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Introduction

For the last eight years the Watershed Council has coordinated the Volunteer Lake 
Monitoring Program as a subset of the Michigan Department of Natural Resources 
(MDNR) Self-Help Program. Michigan Lakes and Streams Associations is currently 
coordinating the program for the MDNR. The Watershed Council is continuing to 
coordinate the program in our four county area and sharing the data with the MDNR 
and Michigan Lakes and Streams Association.

In the past, the DNR published a booklet of all the results from around the state. 
Michigan Lakes and Streams is publishing an atlas of lakes involved in the program 
(lakes involved with the Watershed Council need to contact Michigan Lake and 
Streams about being included in the atlas). The Watershed Counal has published 
results for individual lakes but many lake associations and members have requested 
seeing results from other lakes for comparison. This report is an effort to combine 
the results for the nineteen lakes participating in the Volunteer Lake Monitoring 
Program in 1992.

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 opportunities 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 nitrogen) build up in the lake water and bottom 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" process by contributing additional nutrients.

Plant and animal life in surface water requires nutrients to grow. However, when 
lakes are supplied with additional 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 decomposing 
plants deplete oxygen supplies, 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 sponsors a Volunteer Lake Monitoring Program 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.

Secchi Disc

The Secchi disc is one of the oldest water quality monitoring tests devised and the 
most widely used today. It was invented in the 1860's by an Italian Oceanographer 
named Secchi, who measured the transparency of the ocean by dropping a white disc
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into the water and measuring the depth where it disappeared from view. Throughout 
time the size and coloration of Secchi discs have changed. One limnologist even 
experimented with a Secchi disc that was 2 meters in diameter (6.6 feet). Currently, 
most limnologists use a disc that is 8 inches ( approximately 20 cm) in diameter for 
freshwater and 10 inches (approximately 25.5 cm) for oceans.

The Secchi disc used today is a weighted disc eight inches in diameter, painted black 
and white in alternating quarters to provide high visual contrast. Attached to the 
disc is a rope or chain marked in increments of one foot. 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

Chlorophyll-a is a pigment found in all green plants, including algae. Measuring 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 chlorophyll-a indicates 
relatively small amounts of algae growth and excellent to good water quality. A high 
level of chlorophyll-a indicates dense algae growth and generally poor water quality.

Results

The information gathered by volunteer lake monitors is used to categorize the lake's 
nutrient content (also called "trophic status"). Carlson's Trophic State Index (TSI) is 
used to determine 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 of 39-49, 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 expensive, it is not sampled in this 
program.

The results from the 1992 sampling season: Secchi disc average; chlorophyll-a average; 
and Trophic Status Index are listed in a table on the next page. A graph on page 4 
displays the 1992 TSI's for the twenty three lake basins monitored. Out of the twenty 
three basins (nineteen lakes) eleven classified as oligotrophic, eleven classified as 
mesotrophic, and only one classified as eutrophic. Past years TSI's can be found in 
the individual lake reports in the appendix of this document.

Conclusion

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

Volunteer Lake Monitoring Reports for Individual Lakes



Bass Lake
Volunteer Lake Monitoring Results...

The average summer Secchi disc reading for Bass Lake 
was 9.5 feet which results in a Trophic State Index value of 45, 
which classifies the lake as mesotrophic. A mesotrophic lake is 
considered to have good water quality. This is the first year the 
Bass Lake has participated in the program. The graph below 
shows the Secchi disc readings that were recorded throughout 
the summer.

Many thanks to John Parrott for collecting the data for 
the Volunteer Lake Monitoring Program.

Physical Characteristics of 
Eass Lake

Surface Area.............................. 147 acres
Shoreline Length.......................... 2.1 miles
Maximum Depth.............................. 23 feet
Average Depth.... ..............................6 feet
Watershed Area..................... 1.1 sq. miles

1992 Volunteer Lake Monitoring
Eass Lake-Secchi Disc Readings

Secchi Disc Depth (feet)



Beliaire, Clam, and Torch Lakes
Physical Characteristics-

Beilaire Clam Torch
Surface Area 1,793 acres 439 acres 18,473 acres
Shoreline Length 12 miies 10 miies 41 miles
Maximum Depth 95 feet 27 feet 330 feet
Average Depth 42 feet 13 feet 140 feet
1993 Average
Secchi Disc 14 feet 11 feet 26 feet

Volunteer Lake 
Monitoring Results...

The average summer Secchi disc 
measurement for Lake Beliaire in 1992 
was 14 feet and the average chlorophyll- 
a concentration was 0.8 micrograms per 
liter. These data give an average summer 
TSI value of 34, which classifies the lake 
as oligotrophic, the highest water quality 
category. This value indicates an im
provement in water quality from 1991.

The average summer Secchi disc 
measurement for Clam Lake was 11 feet 
and the average chlorophyll-a concentra
tion was 1.9 micrograms per liter. These 
data give a summer average TSI value of 
40. which classifies the lake as mesotro
phic, considered to be good water quality. 
The 1992 TSI value indicates a slight 
decrease in water quality from 1991.

The average summer Secchi disc 
measurement for Torch Lake was 26 feet 
and the average chlorophyll-a concentra
tion was 0.3 micrograms per liter. These 
data calculate an average summer TSI 
value of 24, which classifies the lake as 
oligotrophic, the highest water quality cat
egory. The 1992 TSI was unchanged 
from 1991.

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 
Arne Hetzel-Lake Beliaire 
Bill Eberhardt-Torch Lake 
Bill Weiss-Clam. Beliaire, and 
Torch Lakes



Elk and Skegemog Lakes
Volunteer Lake 
Monitoring Results...

Eik Lake

The average summer Secchi disc 
measurement and chlorophyll-a concen
tration for Elk Lake in 1992 was 20 feet 
and 0.7 micrograms per liter, respectively. 
These data give an average summer Tro
phic Status Index (TSI) of 31, which 
classifies the lake as oligotrophic, consid
ered to be excellent water quality. 1992’s 
TSI was the same as 1991’sTSI.

Physical Characteristics
Surface Area 8,088 acres
Shoreline Length 25.8 miies
Maximum Depth 192 feet
Averace Decth 37 feet

Skegemog Lake

The average summer Secchi disc 
measurement and chlorophyll-a concen
tration for Skegemog Lake in 1992 was 
9.5 feet and 2.0 micrograms per liter, 
respectively. These data give an average 
summer TSI of 41, which classifies the 
lake as mesotrophic, considered to be 
good water quality. As with Elk Lake 
the i992 TSI was the same as 1991's TSI.

Physical Characteristics

Surface Area 
Shoreiine Length 
Maximum Depth 
Average Depth

2,755 acres 
15 miies 
29 feet 
11 feet

Many thanks to Bill Letsche and 
John Simms for collecting weekly Secchi 
disc data and Bill Weiss for collecting 
biweekly water samples.



Six Mile and Intermediate Lakes
Volunteer Lake 
Monitoring Results...

The 1992 summer average Secchi 
disc reading for Six Mile Lake was 9 feet. 
This gives a Trophic Status Index Value 
(TSI) of 45, which classifies the lake as 
mesotrophic. A mesotrophic lake is con
sidered to have good water quality. The 
1992 TSI was the same as 1991's TSI.

The Volunteer Lake Monitoring 
Program will expand :o Wilson. Hanley, 
and Intermediate Lakes in the 1993 sam
pling season.

Many thanks to Cherie Hogan for
collecting weekly Secchi disc readings.

Physical Characteristics

Surface Area 
Shoreline Length 
Maximum Depth 
Average Depth 
Watershed Area

Six Mile Lake
378 acres 

8.7 miies 
31 feet 
13 feet 

17 sq. miies

Intermediate Lake
1,520 • acres

65 feet 
28 feet

110 sq. miies



Lake Charlevoix
Volunteer Lake 
Monitoring Results...

Main Basin

The average summer Secchi disc 
measurement and chlorophyll-a concen
tration for the main basin of Lake 
Charlevoix were 9 feet and 1.0 micro.- 
grams per liter, respectively. These data 
give an average summer Trophic Status 
Index (TSI) number of 37 for the Main 
Basin, which classifies the lake as olig
otrophic. An oligotrophic lake is consid
ered to be excellent water quality. This 
indicates a slight decrease in water quality 
from the 1991 but is about average when 
compared to the data collected in recent 
years.

Physical Characteristics-Main Basin

Surface Area. 17,300 acres
Maximum Length 13 miies
Maximum Width 2.6 miies
Shoreline Length 60 miies
Maximum Depth 120 feet
Average Depth 52 feet

South Arm

The average summer Secchi disc 
measurement and chlorophyll-a concen
tration for the South Aim were 6.5 feet 
and 1.8 micrograms per liter, respectively. 
These data give a TSI value of 43 for the 
South Arm which classifies the lake as 
mesotrophic. A mesotrophic lake is con
sidered to have good water quality. This 
value indicates a slight decrease in water 
quality from 1991, but is about average 
when compared to the data collected in 
recent years.

Many thanks to John Danly, 
Maxine Hough. and Gordon Lockyearfor 
collecting weekly Secchi disc measure
ments and biweekly water samples for
chlorophvll-a analysis.



Huffman Lake
Lake Profile...

Huffman Lake has been involved in the Michigan De
partment of Natural Resources Seif-Help Program since 1980. In 
1991, Huffman Lake joined the efforts of the Volunteer Lake 
Monitoring Program sponsored by the Tip of the Mitt Watershed 
Council. We are pleased to include Huffman Lake in our program.

Volunteer Lake Monitoring Results...

The average summer secchi disc reading for Huffman 
Lake was 8 feet and average chlorophy 11-a concentration was 0.7 
micrograms per liter. These data calculate a Trophic S tate Index 
value of 37, which classifies the lake as oligotrophic. A 
oligotrophic lake is considered to have excellent water quality.

Many thanks to Gary and Mary Erberfor collecting the 
data for the Volunteer Lake Monitoring Program.



Lake Louise
Lake Profile...

Lake Louise has been involved in the Michigan Depart
ment of Natural Resources Self-Help Monitoring Program since 
1979. In 1990. Lake Louise joined the efforts of the Volunteer 
Lake Monitoring Program sponsored by the Tip of the Mitt 
Watershed Council. The program is virtually the same except 
the Volunteer Lake Monitoring Program samples for an addi
tional test parameter, chlorophyll-a. Monitoring chlorophyll-a 
provides a measure of the amount of algae in the lake.

Volunteer Lake Monitoring Results...

The average summer Secchi disc measurement for 
Lake Louise in 1992 was 21 feet and the average summer 
chlorophyll-a concentration was 0.9 micrograms per liter. 
These data together yield a Trophic State Index (TSI) number of 
31, which classifies the lake as oligotrophic, the highest water 
quality category. The TSI indicates a slight decrease from 1991, 
but it is about average when compared to past years data.

Many thanks to Robert Getts for collecting weekly 
Secchi disc measurements and biweekly water samples for 
chiorophyll-a analysis.



Black Lake
Volunteer Lake Monitoring Results...

The average Secchi disc measurement and chlorophyil- 
a concentration for 1992 were 13 feet and 1.3 micrograms per 
liter (ug/1), respectively. These data give an average summer 
Trophic Status Index (TSI) number of 37, which classifies the 
lake as oligotrophic. An oligotrophic lake is considered to have 
excellent water quality. The TSI for 1992 was somewhat better 
than 1991’sTSIof41.

Many thanks to Jim Day who collected weekly Secchi 
aisc measurements ana biweekiy water samples for chioropnyil- 
a analysis.

Physical Characteristics of Black Lake

Surface Area......................... ,10,130 acres
Maximum Length..................
Maximum Width....................
Shoreline Length...................
Maximum Depth................... .
Average Depth......................



Burt Lake
Volunteer Lake Monitoring Results...

The average summer Secchi disc measurement for Burt 
Lake in 1992 was 10.75 feet. Burt Lake’s average summer 
chlorophyll-a concentration was 1.9 micrograms per liter. These 
data give an average summer Trophic Status Index (TSI) value 
of 40, which classifies the lake as mesotrophic. A mesotrophic 
lake is considered to have good water quality. The TSI for 1992 
indicate* an improvement in water quality from 1991, yet is about 
average when compared to the data collected in recent years.

Many thanks to Leo Johnson who collected weekly 
Secchi disc measurements and biweekly water samples for 
chlorophyll-a analysis.

Fhysical Characteristics of Burt Lake

Surface Area..........................17,120 acres
Maximum Length..................
Maximum Width....................
Shoreline Length...................
Maximum Depth....................
Average Depth.....................



Douglas Lake
Volunteer Lake Monitoring Results...

The average summer Secchi disc measurement for 
1992, was 9.5 feet. This data gives a Trophic Status Index (TSI) 
vaiue of 45 . which classifies the lake as mesotrophic. A 
mesotrophic lake is considered to have good water quality. The 
Trophic Status Index for 1992 indicates a slight decrease in 
water quality from 1991, but is about average when compared to 
the data collected in recent years.

Many thanks to University of Michigan Biological 
Station Students for collecting weekly measurements for Secchi 

disc.

Physical Characteristics of 
Douglas Lake

Surface Area............................ 3,730 acres
Watershed Area.....................14,000 acres
Shoreline Length....................... 15.6 miles
Maximum Depth...............................89 feet
Average Depth.................................18 feet



Mullet! Lake
Volunteer Lake Monitoring Results...

The average summer Secchi disc measurement for 
Mullett Lake in 1991 was 10.5 feet. Mullett Lake’s average 
summer chlorophyll-a concentration was 1.3 micrograms per 
liter. These data give an average summer Trophic Status Index 
(TSI) value of 39, which classifies the lake as mesotrophic. A 
mesotrophic lake is considered to have good water quality. The 
TSI value for 1992 is only a slight decrease in water quality from 
1991.

Many thanks to Fred Connors for collecting weekly 
Secchi disc measurements and biweekly samples for chloro- 
phyll-a analysis.

Physical Characteristics of
Mullett Lake

Surface Area..............
Maximum Length
Maximum Width.........
Shoreiine Length........
Maximum DeDth.........
Average Depth...........



Crooked and Pickerel Lakes
Volunteer Lake 
Monitoring Results...

Crooked Lake

The average Secchi disc data and 
chlorophyll-a for 1992 were 13.5 feet and 
0.9 micrograms per liter (ug/1) respec
tively, for Crooked Lake. These data give 
an average TSI of 35 for Crooked Lake, 
which classifies the lake as oligotrophic, 
considered to be excellent water quality. 
The TSI for Crooked Lake was slightly 
better than 1990’s TSI.
Physical Characteristics
Surface Area 
Shoreline Length 
Maximum Depth 
Average Depth 
19S2 Average 
Seccni Disc

2, 371 acres 
18 miles 
61 feet 
10 feet

13.5 feet

Pickerel Lake

The Secchi disc average for Pick
erel Lake was 8.5 feet and chlorophyll-a 
concentration of 1.1 ug/1. This gives a TSI 
of 39, which classifies the lake as a me
sotrophic lake, considered to be good water 
quality. Pickerel Lake’s 1992 TSI indi
cates a slight improvement from 1991 ’s 
TSI.
Physical Characteristics
Surface Area 
Shoreline Length 
Maximum Depth 
Average Depth 
1992 Average 
Secchi Disc

1,055 acres 
6.6 miles 

70 feet 
13 feet

8.5 feet

Many thanks to Mike Pierce who 
collected weekly Secchi disc data and 
biweekly water samples for chlorophyll-a 
analysis for Crooked Lake and to Paul
Sheets who collected weekly Secchi disc 
jiata and biweekly water samples for chlo-
-ophyll-a analysis for Pickerel Lake.



Little iraverse Bay
Frciiie ct Little Traverse Bay... Vciunieer Lake Monitoring Resuits...

Little Traverse Bay is located on the beautiful Lake 
Michigan Shoreline of Emmet County. The waters or the 3 ay 
ore very deep and clean. The Bay's great natural beauty and 
docking facilities make itahavenforswimming, boating, and 
asning. Hie Bay is somewhat isolated from the main circu
lation of Lake Michigan, so pollution is not rapidly flushed
from the Bay.

The average summer Secchi disc measurement and 
chiorophyll-a concentration for Little Traverse Bay in 1992 
were 24 feet and 0.4 micro grams per liter, respectively. These 
data give an average summer Trophic State Index (TSI) value 
of 26, which classifies the lake as oligotrophic. An oligotro- 
phic lake is considered to have excellent water quality. The 
TSI value for 1992 indicates a slight improvement in water 
quality from 1991; however, these values are about average 
when compared to past years data.

Many thanks to Charles Lamport ana John Cafiil 
who collected weekly Secchi disc measurements and biweekly 
water samples fo r  chiorophyil-a analysis.



Paradise Lake
Vciunteer Lake Monitoring Results...

The average summer Secchi disc measurement for 
1992. was 6.5 feet. This data gives a Trophic Status Index (TSI) 
vaiue of 50, which classifies the lake as eutrophic. The Trophic 
Status Index for 1992 indicates a slight decrease in water quality 
from 1990, but is about average when compared to the data 
collected in recent years.

Many thanks to Stan Jansen and M ilt Ermisch for 
collecting weekly measurements for Secchi disc.

Physical Characteristics of 
Paradise Lake

Surface Area...............................1,878 acres
Watershed Area........... ...........16,684 acres
Shoreline Length............................ 8.9 miles
Maximum Length........................... 2.9 miles
Maximum Width............................. 1.8 miles
Maximum Depth.................................15 feet
Average Depth.....................................4 feet



*

Walloon Lake
Volunteer Lake 
Monitoring Results...

The average summer Secchi disc 
measurement and chlorophyll-a concen
trations for 1991 are listed in the table 
below.

The West Arm, Wildwood Ba
sin, and the Foot Basin classify as olig
otrophic. An oligotrophic lake is consid
ered to have excellent water quality. The 
North Arm classified as a mesotrophic 
lake which is considered to have good 
water quality. The West Arm, Wildwood 
and North Arm all had the same TSI 
values as in 1991. The Foot Basin had a 
slight improvement in it’s TSI value for 
1992.

Average Average Trophic Status Trophic Status
Basin Secchi Disc Chlorophyll-a index Value Classification

Foot Basin 11 feet 1.0 ug/l 37 oligotrophic
North Arm 8.5 feet 1.9 ug/l 42 mesotrophic
Main Basin 12 feet 1.2 ug/l 37 oligotrophic
West Arm 13.5 feet 0.8 ug/l 34 oligotrophic

Many thanks to Frank Pritchard, 
Bill Fairhurst, Ray Marx, and Bob Steele 
for collecting weekly Secchi disc mea
surements and biweekly water samples 
for chlorophyll-a analysis.


