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Figure 21. Temperature and dissolved oxygen profiles depicting
data collected at Lake Kanasatka, Site 3 West, on August 7,
1995. The temperature and dissolved oxygen data were collected
at one-half meter intervals. The gray shaded region on the
graphs represents the dissolved oxygen concentrations stressful
to warmwater fish.
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Figure 22. Lake Kanasatka, Site 1 Deep, Site 2 Animal and Site 3
West, macro-zooplankton data depicting the Cladoceran commu-
nity composition on August 7, 1995. Macro-zooplankton data
were collected by pulling a 64 micron mesh net vertically through
the water column and retaining the net contents for microscopic
analysis. The macro-zooplankton densities are presented as
number of animals per liter.
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Figure 23. Lake Kanasatka, Site 1 Deep, Site 2 Animal and Site 3
West, macro-zooplankton data depicting the Copepod community
composition on August 7, 1995. Macro-zooplankton data were
collected by pulling a 64 micron mesh net vertically through the
water column and retaining the net contents for microscopic
analysis. The macro-zooplankton densities are presented as
number of animals per liter.
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Figure 24. Lake Kanasatka, Site 1 Deep, Site 2 Animal and Site 3
West, micro-zooplankton data depicting the Rotifer and Nauplii
community composition on August 7, 1995, Micro-zooplankton
data were collected by pulling a 64 micron mesh net vertically

through the water column and retaining the net contents for mi-

croscopic analysis. The micro-zooplankton densities are presented
as number of animals per liter.
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Lakes Lay Monitoring Program, U.N.H.
[Lay Monitor Datal

L.ake Kanasatka, NH
-- subset of trophic indicators, all sites, 1935

1995 SUMMARY

A{rerage transparency:
Average chlorophyll:
Average alk {(gray):
Average alk (pink):
Average color, 440:
Site Date
1 Deep 07/08/1985
1 Deep 07/16/1995
1 Deep 07/22/1995
1 Deep 07/31/1995
1 Deep 08/11/1995
1 Deep 08/19/1995
2 Animal 07/03/1995%
2 Animal 07/09/199%
2 Animal 07/16/1595
2 Animal  07/22/1995
2 Animal 07/30/1995
2 Animal 08/06/1995
2 Animal 08/12/1995
2 Animal 08/18/1995
2 Animal 08/27/199%
2 Animal 09/03/1995

-
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SR T R N W ]

Trans-
parency
{(m}
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(1995
(1995:
(1995:
(1995
(1995;

1s
15
10
10

Chl a

{ppb)

N i i
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values;
valueg;
values;
valueg;
values;

Total
Phos
(ppb)

End of 1995 listing,

13.
15.
1.

N NN W W

aAlk.
{gray}

ph 5.1 ph 4.5
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N

16

6.5 range
2.7 range
14.9% range
17.0 range
23.2 range
Alk. Color
(pink) Pt-Co
units

16.8 17.2
16.8 22.3
16.1 11.2
16.8 15.5
16.¢6 —
15.¢6 -
15.2 19.8
17.0 11.2
15.8 ——--
16.3 23.2
records >



O T Co o LT T T Sy Sy WP

BOA NN RN NN R NN NN

Historical Secchi Disk Transparency Data Summary (1983-1995)

Site

Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Animal
2nimal
2nimal
Animal
Animal
Animal
Animal
Inimal
Animal
Animal
Animal
Animal
Animal

Year

1883
1584
1885
1586
1587
1588
1988
19s8¢
1981
iss2
1583
1594
19895
1983
1984
1985
1988
1987
1988
1983
1590
1891
1892
1993
1534
1995

Minimum Average Masximum
Secchi Secchi Secchi
Disk Disgk Disk
Transparency Transparency Transparency
(meters) {meters) {meters)
5.7 6.1 6.5
4.0 5.5 £.8
5.2 6.6 7.5
4.4 4.5 5.9
5.2 5.5 6.5
5.0 6.1 €.8
4.0 5.8 6.8
4.8 5.2 5.8
4.8 5.9 6.5
5.0 5.6 6.3
4.5 5.2 5.7
5.0 5.3 5.5
6.0 6.0 6.0
5.8 6.2 6.5
4.5 5.2 6.9
4.5 £.1 7.2
3.8 4.7 5.5
4.5 5.1 6.0
4.9 5.6 6.5
4.3 5.4 6.5
4.5 4.9 5.8
4.0 5.0 5.8
5.0 5.4 6.0
4.7 5.5 6.5
4.9 5.1 5.5
4.3 5.2 6.5

[Lay Monitor Datal

Sample
Size
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Site

Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Animal
Animal
Animal
Animal
Animal
Animal
Animal
Inimal
Animal
Animal
Animal
Animal
Animal
Youngs
Youngs
Youngs
Youngs

Historical Chlorophyll a Data Summary (1983-1995)
[Lay Monitor Datal]

Year

1983
ic84
1985
1986
1887
1988
1989
1980
1991
1892
1993
1994
1995
1983
1384
1985
1986
1387
1988
1888
1590
1991
1992
1993
1994
1995
1984
1985
1986
1994

Minimum
Chlorophyll a Chlorophyll a Chlorophyll a
Concentration Concentration Concentration

{(ppb)
1.
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2

Average

{ppb)
1.
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Maximum

{ppb)
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Biological, Physical and Chemical Data (August 7, 1995)

[FBG Datal
Site Depth Chl a Diss. CO, Alkg  Alkp Total
{m) {ppb} Color (mg/l) (mg/1) (mg/1) Phos.
(ptu) {ppb)}
2 Animal 0-5.5 3.2 16.3 ~---- 1¢.1 10.6 10.4
2 Animal 0.5 2.0 S.4 1.2 10.1 10.8 ————
2 Animal 6.5 5.4 11.2 1.5 10.2 10.9 1447.0
2 Animal B.0 -——— e 7.4 11.2 11.7 17.0
1 Deep 0-5.58 1.2 9.4 ~wa- 9.9 10.7 8.4
1 Deep 0.5 1.8 10.3 1.2 10.1 10.7 -———
1 Deep 3.0 ---- ———- 1.4 10.3 16.8 -——-
1 Deep 6.5 g.8 11.2 1.8 10.0 10.8 10.8%
1 Deep 11.5 ---- ~=m-  14.9 14.7 15.7 19.8
3 West 0-6.5 2.9 10.3 --=w 10.1 10.8 11.2
3 West 0.5 2.2 10.3  ---- 1i0.1 10.7 -————
Site Secghi Disk Transparency (meters)
1 Deep 5.% meters
2 Animal 5.6 meters
3 West 5.1 meters
Physical and Chemical Data (August 7, 1995)
' [FBG Data]
Site Depth Temp DO Cong Sp Cond pH Turbidity
{m) (°c) (mg/L) (uS/cm) (NTU)
1 Deep 0.3 24.5 8.1 68.0 7.6 0.1
1 Deep 0.3 24 .5 8.0 68.0 7.5 0.2
i Deepn 0.5 24.5 8.0 68.0 7.6 0.2
1 Deep 1.0 24.5 8.1 68.0 7.5 0.1
1 Deep 2.0 24.5 8.0 68.0 7.6 0.1
i Deep 2.0 24 .4 8.0 68.0 7.5 0.1
i1 Deep 3.0 24 .4 8.0 67.0 7.5 0.2
1 Deep 4.1 24.3 8.0 67.0 7.6 0.1
1 Deep 5.0 24 .2 7.9 6€7.0 7.5 0.4
1 Deep 5.6 24.1 7.8 67.0 7.5 0.4
1 Deep 6.0 21.3 2.4 67.0 7.4 0.2
1 Deep 6.5 18.8 9.9 66.0 7.3 1.1
1l Deep 7.1 16.9 8.3 65.0 7.1 0.6
1 Deep 7.5 15.5 5.4 67.0 6.7 1.2
1 Deep 8.1 15.1 3.2 69.0 6.6 0.8
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Site Depth Temp DO Conc Sp Cond pH Turbidity

(m) (°c) (mg /L) (us/cm) {(NTT)
1l Deep 8.7 14.2 2.6 68.0 6.4 0.6
1 Deep 8.0 13.8 1.3 €8.0 6.5 1.0
1 Desp 10.1 12.9 c.2 67.0 5.4 1.9
1 Deep 11.0 11.86 0.2 76.0 6.5 3.2
.1 Deep 11.5 11.3 0.2 82.0 6.7 2.6
1 Deep 11.8 11.2 0.2 82.0 6.7 2.3
Animal 0.2 24.4 8.0 €8.0 7.5 G.0
Animal 0.3 24.4 8.0 67.0 7.5 0.1
Animal 0.5 24 .4 8.0 68.0 7.5 0.1
Inimal 1.1 24 .4 8.0 €8.0 7.5 0.1
Animal 1.9 24.3 8.0 €7.0 7.5 0.2
Animal 3.1 24.2 8.0 68.0 7.5 0.8
Animal 3.5 24.2 7.9 67.0 7.5 0.1
Animal 4.0 24.2 7.8 68.0 7.5 0.2
Animal 4.4 24.1 7.8 £9.0 7.5 0.3
Animal 5.1 24.1 7.7 68.0 7.4 0.3
EAnimal 5.5 23.8 7.7 68.0 7.3 0.3
Animal 6.0 22.1 8.7 66.0 7.2 0.4
Znimal 5.9 22.3 8.6 €7.0 7.2 0.2
Animal 6.5 19.8 9.2 67.0 7.2 .7
Animal 6.7 18.6 9.1 €6.0 7.0 1.8
Znimal 7.1 18.1 8.4 £65.0 7.0 1.8
Animal 7.5 17.90 6.9 67.0 6.8 0.8
Animal 7.7 i5.9% 4.8 69.0 6.6 0.9
Animal 8.0 15.4 2.8 €9.0 6.5 C.8
Animal 8.3 14.5 1.7 71.0 6.5 1.7
Animal 8.6 14.5 1.1 77.0 6.6 2.
Youngs 0.1 24.7 7.9 68.0 7.4 0.2
Youngs 0.3 24.7 7.9 68.0 7.4 0.1
Youngs 0.5 24.7 7.9 £€8.0 7.4 0.2
Youngs 1.0 24.6 7.9 £7.0 7.4 0.2
Youngs 2.0 24 .4 7.8 66.0 7.5 0.2
Youngs 3.1 24.4 7.9 67.0 7.4 0.3
Youngs 4.0 24.3 7.8 67.0 7.4 0.8
Youngs 5.1 24 .2 7.6 68.0 7.3 0.4
Youngs 6.0 24.1 7.6 68.0 7.3 .8
Youngs 6.5 24.0 7.4 67.0 7.2 0.6
Youngs 6.7 23.8 7.2 68.0 7.1 1.7
Youngs 7.0 22.0 8.2 6§7.0 7.0 0.3
Youngs 7.2 17.% 3.4 72.0 6.6
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APPENDIX B

GLOSSARY OF LIMNOLOGICAL TERMS

Aerobe- 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.

Anoxic- A system lacking oxygen, therefore incapable of supporting the most
common kind of biological respiration, or of supporting oxygen-demanding chemical re-
actions. 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 sys-
tem 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.

Chlorophyvll a- The main green pigment in plants. The concentration of chloro-
phyll @ 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 un-
common in New Hampshire. (See also meromictic and holomictic).

’ Dystrophy- The lake trophic state in which the lakewater is highly stained with hu-
mic acids (reddish brown or yellow stain) and has low productivity, Chlorophyll @ con-
centration 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 a, and high total phosphorus. From
an esthetic viewpoint these lakes are "bad" because water clarity 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 eutrophic 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.

Holomixis- 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.

Hvdrogen Ion- 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 hy-
drogen ion.

Hvypolimnion- The deepest layer of lakewater during periods of thermal stratifi-
cation. (See lake diagram)

Lake- Any "inland" body of relatively "standing” water. Includes mMany syno-
nyms such as ponds, tarns, loches, billabongs, bogs, marshes, ete.

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 eu-
trophy. Algal production is moderate, and chlorophyll a, Secchi Disk depth, and total

B-2



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. -

Overturn- See circulation or mixis

pH- A measure of the hydrogen ion concentration of a liquid. For every de-
crease of 1 pH unit, the hydrogen ion concentration increases 10 times, Symbolically,
the pH value is the "negative logarithm" of the hydrogen ion concentration. For exam.
ple, a pH of 5 represents a hydrogen ion concentration of 10-5 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.

Photosynthesis- The process by which plants convert the inorganic substances car-
bon dioxide and water into organic glucose (sugar) and oxygen using sunlight as the en-

ergy 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 1/1000 of ppm, therefore much
less concentrated. As little as 1 ppb of phosphorus will sustain growth of algae. As lit-
tle as 10 ppb phosphorus will cause algal blcoms! Think of the ratio as 1 milligram
(1728000 of an ounce) of phosphorus in 25 barrels of water (65 gallon drums)! Or, 1
gallon of septic waste diluted into 10,000 gallons of lakewater. It adds up fast!




Plankton- Community of microorganisms that live suspended in the water column,
not attached to 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 OXyger.

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

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 metaliinnion.)

Total Phosphorus- A measure of the concentration of phosphorus in lakewater. In-
cludes both free forms (dissolved), and chemically combined form (as in living 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, Mixotro-
phy, 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,





