
TIP OF THE MITT WATERSHED COUNCIL'S

Volunteer Lake 
Monitoring Program
The Importance of 
Volunteer Lake Monitoring...

Northern Michigan is fortunate to 
have an abundance of clean and beautiful 
lakes. These valuable water resources 
provide habitat for fish and wildlife and 
afford all of us with recreational oppor
tunities such as boating, swimming, and 
fishing. Unfortunately, lakes are fragile 
and can easily be degraded by human 
activities.

All lakes undergo a natural “aging” 
process, called eutrophication. As a lake 
ages, nutrients (phosphorus and nitro
gen) build up in the lake water and bot
tom sediments. This results in increased 
weed and algae growth. In a natural 
setting, this process takes thousands of 
years. Human activities in a watershed 
often greatly accelerate this “aging” pro
cess by contributing additional nutrients.

Plant and animal life in surface 
waters requires nutrients to grow. How
ever, when lakes are supplied with addi
tional nutrients, aquatic plants, and algae 
respond with excessive growth and large 
blooms. The impact of this plant growth 
is often detrimental. Algae and plants die 
and decompose. Large amounts of de
composing plants deplete oxygen sup
plies, which in turn can stress fish and 
other aquatic organisms. Algae and plants 
also detract from the aesthetic qualities 
and natural beauty of surface water.

What Do Volunteer Lake 
Monitors Do?

In order to detect water quality 
trends and educate riparians about lake 
ecology, the Watershed Council spon
sors a Volunteer Lake Monitoring Pro
gram for the lakes in the watersheds of 
Antrim, Charlevoix, Cheboygan, and

Emmet Counties. Two parameters are 
measured for this program: 1) water 
clarity with the Secchi disc; and 2) algae 
abundance through chlorophyll-a analysis.

The Secchi disc is a weighted disc 
eight inches in diameter, painted black 
and white in alternating quarters to pro
vide high visual contrast (see figure be
low). Attached to the disc is a rope 
marked in one foot increments. The disc 
is lowered over the shaded side of a boat, 
and the depth at which it disappears from 
sight is recorded. The disc is then slowly 
raised until it again becomes visible, and 
that depth is also noted. The average 
between those two depths is recorded as 
the Secchi disc depth. The deeper the 
Secchi disc depth, the clearer the water, 
and generally the better the water quality.

Chlorophyll-a is a pigment found 
in all green plants, including algae. Mea
suring the amount of chlorophyll-a in a 
water sample provides a measure of the 
amount of algae in the water. The algae 
is extracted from the water with a filter 
device. The filters are then stored for 
later analysis. A low level of chloro- 
phyll-a indicates relatively small amounts 
of algae growth and excellent to good 
water quality. A high level of chloro
phyll-a indicates dense algae growth and 
generally poor water quality.

Results...

The information gathered by vol
unteer lake monitors is used to catego
rize the lake’s nutrient content (also 
called “trophic status”). Carlson’s Tro
phic State Index (TSI) is used to deter
mine whether a lake is oligotrophic- 
excellent water quality, mesotrophic- 
good water quality, or eutrophic-poor 
water quality. The TSI scale ranges 
from 0-100, with the best water quality 
occurring at the low end of the scale. An

oligotrophic lake has a TSI of 0-38, a 
mesotrophic lake has a TSI o f39-49, and 
an eutrophic lake has a TSI of 50 or 
greater. Secchi disc depth, chlorophyll- 
a concentration, and total phosphorus 
concentration can be used individually or 
together to calculate TSI values. The 
most accurate TSI determination is based 
on all these parameters. However, since 
analysis of total phosphorus is quite ex
pensive, it is not sampled in this program.

Algae (magnified) found in northern Michigan lakes.

Since the Watershed Council be
gan its Volunteer Lake Monitoring Pro
gram in 1984, both chlorophyll-a and 
Secchi disc depth have been recorded. 
Historical data prior to 1984 is available 
from the Michigan Department of Natu
ral Resources (MDNR) and is based ei
ther on Secchi disc alone or, when pos
sible, both Secchi disc and chlorophyll-a 
concentrations. Data collected in the 
Volunteer Lake Monitoring program is 
shared with the MDNR and Michigan 
Lake and Stream Associations.

The Volunteer Lake Monitoring 
Program helps us to determine if lake 
water quality is improving, declining, or 
remaining constant in response to nutri
ent loading. It is important to note that 
yearly Trophic State Index values will 
fluctuate somewhat in response to envi
ronmental factors, such as high or low 
levels of precipitation. Therefore, multi
year trends are more accurate measures 
than a single year’s data.



Bellaire, Clam, and Torch Lakes
Physical Characteristics

Bellaire Clam Torch
Surface Area 1,793 acres 439 acres 18,473 acres
Shoreline Length 12 miles 10 miles 41 miles
Maximum Depth 95 feet 27 feet 330 feet
Average Depth 42 feet 13 feet 140 feet
1994 Average
Secchi Disc 13 feet 10 feet 25 feet

Volunteer Lake 
Monitoring Results...

The average summer Secchi disc 
measurement for Lake Bellaire in 1994 
was 13 feet. This data gives an average 
summer TSI value of 40, which classifies 
the lake as mesotrophic, which is 
considered to be good water quality. This 
value indicates a slight decrease in water 
quality from 1993, but is about average 
when compared to previous data.

The average summer Secchi disc 
measurement for Clam Lake was 10 feet 
and the average chlorophyll-a concentra
tion was 1.2 micrograms per liter. These 
data give a summer average TSI value of 
38, which classifies the lake as oligo- 
mesotrophic, considered to be excellent 
to good water quality. The 1994TSI value 
was unchanged from 1993.

The average summer Secchi disc 
measurement for Torch Lake was 25 feet 
and the average chlorophyll-a concentra
tion was 0.2 micrograms per liter. These 
data calculate an average summer TSI 
value of 23, which classifies the lake as 
oligotrophic, the highest water quality cat
egory.

Many thanks to the following vol
unteers who collected weekly Secchi disc 
readings and biweekly water samples for 
chlorophyll-a analysis:

Ken Knox-Clam Lake 
Rita McNeil-Lake Bellaire 
Bill Eberhardt-Torch Lake 
George Westerman-Torch Lake 
Bill Weiss-Clam, Bellaire, and 
Torch Lakes

1994 Volunteer Lake Monitoring 
Bellaire, Clam, and Torch Lakes
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0-38, excellent; 39-49, good; 50+, poor

For more information contact the Tip of the Mitt Watershed Council at (616)347-1181.


