985 9 36. 26. 38. 3.08 5.3 1.7 8.3 0.7 
3 12 1985 10 40. 24. 36. 3.48 5.5 1.7 10.9 0.7 
3 12 1965 17 44. 20. 36. 2.14 6.1 1.7 12.6 0.9 
3 12 195 18 46. 20. 34. 1.88 6.5 1.7 13.7 1.2 

K NA 
------

33.3 
40.2 
37.9 

37. 
30. 

33.8 
32.7 
35.8 
33.3 
36.4 
39.8 
38.3 

SOIL 
N 

------

SOILSOL 
M14 N03 

------

SOL 
CEC 

SOL 
ShA.T 
------

SIL OILSOILSOIL 
AL FE Zi N 

------ -----

0. 90. 0. 155.4 
0. 78.2 0. 162. 

0.6 83.3 0. 117.6 
0. 63.6 0. 106.6 
0 64.8 0. 109.9 
0. 70.8 0. 101.6 
0. 74.6 0. 109.9 
0. 69.6 22.7 100. 

0.3 74.6 0. 116.9 
0. 68. 4.1 131.5 
0. 79.1 1.3 153.3 
0. 45. 0.8 88.8 

SOIL 
CU 
-

6.2 
5.6 
5. 

4.7 
6.1 
5.2 
5.1 
5.7 
5.1 
5.8 
7.2 
6.1 



Table 9. Analysis of Nutrients and Lime. Gualaca, Panama, Cycle I,Dry Season 

DAY MONTH YEAR 
------------

NUTRIENT 
TYPE 

DRY NUTRIENT NUTRIENT NUTRIENT NUTRIENT NUTRIENT LINE 
MATTER X N P K ORG-C S NEUT % 
--------- -------- -------- -------- -------- -------

4 6 1985 41.8 
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Table 10. Nutrient and Lime Inputs. Gualaca, Panama, Cycle I,Dry Season 

DAY M YEAR P 
FEED 
TYPE 

FEED 
UNTITY 

KWM 
TYPE 

WM 
QUANITY 

IMM. 
TYPE 

INJ . 
QTITY 

LINE 
TYPE 

------- --- ----------- -------- -------- -------- -------- -------
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 

16 
16 

2 1985 
2 1985 
2 1985 
2 1985 
2 1985 
2 1985 
2 1985 
2 1985 
2 1985 
2 1985 
2 1985 
2 1985 
2 1985 
2 1985 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
17 
18 
1 
2 

T 
. 

4. 
4. 

cac 
cac 
cac 
cac 
cac 
Cac 
cac 
cac 
cac 
cac 
cac 
cac 

16 
16 
16 

2 
2 
2 

1985 
1985 
1985 

3 
4 
5 

TSP 
TSP 
TSP 

4. 
4. 
4. 

16 
16 
16 

2 
2 
2 

1985 
1985 
1985 

6 
7 
8 

TSP 
TSP 
TP 

4. 
4. 
4. 

16 
16 
16 
16 
1 

2 
2 
2 
2 
3 

1985 
1985 
1985 
1985 
1985 

9 
10 
17 
18 
1 

TSP 
TSP 
TSP 
TSP 
TSP 

4. 
4. 
4. 
4. 
4. 

1 3 1985 2 TSP 4. 
1 3 1985 3 TSP 4. 
1 
1 
1 
1 
1 
1 
1 

3 
3 
3 
3 
3 
3 
3 

1985 
1985 
1905 
1985 
1985 
1985 
1985 

4 
5 
6 
7 
8 
9 

10 

TSP 
TSP 
TSP 
TSP 
TSP 
TSP 
TSP 

4. 
4. 
4. 
4. 
4. 
4. 
4. 

1 
1 

15 

3 1985 
3 1985 
3 1985 

17 
18 
1 

TSP 
TSP 
TSP 

4. 
4. 
4. 

15 
15 

.3 
3 

1985 
1985 

2 
3 

TSP 
TSP 

4. 
4. 

15 
15 

3 
3 

1985 
1985 

4 
5 

TSP 
TSP 

4. 
4. 

15 
15 
15 

3 
1 
3 

1985 
1985 
1985 

6 
7 
8 

TSP 
TS 
TSP 

4. 
4. 
4. 

15 3 1985 9 TSP 4. 
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Table 10. Nutrient and Lime Inputs. Gualaca, Panama, Cycle I, Dry Season 

FEED FEED NANM N IN A. INOR N. 
DAY VJNH YEAR PONDI TYPE QNITY TYPE QUNITY TYPE QUANTITY 

I5 
15 

3 1985 
3 1985 

10 
17 

TSP 
TSP 

4. 
4. 

15 3 1985 18 TSP 4. 
29 3 1985 1 TSP 4. 
29 3 1985 2 TSP 4. 
29 3 1985 3 TSP 4. 
29 3 1985 4 TSP 4. 
29 3 1985 5 TSP 4. 
29 3 1985 6 TSP 4. 
29 3 1985 7 TSP 4. 
29 3 1985 8 TSP 4. 
29 3 1985 9 TSP 4. 
29 3 1985 10 TSP 4. 
29 3 1985 17 TSP 4. 
29 3 1985 18 TSP 4. 
12 4 1985 1 TSP 4. 
12 4 1985 2 TSP 4. 
12 4 1985 3 TSP 4. 
12 4 1985 4 TSP 4. 
12 4 1985 5 TSP 4. 
12 4 1985 6 TSP 4. 
12 4 1985 7 TSP 4. 
12 4 1985 8 TSP 4. 
12 4 1985 9 TSP 4. 
12 4 1985 10 TSP 4. 
12 4 1985 17 TSP 4. 
12 4 1985 18 TSP 4. 
26 4 1985 1 TSP 4. 
26 4 1985 2 TSP 4. 
26 4 1985 3 TSP 4. 
26 4 1985 4 TSP 4. 
26 4 1985 5 TSP 4. 
26 4 1985 6 TSP 4. 
26 4 1985 7 TSP 4. 
26 4 1985 8 TSP 4. 
26 4 1985 9 TSP 4. 
26 4 1985 0 TSP 4. 
26 4 1985 17 TSP 4. 
26 4 1985 18 TSP 4. 
10 5 1985 1 TSP 4. 
10 5 1985 2 TSP 4. 
10 5 1985 3 TSP 4. 
10 5 1985 4 TSP 4. 
10 5 1985 5 TSP 4. 
10 5 1985 6 TSP 4. 
10 5 1985 7 TSP 4. 
10 
10 
10 
10 
10 

5 1985 
5 1985 
5 1985 
5 1985 
5 1985 

8 
9 

10 
17 
18 

TSP 
TSP 
TSP 
TSP 
TSP 

4. 
4. 
4. 
4. 
4. 
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Table 10. Nutrient and Lime Inputs. Gualaca, Panama, Cycle I,Wet Season 

DAY NRNTh YEAR PONDI 
FEED 
TYPE 

FEED 
QUNTITY 

MM 
TYPE 

MM 
QtNTITY 

INOR 
TYPE 

. INORsMN. 
QUANTITY 

LINE 
TYPE 

LINE 
QUANTITY 

------- --- ----------- -------- -------- -------- -------- -------- -------
23 6 1985 1 cac 16, 
23 
23 
23 

6 1985 
6 1985 
6 1985 

2 
3 
4 

cac 
cac 
cac 

1667. 
1673. 

23 6 1985 5 cac 
23 6 1985 6 cac 
23 
23 

6 1985 
6 1985 

7 
8 

cac 
cac 

23 
23 
23 
23 
9 
9 

6 1985 
6 1985 
6 1985 
6 1985 
7 1985 
7 1985 

9 
10 
17 
18 
1 
2 

TSP 
TSP 

4. 
4. 

cac 
cac 
cac 
cac 

542. 
2709. 

9 
9 
9 
9 
9 

7 
7 
7 
7 
7 

1985 
1985 
1985 
1985 
1985 

3 
4 
5 
6 
7 

TV 
TSP 
TSP 
TSP 
TSP 

4. 
4. 
4. 
4. 
4. 

9 
9 
9 

7 
7 
7 

1985 
1985 
1985 

8 
9 

10 

TSP 
TSP 
TSP 

4. 
4. 
4. 

9 
9 

23 

7 
7 
7 

1985 
1985 
1985 

17 
18 
1 

TSP 
TS 
TSP 

4. 
4. 
4. 

23 
23 

7 1985 
7 1985 

2 
3 

TSP 
TSP 

4. 
4. 

23 7 1985 4 TSP 4. 
23 7 1985 5 TSP 4. 
23 7 1985 6 TSP 4. 
23 7 1985 7 TP 4. 
23 7 1985 8 TV 4. 
23 7 1985 9 TSP 4. 
23 7 1985 10 TSP 4. 
23 7 1985 17 TSP 4. 
23 7 1985 18 TSP 4. 
6 8 1985 1 TSP 4. 
6 .8 1985 2 TSP 4. 
6 8 1985 3 TSP 4. 
6 8 1985 4 TSP 4. 
6 8 1985 5 TSP 4. 
6 8 1985 6 TSP 4. 
6 8 1985 7 TSP 4. 
6 8 1985 8 TSP 4. 
6 8 1985 9 TSP 4. 
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Table 10. Nutrient and Lime Inputs. Gualaca, Panama, Cycle I,Wet Season 

FEED FEED MNUE MA INO . INORGN. 
DAY MONTH YEAR POND TYPE QUTITY TYPE QtANTITY TYPE QUaTITY 
-- -- --------- ------------ -------- -------- -------

6 8 1985 10 TSP 4. 
6 8 19 5 17 TSP 4. 
6 8 1985 18 TSP 4. 

20 8 1910 1 TSP 4. 
20 8 1985 2 TSP 4. 
20 8 1985 3 TSP 4. 
20 8 1985 4 TSP 4. 
20 8 1985 5 TSP 4. 
20 8 1985 6 TSP 4. 
20 8 1985 7 TSP 4. 
20 8 1985 8 TSP 4. 
20 8 1985 9 TSP 4. 
20 8 1985 10 TSP 4. 
20 8 1985 17 TSP 4. 
20 8 1985 18 TSP 4. 
3 9 1985 1 TSP 4. 
3 9 1985 2 TSP 4. 
3 9 1985 3 TSP 4. 
3 9 1985 4 TSP 4. 
3 9 1985 5 TSP 4. 
3 9 1985 6 TSP 4. 
3 9 1985 7 TP 4. 
3 9 1985 8 TSP 4. 
3 9 195 9 TSP 4. 
3 9 1985 10 TSP 4. 
3 9 1985 17 TSP 4. 
3 9 1985 18 TSP 4. 

17 9 1985 1 TSP 4. 
17 9 1985 2 TSP 4. 
17 9 1985 3 TSP 4. 
17 9 1985 4 TSP 4. 
17 9 1985 5 TSP 4. 
17 9 1985 6 TSP 4. 
17 9 1985 7 TSP 4.' 
17 9 1985 8 TSP 4. 
17 9 1985 9 TSP 4. 
17 9 1985 10 TSP 4. 
17 9 1985 17 TSP 4. 
17 .9 1985 18 TSP 4. 
1 10 1985 1 TSP 4. 
1 10 1985 2 TSP 4. 
1 
1 

10 
10 

1985 
1985 

3 
4 

TSP 
TSP 

4. 
4. 

1 10 1985 5 TSP 4. 
1 10 1985 6 TSP 4. 
1 10 1985 7 TSP 4. 
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Table 10. Nutrient and Lime Inputs. Gualaca, Panama, Cydle I, Wet Season 

DAY MONTH YEAR PONWS 
FEED 
TYPE 

FEED 
QUANTITY 

MANURE 
TYPE 

' E 
QWTITY 

INOR6. 
TYPE 

INORaN. 
QUANTITY 

S-- -------- --------------------
1 10 1985 8 TV 4. 
1 10 1985 9 TSP 4. 
1 10 1985 10 TSP 4. 
1 10 1985 17 TSP 4. 
1 10 1985 18 TSP 4. 

15 10 1985 1 TSP 4. 
15 10 1985 2 TSP 4. 
15 10 1985 3 TSP 4. 
15 10 1985 4 TSP 4. 
15 10 1985 5 TSP 4. 
15 10 1985 6 TV 4. 
15 10 1985 7 TSP 4. 
15 10 1985 8 TSP 4. 
15 10 1985 9 TSP 4. 
15 10 1985 10 TSP 4. 
15 10 1985 17 TSP 4. 
15 10 1985 18 TSP 4. 
29 101985 1 TSP 4. 
29 10 1985 2 TSP 4. 
29 10 1985 3 TSP 4. 
29 10 1985 4 TSP 4. 
29 10 1985 5 TSP 4. 
29 10 1985 6 TSP 4. 
29 10 1985 7 TS 4. 
29 10 1985 8 TSP 4. 
29 10 1985 9 TSP 4. 
29 10 1985 10 TSP 4. 
29 10 1985 17 TSP 4. 
29 10 1985 18 TSP 4. 
12 11 1985 1 TSP 4. 
12 11 1985 2 TSP 4. 
12 11 1985 3 TSP 4. 
12 11 1985 4 TSP 4. 
12 11 1985 5 TV 4. 
12 11 1985 6 TV 4. 
12 11 1985 7 TSP 4. 
12 11 1985 8 TSP 4. 
12 11 1985 9 TSP 4. 
12 It 1985 10 TSP 4. 
12 11 1985 17 TSP 4. 
12 It 1985 18 TSP 4. 
26 11 1985 1 TSP 4. 
26 11 1985 2 TSP 4. 
26 11 1985 3 TSP 4. 
26 11 1985 4 TSP 4. 
26 11 1985 5 TSP 4. 
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Table 10. Nutrient and Lime Inputs. Gualaca, Panama, Cycle I, Wet Season 

FEED FEED Mw mom IwN . INRN. 
DAY MONTH YE0.1 PONDI TYPE QUNITY TYPE MWUNTITY TYPE QUANTITY 
-- -- --------- ------------ -------- -------- -------
26 11 1985 6 TSP 4. 
26 11 1985 7 TSP 4. 
26 11 1985 8 TSP 4. 
26 11 1985 9 TSP 4. 
26 11 1985 10 TSP 4. 
26 11 1985 17 TSP 4. 
26 11 1985 18 TSP 4. 
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