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INTRODUCTION

Urococcus insignis was first described by Hassall
(1849) under the generic name Haematococcus. Since then,
the genus has had three different names, has appeared in
three separate algal divisions and has been classified in
five different families.

The only modern study of the genus has been by
Prof. R. H. Thompson, who first found the genus in Kansas
on the under surface of a dripping sandstone ledge near
Yates Center in March, 1949 (unpublished). He noted that
the alga fulfilled the description of the species as given
by Richter except that none of the juvenile cells were
green. Instead, all cells were deep brown and contained
one to several red or orange-red globules of oil. On
culturing the alga, Dr. Thompson found that a thecate
zoospore was formed. Following Thompson's suggestion,
Smith (1950) transferred Urococcus to the order Dino-
capsales in the family Gloeodiniaceae.

Since Smith's publication, authors have varied in
their treatment of Urococcus. The purpose of this thesis
is to clarify the standing of Urococcus insignis and to
prove that it is a rightful member of the Dinophyceae.

In order to do this, studies were made of the morphology,

cytology and the life history of the organism., Collections



were taken from Lake Pegan, near Yates Center; Kansas

and more frequently from an area, called Hole-in-the-Rock,
near Baldwin, Kansas. It is to be expected that any
suitably moist and shaded sandstone rock should support

colonies of Urococcus insignis.
MATERIALS AND METHODS

COLLECTIONS AND CULTURING: All collections were taken

as scrapings. The collections were then taken to the
laboratory, placed in petri dishes and flooded with
distilled water. Within one to three days, zoospores
were released. The zoospores were micropipetted to
various media.

Soil extrauct was used both as a liquid medium and
as a base for solid media. A mixture of 500 grams of
sandy soil and one liter of distilled water was autoclaved
and filtered. The solution was then diluted in the ratio
of one to four parts of distilled water. A commercial
nutrient preparation, Plant-tab, was added to each liter
of soil extract.

Of the solid media used, a 1.5% solution of Difco
Bacto-agar and the extract base proved to be the most
satisfactory. It was possible to obtain unialgal cultures
on this medium but the growth of the alga was too slow.

Mor some cultures, it was over two months before any



divisions were observed. ’In most of the cultures, contam-
inant growth was so rapid that further study of the material
was impossible. For this reason, zoospores were trans-
ferred directly to the soil extract medium.

Again, the soil extract was effective but growth of
the organism was slow. Better results were obtained by
leaving the material in the original petri dish and allowing
goospores to accumulate on the sides of the dish. The
zoospores gradually shed their thecas, developed layers
of gelatinous sheathing and matured into vegetative cells.
whenever zoospores were needed, the material was dried and
then reflooded. Cells in all stages of reproduction and

growth then became available.

FIXATION: Most of the cytological studies were based upon
living cells which were stained on the slide without previous
fixation. Fixation tended to harden the outer sheaths

but various fixation solutions were used successfully.

The three best solutions were Carnoy's 3:1 alcohol-acetic
acid fixative, Carnoy's 6:3:1 alcohol-chloroform-proprionic
acia fixative and a solution of ethunol-methanol-chloroform-
acetone and proprionic acid in the ratio 4:2:2:1:1. The
material wuas left in the fixative until almost colorless.

In some vials, a few drops of ferric-proprionate were

added as a mordant. If the chromosomes were still obscured



by the massed chromatophores, either acetone or 45% pro-
prionic acid was introduced under the coverslip. Zoospores
were killed by placing them over iodide crystals for two

to three minutes and then treating with a five percent

sodium hypochlorite solution to cause shedding of the theca.

STAINING PROCEDURES: Two stains were found to be the most
effective. Propriono-carmine was used for staining nucleoli,
heterochromatic areas and for determining the stage of the
chromosomes. After the carmine was introduced under the
coverslip, the slide was gently heated over an alcohol lamp
and then pressure was applied to the coverslip. This
process was repeated until the chromosomes were stained
and spread the desired amount. The only disadvantage with
carmine was that chromatids were poorly defined.

For more careful observations of chromatids, the Fuel-
&en technique was used. Both fixed and living material
was used, but the living material proved to be the better.
Cells were scraped from the side of the petri dish, placed
in a small beaker of 1.0 N. hydrochloric acid and hydrolized
at 60 degrees for seven minutes. The cells were allowed
to settle, the acid decanted and the cells washed with
distilled water or they were filtered and washed. The
material was then placed in a vial with Fuelgen stain and

put in a refrigerator for at least one hour. After decanting,



the cells were mounted in propriono-carmine, heated and
pressure was applied.

Orcein was also used as a stain but was later discarded
because protoplasmic staining was too heavy.

3lides were made permanent by heating until the
carmine steamed, then quickly lifting the coverslip and
placing a drop of venetian-turpentine dissolved in proprionic
acid on the slide before replacing thé coverslip. On some
slides, the venetian-turpentine solution was drawn under
the coverslip by using filter paper.

In order to demonstrate spindle fibers, cells were
placed in fixative to which mordant had been added and
kept refrigerated for one month. Cells were examined at
intervals during the month but fibers were not demonstrated.
Fumes of osmic acid were also used with no success.

Cells were subjected to prolonged drying, light and
dark conditions and refrigeration in order to discover the
tolerance of the genus. Constant light or dark produced
little change in the organism. After prolonged drying
for one or two months, the cells were still viable but a
longer time than this usually resulted either in death of
the cells or in a loss of ability to produce zoospores.

The ulga surviveda the refrigeration with no apparent effects.

Cells were also grown in weak giberrellin and sandy-

801l extract solutions. After a period of two months, the



cells appeared healthy but the chromosomes seemed to be

in a perpetual interphase.
REVIEW OF LITERATURE

Hassall (1845, fide 1849) described Urococcus insignis

as a species of Haematococcus, a genus erected by Agardh
(1828) to include cells with red coloring. Hassall divided
Haematococcus into three subgenera. He described the genus
as having variously sized spherical or oval cells, each
with one or more concentric vesicles, and as being capable
of multiplying either by division or by "granules" formed
within the parent cells. The subgenus Ouracoccus was
described as having cells terminally embedded in a mucous
prolongation or "stalk" which formed the mass of the plant.

In Haematococcus insignis (subgenus Qurococcus), the stalk

was transversely corrugated or ringed and contained at the
end one or two very large, blood-red, spherical granules
surrounded by one to many concentric envelopes. The genus
was placed in the family Protococceae of the Chlorophyta.
Kttzing (1849) erected the genus Urococcus to hold
four of the species previously described by Hassall in the

subgenus Quracoccus as Haematococcus allmanni, H. crypto-

phila, H. insignis and H. hookeriana. To the original
description, Ktitzing added that the stalk may be shortened

or obsolete. He did not mention a habitat for Urococcus

- insignis although he repeated Hassall in saying that the






