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INTRODUCTION

In order to assess the effects of increased nutrient loading in

surface waters delivered to Everglades National Park (EVER), an 18-month

experimental field program was conducted by the National Park Service in

the freshwater marsh of the Shark River Slough. Nitrate-nitrogen

(NO„-N)
,

phosphate-phosphorus (PO, -P) , and a combination of nitrate-

nitrogen and phosphate-phosphorus (NO -N plus PO,-P) were added continu-

ously to three flow-through experimental channels (5 m x 100 m) that

were monitored regularly for water quality and biological changes

downstream from the sources of nutrient addition.

Nutrient addition of N0--N plus P0,-P into experimental Channel B

commenced in April, 1983 and continued through September, 1984. Addi-

tions of P0,-P into experimental Channel A and NO^-N into experimental

Channel C were begun in October, 1983 and terminated at the end of

September, 1984. Results from these experiments are summarized in the

following technical reports:

Flora, M. D., D. R. Walker, D. J. Scheidt, R. G. Rice, and D. H.

Landers. (In preparation.) The response of experimental channels
in Everglades National Park to increased nitrogen and phosphorus
loading. Part I: Nutrient uptake and periphyton productivity.
South Florida Research Center Report, Everglades National Park,

Homestead, FL.

Walker, D. R. , M. D. Flora, R. G. Rice, and D. J. Scheidt. (In

preparation.) The response of experimental channels in Everglades
National Park to increased nitrogen and phosphorus loading. Part

II: Macrophyte community structure and chemical composition.

South Florida Research Center Report, Everglades National Park,

Homestead, FL.

Rice, R. G., M. D. Flora, D. R. Walker, and D. J. Scheidt. (In

preparation.) The response of experimental channels in Everglades

National Park to increased nitrogen and phosphorus loading. Part

III: Periphyton community dynamics. South Florida Research
Center, Everglades National Park, Homestead, FL.



The purpose of this report is to present data-processing procedures

utilized in the management of the data base established from this study

and to provide listings and descriptions of the different data files

used in the preparation of the above reports.

DATA PROCESSING METHODOLOGY

The data base created in this study was developed using the

Statistical Package for the Social Sciences (SPSS) on the CYBER computer

system at Colorado State University. This data base consists of nine

separate data files at three levels of refinement (Figure 1).

Initially, data were entered into four separate files, each

containing a particular section of results. These files became the

PRIMARY DATA SECONDARY DATA MASTER DATA
FILES FILES FILE

PDDAT 1

Doily Field

Porometers

SDDAT2

Computed Daily

Field Porometers

1

CHDAT 1

Monthly Woter
Ouolity

Porometers

CHDAT 2
Computed 6-week
Woter Quality

Porometers MASTR 6
Composite Doto File

with 43 Voriobles

on 6- week
Bose

PRODAT

1

6- week Primory

Productivity Doto
(with replicotes)

PRODAT

2

6-week Primory

Productivity Data
(overoged replicates)

ALGAE 1

6-week Algoe
Identificotion ond
Enumeration

ALGAE 2
6-week Algae with

Division Totols and
Percentages

Figure 1 Data management scheme for Everglades
nutrient addition study.



Table 1. Primary data files.

File Name Description

PDDAT1 Primary data file containing daily measurements of
physical field parameters

CHDAT1 Chemistry data file containing monthly USGS water quality
samples and additional NPS samples

PR0DAT1 Productivity data file composed of six-week primary
productivity determinations (carbon fixed, chlorophyll a,

phaeopigment and dry weight)

ALGAE1 Algae data file containing six-week identifications and
enumeration of algae present, by genera

primary data files after the raw data files were formatted and labeled

(Table 1). A secondary data base was then created in which the files

contain either summaries of data or new variables calculated from the

original data (Table 2). These conversions were made to aid in the

comparison of different data sets. Finally, elements of the primary and

secondary data files were merged into a master file (MASTR6) of 43

variables organized by date (every six weeks) and by site. Much of the

analysis presented in the technical reports is derived from the MASTR6

data file.

Table 2. Secondary data files.

File Name Description

SDDAT2

CHDAT2

PR0DAT2

ALGAE

2

Daily data file containing discharge and initial nutrient
concentrations calculated from primary data in PDDAT1

Contains computed six-week water chemistry parameters

Productivity file containing mean values calculated from

replicate values in PR0DAT1

Algae file containing data by division rather than genera
with calculated percentages for the 3 major divisions



This report describes and presents MASTR6 (Appendix A) , the master

data file generated from this study, and the most important primary and

secondary data files including PDDAT1 (Appendix B) , SDDAT2 (Appendix C),

CHDAT2 (Appendix D) , and PR0DAT1 (Appendix E).

The most difficult task in structuring the master file was

standardizing the time scale to six-week intervals. This was accom-

plished by computing six-week averages of the daily data (PDDAT1 and

SDDAT2) and computing six-week averages (CHDAT2) from the water chem-

istry parameters (CHDAT1). The productivity data (PR0DAT1) and the

algae data (ALGAE1) were already organized on a six-week basis and the

secondary files of these data were included in their entirety in the

MASTR6 data file. Table 3 presents the numeric codes for the beginning

dates of experiments, and site location codes for the data files are

found in Table 4. Following are brief descriptions of data files

contained in this report.

Table 3. Numeric codes for day and week of productivity experiments.

Date Day Number Week of

(Year, Julian Day) Experiment

15 May 83 83135 6

26 June 83 83177 12

7 August 83 83219 18

18 September 83 83261 24

30 October 83 83303 30

11 December 83 83345 36

22 January 84 84022 42

11 March 84 84071 49

22 April 84 84113 55
10 June 84 84162 62

22 July 84 84204 68

23 September 84 84267 77



Table 4. Site descriptions and codes used in data files

Site Number Site Description

01

02

03
04
05

06
07

08
09

10

11

12

13

14

15

16

17

10A
20A
35A
65A
95A

10B

20B
35B
65B
95B

10C

20C
35C
65C
95C

20R
65R

Channel A (P addition)
10 meters downstream
20 meters
35 meters
65 meters
95 meters

Channel B (P+N addition)
10 meters downstream
20 meters
35 meters
65 meters
95 meters

Channel C (N addition)
10 meters downstream
20 meters
35 meters
65 meters
95 meters

Control
20 meters downstream
65 meters

MASTR6

The MASTR6 data file contains an array of 43 variables merged into

one file based on six-week time intervals. Computations were done using

a binary version of the file. Table 5 presents and defines the MASTR6

data file. (In the MASTR6 and all other files, missing data are

represented by 999 and usually resulted from equipment failure or the

need for a dummy variable.)

PDDAT1

PDDAT1 includes 13 variables representing measures of the daily

physical parameters. Initially, water velocity was measured only in

Channel C. After the disappearance of the periphyton mat and increased



Table 5. Definition of variables for the master data file (MASTR6).

Variable
Name

Description of Variable Units

WEEK Week of experiment from time zero
(10 April 83)

DEPTH Mean daily water depth
HITEMP Daily maximum water temperature
LOTEMP Daily minimum water temperature

SPCOND Mean daily specific conductance

LANGLEYS Mean total radiation

DISA Discharge Channel A

DISB Discharge Channel B

DISC Discharge Channel C

CONCNB Mean initial concentration NO -N Channel B

CONCNC Mean initial concentration NO -N Channel C

CONCPA Mean initial concentration P0,-P Channel A
4

CONCPB Mean initial concentration P0, -P Channel B
4

N03-10 Dissolved NO.-N (at 10 cm depth)

NH4-10 Dissolved NH.-N (at 10 cm depth)

ORGN-10 Dissolved organic nitrogen (as N) (at 10 cm)

NTOT-10 Total nitrogen (at 10 cm depth)

P04-10 Dissolved orthophosphate (as P) (at 10 cm)

PTOT-10 Total phosphorus (at 10 cm depth)

TEMP Water temperature during productivity
incubation

LANGLEYS Solar radiation input during productivity
incubation

14CUP Mean carbon fixed during incubation
(corrected)

CHLA Mean chlorophyll a

PHAEO Mean phaeopigment

DRYWT Mean dry weight
CHLA/PHAE0 Mean ratio of CHLA to PHAEO
C14/DRYWT Mean carbon fixed per unit dry weight

CHLA/WK Mean chlorophyll a per week of growth

PHAEO/WK Mean phaeopigment per week of growth

DRYWT/WK Mean dry weight per week of growth

weeks

meters
Celsius

° Celsius

pmhos cm

Langleys day
-1

£ sec

£ sec

£ sec

-1

-1

-1

M8 «

M8 A"

M8 a'

M8
!>'

M8
*"

M8 A"

M8 *

M8 A"

M8 A"

M8 &

° Celsi us

Langleys hr

pg C cm hr

pg cm 6 wk
"2 c i," 1

|jg cm 6 wk
2, , -1

|jg cm 6 wk

M8 C M8~ _!
dry wt hr

-2 b "lpg cm wk
"2 fc-1

|jg cm wk
"2 ,-1

pg cm wk



Table 5. (continued)

Variable
Name

Description of Variable Units

1000 Cyanophyta (cells)

2000 Chlorophyta

3000 Euglenophyta

4000 Xanthophyta

5000 Chrysophyta

6000 Bacillariophyta

7000 Dinophyta

8000 Cryptophyta

TOTAL Total algal cell count

%BLGRN Percent Cyanophyta

%GREEN Percent Chlorophyta

%D IATOMS Percent Diatoms

%0THER Percent Other

cells cm

cells cm

cells cm

cells cm

cells cm

cells cm

cells cm

cells cm

cells cm

-2

-2

-2

% of total count

% of total count

% of total count

% of total count

macrophyte growth, water velocity measurements were also conducted in

the other two channels. Table 6 presents the variable descriptions for

PDDAT1

.

SDDAT2

SDDAT2 consists of variables calculated from data contained in

PDDAT1. Depth, channel width, water velocity and a conversion factor

are used to compute discharge measurements for each channel. Discharge

(£ sec ), nutrient amount dosed, and a conversion factor are then used

to calculate initial nutrient concentrations (assuming complete mixing)

at the points of nutrient addition. Table 7 contains the variable

descriptions for SDDAT2.



Table 6. Definition of variables for the daily primary data file (PDDAT1)

Variable
Name

Description of Variable Units

DATE

DEPTH

HITEMP

LOTEMP

SPCOND

LANGLEYS

VELA

VELB

VELC

NUTA

NUTB

NUTC

YYDDD

Daily mean water depth

Daily maximum water temperature

Daily minimum water temperature

Daily mean specific conductance

Daily solar radiation

Water velocity in Channel A

Water velocity in Channel B

Water velocity in Channel C

Daily nutrient addition of stock PO.-P
solution Channel A

Daily nutrient addition of stock NC> -N+PO,-P
solution Channel B

Daily nutrient addition of stock N0„ -N
solution Channel C

days (year,

Julian day)

meters

° Celsius

° Celsius

pmhos cm
1

-1
Langleys day

millimeters sec

millimeters sec

millimeters sec

liters day

liters day

liters day

-1

-1

-1

Table 7. Definition of variables for the converted daily primary data
file (SDDAT2).

Variable
Name

Description of Variable Units

DATE

DEPTH

DISA

DISB

DISC

CONCNB

CONCNC

CONCPA

CONCPB

YYDDD

Daily mean water depth

Daily discharge Channel A
(DEPTH x WIDTH x VEL x conversion factor)

Daily discharge Channel B

Daily discharge Channel C

Daily initial NC> -N concentration, Channel B

Daily initial NC" -N concentration, Channel C

Daily initial PO--P concentration, Channel A

Daily initial PO,-P concentration, Channel B

days (yr,

Julian day)

meters

liters sec

liters sec

liters sec

1

-1

-1

Mg *

Mg
£'

Mg l

Mg £

1

-1

-1

Channels A
in SDDAT2.

and C also have two dummy variables, CONCNA and CONCPC

,



CHDAT2

The chemistry data file, CHDAT2, contains the six-week weighted

averages of the nutrient parameters measured throughout the experimental

and control channels. Monthly water quality determinations were made by

the U.S. Geological Survey. These were supplemented by more frequent

phosphorus analyses conducted by the National Park Service. Both data

sets were used to compile CHDAT2, for which the variables are defined in

Table 8. The original USGS and NPS water chemistry data files contained

in CHDAT1 are available on computer tape at the South Florida Research

Center, Everglades National Park.

PR0DAT1

PR0DAT1 contains 12 variables associated with primary productivity

results from in situ experiments. Two or three light bottle replicates

and one dark bottle per site were incubated in the field and analyzed in

the laboratory. Replicates were averaged and data condensed in PR0DAT2

for inclusion in MASTR6. Table 9 describes the variables found in

PR0DAT1.

Table 8. Definition of variables for the chemistry data file (CHDAT2).

Variable Description of Variable Units
Name

WEEK Week of experiment from time zero (10 April 83) weeks

SITE Site location (see Table 4)

N03-10 Dissolved NCL -N concentration (10 cm depth)

NH4-10 Dissolved NH,-N concentration (10 cm depth)

ORGN-10 Dissolved organic nitrogen (10 cm depth)

NTOT-10 Total nitrogen as N (10 cm depth)

P04-10 Dissolved orthophosphate as P (10 cm depth)

PTOT-10 Total phosphorus as P (10 cm depth)

Mg £
_1

Mg Z~
l

Mg £
_1

Mg
£~ !

Mg l~
l

Mg
2,~ l



Table 9. Definition of variables for the six-week productivity file
(PR0DAT1).

10

Variable
Name

Description of Variable Units

WEEK

SITE

TEMP

LANGLEYS

14CUP

CHLA

PHAEO

DRYWT

CHLA/PHAEO

C14/DRYWT

CHLA/WK

PHAEO/WK

DRYWT/WK

Week after beginning of experiment weeks

Site location (see Table 4)

14
Water temperature during C incubation ° Celsius

14 -1
Solar radiation during C incubation Langleys hr

Carbon fixed during incubation
(corrected)

Chlorophyll a per unit area of slide

Phaeopigment of sample per unit area of

slide

Dry weight (105°C) per unit area of

slide

Ratio of CHLA to PHAEO

Carbon fixed per unit dry weight

Chlorophyll a

Phaeopigment

Dry weight

"2 u "I
pg cm hr

"2
, ,

-1
(jg cm 6 wk

pg cm 6 wk

"2
. ,

-1
pg cm 6 wk

pg C pg~ dry wt
-2 .-1

[}g cm wk
-2 .-1

pg cm wk
"2

,

-1
pg cm wk
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