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Executive Summary

Purpose of this Monitoring Report

This document is the fifth in an annual series, reporting on the results

of data collection on small lakes in King County by volunteer moni-
tors. The intent of the report is to provide citizens, scientists, manag-
ers, and other interested individuals with current information on
water quality and lake level fluctuations for the monitored bodies of
water. For many lakes, the data presented in this report is the only
source of information available for assessment and for addressing
general questions regarding characteristics of a specific lake. The
information in this report is intended to help with guidance of protec-
tion and stewardship activities of participating lakes. The data and
accompanying analysis is not intended to substitute for more detailed
limnological studies that may be needed to produce specific manage-
ment recommendations to guide restoration activities on particular

lakes.

Monitoring Program

Two levels of participation are offered to citizen volunteers. The Level
I program measures daily precipitation and lake level, in addition to
surface water temperature, and Secchi depth. The Level II program
includes the collection of water samples for laboratory analysis of total
phosphorus, total nitrogen, chlorophyll 2, and phytoplankton, as well
as the measurement of water temperature and Secchi depth

Preciptation was very close to the 50-year average in water year 2000
(October 1999-September 2000). Water level ranges were evaluated
for 28 lakes with sufficient data. Most lakes follow a pattern of annual
high winter levels, with the minimum stand in early autumn. In
addition, short-term rises were often linked to large storm events.

Water quality was classified by trophic state or degree of biological
activity (Carlson 1977), divided into three levels from low to high
productivity: oligotrophic, mesotrophic, and eutrophic. In 2000,
there was sufficient data to rate 46 lakes with Level II monitors. Of
these, 15 lakes were rated oligotrophic, three were borderline olig-
otrophic to mesotrophic, 15 were mesotrophic, three were borderline

King County Lake Monitoring Report
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Executive Summary

mesotrophic to eutrophic, and 10 were eutrophic.
Details on each lake participating will be found in
Chapter 3 and comparisons in Chapter 4. While
many lakes have retained the same rating over the
years, there are more declines in productivity than
increases over the last five years, thus suggesting a
possible overall gain in water quality on a
countywide basis.

Program Thanks and Outlook

We want to emphasize the invaluable work done by
the 95+ volunteer monitors, who brave the cold,
rain, and wind in the winter (and in the summer
too!) to measure the properties of their lakes. They
deserve the moments of warm, sunny, and mild
weather that occur on occasion. A rough calcula-
tion of how much it would cost King County to
perform the same work done by volunteers during
the 1999-2000 monitoring year is estimated to be
in the range of $600,000. Thus, volunteer efforts
are the life of this program; it simply could not be
done without their hard work.

The Lake Stewardship Program at King County has
undergone many changes over the past two years,
involving major turnovers in staffing, cuts and
reallocation of the program budget, and reorgani-
zation of the Water and Land Resources Division.
Due to those changes, this report is behind its
scheduled date of publication. However, current
staff members are committed to meeting estab-
lished deadlines for this annual report and bringing
the publication schedule back in line with the
current sampling year.

More changes may occur over time as the budget
situation continues to evolve, but the primary goals
of the program will remain: to monitor as many
small lakes in the county as possible, summarize
findings for use by citizens, groups, and jurisdic-
tions in planning for lake protection and steward-
ship, and to provide technical support and limno-
logical advice in response to requests.

King County Lake Monitoring Report




CHAPTER 1

Introduction

Purpose of Report

This report is the sixth in a series that summarizes data collected by
volunteer lake monitors annually. This volume, covering water
year 2000 (October 1999 through September 2000), provides
citizens, scientists, lake managers, and other interested individuals
with current information on King County lake water quality and
physical conditions for lakes monitored by participating citizens.

For many lakes, these data represent the only available source of
information for assessing current water quality and addressing
questions regarding the characteristics of a particular lake. The
information in this report may help to guide lake protection and
stewardship activities in King County. The data and accompanying
analysis cannot substitute for detailed limnological studies that
may be needed to produce management recommendations and
restoration activities for specific lakes.

Report Layout

The report includes a discussion of the methods followed in data
collection and analysis, results compiled by individual lake, and a
general comparison of the lakes included in the program. The
report concludes with an outlook for future monitoring. Indi-
vidual lake data are summarized in Appendices A and B.

Why Monitor?

The collection of data on lakes varies from one program to an-
other, depending on the objectives of the program. For the King
County Lake Stewardship Program, the objectives of data include:
(1) gathering baseline data and assessing long-term trends; (2)
defining seasonal and water column variability; (3) identifying
potential problems and proposing possible management solutions
or pinpointing additional studies to be made; (4) educating lake
residents, lake users, and policy makers regarding lake water quality
and its protection; and (5) providing a knowledge based founda-
tion for long term stewardship of King County lakes.

King County Lake Monitoring Report 1



Introduction

Every lake is a unique body of water, reflecting
the character of the watershed as well as its basin.
Water quality is affected by water inflows and
outflows, as well as nutrient sources from the
watershed, in particular nitrogen and phosphorus.
Land use practices throughout the watershed can
play a major role in influencing changes within a

lake.

Water chemistry and physical characteristics in
lakes vary seasonally and by depth at certain times
of the year. The most dynamic period for lakes is
during the “growing season” of mid-spring
through early fall when lake dwelling organisms
are most active. To maximize information
obtained for the effort, the Volunteer Monitoring
Program offers two different programs: Level I
monitors collect data all year on precipitation,
lake level, surface water temperature, and water
clarity, while Level II monitors focus on tempera-
ture, clarity and sample collection for water
chemistry from May through October. Level II
also coincides with the primary recreational period
for lakes in the Pacific Northwest.

Most of the 700+ lakes and ponds in King
County have never been monitored, and only a
few have long monitoring records. In 2000, the
Lake Stewardship Program staff worked with
volunteer monitors in the collection of Level I
data on 38 lakes and Level II data on 46 lakes.
Eight lakes had chemistry data collected for the
first time, establishing a baseline for comparison
in years to come. Twenty-five lakes completed
five or more years of continuous water quality
monitoring, thus building a solid body of infor-
mation for use in the future.

During the summer, water chemistry and tem-
perature vary with depth in most lakes. On two
dates in water year 2000, Level II samples were
collected from the surface, middle, and one
meter above the bottom in the deepest part of
the lake to define the vertical profiles.

King County Lake Monitoring Report

Lake Classification and Eutrophication

Lakes can be classified by measurements of
potential and actual biological activity or trophic
state. Lakes with high concentrations of nutrients
and algae, accompanied by low transparencies
are called eutrophic or highly productive. Lakes
with low concentrations of nutrients and algae,
accompanied by high transparencies are olig-
otrophic or low in productivity. Lakes intermedi-
ate between eutrophic and oligotrophic are
mesotrophic. A commonly used index of water
quality for lakes is the Trophic State Index (TSI)
developed by Robert Carlson (1977), which
separates lakes into the three categories by
scoring average concentrations of phosphorus,
chlorophyll 4, and water clarity. This index and
its application to King County lakes is discussed
further in Chapter 4.

Each lake’s productivity is influenced by a variety
of factors, including watershed size and geology,
lake depth and surface area, climate, and the
quality and quantity of water entering and leaving
the lake. Lakes may be naturally eutrophic,
mesotrophic, or oligotrophic based on the origi-
nal character and stability of the surrounding
watershed.

Increases in a lake’s biological activity over time
(eutrophication) may occur naturally in some
lakes, but can be accomplished quickly by human
activities in others. Natural eutrophication occurs
on a time scale of hundreds to thousands of years
and is generally not observable in a lifetime.
However, the effects of human-induced (cultural)
eutrophication can be seen in as little as a decade.

Land use activities, including home building,
commercial development, agriculture, forestry,
resource extraction, landscaping, gardening, and
animal keeping all contribute nutrients into
surface and ground waters and change sediment
movement. Increases in impervious surfaces
associated with land development also result in
increased surface water runoff. This surface
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water, as it enters lakes and streams, can increase
biological productivity by the addition of nutri-
ents that stimulate plant growth. Additional
sediment input associated with increased surface
water runoff can also impact lakes in various
ways.

Lakes in particular trophic states can also be
characterized by the frequency of algal blooms
and the type of algae present. Large amounts of
algae can affect the use of a lake for swimming,
fishing, boating, wildlife, aesthetics, and other
uses. Eutrophic lakes, for example, may have
frequent nuisance algal blooms dominated by
bluegreen algae (cyanobacteria). These blooms can
form surface scums, give off noxious odors, and
may occasionally produce toxins with direct
health impacts on animals as well as people. (See
Chapter 2 for further discussions on algae
identification.)

Excess growth of rooted aquatic plants can also
impact the use of a lake for boating, fishing, and
swimming. A lake need not be eutrophic to
support a large amount of aquatic plant life.
Many aquatic plants are rooted in the sediments,
from which they draw nutrients. An important
factor is the depth to which light can penetrate in
the lake and how much of the lake bottom is
within that depth range. Clear lakes with large
areas of shallow water can support more aquatic
plant growth than deep or colored water lakes.

Seasonality of Lake Water Quality

Lakes are complex ecosystems with many kinds of
living organisms interacting with each other and
their environment. Inputs from outside such as
sunshine, wind, air temperature and water inflows
combine with internal forces such as evaporation,
currents, nutrient release from sediments, nutrient
uptake by algae, and plant-animal interactions to
produce an intricate web of relationships.

Temperature (°C)
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Figure 1: Typical Summer Temperature Profile

An annual process known as thermal stratifica-
tion occurs when the water column separates
into layers by temperature difference (Figure 1).
In late fall and winter, water temperature is
essentially uniform from top to bottom. As
spring begins, the surface water warms faster than
heat can conduct downward through the water
column. Eventually, the difference stabilizes into
three layers: the upper warm epilimnion, the
lower cool hypolimnion, and the zone of rapid
change in between, termed the metalimnion.

Water does not readily move across the bound-
aries due to the density differences and the water
chemistry changes in each layer over the summer,
related to the activities taking place at each level.
The epilimnion stays warm and algae continue to
grow and reproduce until the nutrient supply is
depleted. A hiatus in algal growth then occurs
until cool air temperatures in the fall cause the
sharply defined thermal layers to begin mixing
together, releasing the nutrients held in the
hypolimnion back up to shallow water. This
sometimes stimulates a fall burst of algal growth,
but this is generally short-lived, eventually slowed
down by the onset of colder weather and shorter
days.

King County Lake Monitoring Report
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The amount of oxygen in the hypolimnion is
affected by thermal stratification and productiv-
ity of the lake. Oxygen enters the waters of a lake
by mixing into the surface water from the air
and then dispersing through water movements

and diffusion.

Once thermal stratification is established,
oxygen is no longer supplied to the hypolim-
nion from the air. There is a demand for
oxygen by the animals that live in deep waters
such as fish and by the bacterial decomposers
that break down the organic material that has
accumulated from above, such as algal remains
and detritus that comes in from the watershed.
If a lake is eutrophic, the algal remains will
stimulate massive decomposition activity, and
oxygen may get very low or even be totally
used up by the bacteria before the end of

summer.

This can have an enormous impact on fish
such as salmonids, who need the cool tempera-
tures and prefer the safety of deep water, but
who may be forced upwards by the lack of
available oxygen. Summer surface water
temperatures can be too warm for some fish,
and massive die-offs may happen if they can’t
escape to cool, deep water.

Very low oxygen concentrations also have an
impact on nutrient availability in future
seasons. In the absence of oxygen, a chemical
reaction in the sediments facilitates the release
of more phosphorus back into the water
column than would occur if oxygen levels
remained high at the sediment-water interface.
This means that more phosphorus is available
for algal growth in the next growing season,
and the lake is likely to be even more produc-
tive than before.

King County Lake Monitoring Report

The Lake Stewardship Volunteer Monitoring
Program has focused on the monitoring of
water chemistry in the upper water layers
during the growing season in order to charac-
terize lake trophic state. As funds have allowed,
additional sampling has been performed to
characterize the water chemistry of the deeper
lake layers. This vertical sampling has provided
data that is useful in understanding nutrient
cycling and relationships in individual lakes.



CHAPTER 2

Methods

Program Overview
Volunteer monitors sampled 48 lakes for the Lake Stewardship

Program in water year 2000 (Figure 2). The lakes ranged in surface
area from 4 acres to 279 acres and in maximum depth from 7 feet
to 90 feet (Table 1), spanning all trophic classifications and degrees
of urbanization in their watersheds.

The Lake Stewardship Volunteer Monitoring Program is split into
two levels of data collection: Level I and Level II. The Level I
participants measure precipitation, lake level, surface water tempera-
ture, and clarity (Secchi depth). The Level II participants’ program
involves collecting water samples for water quality analysis, while
also measuring water temperature and clarity.

Level I Data Collection

Level I data collection occurs daily and weekly, and is compiled by
the water year which, in North America, begins in October and
ends in September. The water year differs from the calendar year
because it is based on annual precipitation and hydrologic patterns.

In water year 2000, there were 38 lakes in the Level I program
(Table 2). For many lakes, volunteers were able to collect data for
the entire year. For some lakes, volunteers were not able to com-
plete this commitment or were recruited later in the year, so the
data is incomplete. Gaps and anomalies are noted by lake in

Chapter 3 and Appendix A .

Lake level and precipitation measurements were recorded daily by
volunteers. Lake level was recorded from a gauge (a porcelain glazed
aluminum metric ruler) that is attached permanently to a dock or
other fixture in the lake near the volunteer’s home. Precipitation
was collected in a plastic rain gauge installed in an area exposed to
direct rainfall and away from overhanging objects such as trees or

buildings.

King County Lake Monitoring Report 5
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Figure 2: Location of Lakes Monitored in 2000
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Methods

Table 1: Physical Characteristics of Monitored Lakes

Lake Mean Max

Lake Watershed Area Depth Depth Public Boat

Name Location (Acres) (Acres) (Feet) (Feet) Park Launch Fish
Alice 2.5 miles S of Fall City 154 321 8 30 n Y ST,B,0
Allen 6 miles N of Issaquah 441 11 -— -— n n -
Ames 2 miles W of Carnation 1178 80 18 28 n -— -—
Angle SeaTac 512 102 25 52 Y Y ST,B,0
Beaver-1 Sammamish 1043 13 22 5 Y n -—
Beaver-2  Sammamish 1043 62 21 54 Y Y ST,B,0
Bitter Seattle 326 19 16 31 Y ct B,O
Boren Newcastle 685 15 18 34 Y Y ST,0
Burien Burien 250 44 13 29 Y n -
Cottage 4 miles E of Woodinville 4371 63 15 25 Y ct ST,B,0
Desire 5 miles SE of Renton 875 72 13 21 Y Y ST,B,0
Dolloff 3 miles NW of Auburn 518 21 10 19 Y Y ST,B,0
Easter Federal Way -— 11 -— -— n n -
Fivemile 4 miles SW of Auburn 640 38 18 32 Y ct ST,B
Francis 2 miles N of Maple Valley 390 20 4 9 n n -—
Garrett 7 miles S of Seattle 673 4 -— — Y n -—
Geneva 2.5 miles SW of Auburn 224 29 19 46 Y Y ST,B
Haller Seattle -— 15 -— 36 Y ct ST,B,0
Jones 0.5 miles S of Black Diamond 742 22.5 4 7 n n -
Joy 3.75 miles N of Carnation 486 105 23 50 n n -
Kathleen 5.25 miles NW of Maple Valley 314 39 7 22 n n -
Killarney 3.5 miles SW of Auburn 154 31 9 15 n Y ST,B,0
Leota Woodinville 506 10 12 24 n n -—
Luceme Maple Valley 403 16 18 37 n n -—
Marcel 3 miles N of Carnation 960 33 -— 17 n n -—
Margaret  4.25 miles NE of Duvall 1523 44 18 43 n Y ST,B
McDonald 6 miles E of Renton 96 18 23 47 n n -
Meridian Kent 742 150 41 90 Y Y ST,B,0
Mirror Federal Way 166 19 12 27 n n -—
Morton 4 miles W of Black Diamond 256 66 15 23 n Y ST,B
Neilson 4.75 miles E of Auburn 186 19 18 31 Y Y ST,B
Panther 3.5 miles NE of Kent 192 33 3 7 Y -— -
Paradise 4.5 miles NE of Woodinville 2643 18 17 28 n n -
Pine Sammamish 640 88 20 39 Y Y ST,B,0
Pipe Maple Valley/Covington 314 52 27 65 n n -—
Retreat 1.75 miles E of Ravensdale 1414 53 23 50 n n -—
Sawyer Black Diamond 8300 279 26 58 Y Y B,O
Shadow 2.5 miles W of Maple Valley 450 50 22 45 n Y ST,B,0
Shady 3.5 miles NW of Maple Valley 220 21 21 40 n Y ST,B
Spring 3 miles NW of Maple Valley 450 68 19 32 Y Y ST,B,0
Star 3 miles SW of Kent 378 34 25 50 n Y ST,B,0
Steel Federal Way 243 46 13 24 Y Y ST.B
Trout 4 miles SW of Aubumn 979 18 17 27 Y Y ST,B
Twelve 1.5 miles NE of Black Diamond 440 43 13 28 n Y ST,B,0
Walker 2 miles SE of Hobart 314 12.1 34 54 n Y ST,0
Welcome 5 miles NE of Redmond 588 17 n n -—-
Wilderness Maple Valley 420 67 21 38 Y Y ST,B,0
Key: N = No ST = Stocked Trout

Y =Yes B = Bass
CT = Car top boats, no ramp O = Other fish

King County Lake Monitoring Report 7




Methods

Table 2: Volunteer Monitored Lakes and Level of Participation During Water Year 2000

LAKE LEVEL |

Daily

(Oct. 1999 - Sept. 2000)
Alice X
Allen 2nd, 3rd, & 4th qtr.
Ames 3rd & 4th gtr.
Angle X
Beaver-1
Beaver-2 X
Bitter
Boren 1st, 2nd, & 3rd qtr.
Burien
Cottage X
Desire X
Dolloff 1st, 2nd, & 3rd qtr.
Easter X
Fivemile
Francis X
Garrett X
Geneva X
Haller X
Horseshoe X
Jones 2nd, 3rd, & 4th qtr.
Joy 1st & 2nd qtr.
Kathleen X
Killarney 1st gtr. Only
Leota X
Lucerne
Marcel X
Margaret X
McDonald X
Meridian X
Mirror X
Morton X
Neilson X
Panther 1st gtr. Only
Paradise X
Pine X
Pipe X
Retreat 1st & 2nd qtr.
Sawyer X
Shadow 1st gtr. Only
Shady 3rd & 4th qgtr.
Spring
Star 1st gtr. Only
Steel 1st, 2nd, & 4th qtr.
Trout 1st, 2nd, & 3rd qtr.
Twelve 2nd, 3rd, & 4th qtr.
Walker
Welcome X
Wilderness X

Note: For Level | data, an X indicates the lake was sampled for all four quarters (1: Oct.-Dec.; 2: Jan.-Mar.; 3:Apr.-Jun.;
4:Jul.-Sept.). ForLevel ll data, the X indicates participation during the year.

King County Lake Monitoring Report
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Water clarity (Secchi depth), water color, and
surface water temperature were measured weekly.
Secchi depth was measured over the lake’s deepest
point (Wolcott 1961, USGS 1976). The method
involves lowering an eight-inch disk painted with
alternating black and white quadrants over the
shaded side of the boat until the disk disappears,
then lifting it until it reappears again. The depths
at each point are noted, and if different, are
averaged.

Volunteers measured water temperature at the
same location as Secchi depth. The method calls
for submerging a Celsius thermometer in the
water to about one foot below the water surface
for two minutes, then reading the temperature to
the nearest 0.5 degrees. Further details on Level 1
volunteer monitoring sampling methods are
supplied in the Sampling and Quality Assurance
Manual for Lake Volunteer Monitors (King
County 2000).

Water color was rated by lowering the Secchi
disk to a depth of one meter and comparing the
color of the water seen against the disk with the
colors shown on the color chart. The numerical
rating of the closest matching color was recorded
on the field sheet. Color data was entered into a
database; however, analysis of water color data
was not done for this report. It should also be
noted that water color data collection by volun-
teers in the field has since been discontinued.

Daily data is averaged into weekly values where
complete, while values measured weekly are
reported directly (Appendix A). All data are
available upon request to King County Water
and Land Resources Division.

Level IT Data Collection

Level II volunteer monitoring activities were
performed every two weeks from May through

October on a predetermined schedule. While
one meter water was collected on every sampling
date, volunteers also collected deeper samples
twice during the period, at mid-depth and one
meter from the lake bottom.

In water year 2000, 46 lakes participated in the
Level IT program (Table 2). For most lakes,
volunteers were able to collect data for the entire
period (May through October). Gaps and
anomalies are noted by lake in Chapter 3 and
Appendix B.

Volunteers anchored at a specified location,
generally over the lake’s deepest point. For each
date, volunteers recorded the time and weather,
adding observations on unusual conditions or
activities on the lake. Secchi depth and water
color were measured using the same methods as
described for Level I. Water samples were col-
lected at one meter using a Van Dorn vertical
water sampler. Temperature was read from a
thermometer installed inside the sampler, after
which water was saved in special containers for
labaratory analysis of total phosphorus, total
nitrogen, chlorophyll 4, and phytoplankton

On dates when vertical profiles were taken,
samples were gathered at mid-depth, and one
meter from the lake bottom, as well as at one
meter from the surface. Temperature was mea-
sured and samples for total phosphorus and total
nitrogen were collected at all three depths.
Chlorophyll # and phytoplankton analyses were
collected for the one meter and mid-depth
samples only.

The water samples were analyzed at the King
County Environmental Laboratory for total
phosphorus, total nitrogen, and chlorophyll «,
using standard protocols and quality assurance
and quality control procedures. Phytoplankton

King County Lake Monitoring Report 9
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(algae) identification and enumeration was
carried out by a private consultant to the Lake
Stewardship Program.

Physical and chemical values for each date are
detailed in Appendix B. Phytoplankton data for
individual dates are available upon request.
Further details on Level II volunteer monitor-
ing sampling methods are described in the
Sampling and Quality Assurance Manual for
Lake Volunteer Monitors (King County
2000).

Data Analysis

Minimum, maximum, and average values for
temperature and Secchi depth were deter-
mined for Level I volunteer monitoring data
(Appendix A). Annual lake level range and
total precipitation were also determined for
each participating lake. Physical parameters
measured at both levels are illustrated graphi-
cally on a five year time scale from October
1995 through September 2000 (Chapter 3).
This illustrates seasonal patterns clearly, often
better than a single year of data can accom-
plish. The influence of large precipitation
events on lake levels were also examined.

For Level II water quality measurements, the
minimum, maximum, and average values were
determined for the sampling period (Appendix
B). Average values for each parameter are
plotted over the last five years for comparison
through time (Chapter 3). Averages that
represent complete or nearly complete data
sets have a contrasting bar pattern than aver-
ages representing data with significant gaps or
missing values in the set.

The Trophic State Index or TSI (Carlson
1977) and the nitrogen to phosphorus ratios
were calculated for Level II volunteer moni-
toring data. The TSI is a lake productivity
scale that can be used to compare water quality
over time and between lakes (see discussion in

10 King County Lake Monitoring Report

Algae in Lakes

Algae are the basic food producers in lakes, using
the energy of sunlight to change water and
carbon dioxide dissolved in the water into
substances that animals then use to stay alive,
grow, and reproduce. The long chain of life that
stretches from algae to large animals, including
humans, has been studied intensively, and yet
there is still much to learn.

Some algae live by attaching to surfaces such as
rocks, docks and large aquatic plants, while
others lay on the bottom sediments or float
freely through the water column. The last group,
known as “phytoplankton,” often makes the
biggest contribution to the volume of algae
growing in lakes through the year and is the most
studied of the various groups.

The interactions between phytoplankton and the
environment within a lake are often complex
and unpredictable, but there are some generaliza-
tions that can be made about changes in popula-
tions through the year and how those relate to
seasonal changes in lakes in temperate climates,
such as that of King County. Algae need all the
same conditions as land-based plants in order to
grow. In addition to the necessary elements for
photosynthesis, they need a temperature range to
which they are adapted, as well as appropriate
concentrations of hydrogen ions (pH) and
nutrients, including nitrogen, phosphorus, silica,
calcium, magnesium, and iron.

The seasonal interplay between climate, water
input and water circulation within a lake result
in changes in water temperatures, light availabil-
ity, and nutrient concentrations. Changing
conditions allow different algae to dominate the
plankton as time passes and seasons progress.

General patterns of phytoplankton populations
through the seasons (“succession”) emerge for
lakes situated in moderate climate areas like the
Pacific Northwest. There are many small
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variations, since each lake is unique. Commonly,
phosphorus plays the role of “limiting nutrient”
in lakes in the Puget lowlands. A limiting nutri-
ent is the substance that will be exhausted first by
the growing algae. When it is essentially gone
from the lake, the algae will be limited in
growth. Algal growth peaks in spring in lakes
with smaller amounts of phosphorus and then
drops in summer when the phosphorus is gone
from the epilimnion (upper water). In lakes with
more phosphorus, the phytoplankton continue
to grow into the summer reaching maximum
levels in July, August, or even September before
decreasing temperatures and light begin to limit
growth. Sometimes lakes with algae peaks in
spring will produce another peak in fall, when
cool temperatures mix the phosphorus from the
lower water (hypolimnion) of the lake up into
the epilimnion and enough light is present to
stimulate the second period of growth.

One simple way to estimate the size of the

Figure 3: Illustration of Seasonal
Abundance
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This figure shows the two general patterns that
volumes of algae in a lake can make over a
calendar year. The solid line illustrates a common
pattern when little phosphorus is available for
growth. The dotted lines illustrate what may
happen with more phosphorus available.

phytoplankton populations in a lake is to mea-
sure the amount of chlorophyll # found in a liter
of water. All algae have chlorophyll since it is
necessary for photosynthesis (food production),
so it can be used to estimate how much phy-
toplankton volume is present. There are several
problems with this method, but as a general
approximation of the total volume of algae
present, it is a useful tool for studying lakes.

Volunteer monitors for the Lake Stewardship
Program routinely collect water during the
growing season for chlorophyll # analysis, as well
as identification of the most numerous algae
present. However, beginning in water year 2000,
samples were taken for more complete analysis of
the phytoplankton populations for all dates and
lakes where chlorophyll was sampled. This
included not only identification of all the com-
monly found species, but enumeration and
volume estimates as well.

Major Groups of Phytoplankton

Algae that float in the water of lakes are diverse
and come from all the major groups of algae
classified by scientists. However, several groups
are predominant in the Puget Sound area. Most
have something particular about their require-
ments that can be used to characterize the
environment of the lake in which they are
found. Lakes with water colored by imput from
adjacent wetlands often feature different phy-
toplankton species than lakes with clear water,
but similar amounts of phosphorus. The follow-
ing is a description and discussion of the major
algal groups and some representative species that
are common in the small lakes of King County.
Besides the Latin botanical names of the groups,
algae are commonly distinguished by their
coloration.

Cyanobacteria: the Bluegreen “Algae”

Bluegreens are simple organisms that share many
features with bacteria, but produce food in the
same way as plants, thus making their place in

King County Lake Monitoring Report 11



Methods

biological classifications open to argument. For other conditions are right.

this reason, some people refer to them as algae Common bluegreens found in King County
although strictly speaking it is not true. They also lakes include Aphanizomenon flos-aquae,

share many of the environmental requirements Microcystis aeruginosum and Anabaena (several
of algae and are important in the phytoplankton species). The last two named are most often
communities of lakes. implicated when toxic blooms are reported,

but in fact most occurrences of these species are
Bluegreens can be blue-green in color, but they not toxic.
can also be red, brown, purple, yellow-green and

olive. They always have at least a small amount of
chlorophyll, but they also can have a wide variety Figure 4:

of other pigments that act as auxiliary light Common Bluegreen Algae
catchers for photosynthesis.

Bluegreens have become especially notorious
because several species grow quickly in waters
rich in phosphorus, often increased by land use
changes or other human impacts. They can
outnumber and exclude other naturally occur-
ring species, leading to reduced water clarity, bad
smells, and floating scums of decaying colonies,
thus adding to their reputation as algae of pol-
luted waters. In addition, some species are
known to make compounds toxic to mammals
and fish. Although this is a rare occurrence, when
it happens the results are often dramatic and

make newspaper headlines.

Bluegreens are most often colonial, which means
that the cells band together in groups rather than
occur alone in nature. The two major forms are
simple clusters of cells and cells arranged in long
filaments. Some of the filamentous varieties can
absorb nitrogen from sources not available to

other algae, thus giving them an advantage in
lakes where nitrogen may run out before phos-
phorus. Thus when the nitrogen to phosphorus
ratio is low in a lake, some bluegreens may have
the opportunity to grow faster than the other
algae present.

In general, bluegreens do very well in warm
water and in high light levels, and therefore are
considered to be summer algae. However, several Aphanizomenon

species, such as Aphanizomenon flos-aquae, seem , _
. . . .. Illustrations obtained from: how to know freshwater algae
to be able to increase their population size in by G.W. Prescott, 1978.

every season of the year in temperate lakes if
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Figure 5: Common Diatom Algae

Cyclotella

Fragilaria

Tllustrations obtained from: how to know freshwater algae
by G.W. Prescott, 1978.

Chrysophytes: the Golden Brown
Algae

The chrysophyte algae have the necessary
chlorophyll 4, but also have pigments that give
them a characteristic golden to brown color.
Many are common in springtime, although
one or two varieties can make large populations
in summer under the right conditions.

Diatoms are an important subgroup of the
chrysophytes, often dominating spring phy-
toplankton since they can grow better than
other algae in low light and cool temperatures,
thus getting a head start on the growing season.
Diatoms make hard coverings for their cells,
known as “frustules” and this characteristic has
two effects: their growth can be limited by the
amount of silica present rather than by the
phosphorus limiting other algae, and the extra
weight of the frustule makes it hard for some
diatoms to stay in shallow water where light is

available. Therefore, most diatom populations will
be seen in spring before the beginning of thermal
layering in area lakes or fall when the water cools,
with one or two exceptions.

Diatom species can either be found as groups of
cells (colonial) or solitary. Typical diatoms found
in King County include Cyclotella species (solitary)
and colonial varieties of Fragilaria, and
Asterionella. Some diatoms, such as several species
of Cyclotella, have the reputation of being indica-
tors of clean water or oligotrophic conditions.
Others, such as Fragilaria, are known to be more
common in mesotrophic lakes.

Several other chrysophytes are quite common in
lakes of our area. The colonial alga Dinobryon does
not make a frustule, but does make a thin protec-
tive covering shaped a little like a drinking glass,
termed a “lorica.” Individual cells connect to each
other in a manner reminiscent of tree branching,
and large colonies are more buoyant because of
this shape, allowing Dinobryon to stay higher in
the water column and persist through the summer
in many lakes. It predominates in summer in
many small lakes in King County. Another buoy-
ancy device used by some chrysophytes is the
surrounding of the colonies of algae cells with a
coat of jelly that is less dense than water thus
making them lighter. This adaptive scheme can
been seen in Gloeobotrys.

Figure 6:
Other Chrysophytes Algae

Dinobryon Gioeobotrys

Tllustrations obtained from: how to know freshwater algae
by G.W. Prescott, 1978.
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Chlorophytes: the Green Algae

Green algae produce chlorophyll as the pre-
dominant pigment, hence their bright green
coloration. They are a large and varied group,
with some characteristics closer to the higher
plants than found in other groups of algae, and
therefore some authorities have considered them
an evolutionary link to land plants. They can
occur in lakes all year, but tend to reproduce
and grow much better in warm temperatures
and high light levels, thus generally producing
their biggest populations in summer.

Green algae can be solitary or colonial, and the
colonies can take many different shapes from
globular to elaborately geometrical to filamen-
tous. Most of the filamentous green algae grow
attached to surfaces rather than floating in the
water. Typical colonial greens found in area lakes
include Volvox and the rather peculiar large
chlorophyte called Botryococcus, which makes
large amounts of oils that keep it buoyant
through the season, often turning from green to
bright orange as it gets old and dies off.

Another group of specialized green algae, called
the Desmids, are often found in highly colored,
acidic waters such as bogs and cool water wet-
lands. The desmids make a hard cell surface out
of an organic material that can have an elaborate
shape, ornamented with many spines and knobs.
Cosmarium is a commonly found representative
in our lakes.

Figure 8: Common Dinoflagellates

Ceratium Peridinium

Tllustrations obtained from: how to know freshwater algae
by G.W. Prescott, 1978.

Pyrrhophytes: the Dinoflagellates

The dinoflagellates are a group that has been
characterized both as algae and protozoa because
of their ability to move quickly through the
water, characteristic of animals, but also being
able to make food like plants. Dinoflagellates are
nearly always solitary and are common in marine
water, where they are notorious for toxic blooms
(red tides) that render shellfish poisonous for
humans and other animals to eat.

Freshwater dinoflagellates are mostly harmless to
people, but can color the water red or brown on
rare occasions. Large populations will occur in
the summer, if at all, in our area. The most
common forms seen are species of Peridineum
and Ceratium.

Figure 7: Common Chlorophytes Algae
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Tllustrations obtained from: how to know freshwater algae by G.W. Prescott, 1978.
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Two Other Lesser Known Groups
of Algae

There are two other groups of algae that have no
common names, but which are found frequently
in the lakes of our region.

Euglenophytes

Euglena and its allies are often the first algae
introduced to students in high school. Its large
size and clear structure make it a good subject for
beginning biologists to see with a microscope.
These algae are always solitary, quite mobile, and
generally are found in small bodies of water such
as ponds and ditches rather than lakes. However,
they were found in several of the lakes in the
Lake Stewardship Program, such as Jones, Pan-
ther, and Paradise. Examples of common eugle-
noids include Euglena and the unusual
Trachelomonas, which makes an organic shell
colored golden or brown.

Figure 9: Common Euglenophytes and
Cryptomonas Algae

Trachelomonas

Crytomonas

Illustrations obtained from: how to know freshwater algae by
G.W. Prescott, 1978.

Cryptophytes

The cryptophytes are a group of solitary, mobile
algae quite distinct from other groups, but with
little variation among the species. They are
generally small, can move quickly, and are
known as an excellent food source for many
small planktonic animals. Abundances of these
algae can vary throughout the year, filling in
quickly when other algal populations fail to
thrive, but disappearing just as fast as the animals
graze on them. Cryptomonas is a common
inhabitant of our lakes.

Summary

Each lake monitored by the Lake Stewardship
volunteers has a characteristic suite of algae that
do well in its waters. While the patterns of
phytoplankton abundance for any lake will be
approximately the same from year to year,
following the seasonal changes in light, tempera-
ture and nutrients, the actual species that domi-
nate may be different, due to the complexities of
competition and changing circumstances. This
first year of detailed phytoplankton identifica-
tion and counting for the lakes in the monitor-
ing program may be compared to succeeding
years. The presence of certain species can be
taken as indicators of particular conditions,
which can be very useful when analyzing the
situation of a specific lake. However, the
relationships between different groups of algae,
the animals that eat them, and the environment
are far too complex to make broad conclusions.
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CHAPTER 3

ISCUSSION

Results and D

Introduction

Between October 1999 and October 2000, volunteers monitored
48 lakes, collecting data at either Level I, Level II, or both levels. In
this chapter the results are reported for each lake individually,
assembled in alphabetical order.

Level I data such as precipitation, water level, Secchi transparency,
and surface temperature are presented as line plots on a scale of five
years to allow comparisons over time. Level II data on Secchi depth
and temperature are plotted with different symbols in the same
chart with Level I data.

Level IT chemistry data, including chlorophyll 4, total phosphorus,
and total nitrogen, were averaged for each year, and the result was
plotted on bar charts to allow for quick assessment. When there
were more than four missing values for a year, the bar was shaded
to acknowledge that data for the particular year was incomplete.

A new chart was added for the year 2000, reporting on the identifi-
cation of algae and the estimation of algal volumes in the surface
waters of each lake. The data was plotted in a bar chart, with each
bar representing one sample date over the collection period. The
height of the bar shows the total volume of the phytoplankton on
that date, while the proportions of different major groups are
represented by different patterns along the bar, in the same order
from date to date. A discussion of the different groups of algae and
their general significance in the phytoplankton is included at the end
of Chapter 2.

Eight new lakes were added to the program in water year 2000, all
of which were sampled for Level II data, while six had Level I data

collected as well.

King County Lake Monitoring Report
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Alice

Volunteer monitors made physical measurements and
collected water samples for Levels I and II during water
year 2000. Weekly averages of Level I data are reported
in Appendix A. Level II data are presented in Appendix
B. Since this was the first year of Level II sampling for
the lake, the data will become the baseline for
comparison in years to come. No samples were missed
out of 13 collection dates.

On the opposite page, available data on precipitation,
lake level, Secchi transparency, and surface water
temperature are graphed for the past five years. The
table below the graphs summarizes the physical
measurements made in 2000. Charts of chlorophyll 4,
total phosphorus, and total nitrogen show the average
values for May through October.

The lake level pattern appears to be the same as many
small lakes in King County, with higher levels in the
wet winter months and an annual low occurring in
early autumn. Based on Secchi data, water clarity is
generally good throughout the year, related to the low
abundance of algae. Surface water temperatures were
unusually low in winter, but were similar to other lakes
in the summer.

Individual trophic state indicators were calculated for
Secchi (40), Chlorophyll z (39), and total phosphorus
(36). The average (38) indicates that Lake Alice is low

1000 Feet
N

April 1997
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Volunteer Monitors

Level I (Oct 1999—Sept 2000)
Primary: Jenny Emsky; Cheri Enevold

Level IT (May—Oct 2000)
Primary: Jenny Emsky

in productivity (oligotrophic) in 2000, with very
good water quality. The average nitrogen to
phosphorus ratio was 36, with a minimum of 18.
This indicates that the phosphorus concentrations
were likely to limit the growth of algae for most of
the period, but there may have been periods when
bluegreens found favorable conditions.

A chart at the bottom of this page summarizes the
volumes of different groups of planktonic algae that
were identified and measured (see discussion of algae
in Chapter 2). Algae peaked in volume in spring,
decreased through summer, and increased in fall,
which is common in lakes with clear water. The
chrysophyte Dinobryon and the chlorophyte
Botryococcus dominated the phytoplankton, which is
consistent with excellent water quality.

Algae Volume for 2000

Iegreens Chrysophytes  Dinoflagellates ~ Other
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Alice
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Allen

Volunteer monitors made physical measurements and
collected water samples for both Level I and Level I
during water year 2000. The average weekly Level I
data are recorded in Appendix A. The biweekly summer
Level II data are recorded in Appendix B. No samples

were missed out of 13 collection dates.

On the opposite page, precipitation, lake level, Secchi
transparency, and surface water temperatures are
graphed for the past five years. The table below the
graphs summarizes the physical measurements made in
2000. Charts of chlorophyll 4, total phosphorus, and
total nitrogen compare the average values for May

through October.

Lake level patterns were consistent, with higher levels
in the wet winter months and annual lows in early
autumn. Sudden rises in level appear to be related to
large storm events. Based on the Secchi data, water
clarity is generally low throughout the year, related to
the dark color of the water, as well as the abundance of
algae. The temperature record is similar to other small
lakes in King County.

Individual trophic state indicators were calculated for
Secchi (64), Chlorophyll 2 (62), and total phosphorus
(55). The average (60) indicates that Allen Lake is
highly productive (eutrophic) with fair water quality,
consistent with past ratings. The average nitrogen to
phosphorus ratio was 25, with a minimum of 14. This

Shoreline only: Bathymetry not available

Volunteer Monitors

Level I (Oct 1999—Sept 2000)
Primary: David and Betty Burton

Level IT (May—Oct 2000)
Primary: David and Betty Burton

indicates that the phosphorus concentrations were
likely to limit the growth of algae for much of the
period, but there were periods when bluegreens
found favorable conditions.

A chart at the bottom of this page summarizes the
volumes of different groups of planktonic algae that
were identified and measured (see the discussion of
algae in Chapter 2). Abundance was very high
throughout the summer, with a major peak in early
August. This pattern is common in eutrophic lakes
and affects water clarity. The dinoflagellate Ceratium
was dominant through the growing season, typical of
dark water lakes, but significant amounts of
bluegreen algae were found in July and August as
well. This was mostly the genus Anabaena, which
can make nuisance blooms in some lakes, but
remained subdominant in Allen Lake this year.

Algae Volume for 2000
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Ames

A volunteer monitor made physical measurements and
collected water samples for both Levels I and II data
during water year 2000. Weekly averages of Level I data
are reported in Appendix A. Level II data are presented
in Appendix B. Since this was the first year of sampling
for the lake, the data will become the baseline for
comparisons in years to come. No samples were missed
out of 13 collection dates.

On the opposite page, available data on precipitation,
lake level, Secchi transparency, and surface water
temperature are graphed for the past five years. The
table below the graphs summarizes the physical
measurements made in 2000. Charts of chlorophyll 4,
total phosphorus, and total nitrogen show the average
values for the period of May through October.

The lake level pattern appears similar to many small
lakes in King County, with higher levels in the wet
winter months and an annual low occurring in early
autumn. The watershed appears to buffer the lake
against sudden rises in level due to large storm events.
Based on Secchi data, water clarity is lower in spring
and increases in summer, related to the abundance of
algae and zooplankton grazing.
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Volunteer Monitors

Level I (Oct 1999—Sept 2000)
Primary:  Bob Young

Level IT (May—Oct 2000)
Primary:  Bob Young

Individual trophic state indicators were calculated for
Secchi (41), Chlorophyll 2 (42), and total
phosphorus (34). The average (39) indicates that
Ames Lake is low to moderately productive (oligo to
mesotrophic) with very good water quality. The
average nitrogen to phosphorus ratio was 47, with a
minimum of 26. This indicates that phosphorus
concentrations were likely to limit the growth of
algae for much of the period.

A chart at the bottom of this page summarizes the
volumes of different groups of planktonic algae that
were identified and measured (see the discussion of
algae in Chapter 2). Algae peaked in volume in
spring, decreased in volume through summer, and
increased in fall, which is a common pattern in lakes
with clear water. Many species were found, which is
consistent with excellent water quality. The chryso-
phyte diatom Cyclotella and the cryptophyte
Crypromonas (included in “Other”) were especially

prominent.

Algae Volume for 2000
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Angle

Volunteer monitors measured physical parameters and )
collected water samples for both Level I and Level I Volunteer Monitors
during water year 2000. The average weekly Level I

data are recorded in Appendix A. The biweekly summer Level I (Oct 1999—Sept 2000)
Level II data are recorded in Appendix B. No samples

were missed out of 13 collection dates.

Primary: Diane and Alden Chace

On the opposite page, available data on precipitation, Level IT (May—Oct 2000)
lake level, Secchi transparency, and surface water Primary: Ed and Jeannie Montry
temperature are graphed for the past five years. The Back-up: Taylor Evans-Race

table below the graphs summarizes the physical
measurements made in 2000. Charts of chlorophyll 4,

total phosphorus, and total nitrogen compare the phosphorus ratio was 40, with a minimum of 24.
average values for May through October. This suggests that the phosphorus concentrations
limited the growth of algae though most of the
Lake level patterns were consistent over the period of period, and conditions were rarely favorable for
record, with high levels in the wet winter months that bluegreen algae.
dropped steadily to lows in early autumn. The Secchi
data indicates that water clarity is excellent throughout A chart at the bottom of this page summarizes the
the year; the summer maximum probably is related to volumes of different groups of planktonic algae that
the abundance of zooplankton grazing on algae. Surface were identified and measured (see the discussion of
temperatures show some variation in summer values algae in Chapter 2). Algae were abundant in spring,
over the last few years. dropping off in summer, with a slow rise through
fall. Diverse algae were represented in the lake. Some
Individual trophic state indicators were calculated for distinctive forms were the chrysophytes Dinobryon
Secchi (35), Chlorophyll 2 (39), and total phosphorus and Fragilaria, as well as the dinoflagellate Ceratium.
(35). The average (36) indicates that Angle Lake The bluegreen Anabaena, which can make nuisance
continues to be low in productivity (oligotrophic), blooms in some lakes, had a significant presence in
consistent with past ratings. The average nitrogen to September.

Algae Volume for 2000
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Beaver 1

A Level II volunteer monitor made physical
measurements and collected water samples during
water year 2000. All biweekly summer Level II data
are recorded in Appendix B. No samples were missed
out of 13 collection dates. An updated management
plan for Beaver Lake was published in 2000, and a
renewal of the Beaver Lake Management District was
under consideration.

On the opposite page, Secchi transparency and surface
water temperatures are graphed over the past five
years. The table below the graphs summarizes the
physical measurements made in 2000. Charts of
chlorophyll 4, total phosphorus and total nitrogen
compare the average values for May through October.

The Secchi data indicates that water clarity is
generally low throughout the year, probably related to
the dark color of the water, which is due to high
organic content. Summer temperatures are consistent
over the years of measurement.

Individual trophic state indicators were calculated for
Secchi (57), Chlorophyll 2 (50), and total phosphorus
(50). The average (52) indicates that Beaver Lake 1 is
very productive (eutrophic), consistent with past
ratings. The water quality of Beaver Lake 1 has a
major impact on Beaver Lake 2 because of their
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Volunteer Monitors

Level I _(Oct 1999—Sept 2000)
Primary: None

Level IT (May—Oct 2000)
Primary: Donna Carlson

connection. The average nitrogen to phosphorus ratio
was 26, with a minimum of 14. This indicates that
the phosphorus likely limited the growth of algae
much of the time, but there were periods of good
conditions for bluegreen algae.

A chart at the bottom of this page summarizes the
volumes of different groups of planktonic algae that
were identified and measured (see the discussion of
algae in Chapter 2). A bloom of the bluegreen alga
Aphanizomenon occurred in June, followed by smaller
amounts of the dinoflagellate Ceratium.
Aphanizomenon can create scums on the water surface
in calm weather, and may produce toxins on rare

occasions, but toxic blooms have never been recorded
for Beaver Lake 1.

Algae Volume for 2000
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Beaver 2

Volunteer monitors made physical measurements and
collected water samples for both Levels I and I during
water year 2000. The average weekly Level I data are
recorded in Appendix A. The biweekly summer Level
IT data are recorded in Appendix B. No samples were
missed out of the 13 collection dates. An updated
management plan for Beaver Lake was published in
2000, and a renewal of the Beaver Lake Management
District was under consideration.

On the opposite page, precipitation, lake level, Secchi
transparency, and surface water temperatures are
graphed over the past five years. The table below the
graphs summarizes the physical measurements made in
2000. Charts of chlorophyll 4, total phosphorus, and
total nitrogen compare the average values for May

through October.

Lake level patterns were consistent over the five-year
record, with high levels in the wet winter months and
annual lows occurring in early autumn. Sudden rises in
level appear frequently related to large storm events.
The Secchi data indicates that water clarity is generally
low to moderate through the year, related to the dark
color of the water due to high organic content. Surface
temperatures are generally similar to other small lakes
in the area.

Individual trophic state indicators were calculated for

Secchi (45), Chlorophyll 2 (46), and total phosphorus
(37). The average (43) classifies Beaver Lake 2 as

500 1000 feet
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Map prepared 3/5/96
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Volunteer Monitors

Level I (Oct 1999-Sept 2000)
Primary: Aland Shirley Jokisch

Level IT (May—Oct 2000)
Primary: Larry Miller

moderately productive (mesotrophic), but the value
is an improvement over past ratings. The average
nitrogen to phosphorus ratio was 43, with a mini-
mum of 27. This indicates that the phosphorus
concentrations were likely to limit the growth of
algae throughout the period. This is a much higher
ratio than found in the adjoining Beaver Lake 1.

A chart at the bottom of this page summarizes the
volumes of different groups of planktonic algae that
were identified and measured (see the discussion of
algae in Chapter 2). The bluegreen alga
Aphanizomenon dominated in early May and again in
October. However, the chrysophyte Cyclotella, which
is a clean water indicator, was most common in
summer. Aphanizomenon can create scums on the
water surface in calm weather, and may produce
toxins on occasion, but toxic blooms have never been
recorded for Beaver Lake 2.

Algae Volume for 2000
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Bitter

Volunteer monitors made physical measurements and
collected water samples for Level II during water year
2000. The biweekly summer Level II data are recorded
in Appendix B. No samples were missed out of 13
collection dates.

On the opposite page, data on precipitation, lake level,
Secchi transparency, and surface water temperatures are
graphed over the past five years. The table below the
graphs summarizes the physical measurements made in
2000. Charts of chlorophyll 4, total phosphorus and
total nitrogen compare the average values for May

through October.

The lake level record suggests a typical pattern of high
winter levels, dipping to annual lows in the early fall.
The Secchi data ranges from 2 to 5 meters, probably
related to changes in algal abundance. Summer
temperatures are consistent from year to year, reaching
slightly warmer levels than many small county lakes.

Individual trophic state indicators were calculated for
Secchi (43), Chlorophyll 2 (43), and total phosphorus
(40). The average (42) indicates that Bitter Lake
continues to be moderately productive (mesotrophic)
in 2000, remaining stable. The average nitrogen to
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Volunteer Monitors

Level I (Oct 1999-Sept 2000)
Primary: None

Level IT (May—Oct 2000)
Primary: Tom and Danae Hollowed

phosphorus ratio was 31, with a minimum of 25,
which indicates that phosphorus concentrations
limited the growth of algae for most of the period.

A chart at the bottom of this page summarizes the
volumes of different groups of planktonic algae that
were identified and measured (see the discussion of
algae in Chapter 2). The high values in spring were
made by several different chlorophyrtes, typified by
Sphaerocystis (graphed as “Other”). The chrysophyte
Dinobryon replaced the chlorophytes over summer
and remained dominant into the fall. These algal
varieties are often found in moderately productive

lakes.

Algae Volume for 2000
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Boren

Volunteer monitors made physical measurements and
collected water samples for Levels I and II during water
year 2000. The average weekly Level I data are recorded
in Appendix A. The biweekly summer Level II data are
recorded in Appendix B. One sample was missed out of
the 13 collection dates.

On the opposite page, data on precipitation, lake level,
Secchi transparency, and surface water temperature are
graphed over the past five years. The table below the
graphs summarizes the physical measurements made in
2000. Charts of chlorophyll 4, total phosphorus, and
total nitrogen compare the average values for May

through October.

The lake level record suggests an irregular pattern of
water level, often rising with rainfall, but without the
seasonal pattern typical of many King County lakes. The
Secchi data indicate that water clarity fluctuates between
2 to 5 meters, probably related to algal abundance.
Summer temperatures appear to have decreased slightly
over the last few years.

Individual trophic state indicators were calculated for
Secchi (42), Chlorophyll 2 (45), and total phosphorus
(40). The average (42) indicates that Lake Boren is still
moderately productive (mesotrophic), although phos-
phorus has declined over the past several years. The
average nitrogen to phosphorus ratio was 39, with a
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Volunteer Monitors

Level I (Oct 1999-Sept 2000)
Primary: Mary Alice and Eric Root

Level IT (May—Oct 2000)
Primary: Ray Clark

minimum of 23, which indicates that phosphorus
concentrations limited the growth of algae for most

of the period.

A chart at the bottom of this page summarizes the
volumes of different groups of planktonic algae that
were identified and measured (see the discussion of
algae in Chapter 2). There was no sample taken in
early May. The chrysophyte diatom Cyclotella
dominated the algae early in the season, which
reached a maximum in July, followed by the
chrysophyte Dinobryon in early September. These
varieties are often found in low to moderately
productive lakes. There were also sizeable popula-
tions made by the bluegreen alga Aphanizomenon in
June and late September. This can produce surface
scums and very rarely may produce toxins as well.

Algae Volume for 2000
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Burien

A volunteer monitor made physical measurements and
collected water samples for Level II during water year
2000. The biweekly summer Level II data are recorded
in Appendix B. Two samples were missed out of the 13
collection dates.

On the opposite page, data on precipitation, lake level,
Secchi transparency, and surface water temperature are
graphed over the past five years. The table below the
graphs summarizes the physical measurements made in
2000. Charts of chlorophyll 4, total phosphorus, and
total nitrogen compare the average values for May

through October.

The lake level record suggests the typical pattern of
water level in King County lakes, high in the wet
winter months and dropping to an annual low in early
autumn. The Secchi data indicates that water clarity
fluctuates through the year, probably related to algal
abundance. Temperature data are sketchy, but suggest
that the lake was cooler in 2000 than in 1997 or 1998.

Individual trophic state indicators were calculated for
Secchi (45), Chlorophyll 2 (45), and total phosphorus
(41). The average (44) indicates that Lake Burien is
moderately productive (mesotrophic), consistent with
the rating in 1998. The average nitrogen to phosphorus
ratio was 31, with a minimum of 24, which indicates
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Volunteer Monitors

Level I (Oct 1999—Sept 2000)
Primary: None

Level IT (May—Oct 2000)
Primary: Steve Locher

that phosphorus concentrations were likely to limit
the growth of algae through the period.

A chart at the bottom of this page summarizes the
volumes of different groups of planktonic algae that
were identified and measured (see the discussion of
algae in Chapter 2). The algae in the lake were
dominated in the spring by chlorophytes (graphed as
“Other”), followed by the dinoflagellate Peridineum.
Total abundance was low through the summer,
ending with a bloom of the bluegreen Anabaena in
late September. Anabaena has been known to make
nuisance blooms in some lakes and can produce
toxins on rare occasions, but this has not been
recorded for Lake Burien.

Algae Volume for 2000
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Cottage

Volunteer monitors made physical measurements and
collected water samples for Levels I and II during water
year 2000. Average weekly Level I data are presented in
Appendix A. The biweekly summer Level II data are
recorded in Appendix B. One sample was missed out of
the 13 collection dates.

On the opposite page, data on precipitation, lake level,
Secchi transparency, and surface water temperature are
graphed over the past five years. The table below the
graphs summarizes the physical measurements made in
2000. Charts of chlorophyll 4, total phosphorus, and
total nitrogen compare the average values for May

through October.

The lake level pattern is generally similar to other King
County lakes though less pronounced, higher in winter
and low stands in early autumn. There are some sharp
rises, often tied to major rain storms. The Secchi data
indicates that water clarity fluctuates little through the

year, generally between 2 and 4 meters. A fairly complete

temperature record shows little change between years.

Individual trophic state indicators were calculated for
Secchi (52), Chlorophyll 2 (58), and total phosphorus
(51). The average (54) indicates that Cottage lake
continues to be highly productive (eutrophic) in 2000,
although phosphorus levels have dropped over the last
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Primary: Stafford Miller; Ed Grubbs
Back-up: Ann Whitney

Level IT (May—Oct 2000)

Primary: Ed Grubbs
Back-up: Stafford Miller

three years. The average nitrogen to phosphorus
ratio was 34, with a minimum of 18. This indi-
cates that phosphorus concentrations were likely to
limit the growth of algae through the period, but
this ratio dropped in late summer, favoring growth
of bluegreen algae.

A chart at the bottom of this page summarizes the
volumes of different groups of planktonic algae that
were identified and (see the discussion of algae in
Chapter 2). The spring algae were dominated by
the bluegreen Aphanizomenon, followed by several
different species, including the chrysophyte diatom
Fragilaria and the chlorophyte Volvox (graphed as
“Other”). In September, the bluegreen Anabaena
became abundant. It has been known to make
nuisance blooms in some lakes and can produce
toxins on rare occasions, so careful monitoring of

the algae will be desirable for this lake.

Algae Volume for 2000
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Cottage

Precipitation (mm)

Secchi (m)

Temp (C)

Chlorophyll a

Results and Discussion
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Desire

Volunteer monitors made physical measurements and
collected water samples for Levels I and II during water
year 2000. Average weekly Level I data are presented in
Appendix A. The biweekly summer Level II data are
recorded in Appendix B. No samples were missed out of
the 13 collection dates.

On the opposite page, data on precipitation, lake level,
Secchi transparency, and surface water temperature are
graphed over the past five years. The table below the
graphs summarizes the physical measurements made in
2000. Charts of chlorophyll 4, total phosphorus, and
total nitrogen compare the average values for May

through October.

The lake level record follows a pattern similar to other
King County lakes: higher in the wet winter months,
dropping to annual low stands in early autumn, with
sharp rises in level often tied to major rain storms. The
Secchi data indicates that water clarity fluctuates little
through the year, generally remaining around 2 meters.
A fairly complete temperature record shows little change
between years.

Individual trophic state indicators were calculated for
Secchi (51), Chlorophyll 2 (60), and total phosphorus
(50). The average (54) indicates that Lake Desire
continued to be highly productive (eutrophic) in 2000,
although phosphorus levels have dropped over the last
three years. The average nitrogen to phosphorus ratio

500 1000 Feet

Contour Interval 5 feet
Map prepared 2/14/96
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Volunteer Monitors

Level I (Oct 1999-Sept 2000)
Primary: Ed and Min Merrill

Level IT (May—Oct 2000)
Primary: Jan Falkenhagen

was 30, with a minimum of 16. This indicates that
phosphorus concentrations limited the growth of
algae through the period. However, the ratio
dropped in late summer, possibly explaining the
growth of bluegreen algae at that time (see chart

below).

A chart at the bottom of this page summarizes the
volumes of different groups of planktonic algae that
were identified and measured (see the discussion of
algae in Chapter 2). The algae in the lake were
dominated in the spring by a bloom of the chryso-
phyte diatom 7zbellaria, followed by the bluegreens
Aphanizomenon and Anabaena. In late September,
Anabaena became exceptionally abundant. It has
been known to make nuisance blooms in lakes and
can produce toxins on very rare occasions, so careful

monitoring of the algae will be desirable for this
lake.

Algae Volume for 2000
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Desire
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Dolloff

A volunteer monitor made physical measurements and
collected water samples for Levels I and II during water
year 2000. Average weekly Level I data are presented in
Appendix A. The biweekly summer Level II data are
recorded in Appendix B. Four samples were missed out
of the 13 collection dates.

On the opposite page, data on precipitation, lake level,
Secchi transparency, and surface water temperature are
graphed over the past five years. The table below the
graphs summarizes the physical measurements made in
2000. Charts of chlorophyll 4, total phosphorus, and
total nitrogen compare the average values for May

through October.

The lake level pattern is similar to other King County
lakes, higher in the wet winter months, dropping to
annual low stands in early autumn, with sharp rises in
level tied to major rain storms. The Secchi data
indicates that water clarity fluctuates little through the
year, generally remaining at or below 2 meters. Summer
temperatures may have declined slightly over the past
three years.

Individual trophic state indicators were calculated for
Secchi (56), Chlorophyll 2 (57), and total phosphorus
(55). The average (56) indicates that Lake Dolloff
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Volunteer Monitors

Level I (Oct 1999-Sept 2000)
Primary: Jason Hesla

Level IT (May—Oct 2000)
Primary: Jason Hesla

continues to be highly productive (eutrophic) in
2000, although phosphorus levels may have dropped
recently. The average nitrogen to phosphorus ratio
was 25, with a minimum of 12. This indicates that
phosphorus concentrations limited the growth of
algae through some of the period, but at times
conditions may have encouraged the growth of
bluegreen algae.

A chart at the bottom of this page summarizes the
volumes of different groups of planktonic algae that
were identified and (see the discussion of algae in
Chapter 2). The dinoflagellate Ceratium dominated
the summer algae, accompanied by the bluegreen
Aphanizomenon in June and Oscillatoria in late
summer. Oscillatoria has been known to make
nuisance blooms in some King County lakes, so its
presence should be monitored carefully.

Algae Volume for 2000
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Dolloff
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Easter

A volunteer monitor made physical measurements )
for Level I during the 2000 water year. Average Volunteer Monitors
weekly Level I data are presented in Appendix A.

Level I (Oct 1999-Sept 2000)
On the opposite page, data on precipitation, lake Primary: Mayetta E. Tiffany

level, and Secchi transparency are graphed over
the past five years. The table below the graphs
summarizes the physical measurements made Level II (May—Oct 2000)
in 2000. Primary: None

The lake level record is similar to other King
County lakes, higher in the wet winter months,
dropping to annual low stands in early autumn,
with sharp rises in level tied to major rain storms.
Secchi data was taken only when the volunteer had
access to the lake and therefore is incomplete, but
indicates that water clarity fluctuates a little through
the year, generally remaining at or below two

meters.

(No depth information available)
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Easter
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Fivemile

Volunteer monitors made physical measurements and

collected water samples for Level II during water year Volunteer Monitors
2000. The biweekly summer Level II data are recorded

in Appendix B. One sample was missed out of the 13 Level I (Oct 1999-Sept 2000)
collection dates. Primary: None

On the opposite page, data on precipitation, lake level,
Secchi transparency, and surface water temperature are Level IT (May—Oct 2000)

graphed over the past five years. The table below the Primary:  Janet Gillies
Back-up: Jenny Reilly

graphs summarizes the physical measurements made in
2000. Charts of chlorophyll 4, total phosphorus, and
total nitrogen compare the average values for May

through October. although phosphorus levels have dropped slightly
over the last three years. The average nitrogen to
The lake level data suggests a similar pattern to other phosphorus ratio was 47, with a minimum of 30,
King County lakes, higher in the wet winter months, which indicates that phosphorus concentrations
dropping to annual low stand in early autumn. The limited the growth of algae through the period.
Secchi data indicates that water clarity fluctuates little
through the year, generally remaining below 2 meters, A chart at the bottom of this page summarizes the
and is probably related to the dark color of the water. volumes of different groups of planktonic algae that
Surface temperatures have declined slightly over the last were identified and (see the discussion of algae in
three years. Chapter 2). The dinoflagellate Ceratium dominated
the summer algae, accompanied by the chrysophyte
Individual trophic state indicators were calculated for Dinobryon. In late spring, the bluegreen
Secchi (59), Chlorophyll # (46), and total phosphorus Aphanizomenon appeared, but remained subdomi-
(47). The average (51) indicates that Fivemile Lake nant. The dark color of the water may affect which
continues to be quite productive (eutrophic) in 2000, algae do well in the lake.

Algae Volume for 2000
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Fivemile
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Francis

Volunteer monitors made physical measurements and
collected water samples for Levels I and II during water
year 2000. Average weekly Level I data are presented in
Appendix A. The biweekly summer Level II data are
recorded in Appendix B. One sample was missed out of
the 13 collection dates.

On the opposite page, data on precipitation, lake level,
and Secchi transparency are graphed over the past five
years. The table below the graphs summarizes the
physical measurements made in 2000. Charts of
chlorophyll 4, total phosphorus, and total nitrogen
compare the average values for May through October.

The lake level data follows a pattern similar to other
King County lakes, high in the wet winter months,
dropping to annual low stand in early autumn, and
rising quickly in response to storm events. The Secchi
data indicates that water clarity fluctuates little through
the year, generally remaining below 3 meters, and is
probably related in part to the dark color of the water.
Summer temperatures seem to be lower in general than
many small lakes in the area and are relatively stable
from year to year.

Individual trophic state indicators were calculated for
Secchi (51), Chlorophyll 2 (56), and total phosphorus
(52). The average (53) indicates that Lake Francis
continues to be quite productive (eutrophic) in 2000,
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Volunteer Monitors

Level I (Oct 1999-Sept 2000)
Primary: Brian and Erica Moriarty

Level IT (May—Oct 2000)
Primary: Brian and Erica Moriarty

hovering between oligotrophy and mesotrophy as in
previous years. The average nitrogen to phosphorus

ratio was 24, with a minimum of 17. This indicates
that phosphorus concentrations limited the growth

of algae through the period, but occasionally condi-
tions could have been good for bluegreen algae.

A chart at the bottom of this page summarizes the
volumes of different groups of planktonic algae that
were identified and (see the discussion of algae in
Chapter 2). The chrysophyte Dinobryon dominated
the summer algae, accompanied by the dinoflagellate
Ceratium and other varieties. The color of the water
may affect the types of algae that can do well in the
lake. For example, the N/P ratio suggested
bluegreens might thrive in the lake, but no
significant populations were found.

Algae Volume for 2000
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Francis
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Garrett

A volunteer monitor made physical measurements for i
Level I during water year 2000. The average weekly Volunteer Monitors
Level I data are recorded in Appendix A.

Level I (Oct 1999-Sept 2000)
On the opposite page, data on precipitation, lake level, Primary: Dick Thurnau

Secchi transparency, and surface water temperature are
graphed over the past five years. The table below the
graphs summarizes the physical measurements made in Level IT (May—Oct 2000)
2000. Water quality data from past years is included for Primary:  None

reference. Charts of chlorophyll 4, total phosphorus,
and total nitrogen compare the average values for May

through October.

The lake level record suggests an irregular pattern of
water level, rising quickly with rainfall, with only a
suggestion of the seasonal pattern typical of many King
County lakes. The Secchi data indicates that water
clarity fluctuates between 1 to 3 meters through the
year. This is probably related to abundance of algae
since Garrett Lake has been classified as highly
productive (eutrophic) on the basis of water quality
samples in the past. Surface water temperature
fluctuates widely through the year, reaching summer
levels equal to other shallow lakes in the area. The
bluegreens Aphanizomenon and Anabaena have
dominated the algal communities during summer in the
past and may have made nuisance blooms.

(No depth information available)

0 200 feet

April 1996

48 King County Lake Monitoring Report Results and Discussion



Garrett
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Geneva

Volunteer monitors made physical measurements and i
collected water samples for Levels I and II during water Volunteer Monitors
year 2000. Average weekly Level I data are presented in

Appendix A. The biweekly summer Level II data are Level I (Oct 1999—Sept 2000)
recorded in Appendix B. no samples were missed out of Primary: Tom Jones and Sue Yunker
the 13 collection dates.

On the opposite page, data on precipitation, lake level, Level IT (May—Oct 2000)

Secchi transparency, and surface water temperature are Primary:  Laura Stiles and Bruce Harpham
graphed over the past five years. The table below the Back-up:  Tom Jones and Sue Yunker
graphs summarizes the physical measurements made in
2000. Charts of chlorophyll 4, total phosphorus and

total nitrogen compare the average values for May to phosphorus ratio was 36, with a minimum of 18.
through October. This indicates that phosphorus concentrations
limited the growth of algae through the period, but
The lake level record is similar to other King County there may have been times when conditions were
lakes, higher in the wet winter months, dropping to an favorable to bluegreen algae.
annual low stand in early autumn, with sharp rises in
level coinciding with major rain storms. The Secchi A chart at the bottom of this page summarizes the
data indicates that water clarity between 3 and 7 meters volumes of different groups of planktonic algae that
annually, probably related to changes in the algae and were identified and measured (see the discussion of
grazing zooplankton. Summer water temperatures were algae in Chapter 2). The high value in early June is
quite high in 1997 and 1998, but have decreased in the misleading because the dominant form present was
last two years. the colonial alga Volvox, which is a large hollow
sphere. The algae were quite diverse in the lake, with
Individual trophic state indicators were calculated for many species identified in the samples. The chryso-
Secchi (40), Chlorophyll 2 (44), and total phosphorus phyte Dinobryon dominated in late July, and the
(40). The average (42) indicates that Lake Geneva bluegreen Aphanizomenon was present in small
continues to have moderate productivity (mesotrophic) quantities throughout the sampling period.

in 2000, similar to past ratings. The average nitrogen

Algae Volume for 2000
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Geneva
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Haller

Volunteer monitors made physical measurements and
collected water samples for Levels I and II during
water year 2000. Average weekly Level I data are
presented in Appendix A. The biweekly summer
Level II data are recorded in Appendix B. No samples

were missed out of the 13 collection dates.

On the opposite page, data on precipitation, lake
level, Secchi transparency, and surface water
temperature are graphed over the past five years. The
table below the graphs summarizes the physical
measurements made in 2000. Charts of chlorophyll
a, total phosphorus, and total nitrogen compare the
average values for May through October.

The lake level record is similar to other King County
lakes, higher in the wet winter months, dropping to
an annual low stand in early autumn, with some rises
in level tied to major rain storms. The Secchi data
indicates that water clarity fluctuates through the
year, generally remaining between 3 to 4 meters.
Summer water temperatures have been lower in the
last two years than the other years shown. This is less
apparent in Level II data than in Level I.

Individual trophic state indicators were calculated for
Secchi (44), Chlorophyll 2 (50), and total phospho-
rus (45). The average (46) indicates that Haller Lake
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300 feet

Volunteer Monitors

Level I (Oct 1999-Sept 2000)
Primary: Rud Okeson

Level IT (May—Oct 2000)
Primary:  Rud Okeson
Back-up: Jim Taylor and Barbara Gross

continues to be moderately productive (mesotrophic)
in 2000, consistent with past ratings. The average
nitrogen to phosphorus ratio was 24, with a minimum
of 16. This indicates that phosphorus concentrations
limited the growth of algae through much of the
period, but conditions at times could have favored the
growth of bluegreen algae.

A chart at the bottom of this page summarizes the
volumes of different groups of planktonic algae that
were identified and measured (see the discussion of
algae in Chapter 2). The chrysophyte Dinobryon made
large populations in late spring, followed by the
dinoflagellate Ceratium, both common residents of
small lakes. Very few bluegreen algae were observed in
the samples.

Algae Volume for 2000
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Haller
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Horseshoe

Volunteer monitors made physical measurements and
collected water samples for Levels I and II during water
year 2000. Average weekly Level I data are presented in
Appendix A. The biweekly summer Level II data are
recorded in Appendix B. One sample was missed out of
the 13 collection dates. Since this was the first year of
sampling, the data will become a baseline for compari-
son in years to come

On the opposite page, data on precipitation, lake level,
Secchi transparency, and surface water temperature are
graphed on a five-year scale. The table below the graphs
summarizes the physical measurements made in 2000.
Charts of chlorophyll 4, total phosphorus, and total
nitrogen compare the average values for May through

October.

The lake level pattern differed from many King County
lakes in that the maximum stand was achieved in mid-
spring rather than in winter, dropping to a low stand in
early autumn. There is a significant history in the
Horsheshoe Lake watershed of rapid responses in
water level to large scale rain events, but this is not
reflected in the 2000 water year data, perhaps
because rainfall was near the 50 year average. The

(No depth information available)
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Level I (Oct 1999-Sept 2000)
Primary: Mark and Ben Harris

Level II (May—Oct 2000)
Primary: Mark and Ben Harris

Secchi fluctuated through the year, reaching a
maximum of 4 meters in late spring. The tem-
perature record is similar to other small lakes in
the area.

Individual trophic state indicators were calculated
for Secchi (47), Chlorophyll 2 (42), and total
phosphorus (43). The average (44) indicates that
Horseshoe Lake is moderately productive (me-
sotrophic). The average nitrogen to phosphorus
ratio was 52, with a minimum of 41, which
indicates that phosphorus concentrations limited
the growth of algae though the period.

A chart at the bottom of this page summarizes the
volumes of different groups of planktonic algae that
were identified and (see the discussion of algae in
Chapter 2). The total volume of algae was small,
dominated by various species of chlorophyte algae
(graphed as “Other”), including Sphaerocystis,
through most of the period. An unusual peak of the
euglenophyte Euglena (graphed as “Other”) occurred
in August.

Algae Volume for 2000
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Jones

Volunteer monitors made physical measurements and
collected water samples for Levels I and II during water
year 2000. Average weekly Level I data are presented in
Appendix A. The biweekly Level IT data are recorded in
Appendix B. No samples were missed out of the 13
collection dates. Since this was the first year of sam-
pling, the data will become a baseline for comparison in
years to come

On the opposite page, data on precipitation, lake level,
Secchi transparency, and surface water temperature are
graphed on a five-year scale. The table below the graphs
summarizes the physical measurements made in 2000.
Charts of chlorophyll 4, total phosphorus, and total
nitrogen compare the average values for May through

October.

The lake level record appears similar to many King
County lakes, with the low stand in early autumn.
Little response was seen to large rain events. The Secchi
remains steady through the year near 2 meters. Surface
water temperatures follow a pattern similar to many
small lakes in the area.

Individual trophic state indicators were calculated for
Secchi (51), Chlorophyll 2 (49), and total phosphorus
(48). The average (49) indicates that Jones Lake is
moderately productive (mesotrophic), but nearing the
threshold for eutrophy. The average nitrogen to phos-
phorus ratio was 32, with a minimum of 18, which

N
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Level I (Oct 1999-Sept 2000)
Primary: Dale and Linda Anson

Level II (May—Oct 2000)
Primary: Dale and Linda Anson
Back-up: Bill Jones

indicates that phosphorus concentrations limited the
growth of algae though the period, but at times
conditions may have been favorable for bluegreen
algae.

A chart at the bottom of this page summarizes the
volumes of different groups of planktonic algae that
were identified and (see the discussion of algae in
Chapter 2). Initial dominance by the dinoflagellate
Ceratium gave way to a bloom of the chrysophyte
diatom Asterionella in July. This was followed by the
chrysophyte Dinobryon, which made up the majority
of the phytoplankton for the rest of the period.
Small amounts of the bluegreen Oscillatoria were
present in early summer. In one sample in autumn, a
large proportion of the algae present was the
bluegreen Anabaena, which has been known to make
nuisance blooms in other lakes.

Algae Volume for 2000
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Joy

Volunteer monitors made physical measurements and
collected water samples for Levels I and II during water
year 2000. Average weekly Level I data are presented in
Appendix A. The biweekly summer Level II data are
recorded in Appendix B. Two samples were missed out
of the 13 collection dates. Since this was the first year
of sampling for Level 11, the data will become a baseline
for comparison in years to come

On the opposite page, data on precipitation, lake level,
Secchi transparency, and surface water temperature are
graphed on a five-year scale. The table below the graphs
summarizes the physical measurements made in 2000.
Charts of chlorophyll 4, total phosphorus, and total
nitrogen compare the average values for May through

October.

The lake level record is similar to many King County
lakes, with the highest levels in wet winter months,
dropping to low stands in early autumn. Some quick
rises coincided with large rain events. The Secchi
ranged from 1 to 9 meters in 2000. This is likely due
to interactions between algae and the zooplankton
grazers. The surface temperature record shows a pattern
similar to many small lakes in the area.

Individual trophic state indicators were calculated for
Secchi (41), Chlorophyll z (39), and total phosphorus
(34). The average (38) indicates that Lake Joy is low in
productivity (oligotrophic), and has excellent water
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Volunteer Monitors

Level I (Oct 1999-Sept 2000)
Primary: James Polybank

Level ITI (May—Oct 2000)

Primary:  Gary Rauen

quality. The average nitrogen to phosphorus ratio
was 59, with a minimum of 34, which indicates that
phosphorus concentrations limited the growth of
algae though the sample period.

A chart at the bottom of this page summarizes the
volumes of different groups of planktonic algae that
were identified and (see the discussion of algae in
Chapter 2). The chrysophyte diatom Cyclotella
dominated initially, which is an indication of
oligotrophic conditions, as is the generally low algal
abundance. A wide variety of algae made up the
summer and fall phytoplankton, typified by the
chlorophytes Botryococcus and Scenedesmus (graphed
as “Other”). A large number of co-occurring species
can be a sign of a healthy phytoplankton community
and good water quality.

Algae Volume for 2000
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Kathleen

Volunteer monitors made physical measurements and
collected water samples for Levels I and II during water
year 2000. Average weekly Level I data are presented in
Appendix A. The biweekly summer Level II data are
recorded in Appendix B. No samples were missed out
of 13 collection dates.

On the opposite page, data on precipitation, lake level,
Secchi transparency, and surface water temperature are
graphed on a five-year scale. The table below the graphs
summarizes the physical measurements made in 2000.
Charts of chlorophyll 4, total phosphorus, and total
nitrogen compare the average values for May through

October.

The lake level record appears similar to many King
County lakes, with the highest levels in the wet winter
months, decreasing steadily to the low stand in early
autumn. Some short term increases in level were
responses to large rain events. The Secchi appears to
have fluctuated more in past years than in 2000, when
it ranged between 1 and 3 meters. Summer tempera-
tures were lower in the past two years than in previous
years.

Individual trophic state indicators were calculated for
Secchi (52), Chlorophyll 2 (55), and total phosphorus
(46). The average (51) indicates that Lake Kathleen is
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Volunteer Monitors

Level I (Oct 1999-Sept 2000)

Primary: Steve Thomas
Backup: Keith Lanan

Level ITI (May—Oct 2000)

Primary: Keith Lanan
Backup:  Steve Thomas

classified as borderline high in productivity
(eutrophic), while in past years it was considered
mesotrophic. This is largely due to the increase in
chlorophyll 2 over the last few years. The average
nitrogen to phosphorus ratio was 31, with a mini-
mum of 18. This suggests that phosphorus concen-
trations limited the growth of algae though the
period, but conditions may have been favorable for
bluegreen algae at times.

A chart at the bottom of this page summarizes the
volumes of different groups of planktonic algae that
were identified (see the discussion of algae in
Chapter 2). Algae were low in abundance, with a
variety of species represented, until early September
when the chrysophyte Dinobryon began to build a
large population. Other algae typically found in the
lake were the dinoflagellate 7rachelomonas and the
chrysophyte Gloeobotrys. These are the varieties
found in lakes with darkly colored water. No
bluegreen algae found in the lake in 2000.

Algae Volume for 2000
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Killarney

A volunteer monitor made physical measurements and
collected water samples for Level I and part of the year
for Level I during water year 2000. Average weekly
Level I data are presented in Appendix A. The biweekly
summer Level II data are recorded in Appendix B. Two
samples were missed out of the 13 collection dates.

On the opposite page, data on precipitation, lake level,
Secchi transparency, and surface water temperature are
graphed on a five-year scale. The table below the graphs
summarizes the physical measurements made in 2000.
Charts of chlorophyll 4, total phosphorus, and total
nitrogen compare the average values for May through

October.

The lake level record appears similar to many King
County lakes, with the high level in the wet winter
months, decreasing steadily to the low stand in early
autumn. Some short term increases correlate with large
rain events. The Secchi fluctuates very little, remaining
stable from year to year, almost always between 2 to 3
meters. The temperature pattern appears similar to
many other small lakes in the area.

Individual trophic state indicators were calculated for

Secchi (46), Chlorophyll 2 (51), and total phosphorus