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OBSERVATIONS ON THE STRUCTURE OF RED TIDES
IN NEW HAVEN HARBOR, CONNECTICUT!

By

SHIRLEY A. MacMILLAN CONOVER

Bingham Oceanographic Laboratory
Yale University

Abstract. Observations were made on noncatastrophic red tides in New Haven
Harbor, Connecticut, in the summers of 1952 and 1953. Hydrographic, chemical,
and biological factors were measured and weather conditions were taken into account.
Oxygen production-consumption experiments and nutrient enrichment experiments
were also carried out. High concentrations of red tide organisms, here two species
of Goniaulaz, were found to be associated with stable water masses of inner harbor
origin. The configuration of the harbor permits the development and retention of
water masses; this tendency is reinforced by large volumes of nutrient-rich fresh
water entering the inner harbor, by certain wind patterns, and by high radiation
values. Adequate time, illumination, nutrients, and favorable temperatures are
essential for red tide development. Stable, discrete, nutrient-rich water masses in
the sea adequately meet these conditions.

Introduction and Methods. In July 1952 and June and July 1953,
noncatastrophic red tide blooms of Goniaulaz spp. were observed in
New Haven Harbor, Connecticut. Similar blooms are known to have
occurred in other years. Cursory examinations were made through
most of the bloom periods and more detailed observations were ob-
tained on three occasions at stations shown in Fig. 1.

At a few stations serial observations were made, but at the rest only
surface samples were taken. Salinity, temperature, chlorophyll, cell
counts, dissolved oxygen, phosphate, and nitrate-nitrite were meas-
ured in some or all of the samples. Temperatures were taken with a
bucket thermometer; a bathythermograph was also used at some sta-
tions. Salinity titrations were made by means of the simplified silver
nitrate method suggested by Harvey (1928). Raw water samples
were filtered through Whatman No. 42 paper filters and were extracted
overnight in 909, acetone for chlorophyll measurements. The
amount of chlorophyll was determined by reading the sample in a
Klett-Summerson photoelectric colorimeter with a No. 66 filter and
comparing the result with a known chlorophyll standard. Raw water
samples were preserved with formalin to determine phytoplankton

1 Work carried out at the Bingham Oceanographif Laboratory under Project NR
163 118 with the Biology Branch, Office of Naval Research.
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Figure 1. Diagram of New Haven Harbor, showing station positions and other points of
reference. Scale: one inch = 1.4 miles.






























