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Fic. 2. Gleotrichia echinulata growth curve for
1966 in Green Lake. Colony counts were made
on single 200-ml samples from depths of 0, 3, 4,
and 7.5 m.

lated ~sindividual akinetes. In March 1968,
developing colonies were found on the lake
bottom;: they had a stubbed appcarance
and were yellow-brown to pale green. The
filaments were short, being composed of
from 4 to 6 cells. Similar deve]oping colo-
nies were found on the bottom in January
1967.

It*thus appears that the colonies at the
end of one season’s bloofn deposit spores
which then develop on the bottom over
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winter and that the new colonies enter the

©plnkton when they beconwe sulliciently

buoyant. A vertical series of water samples
taken on 23 June 1967 contained no Gleo-
trichia. By 3 July, colonics were cutering
the plaukton (Vig. 3). The atypical verti-
cal distribution on this date, with larger
numbers at greater depths and none at the
surface, may represent this process.
Akinctes in mature colonies have what
appear to be oil droplets inside the cells.
It scems probable that these represent a
food reserve that provides energy for rest-
ing metabolism of the spores. If, at the
onsel of summer, food reserves are insuffi-
cient to allow for new colony formation,
then the depth of spore deposition, water
transparency, and the amount of solar radi-
ation available for photosynthesis may be
critical. Circumstantial evidence support-
ing this is the rarity of G. echinulata in
Lake Washington as compared with Green
Lake; although the waters are chemically
similar, Lake \Washington has a steep-sided
basin with only about 17% of its area con-
sisting of waters 10 m or less in depth.
More direct evidence is provided by com-
parison of the chemical and physical condi-
tions in Green Lake during 1965-1967 for
the periods when Gleotrichia first made its
appearance in the plankton. All the param-
eters listed in Table 2 represent averages,
and no marked increases or decreases oc-

TasLE 1. Some physical and chemical characteristics of Green Lake, Seattle, May-September 1966
No. of Range of
Measurement observations Avg value values
Temp (°C) ‘ 25 vertical —_ surface, 14.3-22.5
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F1c. 3. Number of Gleotrichia echinulata colonies per litzr versus depth in Green Lake, 1967. Sam-

pling dates are given at the top of each figure.

curred immediately before and during the
periods of interest. Nitrate-N, chlorophyll
g, transparency, and temperature all show
rather wide, and apparently uncorrelated,
variations between the 3 years. Phosphate-
P was present at the same concentration
each year at the time of Gleotrichia’s cmer-
gence into the plankton and also during
the entire early summer. Only solar radia-
tion scems to offer an obvious: corrda_hon
wnth the advent of Gléotrichia in the water _
N ISy “(Table 3). The values for 1-7 June
1965 and 1-7 May 1966 are much above
seasonal norms for the Seattle area and in
both cases, are considerably greater than
for the preceding weeks. On the other
hand, in 1967, when G. echinulata did not
appear in the plankton until early July,
weekly averages of solar radiation exhib-
ited a pattern of gradual increase up to
this time, with no proncunced bursts of
energy like those characterizing the peri-
ods when the alga became planktonic in
1965 and 1966.

. profiles 7.6 m, 12.2-19.5

Conductivity (zmhos/cm- at ﬁc) 86 86.9 59-116
Seccli disc transparency (m) 24 3.0 1143
Turhidity (ing/liter Si0y) 91 4.4 0-44
Color (color units) 86 17.5 5-70
nll 103 7.7 6.6-9.0
Dissolved oxygen (mg/liter) 106 8.6 0.75-11.0
Dissolved oxygen (% saturation) 99 89.5 8-122
Total alkalinity (mg/liter as CaCOs) 100 32.6 20-50
Nitrate-N (ng/liter) 89 23.0 0-91
Orthophosphate-P (ug/liter) 85 8.6 0-34.3
Total-P (ug/liter) 74 30.7 3.3-75.0
Chlorophyll a (ug/liter) 75 3.59 0.55-23.21
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COLONY DEPTH DISTRIBUTION AND
LIGHT PENETRATION

Wind mixing of Green Lake is important
in keeping the colonies distributed through-
out the water column. They float at the
surface following periods of little or no
wind. They also collect at the surface of
a water sample shortly after it is taken.
This probably is not due to a change in
colony density or to temperature differ-

TaBLE 2. Approximate values of chemical and

physical parameters at the times when Gleotrichia

echinulata was first observed in the plankton dur-
ing 1965, 1966, and 1967

Early Jun Early M, Early Jul
1065 o0 V56t

NO«-N (png/liter) 30 - 40 10
POM-P (pg/liter) 10 10 10
Chlorophyll @ (ug/liter) 5 10 3
Secchi disc

transparency (m) 3.5 2 3.5
Temp (°C) 18 15 22
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