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A. General Descriptive

The two lakes that I will cover in this report are Roach
Lake and Mullahy Lake on the UNDERC-Notre Dame Properties
in Michigan and Wisconsin.

Roach Lake is an oligotrophic lake that is over 25 feet
deep in spots. It has no obvious inputs of water other than
land runoff and is probably spring fed. There is no apparent
drainage such as channels or rivers and probably has seepage
as its source of output. The water is very clear as is in-
dicated by a Secchi disc reading of 4.2 meters on a windy
day. The bottom sediments where visible congist of medium
to small sized rocks and sand. There was very little sedi-
ment on the bottom or much around the shorelines (except
around the dock), however there was a large amount of soft
sediments found in a Kemmerer sample taken from the bottom
at 7 meters. The surrounding land was gently rolling and
had rather sparse undergrowth. The trees around the lake
were dense and went right up to the waters. These forests
consist of white birch, aspen and pines, some of which were
relatively large. The aguatic macrophytes which were clus-
tered largely in coves were the Fragrant Waterlily (Nymphaea
oderata) and floating mats of an nidentified macrophyte.
The macroinvertebrate population was rather sparse proba-
bly due to lack of cover and easy predation by the large
fish population (largemouth bass, perch and pumpkinseed),
in this very clear water. The total surface area is 38.4

hectares.
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Mullahy Lake provided a stark contrast to Roach Lake.
The most obvious being in size as Mullahy Lake is only 0.5
hectares. Its' water too was relatively clear, however since
it was less than 2 meters deep, obvious seasonal variations
would occur. Thig lake appears to receive input from run-
off and possidly from Reddington Lake which is northwest
of it. Mullahy empties via a narrow, weed~choked channel
into Ward Iake. he bottom sediments were very soft and the
secchi disc sank almost a full meter into the muck. The
surrounding landscape was rather f1lat and the lake was
surrounded by either low dense shrubs or elsea mat consist -
ing of sedges and other low dense plants but not a typical
bog mat. The aguatic macrophytes were mainly the Sedge

(Carex sp.) and the Fragrant Waterlily (Nymphaea odorata)

which was all over this very shallow lake. The macroin-
vertebrate population living on the 1ily pads was quite
large, probably due %o good, plentiful cover and a small

fish population of sunfishes and tadpoles.
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B, Water Chemistry

Roach Lake (refer to following pages)

This lake possesses some unique characteristiecs which
are immediately obvious upon consulting the tables for Roach
Lake, First of all, the pH is slightly acidic at 5.8, when
one views acidity and alkalinity, he sees the phenolpthalein
acidity is high at 60-70 mg/l , while the alkalinity is O
mg/1. Because the bicarbonate and normal carbonate that are
bound in this lake are very low, the free C02 content must
be very high to support the vast amount life present in
Roach Lake. Due to the aforementioned characteristics, we
could term this a soft- water lake. As mentioned before the
lake was very clear and this can.be seen in the apparent
color and Secchi disc readings. The specific conductance
was low which means that there were few electrolytes in
solution. The hydrogen sulfide values were O mg/l at 5 meters
put some was found at greater depth. 'he phosphate values
were fairly low:compared to most of the other lakes studied
by our class as were the amounts of nitrate found. This in-
dicates that Roach Lake is not overnutrified, or becoming
euntrophic, ''he amounts found for hardness were different
in that the total hardness was very low- 10 mg/l but Mg#
was equivalent to Ca# and this is unusual in that calcium
nardness is usually much greater. The dissolved oxygen
curve reveals the expected decrease with depth of Cg until

4 meters, the jump after here reveals eitner the presence
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of hydrogen sulfide or a deep water algae bloom which is
possible due to the clearness of the water. The temper-
ature profile reveals a lake that has completed turnover
and is starting to stratify with the thermocline starting

at about 2 meters.
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B. Water Chemistry (continued)

Mullahy Lake (refer to following pages)

The pH for Mullahy Lake was almost neutral at 7.1 and
the phenolpthalein acidity and the alkalinity were very
close at 50 and 53 mg/l respectively. Like Roach lake,
the water was gquite clear as can be seen by the apparent
color value and the Secchi disc visibility to the bottom.
care had to be taken not to disturb the bottom gsediments
as they clouded the water easily. Specific conductance
was high which meant a lot of electrolytes were in solu-
tion. The hydrogen sulfide was found %o be 0 mg/l even
in the easily obtainable bottom sediments. This meant
that the entire water column was well oxygenated., The
phosphate and nitrate values were relatively high com-
pared to other lakes studied and this showed available
nutrients for greater productivety which was possible as
this lake appeared to be filling in quickly. The total hard-
ness was about average for the studied lakes with the Ca#
greatly exceeding the Mg# as is expected. The dissolved
oXygen curve reveals a well oxygenated lake from top to
bottom. Likewise, the temperature profile shows a very
aniform lake with no stratification (or therefore thermo-
cline). Both of these plots would be expected for a lake

that is this shallow.
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C. Plankton

¥or both of these lakes, I am not going to talk about
the sampling procedure or possible sources of error, because
there is no foolproof way to sample plankton. A1l T will

discuss is the contents of the obtained samples.

Roach Lake (refer to following pages)

The AM sample contained 8 genera of phytoplankton, with
the majority of them being blue-green algae (52%), similarly
the PM sample contained 7 genera of phytoplankton of which
95% were blue-green algae. The difference between the two

samples is due to a vast increase in Chroococcus in the PM

sample which could be a bloom or the migration to the sur-
face of this algae {(which is possible because blue-greens
stay deep in the water during the day-sunlight). The over-
lap between AM and PM is 5 genera and no conclusions can
be drawn by me as to the exceptions, except maybe sampling
method. The PM to AM phytoplankton ratio of 2.8 to 1 is

explained by the large numbers of Chroococcus.

The AM sample contained 7 genera of zooplankton as
did the PM sample. Cut of the 7 genera, 6 were found in
both samples and the AM to PN zooplankton ratio was 1 to 1.
No great discrepancies were found in the zooplankton that
couldn't possibly be due to sampling methods.

The AN phytoplankton to zooplankton ratio was 9.5 to
1 and the PM samples' ratio was 25 to 1, again the dis-

parity being due to the large numbers of Chroococcus that

were in,the PM sample.
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C. Plankton (continued)

Mullahy Lake (refer to following pages)

The PM sample contained 6 genera of phytoplankton with

the blue-green algae @hroococcus representing 91% of the

sample, Likewise in the AM test this algae was again dom-—
inant showing up as 70% of the sample. When adding on Poly-
cystis (which was absent in the evening), the blue-greens
represented 95% of the sample. The reason for the disappear-

ance of Polycystis at evening is unclear to me because I

don't have‘any knowledge of any factor in its biology which
could account for this change from day to night. Perhaps we
encountered a bloom or a localized population during the day
that was missed in the PM collection. The AM sample also
contained & genera of which 4 were overlaps from the P

sample, the exceptions excluding Polycystis (AM* Staurastrum 2

and PM- Netrium 1, Tabellaria 5) were not domirnant phyto-

plankton and were probably just absent from the samples or
counting area. The AM to PM phytoplankton ratio of 1.3 to
1 is very similar, the difference being attributable to

Polyeystis.

The AM sample contained 6 genera of zooplankton as did
the PM sample, with 4 of the 6 genera of each sample being
the same. In the AM sample, Diaptomus represented 35%,
while in the PM it showed as 32% and in both samples it
wag the major zooplanktor. The drop from AM to PM of Kere-

tella cochlearis (28.5% of total to 6.5%) should be noted,
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put the reason, I can't even hazard to guess. The AM to
Pl zooplankton ratio was 1 to 1.3, the increase due to more
nauplius larvae in the PM count; their appearance here could
be due to attempt to escape predation from fellow zooplank-
tors by night feeding.

The AM phytoplankton to zooplankton ratio was 14.5 to
1 and this larger value (than Roach Lake) could be expected
because the phytoplanktors have difficulty hidding in a 1.5
to 2 meter lake. The PM samples' ratio was 8.8 to ! which
could show the zooplanktor coming up to feed at night when

they are safer from predators.
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D. Discussion/Analysis

Roach Lake is a very clear oligotrophic lake that has
an excellent fish population. It possesses some sirange chem-
istry characteristics which were discussed in the water
chemistry section. Its' plankton population appears to stay
consistent from day to night, however, large blooms do oc-
cur in the lake as we witnessed two of them while at UNDERC.

Mullahy Lake is a very small, eutrophic lake with high
productivity and seems to be filling in quickly. Its' water
chemistry and planktors have already been discussed.

I know that we could not have done more sampling on °
these lakes with the time that was available. Likewise, I
have to withold conclusions or value judgements on these
lakes since we sampled them 1 out of %65 days of the year
and all studies that I have seen on lakes were done more
than once and over long periods of time. If we tried %o
generalize from our one sampling day, we would be opening
ourselves to all sorts of known biases. I think I have
said what I could about Roach Lake on 5/30/78 and Mul-

lahy lLake on 5/31/78.

PS It was a great learning experience, thanks !
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