

















by the amount and type of boat traffic it
supports and the chemical characteristics
and temperature it maintains, While the
goal is to prevent the mussels from
becoming established in New England
waters, zebra mussels have proven to be
adaptable creatures able to survive in a
growing  range of  environmental
conditions.  Cooperative  monitoring
activities coordinated by the New
Hampshire Lakes Lay Monitoring
Program will help determine if and when
zebra mussels become established in this
region. If zebra mussels are found,
information about control techniques can
help those concerned choose the best
method to reduce the destructive impacts
of the mussels.

Take responsibilities for our
waters. If you've been boating in fresh
water outside of New England within the
past 10 days and plan to launch locally,
please...

Inspect your boat and trailer for weeds.
Remove and discard any you find. Zebra
mussels are commonly found on aquatic
plants in areas of infestation.

Flush the cooling system, bilge areas and
live wells with tap water.

Leave unused bait behind and discard bait
bucket water away from surface waters.
Keep your boat out of water to dry for 48
hours. If it is visibly fouled by algae, leave
it out until the exterior is completely dry
or...

Wash down the hull at a car wash. Hot
(140 degree F) water kills zebra mussels
and veligers and high pressure spray helps
remove them. Wash fouling off vour boat
away from water sources!

Learn more about the zebra mussel threat
in order to be forewarned of the situation

and prevent costly repairs or destructive
responses.

Share information, ideas and monitoring
tasks with other members of your lake
association, watershed council, marina
club, conservation commission, angling
group or civic organization.

Report any sightings to the New
Hampshire Lakes Lay Monitoring
Program. Preserve specimens in alcohol if
possible, note the location where they
were found, and send them in to confirm
the identification.

To receive more information,
request an educational presentation for
your next group meeting, become involved
in monitoring efforts, or confirm an
identification, contact:

Jeff Schloss

Lakes Lay Monitoring Program
109 Pettee Hall

University of New Hampshire
Durham NH 03824-3512

{603) 862-3848

or

Julia Dahlgran

Sea Grant/Cooperative Extension
Kingman Farm

University of New Hampshire
Durham NH 03824-3512

(603) 749-1565




Rainfall... People... and Lake Water

By: AlanL .Baker
Professor of Aquatic Ecology
University of New Hampshire

Reprinted from the Summer 1995 issue of Lakeside
A Publication of the New Hampshire Lakes Association

High quality lakes will always remain an invaluable attraction to people, thus an
important element of New Hampshire’s economy. Questions about changes in water quality
and clanty are often asked. Now data which have been gathered by University of New
Hampshire researchers, in cooperation with many volunteer monitors, are beginning to
provide some answers to questions such as: Have owr lakes degraded in this century? Is

water quality currently deteriorating? What is causing changes to occur? Now we can begin
to answer these questions.

Dynamic Lakes

In order to understand the answers, one must have some awareness of Limnology - the
study of the geologic, physical, chemical and biological dynamics of lakes. It is important to be
alert to the changing nature of lakes, their sensitivity to disturbances, and their likelihood to
degrade or improve in quality in response to poor or good protection strategies.

It is possible to identify many characteristics that determine the uniqueness of each lake
and help to distinguish a blue jewel from a septic waste depot. Volunteer monitors from the
N.H. Lay Lake Monitoring Program (LLMP) have amassed data from more than 100 New
Hampshire lake sites over the past decade. The objective of this effort, established in 1978, was
to develop information to scientifically document long-term trends in water quality.

It is now possible to understand the kinds of disturbances that modify the characteristics
of a lake for better or worse. This cooperative effort between lakeshore property owners and
UNH researchers has established how lake water quality changes over the decades. Based upon
accumulated data it is possible to use a model to predict these events.

The Overview

Although each New Hampshire lake is unique, and there is a diversity of lake types in
the state, the LLMP data reveal a remarkably common pattern in the "behavior" of most lakes.
Researches anticipated that multiple sites within any given lake would have the same
characteristics. There is also strong evidence that large and small lakes follow a similar pattern



of changes, within the ice-free period of a single year as well as through nearly two decades of
observations. This is quite a surprise! How can unique lakes in unique watershed "behave" in
such a similar manner?

The "long-term" changes in water quality characteristics are not always monotonously

negative, but appear fo fluctuate corresponding to 11-year cycles of solar flares or sunspots.
What is the role of human behavior? There is no cyclic pattern to human activity on lakes.
Why, for example, did Squam Lake become greener from 1979 through 1984, then
suddenly clarify in 19852 Why did the clarity of nearly all lakes in the LLMP program
improve in 19857 Why did the chlorophyll (the major pigment in microscopic plants) decrease
significantly in the same year? Furthermore, why was total phosphorous in the water very low
in 19857 Why was there a relatively high Acid Neutralizing Capacity in that year? (ANC is the
capacity of a lake to absorb or buffer higher levels of acidity in the water). Finally, why have
all these water quality parameters changed together in the reverse direction from 1986 to
19937

A few lakes have "misbehaved” and followed opposite trends during the same period,
but this can be attributed to their unique characteristics, and to site-specific circumstances.

The Hunch

New Hampshire is a relatively small state. Despite other diversities, our lakes are all
subjected to the climate we enjoy at 43° to 44° North latitude. The whimsical nature of New
England weather, difficult to predict, variable from season to season and year to year, is well
known. Could it be that our lakes are responding to climatic variation and global warming?
What was unique about 19857

A reasonable hunch was that changes in total rainfall could be the "pied piper" playing
the tune to which the lakes have danced. A comparison of rainfall data from 30 National
Oceanographic and Atmospheric Administration weather stations confirmed that the state is
basically a single climate region. While rainfall is much higher in some areas than others, the
pattern is similar no matter where one looks. A dry year is a dry year and a wet year is a wet
year, statewide. The record rainfall between July 1984 and June 1985 occurred during a period
of sub-normal rainfall relative to 30-year averages.

So! We have a clue.

The Model

The majority of New Hampshire's lakes are what is known as "nutrient limited." This
means that certain nutrients, especially phosphorus and nitrogen, when present in lake water
stimulate high levels of growth in microscopic aquatic plants such as algae and phytoplankton.
Humans, along with other creatures, process these nutrients quickly and deposit them in lakes
or in water flowing down a watershed.

[n addition, most watersheds in New Hampshire are small and have steep topography.
The streams within these watersheds are typically short and fast-flowing, delivering rainwater
to lakes very quickly. Thus, episodes of high rainfall deliver more nutrients by washing them
into lakes from watersheds. Prolonged periods (up to one year) of high rainfall lead to more



nutrient loading and higher total phosphorus levels, therefore greener and less transparent lakes,
In addition, sulfur dioxide in rainwater--the ingredient that causes acid rain - and solutes
{dissolved acids) collected within the watershed, lowers the ANC of our lakes, i.e., the capacity
of lakes to buffer the effects of acidity is diminished.

At its present state of development, the LLMP model suggests that the total volume of
rainfall is the cause of both seasonal and long-term annual changes in lake water quality
throughout New Hampshire. Most lakes "improved” in dry years such as 1985 and "degrade”
in wetter years such as 1984 and 1986. The model works to the extent that the loading of
nutrients into nutrient-deprived lakes is dependent on rainfall, and this appears to be the case.

Further verification of the mode! comes from the few more productive lakes, i.e., those
higher in naturally occurring levels of nutrients. The "richer” in nutrients a lake, the "greener” it
tends to be. Such "rich" lakes tend to be "diluted" by the loading of stormwater running off the
watershed. This again directly implicates rainwater as the "piedpiper” which causes such lakes
to be somewhat less productive, therefore "improved,” during wet years.

Implications

At least two important predications can be developed when interpreting the LLMP
model. First, changes in rainfall volume associated with global warming will influence lake
water quality directly. If New Hampshire becomes drier, the lakes will tend to remain
transparent and on that basis, will likely "improve" in water quality. Otherwise, a wetter future
will likely deplete water quality to some extent.

Second, the model provides substantial evidence that our lakes are sensitive to changes
in nutrient loading. Such loading can be controlled to a large extent by the choices people make
with regard to activitics within a watershed area. Such activities include land use and
development patterns and practices within the watershed area, as well as along the shoreland
areas of lakes and streams. Human activity on the water can also have some Impact on nutrient
loading of lakes (see Spring 1995 Lakeside).

Efforts to minimize nutrient loading can make a difference. Such practices as:

. routine pumping of septic systems

° erosion control

. maintaining buffer and wooded areas near lakes and within watershed

. controi of storm water run-off from roof tops, impermeable driveways and
parking lots

all help to minimize nutrient transport to lakes.

Future Concerns

While we can predict lake water quality parameters based upon weather patterns in a
given year or over a period of years, there are a number of issues that require more
comprehensive and thoughtful policy development if New Hampshire's lakes are going to
remain the blue gems that we take for granted.

here are some of the unresolved issues:
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The survival of each lake given the multiple uses which they receive now, and will
receive in the next millenntum.

The study of lake capacity, or use beyond which a lake becomes undesirable.

The possibility that lakes will lose their aesthetic and economic value if they visibly
degrade over time.

The establishment of a comprehensive statewide lake use plan to manage our Jakes
effectively.
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The Zebra Mussel Threat to New
Hampshire

The Zebra Mussel, a non-native freshwater mollusk that has successfully invaded a
host of lakes and rivers throughout northeastern and central North America, continues its
expansion towards New Hampshire. In the past three years, primarily due to the efforts of
state agencies like New Hampshire Fish Game and New Hampshire Department of
Environmental Services (DES), the New Hampshire Lakes Association as well as local lake
associations, residents and visitors have started to become aware of this non-native aquatic
nuisance. All of these groups have been assisted by the University of New Hampshire (UNH)
SeaGrant and Water Resource Extension Programs of the Northern New England Mussel
Watch.

‘These tenacious little shellfish have caused almost a billion dollars worth of trouble in
the Great Lakes region of the US and Canada. More recently, they impacted water suppliers
and a federal fish hatchery on Lake Champlain in neighboring Vermont to the tune of
millions of dollars. Thus, there is great concern with this potential threat to New Hampshire’s
precious fresh waters. But given the fact that many lakes and streams have very soft waters
(they contain low mineral content especially that of calcium which is important for
reproduction and shell construction) how concerned should we be?

Table 3 breaks down the colonization potential of Zebra Mussels according to the
water conditions they encounter. As can be seen, most of our fresh waters meet their

TABLE 3
ZEBRA MUSSEL COLONIZATION POTENTIAL

Based on environmental tolerances of known wild and lab populations in Europe

and North America
(modified from C. O’Neill, NY SeaGrant Zebra Mussel Clearing House 6/95)
Variable High Moderate Low Very Low - NH Summer: - [NH CSummer o
Potential | Porential | Potential | Potential D Range'® lAverage %l o

SALIRITY {ppt) 0 - 1 I 4 - 10 16 - 35 i Jrlesst ghana0 |
CALCIUM (mg/L) > 28 20 -25 5 - 30 < 9 B
pH {units] 7.4 - 8.5 7.0 - 7.4 | 6.5 -7.0 | < 6.5

8.5 - 9.0 > 9.0
WATER TEME. C) 18 - 25 16 -18 § -15 < 8

25 ~29 28 - 30 > 30
DISSOLVED g8 - 10 6 - 8 4 - € < 4
OXYSEN {pgm)
CONDUCTIVITY > 83 3% - 82 22 - 36 < 21
{unhos at 25°C)
CHLORCPHYLL Greatey 2 ppb CHL a {algae lewvel)}

than -

* Summer upper water (epilimnetic) layer data from UNH Freshwater lglology' C.‘.rfoup” and NH DES

Limnology Center

data bases 1978 to 1993; total of 597 NH lakes sampled.
> = greater than; < = less than.



temperature, algae, salinity and oxygen requirements. Limiting colonization for a majority of
our lakes is pH and calcium content. It is ironic that the conditions that hurt us most in
combating acid rain impacts may be our saving grace in preventing dense colonies of
mussels. Of the two parameters, calcium is the more critical in that the pH of even the softest
waters can increase to more tolerable levels due to the photosynthetic activity of submerged
plants and algae (the removal of carbon dioxide from the water raises the pH in dense weed
beds and in more productive lakes).

Care must be taken in concluding how safe we really are from infestation. These data
are only from known zebra mussel habitats. In the lab, zebra mussels have successtully
reproduced at salinities as high as 15 parts per thousand. Also, the lower limit of the calcium
requirement continues to fall with time.

So which of our waters are most

susceptible to Zebra Mussel colonization? Table 4. Lakes Most Susceptible
Table 4 lists those waters with calcium to Zebra Mussel Colonization.
concentrations of 9 parts per million or [Lake Town
greater. There are two lakes that have water | Horseshoe (fow risk) Merrimack
conditions  highly = conducive  to |HarisPond Petham
colonization, three lakes with moderate | Kimbalt Pond Canterbury

Post Pond Lyme

potential and at least 16 lakes with low
potential (an additional 8 lakes have
calcium levels just under 9 parts per
million). Most are located somewhere near
the Connecticut River that has limestone
deposits that can contribute calcium to
nearby waters. The others are in the lower
Merrimack River valley. There are also
some close to the sea coast. UNH Sea
Grant has initiated monitoring for adult
mussels on the majority of these lakes
through existing NH LLMP (UNH),
VLAP (DES) and Cooperative
Extension/SeaGrant monitoring programs.
While our current understanding of ESHEES —
the mussels may allow for a brief sigh of rehet on the part of our low calcium lakes, boaters
and anglers should still continue to take the proper precautions on all waters. We are still
continuing to amass all of the available information and research on these persistent little
shelifish. The most frightening information indicates that these critters are becoming more at
home in a wider range of water conditions; the water conditions within the mussels American
range are much wider than those found in the mussels native habitat in Central Europe. Zebra
Mussels have only been in our country since sometime around 1988 while they have been
known to ocecur in large freshwater lakes such as the Black, Caspian and Aral seas for
hundreds if not thousands of years. This means that the invading mussels have been adapting
quickly. Remember also that our native sheilfish have adapted very well to our soft waters.




That is the reason zebra mussel warning signs have been posted with information
posters and pamphlets at public areas and boat-launch sites. These materials are in place at
lakes with higher calcium levels as well as high boat traffic arcas. In addition, these
precautions will minimize the risk of introducing non-native weeds like milfoil and other new
plant and animal invaders that could eventually find a way into New Hampshire.

By: Jeft Schloss
UNH Cooperative Extension
Water Resource Specialist

Reprinted from the August 1995 issue of Lakeside
A Publication of the New Hampshire Lakes Association
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Figure 10. Location of the 1995 Chocorua Lake deep sampling
station, Site 1 South, Tamworth, New Hampshire.
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Figure 11. Chocorua Lake, 1995. Seasonal Secchi Disk (water
transparency) trends for lay monitor Site 1 South. The dotted
horizontal lines on the plot border the ranges common to
oligotrophic, mesotrophic and eutrophic lakes.

Figure 12. Chocorua Lake, 1995. Seasonal chlorophyll @ trends for
lay monitor Site 1 South. Chlorophyll a concentrations are
expressed as parts per billion (ppb) chlorophyll a. The dotted
horizontal line on the plot borders the ranges common to
oligotrophic and mesotrophic lakes.

Figure 13. Chocorua Lake, 1995. Seasonal dissolved color trends for
lay monitor Site 1 South. Dissolved color concentrations are
expressed as platinum-cobalt units (ptu). The dotted horizontal

line denotes the 1995 dissolved color concentration for LLMP
lakes.
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Figure 14. Comparison of the 1995 Chocorua Lake, Site 1 South, lay
monitor Seecchi Disk transparency data with previous yearly
data. The patterns of the bars display the minimum, average and
maximum values for the respective years sampled while the
length of the bars represents the total range of values. The
shaded regions on the graph denote the ranges characteristic of
low, moderate and high Secchi Disk transparencies. The higher
the Secchi Disk value the clearer the water. Secchi Disk readings
are measured to the nearest tenth (0.1) of a meter.

Figure 15. Comparison of the 1995 Chocorua Lake, Site 1 South, lay
monitor chlorophyll o data with previous yearly data. The
patterns of the bars display the minimum, average and
maximum values for the respective years sampled while the
length of the bars represents the total range of values. The
shaded regions on the graph denote chlorophyll ¢ concentrations
typical of unproductive and moderately productive lakes. The
higher the chlorophyll @ concentration the greener the water (i.e.
more algal growth).
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APPENDIX A

Lakes Lay Monitoring Program, U.N.H.
[Lay Monitor Datal]

Chocorua Lake, NH
-- subset of trophic indicators, all gites, 1995

1595 SUMMARY

Average transparency: 5.1 (19%5: 7 values; 4.0 - €.4 range)
Average chlorophyll: 1.6 {(19%5%5: 6 wvalues; 1.1 - 2.7 range)
Average Lake phos.: 6.1 {199%5: 1 wvalues; 6.1 - 6.1 zrange)
Average alk (gray): 2.5 (193%5: 7 wvalues; 2.0 - 2.8 range)
hverage alk {pink): 3.4 (199%95: 7 wvalues; 2.8 - 3.7 range}
Average cclor, 440: 11.3 (1%95: 6 wvalues; 5.4 - 14.6 rangs)
Site Date Trans- Chl a Total Alk. Alk. Color
parency (ppb) Phios (gray) (pink) Pt-Co
{m) (ppb) ph 5.1 ph 4.6 units
1 South 06/14/1995 5.6 1.1 -——-- 2.6 3.7 ----
1 South 06/30/1995 6.4 1.4 - 2.0 2.8 11.2
1 South 07/09/199s 5.7 1.4 - 2.3 3.6 10.3
1 Scuth 07/25/1995 4.5 i.6 ---- 2.7 3.7 .4
1 Scuth 08/04/19395 4.9 o 6.1 2.8 3.4 8.4
1 South 08/17/1985 4.4 1.4 -——- 2.7 3.4 14.6
1 South 08/30/1995 4.0 2.7 -——= 2.6 3.5 12.9
<< End of 1995 listing, 7 records >>



Chocorua Lake - Site 1 South [Lay Monitor Datal
Higtorical Secchi Digk Transparency Data Summary {1982-1995)

Year Minimum Average Maximum Sample

Secchi Secchi Secchi Size

Disk Disk Disk
Trangparency Trangparency Transparency

{meters) {meters) (meters)
1982 4.0 4.8 6.0 4
1283 4.5 5.4 5.4 11
1584 3.5 4.8 5.5 7
1985 4.4 5.6 £.5 9
1986 3.2 4.5 6.3 9
1987 4.0 4.8 5.7 9
1988 5.1 5.3 5.5 2
1988 4.0 4.8 5.5 9
15580 4.4 4.7 5.0 2
1991 3.0 4.3 5.7 7
1952 6.3 6.3 5.3 1
1993 4.8 5.7 6.5 2
1994 4.0 4.6 5.4 8
1995 4.0 5.1 6.4 7

Historical Chlorophyll 2 Data Summary (1982-1885)

Year Minimum Minimum Minimum Sample
Chlorophyll a Chlorophyll a Chlorephyll a Size
Concentration Concentraticon Concentration

{ppb) (ppb} (ppb)

1382 i.8 2.3 2.7 2

1983 0.3 J0.8 1.4 14

1384 0.3 1.1 1.6 5

1585 0.6 1.0 1.6 9

1986 1.1 1.9 2.7 9

1587 0.1 1.6 2.6 7

1588 3.3 3.3 3.3 1

1988 1.7 2.8 3.8 10

1990 3.0 3.1 3.1 2

15391 1.3 2.6 4.8 7

1852 1.6 1.6 1.6 1

1593 1.0 1.9 3.0 6

15854 1.6 3.1 4.0 11

1995 1.1 1.6 2.7 2



APPENDIX B

GLOSSARY OF LIMNOLOGICAL TERMS

Aergbe- Organisms requiring oxygen for life. All animals, most algae and some
bacteria require oxygen for respiration.

Algae- See phytoplankton.

Alkalinity-  Total concentration of bicarbonate and hydroxide ions (in most lakes).

Anaerobe-  Organisms not requiring oxygen for life. Some algae and many bacteria are
able to respire or ferment without using oxygen.

Anexic- A system lacking oxygen, therefore incapable of supporting the most common
kind of biological respiration, or of supporting oxygen-demanding chemical reactions. The
deeper waters of a lake may become anoxic if there are many organisms depleting oxygen via

respiration, and there is little or no replenishment of oxygen from photosynthesis or from the
atmosphere.

Benthic- Referring to the bottom sediments.

Bacterioplankton- Bacteria adapted to the "open water” or "planktonic” zone of lakes,
adapted for many specialized habitats and include groups that can use the sun's energy

(phytoplankton), some that can use the energy locked in sulfur or iron, and others that gain
energy by decomposing dead material.

Bicarbonate- The most important ion (chemical) involved in the buffering system of New
Hampshire lakes.

Buffering-  The capacity of lakewater to absorb acid with a minimal change in the pH. In
New Hampshire the chemical responsible for buffering is the bicarbonate ion. (See pH.)

Chloride- One of the components of salts dissolved in lakewater. Generally the most
abundant ion in New Hampshire lakewater, it may be used as an indicator of raw sewage or
of road salt.

Chlorophyll a- The main green pigment in plants. The concentration of chlorophyll a
in lakewater is often used as an indicator of algal abundance.

Circulation- The period during spring and fall when the combination of low water
temperature and wind cause the water column to mix freely over its entire depth.

Density- The weight per volume of a substance. The more dense an object, the heavier
it feels. Low-density liquids will float on higher-density liquids.



Dimictic- The thermal pattern of lakes where the lake circulates, or mixes, twice a year.

Other patterns such as polymictic {many periods of circulation per year) are uncommon in
New Hampshire. (See also meromictic and holomictic).

Dystrophy- The lake trophic state in which the lakewater is highly stained with humic
acids (reddish brown or yellow stain) and has low productivity. Chlorophyll @ concentration
may be low or high.

Epilimnion- The uppermost layer of water during periods of thermal stratification. (See
lake diagram).

Eutrophy- The lake trophic state in which algal production is high. Associated with
eutrophy is low Secchi Disk depth, high chlorophyll g, and high total phosphorus. From an
esthetic viewpoint these lakes are "bad" because water cIanty is low, aquatic plants are often
found in abundance, and cold-water fish such as trout and salmon are usually not present. A

good aspect of eutrophlc lakes is their high productivity in terms of warm-water fish such as
bass, pickerel, and perch.

Free CO2-  Carbon dioxide that is not combined chemically with lake water or any other

substances. It is produced by respiration, and is used by plants and bacteria for
photosynthesis.

Helomixis- The condition where the entire lake is free to circulate during periods of
overturn. (See meromixis.)

Humic Acids- Dissolved organic compounds released from decomposition of plant leaves
and stems. Humic acids are red, brown, or yellow in color and are present in nearly all lakes
in New Hampshire. Humic acids are consumed only by fungi, and thus are relatively
resistant to biological decomposition.

Hydrogen fon- The "acid" ion, present in small amounts even in distilled water, but
contributed to rain-water by atmospheric processes, to ground-water by soils, and to
lakewater by biological organisms and sediments. The active component of "acid rain". See
also "pH" the symbolic value inversely and exponentially related to the hydrogen ion.

Hypolimnion-The deepest layver of lakewater during periods of thermal stratification. (See
lake diagram)

Lake- Any "inland" body of relatively "standing” water. Includes many synonyms
such as ponds, tarns, loches, billabongs, bogs, marshes, etc.

Lake Morphology- The shape and size of a lake and its basin.

Littoral- The area of a lake shallow enough for submerged aquatic plants to grow.

Meromixis- The condition where the entire lake fails to circulate to its deepest points;
caused by a high concentration of salt in the deeper waters, and by peculiar landscapes (small
deep lakes surrounded by hills and/or forests. {Contrast holomixis.)

Mesotrophy- The lake trophic state intermediate between oligotrophy and eutrophy. Algal
production is moderate, and chiorophyll @, Secchi Disk depth, and total phosphorus are also
moderate. These lakes are esthetically "fair” but not as good as oligotrophic lakes.



Metalimnion- The "middle" layer of the lake during periods of summer thermal
stratification. Usually defined as the region where the water temperature changes at least one
degree per meter depth. Also called the thermocline.

Mixis- Periods of lakewater mixing or circulation.

Mixotrophy~ The lake condition where the water is highly stained with humic acids, but
algal production and chlorophyll a values are also high.

Oligotrophy- The lake trophic state where algal production is low, Secchi Disk depth is
deep, and chlorophyll ¢ and total phosphorus are low. Esthetically these lakes are the "best"
because they are clear and have a minimum of algae and aquatic plants. Deep oligotrophic
lakes can usually support cold-water fish such as lake trout and land-locked salmon.

Overtarn- See circulation or mixis

pH- A measure of the hydrogen ion concentration of a liquid. For every decrease
of 1 pH unit, the hydrogen ion concentration increases 10 times. Symbolically, the pH value
is the "negative logarithm" of the hydrogen ign concentration. For example, a pH of §
represents a hydrogen ion concentration of 10" molar. [Please thank the chemists for this
lovely symbolism -- and ask them to explain it in lay terms!] In any event, the higher the pH
value, the lower the hydrogen ion concentration. The range is 0 to 14, with 7 being neutral 1
denoting high acid condition and 14 denoting very basic condition.

Photosvnthesis- The process by which plants convert the inorganic substances carbon
dioxide and water into organic glucose (sugar) and oxygen using sunlight as the energy

source. Glucose is an energy source for growth, reproduction, and maintenance of almost all
life forms.

Phytoplankton- Microscopic algae which are suspended in the "open water" zone of
lakes and ponds. A major source of food for zooplankton. Common examples include:

diatoms, euglenoids, dinoflagellates, and many others. Usually included are the blue-green
bacteria.

Parts per million-  Also known as "ppm”. This is a method of expressing the amount of
one substance (solute) dissolved in another (solvent). For example, a solution with 10 ppm
of oxygen has 10 pounds of oxygen for every 999,990 pounds (500 tons) of water. Domestic
sewage usually contains from 2 to 10 ppm phosphorus.

Parts per billion-  Also known as "ppb". This is only 1/1060 of ppm, therefore much less
concentrated. As little as 1 ppb of phosphorus will sustain growth of algae. As little as 10
ppb phosphorus will cause algal blooms! Think of the ratio as I milligram (1/28000 of an
ounce} of phosphorus in 25 barrels of water (55 gallon drums)! Or, 1 gallon of septic waste
diluted into 10,000 gallons of lakewater. It adds up fast!

Planktoun- Community of microorganisms that live suspended in the water column, not
attached 1o the bottom sediments or aquatic plants. See also "bacterioplankton” (bacteria),
“phytoplankton” (algae) and "zooplankton” (microcrustaceans and rotifers).

Saturated- When a solute (such as water) has dissolved all of a substance that it can. For
example. if you add table salt to water, a point is reached where any additional salt fails to



dissolve. The water is then said to be saturated with table salt. In lakewater, gaseous oxygen

can dissolve, but eventually the water becomes saturated with oxygen if exposed sufficiently
long to the atmosphere or another source of oxygen.

Specific Conductivity- A measure of the amount of salt present in lakewater. As the
salt concentration increases, so does the specific conductivity (electrical conductivity).

Stratum- - A layer or "blanket”. Can be used to refer to one of the major layers of
lakewater such as the epilimnion, or to any layers of organisms or chemicals that may be
present in a lake.

Thermal Stratification- The process by which layers are built up in the lake due to
heating by the sun and partial mixing by wind.

Thermocline- Region of temperature change. (See metalimnion.)

Total Phosphorus- A measure of the concentration of phosphorus in lakewater. Includes
both free forms (dissolved), and chemically combined form (as in }iving tissue, or in dead but
suspended organisms).

Trophic Status- A classification system placing lakes into similar groups according to
their amount of algal production. (See Oligotrophy, Mesotrophy, Eutrophy, Mixotrophy, and
Dystrophy for definitions of the major categories)

Z- A symbol used by limnologists as an abbreviation for depth.

Zooplankton- Microscopic animals in the planktonic community. Some are called "water
fleas”, but most are known by their scientific names. Scientific names include: Daphnia,
Cyclops, Bosmina, and Kellicottia.





