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ABSTRACT
Some chemical, physical, and plankton characteristics of the

surface waters at Naples, Florida, have been investigated. Concen-
trations of inorganic phosphate, total phosphate, nitrate-nitrite

nitrogen, carbohydrate, and protein were determined over a period
of 17 months. Water temperatures, salinities, occurrence, and com-
position of phytoplankton and zooplankton were also recorded.

INTRODUCTION

This study adds to the hydro-
graphic and biological data available
for the Florida red tide area. It is the
fifth report by the U. S. Bureau of

Commercial Fisheries on field studies
of the Florida red tide. The first four
reports were by Grahann, Amison, and
Marvin (1954), Marvin (1955a),
Finucane and Dragovich (1959), and
Dragovich, Finucane, and May (1961).

Other studies on planktonic forms of

the Florida west coast have been made
by King (1950), Davis (1948 and 1950),

Davis and Williams (1950), and Gunter
et al. (1948).

Knowledge of the species com-
position and relative abundance of

planktonic forms, together with as-

sociated physical and chemical param-
eters, is important in characterizing
a marine environment (Cleve, 1900,
and Russell, 1939). Previous plankton
analyses for the Florida red tide area
provide comparatively little informa-

tion regarding coincident aquatic condi-

tions. In this report values for salinity,

temperature, inorganic phosphorus,
total phosphorus, nitrate-nitrite nitro-

gen, carbohydrate, and protein are
given with abundance estimates of 48

taxa of phytoplankton and 13 zooplank-
ton taxa. These data cover the coastal
waters off Naples, Florida, for the

period March 1956 to August 1957.

MATERIALS AND METHODS

Surface samples of water were col-

lected from Naples Pier at Naples,
Florida (lat. 26O07.9'N., long. 81048.5'

W. Fig. 1). The mean low water depth

at the pier was 5 feet with a mean
tidal range of 2.1 feet. Three or four
times a month water samples were
taken with 2-liter Erlenmeyer flasks

for chemical analysis. Imnnediately
after collection the samples were
transferred to 200 mm. pyrex culture

vials, capped with solid polyethylene
screw caps, and sealed with plastic

electrician's tape. They were tested



26'09'

Figure l.--Map of Naples area indicating station location. (The area included in this map is indicated as a black

rectangle on the inset.)

for total and inorganic phosphorus,
nitrate -nitrite nitrogen, carbohydrate,
and protein.

Temperature, salinity, and plank-
ton determinations were usually made
5 times a week. The particular col-

lection method employed was chosen
to pernriit detection of delicate or

nninute organisms which would have
been fragmented or destroyed if col-

lected with a plankton net. Water sam-
ples to be analyzed for plankton were
collected like the chemical samples, in



2-liter Erlenmeyer flasks previously
rinsed with a portion of sample water,
and examined within 24 hours after
collection.

The counting technique for

Gymnodiniiim breve and preparation of
the samples for the estimation of rela-
tive abundance of other organisms
were those described by Finucane and
Dragovich (1959). Abundance estimates
of microorganisms other than G. breve
were made as follows: three 1 -ml. por-
tions of the sample were pipetted from
just beneath the surface of the water
and placed on a 3 -depression slide.

After microscopic examination of the
three aliquots, the abundance of phyto-
plankton forms was recorded in terms
of three categories: + = 1-24 cells per
ml.; ++ = 25-99 cells per ml.; and
+++ = 100 or more cells per ml. The
same procedure was ennployed for

zooplankton estimates, using these cat-

egories: x= 1-9 organisms per ml.;
XX = 10-49 organisms per ml.; and
XXX = 50-100 organisms per ml.

The following physical and chemi-
cal methods were employed:

Water temperature: determined
with mercury thermometer calibrated
to the nearest 10th of a degree centi-
grade.

Salinity: determined by Mohr-
Knudsen nnethod (Knudsen, 1901).

Nitrate-nitrite nitrogen : deter-
mined by the method of Zwicker and
Robinson (1944) as modified by Marvin
(1955b).

Inorganic phosphorus : determined
according to the Robinson and Thonnp-
son (1948) method.

Total phosphorus : determined by
the method of Harvey (1948).

Carbohydrates : determined by the

method of Erdman and Little (1950)
as modified by Zein-Eldin and May
(1958).

Protein : determined by the method
of Wangersky (Collier, 1958) as modi-
fied by Marvin et al., I960.
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APPENDIX TABLES

EXPLANATION OF COLUMN HEADINGS AND SYMBOLS

Symbols for phytoplankton abundance :

+ 1-24 cells per ml.
+ + 25-99 cells per ml.

+++ 100 or more cells per ml.

Symbols for zooplankton abundance :

X 1-9 organisms per ml.
XX 10-49 organisn-is per ml.

XXX 50-100 organisms per ml.

Time
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