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SCIENTISTS!' FINDINGS ON FLCRIDA RED TIDE REPORTED

A report on an emergency survey of the recent "red tide" invasion of the Gulf
Coast of Florida was submitted today to Albert M, Day, Director of the Fish and
Wildlife Service, by the Servicels chief shellfieh bjologist, Dr. Paul S. Galtsoff,
who directed the scientific survey.

In addition to recommending research to discover whether such marine nlagues
can ve predicted and controlled in the future, the report explained the 19h6-ly7
red tide as follows:

The Florida red tide was caused by the appearance in nearby coastal waters of
extraordinary numbers of a microscopic sea creature, known to scientists as
Gymnodinivm,

Although individually so small as to be invisible to the human eye, the cone
centration of billions of Gymnodinium cansed the sea water to takze on a reddi=zh or
amber color becanse of the pigment granules contained within each organism.

The mass destruction of fish and certain other aguatic animals which accom—
panied the red tide was caused by a deadly toxin, the chemical composition of .
which is still unknown, which Gymnodinium liberated into the water., XNormally,
Gymnodinium is not abundant enough for this poison to nroduce any harmful effects.

Poisons given off by the red tide organism were algo carried inland, causing
extreme discomfort among the human population of the area. The poisons were car-
ried in tiny droplets of wind-borne spray, liberated by wave action from red-water
areas. This "gas" ——- more correctly termed an aerosol —- is so irritating to
humzn mucous membranes that whole communities developed symptoms like those of a
severe ccld during the height of the red tide invasion,

The report submitted to Director Day summarizes investigations conducted by
the Service and several cooperating institutions in Florida during the past summer,
at the peak of the red tide outbreak. Scientists from the Woods Hole Oceanographic
Institution, the Scripps Institute of Cceanography, the United States Food and Drug
Administration, and the University of Miami, cooperated with the Service in study-
ing the red tide,

Chemical analysis of water samples from the red tide areas revealed a signifi~
cant fact -~ the total phosnhorus content was "five to ten times as high as ever



encomntered in uncontaminated ocean water." Gymnedinjum and related simple forms
of marine life are unable to survive, grow, and reproduce without certain chemicals,
sncluding phosphorus. Since nhcsphorus ordinarily is present in very limited
quantities in the ocean, it is believed that the unusually high phosphorus concer—
trations cccurring in the Gulf last year might have been resnonsible for the rapid

and uncontrolled multiplication of Gymnedinium.

Although more extensive studies are needed to determine the source of this
unusual cuality of phosphorus, Dr. Galtsoff made the following comment: "It mey
heve come from the greater depths of the Gulf of Mexico or had its origin in the
rich phogphate deposits which are extensively mined in Florida. If the latter is
the case, tre manner in which the phosphate salts reach the sea should be debermined
and if possible controlled."

The report emphatically discounts the theory widely held in Florida that the
red tide and its accompanying disturbances were caused by chemicals from munitions
allegedly dumped in coastal waters. One important objection to this theory accorde
ing to Dr. Galtsoff, is the fact that the minute, drifting marine 1life collectively
known as M"plenkton" —— the members of which are delicate and extremely susceptible
to chemicals — was normally abundant in the red tide areas. Had there been

lemical pollution, Dr. Galtsoff said, the waters would have been largely barren of

plankton.

Another argument against the munitions theory is the fact that last yearls red
tide was probably the ninth to occur in Florida, earlier plagues of dijeccolored water
and dead fish having occurred in 18LY4, 1854, 1878, 1820, 1geR, 1883, 1908, and -
1916. Published accounts of the 1916 occurrence are similer in practically all de-
tails to the red tide of 1947, even including the production of irritating gas.

Last year's occurrence was first noticed in November, 19u6, when fishermen
operating aleng the Gulf coast of southern Florida reported a large number of dead
and dying fish floating about 10 to 14 miles offshore, in patches of discolored
ocean vater. By late January, 1947, millions of fish had died all alcng the coas?
from Naples north to Sarasota, the mortality occurring always in areas where the
weter had turned red or brown.

After a brief respite during the snring months, the red tide resppeared in the
some gereral areas in July, this time extending beyond Clearvater and again causing
extensive destruction of merine life. By early September the shore communities
appealed in desperation for federal aid in cleaning up the accumulaticn of dead fich
on tie beaches. The mid-September hurricane, however, apparently scattered the
masses of red water so thoroughly that no traces of it have been seen since that
time.

Estimotes place the destruction of valusble food end geme fishes at several
hundred mjllion pounds. ttendant economic losses, including interruption of sport
and commercial fishing and damage done to resort centers reached a large, but un—
kaown Iigure.

Precticaelly all species of fish, including such largs forms as tarpon and Jjew-
fish, were included in the victims of the red water. Iost oysters in affected areas
died. EForseshoe crabs died by the thousand, while ths true crap apparently was un-
harmed. Sponges showed no i1l effects, although the nrincipal gpage beds were out—
side the red tide areas. Reports that gulls died from feeding on dead fish were not
confirmed by scientific observers..



Gymnodinium, the red tide organism that afflicted the Gulf coast of Florida
intermittently from November, 1946 to September, 1947, h=es a long history as a
marine trouble meker. This organism and a number of closely related forms have
been responsible for "red tides" in various parts of the world for many years.

Such phenomena, usually accompanied by widesnread destruction of fish, oysters, or
other aquatic animals, have occurred in Australia, Peru, Japan, India, Califomia,
Fhode Islend, Oregon, Washington and in Florida. Probably the first desecribed by ¢

ti1fic observer occurred off the coast of Chile in 1832, and was recorded by

scienviig
the paturalist Charles Darwin in his accoun® of the voyage of H. M. S. Beagle.

Certain permanently discolored bedies of water, like the Red Sea or the Lake of
Blocd in Sicily, owe their unusual hue to the presence of astronomical numbers of
minute nlant or animal life. Denending upon the species responsible, "red tide"
may or may not be accompanied by the production of toxins dangerous to aguatic life,
egpite the fact that red tides have been occurring in many parts of the world
ast for the past century, scientific studies of such marine phenomena have
argely descriptive. A comprehensive program of research which would attack
the basic nroblem of why red tides occur and whether man can predict and control
them should now be undertaken, Dr. Galtsoff recommended.
Such a survey should include a study of seasonal changes in the vhysical and
cnemicol conditions in the Gulf of Mexico, the path of water currents, the cycles
of vhosphates and other salts, and the nutritional reguirements of Gymnodinium and

related forms, according to Dr. Galteoff,
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