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ABSTRACT

CORRELATION OP SELECTED DISSOLVED SUBSTANCES AND 
THE DISTRIBUTION OP POTAMOGETON IN NEW ENGLAND

by

CARL BARRE HELLQUIST

Selected water chemical factors (hydrogen ion con
centration, total alkalinity, free carbon dioxide, nitrates, 
total phosphates, and chlorides) sampled at 321 locations 
throughout New England suggest that total alkalinity (bicar
bonates and carbonates) is the major chemical factor In
fluencing the distribution of Potamogeton taxa. The z test 
and differences between alkalinity means provide a statis
tical basis for establishing six distinct species clusters.
A one-way design analysis of variance indicates that alka
linity is highly significant in the formation of these 
clusters. Nitrates and chlorides also are of significant 
value in determining the same clusters, but not nearly as 
important as total alkalinity. Free carbon dioxide and 
total phosphates are of little value in the formation of 
the groups. A one-way design analysis of varianoe within 
clusters indicated results similar to those between clusters.
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Bicarbonates and carbonates (total alkalinity) 
dissolved In water are an Important, source of carbon for 
photosynthesis, and may therefore be of Importance In the 
distribution of Potamogeton, The clusters formed from the 
statistical analysis may be utilised to establish a means 
of classifying New England waters. The highly alkaline 
waters above 90,0 mg/1 CaCO^ are characterised by Potaao- 
geton nectlnatus. Alkaline waters ranging between 61.0- 
90,0 mg/1 CaCO^ contain such taxa as £. frlesll. £. crlsnus. 
£• llllnoensls and £. filiformls var. bgrgpĵ g, character
istic of northeastern Maine and western New England. The 
majority of the taxa occur in the moderately alkaline waters 
(15.1-60.0 mg/1 CaC0 3> and Include the most common species: 
£• solrlllus. £. SBt&ydy^a var. ffjftfua,. £. as%m§., £. 
gramlneus. £. sosterlforwls and £. BwgHiHfi var. 
slmus. The add "soft* waters (0.0-15*0 mg/1 CaCO^) char
acteristic of eastern New England contain such taxa as £. 
confervoldes. £. diverslfollus var. trlofrPBiMaing a»d £. 
oakeslanus.

Hydrogen ion concentration (pH) was not utilised in 
statistical analysis beyond the calculation of correlation 
coefficients because the coefficients Indicated that total 
alkalinity was the better chemical parameter influencing 
plant distribution.

The nitrates were highly significant In the deter
mination of the cluster formation but not nearly as signi
ficant as total alkalinity. Where the alkalinity is high
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nitrates are usually high. Bicarbonates, carbonates, and 
nitrates are soluble in water and are of importance to the 
plants. Nitrate values were highest in the agricultural 
regions of New England.

Chlorides also are extremely soluble in water and 
nay influence the plant growth. The Fotanogetons that are 
extremely tolerant of higher chloride content Include 
Potamogeton gorfglifltUft var. and £. Beg$l3-
fltM. Potamogeton PW81UMP var. frQifflllBftgUft was also 
found to be tolerant of higher chlorides along the coast. 
The distribution of the remaining 29 taxa did not correlate 
with the chloride content.

Free carbon dioxide and dissolved total phosphates 
are of low significance in Potamogeton distribution. Free 
carbon dioxide is common throughout New England waters in 
low amounts, and is a source of some carbon dioxide for 
photosynthesis, but is of little value in determination of 
plant distribution. Dissolved phosphates are of little 
value since they are quickly absorbed by the substrate, 
hence very little is available to the plants through the 
water. Phosphate values are greatest in rivers where they 
are unable to be rapidly absorbed by the substrate. In 
order to determine the value of phosphorus to 
distribution, a thorough survey of the soils must be under* 
taken.

This study indicates the Importance of water chem
istry in the distribution of Potamogeton taxa. The water

xiv



serves as the najor source for blcarbonates, carbonates, 
nitrates, and chlorides. Certain species such as P. 
crlamia. £. frlesll. and £. nodosus Indicate waters high 
In nutrients.
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INTRODUCTION

New England, with its great abundance of lakes 
and streams, provides for a wide variety of aquatic plants. 
The two main drainage areas in the region are the coastal 
watershed, with the major rivers draining to the Atlantic 
Ocean, and the St, Lawrence River watershed. The chemical 
quality of theBe waters varies due to the general substrate 
of a specific area, farming runoff, and pollution due to 
man. Much of the region lacks any calcareous substrate, 
hence the waters are acidic or neutral. The acidic areas 
occur mainly in sandy regions of the coastal drainage and 
granitic regions inland. This Includes all of Rhode Is
land, most of New Hampshire, Maine, Massachusetts, and 
parts of Connecticut and Vermont. Alkaline areas ocour 
over the limestone regions of northeastern Maine, most of 
Vermont (especially in the Lake Champlain valley), western 
Massachusetts in the Housatonlc River valley, and in west
ern and southern Connecticut, While working with Potamo
geton it became obvious from the many floristic publica
tions (Fernald, 1950; Gleason, 1952; Passett, 1957), and 
some monographs on the genus (e.g. Hagstrom, 1916; Fernald, 
1932; Ogden, 19*0), that specific pondweeds seem to favor 
acid, alkaline, or brackish waters. A survey of the liter
ature revealed only two studies on the distribution of 
aquatic plants and water ohemistry in the United States.

1
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These were carried out by Steenls (1932) in Wisconsin and 
Moyle (19*15) in Minnesota. My investigations were con
ducted in an attempt to define the ranges of the species 
of Potamogeton in New England in relation to the chemical 
properties of the waters in which they grow*

Morong (1893) recognized 37 species of Potamogeton 
in North America, 14 of them restricted to this continent. 
Ascherson and Graebner (1907) recognized 38 species. Only 
five North American species are not found in the north
eastern United States. These are Potamogeton clystocarous 
Fernald, £, subslblrlcus Hagstrom, £. groenlandlcus Hag- 
strom, £. latlfollus (Robbins) Morong, and £. oblongus 
Viviani (Morong, 1893. Hagstrom, 1916; Fernald, 1950; 
Haynes, 1974).

In the northeastern United States and southeastern 
Canada, Gleason (1952) recognized 30 species, while Fernald 
(1950) recognized 37 species including 52 varieties. The 
nomenclature in this paper follows that of Fernald (1950), 
with modifications of some taxa as reported by Kleklowski 
and Beal (1965), and Haynes (1974). The number of taxa 
recognized here in the northeastern United States and 
southeastern Canada is thus reduced to 40, while in New 
England 37 varieties in 29 species are recognized.
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REVIEW OP LITERATURE

The Importance of vascular aquatic plants has re
ceived much thought and experimentation. Moore (1915) 
states,

Aquatic plants have contested for possession of the waters much as the grasses have contended for supremacy on land, until it may be said that the dominant forage crop of our lakes, ponds, and streams is to be found among the pondweeds, the Potamogetons.
Shelford (1921) noted that aquatic rooted vegetation is 
not an important food source. This was refuted by many 
(Tltcomb, 1909; MoAtee, 1911; Moore, 1915* Metcalf, 1931; 
Kubiohek, 1933; Martin and Uhler, 1939; Pond, 1959). It 
has been noted that some species of Potamogeton are ex
tremely important food for wild ducks (Metcalf, 1931; 
Martin and Uhler, 1939; Kublchek, 1933). Potamogeton 
fruits are a valuable source of food for ducks, coots, 
geeBe, grebes, swans, marsh birds, shore birds, and other 
game birds (Seulthorpe, 1967).

Aquatic maorophytes are of value to fish as food, 
nesting sites, areas of egg attachment, and protection 
(Mulligan, 1969). Seulthorpe (1967) reported the foliage 
of the pondweeds to be of moderate Importance as fish 
food, but of great importance as a food produoer, spawning 
medium, and as a souroe of shade and shelter. King and 
Hunt (1967) found that carp feed on Potamogeton follosus 
but seemed to leave P. pectlnatus and £. or1sous alone.
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Lowden (1969) indicated that Potamogeton gramlneus. £. 
robbinall. and £. zosterlforals were being elialnated by 
the carp. Larger vascular aquatic plants also serve as a 
mechanical support for algae, which are utilised as a food 
source by nany fish and birds (Pond, 1905).

Oxygenation of water by maorophytes has been noted 
by Titoomb (1909)* Baine and Yonts (1937)* and Mulligan 
(1969)• When temperature, currents, and wind action are 
low, submerged plants contribute most of the oxygen in the 
water (Baine and Yonts, 1937)* Plants are essential for 
proper aeration of water and are especially important In 
shallow ponds of limited area (Titooab, 1909).

Mulligan (1969) indicated that other factors are 
Influenced by benthic maorophytes. These lnolude shading 
and cooling the sediments of the littoral zone; slowing 
water currents and movement; providing habitats for sessile 
organisms; converting Inorganic material to organio matter; 
and holding the soil in place through their root systems.

Water quality has become an increasing concern of 
the aquatic biologist. Certain plants have been shown to 
commonly occur in eutrophio or polluted water, e.g. Pota
mogeton £• QtefciiigtflliMU Btttemitt iuti&U»6u£. IZBha
latlfolia. Valllsnerla flatrISAM* and HlrtOThlllUB SXtiL* 
bescens (Passett, 1957; Seulthorpe, 1967; Suominen, 1968; 
Lind and Cottam, 1969; Harmon and Doane, 1970). Certain 
other speoles may be considered to be plants of non-polluted, 
clear water, e.g. Megalodonta £SSM1» tlfiitlllSf
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N. KEasmtai. £• frlesl!. and £. strlctlfollus (Stuckey, 
1971; Cook sfeal.., 1974; Haynes, 1974).

There Is much controversy aa to whether the char
acteristic quality of the substrate or the water Is re
sponsible for the distribution of aquatic plants. Oerloff 
(1969) states,

Many higher aquatic plants are fixed In position, as are terrestrial species, but they absorb nutrients from both the bottom muds In which they are rooted and the waters surrounding shoot portions.
Pearsall (1920; 1929) found plant distribution to be re
lated to the nature of the substratum. Physical and chem
ical characters of the muds of lake and stream beds have 
been found to be closely correlated with the plants on them 
(Misra, 1938).

The substrate holdB some substances more firmly 
than others. Investigations show that most soils absorbed 
the oxides, salts of the alkalis, and alkaline earths 
(Pond, 1959). These are potassium, ammonium, magnesium, 
sodium, and calcium. The nitrogen, phosphorus, and potas
sium compounds are also firmly retained in the substrate. 
Vater may or may not contain enough of the above substances 
In solution to be of aid to vascular plants (Pond, 1959).

Aquatic plants occur in all types of substrata. 
These Include clay, sand, gravel, and loam. The most abun
dant plant species attain their greatest development upon 
well-decomposed organic soils and are the least developed 
In sandy soils (Wilson, 1937; Pond, 1959). The organic 
soils are characteristic of lakes in an advanoed stage of
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development while sandy lakes whose substrates are poor 
in the products of vegetative decomposition are considered 
to be more primitive or youthful (Wilson, 1937).

Dissolved chemicals have been shown to effeot plant 
growth. Nitrates, phosphates, and to some extent, carbon, 
have been considered to be limiting factors in the growth 
of most plants (Gerloff, 1969); Mulligan and Baranowskl, 
1969; Lee, 1973). Carbon dioxide, total alkalinity, and 
pH have also been considered to be controlling factors in 
the distribution of many plants (Arber, 1920; Pearsall,
1921; Hicks, 1932; Moyle, 19̂ 5; Hodgdon e£ £&., 1952;
Spence, 1967). Steemann Nielsen (19^) noted that the 
bicarbonate ion is the single most important carbon souroe 
for plants. Chloride content affects the distribution of 
these plants in inland brackish lakes and in coastal eatu* 
aries. Aquatic plants, which have been found in brackish 
waters include Na.1as marina. PrtfflPK&tflP > £•
flllformls. £. follosus. £. M r t f t i r t H l t  filUZBlft U H £ l B & .  
and Zannlchellla EfilHStjrls.

Much work has been conducted on the chemical content 
of various aquatics. Pond (1905) reported on the chemical 
differences in the ash of experimental plants that had been 
rooted In the soil and others simply anchored. He found 
that nitrogen, potash, and phosphoric acid were not absorbed 
in sufficient amounts by anchored plants to aohleve normal 
growth. Total chemical composition of aquatic plants, 
especially Potamogeton. has been tested for by various 
researchers (Sohuette and Alder, 1927; Biemer and Toth,
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1969). Prom the studies of Rlemer and Toth (1969) It was 
found that the percentage of calcium was the highest, 
followed by nitrogen, potassium, and chlorine, with phos
phorus and manganese of lowest concentration. Oerloff 
(1969) also indicated the content of nitrogen and phos
phorus in samples of vascular aquatic plants. He found 
the percentage of nitrogen as high as if. 68 in Elodea cana
densis and the percentage of phosphorus as high as 0.70 in 
3kUi.qnsr.tft areerlcana.

Boyd (1970) proposed that certain species of plants, 
e.g. Elflhsratft mSSUBSS. ft2«El£an&» Altemanthera
phlloxeroldes. and Tvpha latlfolla may be utilized to absorb 
nutrients from polluted waters. The plants then would be 
mechanically harvested thus removing the nutrients. I have 
observed plankton blooms In lakes in Massachusetts after 
the removal of vascular aquatics by chemical methods. Such 
blooms result from the Increased availability of nutrients 
that were previously utilized by the vascular plants (Mulli
gan, 1969).

Vascular aquatics may become a nuisance when they 
become too abundant. In the southern United States Plstia
st rat lot e8. AltonHimtftgrfl fijgfrpmlft ££ft&-
sloes. and Nalas guadalunensls are a problem, while in the 
northern states Mvriophyllua sol cat urn, ptfarnqgetefl S&S&L&* 
at us. Elodea canadenBls. and phramitea goflfflfflftlS are often 
over-abundant (Mulligan, 1969). In New England, flyglfi- 
nhvllum heterophvllum. gftfroffibft qftrpllnlftflft* and mgflpggfrpn 
crlspus are becoming a problem in some areas.
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Control of nuisance plants is a concern of the 
aquatic biologist. Many types of control are employed, 
Including mechanical remoral; biological controls, e.g. 
the use of grazing fish, such as carp (Cyprlnus carolo). 
or members of the African genus Tllania to uproot and feed 
on plants; and fertilization of waters to Increase algal 
blooms, thus shading out submerged macrophytes. The use 
of herbicides has been found to be the most effective means 
of control (Mulligan, 1969). Prom observations in the 
field, chemicals have become an effective means of control 
in New England, especially on Myrlonhyllum BPlcatum. £1. 
heteronhyllum. gqteffihfr (arttUlfoBfflfr. and ££if£U£*
In New England Potamogeton does not appear to be a major 
problem.
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SAMPLING PROCEDURES

Field work was conducted during the summers of 
1971-1973 at 321 locations throughout New England. The 
locations are listed and mapped in Appendix I. Many of the 
sites and regions visited were determined beforehand by 
consulting the herbaria of the University of New Hampshire, 
Harvard University, and the New England Botanical Club. In 
these harbarla, specimens noted by many authors (e.g.,
St. John, 1916; Fernald, 1932; Ogden, 19̂ 3* Voss, 1972) as 
alkaline ("hard") or acid ("soft") water plants were util
ised to determine water-quality regions of New England.
This procedure was of particular value for locating rarer 
plants of such regions.

Plants were collected in plastic bags and brought 
back to the laboratory to be pressed and dried. These 
specimens have been distributed to a number of herbaria 
around the world. A complete list of all specimens and 
maps of observation sites may be found in Appendix II.

A water sample was also obtained at each location. 
This sample, where possible, was collected away from the 
areas of plant concentration and at a similar depth of 
light penetration as determined with a Kemmerer sampler.
In streams and shallow bodies of water, samples were taken 
just below the surface.

The water samples were analyzed for hydrogen ion 
concentration (pH), total alkalinity, free carbon dioxide,
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nitrates, total phosphates, and chlorides. Total alka
linity expressed as milligrams per liter (mg/1) CaCÔ  was 
determined by titration with 0.02N sulfuric acid using 
phenophthaleln and methyl orange as Indicators (Theroux 
et al.. 19*0; Gotterman, 1969). Free carbon dioxide was 
tested for by titrating with n/4*t- sodium hydroxide using 
phenophthaleln as an Indicator. The results are recorded 
as mg/1 free carbon dioxide (Theroux §£ a^., 19*1-3). The 
test for chlorides was the argentometric method (Orland, 
1965) and the results are recorded as mg/1 chloride. 
Nitrates, total phosphates, and pH were determined on the 
Hellige Aqua Analyzer, model No. 950E (Hellige Inc., Garden 
City, N. Y.). This is a pre-calibrated photoelectric 
colorimeter. Results were recorded as mg/1 nitrate (NÔ ) 
and phosphate (PÔ ). To convert the nitrate value to the 
nitrogen portion of the nitrate multiply nitrate value by 
0.2259. The phosphorus portion of the phosphates 1b ob
tained by multiplying the phosphate value by 0.3262. These 
results will be In mg/1.
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STATISTICAL PHOCEDURE

Means, medians, and ranges of chemical data were 
calculated for each species found in at least five field 
locations, Duncan's Multiple Range test was utilized in
itially to segregate species occurring under similar con
ditions. The test was abandoned because each pair of 
adjacent means was always found to be similar.

Correlations were calculated between all pairs of 
the chemical measures to determine those variables which 
measured Independent parameters. Separations were sought 
in the data by placing all data into a distribution of 
differences on a single basis, e.g. alkalinity. The prob
ability that differences between adjacent means will be two 
standard errors apart is known and points exceeding 0.05 
were sought. The means were computed and arranged in de
scending order. The differences between adjacent means 
were calculated. Unusually large differences were looked 
for as dividing points between clusters. Mo separations 
were made if the z value of a normal distribution (Steel 
and Torrle, I960) had a probability of approximately 0.10 
or smaller (Appendix IV). When the means were arranged by 
descending alkalinity values, six clusters of taxa were 
determinable. That is to say that between the means within 
clusters the likelihood of a difference of the magnitude 
found was greater than 0.10 and that between a specific
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mean and the next adjacent smaller mean, the probability 
of suoh a difference was less than 0.10*

A one-way design analysis of variance was computed 
on the six clusters that had been determined. This analysis 
was conducted to test for significant differences among the 
six clusters on means other than that on which they had been 
segregated. A second analysis showed that real differences 
among means of the subsets were present after the partitions 
were made.
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RESULTS

The results of the ohemloal tests for all areas 
are found in Table 15» (Appendix III). The means, medians, 
and ranges of the six chemicals for all taxa are found in 
Tables 1-6. Potamogeton flllformls var. maoounll. £. 
ZflElSatMfl, E. E* latsralia* £• dlverslfolius var.
dlverslfolius and one hybrid, £. X longlllgulatua. were 
not found at a sufficient number of locations to make com
putation of summary data meaningful. When observing the 
results on Tables 1-6, the range is the most useful infor
mation since it includes the extremes where the taxa are 
found. The median should be utilized rather than the mean, 
since certain taxa have a few extremely high or low values. 
Graphs indicating the frequency of occurrence of Potamo
geton at different hydrogen ion concentrations and alka- 
linltles are found In Figures 50 and 51 (Appendix III).
The frequenoy of occurrence of the taxa along the tested 
chemical gradients are found in Tables 16-48 (Appendix III).

The data from the areas sampled in New England in
dicated the great variability that occurs. The pH values 
ranged between 5.0 and 10.7 (Table 1, Figure 2). Lower 
values were found in eastern New England; some were in bog 
ponds. The higher values were all from bodies of water 
either undergoing a plankton!c bloom or choked with vascular 
vegetation. Two of the three values of 10.0 or above were 
from small, shallow bodies of water along the coast which



14
Table 1. Occurrence of New England Potamogetonand observed hydrogen Ion concentrationIn lake and stream waters**

Hydrogen ion concentrationNumberSpecies Kean Median Range Analyses
P. filiformis var. borealis 7.8 7.6 7.5 _ 9.1 10
P. filiformis var. macounii 7.6 7.6 7*5 - 7.7 3
P. vaginatus 7.5 7.5 1
P. pectinatus 8.1 8.0 7.1 - 10.7 26
£. robbinsii 7.2 7.2 6.3 - 8.3 49
P. crisgus 7.6 7.6 6.7 - 9.8 31
P. confervoides 6.? 6.5 5*5 6.8 11
P* sosteriformis 7.5 7.4 5.8 - 10.2 74
P. follosus 7.8 7.6 6.5 - 9.8 62
P. friesil 8.0 7.5 7.0 - 9.8 12
P. strictifolius 7.7 7.8 7.0 - 8.4 5
P. pusillus var. pusillus 8.1 .7*7 7.5 - 10.2 21
P. pusillus var. Remmiparus 6.7 6.6 6.3 - 7.1 8
P. pusillus var. tenuissimus 7.1 6.9 5.7 - 10.2 143
P. X longiligulatus 8.0 7.8 7.7 - 8.4 3
P. hillii 7.5 7.1 7.1 - 7.4 2
P. obtusifolius 7.* 7.5 6.7 - 8.2 18
P. lateralis 6.4 6.4 1
P. vaseyl 7.2 7.2 6.7 - 7*6 11
P. spirillus 7.0 6.8 5.9 - 10.2 78
P. dlverslfolius var. diversifolius 6.6 6.6 1
P. dlverslfolius var. trichonhyllus 6.4 6.6 5.4 - 7.0 32
£•- eoihydrus var. epihydrus 7.6 7.4 6.9 - 8.6 15
2* epihydrus var. ramosus 6.8 6.7 5.0 - 9.5 154
2- sloinus var. tenuifolius 7-5 7-2 6.6 - 9.9 24
p. alpinus var. subelliptlcus 7.4 7.5 6.5 - 9.2 18
p. amjgllfolius 7.5 7.5 5.7 - 9.8 78
2* pulcber 6.5 6.6 5.6 - 7-5 21
p. nodosus 7.8 7.5 6.8 - 9.5 20
2* Kramlneus var. gramineus 7.5 7.2 5*7 - 9.8 85
2* frramineus var. maximus 6.8 6.9 5.0 - 7.6 15
2- (cramineus var. myriophyllus 7.0 6.9 6.4 - 8.0 17
2* lllinoensls 8.5 8.0 6.8 - 10.2 24
p. natans 7.1 6.9 5.0 - 9.8 152
p. oakesianuB 6.4 6.6 5.6 - 7.2 33
p. praelongua 7.7 7.5 6.7 - 9.8 39
2* riohardsonii 7.6 7.4 6.7 - 10.2 27
p. perfoliatus var. bupleuroides 7.5 7.1 6.5 - 9.8 46
to ta l o f sampling locations 7.2 7.0 5.0 - 10.7 321
*7axe with leea than five observations are not included in the statistical
analysis*
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Table 2. Occurrence of New England Potamogetonand observed total alkalinity in lakeand stream waters**
Total alkalinity mg A  CaCOj NumberMean Median Range Analyses

F. filiformis var. borealis 65.95 65.50 24.0 - 88.0 10
F. filiformis var. macounii 76.00 85.00 55.0 - 88.0 3
P. vaginatus 105*00 .105.00 1
F. jjectinatus 95.85 92.50 30.0 - 231.5 26
F. robbinsii 25-58 21.00 3.0 - 100.0 49
F. crispus 69.58 76.50 12.0 - 170.0 31
P. confervoides 5.45 5.50 0.5 - 7.0 12

P. zosteriformis 49.54 40.00 4.5 - 123.5 74
F. foliosus 65.20 60.00 14.0 - 137-5 62
P. friesii 71.22 69.50 35.0 - 123.5 11
P. strietifollus 69.50 71.50 55*0 - 90.0 5
P. pusillus var. pusillus 61.02 56.00 25.0 » 114.5 21
P. pusillus var. gemmiparus 8.62 9.00 2.5 - 13.0 8
F. pusillus var* tenuissimus 30.26 16.00 2.5 - 169.0 143
P. X lonsriligulatus 84.66 90.00 71.5 - 92.5 3
F. hillil 121.75 111.00 111.0 - 132.5 2
P. obtusifolius 47.75 48.00 13.5 - 104.5 18
P. lateralis 15.50 15.50 1
F. vasejri 21.77 21.00 7.0 - 45.0 11
P. sgirillus 15.70 11.00 2.5 - 57.5 78
P. diversifoliua var. dlverslfolius 2.00 2.00 1
£• dlverslfolius var. trichophyllus 6.19 4.50 1.5 * 21.0 32
p. epihydrus var. epihydrus 55-76 57.50 9-0 - 100.0 15
p. epihydrus var. ramosus 17.67 11.00 2.0 - 132.5 154
p. alpinus var. tenuifolius 55.58 19.50 4.0 - 115.0 24
p. alpinus var. subellipticus 49.80 49.00 10.0 - 104.5 18
£. amplifolius 29.16 25.00 3.5 - 123.5 78
P. pulcher 9*59 8.50 3.0 - 38.0 21
P. nodosus 72.75 62.00 5.0 - 231.5 20
P. gramineus var. gramineus 51.96 20.50 2.5 - 123.5 85

gramineus var. maxlmus 15*50 12.50 3.0 - 55.0 15
p. gramineus var. myriophyllus 18.73 16.50 3.5 - 78.0 17
p. illinoensis 67.95 65-50 20.0 - 123.5 24
p. natans 33.92 17.00 2.5 - 132.5 152
£• oakesianus 7.19 5.00 2.0 - 20.0 33
p. praelonmus 46.25 36.00 8.0 - 123.5 39
2* richardsonii 45*61 36.00 13.5 - 107.0 27
p. perfollatus var. bupleuroides 29.76 19.50 5.0 - 137.5 46
total of sampling locations 35.25 20.00 0.5 - 231.5 321
*Taxa with less than five observations are not included in the statisticalanalysis*
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Table 3* Occurrence of New England Potamogeton .and observed free carbon dioxideconcentration in lake and stream waters.*
Free carbon dioxide mg /I

NumberSpeoiee Mean Median Range Analyses
P. filiformis var. borealis 1.30 1.00 0.0 - 3 .0 10
P. filiformis var. macounii 1.33 1.00 0.0 3 .0 3
P. vaKinatus 4.00 4.00 1
P. pectinatus 1.63 0.00 0.0 - 9 .0 26
P. robbinsii 2.16 1.50 0.0 - 7 .5 49
P. CriBPUB 2.35 1.00 0.0 - 12.0 31
P. confervoides 3.31 2.50 1*0 - 10.0 11
P. zosteriformis 2.98 2.00 0.0 **27.5 74
P. foliosus 2.58 1.00 0.0 - 27 .5 62
P. friesli 2.59 1.50- 0.0 - 12.0 12
P. strictifolius 4.30 1.00 0.0 **12.0 5
P. pusillus var. pusillus 1.48 0.50 0.0 - 9 .0 21
P. pusillus var. gemraiparus 2.75 1.50 1.0 - 6.0 8
P. pusillus var. tenuissimus 2.58 2.00 0.0 - 12.5 143
P. X lonrilioulatus 5.83 8.50 0.0 - 9.0 3
p. hlllii 12.50 10.00 10.0 - 15.0 2
P. obtusifolius 2.19 1.50 0.0 - 7.0 18
P. lateralis 4.00 4.00 1
P. vase.yl 3.77 1.00 1.0 - 27.5 11
P. spirlllus 2.63 2.00 0.0 - 27.5 78
P. dlverslfolius var. dlverslfolius 1.00 1.00 1
p. dlverslfolius var. trichoohvllus 3.43 2.50 0 .5 - 14.0 32
P. epihydrus var. epihydrus 1.60 1.00 0.0 - 27.5 15
P. epihydrus var. ramosue 3.16 2.50 0.0 - 27.5 154
P. alpinus var. tenuifolius 2.39 2.00 0.0 - 7.0 24
P. alpinus var. subelliptlcus 3.22 1.50 0.0 - 14.0 18
P. amplifolius 2.22 1 .50 0.0 “ 9.0 78
P. pulcher 4.30 3.50 1.0 - 14.0 21
P. nodosus 2.45 1.50 0.0 - 9.0 20
P. gramineus var. graoineuB 2.33 1.50 0.0 - 27.5 85
P. graralneus var. maximus 2.17 2.00 0.0 - 4.5 15
P. gramineus var. myriophyllus 2.21 1.50 0.0 mt 7.5 17
P. illinoensis 1.08 0.00 0.0 - 7.5 24
P. natans 3.13 2.50 0.0 - 18.5 152
£• oakesianus 3.34 2.50 1.0 - 9.5 33
P. praelongus 1.40 1.00 0.0 - 7.0 39
f *  richardsonli 1.87 2.00 0.0 - 4 .5 27
p. perfolietus var. buoleuroldes 2.03 1.50 0.0 - 7.5 46
to ta l o f sampling locations 3.08 2.00 0.0 - 27.5 321
*Taxa with lees than five observations are not included in the statistical
analysis.
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(Cable *-• Occurrence of New England Potamogetonand observed nitrate concentration
In lake and stream waters*

Spades Mean
Nitrates
Median

»g /I 
Range NumberAnalyses

P. filiformis war. borealis 15.08 *.00 0.5 - 32.5 10
P. filiformis var* macounii 1.35 1.00 0 .0 - 3 .0 3
P. vaginatus 20.00 20.00 1
P. gectlnatus 6.65 * .5 0 1.5 - 15j>5 26
P* robbinsii 5.5* 5.00 0.8 - 19.5 *9
P. orlsous 8.96 7-70 2.0 - 24.0 31
P. confervoides 3**5 3.50 1.7 - 6.5 11
P. soateriformis 6.08 4.60 0.0 - 24.0 7*
g. foliosus 7.89 5*30 0 .0 - 32.5 62
P. friesii 8.78 6.60 4.3 - 20.0 12
P. strictifolius 2.88 2.50 1.5 - 5*0 5
P« pusillus var. pusillus 7.13 5.00 1.0 - 17.* 21
P. pusillus var. gemmiparus 2.30 2.40 1*7 * 3*3 8
P. pusillus var. tenuissimus 4.84 3.30 0.0 - 24.0 1*3
P. X longiligulatus 6.50 2.50 1.5 - 15.5 3
P. hill11 5.00 2.00 2.0 - 8.0 2
P. obtuslfoliue *•96 *.00 0 .0 - 11.5 18
P. lateralis 3.30 3.30 1
g. vaseyi 5.25 5.50 0.5 - 10.5 11
P. spirillus *•35 3.10 0.5 - 13.0 78
g. dlverslfolius var. dlverslfolius 6.00 6.00 1
P. dlverslfolius var* trlchophyllus *.15 3.30 1.2 - 8.7 , 32
P. epihydrus var. epihydrus *.27 4.30 0 .0 - 8.3 15
P. epihydrus var. ramosus *•2* 5.10 0 .0 - 17 .5 15*
P. alpinus var. tenuifoliuB 5.08 *.30 0.5 - 15*0 2*
P. alpinus var. subellipticus 6.52 *.00 0.0 - 18.0 18
P. emplifollus *•91 3.30 0.5 - 22.0 78
g. pulcher *.78 3.10 0.0 - 10.0 21
P. nodosus 5.66 *.50 1.5 - 15.5 20
P. pjramineua var. gramlneus 5.60 3.50 0.0 - 24.0 85
P. gramineus var. maxlmus 3.76 3.10 2.5 - 6.0 15
g. gramineus var. myriophyllus 5.9* 5.30 1 .0 - 17.5 17
g. illlnoensis 6.63 *.30 1.0 - 24.0 24
g. natans 5*27 3.80 0.0 - 24.0 152
g. oakeaianus *.7* 3.20 0.0 - 13*0 33
g. praelongus 6.58 *.80 0.0 - 24.0 39
g. richardsonii 5.78 5*00 0.0 - 4.5 27
g. perfoliatus var. bunleuroides 5.27 *.30 0.8 - 17.* 46
total of sampling locations 5.*7 *.00 o.o - 32.5 321
Taxa with less than five observations are not Included in the atatlatlcalanalysis*



Table 5- Occurrence of New England Potamogetonand observed total phosphate concentrationIn lake and stream waters**
Xotal phosphates mg /I

Speoies Mean Median Range Analyses
P. filiformis var* borealis *19 •04 .02 _ .78 10
P. filiformis var* macounil .09 .09 •02 - .16 3
P. vaginatus *25 .25 1
P. pectinatus •23 .18 .02 - 1.65 26
P. robbinsii *13 .10 .00 - .45 49
£• crispus •25 .16 .02 - 1.12 31
£• eonfervoides .12 .08 .02 - .30 11
p. zosteriformis .16 .12 .00 - 1.00 74
p. foliosus *15 .10 .00 - .78 62
p. fries!1 •24 .18 .02 - .58 12
p. strictifolius .19 .12 .09 - .48 5
p. pusillus var* pusillus *15 .10 .02 - .41 21
p. pusillus var* gemmiparus .22 .10 .08 ee .60 8
p. pusillus var* tenuissimus *17 .10 .00 1.12 143
p. X longiligulatus .16 .17 .12 - •23 3
p. hillii .08 .06 .06 - .10 2
p. ObtUSifOliUB .14 •10 .00 - .60 18
p. lateralis •12 .12 1
p. vaseyi .13 .15 .02 - .20 11
p. spirillus .17 .11 .00 - 1.12 78
p. dlverslfolius var* dlverslfolius .10 .10 1
p. diversifolius var. trichophyllus .16 .10 .02 - .60 32
p. epihydrus var. epihydrus .14 .12 .02 - .32 15
p. epihydrus var. ramosus .15 .10 .00 - 1.12 154
p. alpinus var* tenuifolius .12 .10 .00 - .23 24
p. alpinus var* subellipticus .11 .06 .00 - .20 18
p. amplifolius .14 .10 .00 - 1.00 78
p. pulcher .18 .10 .20 - .60 21
p. nodosus .26 .20 .02 - 1.65 20
p. Kramineus var. r̂amineus •12 .10 .00 •» GO. 85
p. gramineus var. maximus .12 .12 •01 - .60 15
p. rramineus var. myriophyllus .10 .10 .00 - .21 17
p. illinoensis .16 .10 .00 - . vji 09 24
p. natans .16 .12 .00 - 1.00 152
p. oakesianus •14 .10 .02 - .45 33
p. praelongus .13 •10 .00 - .58 39
p. ricbardsonii .12 .09 .00 - .41 27
p. perfoliatus ver. bupleuroldes .14 .10 .00 - .60 46
total of sampling locations .15 •10 .00 - 1.65 321
#Taxa with less than five observations are not Included in the statisticalanalysis*
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Table 6. Occurrence of New England Potamogetonand observed chloride concentrationin lake and stream waters*

Species Mean
Chlorides
Median

mg /I 
Range HumberAnalyses

£. filiformis var. borealis 10.6 7.1 2.2 _ 24.0 10
P. filiformis var* macounil 2.3 2.2 2.2 - 2*7 3
£• vaginatus 13*1 13*1 1
p. pectinatus 408.2 13.1 3.3 - 4095.0 26
p. robbinsii 19*5 10.4 1.1 - 174*7 49
p. crlspus 25*7 13.1 4.4 - 123.4 31
p. confervoides 8.2 3*8 1.6 - 25.1 12
p. zosteriformls 15.9 9.8 2.2 - 245.7 74
p. follosus 16.9 10.4 2.2 - 123.4 62
p. friesli 17*3 10.9 4.4 - 84.6 11
p. strlctifolius 9*0 6.0 2.7 - 22.9 5
p. pusillus var* pusillus 11.9 10.9 4.4 - 26.2 21
p. pusillus var* gemmiparus 9.7 8.4 2.2 - 18.0 8
p. pusillus var* tenuissimus 73*5 10.9 1.6 - 4095.0 143
p. X longiligulatus 15-4 20.7 2.7 - 22.9 3
p. hillii 10.1 8.2 8.2 - 12.0 2
p. obtusifolius 16.7 7.6 1.6 - 84.6 18
p. lateralis 245*7 245.7 1
p. vaseyi 8.7 8.2 3.3 - 13*1 11
p. spirillus 20.1 8.7 1.7 - 234.8 78
p. dlverslfolius var* dlverslfolius 1.6 1.6 1
£. dlverslfolius var* triebophyllus 26.3 8.7 1.6 - 202.0 32
P. epihydrus var- epihydrus 14.3 8.2 2.2 - 84.6 15
2* eplhvdrus var* ramosus 16.0 8.7 1.6 - 191.0 154
P. alpinus var* tenuifolius 9.0 5.5 1.6 - 84.6 24
p. alpinus var* subelliptlcus 6.3 6.6 1.6 - 12.0 18
£• amplifolius 10.6 7.6 1.6 - 84.6 78
p. pulcher 27.8 16.5 3.8 - 107.0 21
p. nodosus 13.8 10.9 2*7 - 62.8 20
p. graraineus var* gramineus 10.9 6.0 1.6 - 84.6 85
p. gramineus var. maximus 8.1 3.8 1.6 - 48.1 15
£• gramineus var. myriophyllus 9.8 7.6 2.2 - 52.4 17
p. illinoensis 12.9 9.8 3.3 - 37.1 24
p. natans 16.8 3.7 1.6 - 245.7 152
p. oakesianus 43.3 7.6 1.6 - 873*6 33
p. praelongus 9.3 7.6 2.2 - 33.3 39
£• richardsonii 11.0 7.6 1.6 - 84.6 27
£• perfoliatus var* bupleuroides 155.1 10.9 1.6 - 3822.0 46
total of sampling locations 65.4 10.4 1.6 - 4095*0 321
#Taxa with less than five observations are not Included In the statistical
analysis•



20

were high in chlorides. The median value for all sampled 
areas was 7,0. Waters containing Potamogeton oectlnatus 
and £. llllnoensis had the highest median pH of 8.0t and 
P. confervoldea was the lowest at 6.5.

Alkalinity ranged between 0.5 and 231*5 mg/1 CaCÔ  
(Table 2, Figure 4). Again, the lower values were from 
eastern New England, especially in bog ponds. The lowest, 
0.5 mg/1 CaCÔ  was from a sphagnum bog pond in central New 
Hampshire. Other low values occurred in north central 
Massachusetts. Most of the high values were found in the 
western border regions of New England; Aroostook County, 
Maine; northern Vermont; and a few clay-pit ponds in Cam
bridge, Massachusetts. The highest value encountered was 
231.5 mg/1 CaCÔ  from Dead Creek, Vermont, The median 
alkalinity for all sites was 20.0 mg/1 CaCOy Potamogeton 
oectlnatus obtained the highest median value of 92.5 mg/1 
CaCÔ  and the lowest mean was £. confervoldea at 3*5 tag/1 
CaCO y

Free carbon dioxide occurred from 0.0 to 27*5 mg/1 
(Table 3). Many sites had a 0.0 mg/1 phenophthaleln read
ing which was found wherever the pH was approximately 8.4-- 
the point where the concentrations of free C02 and carbon
ates are in equilibrium (Hutchinson, 1951). Thirteen values 
were 10.0 mg/1 free C02 or more; of these, ten were from 
streams, rivers or swamps. The lower values were from ponds 
and lakes. The median value for all sites was 2.00 mg/1 
free C0̂ . The highest median occurred at 3.50 mg/1 for 
Potamogeton oulcher. and the lowest median was 0.0 mg/1 for
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£. peotlnatua and £. llllnoensla. Potamogeton llllnoensls 
had the lower mean value.

Nitrate values were from 0.0 to 32.5 mg/1 (Table 4), 
Most of the higher nitrate values come from agricultural 
regions or from well populated areas. A pond located at 
the edge of a potato field in Aroostook County, Maine, had 
the highest value. The overall median value was 4.0 mg/1. 
Potamogeton crlsous was found In water with the highest 
median value of 7.7 mg/1, while P. pusillus var. gemmiparus 
had the lowest value of 2.4 mg/1.

Phosphate values were between 0.0 mg/1 and 1.65 mg/1, 
with a median of 0,10 mg/1 (Table 5). All values over 
1.00 mg/1 came from streams and brooks. Values of 0.30 mg/1 
and above occurred In twelve streams and brooks, while ten 
were from lakes and ponds. Many of those ponds and lakes 
were from agricultural areas where they were bordered by 
com and potato fields, Potamogeton fillformlB var, borealis 
had the lowest median value at 0,04 mg/1 while £. nodosus 
had the highest median value at 0.20 mg/1.

Chloride values had a large distribution due to 
brackish water ponds which were sampled along the coast.
The highest value sampled was 4095.0 mg/1 while the lowest 
was 1,6 mg/1 (Table 6), The highest value from Inland non- 
brackish waters was 245.7 mg/1. Potamogeton oonfervoldes 
and P. gramineus var. myriophyllus had the lowest median 
value of 3.8 mg/1. Potamogeton puloher at 16.5 mg/1 was 
the highest, while £. peotlnatus at 13.1 mg/1 was the next
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highest. These values are misleading since £. pcctlnatus 
and £. perfollatus var. bupleuroldes were found at values 
higher than 3822 mg/1 in brackish ponds along the coast.

Duncan's Multiple Range teBt for pH and alkalinity 
Indicates statistically by adjacent lines (Figures 1 and 3) 
the expected average values of plants which may be found 
together. Because these are average and not extreme values, 
more plants actually are found occurring in the field 
(Figures 2 and *0 than indicated by Duncan's test. Obser
ving field and statistical results, one can see that the 
Potamogetons of extremely high or low values do not occur 
in the same bodies of water, but taxa of mid-range values 
may occur together. Plants found in waters of high and low 
pH shown in Figure 1 are found together in Lake Quonnlpaug, 
Connecticut, where £. oulcher and £. llllnoensls occur at 
a pH of 6.8. Alkalinity comparisons between test results 
and field observations indicate that the first point where 
the extremes in Duncan's test occur is, again, in Lake 
Quonnlpaug, Connecticut. At an alkalinity of 56.0 mg/1 
CaC03 £• llllnoensls and £. ppmilM are found together. 
Potamogeton gramineus var. m&gABtfg and £. PtrtaUfPUva 
were reported in Warden Pond, Vermont, at 55*0 mg/1 CaCÔ .

The results of the correlations shown in the matrix 
(Table 7) indicate that alkalinity and pH measures were 
relatively Independent and that alkalinity provides a 
better measure than pH. Hydrogen ion concentration (pH) 
may be altered by a number of factors, e.g. plankton and 
aquatlo macrophytes (Steenis, 1932; Ruttner, 1963)» and
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therefore was discarded in favor of alkalinity. The 
matrix shows a higher correlation of the variables with 
pH exoept with COg. Since a lower correlation indicates 
the same source of variation is not being measured, alka
linity is statistically better, as well as being more stable 
temporarily than pH, Ruttner (1952) notes pH as a constantly 
changing factor influenced by photosynthesis. Alkalinity 
was chosen because tests were not taken at the same time of 
day under the same weather conditions and pH was found to be 
the poorer variable statistically.

The tests of the difference between means based on 
alkalinity (Table 8) indicate the dusters formed. Graph
ically, the clusters of taxa based on alkalinity and the 
other test variables are illustrated in Figures 5-9. These 
clusters are Indicated by the vertical lines. Figures 10- 
15 show that the variables other than alkalinity do not 
form clusters. Results from the analysis of variance be
tween clusters (Tables 49-54, Appendix V), indicate that 
alkalinity is the major factor from all tested variables 
responsible for separating the groups of taxa and is not 
due to chance. Nitrates are the next most significant, 
while phosphates and carbon dioxide are of low statistical 
significance. Only when the brackish water values are in
cluded do chlorides contribute to clustering of the Pota-
BSfiffiJESa.

The effect of the six chemical variables on the 
taxa within clusters (Tables 55-60, Appendix V) indicates 
results similar to those between clusters (Tables 49-54,



Appendix V). Taxon distribution influenoed by alkalinity 
is highly significant. Nitrate concentrations are found 
to have some effect on the distribution of the different 
taxa. Carbon dioxide and total phosphate analysis indi
cates low statistical significance.
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Figure 1* Duncan's multiple range test— hydrogen ion concentration (pH)•
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Table 7* Correlation matrix

pH CaC03 CO2 NO 3- P04-3 01“

PH 1.00 .85 .02 •64 .41

•d-0 .1

CaCOj 1.00 .29 .54 .54 -.01
C02 1.00 • 06 .40 • ro

NO3- 1.00 .26 .15

1.00 00•

Cl" 1.00
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Table 8* Clusters of Potamogeton taxa based upontotal alkalinity— •differences between means*

X*
mg/1

x-x2 Species

93.827 P. pectinatus

72.750 21.077 P. nodosus
71.227 1.523 P. friesii
69.581 1.646 P. ctIbpus
69.500 .081 P. lErlctlroiius
67.958 1.542 P. llllnoensls
65.950 2.008 P. filiformis var. borealis
63.210 2.740 P. foliosus
61.762 1.448 !• pusillus var. pusillus

53.767 7.995 P. epihydrus var. epihydrus 
alpinus var. subellipticus49.806 3-961 P.

49.345 .461 P. zosteriformls
47.750 1.595 P. obtuslfoTius
46.250 1.500 P. pralelongus
43.611 2.639 P. Hchardsonii

33.921 9.690 P. natans
33*583 .338 P. alpinus var. tenuiroiius
31.965 1.618 P. gramineus var. gramineus
30.269 1.695 P. pusillus var. tenuissimus
29.761 .508 P. ampilfoiius
29.167 .594 P. perfoliatus var. bupieuroldes

23*582 5.585 P. robbinsii
21.773 1.809 P. vaseyT"

gramineus var. myriophyllus18.735 3.038 P.
17.679 1.056 P. epihydrus var. ramosus 

spiriiius15-705 1.974 P.15.500 .205 P. gramineus var. maximus

9.595 5.905 P. pulcher
8.625 .970 P. pusillus var. gemmiparus
7.197 1.428 P. oake8ianus
6.193 1.003 P. diverirfollus var. trichophyllus
3.454 2.739 P. confervoldes

*Values computed to thousandths, tested to tenths*



Figure 5* Distribution of means— total alkalinity vs. 
hydrogen ion concentration (pH).
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Figure 6. Distribution of means--total alkalinity vs*
nitrates*
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Figure 7- Distribution of means— total alkalinity vs. chlorides•
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Figure 8* Distribution of means--total alkalinity vs«
total phosphates*
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Figure 9* Distribution of means--total alkalinity vs.free carbon dioxide*
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Figure 10. Distribution of means-free carbon dioxidevs. nitrates.



m
g/

l 
N

O
3

-

2.71
2.49

2.26

2.03

1.81

1JSB

1.36

U 4

.90

.68
.45

.23

.00

12

11

10
9
81

36

COO
z 71
a el
E 61

3

2
1
ol

30

25

27 24 32

21

23

111531

V w
7

i

22

17

1 ft confarvdMaa
2 R d ftm M n  var. tridmphyBus 
3P oakasianus
4 R pusillus vac gann^MRit 
SRpulchar
6 R gramkma vac maximus
7 ft spUUus
• ft apihydna n r. ramosus
9 ft gmdnaus vac myriophyllus

10 ft vssayl 
lif t  robbktsB
12 ft ampllfoHus
13 ft parfoBatus var. buphuroidaa
14 ft pusUus vac fanubsfaus
15 ft grambwiB var. graminaw 
16ft afefaus var. tanuf/olha
17 R natans
16 ft richardsonR 
19 ft praatangu*

l0 20 ft oblusifoUus
21 ft mstarlform/s
22 ft ajpinln vac suballipticus
23 ft apBtydrus vac aptfiydrut
24 ft pusillus var. pusiBus
25 ft toliosus
•26 ft fiKformis var. boraaUs 
27 ft illinoansis 21 ft airieliM kis
29 R crispus
30 ft /riasff 
31ft nodosus 
32 ft pacfinatus

4 5

mg/l CO2
6 7

•p-tO



**3

Figure XI* Distribution of means— free carbon dioxidevs* total phosphates*
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Figure 12• Distribution of means--chlorideB vs. freecarbon dioxide*
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Figure 13. Distribution of means— nitrates vs. total pnospnates•
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Figure 14* Distribution of means— chlorides vs*nitrates*
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Figure 15* Distribution of means—-chlorides vs* total
phosphates*
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DISCUSSION

Waters teBted in this study were found to have a 
mean total alkalinity of 35.23 mg/l CaCO^ (median 20.00 mg/l 
CaCÔ ) which may be misleading since alkaline regions were 
extensively visited to obtain plants. The values otherwise 
would have been much lower. The North Atlantic drainage 
basin has a mean bicarbonate value of 12.2 mg/l (Martin. 
1973). This basin is undefined but probably includes most 
of New England. The value of 12.2 mg/l is the lowest value 
from all the cited basins.- The St. Lawrence drainage has a 
mean bicarbonate value of 118.5 mg/l and all waters of the 
United States a mean of 90.0 mg/l (Martin, 1973). Statis
tical means for the major watershed studied in New England 
(Table 9 and Figure 16) indicate that the alkaline regions 
occur In western New England and the St. John River drainage 
of Aroostook County, Maine. A comparison of these values 
with plant distribution maps (Figures 18-49, Appendix II) 
Indicates a marked affect of alkalinity on the distribution 
of Potamogeton in New England.

Aquatic systems have been classified by Pearsall 
(1930), (Table 10); Spence (1967), (Table 11); Steenis 
(1932), (Table 12); and Moyle (1945), (Table 13). Pearsall's 
classification of waters dealt with phytoplankton relation
ships to water chemistry, while Steenis, Moyle, and Spence
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Table 9. Mean alkallnities of major New Englandwatersheds (present study, of. Figure 16).

1. Androscoggin River 5.30 mg/l2. Saco River 5.40
3. Thanes River 6.664. Rhode Island-southeastern Massachusetts 7.90
5. Kennebec and Penobscot Rivers 8.956. Merrimac River 9.58
7. New Hampshire seacoast 18.4?8. eastern Massachusetts . 22.21
9. Connecticut River 30.5510. coastal ponds and streams 3:811. St. John River12. Hudson River 8:313. St. Lawrence River14. Housatonic River 78.11



Figure 16. Mean alkallnities of major New England watersheds (present study, of. Table 9).
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Table 10. Classification of English waters*

Carbonate Group hardness mg/1 pH o i Si02

I 4.0 6.9 +0.00 +1.0(high) (high)
Ila 6.0-10.0 6.9 low low
lib 10.0 7.2 low low

*Pearsall (1930)

Table 11. Classification of Scottish lochs**

Classification Alkalinity mg/1 CaCOj
poor <15.0
moderately rich 15.0-60.0
rich >60.0

**Spence (1967)
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Table 12. Classification of Wisconsin waters*

Classification mg/1 fixed COg

very soft 0 .0- 5 .0
soft 5-0-10.0
medium 10.0-20.0
medium hard 20.0-30.0
hard >30.0

*Steenis (1932)
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Table 13* Classification of Minnesota waters with* Potamogeton taxa.**

Group I Soft-water flora
total alkalinity <40.0 mg/1 CaCOx 
S0/j.“ <'5,0 mg/1 
pH 6.8-7.5

subgroup I
total alkalinity-generally 40.0 mg/1 CaCO* 
SOzj.” <5*0 mg/1
PS <7.5

P. spirillus

subgroup II seldom in water of:
total alkalinity >150.0 mg/1 CaCO* 
pH. >7.7 P

P. eplh.vdrus
P. gramineus var. graminifolius (P. 
“ gramineuB var. gramineus ”
P. alplnus

Group II Hard-water flora
total alkalinity 90.0-150.0 mg/1 CaCO* 
SO4/” 5.0-40.0 mg/1 
pH 8.0-8.8

subgroup I
total alkalinity commonly greater than 40.0 mg/1 CaC03
S04‘>50 mg/1

,P. amplifoliua
*F. friesll
P. grarnlneus v a r. g ram in ifo lius f .  m yrio- 

P^yllusTP. gramineus v ar. m yriopnyllus) 
P. lllin o e n s ls  
P. natans
P. puslllus (P. DUsilluB v a r. nusillus)
P. s ^ r ic tlT o l lu s ------------  ------------
* not from waters less than 90.0 mg/1 CaCO^
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Table 13* (Continued)
subgroup II

usually lacking in water <30.0 mg/1 CaCOj 
occur commonly in waters of SO^- >5 0 ,0 mg/1

P* nodosus* P. follosus
* P* ricbards'onii 
t P. pectinatuB
* in waters greater than 250.0 mg/1 SO/j.*-

subgroup III
grows best in hard water but may range into both soft and alkali waterspoor growth in waters of alkalinity <2 0 .0 mg/1  CaCÔ  or with SO4- >300.0 mg/1

P. praelongus P. zosterlformis

Group III Alkali-water flora
do not occur in waters of less than 5 0 .0 mg/ 1  SÔ - 
frequent in waters with S04” >1 2 5 .0 mg/ 1  
pH 8 . ̂""9 • 0

P. pectinatus

âdapted from Moyle (194-5)
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worked with macrophytes. These olassifloatIons dealt mainly 
with pH and alkalinity.

Is&al fllMUnlty, £££& cartoon dioxide. hydrogen Ion eoneentratlon
Three factors— total alkalinity, free carton diox

ide, and hydrogen ion concentration (pH)— are not Indepen
dent. In the environment carton dioxide occurs In three 
major states: free or dissolved COg, half bound C02 In the
form of the bicarbonate ion (HCÔ “), and the bound form as 
carbonates (CÔ *). The precipitated carbonate salt is
either MgCO^ or CaCO^ with the latter the more important in

■■New England. Dissolved CÔ ” is the dominant carbon ion when 
pH is high. Hutchinson (1957) indicates that below pH 5-0 
only free COg Is of quantitative importance; between pH
7.0 and 9.0 the bicarbonate is of greatest importance, with 
the carbonate ion significant above a pH of 9-5- In most 
water8 of New England, free carbon dioxide and the bicar
bonate ion are the major forms of dissolved carbon. During 
the present study only ten of the sites were found to have 
a pH of 9.5 or above. Carbonate ion was present in a num
ber of locations in the alkaline regions and in some of the 
coastal ponds, with the highest value being 63.0 mg/1 C0̂ “.

A question remains whether free COg, pH or total 
alkalinity is a predominant factor influencing Potamogeton 
distribution. In this study, total alkalinity (carbonates 
and bloarbonates expressed as CaCÔ ) has the highest cor
relation with Potamogeton distribution in New England.
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This parameter is the only factor of the six tested that 
will allow for clustering near the 0.10 level (Table 8).
The five other parameters allow for only slight clustering 
which proves to be of no value. Figures 5 through 15 show 
the relationships of the different chemical parameters. 
Plainly alkalinity can be seen as the only factor which 
causes a spacing out of the taxa across the mean values, in
dicating a correlation with plant distribution (Figures 5-9), 
The other factors (Figures 10-15) show bunching of the taxa, 
indicating that there is no correlation with the distribu
tion of the species.

The analysis of variance between and within clusters 
shows the statistical significance of the relationships of 
the different ohemical factors on the distribution of the 
taxa (Tables 49-60, Appendix V). From these results, alka
linity data are seen to be a major statistical factor In 
the formation of the clusters, with nitrates and chlorides 
showing lesser influence, and free carbon dioxide and phos
phates being of little value (Figures 5-9).

The clusters (Table 8) indicate a basis for the 
classification of New England waters (Table 14). Since the 
pondweeds are ubiquitous, they may be the best indicators 
of the alkalinity of the water. In many cases, plants which 
may possibly be located in any region nay be predicted if 
the approximate alkalinity and the area to be sampled is 
known. Many Potamogeton species may occur over a wide range 
of alkalinities (Figure 4) encompassing many groups and 
subgroups of the classification (Table 14). The statistical
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£able 14* Classification of New England waters determined by clusters of Potamogeton taxa most commonly found in tbemT

Group I— acid "soft" waters— alkalinity 0.0-15*0 mg/1 
P. confervoidesP. diversifolius var. trichophyllus P. oakeslanus
F* pusiIiuB‘*var. gemmlparus P. pulcfrer"

Group II—  moderately alkaline waters— alkalinity 15*1-60.0 mg/1
Subgroup lie— alkalinity 15*1-25#0 mg/1

P. gramineus var. maximus P. splrlllulP. epibydrus var* ramosus P. gramineus var. myrlophyllus P. vaseyi P. robbinsli
Subgroup lib— alkalinity 25*1-40.0 mg/1

F» perfoliatus var. bupleuroides 
P .  ampilfoliusP. pusillus var. tenuisslmus 

gramineus var."gramineus P. aiplnus var. tenuifolius P. natans
Subgroup lie— alkalinity 40.1-60.0 mg/1

P* richardsonii P. praelongus P. obtuslfoTTus zosterlformls P. aiplnus var.subelllptlcus P. eplnydrus var. eplhyflrus
Group III— alkaline waters— alkalinity 60.1-90.0 mg/1

P» pusillus var. pusillus P* roliosus var. borealisP* lliinoensXs P* airlctlfolius P. crlspus P. friesil P. nodosus
Group IV— highly alkaline waters— alkalinity above

90.0 mg/1
P. pectinatus
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means indicate the possibility of this olassiflcation which 
is similar to that of Spence (1967), (Table 11), except 
that he included acid water plants which occurred in water 
up to 25.0 mg/1 CaCÔ . Spence did not break up any groups 
into subgroups.

Group I, Acid "soft* waters
Group I in New England Includes Potamogeton of 

"soft" waters with a range of 0.0-15.0 mg/1 CaCOj, but under 
extreme circumstances ranging to 40.0 mg/1 with a mean less 
than 10.0 mg/1 CaCÔ .

Potamogeton confervoides is a plant of peaty ponds 
and soft water regions along the New England coastal plain. 
High altitude ponds of low alkalinity also oontain this 
species. This is the only pondweed to be found in sphagnum 
bog ponds in this study. The highest alkalinity encountered 
was 7.0 mg/1 CaCÔ . Potamogeton dlversifollus var. trlcho- 
phvllus was abundant in the sandy-bottom ponds of eastern 
New England where only one location occurred with an alka
linity above 15.0 mg/1 CaCÔ . Potamogeton oakeslanus was 
located at two areas where the alkalinity was above 15.0 mg/1, 
the highest being 19.5 mg/1 CaCÔ . Potamogeton oulcher is 
the species which is most often found above the "soft" water 
limits of 15.0 mg/1, although it is commonly found in the 
acid coastal plain of New England. Three locations were 
found with an alkalinity above 1 5 .0 mg/1, the highest being
38.0 mg/1 CaCÔ . In the alkaline region of Cheboygan County, 
Michigan, a pond with an alkalinity of 34.0 mg/1 contained



this plant along with other acid water plants such as 
Erlgmlw WfrfflftWlftre. Potamogeton pusillus var. ggm- 
mlparua is found in this group and tends to support the 
opinions of some botanists that this is an ecological var
iety. The narrower foliage nay be a growth forn due to the 
low alkalinity or high acidity of the water. In either 
case, the lower values of bicarbonate present may lead to 
the development of the extremely fine foliage, Steenls 
(1932) and Moyle (1945) did not include any of the species 
from Group 1 (Table 14) except £. dlverslfollus var. trl- 
chophvllus (£. canlllaceus Polr.) which Steenls reported as 
occurring in very soft water. Potamogeton confervoides has 
been reported from Wisconsin in regions of lower alkalinity 
in recent years.

Group II. Moderately alkaline waters
Sjib-grouB l£a

Moyle (1945) in Minnesota found Potamogeton splrillus 
to be the pondweed of the softest water and included it in 
the soft-water sub-group I of his classification. He in
cluded it with the soft water plants Eriocaulon septangupare 
and Lobelia dortmanna. Generally in New England, P. splrll- 
lus and £• enlhvdrus var. ramosus are considered plants of 
low alkalinity, but the range of both extends into harder 
waters, e.g. 49.5 and 57.0 mg/1 for £. splrillus and many 
above 60.0 mg/1 for £. oplhvdrus var. ramosus. Two of the 
three varieties of £. gramineus are in this group with £. 
gramineus var. gramineus in the next group. This may



66

Indicate an ecological difference, but the range has a 
width of only 25.0 mg/1 for all varieties, Moyle (1945) 
reported £. gramineus var. graminifolius f. myrlophyllus 
(£. gramineus var. myrlophyllus) from waters above 40 mg/1. 
This Is considerably higher than found In New England ex
cept for one location (78.0 mg/1). If this variety can 
tolerate extremes of alkalinity, It seems that the alka
linity of the water Is not a factor that may be responsible 
for ecological differences.

S u k -e m ffi i l&

Four of the most commonly encountered taxa In this 
group are Potamogeton asfcsna, £• FirmlWHL* var. gramineus.
£. pusillus var. SszffilsSiSM' and £. amp^^Uus. These 
plants are found throughout New England over the alkalinity 
range, Moyle (1945) Includes £. natans and £. gramineus In 
his hard-water sub-group II. These plants he notes are 
common over the total alkalinity range In Minnesota. Ogden 
(1943) notes £. ampllfollus as a plant of both alkaline and 
acid waters. Spence (1967) refers to £. gramineus as a 
ubiquitous plant. These statements hold true for these two 
plants In New England. The other two common pondweeds found 
throughout New England are In the medium alkalinity sub-group 
lib. They are £. eplhvdrua var. ramosus and £. robblnsll.

Sub-group He
Sub-group lie of the moderately alkaline waters In

cludes many of the hard-water plants of Moyle (1945), e.g.
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gptqmogefon pl,<&aglgpnll, £. praelongus. and £. zosterl- 
fownia. In New England, plants of this sub-group are 
usually located In harder waters but occasionally occur In 
waters of low alkalinity. Pour of the plants in this group 
are found more often In northern New England. These are 
P. rlchardsonll. P. plpjnus var, subelllptlous. £. obtusl- 
follus. and £. eplhvdrus var, eolhvdrus. Many of these 
plants occur at lower alkallnlties In the northern regions 
than in the southern regions. This may be just a coinci
dence. All of the taxa except £. obtusifollus are more 
northerly throughout their normal range in the United States 
and Canada and occur in any waters within the range.

Group III. Alkaline waters 
Potamogeton of alkaline group III were found almost 

exclusively In western New England and northern Maine., in 
the drainages of the Housatonlc, St. Lawrence, Hudson, St. 
John rivers, and from regions of the Connecticut River 
(Table 1*0. Moyle (19**5)» Pfeiffer (1967), McCombe and 
Wile (1971), and Unni (1971) founl £. orlspus from waters 
of high nutrients and high alkalinity. In Middlesex County, 
Massachusetts, £. orlspus was commonly found in many bodies 
of water, expecially close to metropolitan Boston. In five 
looations in this area, £. orlspus was found in waters with 
high nutrient levels but with an alkalinity of 20.0 mg/1 or 
less. This plant evidently needs high alkalinity and/or 
high nutrient levels to survive.
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Potamogeton nodosus is generally found In flowing 
water (Ogden, 1943). Moore and Clarkson (196?) found £. 
nodosus common In acid streams but not reproducing sexually. 
Clapham et aj,. (1962) indicate that In England It is found 
In deeper water, along gravelly shores or In slow-flowing 
alkaline waters. Moyle (194-5) found it in waters of alka
linity 41,2-312.0 mg/1. In New England, £. nodosus is com
mon in the Lake Champlain valley, especially in pasture 
streams and rivers of slow current. In eastern New England 
it is usually found in rivers in swift current and in alka- 
llnities below 15-0 mg/1. This pondweed appears to favor 
a swift current if a higher alkalinity is not available, 
possibly because flowing waters are constantly delivering 
nutrients to the plants. The submersed leaves in the flow
ing streams are generally larger than those from quiet 
waters. The greater leaf surface possibly provides a greater 
area for nutrient absorption.

The remaining taxa in alkaline group III were mostly 
from waters of western New England. Three of these, Pota
mogeton flllformlB. £. fqUPPMfrt and £. ttlSlll, *ere also 
from northern Maine. Potamogeton pusillus var. pusillus. 
the third variety of this species, is found in this group. 
Wiegand and Eames (1925) indicate that £. pusillus var. 
pusillus is a plant chiefly of brackish or limey water, 
unlike the variety tenuisslmus that inhabits acid waters.
It appears that in New England £. pusillus var. gemmlparus 
is of add water, var. tenulsslmus mainly of acid but also 
in alkaline and braoklsh waters, and var. pusillus of
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moderately alkaline to alkaline waters, Spenoe (1967) In
dicated that £. fillforals and £. lucens of Europe, the 
latter being closely related to £, lllinoensle of North 
America, were from calcareous lochs with alkallnitles 
ranging from 35.0-157.0 mg/1. This is within the range of 
£. llllnoensls found in New England,

Group IV. Highly alkaline waters
Potamogeton nectlnatus was statistically isolated 

to group IV (Table 14), at high alkallnitles. This species 
occurs in alkaline and brackish waters of New England. The 
two areas where it was found below an alkalinity of 40 mg/1 
were brackish ponds along the coast. Many authors (e.g. 
Metcalf, 1931; Moyle, 1945; Owens and Edwards, 1962; Spence, 
1967) have Indicated that the locale of this plant is one of 
extremely high alkalinity. In North Dakota, Metcalf (1931) 
found £. nectlnatus mainly in brackish waters and did not 
consider it to be a fresh-water Indicator. Potamogeton 
nectlnatus In Minnesota occurs In waters with alkallnitles 
ranging from 31.8 to 376.0 rag/1, and is considered a plant 
of hard and alkali waters (Moyle, 1945).

The ranges of the alkallnitles for New England taxa 
were found to compare favorably with those of Moyle (1945) 
from Minnesota. Certain New England taxa tolerated alka
linity ranges as low as, or lower than, their Minnesota 
counterparts, especially Potamogeton robbinsll. £. zosterl- 
forals. P. frlesll. P. obtuslfollus. and £. natans. Pota
mogeton nodosus and £. orlspus occurred at much lower



70

alkallnitles than previously reported. Taxa not reported 
from Minnesota or in insufficient numbers to be reported by 
Moyle were studied in New England. Plants of the aold water 
group I (Table 1*0 may not have occurred in Minnesota since 
its waters are not of such low alkallnitles. A few species 
of this group have been reported from Wisconsin and Michigan 
where low alkallnitles occur.

Carbonates and bioarbonates are extremely important 
to plants. Rodhe (19W indicated that calcium and bicar
bonate ions were abundant in Swedish waters. Steemann 
Nielsen (195*0 found bicarbonate ions to be the most impor
tant carbon source for aquatic plants. In Finland, Pota
mogeton flllformls. £. nectlnatus. and P. pusillus are not 
found in streams where bicarbonate Ions are low. They occur 
there only in brackish waters where the bicarbonate ions are 
high. These three species in New England were found in the 
two groups of highest alkalinity, indicating the value of 
the bicarbonate ion in the occurrence of these plants. 
Lathwell e£ gl. (1969) state: "the carbonate system, along
with providing the necessary carbon for plant growth, pro
vides buffering and neutralising effects in the water 
system."

The amount of carbon dioxide accessible to aquatic 
plants is of greater importance than pH for the distribution 
of submersed plants associated with alkaline waters,(Steemann 
Nielsen, 19*f4). This carbon dioxide, which is accessible In 
alkaline waters, is mostly in the form of bicarbonate since
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free carbon dioxide Is not abundant In alkaline waters. 
Steenls (1932) notes that Potamogeton Is most abundant in 
calcareous and alkaline waters and on soft organic muds 
and marl.

Hydrogen Ion Concentration
The hydrogen ion concentration has been suggested 

by many as an aquatic factor affecting plant distribution. 
Hicks (1932) found that hydrogen Ion concentration is ex
tremely important In many of the chemical reactions taking 
place within plant structures and may influence the growth, 
reproduction, abundance, and distribution of the Lemnaceae. 
The pH values will vary with dissolved soli constituents, 
temperature, presence of buffers, time of year, rainfall 
amounts, and decay of organic matter. Hicks concludes by 
stating, "the pH concentration, though not always a limit
ing factor In our waters, is often an important one in 
affecting growth and distribution."

Iverson (1929), as noted by Steemann Nielsen (19W, 
found in Denmark that there is a relation between the pH of 
the lakes and their vegetation. It was indicated that this 
distribution may also be due to other factors varying along 
with pH, possibly the lime and nutrient content of the water. 
SJors (1950) supported Iverson's findings by Indicating that 
there seems to be a correlation between pH and vegetation 
composition, but this composition may not be strictly deter
mined by pH. Pearsall (1930) found a positive correlation 
of pH and carbonate hardness.
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Moyle (19̂ 5) believed that pH is of greater Impor
tance than the carbonate salts for soft water flora. This 
might possibly be the case since at low pH the hydrogen 
lonB are abundant, thus Increasing the conductivity of 
water. This Is similar to the high conductivity found in 
waters of higher pH where many other Ions, including OH” 
are abundant. Steemann Nielsen (195*0* after a study of 
plant distribution In brackish water regions of southern 
Finland, indicated that In such habitats pH cannot be of 
major Importance for distribution since hydrogen Ion con
centration does not contribute to the carbon source in the 
water which is used In photosynthesis. Decreased pH in 
various rivers resulting from discharge of sulfuric acid 
from mining operations was shown by Moore and Clarkson 
(1967) to be of no statistical significance In controlling 
the abundanoe or distribution of vascular aquatic plants; 
Instead the substrate was the Important factor.

The correalatlon coefficients (Table 7) Indicate 
that pH is a factor of value in the study but is not as 
Important as total alkalinity. The close grouping of taxa 
within clusters (Fugure 5) indicates the close relationship 
between the two factors. No clusters based upon pH could 
be determined to occur anywhere near the 0.10 z value level. 
This also Indicates that pH is not as good a parameter as 
total alkalinity in influencing Potamogeton distribution. 
Steenls (1932) and Ruttner (1953). as stated previously, 
have noted that plankton and aquatic raacrophytes alter the 
pH. Cowles and Schwitalla (1923) noted that areas abounding
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in aquatic vegetation had a pH change of 0.6 during the 
day. As the dissolved COg is utilized during photosynthe
sis, the pH of the water will increase. The areas of high 
pH values sampled in New England were mainly shallow bodies 
of water choked with vegetation.

The waters in which the most commonly collected 
species were found had the broadest range in pH. Plants 
which occur over this broad range (Figure 3) were Potamo
geton enihvdrus var. ramosus. £, natans. £. pusillus var. 
tenulsslmus. £. gramineus var. gramineus. £. ampllfollus.
P. splrillus. and £. zosterlformls. All of these taxa may 
be found at most collection sites in New England. The 
plants found in the narrowest pH range are generally "acid" 
water plants which Include: £• p u b I U u s  var. gemmlparus.
£. confervoides. P. dlverslfollus var. trlohophyilus. and 
£. oakeslanus. In contrast, £. vaseyl and P. strlotlfollus 
are more common in basic waters.

Hodgdon et al. (1952) indicated that Potamogeton 
confervoides is definitely an acld-water plant (pH 6 .̂-).
I found £. confervoides in acid regions, but believe that 
the low carbonate readings are more important than pH in 
determining its distribution. This species may occur in 
waters of high sulfuric acid content since it is often 
found in bog pond waters. Hutchinson (1957) indicates that 
in bogs and bog lakes low pH values are often due to the 
formation of sulfuric acid by the percolating of water 
through peat that often contains significant amounts of 
pyrites (FeSg).
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Free Carbon Dioxide
Carbon dioxide is considered to be an important 

factor affecting the distribution of vascular aquatic plants. 
The effect of carbon dioxide in its different forms on 
plants has been of interest to many researchers. Carbon di
oxide is readily soluble in mater and may ooour as dissolved 
(free) COg forming the bicarbonate (HCÔ “) and carbonate 
(CO3*) Ions, Free COg and bicarbonates are utilized by 
plants as the COg source for photosynthesis.

Steemann Nielsen (1944) stated, after looking over
past experiments,

I had come to suspect that the quantity of the carbon dioxide accessible to the plants more than pH was the factor of real importance for the distribution of submersed plants associated with alkaline waters in Denmark,
The form of COg Steemann Nielsen is probably referring to 
is the bicarbonate form since the waters are referred to as 
being alkaline. Whether COg or HCO3", either form is of 
value to the plants for photosynthesis. Submerged vegeta
tion amounts may be controlled by local concentrations of 
carbon dioxide, but the type of plant growing in any habitat 
Is unconnected to the CO oontent of the water (Pearsall, 
1920).

The test for free carbon dioxide (conducted on New 
England waters) indicated very little influence of carbon 
dioxide concentration on Potamogeton distribution. The 
analysis of variance between clusters (Table 50, Appendix V) 
and among olusters (Table 56, Appendix V), indicated a low 
statistical significance. The individual taxa within
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clusters (Figure 9) are spaced far apart, indicating a poor 
relationship between the free COg and alkalinity data. Free 
COg is found in most New England waters and Is of value as 
a source of COg for photosynthesis but does not affect the 
distribution of the taxa.

Nitrogen and Phosphorus
Nitrogen and phosphorus are two of the major nutri

ent sources of the aquatic environment. Both ocour naturally 
in waters and the chief sources of them are in flowing water, 
rain, and decomposition of organic material from mud and 
debris at the bottom of lakes (Domogalla e£ al., 1962). 
Man-generated sources of nitrogen and phosphorus are also 
of value for increasing amounts of these chemicals. These 
sources are domestic sewage, runoff from cultivated land, 
urban land, and land on which animals are kept (Steward, 
1970).

Nitrogen and phosphorus have been considered as 
faotors limiting aquatic plant growth. Steward (1970) in
dicated that nitrogen and phosphorus levels are usually 
limiting for aquatic plant growth because naturally occur
ring concentrations of the remaining elements are usually 
not low enough to be limiting. Phosphorus was found to be 
the key element limiting aquatic plant production in most 
lakes, and there are very few lakes where nitrogen and other 
elements are the limiting factors to algal growth (Lee,
1973). Gerloff (1969) studied limiting factors and found 
that in lake waters to which nitrate, phosphate, and iron



76

had been added, as much plant growth resulted as with the 
addition of all the essential elements. He concluded that 
nitrogen was the primary limiting factor. Maokenthun (1962) 
concluded that nitrogen may be the most critical factor 
limiting algal production, since phosphorus is stored in the 
plankton as excess and may be ten times the aotual amount 
needed. Blackburn et al, (1966), indicated that phosphorus 
Is often considered the most critical factor in the main* 
tenance of the aquatic environment. Phosphorus is removed 
from the water and absorbed by the substratum where it is 
available for the plants (Hepher, 1958). Boyd (1967) con
cluded that the uptake of nutrients by the roots of hydro
phytes had an Important effect upon plant distribution. The 
phosphorus is contained in the substrate, hence is abundant 
during all seasons. This might tend to support the belief 
that it is not a limiting factor in submersed weed growth.

Nitrogen in the nitrate form is one of the most im
portant compounds for plant growth. In the nitrate form 
nitrogen is very soluble and is quickly leached out of the 
soils into the ground or surface waters. Some waters con
tain high amounts of nutrients without extensive plant 
growth. Recent evidence indicates that nitrogen may be 
limiting in some cases, especially during the summer when 
dissolved nitrogen concentrations are low. Certain maoro- 
phytes, especially Elodea. remove much nitrogen from the 
water In the ammonia form, but also remove small amounts of 
nitrates. At levels of 0.1 mg/1 nitrate-nltrogen, excessive 
algal blooms are known to occur. Since nitrogen usually
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exceed8 concentrations which cause eutrophication, it is 
not usually a limiting factor (Martin and Goff, 1972).

Nitrate amounts are greater in the water, while 
phosphate amounts are greater in the substrate (Peltier and 
Velch, 1970; Martin and Goff, 1972). Misra (1938) indicates 
that waterlogged soils do not usually produce any nitrates. 
Nitrates are not formed under extreme reducing and anaerobic 
conditions, thus aquatic plants utilise the aimnonia in the 
soils. Peltier and Velch (1969) in reviewing Butcher (1933)* 
note that rooted plants obtain mineral salts from the Boll 
and not from the water.

The relative Importance of nitrogen and phosphorus 
on plant distribution and growth Is a subject of debate. As 
previously noted, Boyd (1967) believed that nutrient uptake 
by roots affected distribution. Comparisons on the amounts 
of nitrogen and phosphorus with distribution of Naiaa sp. 
showed no direct relationship with nitrogen and phosphorus 
(Peltier and Velch, 1970). Mulligan e£ al. (unpublished 
manuscript) indicated an increase in populations of phyto
plankton and macrophytes, but did not indicate that the 
nitrogen and phosphorus had an effect on their distribu
tion, Mulligan and Baranowskl (1969) found that high nutri
ent levels produced best phytoplankton growth but little 
vascular plant growth.

Certain speoles of Potamogeton have been found under 
conditions of extreme amounts of nitrogen and phosphorus. 
Suomlnen (1968) considered £. obtuslfollus. £. crlsous.
£• frleall. and P. lucens to be plants of eutrophic lakes,
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Indicating high nutrient content of the water. Mulligan 
and Baranow8kl (1969) found optimal growth conditions for 
P. crlspus occurred at 0.072 mg/1 inorganic nitrogen and
0.020 mg/1 phosphorus. These values are low and are un
realistic averages of nitrogen and phosphorus for £. crlsnus 
found in New England. The means in New England are approxi
mately 2.0 mg/1 NÔ -N and 0.0816 mg/1 P0̂ -P. Owens and 
Edwards (1962) reported the phosphate readings from 12.0-
14.0 mg/1 phosphate for water containing £• crlsnus. The 
higher amounts of nitrates and phosphates available to 
plants in New England are from water affected by man, either 
from ponds and lakes in farming regions or from streams and 
rivers. Nitrates are particularly high in ponds bordering 
potato fields In the agricultural areas of Aroostook County, 
Maine. Phosphates, as noted in the results, are highest in 
rivers. This is likely due to the faot that phosphates are 
normally contained in the substrate, but in rivers they are 
constantly being added and, with the moving water, have less 
chance of being absorbed by the soil.

Dissolved phosphates in the water samples are of 
suoh low statistical significance indicating that they may 
be of little value in affecting Potamogeton distribution.
The phosphates are quickly absorbed by the substrate, hence 
the amount in the water is usually low. This may be due to 
rapid turnover between the water and substrate or possibly 
to a rapid uptake by the plants. A similar study testing 
the same chemical factors in the substrate might help
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clarify the problem as to whether the water or the sub
strate most influences aquatic plant distribution,

Eatflagggtgn flllformls var. borealis was found in 
waters with the highest mean value of 11.77 mg/1 NÔ  but 
with a lower median of .̂OO mg/1 NÔ . High values for this 
plant are due to the few sites in Aroostook County that are 
receiving runoff from the potato fields. These few values 
are increasing the average, so here the median is probably 
more indicative of the habitat of £. flllformls var. 
borealis. Potamogeton crlsnus. mentioned by many as a 
plant of more polluted waters, is definitely found in waters 
rich in nitrates and, if the median is considered, is from 
the water of the highest nitrate amounts.

The nitrate content of water increases as carbonate 
hardness increases (Pearsall, 1921, 1930). Areas where 
waters are rich in nitrates occur in regions of soft rocks 
and alkaline soil. The nitrate-rich waters flow through 
land almost entirely under cultivation. In Britain un
attached taxa, e.g. Lemna and Stratlotes. are confined to 
calcareous waters rich in nitrates (Pearsall, 1921). 
Hutchinson (1957) Indicated that the nitrification process 
is sensitive to pH and occurs less rapidly or not at all 
in acid waters.

The clusters formed by alkalinity (Tables 8, 1*0 
were also influenced by the nitrate content. Since nitrates 
are more common in waters of higher carbonate concentration, 
the carbonates may be responsible for the significant re
sults in the relationship between nitrate content of the
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water and Potamogeton distribution. The seven taxa found 
at the highest mean nitrate levels are plants of the high 
alkalinity group (Tables 8t 14). These results tend to 
support the relationship of high nitrates and high alka
linity. Since nitrates are dissolved in the water and are 
available to plants, it would seem that this would account 
for the higher values in the water and would be a factor 
of importance for the plants.

Chlorides
Brackish or saline members of Potamogeton usually 

mentioned in the literature are £. nectlnatus. £. flll- 
formis var. borealis. £. foliosus. and £, nerfoliatus var. 
buoleuroides (Morong, 1893» Wiegand and Eames, 1925; Ogden, 
1966, 1974; Munz, 1970), Taxa which also have been found 
in waters of higher salinity are £. pusillus var. pusillus.
£. crlanus. £. frlesll. £. vaginatus. £. natans. P. gpster- 
iformis. and £. gramineus var. maxlmus (Wiegand and Eames, 
1925; Metcalf, 1931; Fassett, 1957; Clapham fit aJ.., 1962; 
Ogden, 1966, 1974; Spence, 1967).

Metcalf (1931) carried on extensive studies of the 
brackish or saline waters of North Dakota, His studies 
included the following taxa of brackish waters, and he in
dicated the highest salt concentration of the waters in 
which they were found: Potamogeton zosterlformls (501 mg/1),
£• natans (519 mg/1), £. frlesll (519 mg/1), P. fflyffiim 
var. maxlmus (809 mg/1), P. perfollatus (1431 mg/1), £. 
foliosus (2512 mg/1), and £. nectlnatus (35*873 rag/1).
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Potamogeton nectlnatus was found occurring in waters of 
such high salt content that it is not considered a fresh 
water indicator in North Dakota* Teeter (1957) found £. 
foliosus to occur in waters with a salt content up to
10,000 mg/1 with 2000-4000 mg/1 as optimal. Potamogeton 
nectlnatus was found in waters up to 12,600 mg/1 with the 
least growth at 7000 mg/1 total salts.

Teeter (1957) also found that vegetative growth, 
seed germination, and seed production of Potamogeton pec- 
tlnatus were inhibited by increasing sodium chloride con
centrations, while growth and reproduction were stimulated 
by concentrations in the range of 2500-3500 mg/1. Optimal 
vegetative growth occurred in fresh water while tuber 
growth was best in a saline solution of 3000 mg/1. Bourn 
(1934) indicated concentrations of 24# sea water stimulated 
growth of £. foliosus. The optimal salt concentration for 
growth was between 4# and 12#. Martin and Uhler (1939) 
found that £. nerfoliatus var. bunleurotdes extends down
stream in the Potomac River to the point where Zostera 
marina reaches its upper limits at a concentration of 8500- 
9000 mg/1 NaCl.

Brackish or saline waters in New England are con
fined to coastal areas. Tidal creeks harbor some Potamo
geton species, mainly £. nerfoliatus var. buoleuroIdes. 
associated with Zannlchellla nalustrls. Brackish ponds 
along the coast on the inland side of dunes often have a 
high salt content. Ruppia maritime is often found in these 
ponds along with P. nectlnatus. These saline ponds are
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frequently closed with algae and aquatic macrophytes. 
Extremely high pH is characteristic due to large algal 
populations photosynthesizing. The highest chloride con
tent found was 4095 mg/1. Holden (1961), in Scotland, 
found that the chloride concentration varied with the 
distance of the loch from the coast. This would seem to 
apply in New England except for a few bodies of water 
which may be contaminated by road salt.

The highest chloride concentration encountered 
away from the coast was in a small pond along a highway in 
Lancaster, New Hampshire, where the content was 245.0 mg/1 
chloride. This pond probably receives much road salt from 
the highway which is heavily salted during the winter.
The median value for chlorides from all waters tested was 
10.4 mg/1 which is higher than indicated by Martin (1973) 
for the North Atlantic drainage (4.47 mg/1) or the St. Law
rence drainage (7.97 mg/1). The mean for the United States 
is 9.0 mg/1 chloride.

Taxa clusters (Tables 8, 14) based upon alkalinity 
were shown to have great significance in relation to chlor
ides, when observing results between the clusters (Table 53» 
Appendix V) and within clusters (Table 59* Appendix V). If 
the brackish water values (505 mg/1) are deleted from the 
analysis of variance between clusters (Table 5̂ * Appendix V) 
insignificant results occur. The brackish water values 
discarded were from the data of Potamogeton peotlnatus. P. 
oerfollatus var. buoleuroldes. £. puslllus var. tenulsslmus.
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and £. oakeslanus. The nine brackish water locations for 
the above species determined whether the differences in 
the analysis results between chlorides were highly signi
ficant or insignificant as a factor influencing Potamo- 
geton distribution.

Potamogeton puslllus var. tenulssimus and £. perfo- 
llatus are found in the Bame eluster— Group lib (Table 14). 
Both species are extremely tolerant of chlorides (Table 6) 
and carbonates (Table 2), while £. oectlnatus (Table 14) is 
a plant of either high alkalinity or high chloride content. 
With all of these taxa, the presence of £. puslllus var. 
tenulssimus. P. perfollatus var. bupleuroldes and £. Pectl- 
natus in the coastal water is probably due to the higher 
nutrients occurring in the brackish water, supporting the 
thoughts of Steemann Nielsen (1954), Insufficient data 
prevents a judgement being made on the possible affect of 
low alkalinity-high chloride content of waters on plant
distribution.

%

A point that should be remembered is that the re
sults from this study are statistically determined and in 
some cases offer excellent results to help further the 
knowledge of aquatic plant distribution. Plants in the 
field may often be found in habitats which seem completely 
alien to them but seem to do quite well, hence many ex
ceptions exist. Certain other factors which may be of 
value for plant distribution might be tested in New England. 
These should include sulfates, iron, nitrites, ammonia, and



conductivity. Conductivity may be of value since it takes 
into account all the dissolved ions present in water, 
Potamogeton distribution was greatly influenced by alka
linity of the water, but may also utilize carbon sources 
within the soil. An analysis of carbon sources from both 
soil and water would be of great value for further under
standing of the affects on plant distribution. Water from 
different areas in the United States should be tested to 
get a full understanding of water chemicals and their affect 
on Potamogeton distribution. More testing, which began in 
the summer of 1975 in Michigan, should continue to help 
clarify the chemical factors influencing the distribution 
of Potamogeton throughout the world. Laboratory experi
mentation where plants may be grown under controlled con
ditions will also help to determine the value of dissolved 
and substrate chemicals to survival and growth of the 
Potamogetons.
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CONCLUSIONS

1. There la a highly significant relationship between
Potamogeton distribution and the total alkalinity of the
water in which the taxa are found. Clusters of Potamogeton
determined by statistical analysis may be utilized to
classify New England's fresh waters as Indicated below:

Group I— acid "soft" waters--alkalinity 0.0-15.0 mg/1 
CaCÔ .

Group II--moderately alkaline waters— alkalinity 15.1-60.0 mg/1.
Ila— alkalinity 15.1-25.0 mg/1.
lib— alkalinity 25.1-39 .0 mg/1.
lie— alkalinity 39.1-60.0 mg/1.

Group III— alkaline waters— alkalinity 60.1-90.0 mg/1.
Group IV— highly alkaline waters— above 90.0 mg/1.

2. Hydrogen ion concentration has an Influence on
Potamogeton distribution but alkalinity was determined to 
be more influential.
3. Nitrates dissolved in water were found to affect
Potamogeton distribution. Dissolved nitrates were found to 
be highly significant in affecting plant distribution due 
to the chemical relationship between nitrates and total 
alkalinity.
4. Chloride content Is a chemical factor affecting
distribution mainly of Potamogeton oectlnatus. P. perfo
il atus var. bupleuroldes and possibly £. puslllus var. 
tenulssimus. but it does not appear to greatly affect the 
remaining taxa.
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5. Phosphates in the water apparently have no influ
ence on Potamogeton distribution. This is probably true 
because phosphates are contained in the substrate and not 
dissolved in great amounts in the water. An analysis of 
the soil would help to clarify the value of phosphorus,
6, Free (dissolved) carbon dioxide was found to have
little or no effect on Potamogeton distribution.
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Sampling Locations

MAINE: AHOOSTOOK CO.: SquaPan Lake, Ashland;
Whitehead Lake, Bridgewater; Butterfield Lake, Caswell; 
ditch along road to Butterfield Lake (46°59,28"N., 
67°5^,6*,W.), Caswell; Gerrard Pond, Caswell; Pierce Lake, 
Caswell; man-made pond near Pierce Lake, Caswell; Masters 
Daggett Brook, Caswell; Butterfield Brook, Caswell; Eagle 
Lake, Eagle Lake; Pish River near Eagle Lake, Eagle Lake; 
Fischer Lake, Port Fairfield; Howard Brook near Monson 
Lake; Port Fairfield; Monson Lake, Port Fairfield; Nadeau 
Pond stream, Port Fairfield; Page Pond, Port Fairfield; 
south Nadeau Pond, Port Fairfield; stream draining Page 
Pond (46°4-2,17"N., 67°50,26,'W.), Port Fairfield; stream at 
north end of Lindsey Lake (46°*f0'̂ "N., 67°^7,56"W.), Port 
Fairfield; Black Lake, Fort Kent; south branch, Meduxene- 
keag River, Hodgdon; small farm pond on east side of U. S. 
Route 1 approximately one mile north of Houlton town line, 
(46°10'9"N., 67°50*34"W.), Littleton; Prestile Stream 
pond, Mars Hill; Gentle Lake, Monticello; Jewel Pond, 
Montlcello; Gentle Lake stream, Monticello; Daigle Pond,
New Canada; Mosquito Brook, Portage Lake; Portage Lake, 
Partage Lake; Echo Lake, Presque Isle; swamp along Route 10 
(46°40'16"N., 68059I15"W.), Presque Isle; Brishlotte Pond, 
St. Agatha; Madawaska Lake, T16-R4; Long Lake, T17-R̂  
(Sinclair); Mud Lake, T17-R**- (Sinclair); Caribou Lake, 
Washburn; Pettingill Stream pond west of Presque Isle town 
line (68°3*30,,N., b6°b5$iyv.)9 Washburn; Red River near
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St. Froid Lake, Winterville; St. Froid Lake, Winterville; 
PENOBSCOT CO.: Pushaw Lake, Orono; FRANKLIN CO.: Beaver
Pond, Township D; Gull Pond, T2-R2 (Dallas); Haley Pond,
T2-R2 (Dallas-Rangeley); Long Pond (M*°53'30"N., 70°35,21"W.), 
T2-R1 (Sandy River); Long Pond stream, T2-R1 (Sandy River); 
OXFORD CO.: Cold Brook, (T̂ -R3); Charles River, Fryeburg
Harbor; old course, Saco River, Fryeburg Harbor; horseshoe 
pond along old course of Saco River, North Fryeburg; KENNE
BEC CO.: Belgrade Stream, Belgrade; Echo Lake, Mt. Vernon;
Maranacook Lake, Readfleld; Tingley Brook, Readfield; Tor- 
sey Lake, Readfleld; Lake Annabessacook, Wlnthrop; CUMBER
LAND CO.: pond at Duck Point Campground (̂ 3°3 ,̂1'IN.,
70o23,0"W.), Scarborough; Dunstan River, Scarborough;
Stuart Brook above dam, Scarborough; YORK CO.: Etherlng-
ton Pond, Blddeford; pond on west side of road at Fortunes 
Rock along Old Pond Road south of Lord's Pond (43°26'0"N., 
?0°21'5"W.), Blddeford; Lord's Pond, Blddeford; Shoreup 
Brook, Eliot; Long Pond, Saco; Great Works River, South 
Berwick; Little Ossipee River backwater, Waterboro.

NEW HAMPSHIRE: COOS CO.: Clarksville pond, Clarks
ville; Lombard Pond, Colebrook; Fish Pond, Columbia; Lime 
Pond, Columbia; Island Brook, Dummer; Androscoggin River, 
Errol; Baker Pond, Lancaster; Martin Meadow Pond, Lancas
ter; oxbow pond off Connecticut River on north side of 
Route 2 i mile east of Vermont border (44-°29,50,,N.,
71o35'0"W.), Lancaster; East Inlet stream, Pittsburg; East 
Inlet Pond, Pittsburg; Connecticut River at Bench Mark 
1880, Pittsburg; Moose Falls on Connecticut River, Pittsburg;
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West Inlet stream, Pittsburg; pond on south side of Route 2 
approximately l£ miles west of Maine border (^°2^,29"N., 
71°2*6,,W.), Shelburne; Cross farm pond, Stewartstown; Back 
Pond, Stewartstown; CARROLL CO.: Church Pond outlet, Al
bany; Lake Pequaket, Conway; Conway Lake, Eaton; Province 
Lake, Efflngham-Wakefleld; Hoyt Brook, Freedom; Shaw Pond, 
Freedom; Square Brook, Freedom; Berry Bay-Ossipee Lake, 
Freedom; Silver Lake, Madison; Cooks Pond, Madison; Lake 
Kanasatka, Moultonboro; Meadow Brook, Moultonboro; Moulton- 
boro Bay-Lake Winnipesaukee, Moultonboro; Shannon Brook,
Lake Winnipesaukee, Moultonboro; stream flowing into Moul
tonboro Bay on east side near Lees Mills, Lake Winnipesaukee 
(43°43,50,,N., 71°23*9,,W.), Moultonboro; swamp south of Squam 
Lake along Bean Road {430 5̂'̂ "N., 71029,13"W.), Moultonboro; 
Lake Wakondah, Moultonboro; Bearcamp River, Ossipee; Big 
Dan Hole Pond, Ossipee-Tuftonboro; Branch Brook, Ossipee; 
Connor Pond, Ossipee; Little Dan Hole Pond, Ossipee; Ossipee 
Lake, Ossipee-Effingham-Freedom; Pine River, Ossipee; small 
pond at Brown*s Ridge Road and Route 16 (*J-3°38'32"N., 
71°4*4"W,), Ossipee; stream north of Bearcamp River at 
Ossipee Lake (̂ 3°̂ 7*57"N., 71°9'26"W.), Ossipee; swamp near 
north end of Duncan Lake (̂ 3°42*57MN,, 71°6*38"W.), Ossipee; 
Taylor Pond, Sandwich; Bearcamp Pond, Sandwich; Chocorua 
Lake, Tamworth; Horseshoe Pond (43°47'57,,N., 71°6'38,,W.), 
Tamworth; Little Lake, Tamworth; Nineteen Mile Brook, Tuf- 
tonboro; Twenty Mile Brook, Tuftonboro; pond south of Dorr 
Pond at settlement of Woodman {43°38'11,,N., 70°58,55,IW.), 
Wakefield; pond south of Round Pond east of Route 16, near



Ossipee town line (43°38'11"N., 71°3'23,,W.), Wakefield; 
Stump Pond, Wakefield; Beaver Pond along south side of 
Route 25 (43°40*0*N,, ?1°8*37"W.), Wolfeboro; Wiley Brook 
pond, Wolfeboro; GRAFTON CO.: Newfound Lake, Hebron; Lily
Pond, Livermore; Ogontz Lake, Lyman; Post Pond, Lyme; 
STRAFFORD CO.: Winkley Pond, Barrington; Cocheco River,
Dover; Beard's Creek, Durham; Johnson Creek, Durham; Lam
prey River, Durham; Mill Pond, Durham; Bellamy River below 
dam, Madbury; Branch River, Milton; Northeast Pond, Milton 
Isinglass Hiver, Rochester; Fresh Creek, Rollinsford; 
BELKNAP CO.: Merrymeeting Marsh, Alton; Wickwas Lake,
Meredith; beaver pond on north side of Upper Bay Road 

71°32'22"W.), Sanbomton; MERRIMACK CO.: 
Danbury Bog Pond, Danbury; SULLIVAN CO.: Blow-Me-Down
Pond, Cornish; ROCKINGHAM CO.: Meadow Pond, Hampton Beaoh
Taylor Brook Pond, Hampton-Hampton Falls; Pow-Wow Pond, 
Kingston; CHESHIRE CO.: Connecticut River, Hinsdale.

VERMONT: ESSEX CO.: Island Pond, Brighton; Nul-
hegan Pond, Brighton; Spectacle Pond, Brighton; Wallace 
Pond, Canaan; Neal Pond, Lunenberg; ORLEANS CO.: Crystal
Lake, Barton; Pensioner Pond, Charleston; Barton River 
backwater, Irasburg; Seymour Lake, Morgan; Bald Hill Pond, 
Westmore; Long Pond, Westmore; FRANKLIN CO.: Alder Run,
Franklin; GRAND ISLE CO.: Dillenbeck Bay, Alburg; Lake
Champlain, North Hero; swamp on east side of Route 2 north 
of village (JW'049,24"N,, 73°l6'̂ 2"W.), North Hero; CALE
DONIA CO.: Harvey Lake, Barnet; Sarah Moor Pond, Barnet;
Warden Pond, Barnet; Little Eligo Pond, Hardwick; Center



99

Pond, Newark; Newark Pond, Newark; swamp south of Keiser 
Pond W°22'5^"N.f 72°10 '25^.), Peacham; Ewell Pond, 
Peaoham; Fosters Pond, Peacham; Keiser Pond, Peacham- 
Danville; Martins Pond, Peacham; Peacham Pond, Peacham;
Bean Pond, Sutton; south Dolloff Pond, Sutton; CHITTENDEN 
CO.: Lake Iroquois, Hinesburg; Mallets Bay-Lake Champlain,
Colchester; Pond Brook, Colchester; Shelburne Pond, Shel
burne; ORANGE CO.: Lake Morey, Fairlee; Lake Fairlee, West
Fairlee; WASHINGTON CO.: Joes Brook, Cabot; Joes Pond,
Cabot; ADDISON CO.: East Branch Dead Creek, Addison;
McCuen Slang, Addison; East Branch Dead Creek, Bridport; 
Lake Champlain near Otter Creek, Ferrisburg; Dead Creek, 
Ferrisburg; Hawkins Bay-Lake Champlain, Ferrisburg; Lewis 
Creek, Ferrisburg; Little Otter Creek, Ferrisburg; Otter 
Creek, Ferrisburg; South Slang, Ferrisburg; swamp on west 
side of Otter Creek (44012,36"N., 73°19,11"W.), Ferrisburg; 
Lake Dunmore, Leicester-Sallsbury; Fern Lake, Leicester; 
Cedar Lake, Monkton; East Creek, Orwell; ditch along Swamp 
Road, Salisbury; stream across Route 22A (43°51*̂ 8"N., 
73018'37"W.), Shoreham; Richville Pond, Shoreham Center; 
stream across Whiting-Shoreham Center Road (̂ 3°51,̂ 8"N., 
73°13,28"W.), Whiting; WINDSOR CO.: Evarts' Pond (Lake
Runnemede), Windsor; Mill Pond, Windsor; RUTLAND CO.: 
Hubbardton River, Benson; Sunrise Lake, Benson; Glen Lake, 
Castleton; Lake Bamoseen, Hubbardton-Castleton; Black Pond, 
Hubbardton; Breese Pond, Hubbardton; Lake Hortonia, Hub
bardton; swamp on west side of Moscow Road (̂ 3°4l'7"N., 
73°3'37"W.), Hubbardton; Lake St. Catherine, Poultney;
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Jones Mill Pond, Rutland; Burr Lake, Sudbury; Little Pond, 
Wells; WINDHAM CO.: Lily Pond, Vernon; BENNINGTON CO.:
Battenkill River, Arlington; Barber Pond, Pownel; South 
Stream, Pownal.

MASSACHUSETTS: ESSEX CO.: Shawsheen River,
Andover; Lily Pond, Gloucester; Beck Pond, Hamilton; Chad
wicks Lake, Haverhill; Colonial Pond, Lynnfleld; Pleasant 
Pond, Wenham; MIDDLESEX CO.: small pond by recreation area
at Upper Mystic Lake (42°26'28"N., 71°0'53"W.), Arlington; 
Winter Pond, Arlington; marsh across from dump (32°35,li*''N., 
?1°15,23"W.), Billerica; Fresh Pond, Cambridge; pond by 
greenhouse on Fresh Pond golf course (42°23*21"N.,
71°9*lJl<’*W.), Cambridge; pond on Fresh Pond golf course 
(̂ 2°23,21,,N., 71°9,27,,W.), Cambridge; Concord River at 
Route 225, Carlisle-Concord; Russell Mill Pond, Chelmsford; 
Assabet River, Concord; Concord River, Concord; Sudbury 
River, Concord; Mill Pond, Littleton; Mystic River, Med
ford; Fisk Pond, Natick; pond at southwest corner of junc
tion of Route 135 and Speen Street (42°23'2;"N., 71°22'39,,W.), 
Natick; Sucker Pond, Framingham; Sudbury River, Framingham; 
Icehouse Pond, Hopkinton; North Pond, Hopkinton; Whitehall 
Reservoir, Hopkinton; Charles River, Newton; SUFFOLK CO.: 
Neponset River, Readvllle; NORFOLK CO.: Houghton's Pond,
Canton; Ponkapoag Pond, Canton; Charles River, Dover; Trout 
Brook, Dover; Hemenway Pond, Milton; Ames Long Pond, Stough
ton; PLYMOUTH CO.: Agawam River, wareham; Agawam River at
tidal exchange, Wareham; Mill Pond, Wareham; BARNSTABLE 
CO.: Nobska Pond, Falmouth; Oyster Pond, Falmouth; Red
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Brook, Falmouth; small pond at Qulsett Beach (4l°32'8*N., 
70°38»3l"W.), Falmouth; WORCESTER CO.: Still River, Bol
ton; Brookfield River, East Brookfield; stream between 
Quabog Pond and Quacumquaslt Pond (42o10'57HN., 7204*12BW.)# 
East Brookfleld-Brookfleld; Lake Ripple, Grafton; Silver 
Lake, Grafton; Hopedale Fond, Hopedale; Lake Nlpmuc, Men
tion; Mill Pond, Milford; Walker Pond, Sturbrldge; Pratt 
Pond, Upton; Inlet at northeast comer of Lake Chauncy,
Weatborough; Lake Chaunoy, Westhorough; Hocomonco Pond, 
Westborough; pond west of Wyman Lake on Route 140, West
minster; FRANKLIN CO.: Lake Rohunta, Orange; Laurel Lake,
Ervlng; Millers River, Erving; BERKSHIRE CO.: Mill Pond,
Egremont; Prospect Lake, Egremont; Fountain Pond, Great 
Barrington; Mansfield Pond, Great Barrington; Pontosuc 
Lake, Lanesborough; Goose Fond, Lee; Laurel Lake, Lee- 
Lenox; Wood's Fond-Housatonlc River, Lenox; Lake Buel, 
Monterey; Lake Garfield, Monterey; Harmon Pond, New Marl
borough; northern end of Onota Lake, Pittsfield; outlet to 
Onota Lake, Pittsfield; Cone Brook, Richmond; Richmond 
Fond, Richmond; Schenab Brook, Sheffield; Stockbridge Bowl, 
Stookbrldge; Lily Brook, Stockbridge; Card Pond, West 
Stockbridge; Cranberry Pond, West Stockbridge; Shaker Mill 
Pond, West Stockbridge; Bridge's pond, Wllllamstown.

RHODE ISLAND: PROVIDENCE CO.: Abbott Run Brook,
Cumberland; Sneech Pond, Cumberland; Todds Pond, North 
Smithfleld; WASHINGTON CO.: Tuoker Pond, South Kingstown;
Warden Pond, South Kingstown, Pawcatuck River, Bradford; 
stream along Route 1A, Westerly.

i
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CONNECTICUT: MIDDLESEX CO.: Black Pond, Mlddle-
field; Coginchaug River, Middlefield; Crystal Lake, Middle
town; NEW HAVEN CO.: Oranlss Pond, East Haven; Lake Quon*
nlpaug, North Guilford; LITCHFIELD CO.: Dog Pond, Goshen;
West Side Pond, Goshen; Bantam Lake, Morris; Lake Washl- 
nee, Salisbury; Wononskopomuc Lake, Salisbury; Indian Lake, 
Sharon; Mudge Pond, Sharon; marsh at north end of Hatch 
Pond <*H°52'1"N., 73°28,1*W.), Sharon.
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Sampling Locations

Figure 17* Sampling locations in New England*
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Collection Sites for Potamogeton Taxa

Listed below are all collection sites of plants 
utilized In this study. Dates are lnoluded with all cita
tions to Indicate when chemical samples were taken. Speci
mens have been distributed to twenty-six herbaria as Indi
cated by the following acronyms after Lanjouw and Stafleu 
(1964) and the Advisory Committee for Systematic Resources 
In Botany (1974): BOSC, CS, DAO, FSU, ISU, MAINE, MASS,
MICH, MIN, MTMG, NEBC, NHA, NLU, NYS, OS, RENO, SPH, UCSB, 
UWM, VT, WVA, Z. Additional acronyms were created for her
baria not included In the above references, as follows: 
CHSC— Chico State College, California, KNSC— Keene State 
College, New Hampshire, SPC— Sri Pratap College, Kashmir, 
India, and WCH— private herbarium of William Countryman, 
Norwich University, Vermont. Water samples were collected 
at a few sites where Potamogeton could not be collected due 
to Inaccessibility, hence no acronym Is found following 
the collection citation.

Potamogeton flllformls Pers. var. borealis St, John: MAINE:
AROOSTOOK CO.: Butterfield Lake, Caswell, 19 July 1973,
7779, (BOSC, NHA); Pierce Lake, Caswell, 1 August 1972, 
4470, (BOSC, DAO, MAINE, MICH, NEBC, RENO, SPC, Z); pond 
by Pierce Lake, Caswell, 1 August 1972, 4586, (BOSC, NEBC, 
NHA, SPH); Page Pond, Port Fairfield, 18 July 1973, 7734, 
(BOSC, CS, MAINE, NEBC, NHA, WVA); Caribou Lake, Washburn.
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17 July 1973, 4666, (BOSC, NEBC, NHA). NEW HAMPSHIRE:
COOS CO.: Lombard Pond, Colebrook, 7 August 1972, 6219,
(BOSC, MICH, MTMG, NEBC, NHA). VERMONT: CALEDONIA CO.:
Harvey Lake, Barnet, 23 August 1973, 8726, (BOSC, CHSC, 
NEBC, NHA, UCSB, WCH); Warden Pond, Barnet, 15 August 
1972, 4369, (BOSC, MICH, NEBC, NHA, WCH); Ewell Pond, 
Peacham, 5 August 1973, 8434, (BOSC, MICH, NEBC, NLU, WCH);
Kelser Pond, Peacham, 5 August 1973, 8436, (BOSC, NEBC).

Potamogeton flllformls Pers. var. maoounll Morong: VERMONT:
CALEDONIA CO.: Warden Pond, Barnet, 15 August 1972, 6421,
(BOSC, NHA); Ewell Pond, Peacham, 15 August 1973, 8426, 
(BOSC, FSU, MICH, MTMO, NEBC, NHA, WCH); Kelser Pond,
Peacham, 5 August 1973, 8455, (BOSC, NEBC, WCH).

Potamogeton vaglnatus Turcz.: MAINE: AROOSTOOK CO.:
Prestile Stream Pond, Mars Hill, 18 July 1973, 7798,
(BOSC, MAINE, NEBC, NHA).

Potamogeton neotlnatua L.: MAINE: YORK CO.: pond on west
side of road at Fortunes Rock, at Old Pond Road south of 
Lord's Pond, Blddeford, 10 August 1972. NEW HAMPSHIRE: 
SULLIVAN CO.: Bio w-Me-Down Pond, Cornish, 24 July 1972, 
4463, (BOSC, MICH, NEBC, NHA). VERMONT: ADDISON CO.:
Cedar Lake, Monkton, 31 July 1973, 8185, (BOSC, FSU, NEBC, 
NHA); East Branch Dead Creek, Addison, 1 August 1973,
8230, (BOSC, NEBC); MoCuen Slang, Addison, 1 August 1973, 
8186, (BOSC, MICH, NHA); East Branoh Dead Creek, Brldport,
1 August 1973, 8280, (BOSC, ISC, NEBC, UCSB); Dead Creek,
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Ferrisburg, 18 July 1973, 5473, (BOSC, NEBC, SPC, Z);
Lewis Creek, Ferrisburg, 18 July 1972; stream across 
Route 22A, Shoreham, 1 August 1973; stream across Whiting- 
Shoreham Center Road, Whiting, 30 July 1973, 8300, (BOSC, 
NEBC, NHA). WINDSOR CO.: Hill Fond, Windsor, 24 July
1972, RUTLAND CO.: Breese Pond, Hubbardton, 30 July 1973,
81*10, (BOSC, NEBC); Lake Hortonia, Hubbardton, 19 July
1972. MASSACHUSETTS: BARNSTABLE CO.: Nobska Pond, Fal
mouth, 12 September 1972, 4490, (BOSC, MICH, MTMG, NEBC,

4NHA, SPH); small pond along Quisett Beaoh, Falmouth, 12 
September 1972, 6956, (BOSC, NHA, Z). BERKSHIRE CO.:
Mill Pond, Egremont, 15 June 1973, 7289, (BOSC, ISC);
Laurel Lake, Lenox-Lee, 26 June 1972, 4503, (BOSC, ISC, 
NEBC, NHA); Pontosuo Lake, Pittsfield, 2 July 1973, 7403, 
(BOSC, MASS); Lily Brook, Stoekbridge, 6 September 1972, 
4673, (BOSC, NEBC); Stoekbridge Bowl, Stoekbridge, 16 Sep
tember 1973; Shaker Mill Pond, West Stoekbridge, 15 June
1973, 7319, (BOSC). CONNECTICUT: LITCHFIELD CO.: Lake
Washinee, Salisbury, 26 June 1972, 4?64, (BOSC, UWM); Lake 
Washlning, Salisbury, 26 June 1972, 4510, (BOSC, NEBC); 
Wononpakook Lake, Salisbury, 9 August 1973, 8574, (BOSC,
CS, NLU, WVA); Wononskopomuc Lake, Salisbury, 15 June 1973, 
7326, (BOSC, CHSC); Mudge Pond, Sharon, 6 September 1972, 
6891, (BOSC).

Potamogeton robblnsll Oakes: MAINE: AROOSTOOK CO.: Long
Lake, T17-R4, 2 August 1972, 6002, (BOSC, MTMG); Pettingill 
Stream pond west of Presque Isle town line, Washburn,



2 August 1972, 5911, (BOSC, NHA). FRANKLIN CO.: Gull
Pond, Dallas (T2-R2), 30 August 1972, 6756, (BOSC).
OXFORD CO.: old course, Saco River, Fryeburg Harbor, 16
July 1972, 5384, (BOSC, MIN, RENO, SPC). KENNEBEC CO.: 
Belgrade Stream, Belgrade, 26 August 1972, 6611, (BOSC); 
Echo Lake, Mt. Vernon, 26 August 1972, 6696, (BOSC); 
Maranacook Lake, Readfleld, 26 August 1972, 6663, (BOSC, 
ISC); Torsey Lake, Readfleld, 3 August 1972, 6174, (BOSC). 
NEW HAMPSHIRE: COOS CO.: Baker Pond, Lancaster, 15 Au
gust 1972, 6372, (BOSC). CARROLL CO.: Province Lake,
Efflngham-Wakefleld, 22 July 1971, 3759, (BOSC, NEBC, NHA) 
Berry Bay-Ossipee Lake, Freedom, 4 August 1971, 3466, 
(BOSC); Hoyt Brook, Freedom, 1 September 1972; Moulton- 
boro Bay-Lake Wlnnlpesaukee, Moultonboro, 19 August 1972; 
Lake Kanasatka, Moultonboro, 18 August 1971, 3707, (BOSC, 
NHA); Lake Wakondah, Moultonboro, 17 August 1971, (BOSC, 
NHA). GRAFTON CO.: Ogontz Lake, Lyman, 7 July 1972,
3476, (BOSC, KNSC). BELKNAP CO.: Wlckwas Lake, Meredith, 
19 August 1972. STRAFFORD CO.: Mill Pond, Durham, 11
July 1972. VERMONT: ESSEX CO.: Spectacle Pond, Brighton
7 July 1972, 5092, (BOSC); Neal Pond, Lunenberg, 15 August 
1972, 6403, (BOSC). GRAND ISLE CO.: Lake Champlain,
North Hero, 31 July 1973, 8314, (BOSC). CHITTENDEN CO.: 
Mallets Bay-Lake Champlain, Colchester, 31 July 1973, 8110 
(BOSC, NHA). WASHINGTON CO.: Joes Brook, Cabot, 23 Au
gust 1973, 8809, (BOSC, ISC, NEBC); Joes Pond, Cabot,
23 August 1973, 8673, (BOSC, NEBC, NHA). ORANGE CO.:
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Lake Morey, Falrlee, 24 July 1972, 5782, (BOSC, CS). 
RUTLAND CO.: Sunrise Lake, Benson, 1 August 1973, 8238,
(BOSC); Glen Lake, Castleton, 30 July 1973, 8304, (BOSC); 
Lake Baraoseen, Hubbardton, 19 July 1972, 5645, (BOSC, SPC, 
Z); Breese Pond, Hubbardton, 30 July 1973, 8135, (BOSC). 
MASSACHUSETTS: ESSEX CO.: Beck Fond, Hamilton, 9 August
1972, 6269, (BOSC); Chadwicks Lake, Haverhill, 17 Septem
ber 1973; Pleasant Pond, Wenham, 30 September 1972, 3098, 
(BOSC). MIDDLESEX CO.: small pond by recreation area at
Upper Mystic Lake, Arlington, 22 September 1971, 3526, 
(BOSC); Fisk Pond, Natick, 3 October 1971. NORFOLK CO.: 
Ponkapoag Pond, Canton, 29 September 1971, 3244, (BOSC). 
WORCESTER CO.: stream between Quabog Pond and Quacum-
quasit Pond, East Brookfield-Brookfield, 18 June 1971, 
2927, (BOSC, NEBC, NHA); Lake Ripple, Grafton, 25 June 
1972, 4924, (BOSC, NHA); Lake Chauncy, Westborough, 20 
June 1972, 4351, (BOSC); Hocomonco Pond, Westborough, 20 
June 1972, 4391, (BOSC, CS, NEBC, NHA, SPH). BERKSHIRE 
CO.: Goose Pond, Lee, 2 July 1973, 7477, (BOSC); Lake
Buel, Monterey, 8 June 1971, 3030, (BOSC); Lake Garfield, 
Monterey, 26 June 1972, 4815, (BOSC); Harmon Pond, New 
Marlborough, 2 July 1973, 7464, (BOSC, MASS, NLU); Cran
berry Pond, West Stoekbridge, 6 September 1972, 6878, 
(BOSC). CONNECTICUT: MIDDLESEX CO.: Black Pond, Middle-
fleld, 8 August 1973, 8523, (BOSC, UCSB). NEW HAVEN CO.: 
Lake Quonnipaug, North Guilford, 8 August 1973* 8493, 
(BOSC, NEBC, NHA, WVA). LITCHFIELD CO.: Dog Pond,
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Goshen, 9 August 1973# 8600, (BOSC, NEBC); West Side 
Pond, Goshen, 9 August 1973, 8620, (BOSC); Bantam Lake, 
Morris, 9 August 1973, 8528, (BOSC, CHSC).

Potamogeton prisms L.; VERMONT: CHITTENDEN CO.: Lake
Iroquois, Hlnesburg, 31 July 1973, 8347, (BOSC); Shel
burne Pond, Shelburne, 31 July 1973, 8146, (BOSC). ADDI
SON CO.: Dead Creek, Ferrisburg, 18 July 1972; Lake
Champlain at the mouth of Otter Creek, Ferrisburg, 18 
July 1972, 5561, (BOSC, NHA); Otter Creek, Ferrisburg,
18 July 1972, 5543, (BOSC, DAO, NEBC). RUTLAND CO.:
Lake Bamoseen, Hubbardton, 19 July 1972, 4568, (BOSC, 
NEBC). MASSACHUSETTS: MIDDLESEX CO.: pond by greenhouse
on Fresh Pond golf course, Cambridge, 28 September 1972, 
7135, (BOSC, CS, NEBC, NHA, SPH); pond on Fresh Pond golf 
course, 5 September 1973, 8937, (BOSC, NEBC, NHA, NLU); 
Concord River at Route 225, Carllsle-Concord, 22 Septem
ber 1971, 3555, (BOSC); Assabet River, Concord, 5 October 
1971, 3275, (BOSC); Concord River, Coneord, 10 June 1971, 
3007, (BOSC); Sudbury River, Framingham, 3 October 1971, 
3194, (BOSC); Mill Pond, Littleton, 16 September 1972, 
7019, (BOSC); Fisk Pond, Natlok, 3 October 1971. BERK
SHIRE CO.: Prospeot Lake, Egremont, 2 July 1973, 2450,
(BOSC); Mill Pond, Egremont, 15 June 1973, 7284, (BOSC, 
MASS); Pontosuo Lake, Lanesborough, 2 July 1973, 7391, 
(BOSC, NEBC); Laurel Lake, Lee-Lenox, 26 June 1972; Wood's 
Pond— Housatonic River, Lenox, 2 July 1973, 7352, (BOSC, 
UCSB); Lake Buel, Monterey, 8 June 1971, 3034, (BOSC,
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KNSC, NEBC, NHA); Lake Garfield, Monterey, 26 June 1972; 
north end of Onota Lake, Pittsfield, 2 July 1973* 7425, 
(BOSC); Richmond Pond, Richmond, 15 June 1973* 7220,
(BOSC, CS, NASS, NEBC); Lily Brook, Stoekbridge, 6 Sep
tember 1972* 46?6, (BOSC, NEBC); Stoekbridge Bowl, Stook- 
brldge, 26 June 1972, 3057, (BOSC, NEBC, NHA); Card Pond, 
West Stoekbridge, 6 September 1972, 6845, (BOSC, ISC,
NTMG, NEBC); Shaker Mill Pond, West Stoekbridge, 15 June 
1973, 7339, (BOSC, MASS, MICH, NEBC). CONNECTICUT: LITCH
FIELD CO.: Lake Washlnee, Salisbury, 26 June 1972, 4787,
(BOSC, NEBC, UWM); Lake Washinlng, Salisbury, 26 June 1972, 
4754, (BOSC, MIN, MEBC); Wononpakook Lake, Salisbury, 9 
August 1973, 8514, (BOSC, NEBC); Mudge Pond, Sharon, 6 
September 1972, 4681, (BOSC, NEBC, NHA).

Potamogeton confervoldes Relchenb.: NEW HAMPSHIRE: COOS
CO.: small unnamed pond on south side of Route 2, approx
imately l£ miles west of Maine border, Shelburne, 26 Au
gust 1973, 8932, (BOSC, CS, NEBC, NHA, SPH, WVA). CARROLL
CO.: Church Fond outlet, Albany, 28 August 1972; Cooks
Pond, Madison, 23 July 1971, 1779, (BOSC); Connor Pond, 
Osslpee, 29 July 1971, 1820, (BOSC, NHA); Bearoamp Pond, 
Sandwich, 25 August 1971, 2409, (BOSC); Taylor Fond, Sand
wich, 30 July 1972, 4468, (BOSC, MICH, NEBC, Z); Chooorua 
Lake, Tamworth, 21 July 1971, 1638, (BOSC, KNSC). GRAFTON 
CO.: Lily Pond, Livermore, 28 August 1972, 6804, (BOSC,
MICH, MIN, NEBC, NHA, SPC). STRAFFORD CO.: Winkley Pond,
Barrington, 21 August 1971, 2012, (BOSC, NHA). MASSACHU-
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SETTS: FRANKLIN CO.: Laurell Lake, Erring, 25 July 1973,
8085, (BOSC, FSU, MASS, MTMG, NEBC). NOBPOLK CO.: Ames
Long Pond, Stoughton, 14 June 1972, 4307, (BOSC, NEBC, NHA).

Potamogeton eoeterlformls Feraald: MAINE: ABOOSTOOK CO.:
Whltefleld Lake, Bridgewater, 20 July 1973, 7990, (BOSC, 
NEBC): Fischer Lake, Fort Fairfield, 18 July 1973, 7747, 
(BOSC, UCSB); Howard Brook near Monaon Lake, Fort Fair
field, 18 July 1973, 7719, (BOSC); Monson Lake, Fort Fair
field, 18 July 1973, 7752, (BOSC, NEBC, WVA); Prestlle 
Stream pond, Mars Hill, 18 July 1973, 7785, (BOSC, NEBC); 
Jewel Pond, Montloello, 3 August 1972, 4630, (BOSC, NEBC, 
NHA); Daigle Pond, New Canada, 2 August 1972; Portage 
Lake, Portage Lake, 19 July 1973, 7888, (BOSC, NEBC, NHA); 
Echo Lake, Presque Isle, 19 July 1973, **685, (BOSC, NEBC); 
Long Lake, T17-B4 (Sinclair), 2 August 1972, 4610, (BOSC, 
NEBC, NHA, UCSB); Mud Lake, T17*B4 (Sinclair), 2 August
1972, 6075, (BOSC, MTMG, NEBC, NHA); Pettlnglll Stream 
pond west of Presque Isle town line, Washburn, 17 July
1973. PENOBSCOT CO.: Pushaw Lake, Orono, 20 July 1973,
8040, (BOSC, FSU, MTMG). OXFOBD CO.: Old course, Saoo
River, Fryeburg Harbor, 16 July 1972, 4458, (BOSC, MICH, 
NEBC, SPC, Z). KENNEBEC CO.: Belgrade Stream, Belgrade,
26 August 1972, 4655, (BOSC, CHSC, NEBC, NHA); Maranaoook 
Lake, Readfleld, 20 August 1972, 4657, (BOSC, NEBC); Ting- 
ley Brook, Readfleld, 26 August 1972, 6620, (BOSC, CS,
NEBC, NHA); Lake Annabessaoook, Wlnthrop, 26 August 1972, 
6682, (BOSC). NEW HAMPSHIRE: COOS CO.: Baker Pond, Lan-
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bow pond off Connecticut Hirer on north side of Boute 2, 
i mile east of Vermont border, Lancaster, 15 August 1972, 
638**, (BOSC, NHA). CARROLL CO.: Lake Kanasatka, Moulton
boro, 18 August 1971, 5158, (BOSC, KNSC, NHA, RENO, SPC); 
Moultonboro Bay-Lake Winnlpesaukee, Moultonboro, 19 August 
1972, 6546, (BOSC, NHA); stream flowing Into Moultonboro 
Bay on east side near Lees Mill, Lake Winnlpesaukee, Moul
tonboro, 19 August 1972, 4651, (BOSC, NEBC, NHA). BELKNAP 
CO.: Merrymeetlng Marsh, Alton, 19 August 1972, 6496,
(BOSC). CHESHIRE CO.: Connecticut River, Hinsdale, 25
July 1971, 8101, (BOSC). VERMONT: FRANKLIN CO.: Alder
Run, Franklin, 31 July 1973, 8203, (BOSC). GRAND ISLE CO. 
Dillenbeok Bay-Lake Champlain, Alburg, 31 August 1973, 
8257, (BOSC); Lake Champlain, North Hero, 31 July 1973, 
8325, (BOSC). CALEDONIA CO.: Little Ellgo Pond, Hartwlck
Greensboro, 5 August 1973, 8389, (BOSC); Ewell Pond, Pea- 
Oham, 5 August 1973, 8420, (BOSC, MICH); Kelser Pond, 
Peacham-Danvllle, 5 August 1973, 8470, (BOSC); Bean Pond, 
Sutton, 4 August 1973, 8437, (BOSC); Bald Hill Pond, West- 
more, 23 August 1973, 8736, (BOSC). CHITTENDEN CO.: 
Mallets Bay-Lake Champlain, Colchester, 31 July 1973;
Lake Iroquois, Hinesburg, 31 July 1973, 8353, (BOSC). 
ORANGE CO.: Lake Morey, Fairlee, 24 July 1972, 5772,
(BOSC, CS, NEBC, NHA, SPH). WASHINGTON CO.: Joes Brook,
Cabot, 23 August 1973, 8794, (BOSC); Joes Pond, Cabot,
23 August 1973. ADDISON CO.: Lake Champlain at mouth of
Otter Creek, Ferrisburg, 18 July 1972, 4555, (BOSC, NEBC);



113

Dead Creek, Ferrisburg, 18 July 1972, (BOSC, NEBC,
NHA); Little Otter Creek, Ferrisburg, 18 July 1972, 5485, 
(BOSC, NHA); Otter Creek, Ferrisburg, 18 July 1972, 4-550* 
(BOSC, NEBC); South Slang, Ferrisburg, 18 July 1972, 4539, 
(BOSC, NEBC, NHA); swamp on west side of Otter Creek, 
Ferrisburg, 18 July 1972, 5573, (BOSC); Cedar Lake, Monk- 
ton, 31 July 1973, 8194, (BOSC); East Creek, Orwell, 1 Au
gust 1973, 8289, (BOSC); Rlchvllle Fond, Shoreham Center, 
30 July 1973, 8155, (BOSC). HUTLANDCO.: Glen Lake, 
Castleton, 30 July 1973, 8312, (BOSC); Breese Fond, Hub
bardton, 30 July 1973, 8136, (BOSC); Lake Bamoseen, Hub
bard ton -Cast let on, 19 July 1972, 5641, (BOSC, NEBC, UWM); 
Lake Hortonla, Hubbardton, 19 July 1972, 4573, (BOSC,
NEBC, NHA); Lake St. Catherine, Foultney, 30 July 1973, 
8168, (BOSC); Jones Mill Pond, Rutland, 19 July..1972,
4558, (BOSC, NEBC, NHA); Burr Lake, Sudbury, 19 July 1972, 
5600, (BOSC, DAO, NEBC); Little Pond, Wells, 30 July 1973, 
8183, (BOSC). BENNINGTON CO.: South Stream, Pownal, 30
July 1973, 8126, (BOSC). MASSACHUSETTS: ESSEX. CO.:
Colonial Pond, Lynnfieid, 1 October 1972, 7142, (BOSC). 
MIDDLESEX CO.: Concord River at Route 225, Carllsle-
Concord, 22 September 1971, 3410, (BOSC, NEBC, NHA), 
BERKSHIRE CO.: Mill Pond, Egremont, 21 June 1971, 2849,
(BOSC, NEBC, NHA); Prospect Lake, Egremont, 2 July 1973, 
7448, (BOSC); Fountain Pond, Great Barrington, 6 September 
1972, 4667, (BOSC, NEBC, NHA); Wood's Pond— Housatonic 
River, Lenox, 2 July 1973, 7225, (BOSC, CHSC, MASS, NHA);
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Lake Buel, Monterey, 8 June 1971» 3036, (BOSC, NHA); north 
end of Onota Lake, Pittsfield, 2 July 1973, 7422, (BOSC); 
outlet to Onota Lake, Pittsfield, 2 July 1973, 7375, (BOSC, 
NEBC); Richmond Pond, Richmond, 15 June 1973, 7207, (BOSC, 
MASS, NEBC); Cranberry Pond, West Stoekbridge, 6 September 
1972, 6882, (BOSC, CS); Shaker Mill Pond, West Stoekbridge, 
15 June 1973, 7343, (BOSC, NEBC, NHA, NLU). CONNECTICUT: 
MIDDLESEX CO.: Black Pond, Middlefield, 8 August 1973,
8583, (BOSC, NEBC). LITCHFIELD CO.: Lake Washlnee, Salis
bury, 26 June 1972, 4786, (BOSC, NEBC, Z); Lake Washlnlng, 
Salisbury, 26 June 1972, 4514, (BOSC, NEBC); Wononskopo- 
muc Lake, Salisbury, 15 June 1973, 7273, (BOSC, NEBC); 
Indian Lake, Sharon, 21 June 1971, 2971, (BOSC, NHA).

Potamogeton follosus Raf.: MAINE: AROOSTOOK CO.: White-
field Lake, Bridgewater, 20 July 1973; Gerrard Pond, Cas
well, 1 August 1972, 4585, (BOSC, NEBC); Pierce Lake, Cas
well, 1 August 1972; man-made pond near Pierce Lake, Cas
well, 1 August 1972, 4587, (BOSC, NEBC, NHA); Fischer 
Lake, Fort Fairfield, 18 July 1973, 7444, (BOSC, NEBC); 
Monson Lake, Fort Fairfield, 18 July 1973, 7729, (BOSC, 
NEBC, NHA); Page Pond, Fort Fairfield, 18 July 1973, 7942, 
(BOSC, CHSC); stream draining Page Pond, Fort Fairfield,
18 July 1973, 7759, (BOSC); Nadeau Pond stream, Fort Fair
field, 1 August 1972, 5843, (BOSC, CS, NHA); South Nadeau 
Pond, Fort Fairfield, 19 July 1973, 7784, (BOSC); Black 
Lake, Fort Kent, 2 August 1972, 4624, (BOSC, NEBC, NHA); 
Prestlle Stream pond, Mars Hill, 18 July 1973, 7796, (BOSC,
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MICH); Gentle Lake, Monticello, 20 July 1973, 8008, (BOSC, 
NEBC); Gentle Lake stream, Montlcello, 20 July 1973* 7969* 
(BOSC); Jewel Pond, Montlcello, 3 August 1972, 4629,
(BOSC, NEBC, NHA); Daigle Pond, New Canada, 2 August 1972, 
4617, (BOSC, NEBC); Echo Lake, Presque Isle, 19 July 1973, 
4693, (BOSC); swamp along Route 10, Presque Isle, 16 July 
1973, 7758, (BOSC); Mud Lake, T17-R4 (Sinclair), 2 August
1972, 4612, (BOSC, NEBC, NHA); Caribou Lake, Washburn,
17 July 1973, 7673, (BOSC, WVA); Fettlngill Stream pond 
west of Presque Isle town line, Washburn, 17 July 1973, 
7649, (BOSC, NLU). CUMBERLAND CO.: pond at Duck Point
campground, Scarborough, 13 July 1972, 5255, (BOSC, NEBC, 
SPC, Z). NEW HAMPSHIRE: COOS CO.: Pish Pond, Columbia,
7 August 1972, 6181, (BOSC, NEBC, NHA, NYS). VERMONT: 
ORLEANS CO.: Barton River backwater, Irasburg, 9 August
1971, 2050, (BOSC, KNSC, NHA); Long Pond, Westmore, 9 Au
gust 1971, 2032, (BOSC, NEBC, NHA). FRANKLIN CO.: Alder
Run, Franklin, 31 July 1973, 8215, (BOSC). CALipONIA CO.: 
Harvey Lake, Barnet, 23 August 1973, 8718, (BOSC, NEBC, 
WVA); Warden Pond, Barnet, 15 August 1972, 4649, (BOSC, 
ISC, NEBC, NHA); Center Pond, Newark, 23 August 1973,
8667, (BOSC, NEBC, NHA); Ewell Pond, Peacham, 5 August
1973, 8454, (BOSC, ISC, MICH, NEBC, NHA); Kelser Pond, 
Peacham-Danville, 5 August 1973. CHITTENDEN CO,: Lake 
Iroquois, Hlnesburg, 3 July 1973, 8362, (BOSC). ORANGE 
CO.: Lake Morey, Falrlee, 24 July 1972, 5747, (BOSC,
NEBC, SPH); Lake Falrlee, West Falrlee, 24 July 1972,
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4582, (BOSC, NEBC, NHA). ADDISON CO.: Lake Champlain
at mouth of Otter Creek, Ferrisburg, 18 July 1972, 5555# 
(BOSC, DAO, MIN, NEBC); swamp on west side of Otter Creek, 
Ferrisburg, 18 July 1972. WINDSOR CO.: Evarts* Pond
(Lake Runnemede), Windsor, 24 July 1972, 4310, (BOSC). 
RUTLAND CO.: Lake Hortonla, Hubbardton, 19 July 1972,
4572, (BOSC, NEBC); swamp west of Mosoow Road, Hubbardton,
30 July 1973, 8216, (BOSC, ISC, NHA); Lake St. Catherine, 
Poultney, 30 July 1973# 8173# (BOSC); Jones Mill Pond, 
Rutland, 19 July 1972, 4557, (BOSC, NEBC, NHA); Burr Lake, 
Sudbury, 19 July 1972, 5600, (BOSC, DAO, NEBC). BENNING
TON CO.: Barber Pond, Pownal, 5 September 1973# 8408,
(BOSC, ISC, NEBC, NHA). MASSACHUSETTS: ESSEX CO.:
Pleasant Pond, Wenham, 30 September 1973* 6322, (BOSC). 
MIDDLESEX CO.: pond by greenhouse on Fresh Pond golf
course, Cambridge, 28 September 1972. BERKSHIRE CO.:
Mill Pond, Egremont, 15 June 1973, 7293, (BOSC, MASS, NEBC); 
Mansfield Pond, Great Barrington, 6 September 1972, 4668, 
(BOSC, NEBC, NHA); Pontosuc Lake, Lanesborough, 2 July 
1973# 7394, (BOSC, MASS, NEBC, UCSB); Lake Buel, Monterey,
8 June 1971, 1472, (BOSC, NHA); Lake Garfield, Monterey,
26 June 1972; north end of Ohota Lake, Pittsfield, 2 July 
1973# 7443, (BOSC, CHSC); Richmond Pond, Richmond, 15 June 
1973, 7239, (BOSC, NHA); Lily Brook, Stoekbridge, 6 Sep
tember 1972, 4672, (BOSC); Card Pond, west Stoekbridge,
6 September 1972, 4669# (BOSC, NEBC); Cranberry Pond, West 
Stoekbridge, 6 September 1972, 4672, (BOSC, NEBC); Shaker
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Mill Pond, West Stoekbridge, 15 June 1973, 7329, (BOSC, 
MASS, NEBC). CONNECTICUT: NEW HAVEN CO.: Graniss Pond,
East Haven, 8 August 1973, 8492, (BOSC, CHSC, NLU), 
LITCHFIELD CO.: West Side Pond, Goshen, 9 August 1973,
8627, (BOSC); Lake Washining, Salisbury, 26 June 1972,
4513, (BOSC, NEBC); Wononpakook Lake, Salisbury, 9 August 
1973, 8609, (BOSC, NEBC); Indian Lake, Sharon, 21 June 
1971; marsh, north end of Hatch Pond, Sharon, 9 August 
1973, 8610, (BOSC); Mudge Pond, Sharon, 6 September 1972, 
(BOSC, CS, NEBC, NHA).

Potamogeton frlesii Rupr.: MAINE: AROOSTOOK CO.: Prestile
Stream pond, Mars Hill, 18 July 1973, 7794, (BOSC); Pet- 
tingill Stream pond west of Presque Isle town line, Wash
burn, 2 August 1972, 4595, (BOSC, NEBC). VERMONT: CHIT
TENDEN CO.: Shelburne Pond, Shelburne, 31 July 1973*
8151, (BOSC, NHA). ADDISON*CO.: Lake Champlain at the
mouth of Otter Creek, Ferrisburg, 18 July 1972, 5553* 
(BOSC); Little Otter Creek, Ferrisburg, 18 July 1972,
4373, (BOSC, WCH); Otter Creek, Ferrisburg, 18 July 1972, 
4549, (BOSC, NEBC). RUTLAND CO.: Lake Bamoseen, Hubbard-
ton-Castleton, 19 July 1972, 4365, (BOSC, NEBC, RENO, SPC, 
WCH); Lake Hortonia, Hubbardton, 19 July 1972, 4367, (BOSC, 
DAO, NEBC, WCH, Z); Burr Lake, Sudbury, 19 July 1972,
4372, (BOSC, NEBC, WCH). MASSACHUSETTS: BERKSHIRE CO.:
Shaker Mill Pond, West Stookbridge, 15 June 1973* 7315, 
(BOSC, CHSC, CS, MASS, MICH, NEBC, NHA, NLU, NYS, UCSB). 
CONNECTICUT: LITCHFIELD CO.: Wononskopomuo Lake,
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Salisbury, 15 June 1973, 7279, (BOSC).

Potaaogeton atrlotlfolius Ar. Benn.: VERMONT: CHITTENDEN
CO.: Shelburne Pond, Shelburne, 31 July 1973, 8151,
(BOSC). CALEDONIA CO.: Warden Pond, Barnet, 15 August
1972, 6455, (BOSC, MICH, MTMG, NEBC, NHA, NYS, WCH);
Sarah Moor Pond, Barnet, 15 August 1972, 4374, (BOSC, CS, 
MICH, NEBC, NHA, SPH, UCSB, WCH). ADDISON CO.: East 
Creek, Orwell, 1 August 1973, 8285, (BOSC). WINDSOR CO.: 
Evarts* Pond (Lake Runnenede), Windsor, 30 August 1971, 
5706, (BOSC).

PrtMWre.tpn X longlllgulatus Fernald: VERMONT: ADDISON
CO.: East Creek, Orwell, 1 August 1973, 8288, (BOSC).
WINDSOR CO.: Evarts1 Pond (Lake Runnenede), 30 August
1971, 4462, (BOSC, MICH, WCH). MASSACHUSETTS: BERKSHIRE
CO.: Mill Pond, South Egremont, 21 June 1971, 2846,
(BOSC).

Potaaogeton p u b ! H u b  L. var. nuslllus: VERMONT: ADDISON
CO.: Dead Creek, Perrisburg, 18 July 1972, 5476, (BOSC); 
Little Otter Creek, Perrisburg, 18 July 1972; swaap on 
west side of Otter Creek, Perrisburg, 18 July 1972, 5572, 
(BOSC); Pern Lake, Leicester, 1 August 1973. WINDSOR CO. 
Mill Pond, Windsor, 1 August 1971, 1813, (BOSC). RUTLAND 
CO.: Glen Lake, Castleton, 30 July 1973, 8313, (BOSC); 
Lake Baaoseen, Hubbardton-Caatleton, 19 July 1972, 5624, 
(BOSC, DAO, UWM, Z); Lake Hortonla, Hubbardton, 19 July
1972, 5667, (BOSC); Lake St. Catherine, Poultney, 30 July

•«
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1973. MASSACHUSETTS: BERKSHIRE CO.: Mill Pond, Egre
mont, 21 June 1971, 7292, (BOSC, NHA); Proepeot Lake, 
Egremont, 2 July 1973, 7459, (BOSC, MASS, NEBC); Lake 
Garfield, Monterey, 26 June 1972, 4795, (BOSC, RENO); 
north end of Onota Lake, Pittsfield, 2 July 1973; outlet 
of Onota Lake, Pittsfield, 2 July 1973, 7384, (BOSC, MASS, 
NEBC); Stoekbridge Bowl, Stoekbridge, 26 June 1972, 4693, 
(BOSC); Bridge's Pond, Wllllamstown, 15 September 1973, 
8973, (BOSC, MASS, NEBC, NHA). CONNECTICUT: MIDDLESEX
CO.: Black Pond, Mlddlefleld, 8 August 1973, 8553, (BOSC,
NLU). LITCHFIELD CO.: Lake Washinee, Salisbury, 26 June
1972; Lake Washining, Salisbury, 26 June 1972, 4715,
(BOSC, NEBC, SPC); Vonoskoponue Lake, Salisbury, 13 June 
1973, 7326, (BOSC); Indian Lake, Sharon, 21 June 1971, 
1546, (BOSC).

Potamogeton ouslllua L. var. g9MPlMH*W4 Robbins: MAINE:
OXFORD CO.: horseshoe pond, North Fryeburg, 16 July 1972,
4457, (BOSC, MICH, MIN, NEBC, NHA, NLU, SPC, Z). KENNEBEC 
CO.: Belgrade Stream, Belgrade, 26 August 1972, 4501,
(BOSC, MICH, NEBC, NHA); Maranaeook Lake, Readfleld, 26 
August 1972, 4502, (BOSC, CS, MICH, NEBC, SPH). NEW HAMP
SHIRE: CARROLL CO.: Conway Lake, Eaton, 30 July 1972,
5831, (BOSC, MTMG, NHA, Z); Moultonboro Bay-Lake Winnlpe
saukee, Moultonboro, 19 August 1972, 6527, (BOSC, NHA); 
Bearcamp Pond, Sandwich, 25 August 1971, 2446, (BOSC). 
RHODE ISLAND: PROVIDENCE CO.: Todds Pond, North Smlth-
fleld, 11 July 1973, 7509, (BOSC, NEBC, NHA, WVA).
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WASHINGTON 00.: Paweatuok River, Bradford, 12 July 1973,
(BOSC).

Potamogeton tnielllus L. var. tenulsalmus Mart. & Koch:
MAINS: AROOSTOOK CO.: south Nadeau Pond, Port Fairfield,
19 July 1973, 7782, (BOSC); Prestile Stream pond, Mars 
Hill, 18 July 1973, 7792, (NBBC, NHA, NLU); Gentle Lake, 
Montlcello, 20 July 1973» 8007, (BOSC, CHSC, PSU, MTMG); 
Madawaska Lake, T16-R4, 2 August 1972, 59*0, (BOSC, NEBC, 
NHA); Long Lake, T17-R4 (Sinclair), 2 August 1972; Mud 
Lake, T17-R4 (Sinclair); 2 August 1972, 6049, (BOSC, NHA); 
Pettlnglll Stream pond west of Presque Isle town line, 
Washburn, 17 July 1973* 7651, (BOSC). PENOBSCOT CO.: 
Pushaw Lake, Orono, 20 July 1973* 8042, (BOSC, MTMG). 
FRANKLIN CO.: Beaver Pond, Township D, 30 August 1972,
6770, (BOSC, CS); Long Pond, T2-R1 (Sandy River), 30 Au
gust 1972, 6745, (BOSC, SPH). OXFORD CO.: horseshoe pond,
North Fryeburg, 16 July 1972, 5336, (BOSC, DAO, MIN, SPC, 
UWM); Cold Brook, T4-R3, 30 August 1972, 6783, (BOSC). 
KENNEBEC CO.: Belgrade Stream, Belgrade, 26 August 1972,
6587, (BOSC); Maranaoook Lake, Readfleld, 26 August 1972, 
6653, (BOSC, NHA); Tingley Brook, Readfleld, 26 August 
1972, 6579, (BOSC); Torsey Lake, Readfleld, 3 August 1972, 
6144, (BOSC, MTMG, NHA). CUMBERLAND CO.: Stuart Brook
above dam, Scarborough, 13 July 1972, 5245, (BOSC). YORK 
CO.: pond on west side of road at Fortunes Rook along 
Old Pond Road south of Lord's Pond, Biddeford, 10 August 
1972, 6282, (BOSC, CS); Lord's Pond, Saco, 10 August 1972,
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6286, (BOSC); Little Osslpee Hiver, Waterboro, 10 August
1972, 4644, (BOSC, NEBC, NHA). NEW HAMPSHIRE: COOS CO.:
Clarksville Pond, Clarksville, 26 August 1973* 8898, 
(BOSC); Pish Pond, Columbia, 7 August 1972, 6185, (BOSC); 
Island Brook, Dummer, 30 August 1972, 6757* (BOSC); Baker 
Pond, Lancaster, 15 August 1972, 6355* (BOSC); Martin 
Meadow Pond, Lancaster, 15 August 1972, 6340, (BOSC); 
oxbow pond on north side of Route 2, i mile east of Ver
mont border, Lancaster, 15 August 1972; Connecticut River 
at Bench Mark 1880, Pittsburg, 26 August 1973, 8880,
(BOSC, NHA, WVA); East Inlet stream, Pittsburg, 26 August
1973, 8895, (BOSC); West Inlet stream, Pittsburg, 26 Au
gust 1973* 8921, (BOSC). CARROLL CO.: Province Lake, 
Effingham-Wakefield, 4 July 1972, 4818, (BOSC, Z); Berry 
Bay-Ossipee Lake, Freedom, 4 August 1971; Square Brook, 
Freedom, 4 August 1971, 1815, (BOSC, NEBC, NHA); Silver 
Lake, Madison, 5 July 1972, 4838, (BOSC); Meadow Brook, 
Moultonboro, 21 August 1972, 6566, (BOSC, NHA); Moulton
boro Bay-Lake Winnlpesaukee, Moultonboro, 19 August 1972, 
6523, (BOSC); Shannon Brook, Lake Winnlpesaukee, Moulton
boro, 21 August 1972, 9070, (BOSC, NHA); stream flowing 
into Moultonboro Bay on east side near Lee's Mills, Lake 
Winnlpesaukee, Moultonboro, 19 August 1972, 6547, (BOSC, 
CA); Lake Wakondah, Moultonboro, 17 August 1971, 2076, 
(BOSC, NHA); Osslpee Lake, Osslpee-Freedom, 25 July 1971; 
Branch Brook, Osslpee, 25 July 1971, 1798, (BOSC); Pine 
River, OBsipee, 29 July 1972; stream north of Bearcamp 
River at Osslpee Lake, Osslpee, 25 July 1971, 2067, (BOSC,
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NEBC); Bwamp near north end of Duncan Lake, Osslpee,
19 June 1972; Chocorua Lake, Tamworth, 3 September 1971* 
23̂ 7, (BOSC); Bearcamp Fond, Sandwich, 25 August 1971, 
2447, (BOSC); horseshoe pond on Tamworth-West Osslpee 
Road, Tamworth, 29 August 1971, 2423, (BOSC, NHA); Nine
teen Mile Brook, Tuftonboro, 25 August 1971* 2449, (BOSC);
Twenty Mile Brook, Tuftonboro, 25 August 1971, 4862,
(BOSC, SPC); pond south of Dorr Fond at settlement of 
Woodman, Wakefield, 29 August 1972, 6722, (BOSC); Stump 
Pond, Wakefield, 29 August 1972, 6750, (BOSC); Beaver 
Pond, Wolfeboro, 19 August 1972, 6469, (BOSC). GRAFTON 
CO.: Newfound Lake, Hebron, 15 August 1972, 6310, (BOSC,
NHA); Ogontz Lake, Lyman, 7 July 1972, 4966, (BOSC).
STRAFFORD CO.: Witcher's Falls-Cocheco River, Dover,
13 September 1973, 6988, (BOSC); Beard's Creek, Durham,
21 August 1971, 2024, (BOSC, NEBC, NHA); Mill Pond, Dur
ham, 11 July 1972; Bellamy River below dam, Madbury,
10 September 1973, 9013, (BOSC); Branch River, Milton,
14 July 1972, 5263, (BOSC, CS, DAO, SPC); Northeast Pond, 
Milton, 14 July 1972, 5315, (BOSC, CS). BELKNAP CO.: 
Merrymeeting Marsh, Alton, 19 August 1972, 6487, (BOSC); 
Wlckwas Lake, Meredith, 19 August 1972, 6511, (BOSC); 
beaver pond on north side of Upper Bay Road, Sanbornton,
19 August 1972, 6474, (BOSC). ROCKINGHAM CO.: Meadow
Pond, Inlet at north end, Hampton, 11 July 1972, 5213, 
(BOSC, CS); Taylor Brook Pond, Hampton-Hampton Falls,
11 July 1972, 5175, (BOSC, RENO, UWM). VERMONT: ESSEX
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CO.: Spectacle Pond, Brighton, 7 July 1972, 5087,
(BOSC); Neal Pond, Lunenberg, 15 August 1972, 6396, (BOSC), 
ORLEANS CO.: Pensioner Pond, Charleston, 9 August 1971»
2051, (BOSC); Barton River backwater, Irasburg, 9 August
1971. GRAND ISLE CO.: Dillenbeck Bay-Lake Champlain,
Alburg, 31 July 1973, 8269* (BOSC); swamp on east side of 
Route 2 north of village, North Hero, 31 July 1973# 8178, 
(BOSC, NEBC, NHA). CALEDONIA CO.: Harvey Lake, Barnet,
23 August 1973# 8702, (BOSC); Sarah Moor Pond, Barnet,
15 August 1972, 87̂ 7, (BOSC); Little Ellgo Pond, Hardwick,
5 August 1973# 8390, (BOSC); Ewell Pond, 5 August 1973# 
84-12, (BOSC); Posters Pond, Peacham, 23 August 1973#
8687, (BOSC, NHA, WVA); Keiser Pond, Peacham, 5 August 
1973, 84-56, (BOSC); Bean Pond, Sutton, 4 August 1973#
8444, (BOSC). CHITTENDEN CO.: Mallets Bay-Lake Champlain,
Colchester, 31 July 1973# 8115# (BOSC); Lake Iroquois, 
Hinesburg, 31 July 1973, 8361, (BOSC, ISC). ORANGE CO.: 
Lake Morey, Pairlee, 24 July 1972, 5744, (BOSC). WASH
INGTON CO.: Joes Brook, Cabot, 23 August 1973, 8817,
(BOSC); Joes Pond, Cabot, 23 August 1973, 8679, (BOSC). 
ADDISON CO.: Dead Creek, Perrisburg, 18 July 1972, 5421,
(BOSC); Lewis Creek, Perrisburg, 18 July 1972, 5451,(BOSC, 
NHA); South Slang, Perrisburg, 18 July 1972, 5418, (BOSC); 
Cedar Lake, Monkton, 31 July 1973, 8187, (BOSC, MICH,
NEBC); ditch along Swamp Road, Salisbury, 30 July 1973, 
8143, (BOSC); Richville Pond, Shoreham Center, 31 July 
1973, 8162, (BOSC). WINDSOR CO.: Everts* Pond (Lake
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Runnemede), Windsor, 24 July 1972; Mill Fond, Windsor,
1 August 1971* 1799, (BOSC, NHA). RUTLAND CO.: Black
Fond, Hubbardton, 30 July 1973, 8329, (BOSC); Breese 
Fond, Hubbardton, 30 July 1973, 8142, (BOSC); Burr Laka, 
Sudbury, 19 July 1972, 5599, (BOSC). BENNINGTON CO.: 
Barber Fond, Pownal, 5 September 1973, 8986, (BOSC). 
MASSACHUSETTS: ESSEX CO.: Shawaheen River, Andover,
16 July 1972, 7035, (BOSC, ISC); Beck Fond, Hamilton,
9 August 1972, 6262, (BOSC); Chadwick's Lake, Haverhill,
17 September 1973, 9047, (BOSC); Pleasant Fond, Wenham,
30 September 1972, 6324, (BOSC). MIDDLESEX CO.: small
pond by recreation area at Upper MystlO Lake, Arlington,
22 September 1971, 2695, (BOSC); Conoord River at Route
225, Carlisle-Concord, 22 September 1971, 2608, (BOSC); 
Assabet River, Conoord, 16 September 1972, 7030, (BOSC); 
Concord River, Conoord, 10 June 1971, 1459, (BOSC, NHA); 
Sudbury River, Concord, 7 September 1971, 2693, (BOSC); 
Suoker Pond, Framingham, 9 September 1972, 6939, (BOSC); 
Whitehall Reservoir, Hopklnton, 10 June 1971, 1446, (BOSC, 
NEBC); small pond at southwest corner of Junction of Route 
135 and Speen Street, Natick, 9 September 1972, 6910, 
(BOSC). NORFOLK CO.: Fonkapoag Fond, Canton, 29 Septem
ber 1971, 2648, (BOSC); Ames Long Fond, Stoughton, 14 June 
1972, 4301, (BOSC, NHA, SPH). PLYMOUTH CO.: Mill Pond,
Wareham, 12 September 1972, 6936, (BOSC). BARNSTABLE CO.: 
Oyster Fond, Falmouth, 12 September 1972, 6979, (BOSC);
Red Brook, Falmouth, 12 September 1972, 6984, (BOSC).
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WORCESTER CO.: stream between Quabog Pond and Quacura-
quaslt Pond, East Brookfield-Brookfield, 18 June 1971,
1493, (BOSC, NHA); Lake Ripple, Grafton, 25 June 1972,
4915, (BOSC, NHA); Silver Lake, Grafton, 25 June 1972,
4888, (BOSC, NHA); Mill Pond, Milford, 24 June 1972, 44l6,
(BOSC, NHA, SPH); Walker Pond, Sturbridge, 18 June 1971, 
1478, (BOSC); Lake Chauncy, Westborough, 20 June 1972,
4333, (BOSC, CSU, NHA, SPH); inlet at northeast corner of 
Lake Chaunoy, Westborough, 20 June 1972, 4337, (BOSC, ISC, 
NHA); Hocomonco Pond, Westborough, 20 June 1972, 4376,
(BOSC, NHA); pond west of Wyman Lake, Westminster, 25 July 
1973, 8116, (BOSC). FRANKLIN CO.: Millers River, Erving,
5 September 1973. 8975* (BOSC). BERKSHIRE CO.: Mansfield 
Pond, Great Barrington, 16 September 1972, 6827, (BOSC,
NHA); Laurel Lake, Lenox, 26 June 1972, 4959, (BOSC, NHA); 
Harmon Pond, New Marlborough, 2 July 1973, 74?6, (BOSC,
MASS, NEBC, NHA); north end of Onota Lake, Pittsfield,
2 July 1973, 7441, (BOSC, NEBC, NHA); outlet to Onota 
Lake, Pittsfield, 2 July 1973, 7533, (BOSC, WVA); Richmond 
Pond, Richmond, 15 June 1973, 7233, (BOSC, MASS, NEBC, NLU); 
Lily Brook, Stoekbridge, 8 June 1971, 4693, (BOSC, NEBC); 
Card Pond, West Stoekbridge, 6 September 1972, 6838,
(BOSC); Cranberry Pond, West Stoekbridge, 6 September 1972, 
6871, (BOSC); Shaker Mill Pond, West Stoekbridge, 15 June 
1973, 7321, (BOSC). RHODE ISLAND: PROVIDENCE CO.: Sneech
Pond, Cumberland, 11 July 1973, 7534, (BOSC); Todds Pond, 
North Smithfield, 11 July 1973, 7510, (BOSC, CHSC, UCSB).
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WASHINGTON CO.: Tucker Pond, South Kingstown, 12 July
1973, 7610, (BOSC, NEBC); Pawoatuck Hirer, Bradford,
12 July 1973, 7592, (BOSC, NEBC, NHA). CONNECTICUT: 
MIDDLESEX CO.: Black Pond, Mlddleflaid, 8 August 1973*
8549, (BOSC); Coghlnohaug Hirer, Mlddleflaid, 8 August
1973. NEW HAVEN CO.: Granlss Pond, East Haven, 8 August
1973, 8595, (BOSC, NEBC, UCSB); Lake Quonnlpaug, North 
Guilford, 8 August 1973, 8521, (BOSC). LITCHFIELD CO.: 
Dog Pond, Goshen, 8 August 1973, 8605, (BOSC); Bantam 
Lake, Norris, 9 August 1973, 8585, (BOSC); Lake Washlnlng, 
Salisbury, 26 June 1972, 1*713, (BOSC, MIN).

Potamogeton hlllll Moron*: VERMONT: BENNINGTON CO.: South
Stream, Pownai, 30 July 1973, (BOSC, CS, FSU, ISC, MICH, 
MTMG, NEBC, NHA, NLU, NYS, OS, UCSB, WCH). MASSACHUSETTS: 
BERKSHIRE CO.: Cone Brook, Richmond, 6 September 1972,
4489, (BOSC, MICH, MIN, NEBC, NHA, SPC, WVA, Z).

Potamogeton obtuslfollus Mart, ft Koch: MAINE: AROOSTOOK
CO.: Howard Brook at Monson Lake, Fort Fairfield, 18 July
1973, 7756, (BOSC, NEBC); Monson Lake, Fort Fairfield,
18 July 1973, 7722, (BOSC, CS, NEBC, NHA); Blaok Lake,
Fort Kent, 2 August 1972, 4623, (BOSC, NEBC, NHA); Daigle 
Pond, New Canada, 2 August 1972, 6085, (BOSC, NEBC, NHA, 
RENO); small farm pond on east side of U. S. Route 1, 
approximately one mile north of Houlton town line, Little
ton, 17 July 1973, 7630, (BOSC, NEBC); Pettlnglll Stream
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pond west of Presque Isle town line, Washburn, 17 July 
1973, 5898, (BOSC, NHA, Z). PENOBSCOT CO.: Pushaw Lake,
Orono, 20 July 1973, 801*7, (BOSC, CHSC, FSU, NEBC, NHA, 
NLU, MTMG). NEW HAMPSHIRE: COOS CO.: Fish Pond,
Columbia, 7 August 1972, 6210, (BOSC, NHA, SPH, UWM). 
ROCKINGHAM CO.: Taylor Brook Pond, Hamptbn-Hampton Falls,
21 August 1971, 2391*, (BOSC, KNSC, NEBC). VERMONT: 
ORLEANS CO.: Barton River backwater, Irasburg, 9 August
1971, 2042, (BOSC, NEBC, NHA). CALEDONIA CO.: Harvey
Lake, Barnet, 23 August 1973, 8697, (BOSC, CS, NEBC); 
Warden Fond, Barnet, 15 August 1972, 61*33, (BOSC, CS,
NEBC, NHA); Kelser Pond, Peaoham-Danville, 5 August 1973, 
81*87, (BOSC, MICH, NEBC); swamp south of Kelser Lake, 
Peacham, 5 August 1973, 81*03, (BOSC, NEBC, NHA, UCSB). 
WASHINGTON CO.: Joes Brook, Cabot, 23 August 1973, 8873,
(BOSC, ISC, NEBC, WVA). MASSACHUSETTS: ESSEX CO.:
Pleasant Pond, Wenham, 30 September 1972, 2689, (BOSC, 
NHA). MIDDLESEX CO.: marsh across from dump, Billerica,
10 June 1971, 1451, (BOSC, NEBC, NHA).

Potamogeton vasevi Robbins: MAINE: AROOSTOOK CO.: Mada*
waska Lake, T16-R4, 2 August 1972, 1*600, (BOSC, NEBC, NHA, 
UCSB). NEW HAMPSHIRE: CARROLL CO.: Lake Kanasatka,
Moultonboro, 10 July 1972, 5131, (BOSC, Z). STRAFFORD 
CO.: Northeast Pond, Milton, 14 July 1972, 5313, (BOSC,
CS, MIN, NEBC, NHA, RENO). SULLIVAN CO.: Blow-Me-Down
Pond, Cornish, 24 July 1972, 4464, (BOSC, MICH, NEBC).
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VERMONT: ORLEANS CO.: Crystal Lake, Barton, 7 July 1972,
5041, (BOSC). FRANKLIN CO.: Alder Run, Franklin, 31 July 
1973* 8210, (BOSC, ISC, NEBC, NHA). CHITTENDEN CO.: 
Mallets Bay-Lake Champlain, Colchester, 31 July 1973,
8127, (BOSC, CS, NEBC). ORANGE CO.: Lake Falrlee, West
Falrlee, 24 July 1972, 4370, (BOSC, NEBC, NHA, SPH, WCH). 
MASSACHUSETTS: ESSEX CO.: Chadwick*s Lake, Haverhill,
17 September 1973, 9044, (BOSC, CHSC, NEBC). BERKSHIRE 
CO.: Lake Garfield, Monterey, 26 June 1972, 4448, (BOSC,
DAO, MICH, NHA). CONNECTICUT: MIDDLESEX CO.: Crystal
Lake, Middletown, 8 August 1973, 8674, (BOSC, NEBC, NLU, 
UCSB).

Potamogeton lateralis Morong: NEW HAMPSHIRE: COOS CO.:
oxbow pond off Connecticut River on north side of Route 2, 
£ mile east of Vermont border, Lancaster, 6387, (BOSC,
NEBC, NHA).

Potamogaton s p I v H I u b  Tuckerman: MAINE: AROOSTOOK CO.:
Daigle Pond, New Canada, 2 August 1972, 4618, (BOSC,
NEBC); Madawaska Lake, T16-R4, 2 August 1972, 5949, (BOSC); 
Pettlnglll Stream pond west of Presque Isle town line, 
Washburn, 17 July 1973, 5902, (BOSC). FRANKLIN CO.: Gull
Fond, Dallas (T2-R2), 30 August 1972, 6753, (BOSC); Haley 
Pond, Rangley-Dallas, 30 August 1972, 6748, (BOSC); por
tion of Long Pond out off by Route 14, Sandy River (T2-R1), 
30 August 1972. OXFORD CO.: Cold Brook, T4-R3, 30 August
1972, old course, Saco River, Pryeburg Harbor, 16 July
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1972, 5370, (BOSC, NHA, Z); horseshoe pond, North Frye- 
burg, 16 July 1972. KENNEBEC CO.: Belgrade Stream, Bel
grade, 26 August 1972, 6581, (BOSC); Eoho Lake, Mt. Vernon, 
26 August 1972, 6688, (BOSC); Maranacook Lake, Readfield,
20 August 1972, 6638, (BOSC); Torsey Lake, Readfield,
3 August 1972, 6159, (BOSC, SFH); Tlngley Brook, Readfield, 
26 August 1972, 6582, (BOSC, CS); Lake Annabessacook, Wln- 
throp, 26 AugUBt 1972, 6677, (BOSC). YORK CO.: Great
Works River, South Berwick, 10 September 1973, 9005,
(BOSC). NEW HAMPSHIRE: COOS CO.: Clarksville Pond,
Clarksville, 26 August 1973, 8862, (BOSC); Androscoggin 
River, Errol, 26 August 1973; Bast Inlet stream, Pittsburg, 
26 August 1973, 8892, (BOSC); Back Pond, Stewartstown,
7 August 1972, 6231, (BOSC, ISC, NHA). CARROLL CO.: Con
way Lake, Eaton, 30 July 1972, 5830, (BOSC); Hoyt Brook, 
Freedom, 1 September 1972; Lake Kanasatka, Moultonboro,
18 August 1971, 5137, (BOSC, SPC); Moultonboro Bay-Lake 
Wlnnlpesaukee, Moultonboro, 19 August 1972; Lake Wakondah, 
Moultonboro, 17 August 1971, 5162, (BOSC, RENO, Z); Bear- 
camp River, Osslpee, 29 July 1972; Branch Brook, Osslpee,
25 July 1971, 2808, (BOSC); Pine River, Osslpee, 29 July 
1972; stream north of Bearcamp River at Osslpee Lake, 
Osslpee, 25 July 1971; Chocorua Lake, Tamworth, 21 July
1971, 1634, (BOSC); Bearcamp Pond, Sandwich, 25 August 
1971; Nineteen Mile Brook, Tuftonboro, 25 August 1971,
2̂ 73, (BOSC). GRAFTON CO.: Ogontz Lake, Lyman, 7 July
1972. STRAFFORD CO.: Lamprey River, Durham, 30 September
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1972; Witchers Falls-Cocheco River, Dover, 13 September 
1973; Bellamy River, Madbury, 10 September 1973* 9015, 
(BOSC); Branch River, Milton, 14 July 1972, 5258, (BOSC); 
Northeast Fond, Milton, 14 July 1972; Isinglass River, 
Rochester, 10 September 1973, 9015, (BOSC). BELKNAP CO.: 
Merrymeetlng Marsh, Alton, 19 August 1972; Wlekwas Lake, 
Meredith, 19 August 1972. MERRIMAC CO.: Danbury Bog
Pond, Danbury, 23 July 1972. ROCKINGHAM CO.: Meadow
Pond, Hampton Beach, 11 July 1972, (BOSC, MIN, NHA, UWM). 
VERMONT: ESSEX CO.: Wallaoe Pond, Canaan, 7 August 1972,
6244, (BOSC); Neal Pond, Lunenburg, 15 August 1972, 6397, 
(BOSC). ORLEANS CO.: Pensioner Pond, Charleston, 9 Au
gust 1971, 2039, (BOSC, NEBC, NHA). FRANKLIN CO.: Alder
Run, Franklin, 31 July 1973, 8208, (BOSC, NHA). GRAND 
ISLE CO.: Lake Champlain, North Hero, 31 July 1973,
8326, (BOSC, ISC). CALEDONIA CO.: Peaeham Pond, Peaoham,
15 August 1972. CHITTENDEN CO.: Mallets Bay-Lake Champ
lain, Colchester, 31 July 1973, 8121, (BOSC, MICH, MTMG, 
NEBC); Lake Iroquois, Hineburg, 31 July 1973, 8357, (BOSC). 
ORANGE CO.: Lake Morey, Fairlee, 21 July 1972, 5746,
(BOSC). WASHINGTON CO.: Joes Brook, Cabot, 23 August
1973, 8815, (BOSC). ADDISON CO.: Fern Lake, Leicester,
1 August 1973; Lake Bamoseen, Hubbardton-Castleton,
19 July 1972, 5631, (BOSC). MASSACHUSETTS: ESSEX CO.:
Beok Pond, Hamilton, 9 August 1972, 6265, (BOSC). MIDDLE
SEX CO.: Winter Pond, Arlington, 15 June 1972, 4346,
(BOSC); Concord River, Carllsle-Conoord, 16 September 1972,
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7025* (BOSC); Assabet Hirer, Concord, 5 October 1971,
2639* (BOSC, KNSC); Sudbury Hirer, Concord, 16 September
1972, 7025, (BOSC); Sudbury Hirer, Framingham, 3 October
1971, 3207, (BOSC); Charles Hirer, Newton, 14 June 1971,
1523, (BOSC). NORFOLK CO.: Ponkapoag Pond, Canton,
29 September 1971. PLYMOUTH CO.: Agawam Hirer, Vareham,
10 September 1971, 2675, (BOSC). WORCESTER CO.: Brook
field Hirer, Brookfield-East Brookfield, 18 June 1971;
Lake Nipmuo, Mendon, 9 September 1971, 2673, (BOSC);
Pratt Pond, Upton, 25 June 1972. BERKSHIRE CO.: Lake
Garfield, Monterey, 26 June 1972, 4793, (BOSC); outlet to 
Onota Lake, Pittsfield, 2 July 1973, 7353, (BOSC). RHODE 
ISLAND: PROVIDENCE CO.: Abbott Run Brook, Cumberland,
11 July 1973, 7552, (BOSC, WVA). WASHINGTON CO.: Warden 
Pond, South Kingstown, 12 July 1973, 7561, (BOSC, CHSC,
NLU); Pawcatuck Rirer, Bradford, 12 July 1973, 7586,
(BOSC). CONNECTICUT: MIDDLESEX CO.: Crystal Lake,
Middletown, 8 August 1973* Lake Quonnipaug, North Guilford, 
8 August 1973, 8523, (BOSC, NEBC, NLU). LITCHFIELD CO.: 
Dog Pond, Goshen, 9 August 1973, 8604, (BOSC); Bantam 
Lake, Morris, 9 August 1973, 8586, (BOSC).

Potamoeeton dlrersifollus Raf. rar. fllwrff Italic MASSA
CHUSETTS: FRANKLIN CO.: Laurel Lake, Erring, 25 July
1973, 8988, (BOSC).

Potamogeton dlrersifollus Raf. rar. trlehonhyllus Morong: 
MAINE: CUMBERLAND CO.: Long Pond, Saeo, 10 August
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1972, 6289* (BOSC), NEW HAMPSHIRE: CARROLL CO.: Conway
Lake, Eaton, 2 September 1971; Hoyt Brook, Freedom,
1 September 1972; Shannon Brook, Lake Wlnnlpeeaukee, 
Moultonboro, 2 August 1972, 6561, (BOSC); Bearoamp River, 
Osslpee, 29 July 1972; Osslpee Lake, Ossipee-Freedom, 25 
July 1971, 1796, (BOSC); Pine River, Osslpee, 29 July 
1972; Bearoamp Fond, Sandwich, 25 August 1971, 2406, (BOSC); 
Little Lake, Tamworth, 3 September 1971, 2382, (BOSC); 
Nineteen Mile Brook, Tuftonboro, 25 August 1971, 2391,
(BOSC, NEBC, NHA); pond south of Round Pond, east of Route 
16 near Osslpee town line, Wakefield, 29 August 1972,
6715, (BOSC); Stump Pond, Wakefield, 29 August 1972, 6741, 
(BOSC, CS). GRAFTON CO.: Newfound Lake, Hebron, 15 Au
gust 1972, 6309, (BOSC). BELKNAP CO.: Wickwas Lake,
Meredith, 19 August 1972, 6508, (BOSC). MERRIMAC CO.: 
Danbury Bog Pond, Danbury, 23 July 1973, 5215, (BOSC). 
MASSACHUSETTS: ESSEX CO.: Lily Pond, Gloucester, 9 Au
gust 1972, 4481, (BOSC, MICH). MIDDLESEX CO.: Winter
Pond, Arlington, 15 June 1972, 4347, (BOSC); North Pond, 
Hopklnton, 10 June 1971. NORFOLK CO.: Houghton's Pond,
Canton, 29 September 1971, 2617, (BOSC); Ponkapoag Pond, 
Canton, 29 September 1971, 2642, (BOSC, NHA). WORCESTER 
CO.: Lake Nlpmuc, Mendon, 9 September 1971; Pratt Pond,
Upton, 25 June 1972, 4881, (BOSC, ISC); Walker Pond, 
Sturbridge, 18 June 1971, 1482, (BOSC, NHA); pond west of 
Wyman Lake, Westminster, 25 July 1973, 8115, (BOSC, MTMG, 
MLU). FRANKLIN CO.: Laurel Lake, Ervlng, 25 July 1973,
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898b, (BOSC, MICH, NEBC); Lake Hohunta, Orange-Athol,
25 July 1973, 8064, (BOSC, MASS, UCSB). RHODE ISLAND: 
PROVIDENCE CO.: Sneeoh Pond, Cumberland, 11 July 1973,
7531, (BOSC, CHSC); Todds Pond, North Smithfield, 11 July 
1973, 7506, (BOSC, NLU). WASHINGTON CO.: Tucker Pond,
South Kingstown, 12 July 1973, Pawoatuck River, Bradford, 
12 July 1973; stream along Route 1A, Westerly, 12 July 
1973, 7627, (BOSC). CONNECTICUT: MIDDLESEX CO.: Crystal
Lake, Middletown, 2 August 1973, 8641, (BOSC).

Potamogeton eplhvdrus Raf. var. eolhydrus: MAINE: AROO
STOOK CO.: Monson Lake, Port Fairfield, 18 July 1973,
7704, (BOSC, NEBC, NHA, UWM); Black Lake, Port Kent, 2 Au
gust 1972, 4628, (BOSC, NEBC, NHA); Daigle Pond, New Can
ada, 2 August 1972, 4622, (BOSC, NEBC, NHA); Madawaska 
Lake, T16-R4, 2 August 1972, 5984, (BOSC, NEBC, NHA); 
Pettlngill Stream pond west of Presque Isle town line, 
Washburn, 17 July 1973, 5910, (BOSC, NHA). FRANKLIN CO.: 
Gull Lake, Dallas (T2-R2), 30 August 1972, 6762, (BOSC,
CS, NEBC, SPH). VERMONT: ORLEANS CO.: Barton River
backwater, Irasburg, 9 August 1971, 2723, (BOSC), CALE
DONIA CO.: Little Ellgo Pond, Hardwick, 5 August 1973,
8354, (BOSC); Kelser Pond, Peacham-Danvllle, 5 August 
1973, 8467, (BOSC, PSU, MICH, NEBC, NHA, NLU). ADDISON 
CO.: South Slang, Ferrlsburg, 18 July 1972, 5̂ 15, (BOSC,
NEBC, UWM); swamp west of Otter Creek, Ferrlsburg, 18 
July 1972, 4556, (BOSC, NEBC). RUTLAND CO.: Black Pond,
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Hubbardton, 30 July 1973* 8338, (BOSC); Lake Hortonia, 
Hubbardton, 19 July 1972, 4461, (BOSC, MICH, RENO). 
MASSACHUSETTS: BERKSHIRE CO.: Lily Brook, Stockbrldge,
8 June 1971, 6863, (BOSC, NHA); Cranberry Fond, West 
Stockbrldge, 6 September 1972, 4679, (BOSC, NEBC).

Potamogeton eolhydrus Raf. var. ramosus (Peek) House:
MAINE: AROOSTOOK CO.: SquaFan Lake, Ashland, 19 July
1973, 7982, (BOSC); Eagle Lake, Eagle Lake, 19 July 1973, 
7948, (BOSC); Fish River near Eagle Lake, Eagle Lake,
19 July 1973, 7947, (BOSC, UCSB); south branch, Meduxne- 
keag River, Hodgdon, 20 July 1973, 7962, (BOSC); Gentle 
Lake, Montlcello, 20 July 1973, 8004, (BOSC); Mosquito 
Brook, Portage Lake, 19 July 1973; Portage Lake, Portage 
Lake, 19 July 1973, 7901, (BOSC, NEBC); Brlshlotte Pond,
St. Agatha, 19 July 1973, 7978, (BOSC); Madawaska Lake, 
T16-R4, 2 August 1972; Long Lake, T17-R4 (Sinclair), 2 Au
gust 1972, 6015, (BOSC); Pettlnglll Stream pond west of 
Presque Isle town line, Washburn, 17 July 1973, 5906, 
(BOSC); St. Frold Lake, Wlntervllle, 19 July 1973, 7877, 
(BOSC); Red River near St, Frold Lake, Wlntervllle,
19 July 1973, 7845, (BOSC). PENOBSCOT CO.: Pushaw Lake,
Orono, 20 July 1973, 8021, (BOSC). FRANKLIN CO.: Beaver
Pond, Township D, 30 August 1972, 6782, (BOSC); Gull Pond, 
Dallas (T2-R2), 30 August 1972; portion of Long Pond out 
off by Route 14, Sandy River (T2-R1), 30 August 1972;
Long Pond stream, Sandy River (T2-R1), 30 August 1972,
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4694, (BOSC, NEBC); Haley Pond, Rangeley-Dallas, 30 Au
gust 1972, 6708, (BOSC). OXFOBD CO.: Charles River,
Fryeburg Harbor, 16 July 1972, 5394, (BOSC); old course, 
Saco River, Fryeburg Harbor, 16 July 1972, 5388, (BOSC, 
NHA); horseshoe pond, North Fryeburg, 16 July 1972, 5361, 
(BOSC); Cold Brook, T4-R3, 30 August 1972. KENNEBEC CO.: 
Belgrade Stream, Belgrade, 26 August 1972, 6602, (BOSC); 
Echo Lake, Mt, Vernon, 26 August 1972, 6691, (BOSC, UCSB);
Maranacook Lake, Readfield, 26 August 1972; Tingley Brook,
Readfield, 26 August 1972, 6624, (BOSC); Torsey Lake, 
Readfield, 3 August 1972, 6156, (BOSC); Lake Annabessacook, 
Winthrop, 26 August 1972, 6682, (BOSC). CUMBERLAND CO.: 
Stuart Brook above dam, Scarborough, 13 July 1972. YORK 
CO.: Shoreup Brook, Eliot, 10 September 1973, 9019,
(BOSC); Little Osslpee River backwater, Waterboro, 10 Au
gust 1972, 6303, (BOSC). NEW HAMPSHIRE: COOS CO.: Fish
Pond, Columbia, 7 August 1972, 6195, (BOSC, CS); Island 
Brook, Dummer, 30 August 1972, 6777, (BOSC); Androscoggin 
River, Errol, 26 August 1973, 8827, (BOSC); Baker Pond, 
Lancaster, 15 August 1972, 6359, (BOSC); Martin Meadow 
Pond, Lancaster, 15 August 1972, 6345, (BOSC); East Inlet 
Pond, Pittsburg, 26 August 1973, 8902, (BOSC); East Inlet 
Stream, Pittsburg, 26 August 1973, 8886, (BOSC); inlet at 
north end of Second Connecticut Lake consisting of Con
necticut River and Scott Bog stream, Pittsburg, 26 Au
gust 1973, 8877, (BOSC); West Inlet Stream, Pittsburg,
26 August 1973, 8919, (BOSC, NHA); small pond on south
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side of Route 2 approximately i mile west of Maine border, 
Shelburne, 26 August 1973* 6933* (BOSC); Baek Pond, 
Stewartstown, 7 August 1972, 623**, (BOSC). CARROLL CO.: 
Churoh pond outlet, Albany, 28 August 1972, Lake Pequaket, 
Conway, 2 September 1971; Conway Lake, Eaton, 2 September
1971, 2327, (BOSC); Province Lake, Efflngham-Wakefleld,
22 July 1971, 3766, (BOSC); Berry Bay-Osslpee Lake, Free
dom, 4 August 1971; Square Brook, Freedom, 4 August 1971; 
Hoyt Brook, Freedom, 1 September 1972; Cooks Pond, Madison,
23 July 1971* 1787, (BOSC); Silver Lake, Madison, 5 July
1972, 4844, (BOSC); Meadow Brook, Moultonboro, 21 August 
1972, 6573, (BOSC, CHSC); Moultonboro Bay-Lake Winnlpe- 
saukee, Moultonboro, 19 August 1972, 6544, (BOSC); Shannon 
Brook, Lake Vinnlpesaukee, Moultonboro, 21 August 1972;
Lake Wakondah, Moultonboro, 17 August 1971« 2078, (BOSC); 
Big Dan Hole Pond, Osslpee-Tuftonboro, 4 July 1972;
Branch Brook, Osslpee, 25 July 1971; Connor Pond, Osslpee, 
29 July 1971, 3557, (BOSC, NHA); Little Dan Hole Pond, 
Osslpee, 4 July 1972, 2196, (BOSC); Osslpee Lake, Ossipee- 
Freedom, 25 July 1971; Pine River, Osslpee, 29 July 1972; 
stream north of Bearoamp River at Osslpee Lake, Osslpee,
25 July 1971; small pond at Brown's Ridge Road and Route 
16, Osslpee, 28 August 1972, 6714, (BOSC); Bearoamp Fond, 
Sandwloh, 25 August 1971; Chooorua Lake, Tamworth, 21 Au
gust 1971, 1640, (BOSC); pond along Tamworth-West Osslpee 
Road, Tamworth, 29 August 1971, 3790, (BOSC); Nineteen 
Mile Brook, Tuftonboro, 25 August 1971* 2331* (BOSC);
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Twenty Mile Brook, Tuftonboro, 25 August 1971* 3784,
(BOSC, KNSC, NHA); Stump Pond, Wakefield, 29 August 1972, 
6756, (BOSC); pond south of Dorr Pond at Woodman, Wake* 
field, 29 August 1972, 6738, (BOSC); Beaver Pond along 
south side of Route 25* Wolfeboro, 19 August 1972; Wiley 
Brook pond, Wolfeboro, 12 August 1971. GRAFTON CO.: 
Newfound Lake, Hebron, 15 August 1972, 6315, (BOSC); Lily 
Pond, Livermore, 28 August 1972, 6707* (BOSC); Post Pond, 
Lyman, 24 July 1972, 5738, (BOSC). STRAFFORD CO.: Cooheco
River at Witcher's Falls, Dover, 13 September 1973* 7000, 
(BOSC); Beard's Creek, Durham, 21 August 1971* Mill Pond, 
Durham, 11 July 1972; Bellamy River, Madbury, 10 September 
1973, 9008, (BOSC); Branch River, Milton, 14 July 1972,
5289* (BOSC, DAO, SPC, WVA, Z); Northeast Pond, Milton,
14 July 1972, 5328, (BOSC, SPH); Isinglass River, Rochester, 
10 September 1973* 9017, (BOSC, WVA); Fresh Creek, Rollins* 
ford, 11 July 1972, 5001, (BOSC, DAO). BELKNAP CO.: 
Merrymeetlng Marsh, Alton, 19 August 1972, 6495* (BOSC); 
Wlckwas Lake, Meredith, 19 August 1972, 6517, (BOSC); 
beaver marsh pond on north side of Upper Bay Road, Sanbom- 
ton, 19 August 1972. MERRIMAC CO.: Danbury Bog Pond, Dan
bury, 23 July 1972, 5735, (BOSC, ISC). SULLIVAN CO.: 
Blow-Me-Down Pond, Cornish, 24 July 1972, 5732, (BOSC). 
ROCKINGHAM CO.: Pow Wow Pond, Kingston, 17 September 1973,
9055* (BOSC). CHESHIRE CO.: Conneotlout River* Hinsdale,
25 July 1971, 8122, (BOSC). VERMONT: ESSEX CO.:



138

Nulhegan Fond, Brighton, 7 July 1972, 5115» (BOSC, RENO); 
Spectacle Pond, Brighton, 7 July 1972, 5090, (BOSC, SPC); 
Wallace Fond, Canaan, 7 August 1972, 6259, (BOSC); Neal 
Pond, Lunenburg, 15 August 1972, 6401, (BOSC). ORLEANS 
CO.: Pensioner Pond, Charleston, 9 August 1971; Barton
River backwater, Irasburg, 9 August 1971, 2552, (BOSC). 
FRANKLIN CO.: Alder Run, Franklin, 31 July 1973, 8206, 
(BOSC, NEBC). CALEDONIA CO.: Little Eligo Pond, Hard
wick, 5 August 1973, 8385, (BOSC); Harvey Lake, Barnet,
23 August 1973, 8699, (BOSC, ISC); Peaehaa Pond, Peacham, 
15 August 1972, 6419, (BOSC). CHITTENDEN CO.: Lake 
Iroquois, Hlnesburg, 31 July 1973, 8350, (BOSC). ORANGE 
CO.: Lake Morey, Fairlee, 24 July 1972, 5775, (BOSC).
WASHINGTON CO.: Joes Fond, Cabot, 23 August 1973, 8676, 
(BOSC). RUTLAND CO.: Sunrise Lake, Benson, 1 August
1973, 8237, (BOSC); Glen Lake, Castleton, 30 July 1973, 
8308, (BOSC); Black Pond, Hubbardton, 30 July 1973, 8337, 
(BOSC); Lake St. Catherine, Foultney, 30 July 1973, 8466, 
(BOSC, MICH). WINDHAM CO.: Lily Pond, Vernon, 25 July
1973, 8124, (BOSC). MASSACHUSETTS: ESSEX CO.: Shaw-
sheen River, Andover, 17 September 1972, 7043, (BOSC);
Beck Pond, Hamilton, 9 August 1972, 6270, (BOSC).
MIDDLESEX CO.: Russell Mill Pond, Chelmsford, 17 Septem
ber 1972, 7049, (BOSC); Assabet River, Concord, 16 Sep
tember 1972, 7029, (BOSC); Concord River at Route 225, 
Conoord-Carllsle, 22 September 1971, 2705, (BOSC); Sudbury
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River, Framingham, 3 October 1971, 3210, (BOSC); small 
pond, at southwest corner of junction of Route 135 And 
Speen Street, Natick, 9 September 1972, 6914, (BOSC). 
SUFFOLK CO.: Neponset River, Readvllle, 14 June 1971*
2902, (BOSC). NORFOLK CO.: Hemenway Pond, Hilton,
28 September 1971, 2626, (BOSC); Fonkapoag Pond, Canton,
29 September 1971, 2646, (BOSC); Trout Brook, Dover,
9 September 1972, 6932, (BOSC, NLU); Ames Long Fond, 
Stoughton, 14 June 1972, 4258, (BOSC, NHA). PLYMOUTH CO.: 
Agawam River, Wareham, 10 September 1971, 2674, (BOSC); 
Mill Pond, Wareham, 10 September 1971. BARNSTABLE CO.:
Red Brook, Falmouth, 12 September 1972, 6986, (BOSC, CS). 
WORCESTER CO.: Still River, Bolton, 16 September 1972;
Brookfield River, Brookfield-East Brookfield, 18 June 
1971, 2939, (BOSC); stream between Quabog Pond and Quacura- 
quasit Pond, East Brookfleld-Brookfleld, 18 June 1971, 
2930, (BOSC); Lake Nlpmuc, Mendon, 9 September 1971, 2672, 
(BOSC); Hill Pond, Milford, 24 June 1972, 4426, (BOSC, 
NHA); Walker Pond, Sturbridge, 18 June 1971, 2953, (BOSC); 
Lake Chauncy, Westborough, 20 June 1972, Hooomonco Pond, 
Westborough, 20 June 1972, 4406, (BOSC, MASS); pond west 
of Wyman Lake on Route 140, Westminster, 25 July 1973, 
8113, (BOSC, MTMO). FRANKLIN CO.: Laurel Lake, Ervlng,
25 July 1973, 8077, (BOSC); Lake Rohunta, Orange-Athol,
25 July 1973, 8061, (BOSC); Millers River, Ervlng, 5 Sep
tember 1973, 8979, (BOSC). BERKSHIRE CO.: Fountain Pond,
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Great Barrington, 6 September 1972, 6821, (BOSC, CS); 
Fontosuo Lake, Lanesborough, 2 July 1973, 7393, (BOSC); 
Harmon Pond, New Marlborough, 2 July 1973, 7470, (BOSC); 
Cone Brook, Richmond, 6 September 1972; Schenab Brook, 
Sheffield, 6 September 1972, 6810, (BOSC); Lily Brook, 
Stockbrldge, 8 September 1972, 6860, (BOSC); Cranberry 
Pond, Vest Stockbrldge, 6 September 1972, 6890, (BOSC). 
RHODE ISLAND: PROVIDENCE CO.: Abbott Run Brook, Cumber
land, 11 July 1973, 7540, (BOSC, WVA); Sneeoh Pond, Cum
berland, 11 July 1973, 7527, (BOSC, NEBC); Todds Pond, 
North Smlthfleld, 11 July 1973, 7492, (BOSC). WASHINGTON 
CO.: Warden Pond, South Kingstown, 12 July 1973, 7557,
(BOSC); Tucker Pond, South Kingstown, 12 July 1973* 7603, 
(BOSC, NLU); Fawcatuck River, Bradford, 12 July 1973, 
7578, (BOSC). CONNECTICUT: MIDDLESEX CO.: Coglnohaug
River, Mlddlefield, 8 August 1973, 8618, (BOSC, NLU); 
Crystal Lake, Middletown, 8 August 1973, 8646, (BOSC); 
Lake Quonnipaug, North Guilford, 8 August 1973, 8488, 
(BOSC, CHSC)•

Potanogeton alnlnus Balbls var. tenulfollus (Raf.) Ogden: 
MAINE: AROOSTOOK CO.: Eagle Lake, Eagle Lake, 19 July
1973, 7940, (BOSC, NEBC, UCSB); small farm pond on east 
side of U. S. Route 1, approximately one mile north of 
Houlton town line, Littleton, 17 July 1973, 7635, (BOSC, 
NEBC); Echo Lake, Presque Isle, 19 July 1973, 4677, 
(BOSC); Howard Brook at Monson Lake, Port Fairfield,



18 July 1973* 7753* (BOSC, NEBC); Monson Lake* Fort 
Fairfield, 18 July 1973, 7711, (BOSC, NEBC); Madawaska 
Lake, T16-R4, 2 August 1972, 4467, (BOSC, MICH); Long 
Lake, T17-R4 (Sinclair), 2 August 1972, 4472, (BOSC,
MICH, NEBC, NHA, SPH); Pettinglll Stream pond west of 
Presque Isle town line, Washburn, 17 July 1973, 7639, 
(BOSC, NEBC); Red River near St. Frold Lake, Wlntervllle,
19 July 1973, 7848, (BOSC); St. Frold Lake, Wlntervllle,
19 July 1973, 7820, (BOSC, FSU, NEBC, NLU). PENOBSCOT 
CO.: Pushaw Lake, Orono, 20 July 1973, 8027, (BOSC, CHSC,
NHA). FRANKLIN CO.: Haley Pond, Hangley-Dallas, 30 Au
gust 1972, 6706, (BOSC, NHA, WVA); Long Pond stream,
Sandy River (T2-R1), 30 August 1972, 6738, (BOSC, NEBC, 
NHA). NEW HAMPSHIRE: COOS CO.: East Inlet Stream, 
Pittsburg, 26 August 1973, 8885* (BOSC, NEBC, NHA, WVA); 
Connecticut River at Bench Mark 1880, Pittsburg, 26 August 
1973, 8873, (BOSC, MICH, NEBC); Cross Pond, Stewartstown,
7 August 1971, 4476, (BOSC, MICH, NEBC, NHA). VERMONT: 
ESSEX CO.: Wallace Pond, Canaan, 7 August 1972, 4477,
(BOSC, MICH, NEBC, NHA). ORLEANS CO.: Crystal Lake,
Barton, 7 July 1972, 5076, (BOSC, MICH, MIN, NEBC, SPC, 
RENO, Z); Barton River backwater, Irasburg, 9 August 1971, 
2581, (BOSC, KNSC, NEBC, NHA). CALEDONIA CO.: Newark
Pond, Newark, 23 August 1973, 8657, (BOSC, NEBC, NHA); 
South Dolloff Pond, Sutton, 4 August 1973, 8376, (BOSC, 
NEBC, NHA, NLU). ORANGE CO.: Lake Falrlee, West Falrlee,
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24 July 1972, 4583, (BOSC, ISC, NEBC, NHA). WASH
INGTON CO.: Joes Brook, Cabot, 23 August 1973, 8778, 
(BOSC, ISC, NEBC, NHA). BENNINGTON CO.: Battenkill 
River, Arlington, 30 July 1973, 8159, (BOSC).

Potamogeton alpjnus var. subelllptlous (Fernald) Ogden: 
MAINE: AROOSTOOK CO.: Butterfield Lake, Caswell,
19 July 1973, 7772, (BOSC, NLU); ditch along road to 
Butterfield Lake, Caswell, 19 July 1973, 7762, (BOSC, 
CS, NEBC); Gerrard Pond, Caswell, 1 August 1972,
4592, (BOSC, ISC, NEBC, NHA); Masters Daggett Brook, 
Caswell, 18 July 1973, 7695, (BOSC); Butterfield Brook, 
Caswell, 18 July 1973, 7697, (BOSC, NEBC, WVA); small 
farm pond on east side of U. S, Route 1, approximately 
one mile north of Houlton town line, Littleton,
17 July 1973, 7633, (BOSC, NEBC, NHA); Echo Lake, 
Presque Isle, 19 July 1973, 4681, (BOSC); stream lead
ing into Lindsey Lake, Port Fairfield, 18 July 1973, 
7702, (BOSC); Monson Lake, Fort Fairfield, 18 July 
1973, 7709, (BOSC). FRANKLIN CO.: Haley Pond,
Rangeley-Dallas, 30 August 1972, 6704, (BOSC). VER
MONT: ORLEANS CO.: Crystal Lake, Barton, 7 July 1972,
5066, (BOSC, DAO, MICH, MIN, RENO, SPC, SPH, UWM, Z); 
Pensioner Pond, Charleston, 9 August 1971, 2745, (BOSC, 
NEBC); Barton River backwater, Irasburg, 9 August 1971, 
2579, (BOSC, KNSC, NEBC). CALEDONIA CO.: swamp south
of Keiser Lake, Peacham, 5 August 1973, 8379, (BOSC,



NEBC, NHA); Keiser Lake, Peacham-Danville, 5 August 
1973, 8480, (BOSC, NEBC, NHA); Newark Pond, Newark,
23 August 1973, 8652, (BOSC, MICH). ORANGE CO.:
Lake Falrlee, Vest Falrlee, 24 July 1972, 5800, (BOSC, 
NHA). WASHINGTON CO.: Joes Brook, Cabot, 23 August
1973, 8782, (BOSC, VT).

Potaaogeton amplifollua Tuokerman: MAINE: AROOSTOOK CO.:
SquaPan Lake, Ashland, 19 July 1973, 7979* (BOSC);
Eagle Lake Eagle Lake, 19 July 1973, 7945, (BOSC, UCSB); 
Black Lake, Fort Kent, 2 August 1972, 4625, (BOSC, NEBC, 
NHA); south branch, Meduxenkeag River, Hodgdon, 20 July 
1972, 7964, (BOSC); Gentle Lake, Monticello, 20 July 
1973* 8000, (BOSC, ISC); Jewel Pond, Montloello, 3 Au
gust 1972, 6135, (BOSC, CS); Portage Lake, Portage Lake, 
19 July 1973, 7892, (BOSC, NLU, WVA); Echo Lake, Presque 
Isle, 19 July 1973, 4679, (BOSC); Madawaska Lake, Tl6- 
r4, 2 August 1972, 5694, (BOSC, ISC); Long Lake, T17-H4 
(Sinclair), 2 August 1972, 6032, (BOSC); Mud Lake,
T17-R4 (Sinclair), 2 August 1972, 6063, (BOSC); Pettin- 
glll Stream pond west of Presque Isle town line, Wash
burn, 2 August 1972, 7638, (BOSC); Red River near St. 
Frold Lake, Wlntervllle, 19 July 1973, 7844, (BOSC). 
FRANKLIN CO.: Gull Pond, Dallas (T2-R2), 30 August
1972* 6764, (BOSC); Haley Pond, Rangeley-Dallas (T2-R2), 
30 August 1972, 6717, (BOSC). KENNEBEC CO.: Belgrade
Stream, Belgrade, 26 August 1972, 6605, (BOSC); Echo
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Lake, Pit. Vernon, 26 August 1972, 6695, (BOSC); Maran- 
aoook Lake, Readfield, 26 August 1972, 6665, (BOSC); 
Tlngley Brook, Readfield, 26 August 1972, 6627, (BOSC). 
NEW HAMPSHIRE: COOS CO.: Clarksville Pond, Clarks
ville, 26 August 1973, 8896, (BOSC); Pish Pond, Colum
bia, 7 August 1972, 6203, (BOSC, MTMQ, NLU); Baker Pond, 
Lancaster, 15 August 1972, 6373, (BOSC); Martin Meadow 
Pond, Lancaster, 15 August 1972, 6348, (BOSC, CHSC). 
CARROLL CO.: Hoyt Brook, Freedom, 1 September 1972;
Lake Kanasatka, Moultonboro, 10 July 1972, 5181, (BOSC); 
Meadow Brook, Moultonboro, 21 August 1972, 6570, (BOSC); 
Moultonboro Bay-Lake Winnipesaukee, Moultonboro, 19 Au
gust 1972, 6538, (BOSC); stream flowing Into Moultonboro 
Bay on east side near Lees Mills, Moultonboro, 19 Au
gust 1972; Lake Wakondah, Moultonboro, 17 August 1971, 
3875, (BOSC); Shannon Brook, Lake Winnipesaukee, Moul
tonboro, 21 August 1972; Osslpee Lake, Osslpee-Freedom, 
25 July 1971, Bearoamp Pond, Sandwleh, 25 Auguat 1971, 
3849, (BOSC); Twenty Mile Brook, Tuftonboro, 2 July 
1972, 4866, (BOSC, RENO). GRAFTON CO.: Post Pond,
Lyman, 24 July 1972, 5741, (BOSC). STRAFFORD CO.:
Mill Pond, Durham, 11 July 1972, 9065, (BOSC); Bellamy 
River, Madbury, 10 September 1973, 9006, (BOSC).
BELKNAP CO.: Merrymeetlng Marsh, Alton, 19 August 1972.
ROCKINGHAM CO.: Taylor Brook Pond, Hampton-Hampton
Falls, 11 July 1972, (BOSC). VERMONT: ESSEX CO.:
Island Pond, Brighton, 7 July 1972, 511̂ , (BOSC);
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Spectacle Pond, Brighton, 7 July 1972, 5097* (BOSC,
CS, RENO); Wallace Pond, Canaan, 7 August 1972, 6250, 
(BOSC); Neal Pond, Lunenberg, 15 August 1972, 6400,
(BOSC). ORLEANS CO.: Pensioner Pond, Charleston,
9 August 1971, 2736, (BOSC); Barton River backwater, 
Irasburg, 9 August 1971; Seynour Lake, Morgan, 7 July
1972, 5084, (BOSC); Bald Hill Pond, Westnore, 23 August
1973, 8730, (BOSC); Long Pond, Westnore* 9 August 1971,
2550, (BOSC, NEBC). CALEDONIA CO.: Little Ellgo Pond,
Hardwick, 5 August 1973* 8381, (BOSC); Newark Pond,
Newark, 23 August 1973* 8358, (BOSC); Ewell Pond, Peaohan, 
5 August 1973* 8415, (BOSC); Martins Pond, Peaohan, 23 Au* 
gust 1973* 8670, (BOSC). CHITTENDEN CO.: Lake Iroquois,
Hinesburg, 31 July 1973, 8345, (BOSC). ORANGE CO.: Lake 
Morey, Falrlee, 24 July 1972, 5763, (BOSC); Lake Falrlee, 
West Falrlee, 24 July 1972, 5814, (BOSC). WASHINGTON 
CO.: Joes Brook, Cabot* 23 August 1973, 8873* (BOSC). 
RUTLAND CO.: Sunrise Lake, Benson, 1 August 1973, 8232,
(BOSC); Glen Lake, Castleton, 30 July 1973* 8301, (BOSC); 
Lake Baaoseen, Hubbardton-Castleton, 19 July 1972, 5666, 
(BOSC, DAO); Blaok Pond, Hubbardton, 30 July 1973* 8335, 
(BOSC); Breese Pond, Hubbardton, 30 July 1973; Lake
St. Catherine, Foultney, 30 July 1973, 8161, (BOSC);
Burr Lake, Sudbury, 19 July 1972, 5606, (BOSC); Little 
Pond, Wells, 30 July 1973, 8185, (BOSC). MASSACHUSETTS: 
WORCESTER CO.: stream between Quabog Pond and Quaoum*
quaalt Pond, East Brookfleld-Brookfleld, 18 June 1971,



2931» (BOSC); Lake Ripple, Grafton, 25 June 1972, 4928, 
(BOSC). BERKSHIRE CO.: Goose Pond, Lee, 2 July 1973,
2477, (BOSC); Wood's Pond, Houeatonic River, Lenox,
2 July 1973, Lake Garfield, Monterey, 26 June 1972, 
4814, (BOSC, NHA, SPC); Harnon Fond, New Marlborough,
2 July 1973, 2468, (BOSC); Shaker Mill Pond, West Stook 
bridge, 15 June 1973. CONNECTICUT: MIDDLESEX CO.:
Blaek Fond, Mlddlefleld, 8 August 1973, 8530, (BOSC). 
NEW HAVEN CO.: Lake Quonnlpaug, North Guilford, 8 Au
gust 1973, 8514, (BOSC, NEBC). LITCHFIELD CO.: Dog
Fond, Goshen, 9 August 1973, 8602, (BOSC); West Side 
Pond, Goshen, 9 August 1973, 8619, (BOSC); Bantam Lake, 
Morris, 9 August 1973, 8582, (BOSC); Lake Washlning, 
Salisbury, 26 June 1972, 4788, (BOSC); Wononskopomuo 
Lake, Salisbury, 15 June 1973, 7271, (BOSC); Mudge Pond 
Sharon, 6 September 1972, 6899, (BOSC).

Fotamogeton puncher Tuokerman: NEW HAMPSHIRE: CARROLL
CO.: Berry Bay-Lake Osslpee, Freedom, 16 July 1971,
3700, (BOSC); Hoyt Brook, Freedom, 1 September 1972, 
4488, (BOSC, MICH); Moultonboro Bay-Lake Winnipesaukee, 
Moultonboro, 19 August 1972, 6539, (BOSC, DAO, MICH, 
MIN, NEBC, NHA, UWM); Osslpee Lake, Osslpee-Freedom,
25 July 1971. STRAFFORD CO.: Northeast Pond, Milton,
14 July 1972, 5324, (BOSC, CS, NEBC). ROCKINGHAM CO.: 
Fow Wow Pond, Kingston, 17 September 1973, 9060, (BOSC, 
NEBC, NHA). MASSACHUSETTS: ESSEX CO.: Beck Pond,
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Hamilton, 9 August 1972, 4478, (BOSC, MICH). MIDDLE
SEX CO.: Ioehouse Pond, HOpkinton, 10 June 1971, 2874,
(BOSC). NORFOLK CO.: Ponkapoag Pond, Canton, 29 Septem
ber 1971, 3233, (BOSC, NHA); Ames Long Pond, Stoughton,
14 June 1972, 4269, (BOSC, NEBC, NHA). WORCESTER CO.: 
Brookfield Hirer, East Brookfield-Brookfield, 16 June 
1971, 4688, (BOSC); Lake Ripple, Grafton, 25 June 1972; 
Hopedale Pond, Hopedale, 16 June 1971, 2915, (BOSC); 
Walker Pond, Sturbrldge, 18 June 1971, 2949, (BOSC); 
Hoeomonoo Pond, Westborough, 20 June 1972, 4400, (BOSC, 
NEBC, NHA). RHODE ISLAND: PROVIDENCE CO.: Sneech
Pond, Cumberland, 11 July 1973, 7522, (BOSC, NHA, WVA); 
Todds Pond, North Smlthfleld, 11 July 1973, 7487, (BOSC, 
CS, MICH). WASHINGTON CO.: Pawcatuck River, Bradford,
12 July 1973, 7563, (BOSC, CHSC, NLU, UCSB); Tucker 
Pond, South Kingstown, 12 July 1973; stream along Route 
1A, Westerly, 12 July 1973, 7619, (BOSC, NHA). CONNEC.- 
TICUT: NEW HAVEN CO.: Lake Quonnipaug, North Guilford,
8 August 1973, 8494, (BOSC).

Potamogeton nodosus Polret: MAINE: YORK CO.: Great
Works River at Emerys Bridge Road, South Berwick,
10 September 1973. NEW HAMPSHIRE: COOS CO.: Andro
scoggin River, Errol, 26 August 1973, 8834, (BOSC, CS, 
MICH, NEBC, NHA, NLU, NYS, SPH, WVA). STRAFFORD CO.: 
Cocheco River at Witchers Falls, Dover, 13 September 
1973, 4495, (BOSC, CS, DAO, MICH, MIN, NEBC, RENO, SPH,
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WVA, Z). CHESHIRE CO.: Connecticut River, Hinsdale,
25 July 1971, 8109, (BOSC, PSU, MTMG, NEBC, NHA).
VERMONT: CHITTENDEN CO.: Pond Brook, Colohester,
31 July 1973, 8199, (BOSC, NEBC, NHA). ADDISON CO.: 
McCuen Slang, Addison, 1 August 1973, 8165, (BOSC, CHSC, 
ISC, NEBC, NHA, WVA); East Branch of Dead Creek, Brid- 
port, 1 August 1973, 8273, (BOSC, NEBC, NHA); Dead Creek, 
Ferrlsburg, 18 July 1972, 4546, (BOSC, NEBC, NHA); Lewis 
Creek, Ferrlsburg, 18 July 1972, Otter Creek, Ferris- 
burg, 18 July 1972, 4551, (BOSC, NEBC); Richville Pond, 
Shoreham Center, 30 July 1973, 8157, (BOSC, NEBC, NHA); 
stream across Whitlng-Shoreham Center Road, Whiting,
30 July 1973, 8294, (BOSC, NEBC, UCSB). RUTLAND CO.: 
Hubbardton River, Benson, 1 August 1973, 8220, (BOSC, 
MICH, NEBC, NHA); Burr Lake, Sudbury, 19 July 1973, 5608, 
(BOSC, NEBC, UWM, Z). MASSACHUSETTS: SUFFOLK CO.:
Neponset River, Readville, 14 June 1971. BERKSHIRE CO.: 
Mill Pond, Egremont, 21 June 1971, 7285, (BOSC); Schenab 
Brook, Sheffield, 6 September 1972, 6813, (BOSC, NEBC, 
NHA); Lily Brook, Stockbrldge, 8 September 1972, (BOSC, 
CS, NHA). CONNECTICUT: LITCHFIELD CO.: Lake Washining,
Salisbury, 26 June 1972, 4769, (BOSC, DAO, NEBC, SPC); 
Indian Lake, Sharon, 15 June 1973, 7246, (BOSC, NEBC).

Potamogeton gramlneus L. var. gramlneus: MAINE: AROO
STOOK CO.: Whitehead Lake, Bridgewater, 20 July 1973,
7993, (BOSC); Gerrard Pond, Caswell, 1 August 1972,



5877, (BOSC, NHA); Pierce Lake, Caswell, 1 August 1972, 
5867, (BOSC); Eagle Lake, Eagle Lake, 19 July 1973,
7958, (BOSC, NEBC); Fish River near Eagle Lake, Eagle 
Lake, 19 July 1973, 7927, (BOSC); Monson Lake, Fort 
Fairfield, 18 July 1973, 7721, (BOSC); Nadeau Pond 
Stream, 1 August 1972, 5846, (BOSC); Page Pond, Fort 
Fairfield, 18 July 1973, 7732, (BOSC, WVA); Mosquito 
Brook, Portage Lake, 19 July 1973, 7883, (BOSC, CHSC); 
Portage Lake, Portage Lake, 19 July 1973, 7900, (BOSC, 
MICH); Brlshlotte Pond, St. Agatha, 19 July 1973, 7974, 
(BOSC); Madawaska Lake, T16-R4, 2 August 1972, 5957, 
(BOSC); Long Lake, T17-B4 (Sinclair), 2 August 1972,
6032, (BOSC, CHSC, NHA); Mud Lake, T17-R4 (Sinclair),
2 August 1972, 6078, (BOSC, NHA, UCSB); Caribou Lake, 
Washburn, 17 July 1973, 4663, (BOSC, NLU); Pettingill 
Stream pond west of Presque Isle town line, Washburn,
17 July 1973, 5929, (BOSC); St. Froid Lake, Wlntervllle, 
19 July 1973, 7832, (BOSC, NHA). PENOBSCOT CO.: Pushaw
Lake, Orono, 20 July 1973, 8015, (BOSC, FSU, MTMG, NLU). 
FRANKLIN CO.: Gull Pond, Dallas (T2-B2), 30 August
1972, 6757, (BOSC); Long Pond stream, Sandy River, 
(T2-R1), 30 August 1972, 6728, (BOSC). OXFORD CO.:
Cold Brook (T4-R3), 30 August 1972. KENNEBEC CO.: 
Maranacook Lake, Readfield, 26 August 1972, 6646, (BOSC). 
YORK CO.: Great Works River at Emery* Bridge Road,
South Berwick, 10 September 1973; Little Osslpee River 
backwater, Waterboro, 10 August 1972, 6301, (BOSC). NEW
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HAMPSHIRE: COOS CO.: Lombard Pond, Colebrook, 17 Au
gust 1972, 6226, (BOSC, MTMG, NHA); Island Brook,
Dummer, 30 August 1972, 6773, (BOSC); East Inlet Pond, 
Pittsburg, 26 August 1973* 8903* (BOSC, NEBC); Connecti
cut River at Bench Mark 1880, Pittsburg, 26 August 1973> 
8874, (BOSC); Moose Palls— Connecticut River, Pittsburg, 
26 August 1973* 8922, (BOSC); West Inlet Stream, Pitts
burg, 26 August 1973. 8920, (BOSC). CARROLL CO.: Lake
Fequaket, Conway, 2 September 1971. 2352. (BOSC, NHA); 
Conway Lake, Eaton, 2 September 1971. 2337, (BOSC, NEBC, 
NHA); Silver Lake, Madison, 5 July 1972, W 2 ,  (BOSC,
DAO, UWM, Z); Lake Kanasatka, Moultonboro, 10 July 1972, 
5136, (BOSC); Lake Wakondah, Moultonboro., 17 August 
1971. 2077, (BOSC, NEBC); Big Dan Hole Pond, Osslpee- 
Tuftonboro, 4 July 1972, 4827, (BOSC, MIN, RENO, SPC); 
Branch Brook, Osslpee, 25 July 1971, 3449, (BOSC, KNSC); 
Osslpee Lake, Osslpee-Freedom, 25 July 1971* Pine River, 
Osslpee, 29 July 1972; Bearcamp Pond, Sandwich, 25 Au
gust 1971, 3732, (BOSC, KNSC); Nineteen Mile Brook, Tuf- 
tonboro, 25 August 1971, 3340, (BOSC); Twenty Mile Brook, 
Tuftonboro, 25 August 1971# STRAFFORD CO.: Lamprey 
River, Durham, 30 September 1972; Branch River, Milton,
14 July 1972, 5257, (BOSC); Northeast Pond, Milton,
14 July 1972, 5320, (BOSC). VERMONT: ESSEX CO.: Island
Pond, Brighton, 7 July 1972, 5107, (BOSC, RENO); Neal 
Pond, Lunenberg, 15 August 1972, 6405, (BOSC, CS).
ORLEANS CO.: Crystal Lake, Barton, 7 July 1972, 5043,
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(BOSCf CS, DAO, ISC, MIN); Bald Hill Fond, Westnore,
23 August 1973. 873*1-, (BOSC); Long Pond, Westnore,
9 August 1971, 2715, (BOSC, KNSC). FRANKLIN CO.; Alder
Bun, Franklin, 31 July 1973, 8264, (BOSC). GRAND ISLE
CO.: Dillenbeck Bay-Lake Champlain, Alburg, 31 July
1973, 8266, (BOSC); Lake Chanplain, North Hero, 31 July 
1973, 8321, (BOSC, MICH, WVA). CALEDONIA CO.: Harvey 
Lake, Barnet, 23 August 1973, 8713, (BOSC); Sarah Moor
Fond, Barnet, 15 August 1972, 6464, (BOSC, SPH); Warden
Fond, Barnet, 15 August 1972, 6448, (BOSC, NHA); Little
Ellgo Fond, Hardwick, 5 August 1973; Center Pond, Newark,
23 August 1973, 8664, (BOSC); Newark Fond, Newark,
23 August 1973, 8658, (BOSC); Ewell Fond, Peaohan, 5 Au
gust 1973, 8425, (BOSC, ISC); Fosters Pond, Peacham,
23 August 1973, 8686, (BOSC); Keiser Pond, Peacham- 
Danville, 5 August 1973, 8475, (BOSC); Bean Pond, Sutton, 
4 August 1973, 8441, (BOSC); South Dolloff Pond, Sutton,
4 August 1973, 8374, (BOSC). CHITTENDEN CO.: Mallets
Bay-Lake Chanplain, Colchester, 31 July 1973, 8113,
(BOSC, NHA). ORANGE CO.: Lake Morey, Falrlee, 24 July
1972, 5779, (BOSC, CS, NHA); Lake Falrlee, West Falrlee,
24 July 1972, 5808, (BOSC). WASHINGTON CO.: Joes Brook,
Cabot, 23 August 1973, 8783, (BOSC); Joee Pond, Cabot,
23 August 1973, 8678, (BOSC). ADDISON CO.: Lake Dun-
more, Leicaster-Salisbury, 13 July 1971, 2772, (BOSC, 
NHA); Fern Lake, Leicester, 1 August 1973. 8252, (BOSC). 
RUTLAND CO.: Glen Lake, Castleton, 30 July 1973, 8303,
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(BOSC). MASSACHUSETTS: ESSEX CO.: Pleasant Pond,
Wenham, 30 September 1972, 7145, (BOSC). MIDDLESEX 
CO.: Fresh Pond, Cambridge, 1 October 1973, 7139,
(BOSC). WORCESTER CO.: Lake Chaunoy, Westhorough,
20 June 1972, 4320, (BOSC, CS, NHA, SPH). BERKSHIRE 
CO.: Goose Pond, Lee, 2 July 1973* 7478, (BOSC);
Laurel Lake, Lenox, 26 June 1972; Lake Buel, Monterey,
8 June 1971, 3018, (BOSC); north end Onota Lake, Pitts* 
field, 2 July 1973, 7428, (BOSC, MASS); Richmond Pond, 
Richmond, 15 June 1973, 7219, (BOSC, MASS, NEBC);
Shaker Mill Pond, West Stockbrldge, 15 June 1973*
RHODE ISLAND: PROVIDENCE CO.: Sneeoh Pond, Cumberland,
11 July 1973, 7560, (BOSC, NEBC, NHA). CONNECTICUT: 
MIDDLESEX CO.: Black Pond, Middlefield, 8 August 1973,
8542, (BOSC, UCSB). NEW HAVEN CO.: Lake Quonnipaug,
North Guilford, 8 August 1973, 8513, (BOSC). LITCHFIELD 
CO.: West Side Pond, Goshen, 9 August 1973, 8622, (BOSC).

Potamogeton gramlneus L. var. mftEiffiys Morong ex Benn.:
MAINE: AROOSTOOK CO.: Fish River near Eagle Lake,
Eagle Lake, 19 July 1973, 7958, (BOSC, NEBC); St. Proid 
Lake, Wlntervllle, 19 July 1973. OXFORD CO.: Charles
River at Kezar outlet, Fryeburg Harbor, 16 July 1972,
5395, (BOSC). NEW HAMPSHIRE: COOS CO.: Connectlout
River at Bench Mark 1880, Pittsburg, 26 August 1973,
8875, (BOSC). CARROLL CO.: Branch Brook, Osslpee,
25 July 1971, 1795, (BOSC); Pine River, Osslpee, 29 July
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1972; Horseshoe Pond on Tamworth-WeBt Osslpee Road, 
Tamworth, 29 August 1971# 3787, (BOSC, NHA), STRAF
FORD CO.: Northeast Pond, Hilton, lit July 1972,
VERMONT: ESSEX CO.: Wallace Pond, Canaan, 7 August
1972, 6252, (BOSC); Neal Pond, Lunenberg, 15 August 
1972, 6404, (BOSC). CALEDONIA CO.: Warden Pond, Bar-
net, 15 August 1972. CHITTENDEN CO.: Lake Iroquois, 
Hlnesburg, 31 July 1973, ORANGE CO.: Lake Morey, 
Falrlee, 24 July 1972, 4465, (BOSC, MICH, NEBC). MASS
ACHUSETTS: WORCESTER CO.: Lake Ripple, Grafton, 25
June 1972, **938, (BOSC, DAO, NEBC, NHA, RENO). RHODE 
ISLAND: WASHINGTON CO.: Pawcatuok River, Bradford,
12 July 1973, 7577, (BOSC).

Potamogeton gramlneus L. var. BXffAgTfrlUva Robbins:
MAINE: KENNEBEC CO.: Torsey Lake, Readfield, 3 Au
gust 1972, 6155, (BOSC). NEW HAMPSHIRE: CARROLL CO.:
Cooks Pond, Madison, 23 July 1971; Lake Kanasatka, 
Moultonboro, 18 August 1971; Moultonboro Bay at Lake 
Winnipesaukee, Moultonboro, 19 August 1972, 6521, (BOSC, 
SPH); Osslpee Lake, Osslpee, 25 July 1971; Fine River, 
Osslpee, 29 July 1972; Bearcamp Pond, Sandwioh, 25 August 
1971; Stump Pond, Wakefield, 29 August 1972, 6743, (BOSC, 
ISU, NLU). GRAFTON CO.: Ogontz Lake, Lyman, 7 July
1972, 7201, (BOSC, DAO, NEBC, SPC). VERMONT: ADDISON
CO.: Lake Dunmore, Leloester-Sallsbury, 13 July 1971.
RUTLAND CO.: Lake Bamoseen, Hubbardton, 19 July 1972,
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5634, (BOSC); Little Pond, Wells, 30 July 1973, 8197, 
(BOSC)* MASSACHUSETTS: MIDDLESEX CO.: Fresh Pond,
Cambridge, 1 October 1972, 5037, (BOSC). BERKSHIRE CO.: 
Hamon Fond, New Marlborough, 2 July 1973, 7472, (BOSC). 
CONNECTICUT: MIDDLESEX CO.: Crystal Lake, Middletown,
8 August 1973, 8645, (BOSC, NLU), LITCHFIELD CO.: West
Side Pond, Goshen, 9 August 1973, 8623, (BOSC, NEBC); 
Lake Washlnlng, Salisbury, 26 June 1972, 4773, (BOSC, 
MIN, UWM).

Potamogeton llllnoensls Morong: VERMONT: CALEDONIA CO.:
Harvey Lake, Barnet, 23 August 1973, 8607, (BOSC, ISC, 
NLU, MICH). ADDISON CO.: Lake Dunaore, Lelcester-
Sallsbury, 13 July 1971, 2768, (BOSC); Fern Lake, 
Leicester, 1 August 1973, 8244, (BOSC, MTMQ, NEBC);
Cedar Lake, Monkton, 31 July 1973, 8181, (BOSC, NEBC, 
VT). RUTLAND CO.: Sunrise Lake, Benson, 1 August 1973,
8235, (BOSC, NEBC); Breese Pond, Hubbardton, 30 July 
1973, 8134, (BOSC, FSU, NEBC, VT); Lake Hortonla, Hub
bardton, 19 July 1972, 5693, (BOSC, NHA); Burr Lake, 
Sudbury, 19 July 1972, 5612, (BOSC, NEBC, NHA, UWM, Z); 
Little Pond, Wells, 30 July 1973, 8187, (BOSC, ISC, 
NEBC). BENNINGTON CO.: Barber Pond, Pownal, 5 Septem
ber 1973, 8949, (BOSC, NEBC, WVA). MASSACHUSETTS:
ESSEX CO.: Pleasant Pond, Wenhaa, 7 September 1971,
2795, (BOSC). BERKSHIRE CO.: Mansfield Pond, Great
Barrington, 6 September 1972, 6837, (BOSC, NEBC, NHA,



SPH); Laurel Lake, Lee-Lenox, 26 June 1972, 4502,
(BOSC, NEBC); Lake Buel, Monterey, 8 June 1971, 3019, 
(BOSC, KNSC, NEBC, NHA); outlet to Onota Lake, Pitts
field, 2 July 1973* (BOSC, MASS, NEBC, NHA); Richmond 
Pond, Richmond, 15 July 1973; Shaker Mill Pond, Vest 
Stockbridge, 15 June 1973, 7334, (BOSC)• CONNECTICUT: 
MIDDLESEX CO.: Blaek Pond, Mlddlefield,.8 August 1973,
8547, (BOSC, CS, MICH, NEBC, UCSB, WVA). NEW HAVEN CO. 
Lake Quotmipaug, North Guilford, 8 August 1973, 8494, 
(BOSC, NEBC). LITCHFIELD CO.: Lake tfashlnee, Salis
bury, 26 June 1972, 4784, (BOSC, NEBC, RENO, SPC); Lake 
Washining, Salisbury, 26 June 1972, 4741, (BOSC, DAO, 
NEBC, Z); Wononskopomuc Lake, Salisbury, 15 June 1973* 
7264, (BOSC, CHSC, NEBC, NLU); Mudge Pond, Sharon,
6 September 1972, 4682, (BOSC, NEBC); Indian Lake, 
Sharon, 15 June 1973, 7244, (BOSC).

Potaaogeton natans L.: MAINE: AROOSTOOK CO.: SquaPan
Lake, Ashland, 19 July 1973; Butterfield Lake, Caswell, 
19 July 1973, Gerrard Pond, Caswell, 1 August 1972, 
5880, (BOSC); Eagle Lake, Eagle Lake, 19 July 1973;
Fish River near Eagle Lake, Eagle Lake, 19 July 1973, 
7920, (BOSC); Fischer Pond, Fort Fairfield, 18 July 
1973, 7748, (BOSC, NEBC, NLU); Monson Lake, Fort Fair
field, 18 July 1973, 7718, (BOSC); south Nadeau Pond, 
Fort Fairfield, 19 July 1973, 7780, (BOSC); Page Pond, 
Fort Fairfield, 18 July 1973; Black Lake, Fort Kent,



156

2 August 1972, 6117, (BOSC); Prestlle Stream Pond,
Mars Hill, 18 July 1973* Jewel Pond, Montlcello, 3 Au
gust 1972; Madawaska Lake, T16-B4, 2 August 1972, 5966, 
(BOSC); Mud Lake, T17-H4 (Sinclair), 2 August 1972,
6061, (BOSC); Mosquito Brook, Portage Lake, 19 July 
1973, 7881, (BOSC); Portage Lake, Portage Lake, 19 July 
1973# 7902, (BOSC, CHSC); Brishlotte Pond, St. Agatha, 
19 July 1973# 7871, (BOSC); Caribou Lake, Vashbum,
17 July 1973# *t66l, (BOSC); Pettinglll Stream pond west 
of Presque Isle town line, Washburn, 17 July 1973, 592̂ , 
(BOSC, NHA); Red River near St. FroId Lake, Wlntervllle, 
19 July 1973. FRANKLIN CO.: Haley Pond, Rangeley-
Dallas (T2-R2), 30 August 1972, 6718, (BOSC); Long Pond, 
Sandy River (T2-R1), 30 August 1972, 6750, (BOSC). 
OXFORD CO.: Charles River, Fryeburg Harbor, 16 July
1972, 5393, (BOSC); Cold Brook, T4-R3, 30 August 1972; 
old course Saeo River, Fryeburg Harbor, 16 July 1972, 
5386, (BOSC). KENNEBEC CO.: Belgrade Stream, Belgrade,
26 August 1972, 6607, (BOSC); Maranacook Lake, Read- 
field, 26 August 1972; Tingley Brook, Readfleld, 26 Au
gust 1972, 6628, (BOSC); Torsey Lake, Readfleld, 3 Au
gust 1972, 6167, (BOSC, CS); Lake Annabessaoook, Wln- 
throp, 26 August 1972, 6685, (BOSC). CUMBERLAND CO.: 
Stuart Brook above dam, Scarborough, 13 July 1972, 5253, 
(BOSC); Little Osslpee River baokwater, Waterboro,
10 August 1972, 6300, (BOSC). NEW HAMPSHIRE: COOS CO.:
Fish Pond, Columbia, 7 August 1972, 6781, (BOSC); Island



Brook, Dummer, 30 August 1972; Androscoggin River,
Errol, 26 August 1973* 8828, (BOSC); Baker Pond, Lan
caster, 15 August 1972, 6370, (BOSC); oxbow pond, 
Lancaster, 15 August 1972, 6391* (BOSC); Martin Meadow 
Pond, Lanoaster, 15 August 1972, 6350, (BOSC); East 
Inlet Pond, Pittsburg* 26 August 1973, 8899, (BOSC,
WVA); Back Pond, Stewartstown, 7 August 1972, 6236, 
(BOSC). CARROLL CO.: Lake Pequaket, 2 September 1971;
Conway Lake, Eaton, 2 September 1971, 3619, (BOSC,
KNSC); Province Lake, Effingham, 22 July 1971* 3386, 
(BOSC); Hoyt Brook, Freedom, 1 September 1972; Shaw 
Pond, Freedom, 29 August 1971, 3829, (BOSC); Cooks Pond, 
Madison, 23 July 1971, 3752, (BOSC); Silver Lake, Madi
son, 5 July 1972, 8̂56, (BOSC, UWM); Shannon Brook, Lake 
Winnipesaukee, Moultonboro, 21 August 1972; Meadow 
Brook, Moultonboro, 21 AuguBt 1972, 6568, (BOSC); Moul
tonboro Bay-Lake Winnipesaukee, Moultonboro, 19 August 
1972, 65̂ 2, (BOSC); Lake Kanasatka, 18 August 1971, 3351 
(BOSC); Lake Wakondah, Moultonboro, 17 August 1971, 365̂  
(BOSC); stream flowing into Moultonboro Bay on east side 
near Lees Mills at Lake Winnipesaukee, 19 August 1972; 
swamp south of Squam Lake on Bean Road, Moultonboro,
15 August 1971, 3290, (BOSC); Ossipee Lake, Ossipee- 
Freedom, 25 July 1971; Pine River, Ossipee, 29 July 1972 
Bearcamp Pond, Sandwich, 25 August 1971; Horseshoe Pond 
along West Ossipee-Tamworth Road, Tamworth, 29 August 
1971, 3786, (BOSC); Chocorua Lake, Tamworth, 21 July
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1971« 3692, (BOSC); Little Lake, Tamworth, 3 September
1971, 3298, (BOSC); Nineteen Mile Brook, Tuftonboro,
25 August 1971; Twenty Mile Brook, Tuftonboro, 25 Au
gust 1971, 3286, (BOSC); pond south of Dorr Pond at 
settlement of Woodman, Wakefield, 29 August 1972,
6730, (BOSC); Stump Pond, Wakefield, 29 August 1972, 
5584, (BOSC). GRAFTON CO.: Newfound Lake, Hebron,
15 August 1972, 6319, (BOSC); Ogonts Lake, Lyman, 7 July
1972, 5035. (BOSC, RENO). STRAFFORD CO.: Beards Creek, 
Durham, 21 July 1971, 3714, (BOSC); Mill Pond, Durham,
11 July 1972; Witchers Falls-Cocheoo Hirer, Dover,
13 September 1973. 2021, (BOSC); Branch River, Milton,
14 July 1972, 5302, (BOSC); Northeast Pond, Milton,
14 July 1972. BELKNAP CO.: Merrymeetlng Marsh, Alton, 
19 August 1972, 4480, (BOSC); Wlckwas Lake, Meredith,
19 August 1972. MEHRIMAC CO.: Danbury Bog Pond, Dan
bury, 23 July 1972. SULLIVAN CO.; Blow-Me-Down Pond, 
Cornish, 24 July 1972, 5733, (BOSC). ROCKINGHAM CO.:
Pow Wow Pond, Kingston, 17 September 1973. 9064, (BOSC). 
VERMONT: ESSEX CO.: , Nulhegan Pond, Brighton, 7 July
1972, 5120, (BOSC, DAO, MIN); Speotaole Pond, Brighton,
7 July 1972, 4858, (BOSC); Neal Pond, Lunenberg, 15 Au
gust 1972, 6402, (BOSC). ORLEANS CO,; Crystal Lake, 
Barton, 7 July 1972, 5081, (BOSC, Z); Pensioner Pond, 
Charleston, 9 August 1971, 2739, (BOSC). CALEDONIA CO.: 
Harvey Lake, Barnet, 23 August 1973, 8701, (BOSC);
Sarah Moor Pond, Barnet, 15 August 1972, 6466, (BOSC);
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Warden Pond, Barnet, 15 August 1972, 6450, (BOSC);
Little Eligo Pond, Hardwiok, 5 August 1973, 8390,
(BOSC); Eirell Fond, Feaoham, 5 August 1973, 8417,
(BOSC, NHA); Keiser Fond, Peacham-Danville, 5 August 
1973, 8478, (BOSC); Peaeham Pond, Peaehan, 5 August 
1972, 6415, (BOSC); Bean Pond, Sutton, 4 August 1973,
8442, (BOSC); south Dolloff Pond, Sutton, 4 August 1973, 
8377, (BOSC, MICH). ORANGE CO.: Lake Morey, Fairlee,
21 July 1972, 5759* (BOSC); Lake Falrlee, West Fairlee,
24 July 1972, 5817, (BOSC, SPH). WASHINGTON CO.: Joes
Brook, Cabot, 23 August 1973, 8793. (BOSC). ADDISON CO.: 
Lewis Creek, Ferrisburg, 18 July 1972; Little Otter Creek, 
Ferrisburg, 18 July 1972; Otter Creek, Ferrisburg, 18 July 
1972, 5545, (BOSC, Z); South Slang, Ferrisburg, 18 July 
1972, 5418, (BOSC); East Creek, Orwell, 1 August 1973, 
8281, (BOSC, FSU); stream across Route 22A, Shoreham,
1 August 1973, 8200, (BOSC); Richvllle Fond, Shoreham 
Center, 30 July 1973, 8159, (BOSC). WINDSOR CO.: Ewarts'
Pond (Lake Runnemede), Windsor, 24 July 1972; Mill Pond, 
Windsor, 1 August 1971, 3456, (BOSC). RUTLAND CO.:
Jones Mill Pond, Brandon, 19 July 1972, 5586, (BOSC);
Lake Bamoseen, Castleton-Hubbardton, 19 July 1972, 5663, 
(BOSC); Lake Hortonia, Hubbardton, 19 July 1972, 5703, 
(BOSC); Burr Lake, Sudbury, 19 July 1972, 5610, (BOSC). 
WINDHAM CO.: Lily Pond, Vernon, 25 July 1973. BENNING
TON CO.: Barber Pond, Pownel, 5 Septenber 1973, 8956,
(BOSC, ISC); South Stream, Pownal, 30 July 1973, 8128,
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Lynnfield, 1 October 1972, 71*0, (BOSC). MIDDLESEX 
CO.: Russell Mill Pond, Chelmsford, 16 September
1972, 70*1-7, (BOSC); Conoord River at Route 225# Car
lisle, 22 September 1971; Sudbury River, Framingham,
3 October 1971, 3272, (BOSC); Fisk Pond, Natiok,
3 October 1971» small pond northeast of Fisk Pond, 
Natick, 9 September 1972, 6913, (BOSC); Charles River, 
Newton, 1** June 1971, 2887, (BOSC). SUFFOLK CO.: 
Neponset River, Readville, 14 June 1971, 2908, (BOSC). 
NORFOLK CO.: Charles River, Dover, 3 October 1971;
Trout Brook, Dover, 9 September 1972, 6927, (BOSC). 
WORCESTER CO.: Still River, Bolton, 16 September 1972
7006, (BOSC); Silver Lake, Grafton, 25 June 1972, 4905 
(BOSC); Mill Pond, Milford, 24 June 1972, 4428, (BOSC, 
ISC); Pratt Pond, Upton, 25 June 1972, 4895, (BOSC); 
pond west of Wyman Lake on Route 140, Westminster,
25 July 1973# 8U2, (BOSC). FRANKLIN CO.: Lake Ro- 
hunta. Orange, 25 July 1973, 8062, (BOSC). BERKSHIRE 
CO.: Mill Fond, Egremont, 21 June 1971, 2986, (BOSC);
Fountain Pond, Great Barrington, 6 September 1972, 
6834, (BOSC); Woods Pond along Housatonio River, Lee,
2 July 1973; Laurel Lake, Lee, 26 June 1972, 4974, 
(BOSC); Lake Buel, Monterey, 8 June 1971, 3049, (BOSC) 
north end of Onota Lake, Pittsfield, 2 July.1973, 7417 
(BOSC); Cone Brook, Richmond, 6 September 1972, 6806, 
(BOSC); Richmond Pond, Richmond, 15 June 1973, 7210,
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(BOSC); Lily Brook, Stockbridge, 8 September 1972,
6857, (BOSC); Card Pond, Vest Stockbridge, 6 September
1972, 6843, (BOSC); Cranberry Pond, west Stockbridge,
6 September 1972, 6883, (BOSC); Shaker Mill Pond, west 
Stockbridge, 15 June 1973, 7333, (BOSC). HHODE ISLAND: 
PROVIDENCE CO.: Sneech Pond, Cumberland, 11 July 1973,
7525, (BOSC); Todds Pond, North Smithfield, 11 July
1973, 7488, (BOSC). WASHINGTON CO.: Warden Pond, South
Kingstown, 12 July 1973, 7558, (BOSC, NLU); Pawcatuck 
River, Bradford, 12 July 1973, 7574, (BOSC). CONNEC
TICUT: MIDDLESEX CO.: Coginchaug River, Middlefleld,
8 August 1973. NEW HAVEN CO.: Lake Quonnlpaug, North
Guilford, 8 August 1973, 8510, (BOSC). LITCHFIELD CO.: 
Lake Washinee, Salisbury, 26 June 1972, 4785, (BOSC); 
Lake Washining, Salisbury, 26 June 1972, 4738, (BOSC, 
SPC); Indian Lake, Sharon, 21 June 1971, 2996, (BOSC); 
marsh at north end of Hatch Pond, Sharon, 9 August 1973, 
8606, (BOSC).

Potanogeton oakeaianus Robbins: MAINE: FRANKLIN CO.:
Beaver Fond, Township D, 30 August 1972, 6780, (BOSC, 
SPC); Long Pond, Sandy River (T2-R1), 30 August 1972, 
6749, (BOSC). YORK CO.: Etherington Pond, Biddeford,
10 AugUBt 1972r 6276, (BOSC, SPC, 2). NEW HAMPSHIRE: 
COOS CO.: small unnamed pond on south side of Route 2
approximately 1& miles west of Maine border, Shelburne, 
26 August 1973, 8925, (BOSC); East Inlet pond, Pitts
burg, 26 August 1973, 8901, (BOSC). CARROLL CO.: Cooks
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Pond, Madison, 23 July 1971, 3982, (BOSC, KNSC);
Silver Lake, Madison, 5 July 1972, 9857, (BOSC); Big 
Dan Hole Pond, Ossipee-Tuftonboro, 9 July 1972, 9833, 
(BOSC); Little Dan Hole Pond, Ossipee, 9 July 1972; 
Ossipee Lake, Ossipee-Freedom, 25 July 1971; Bearcanp 
River, Ossipee, 29 July 1972; small pond at Browns 
Ridge Road and Route 16, Ossipee, 28 August 1971; 
Chooorua Lake, Tamworth, 21 July 1971» 3807, (BOSC,
NHA); Little Lake, Tamworth, 3 September 1971, 3296, 
(BOSC); Wiley Brook pond, Wolfeboro, 12 August 1971* 
3856, (BOSC); pond south of Round Pond, Wakefield,
29 August 1972. BELKNAP CO.: Merrymeetlng Marsh,
Alton, 19 August 1972, 9980, (BOSC, MICH, UWM); Wlokwas 
Lake, Meredith, 19 August 1972. ROCKINGHAM CO.: Pow- 
Wow Pond, Kingston, 17 September 1973* VERMONT: ORANGE 
CO.: Lake Falrlee, West Falrlee, 29 July 1972, 5807,
(BOSC). WINDHAM CO.: Lily Pond, Vernon, 25 July 1973.
8123, (BOSC). MASSACHUSETTS: MIDDLESEX CO.: Charles
River, Newton, 19 June 1971. NORFOLK CO.: Charles
River, Dover, 3 October 1971; Ames Long Pond, Stoughton, 
19 June 1972, 9275. (BOSC, NHA). WORCESTER CO.: Brook*
field River, Brookfield-East Brookfield, 18 June 1971; 
Lake Ripple, Grafton, 25 June 1972, 9955. (BOSC, NHA); 
Hopedale Pond, Hopedale, 16 June 1971. 2918, (BOAC); 
Walker Pond, Sturbridge, 18 July 1971, 2950, (BOSC). 
FRANKLIN CO.: Laurel Lake, Erving, 25 July 1973. 8102,
(BOSC, FSU, MTMG, NHA, WVA). RHODE ISLAND: PROVIDENCE
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CO.: Todds Pond, North Smlthfleld, 11 July 1973, 7490,
(BOSC, WVA)• WASHINGTON CO.: Tuoker Pond, South
Kingston, 12 July 1973, 7614, (BOSC, NEBC); Warden 
Pond, South Kingstown, 12 July 1973, 7559, (BOSC).

Potaaogeton BKflftlgflgaff Wulfen: MAINE: AROOSTOOK CO.:
Butterfield Lake, Caswell, 19 July 1973, 7769, (BOSC, 
NHA, NLU); Gerrard Pond, Caswell, 1 August 1972, 5888, 
(BOSC); Eagle Lake, Eagle Lake, 19 July 1973, 7943, 
(BOSC, UCSB); Blaek Lake, Fort Kent, 2 August 1972,
4626, (BOSC, NEBC, NHA); Honson Lake, Fort Fairfield,
18 July 1973, 7715, (BOSC, NEBC); Daigle Pond, New Can- 
ada, 2 August 1972, 6099, (BOSC, CS, NEBC, NHA); Portage 
Lake, Portage Lake, 19 July 1973, 7896, (BOSC, CHSC, 
NEBC, NHA); Eoho Lake, Presque Isle, 17 July 1973, 4688, 
(BOSC, NEBC); Madawaska Lake, T16-R4, 2 August 1972, 
4604, (BOSC, NEBC); Long Lake, T17-R4 (Sinclair), 2 Au
gust 1972, 4611, (BOSC, NEBC). KENNEBEC CO.: Torsey
Lake, Readfleld, 3 August 1972, 6168, (BOSC, CS). NEW 
HAMPSHIRE: COOS CO.: Lonbard Fond, Colebrook, 7 Au
gust 1972, 4635, (BOSC, NEBC); Fish Pond, Colunbla,
7 August 1972, 6201, (BOSC, ISC, NEBC, NHA, SPH).
CARROLL CO.: Lake Kanasatka, Moultonboro, 10 July 1972,
(BOSC); Lake Wakondah, Moultonboro, 17 August 1971,
5165, (BOSC, NEBC, NHA, UWM). GRAFTON CO.: Ogonts
Lake, Lyaan, 7 July 1972, (BOSC, DAO, MIN, NEBC, RENO, 
UWM, Z). VERMONT: ORLEANS CO.: Bald Hill Pond,



164

Westmore, 23 August 1973, 8731, (BOSC). CALEDONIA CO.: 
Harvey Lake, Barnet, 23 August 1973, 8690, (BOSC); 
Center Pond, Newark, 23 August 1973, 8660, (BOSC);
Ewell Pond, Peacham, 5 August 1973, 8422, (BOSC, Z); 
Kelser Pond, Peacham-Danvllle, 5 August 1973, 8472, 
(BOSC, MTMG). CHITTENDEN CO.: Lake Iroquois, Hlnes-
burg, 31 July 1973, 8341, (BOSC, Z). ORANGE CO.: Lake
Morey, Falrlee, 24 July 1972, 4580, (BOSC, NEBC, NHA). 
WASHINGTON CO.: Joes Brook, Cabot, 23 August 1973,
8798, (BOSC, Z); Joes Fond, Cabot, 23 August 1973, 8799, 
(BOSC, NHA). ADDISON CO.: Fern Lake, Leicester, 1 Au
gust 1973, 8251, (BOSC, FSU, ISC, NEBC); Lake Bamoseen, 
Hubbardton, 19 July 1972, 4460, (BOSC, MICH, MIN, NEBC, 
SPC). MASSACHUSETTS: ESSEX CO.: Chadwloks Lake,
Haverhill, 17 September 1973, 9048, (BOSC); Pleasant 
Pond, Wenham, 30 September 1972, (BOSC). BERKSHIRE CO.: 
Prospect Lake, Egremont, 2 July 1973, Lake Buel, Gar
field, 8 June 1971, 3093, (BOSC, KNSC, NEBC, NHA); Lake 
Garfield, Monterey, 26 June 1972, 4807, (BOSC, DAO, NHA, 
SPC); Richmond Fond, Richmond, 15 June 1973, 7217,
(BOSC, MASS, NEBC); Cranberry Pond, West Stockbridge,
6 September 1972, 6884, (BOSC, NEBC, NHA); Shaker Mill 
Pond, 15 June 1973, 7301, (BOSC, MASS, MICH, NEBC, NHA, 
NLU). CONNECTICUT: LITCHFIELD CO.: Dog Pond, Goshen,
9 August 1973; Bantam Lake, Morris, 9 August 1973, 8580, 
(BOSC); Lake Washinee, Salisbury, 26 June 1972, 4786, 
(BOSC, Z); Wonoskopomuc Lake, Salisbury, 15 June 1973,
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7262, (BOSC, NEBC); Indian Lake, Sharon, 15 June 1973, 
7242, (BOSC).

Potamogeton rlohardsonll (Benn.) Rydb.: MAINE: AROOSTOOK
CO.: Eagle Lake, Eagle Lake, 19 July 1973# 7953# (BOSC, 
WVA); Fish River near Eagle Lake, Eagle Lake, 19 July 
1973, 7930, (BOSC, NLU, WVA); Daigle Pond, New Canada,
2 August 1972# 6103, (BOSC, MTMO, NEBC, NHA, SPH); Por
tage Lake, Portage Lake, 19 July 1973# 7898, (BOSC,
NEBC, NHA); Long Lake, T17-R4 (Sinclair), 2 August 1972, 
6068, (BOSC, NEBC, NHA); Pettingill Stream pond west of 
Presque Isle town line, Washburn, 17 July 1973# 4596, 
(BOSC, NEBC); Red River near St. Froid Lake, Winter- 
ville, 19 July 1973. PENOBSCOT CO.: Pushaw Lake,
Orono, 20 July 1973# 8036, (BOSC). VERMONT: ORLEANS
CO.: Pensioner Pond, Charleston, 9 August 1971, 2735*
(BOSC, NEBC, NHA); Barton River backwater, Irasburg,
9 August 1971, 2592, (BOSC, NHA). WASHINGTON CO.:
Joes Brook, Cabot, 23 August 1973# 8764, (BOSC, NEBC). 
GRAND ISLE CO.: Dillenbeck Bay-Lake Champlain, A1burg,
31 July 1971. CHITTENDEN CO.: Mallets Bay-Lake Champ
lain, Colchester, 31 July 1973# 8103, (BOSC, FSU, MICH, 
MTMG, NEBC, NHA). ADDISON CO.: Lake Champlain at 
mouth of Otter Creek, Ferrisburg, 5562, (BOSC, MIN, NHA); 
Dead Creek, Ferrisburg, 18 July 1972, 54-98, (BOSC); 
Hawkins Bay-Lake Champlain, Ferrisburg, 18 July 1972, 
5466, (BOSC, NEBC, UWM); Lewis Creek, Ferrisburg, 18 July



1972, 5457, (BOSC); Little Otter Creek, Ferrisburg,
18 July 1972, 5437, (BOSC, BENO); Otter Creek, Ferris
burg, 18 July 1972, 5534, (BOSC, NEBC, UWM); South 
Slang, Ferrisburg, 18 July 1972, 5412, (BOSC). MASSA
CHUSETTS: BERKSHIRE CO.: Laurel Lake, Lee-Lenox,
26 June 1972, 4979, (BOSC); Lake Buel, Great Barring
ton, 8 June 1971, 3047, (BOSC, NEBC); outlet to Onota 
Lake, Pittsfield, 2 July 1973, 7362, (BOSC, CHSC, CS, 
MASS, NEBC, NHA); north end of Onota Lake, Pittsfield,
2 July 1973, 7410, (BOSC, MASS, NEBC, NHA, NYS, UCSB). 
CONNECTICUT: LITCHFIELD CO.: Mudge Pond, Sharon,
6 September 1972, 6902, (BOSC); Indian Lake, Sharon,
15 June 1973* 7243, (BOSC).

Potamogeton perfollatus L. var. bunleuroides (Femald) 
Farwell: MAINE: AROOSTOOK CO.: SquaPan Lake, Ashland,
19 July 1973, 7983, (BOSC, CHSC, MTMG, NEBC); Eagle 
Lake, Eagle Lake, 19 July 1973, 7955, (BOSC, NHA, NLU); 
Fish River near Eagle Lake, Eagle Lake, 19 July 1973, 
7917, (BOSC); Portage Lake, Portage Lake, 19 July 1973, 
7904, (BOSC, NEBC); Madawaska Lake, T16-R4 (Sinclair),
2 August 1972, 4603, (BOSC, CHSC, NEBC, NHA); Pettlnglll 
Stream pond west of Presque Isle town line, Washburn,
2 August 1972, 5922, (BOSC, NHA); St. Frold Lake, Winter 
vllle, 19 July 1973, 7819, (BOSC, MICH, NEBC, NHA, UCSB) 
PENOBSCOT CO.: Pushaw Lake, Orono, 20 July 1973, 8020,
(BOSC, FSU, NHA). FRANKLIN CO.: Haley Pond, Dallas,
30 August 1972, 6800, (BOSC, NEBC, NHA). KENNEBEC CO.:
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Torsey Lake, 3 August 1972, 6171, <BOSC, CS, UCSB);
Lake Annabessacook, Wlnthrop, 26 August 1972, 6683, 
(BOSC). CUMBERLAND CO.: Dunstan River, Scarborough,
13 July 1972, 5237, (BOSC, NEBC, SPC). NEW HAMPSHIRE: 
COOS CO.: Bakep Fond, Lancaster, 15 August 1972, 6361,
(BOSC, CS, NHA). CARROLL CO.: Province Lake, Effing
ham, 22 July 1971, 3765* (BOSC); Lake Wakondah, Moulton
boro, 17 August 1971. 3774, (BOSC, KNSC, NEBC, UWM);
Lake Kanasatka, Moultonboro, 10 July 1972, 5155, (BOSC); 
Nineteen Mile Brook, Tuftonboro, 25 August 1971, 334*2, 
(BOSC, NEBC, NHA). GRAFTON CO.: Ogonts Lake, Lyman,
7 July 1972, 5015, (BOSC, DAO, NEBC, RENO). STRAFFORD 
CO.: Johnson Creek, Durham, 11 July 1972; Branch River,
Milton, 14 July 1972, 5295, (BOSC, CS, DAO, ISC, NEBC, 
SPH); Northeast Pond, Milton, 14 July 1972, 5322,
(BOSC); Fresh Creek, Rolllnsford, 11 July 1972, 5205, 
(BOSC, DAO, MIN, NEBC, RENO). ROCKINGHAM CO.: Taylor
Brook pond, Hampton-Hampton Falls, 21 August 1971, 5180, 
(BOSC, SPC, Z). VERMONT: ESSEX CO.: Wallace Pond,
Canaan, 7 August 1972, 4637, (BOSC, NEBC, NHA); Pen
sioner Pond, Charleston, 9 August 1971* GRAND ISLE CO.: 
Dillenbeck Bay-Lake Champlain, 31 July 1973* 8258,
(BOSC, NEBC); Lake Champlain, North Hero, 31 July 1973* 
8317, (BOSC, MICH, NHA). CHITTENDEN CO.: Lake Iro
quois, Hinesburg, 31 July 1973, 8349, (BOSC, NEBC). 
ORANGE CO.: Lake Falrlee, west Falrlee, 24 July 1972,
5807, (BOSC). WINDSOR CO.: Everts' Pond (Lake
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Runnemede), 24 July 1972, 5715, (BOSC). RUTLAND CO.: 
Little Pond, Wells, 30 July 1973, 8193, (BOSC, ISC). 
MASSACHUSETTS: ESSEX CO.: Chadwicks Lake, Haverhill,
17 September 1973, 9052, (BOSC, NASS, NEBC); Pleasant 
Pond, Wenham, 30 September 1972, MIDDLESEX CO.: small
pond by recreation area at Upper Mystic Lake, Arlington, 
28 September 1972, 3519, (BOSC, NHA); Mystic River,
23 September 1971, 3514, (BOSC, NHA); small pond on 
north side of Fresh Pond by Cambridge Greenhouse, Cam
bridge, 28 September 1972, 7121, (BOSC). PLYMOUTH CO.: 
Agawam River, Wareham, 10 September 1971, 2834, (BOSC, 
NHA, KNSC); brackish water portion of Agawam River, 
Wareham, 10 September 1971, 2831, (BOSC). BARNSTABLE 
CO.: Nobska Pond, Falmouth, 12 September 1972, 6651,
(BOSC, NHA); Oyster Pond, Falmouth, 12 September 1972, 
6962, (BOSC, NHA). WORCESTER CO.: stream between
Quabog Pond and Quacumquasit Pond, Brookfield, 18 June 
1971, 2932, (BOSC). BERKSHIRE CO.: Lily Brook, West
Stockbridge, 8 September 1972, 6858, (BOSC); Stookbridge 
Bowl, Stockbridge, 8 June 1971, 3070, (BOSC). CONNEC
TICUT: NEW HAVEN CO.: Lake Quonnlpaug, North Guilford,
8 August 1971, 8491, (BOSC). LITCHFIELD CO.: Wonon-
skoponuc Lake, Salisbury, 15 June 1973, 7256, (BOSC, 
NEBC, NLU).
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i Potamogeton f iliformis fare. var. •  
borealis CRaff.1 St. John

Potomoaeton vaginatus Turcz. ▲

Figure 18. Sampling locations for PotamoReton fimvvn 4 var. borealis and
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Potamooefron filiform it Per*, var. ▲ 
mqcoum Morong

Potamoaeton pectinatui L. •

Figure 19. Sampling locations for Potamoaeton
filiformis var. macouniT^n3Po^amogeton pectinatua. ~ w
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Potamoaeton robbinsii Oakes

Figure 20. Sampling locations for Potaaogeton robbinsii.
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Potomoqeton crispus L.

Figure 21. Sampling locations for Potamogeton crispus
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Potamoaeton confervofdes Reichenb.
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Potomogeton zosteriformis Fernatd

Figure 2 3, Sampling locations for Potamocceton 
zosteriformis. •
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Potamogeton foliosus Raf.

Figure 24* Sampling locations for Potamogeton foliosus*
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V Pofqmocfton frfe iii Rupr.

Figure 2 5. Sampling locations for Potaaogetnn frleall.
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Potamogeton strictifolius Ar. Benn. •  

Potamoaeton x longiligulatus Fernald A 

£  strictifolius & P. x longiligulatus ■

Figure 26* Sampling locations for Fotamogeton 
strictifolius and Potamogeton X longiligulatus.



Potamoaeton pustllm L. var. pusillus

Figure 27* Sampling locations for Potamogeton pusillusvar* pusillus*



179

£
«

Potamoaeton pusillus L. var. 
gemmiPQrus Robbins

figure 28. Sampling locations for PotamoReton pusillusvar« Kemmiparus>
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Egfqmpggfpn cuiillus L. var.
fonuisrimus M ert. & Koch

Jigure 29* Sampling locations for Potamogeton pusillusvar* tenuissimus*
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Potamogeton hillii Morong A 

Potamogeton obtusifolius Mert. & Koch. •

Figure 30. Sampling locations for Potamogeton hillii and Potamogeton obtusifolius*
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Ratamoqeton vaseyi Robbins •  

Potamogeton iaterqlis Morong ▲

Figure 31. Sampling locations for Potamogeton vaseyi and Potamogeton lateralis■
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iyersifoliui
diyersifoKus Raf. var. ▲

Potamogeton dfversifoffus Raf. var. •  
trichophyllm Morong

Figure 32. |“ Pli^ locations for rgtamo6.ton diversifoliua
var. m S S H a ."ia Sts»°Betan g^ifcllrfS
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Potamogeton spirilKn Tuckerman

Figure 33. Sampling locations for Potamogeton splrlllua.
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y Potamogeton epihydrut Raf. var. 
SRihydrvi

Figure 34* Sampling locations for Potamogeton epihydrusvar. epihydrus. '
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Potamogeton epihvdrus Raf. var. 
ramoatu ffCcIo Home

figure 35. ^Pli<|locatione for Pot_amogeton eplhydrua
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i n otoinut Bafeis var.Potamqoyton nlpinu* Ban 
f  nuifolius ilCqfJ Oacten

Figure 36* Sampling locations for Potamogeton alpinus 
var* tenuifolius*
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lorton alpinus Balbis var. 
ioticus ffern j" Ogden

Figure 37* Sampling locations for Potamogeton alpinusvar* subellipticus.
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Polomoaeton amoliyolius Tuckerman

Figure 38* Sampling locations for Potamogeton ampllfolius*



PgtgmpqelQQ pulcher Tuckerman

Jigure 39. Sampling locations for Potamogeton
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Potamogeton nodosut Poiret

Figure 40. Sampling locations for Potamogeton nodosus.
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Potamogeton gramineus L. var. 
gramiiiaus

Figure 41. Sampling locations for Potamrt^^var. gramineus. Fotamofieton gramineua
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Potamogeton gramineus L. var. 
max im u sMorona

Figure 42. Rampling locations for Potamogeton gramineua
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eton gramineus L. var.
myriophvllus Robbins

Figure 43. Sampll^^ooatlona for Eotamogeton gr^naus
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Egtemoflofgn illinoeniii Morong

Figure 44, Sampling locations for Potamogeton illlnoensia.
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i Potam oyrion natani L.

Figure 45. Sampling locations for Potamogeton natans.
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Potamogeton ookesianus Robbins

Mr

Pigur® 46* Sampling locations fot Potamogeton oalcasianus
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Potamogeton proelongui Wulfen

Figure 4-7* Sampling locations for Potamogeton praelongua.
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Potamogeton richardionii (Benn) Rydb.

Figure 48* Sampling locations for Potamogeton rlchardsonli.
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EptemPggfrrc perfoliafus L. var. 
buoleuroides (FernaldJ Farwell

Figure 49* Sampling locations for Potamogeton nerfoliatus
var* bunleuroicLes.



APPENDIX III 

Chemical Data



-Table 15. Chemical characteristics of sampling locations.

Sampling location* pH CaC03 CO2 NOg- P0^“  ̂ Cl“
milligrams/liter

SquaPan Lake, Ashland, Me. 6.6 9.5 2.0 2.5 .00 1.6
Whitehead Lake, Bridgevater, Me. 7.3 82.5 2.5 17.5 .10 15.3
Butterfield Lake, Caswell, Me. 7.3 63.5 3.0 17.5 .02 7.1
Gerrard Pond, Caswell, Me. 9.2 49.0 0.0 4.7 .02 7.2
ditch (49059'28"N., 67°54,6"W.), Caswell, Me. 6.5 32.5 14.5 18.0 .06 3.3
Pierce Lake, Caswell, Me. 7.6 80.0 2.0 23.0 .08 24.0
man-made pond near Pierce Lake, Caswell, Me. 9.1 24.0 0.0 32.5 .04 22.9
Masters Daggett Brook, Caswell, Me. 7.5 73.0 2.0 4.8 .02 4.4
Butterfield Brook, Caswell, Me. 7.0 53.0 6.0 3.9 .10 6.6
Eagle Lake, Eagle Lake, Me. 6.8 14.0 3.0 6.0 .02 2.9
Fish River near Eagle Lake, Eagle Lake, Me. 6.9 14.0 3.0 3.5 .02 2.2
Fischer Lake, Fort Fairfield, Me. 9.5 34.5 0.0 5.5 .15 14.5
Howard Brook near Monson Lake, Fort Fairfield, Me. 7.3 68.5 3.0 6.5 .10 10.9
Monson Lake, Fort Fairfield, Me. 6.9 48.0 7.0 2.0 .15 5.5
Nadeau Pond stream, Fort Fairfield, Me. 8.0 105.0 0.5 8.0 .04 18.5
Page Pond, Fort Fairfield, Me. 8.2 86.5 0.0 17.5 .78 24.0
south Nadeau Pond, Fort Fairfield, Me. 7.3 90.0 7.0 17.5 .06 21.3
stream (46°42t17"N., 67°50,26"W.), Fort Fairfield, Me. 7.2 83.0 18.0 5.0 .15 12.6
stream (46°40,42"N., 67°47,56"W.), Fort Fairfield, Me. 6.9 77.5 7.0 3.8 .18 3.8
Black Lake, Fort Kent, Me. 7.8 17.5 0.5 4.5 .04 8.2
south branch, Meduxenekeag River, Hodgdon, Me. 7.3 28.5 5.0 5.3 .10 3.3
farm pond (46°10,9"N., 67®50,34"W.), Littleton, Me. 7.2 104.5 6.5 11.5 .18 12.0
Prestile Stream pond, Mars Hill, Me. 7.3 103.5 4.0 20.0 .25 13.1
*A complete description of each location given in coordinate form is provided in Appendix I.



Table 1. (Continued)

Sampling location

Gentle Lake, Monticello, Me.
Gentle Lake stream, Monticello, Me.
Jewel Pond, Monticello, Me.
Daigle Pond, New Canada, Me.
Mosquito Brook, Portage Lake, Me.
Portage Lake, Portage Lake, Me.
Echo Lake, Presque Isle, Me.
swamp (46°40*16"N., 68°59,15"W.), Presque Isle, Me 
Brlshlotte Pond, St. Agatha, Me.
Madawaska Lake, T16-R4, Me.
Long Lake, T17-R4, Me.
Mud Lake, T17-R4, Me.
Caribou Lake, Washburn, Me.
pond (68°3'30nN., 46°45f13'V.), Washburn, Me.
Red River near St. Froid Lake, Winterville, Me.
St. Froid Lake, Winterville, Me.
Pushaw Lake, Orono, Me.
Beaver Pond, Township D, Me.
Gull Pond, Dallas (T2-R2), Me.
Haley Pond, Rangeley-Dallas (T2-R2), Me.
Long Pond, (44°53,30,,N., 70°35,21"W.), Sandy River 
Long Pond stream, Sandy River (T2-R1), Me.
Cold Brook, T4-R3, Me.
Charles River, Fryeburg Harbor, Me.
old course, Saco River, Fryeburg Harbor, Me.
horseshoe pond, North Fryeburg, Me.
Belgrade Stream, Belgrade, Me.
Echo Lake, Mt. Vernon, Me.
Maranacook Lake, Readfield, Me.
Tingley Brook, Readfield, Me.

pH CaC03 C02 NO3 - PO4 - 3  Cl
milligrams/liter

7.5 42.5 2.0
7.3 95.0 4.0
8.2 40.0 0.0
7.3 19.5 1.5
7.0 31.5 3.5
6.7 13.5 4.0
7.4 41.0 2.0
6.5 77.5 4.0
6.9 27.5 8.0
7.1 9.0 1.0
7.3 13.5 1.0
7.0 14.0 0.5
7.5 50.0 2.0
7.4 35.0 1.5
7.0 24.0 3.0
7.0 16.5 4.0
6.7 13.5 3.0
6.1 3.0 2.5
7.1 10.0 1.0
7.0 10.0 0.5
6.6 6.0 2.5
6.6 4.0 2.0
6.5 6.0 2.5
5.0 3.0 2.5
6.8 20.0 5.0
6.6 11.0 6.0
6.6 13.0 3.5
6.9 7.0 1.0
7.1 11.0 1.0
6.7 16.0 4.5

4.8 .10 6.6
15.8 .06 26.2
5.7 .14 14.7
5.0 .08 10.9
2.5 .10 2.2
4.3 .06 3.3
9.0 .20 9.8
19.0 .20 5.5
4.3 .02 1.6
6.0 .16 5.5
6.5 .16 7.6
5.0 .04 5.5
17.5 .50 9.8
5.5 .16 84.6
2.5 .00 1.6
4.0 .06 2.9
5.3 .06 5.5
1.4 .10 4.4
2.0 .12 2.7
2.2 .04 9.8
3.0 .10 4.4
2.2 .10 3.3
1.4 .10 2.2
6.0 .19 3.8
6.5 .17 15.3
3.3 .17 15.3
3.5 .20 4.4
3.3 .12 7.1
2.4 .10 8.4
3.0 .10 8.7 202



Table 1* (Continued)
Sampling location

Torsey Lake, Readfield, Me.
Lake Annabessacook, Winthrop, Me.
pond (43034'1"N., 70°23,0"W.), Scarborough, Me.
Dunstan River, Scarborough, Me.
Stuart Brook above dam, Scarborough, Me.
Lord's Pond, Biddeford, Me.
pond (43°36,0"N., 70°21'5”W.), Biddeford, Me.
Etherington Fond, Biddeford, Me.
Long Pond, Saco, Me.
Shoreup Brook. Eliot, Me.
Great Works River, South Berwick, Me.
Little Ossipee River backwater, Waterboro, Me. 
Clarksville Pond, Clarksville, N.H.
Lombard Pond, Colebrook, N.H.
Fish Pond, Columbia, N.H.
Lime Pond, Columbia, N.H.
Island Brook, Dummer, N.H.
Androscoggin River, Errol, N.H.
Baker Pond, Lancaster, N.H.
Martin Meadow Pond, Lancaster, N.H.
oxbow pond (44°29'50"N., 71°2'6"W.), Lancaster, N.H.
East Inlet stream, Pittsburg, N.H.
East Inlet pond, Pittsburg, N.H.
Connecticut River at Bench Mark 1880, Pittsburg, N.H. 
Moose Falls, Connecticut River, Pittsburg, N.H.
West Inlet stream, Pittsburg, N.H.
pond (44°24’29"N., 7102'6"W.), Shelburne, N.H.
Cross farm pond, Stewartstown, N.H.
Back Pond, Stewartstown, N.H.
Church Pond outlet, Albany, N.H.

pH CaC03 C02  N03“ PO4 - 3  Cl~
milligrams/liter

6.9 8.0 1.0 5.3 .02 6.6
7.1 13.0 1.0 2.4 .16 8.7
7.0 28.5 6.0 6.0 .03 103.7
6.5 7.5 5.0 2.5 .50 185.0
6.7 22.5 9.0 5.0 .18 27.3
7.6 31.5 1.5 3.5 .04 2162.2
10.0 169.0 0.0 2.9 .10 4095.0
6.9 11.0 1.5 1.5 .04 873.6
5.4 1.5 5.5 4.0 .16 30.6
6.6 20.0 5.0 0.4 .16 36.0
6.8 14.0 2.0 1.8 .02 14.7
5.7 9.0 6.0 2.5 .10 60.1
7.1 15.0 2.0 3.0 .02 2.0
7.9 67.0 1.0 4.0 .04 3.8
7.2 28.0 1.5 2.5 .14 3.8
7.9 52.5 1.0 3.1 .10 2.7
6.4 9.0 4.0 2.4 .16 2.2
6.8 5.0 1.0 5.0 .12 2.7
6.7 23.0 5.0 2.2 .08 13.1
6.5 12.0 4.5 2.4 .08 14.2
6.4 13.5 4.0 3.3 .12 245.7
7.0 13.5 2.0 2.5 .10 2.2
6.7 12.5 3.0 2.2 .10 3.8
6.9 16.0 2.0 3.0 .05 1.6
6.5 12.0 5.0 2.5 .10 2.2
6.9 16.0 2.0 2.5 .10 2.6
5.9 2.5 4.0 3.0 .05 5.5
9.9 32.0 0.0 3.5 .08 2.2
6.6 7.0 1.5 1.2 .10 4.4
5.9 5.0 3.5 1.8 .16 3.3 roo

Vj*



Table 1. (Continued)

Sampling location

Lake Pequaket, Conway, N.H.
Conway Lake, Eaton, N.H.
Province Lake, Wakefield, N.H.
Hoyt Brook, Freedom, N.H.
Shaw Pond, Freedom, N.H.
Square Brook, Freedom, N.H.
Berry Bay-Oaslpee Lake, Freedom, N.H.
Silver Lake, Madison, N.H.
Cooks Fond, Madison, N.H.
Lake Kanasatka, Moultonboro, N.H.
Meadow Brook, Moultonboro, N.H.
Moultonboro Bay-Lake Winnipesaukee, Moultonboro, N.H. 
Shannon Brook, Lake Winnipesaukee, Moultonboro, N.H. 
stream (43°43,50"N., 71023'9"W.), Moultonboro, N.H. 
swamp (43°45'4"N., 71°29f13"W.), Moultonboro, N.H. 
Lake Wakondah, Moultonboro, N.H.
Bearcamp River, Osslpee, N.H.
Big Dan Hole Pond, Ossipee-Tuftonboro, N.H.
Branch Brook, Ossipee, N.H.
Connor Pond, Osslpee, N.H.
Little Dan Hole Pond, Ossipee-Tuftonboro, N.H.
Osslpee Lake, Ossipee-Freedom, N.H.
Pine River, Osslpee, N.H.
pond (43°38,32,IN., 71°4,4"W.), Osslpee, N.H.
stream (43°47t57,,N., 71°9’26"W.), Osslpee, N.H.
Taylor Pond, Sandwich, N.H.
Bearcamp Pond, Sandwich, N.H.
Chocorua Lake, Tamworth, N.H.
horseshoe pond (43°47'57,,N., 71o13,30nW.), Tamworth,

pH CaC03  C02 N03“ PO4 " 3  Cl"
milligrams/liter

6.4 4.0 3.0 2.2 .02 7.6
6.7 2.5 1.5 1.5 .10 5.5
6.8 5.0 3.0 3.1 .19 21.8
6.5 8.5 6.0 2.4 .10 3.8
6.5 3.0 1.5 2.7 .18 2.2
6.5 4.5 2.0 3.1 .20 7.6
6.5 4.5 2.0 3.1 .20 7.6
6.6 4.0 2.5 7.0 .19 6.0
6.5 7.0 5.0 3.2 .21 3.3
7.3 10.0 1.0 1.9 .10 10.4
5.7 6.0 5.0 3.3 .10 8.7
6.8 9.0 1.0 2.4 .10 9.8
6.5 7.0 3.0 3.0 .10 8.2
5.8 4.5 4.5 3.5 .16 6.6
6.6 5.5 2.0 2.3 .11 15.8
7.7 12.0 1.5 2.1 .09 10.4
6.8 8.0 1.5 3.2 .18 8.7
6.7 3.5 1.0 8.5 .02 3.3
6.6 4.5 2.0 2.5 .10 4.4
6.8 4.0 1.0 3.0 .02 3.3
6.8 5.0 1.0 8.5 .02 3.3
6.6 3.5 2.0 8.5 .20 7.1
6.4 6.5 2.0 6.0 .08 6.5
6.2 6.0 6.5 6.0 .10 38.2
5.9 7.0 1.0 2.5 .20 28.4
6.6 0.5 10.0 6.5 .08 3.8
6.6 3.5 1.5 1.7 .08 2.2
6.4 4.5 2.0 3.1 .30 6.0

.H.6.5 3.5 2.5 2.5 .10 2.7

ifO
Z



Table 1. (Continued)
Sampling location

Little Lake, Tamworth, N.H.
Nineteen Mile Brook, Tuftonboro, N.H.
Twenty Mile Brook, Tuftonboro, N.H.
pond (43°38,11,,N., 70o58'55"W.), Wakefield, N.H.
pond (43°38'11"N., 71°3'23"W.), Wakefield, N.H.
Stump Pond, Wakefield, N.H.
beaver pond (43°40'0"N., 71°8*37"W.), Wolfeboro, N.H. 
Wiley Brook pond, Wolfeboro, N.H.
Newfound Lake, Hebron, N.H.
Lily Pond, Livermore, N.H.
Ogontz Lake, Lyman, N.H.
Post Pond, Lyme, N.H.
Winkley Pond, Barrington, N.H.
Cocheco River, Dover, N.H.
Beard's Creek, Durham, N.H.
Johnson Creek, Durham, N.H.
Lamprey River, Durham, N.H.
Mill Pond, Durham, N.H.
Bellamy River below dam, Madbury, N.H.
Branch River, Milton, N.H.
Northeast Pond, Milton, N.H.
Isinglass River, Rochester, N.H.
Fresh Creek, Rollinsford, N.H.
Merrymeeting River, Alton, N.H.
Wickwas Lake, Meredith, N.H.
beaver pond (43°22'54"N., 71032'22"W.), Sanbomton, N. 
Danbury Bog Pond, Danbury, N.H.
Blow-Me-Down Pond, Cornish, N.H.

pH CaC03 C02 N03" PO4 " 3 Cl”
milligrams/liter

6.5 4.5 2.0 3.0 .17 6.0
6.7 8.5 4.0 1.2 .19 14.9
6.9 14.5 6.5 1.5 .15 26.2
6.5 8.0 9.0 3.3 .26 9.3
5.8 3.0 7.0 3.3 .08 2.7
6.8 7.0 1.5 3.0 .10 8.7
6.4 15.0 7.0 2.4 .10 40.4
6.0 3.0 3.5 2.4 .08 25.1
6.6 4.0 1.0 3.0 .12 6.5
6.5 3.5 4.0 4.0 .08 21.8
7.1 16.5 2.0 7.8 .09 7.6
7.1 12.5 1.5 6.5 .08 7.1
6.0 2.5 2.5 2.7 .17 25.1
6.9 9.0 1.5 10.5 .50 20.8
7.8 39.0 1.0 2.3 .20 52.4
7.0 22.5 2.0 9.0 .10 21.8
6.6 13.0 6.0 12.0 .10 31.7
7.0 26.0 3.0 7.0 .20 60.1
9.5 57.5 0.0 1.6 .02 9.8
6.8 10.5 2.5 6.5 .18 12.0
7.0 7.0 1.5 5.5 .12 10.9
6.7 6.0 2.0 1.6 .15 8.7
7.5 27.0 2.0 8.0 .20 38.2
5.9 5.5 9.0 3.0 .12 5.5
6.3 5.5 2.0 1.6 .08 7.6

. 6.0 3.0 3.5 2.4 .08 25.1
6.0 5.0 7.0 6.0 .18 5.5
7.2 40.0 2.0 5.5 .02 13.1



Table 1. (Continued)

Sampling location

Meadow Pond, Hampton Beach, N.H.
Taylor Brook Pond, Hampton-Hampton Falls, N.H. 
Pow-Wow Pond, Kingston, N.H.
Connecticut River, Hinsdale, N.H.
Island Pond, Brighton, Vt.
Nulhegan Pond, Brighton, Vt.
Spectacle Pond, Brighton, Vt.
Wallace Pond, Canaan, Vt.
Neal Pond, Lunenberg, Vt.
Crystal Lake, Barton, Vt.
Pensioner Pond, Charleston, Vt.
Barton River backwater, Irasburg, Vt.
Seymour Lake, Morgan, Vt.
Bald Hill Pond, Westmore, Vt.
Long Pond, Westmore, Vt.
Alder Run, Franklin,,Vt.
Dillenbeck Bay, Alburg, Vt.
Lake Champlain, North Hero, Vt.
swamp (44°49'24"N., 73016,42,,.), North Hero, Vt.
Harvey Lake, Barnet, Vt.
Sarah Moor Pond, Barnet, Vt.
Warden Pond, Barnet, Vt.
Little Eligo Pond, Hardwick, Vt.
Center Pond, Newark, Vt.
Newark Pond, Newark, Vt.
swamp (44°22,54"N., 72°10'25"W.), Peacham, Vt. 
Ewell Fond, Peacham, Vt.
Fosters Pond, Peacham, Vt.
Reiser Pond, Peacham-Danville, Vt.

pH CaC03 C02  N03“ P04 “ 3 Cl“
milligrams/liter

6.4 27.5 3.0 2.1 .40 234.8
7.3 27.0 2.5 2.3 .60 36.0
5.6 9.0 9.5 0.0 .02 18.0
8.9 30.0 0.0 4.5 .20 10.9
7.5 12.5 2.0 12.5 .15 7.6
6.9 10.0 2.0 2.5 .00 7.6
6.9 8.5 2.0 14.5 .10 10.4
7.4 12.5 1.0 3.1 .10 4.4
6.9 7.0 1.0 2.7 .08 1.7
7.5 17.0 1.0 8.0 .18 8.2
7.4 23.5 1.5 3.3 .05 8.7
7.6 51.5 1.5 4.0 .09 7.6
8.1 20.0 0.5 7.8 .12 4.9
7.7 34.0 1.0 3.0 .17 2.2
7.6 27.0 1.0 3.0 .02 2.2
6.7 45.0 27.5 0.5 .15 3.3
7.9 31.5 2.5 2.3 .06 6.0
7.7 35.0 2.0 5.5 .02 8.2
7.5 127.0 2.0 4.5 .01 10.4
7.8 60.5 1.0 2.2 .00 7.1
7.8 55.0 1.0 2.4 .10 6.0
7.6 55.0 0.0 3.0 .09 2.7
8.0 67.5 0.0 2.8 .12 10.4
7.7 36.0 0.5 3.0 .08 2.2
7.8 25.0 0.5 2.5 .17 2.2
8.2 73.5 0.0 4.0 .16 1.6
7.5 88.0 3.0 0.5 .16 2.2
7.9 33.0 0.5 7.8 .10 2.7
7.7 85.0 1.0 0.0 .02 2.2 POoo\



Table 1. (Continued)
Sampling location

Martins Fond, Peacham, Vt.
Peacham Pond, Peacham, Vt.
Bean Pond, Sutton, Vt.
south Dolloff Pond, Sutton, Vt.
Lake Iroquois, Hinesburg, Vt.
Mallets Bay-Lake Champlain, Colchester, Vt.
Pond Brook, Colchester, Vt.
Shelburne Pond, Shelburne, Vt.
Lake Morey, Fairlee, Vt.
Lake Fairlee, West Fairlee, Vt.
Joes Brook, Cabot, Vt.
Joes Pond, Cabot, Vt.
East Branch Dead Creek, Addison, Vt.
McCuen Slang, Addison, Vt.
East Branch Dead Creek, Bridport, Vt.
Lake Champlain near Otter Creek, Ferrisburg, Vt 
Dead Creek, Ferrisburg, Vt.
Hawkins Bay-Lake Champlain, Ferrisburg, Vt. 
Levis Creek, Ferrisburg, Vt.
Little Otter Creek, Ferrisburg, Vt.
Otter Creek, Ferrisburg, Vt.
South Slang, Ferrisburg, Vt.
swamp (AA°12'36"N., 73°19*11"W.), Ferrisburg, V
Lake Dunmore, Leicester-Salisbury, Vt.
Fern Lake, Leicester, Vt.
Cedar Lake, Monkton, Vt.
East Creek, Orwell, Vt.
ditch along Swamp Road, Salisbury, Vt.
stream (A3®51'A8"N., 73°18'28"W.), Shoreham, Vt

pH CaC03 C02 NO3 - PO4 ” 3 Cl“
milligrams/liter

7.8 20.0 0.5 22.5 .02 1.6
7.2 10.5 1.0 2.0 .0A 2.2
7.9 5A.0 1.0 1.0 .10 6.6
7.2 53.0 3.0 0.5 .23 1.6
7.A 37.5 2.0 2.5 .16 10.9
7.6 25.0 2.0 10.5 .16 8.2
7.5 62.5 A.O 7.5 .12 8.7
7.0 76.0 12.0 5.0 .A8 10.9
7.5 27.5 1.0 5.3 .01 3.8
7.1 19.5 1.0 5.3 .20 5.5
7.2 A9.5 3.0 7.0 .00 7.6
7.6 33.5 1.0 3.0 .18 A.9
7.A 153.0 3.0 3.0 .A2 15.3
7.5 120.0 2.0 A.5 .20 18.6
8.1 231.5 0.0 1.5 1.65 9.8
7.A 36.0 2.5 6.6 .10 7.6
7.6 57.5 1.5 6.0 .20 1A.2
7.A 36.0 2.5 6.6 .10 7.6
7.5 A7.5 2.5 6.6 .20 3.3
7.A 75.0 A.5 A.6 .28 10.9
7.5 55.0 3.0 6.6 .18 8.7
7.1 65.5 2.5 A.6 .32 A.A
7.3 71.5 3.0 5.5 .30 13.1
7.1 20.0 1.0 2.1 .02 3.3
8.A A2.0 1.0 1.3 .10 8.7
8.6 78.5 0.0 1.8 .02 27.8
7.8 90.0 8.5 1.5 .16 2.7
7.1 110.5 8.0 0.2 .10 3.3
7.1 98.5 7.0 0.9 .A2 17.5



Table 1. (Continued)

Sampling location

Richville Pond, Shoreham Center, Vt. 
stream (43°51t48"N., 73°13'28"W.), Whiting Vt. 
Evarts1a Pond (Lake Runnemede), Windsor, Vt. 
Mill Pond, Windsor, Vt.
Bubbardton River, Benson, Vt.
Sunrise Lake, Benson, Vt.
Glen Lake, Castleton, Vt.
Lake Bamoseen, Hubbardton-Castieton, Vt.
Black Pond, Hubbardton, Vt.
Breese Pond, Hubbardton, Vt.
Lake Hortonla, Hubbardton, Vt.
swamp (43°41,7"., 73°13*37"W.), Hubbardton, Vt.
Lake St. Catherine, Poultney, Vt.
Jones Mill Pond, Rutland, Vt.
Burr Lake, Sudbury, Vt.
Little Pond, Wells, Vt.
Lily Pond, Vernon, Vt.
Battenkill River, Arlington, Vt.
Barber Pond, Pownel, Vt.
South Stream, Pownel, Vt.
Shawsheen River, Andover, Ma.
Lily Pond, Gloucester, Ma.
Beck Pond, Hamilton, Ma.
Chadwicks Lake, Haverhill, Ma.
Colonial Pond, LynnfieId, Ma.
Pleasant Pond, Wenham, Ma.
pond (42°26,28"N., 71°8'53"W.), Arlington, Ma.
Winter Pond, Arlington, Ma.
marsh (32035'14"N., 71°15,23"W.), Billerica, Ma

pH CaC03 C02 N03“ PO4 " 3 Cl"
milligrams/liter

7.3 93.5 6.5
7.5 127.5 7.0
8.4 71.5 0.0
8.0 50.0 0.5
9.5 62.0 0.0
8.3 29.5 0.5
7.5 35.0 3.0
7.7 36.0 1.0
8.6 57.5 0.0
7.1 45.5 7.5
8.6 69.5 0.0
6.8 66.5 10.0
7.8 30.5 4.0
7.7 60.0 0.0
8.5 59.5 0.0
6.8 29.0 7.5
6.3 2.5 2.5
7.5 115.0 5.0
9.5 85.0 0.0
7.1 111.0 10.0
6.7 17.0 5.0
6.6 2.5 1.5
6.6 11.5 3.5
7.4 21.0 1.0
7.1 44.0 4.0
7.8 40.5 0.5
8.1 33.5 0.0
6.8 11.5 2.0
6.9 30.0 4.5

1.8 .20 15.3
2.5 .20 12.0
2.5 .12 22.9
2.1 .02 10.9
2.5 .20 6.6
1.5 .02 5.5
1.0 .10 5.5
5.5 .02 8.7
1.0 .02 6.6
1.8 .02 3.3
4.3 .18 8.7
0.4 .00 3.3
3.0 .02 25.1
5.5 .10 10.4
7.0 .10 4.4
1.0 .00 9.8
4.0 .10 2.2
13.0 .02 11.8
1.1 .16 8.7
8.0 .06 8.2
6.8 .30 57.9
2.5 .16 15.8
2.5 .16 19.1
0.8 .02 13.1
3.3 .10 67.7
6.0 .16 33.3
8.5 .16 174.7
6.5 .10 135.4
10.0 .18 57.9 208



Table 1. (Continued)

Sampling location

Fresh Pond, Canbrldge, Ma. 
pond (42°23'21"N., 71°9'14"W.), Canbrldge, 
pond (42023'21"N., 71°9 27"W.), Canbrldge, 
Concord River at Rt. 225, Carllsle-Concord, 
Russell Mill Pond, Chelmsford, Ma.
Assabet River, Concord, Ma.
Concord River, Concord, Ma.
Sudbury River, Concord, Ma.
Mill Pond, Littleton, Ma.
Lower Mystic Lake, Medford, Ma.
Mystic River, Medford, Ma.
Fisk Pond, Natick, Ma.
pond (42°16,55"N., 71022*39’V.), Natick, Ma 
Sucker Pond, Framingham, Ma.
Sudbury River, Framingham, Ma.
Icehouse Pond, Hopklnton, Ma.
North Pond, Hopklnton, Ma.
Whitehall Reservoir, Hopklnton, Ma.
Charles River, Newton, Ma.
Neponset River, Readvllle, Ma.
Houghton's Pond, Canton, Ma.
Ponkapoag Pond, Canton, Ma.
Charles River, Dover, Ma.
Trout Brook, Dover, Ma.
Henenway Pond, Milton, Ma.
Ames Long Pond, Stoughton, Ma.
Agawam River, Wareham, Ma.
Agawam River near tidal exchange, Wareham, 
Mill Pond, Wareham, Ma.

pH CaC03 C02 N03“ P04-3 Cl“
milligrams/liter

6.9 20.5 5.0 8.5 .10 52.4
8.2 137.5 0.0 8.8 .14 48.0
7.4 170.0 6.5 2.2 .10 15.8
6.8 12.0 2.5 10.3 .68 45.9
6.5 12.0 3.5 6.0 .10 31.7
6.7 15.0 4.0 6.0 1.12 29.5
6.8 12.0 2.5 10.3 .68 45.9
6.8 15.0 4.0 6.2 .20 51.3
6.7 20.0 5.0 9.2 .10 90.6
7.1 53.5 4.0 9.0 .10 56.8
7.1 53.5 4.0 9.0 .10 56.8
6.7 26.0 7.0 9.5 .18 62.1
7.4 21.0 1.0 9.8 .08 53.5
7.1 17.0 1.5 8.0 .12 85.2
6.7 12.0 2.5 8.5 .10 60.1
6.1 3.5 10.0 6.5 .25 17.4
6.2 5.5 5.0 8.0 .10 10.9
6.6 3.5 8.0 5.5 .10 6.6
7.2 20.0 2.0 13.0 .20 49.2
6.9 19.0 3.0 6.6 .16 62.8
6.8 3.0 1.5 7.2 .08 202.0
6.8 3.0 2.5 5.5 .10 41.5
6.8 15.0 2.5 8.5 .4$ 34.9
6.4 11.0 6.5 7.6 .08 43.7
7.5 9.0 0.5 4.3 .08 15.3
6.8 3.0 1.5 3.0 .05 14.2
6.5 5.0 2.5 4.0 .16 12.0
6.7 7.0 2.0 7.2 .14 191.1
6.5 5.0 2.5 7.2 .16 12.0 10o

>0



Table 1. (Continued)

Sampling location

Nobska Fond, Falmouth, Ma.
Oyster Fond, Falmouth, Ma.
Red Brook, Falmouth, Ma.
pond (41°32'8"N., 70°38,31"W.), Falmouth, Ma. 
Still River, Bolton, Ma.
Brookfield River, East Brookfield, Ma.
stream (42°10,57"N., 72°4'12"W.), East Brookfield
Lake Ripple, Grafton, Ma.
Silver Lake, Grafton, Ma.
Hopedale Pond, Hopedale, Ma.
Lake Nipmuc, Mendon, Ma.
Mill Pond, Milford, Ma.
Pratt Fond, Upton, Ma.
Walker Fond, Sturbridge, Ma.
inlet of Lake Chauncy, Westhorough, Ma.
Lake Chauncy, Westhorough, Ma.
Hocomonco Fond, Westhorough, Ma.
pond west of Wyman Lake, Rt. 140, Westminster, Ma
Lake Rohunta, Orange, Ma.
Laurel Lake, Erving, Ma.
Millers River, Erving, Ma.
Mill Pond, Egremont, Ma.
Prospect Lake, Egremont, Ma.
Fountain Fond, Great Barrington, Ma.
Mansfield Fond, Great Barrington, Ma.
Fontosuc Lake, Lanesborough, Ma.
Goose Fond, Lee, Ma.
Laurel Lake, Lee-Lenox, Ma.

pH CaC03 C02  N03“ PO4 - 3  Cl“
milligrams/liter

7.7 30.0 0.5 10.5 .15 3822.0
7.2 19.5 0.5 1.5 .04 1201.2
6.2 5.0 4.0 6.8 .10 16.4
10.7 38.5 0.0 11.5 .08 2375.1
6.6 22.0 6.0 3.8 .20 18.6
6.7 9.5 2.0 9.0 .25 16.5
7.5 7.5 1.0 2.5 .25 7.6
6.8 16.0 4.5 3.8 .10 48.1
6.5 8.0 7.0 3.3 .20 38.2
6.5 3.5 6.0 10.0 .02 87.2
7.0 9.0 0.5 5.5 .16 61.5
6.5 2.5 3.5 1.6 .10 42.6
6.6 3.0 5.0 5.5 .15 6.6
5.9 3.0 2.0 4.8 .02 40.4
6.1 15.0 12.5 7.2 1.05 69.9
7.3 12.0 0.5 8.5 .16 43.7
7.5 21.0 1.0 10.0 .02 13.1
6.1 4.0 4.0 4.5 .16 6.6
5.9 4.0 6.0 3.8 .20 14.2
6.6 2.0 1.0 6.0 .10 1.6
6.7 16.0 4.0 3.0 .23 16.9
7.7 92.5 9.0 15.5 .23 20.7
7.5 50.5 1.5 15.5 .05 4.4
6.8 35.0 6.5 6.0 .05 42.5
8.0 62.5 0.0 4.3 .10 7.1
8.2 80.0 0.5 5.0 .10 13.1
7.5 18.0 2.0 13.0 .17 14.2
8.0 97.0 0.0 2.0 .04 37.1 210



Table 1. (Continued)
Sampling locations

Wood's Fond-Housatonic River, Lenox, Ma. 
Lake Buel, Monterey, Ma.
Lake Garfield, Monterey, Ma.
Harmon Pond, Mew Marlborough, Ma. 
northern end of Onota Lake, Pittsfield, 
outlet to Onota Lake, Pittsfield, Ma. 
Cone Brook, Richmond, Ma.
Richmond Pond, Richmond, Ma.
Schenab Brook, Sheffield, Ma.
Stockbridge Bowl, Stockbridge, Ma.
Lily Brook, Stockbridge, Ma.
Card Pond, West Stockbridge, Ma. 
Cranberry Pond, West Stockbridge, Ma. 
Shaker Mill Pond, West Stockbridge, Ma. 
Bridge's Pond, Williamstown, Ma.
Abbott Run Brook, Cumberland, R.I. 
Sneech Pond, Cumberland, R.I.
Todds Pond, North Smithfleld, R.I. 
Tucker Pond, South Kingstown, R.I. 
Warden Pond, South Kingstown, R.I. 
Pawcatuck River, Bradford, R.I. 
stream along Rt. 1A, Westerly, R.I. 
Black Pond, Middlefleld, Ct.
Coglnchaug River, Middlefleld, Ct. 
Crystal Lake, Middletown, Ct.
Graniss Pond, East Haven, Ct.
Lake Quonnipaug, North Guilford, Ct.
Dog Pond, Goshen, Ct.

pH CaC03 C02 N03“ PO^"3 Cl“
milligrams/liter

7.3 108.5 8.5 3.0 1.00 15.8
7.9 81.5 0.0 19.5 .16 11.0
7.6 25.0 1.0 5.0 .20 10.9
6.7 17.0 2.5 17.5 .10 4.4
7.8 32.5 0.5 11.0 .12 4.4
10.2 56.0 0.0 4.0 .05 6.6
7.4 132.5 15.0 2.0 .10 12.0
8.4 111.5 0.0 24.0 .21 15.3
7.4 102.5 6.0 3.0 .12 9.8
7.5 102.5 0.0 17.4 .10 10.9
8.3 99.5 0.0 4.3 .20 10.9
7.8 76.5 0.0 7.7 .04 123.4
7.2 100.0 3.5 8.3 .10 33.3
9.8 123.5 0.0 19.0 .58 18.5
9.8 79.5 0.0 1.5 .02 13.1
6.8 12.0 2.0 1.0 .23 14.2
6.7 13.5 2.5 2.0 .05 25.1
6.6 13.0 4.0 3.0 .40 18.0
5.8 3.5 5.0 2.5 .10 10.9
5.9 4.0 5.0 2.5 .40 18.0
6.3 6.0 3.5 2.5 .60 14.2
6.1 12.0 14.0 1.5 .53 107.0
7.6 32.5 0.5 6.5 .10 26.2
6.7 50.0 10.5 5.5 1.00 14.2
7.0 21.0 2.5 8.7 .10 6.6
7.5 41.5 0.0 8.5 .10 28.4
6.8 38.0 6.5 7.0 .40 10.9
7.4 31.0 1.0 4.8 .45 13.1



Table 1. (Continued)
Sampling location pH CaCC>3 co2 no3"  PO4-3

milligrams/liter
Cl“

Heat Side Fond, Goshen, Ct. 7.4 26.0 1.0 4.0 .18 8.7
Bantam Lake, Morris, Ct. 7.5 25.0 1.0 2.5 .16 10.9
Lake Washinee, Salisbury, Ct. 8.0 77.5 0.0 12.0 .18 12.0
Lake tfashining, Salisbury, Ct. 8.0 78.0 0.0 11.0 .18 10.9
Wononpakook Lake, Salisbury, Ct. 8.2 111.0 0.0 6.0 .12 9.8
Wononskopomuc Lake, Salisbury, Ct. 9.8 114.5 0.0 12.5 .35 14.2
Indian Lake, Sharon, Ct. 9.5 89.0 0.0 4.5 .41 9.8
Mudge Pond, Sharon, Ct. 7.8 107.0 0.0 2.8 .08 9.8
marsh (A1°52,1"N., 73°28'1"W.), Sharon, Ct. 6.7 125.0 18.5 7.5 .10 13.1
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-The frequency Intervals for Tables 2-34 follow: 
hydrogen Ion concentration (pH), .1; total alkalinity 
<CaC0 3), 5.0 mg/1; free carbon dioxide <C02)» 1.0 mg/1; 
nitrates (N03")» 2.0 mg/1; total phosphates (Y0^)i .02  

mg/1; and chlorides (Cl"), 5.0 mg/1.

Table 16. Frequency of occurrence of Potamogeton filiformis var. borealis along tested chemical gradients.

PH
f

CaCOj
£

CO2 NO3- PO4” 3 
milligrams per liter

£  £ t

Cl"
£

7.3 - 1 25 .0 - 1 0 .0 - 3 0 .0 - 1 .00 ■ 1 5.0 - 4
7.5 - 2 50.0 - 1 1 .0 - 3 2 .0 - 1 .02 - 2 10.0 - 3
7.6 - 2 55.0 - 1 2 .0 - 2 4.0 - 2 .04 - 2 20 .0 - 3
7.7 - 1 60.0 - 2 3 .0 - 2 6 .0 - 1 .08 - 2
7.8 - 1 65 .0 - 1 18.0 - 3 .16 - 1
7.9 - 1 80.0 - 1 24.0 - 1 .50 - 1 ,
8.2 - 1 85.0 - 3 t .78 - 1
9.1 - 1

f-frequency

i
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Table 17* Frequency of occurrence of Fotamogeton
nectinatUB along tested chemical gradients*

pH CaCOj C02 HO 5" PÔ ” 5 Cl'
milligrams per liter

f t f £ f f
7 .1 _ 2 30.0 1 0.0 _ 14 2.0 3 .02 mm 4 5.0 M 2
7.2 2 40.0 - 2 0,5 - 3 4.0 - 6 .04 - 1 10.0 - 4
7.4 ~ 1 30.0 mm 5 1.5 - 1 6.0 - 5 000

• - 2 15.0 - 10
7.5 - 4 60.0 - 1 2.0 - 2 8.0 - 3 .10 - 3 20.0 mm 4
7.6 — 1 70.0 - 1 2.5 - 1 10.0 - 1 .12 - 1 25.0 - 1
7.7 «* 2 80.0 - 4 5.0 - 1 12.0 - 3 .14 *■> 1 30.0 - 1
8*0 - 4 95.0 - 1 3.5 - 1 14.0 - 2 .18 - 1 35.0 - 1
8.2 - 2 100.0 - 4 7.0 - 2 16.0 - 1 .20 - 2380.0 - 1
8.6 - 2 105.0 - 2 7.5 - 1 18.0 WP 1 .24 - 1 3825.0 - 1
9.8 2 115.0 - 2 9.0 1 20.0 - 1 .36 - 1 4095.0 - 1
10.0 1 125.0 - 1 - .42 - 1
10.7 - 1 130.0 - 1 .58 - 1

155.0 - 1 1.65 - 1
170.0 - 1 •
235.0 - 1

f-frequency
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Table 18* Frequency of occurrence of Potamogetonrobblnsii along tested chemical gradients*

pH CaC03 C02 NOj“ PO4 "3 Cl**
milligrams per liter

f f f f f f
6.3 1 5.0 3 0.0 pp 2 2.0 7 .00 1 5.0 5
6.5 - 2 10.0 - 10 0.5 « 4 4.0 - 16 .02 M 8 10.0 - 16
6.6 a* 2 15.0 - 6 1.0 - 18 6.0 - 9 .08 - 3 15.0 - 12
6.7 - 3 20.0 - 5 1.5 - 2 8.0 - 8 .10 - 13 20.0 - 2
6.8 - 6 25.0 - 6 2.0 - 7 10.0 - 4 .12 - 2 25.0 - 1
6.9 - 4 30.0 - 5 2.5 - 2 12.0 - 1 .16 - 9 30.0 - 1
7.0 «• 1 35.0 - 7 3.0 - 4 14.0 - 1 .18 - 5 40.0 - 2
7.1 - 4 40.0 - 3 3.5 - 3 16.0 - 1 .20 - 5 45.0 — 2
7.2 - 3 45.0 - 1 4.5 - l 18.0 - 1 .26 - 1 60.0 - 1
7.3 - 3 50.0 - 2 5.0 - 2 20.0 - 1 .40 - 1 80.0 - 2
7.4 - 4 85.0 - 1 6.0 - 1 .46 - 1 170.0 1
7.5 - 6 100.0 - 1 6.5 - 1
7.6 v* 4 7.0 tm 1
7.7 - 2 7.5 - 1
7.8 *w 1
7.9 - 1
8.1 - 1
8*3 1

f-frequenoy
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Table 19* Frequency of occurrence ofPotamogeton crispus alongtested cnemical gradients•

pH CaGOj C02 KOj** P0i(."2 01“
milligrams per liter

f f f t f r
6 .7 - 4 15.0 3 0.0 p. 12 2.0 «• 5 .02 1 5.0 - 2
6.8 - 2 20.0 - 1 0.5 - 2 4.0 - 5 .04 - 2 10.0 - 5
7.0 - 1 2̂ .0 - 1 1.0 - 2 6.0 - 6 .06 - 1 15.0 - 10
7.5 - 1 30.0 m 1 1 .5 - 2 8.0 - 4 .08 - 1 20.0 - 4
7.* - 3 35.0 ~ 1 2.0 - 1 10.0 - 4 .10 - 6 25.0 - 1
7.5 - 3 40.0 - 3 2.5 4 12.0 - 1 .12 - 2 30.0 - 1
7.6 - 2 55.0 - 2 3.0 - 1 14.0 - 2 .14 1 40.0 - 1
7.7 - 2 60.0 - 1 4.0 - 1 16.0 - 1 .16 «• 2 50.0 - 3
7.8 - 3 80.0 - 5 5.0 - 1 18.0 - 2 .18 - 4 65.0 - 2
7.9 - 1 85.0 - 1 6.5 - 1 24.0 - 1 .20 - 3 65.0 - 2
8.0 - 3 95*0 - 1 7.0 - 1 .22 - 1 95.0 - 1
8.2 - 3 100.0 - 2 8 .5 - 1 .24 - 1 125.0 - 1
8.5 - 1 105.0 - 1 9.0 - 1 .48 - 1
8.4 - 1 110.0 - 2 12.0 - 1 .58 - 1
9.8 - 1 115.0 - 2 .68 - 2

125.0 - 1 ' 1.00 *■ 1
140.0 - 1 1.12 - 1
155.0 - 1
175.0 — 1

f-frequancy

Table 20* Frequency of occurrence ofPotamogeton confer-vold.es along tested chemical gradients•

PH CaCOj CO2 HO3- P04“3 01-
milligrams per liter

t f f t f f
5.3 - 1 5 .0 - 10 1 .0 - 2 2 .0 - 2 .02 - 1 5.0 - 5
5.9 - 2 10 .0 - 2 1.5 - 2 4.0 - 6 .06 • 2 10.0 - 4
6 .0 « 1 2 .0 - 2 6 .0 - 1 .08 - 4 15.0 - 1
6.4 - 2 2.5 - 1 8 .0 - 3 .1 0 - 1 25.0 - 1
6 .5 - 2 3.5 - 1 .16 - 1 30.0 - 1
6.6 ■ 2 4.0 - 2 .18 - 1
6.6 - 2 10.0 - 1 .22 - 1 

. 30-1

f-fraquonoy
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Table 21. Frequency of occurrence of Potamogeton goateriformis along tested cnemical gradients•
pH CaCOj C02 NOj" POi|."3 Cl"

milligrams per liter f f f f f f

5.6 1 5.0 1 0.0 16 2.0 12 .02 7 5.0 mm 14
5 .9 - 1 10.0 - 4 0 .5 - 3 4.0 a * 19 .04 - 1 10.0 am 27
6.4 - 1 15.0 - 9 1.0 M 11 6.0 - 19 .06 - 7 15.0 - 18
6.6 - 1 20.0 mm 3 1.5 - 4 8.0 - 9 .08 - 20.0 - 6
6.7 - 5 25.0 - 2 2.0 mm 4 10.0 - 2 .10 mm 14 25.0 - 1
6.8 - 9 50.0 - 3 2.5 mm 5 12.0 - 5 .12 - 4 30.0 - 2
6.9 - 1 35-0 - 11 3.0 - 7 14.0 am 2 .14 mm 1 35.0 - 1
7.0 - 1 40.0 - 4 3.5 - 2 16.0 - 1 .16 - 12 40.0 - 1
7.1 mm 6 45.0 - 3 4.0 - 5 16.0 - 1 .18 rnm 7 45.0 - 1
7.2 - 2 50.0 - 3 4.5 - 3 20.0 - 1 .20 - 65.0 mm 1
7.5 m 9 55.0 - 2 5*0 - 2 22.0 - 1 .22 - 1 85.0 - 1
7.4 - 5 60.0 - 4 6.5 - 2 24.0 - 1 .24 - 1 250.0 - 1
7.5 5 70.0 - 4 7.0 - 1 • 26 - 1
7.6 - 4 75.0 ** 2 7.5 - 2 .28 - 1
7.7 M 6 80.0 mm 3 8.5 mm 2 .30 - 1
7.8 - 3 85*0 - 3 9.0 - 2 .32 - 1
7.9 - 3 90.0 — 3 10.0 - 1 .42 mm 1
8.0 - 3 95.0 - 2 27.5 - 1 .58 1
8.2 «■ 1 100.0 - 1 .68 — 1
8.4 - 1 105.0 - 1 1.00 1
8*5 - 1 110.0 - 1
8.6 - 2 115.0 - 3
8.9 1 125.0 - 1
9.5 - 2
9.8 - 2
10.2 — 1

f-frequency
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Table 22• Frequency of occurrence of Potamogetonfoliosue along tested chemical gradients•

pH CaCOj C02 NOj“ FOqT5 Cl“
milligrams per liter 

f f £ £ f £

6.5 - 1 15 .0 - 1 0 .0 - 23 2 .0 - 5 00• - 2 5.0 - 12
6.7 - 2 20.0 - 3 1.5 - 4 4.0 - 13 .02 - 5 10.0 M. 19
6 .8 - 1 25*0 - 2 2 .0 - 5 6 .0 m 20 .04 «* 6 15.0 - 15
6.9 - 1 30.0 *• 5 2.5 - 2 8.0 - 6 .06 - 2 20.0 - 4
7.0 - 2 35.0 - 3 3.0 - 2 10.0 - 5 .08 - 3 25.0 - 5
7.1 - 1 40.0 - 5 3.5 - 2 12.0 - 2 .10 - 12 30.0 - 3
7.2 - 4 45.0 - 4 4.0 « 4 16.0 - 2 .12 - 3 35*0 MS 3
7.3 - 6 50.0 «* 4 6.0 - 1 18.0 - 4 .14 - 3 50.0 - 1
7.4 - 3 55*0 - 3 7.0 - 2 20.0 - 4 .16 - 10 65.0 - 1
7.5 - 5 60.0 - 3 9.0 - 1 24.0 - 2 .18 - 3 105.0 1
7.6 - 5 65.0 - 1 10.0 - 1 34.0 - 1 .20 - 5 125*0 - 1
7.7 m 4 70.0 - 3 18.0 - 1 .22 - 1
7.8 « » 7 75.0 - 2 18.5 - 1 .24 * * 1
7.9 - 1 80.0 - 5 27.5 - 1 .26 - 1
8.0 - 3 85.0 - 5 .30 - 1
8.2 - 5 90.0 - 4 .42 - 1
8.? - 1 95.0 - 2 .50 MS 1
8.4 - 2 100.0 a s 4 *58 - 1
B.5 «■. 1 110.0 - 2 .78 “ 1
8.6 - 1 115.0 - 2
9.1 - 1 125*0 - 1
9.2 - 1 130.0 *•» 1
9.5 Mb 3 140.0 - 1
9.8 - 1

f-frequeney
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Table 25. frequency of occurrence of Potamogetonfries11 along tested chemical gradients*

pH CaCOj CO2 HOj" Cl"
milligrams per liter

f f f f f
7 .0 - 1 35.0 _ 0.0 _ 4 6 .0 - 5 .02 •* 1 5.0 - 1
7 .5 - 1 40*0 tm 1.0 - 1 8.0 - 3 .10 •*» 2 10.0 - 4
7.4 - 3 55-0 - 1 .5 - 1 14.0 - 1 .16 ■V 1 15.0 - 3
7.5 - 1 60.0 - 2 .5 - 1 20.0 - 2 .18 - 2 20.0 - 1
7.7 - 1 70.0 - 3 .0 - 1 .26 - 1 85.0 - 1
8 .5 - 1 75.0 mt 4.0 - 1 .28 •#> 1
B.6 - 1 60.0 - 4.5 *• 1 .36 - 1
9*8 " 2 105.0 - 12.0 «* 1 •48 - 1

115.0 - .58 - 1
125.0 —

f-frequeney

Table 24* frequency of occurrence of Potamogeton strictifollus along tested chemical gradients*

pH CaCOj C02 no5” po^~3 ci-
ollllgraras per liter 

f1 f f f t  t

7.0 - 1 55.0 - 2 0.0 - 2 2.0 - 1 .10 - 2 5.0 - 2
7.6 - 1 75.0 - 1 1.0 - 1 4.0 - 3 .12 » 1 10.0 - 1
7.8 - 2 80.0 - 1 8 .5 - 1 6.0 - 1 .16 - 1 15.0 - 1
8.4 - 1 90.0 - 1 12.0 - 1 •48 - 1 25 .0 - 1

f-frequenoy



Table 25. Frequency of occurrence of Potamogetonpusillus var. pusillus along tested ""chemical gradients•

pH CaCC>3 CO2 NOj” P0q“3 Cl"
milligrams per liter 

f f f £ t  f
7 .3 - 1 25.0 - 1 0.0 - 8
7 .4 - 1 35.0 - 4 0.5 - 3
7 .5 - 3 40.0 - 1 1.0 - 3
7.6 - 3 45.0 - 1 1 .5 - 2
7.7 - 2 50.0 - 2 3 .0 - 2
7.8 - 2 55.0 - 1 4.0 - 1
8.0 - 3 70.0 1 4.5 - 1
8.4 - 1 75.0 - 2 9.0 - 1
8.6 - 1 80.0 - 3
9*5 - 1 90.0 - 1
9.8 - 1 95.0 - 1
10.2 - 1 115.0 - 1

2.0 - 4 .02 «• 4 5.0 - 3
4.0 - 3 .06 M 2 10.0 - 6
6.0 - 7 .10 4 15.0 - 10
8.0 - 1 .12 - 1 25.0 - 2
12.0 - 3 .18 - 3 30.0 - 1
14.0 - 1 .20 - 2
16.0 - 2 .24 - 1
18.0 - 1 .28 - 1

.30 - 1

.36 - 1

.42 1

f-frequenoy

Table 26* Frequency of occurrence of Potamogeton pusillus var. gemmiparus along tested ' chemical gradients.

pH CaCOj C02 HOj" P0q"3 Cl”

f f
mil igrams per liter 

f f f
6 .3 - 1 5 .0 - 2 1 .0 - 2 .0 - 1 .08 - 1 5 .0 - 2
6 .6 - 4 10.0 - 2 1.5 - 4.0 - 6 .10 - 2 10 .0 - 3
6.9 - 1 15.0 - 4 3.5 - 6 .0 - 1 .18 - 1 15*0 - 2
7.1 - 1 4.0 - .2 0 - 1 20.0 • 1

6 .0 - .40 - 1
7.0 - .60 - 1

f-frequenoy
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Table 27* Frequency of occurrence of Potamogetonpusillus var. tenulSBlmus along testedcnemical gradients"#"”  .
pH CaCOj CO2 HO3" PO4-5 Cl-

milligratns per liter 
f f f f t ,_______ f

5.7 M 2 5 . 0 25 0 . 0 - 1 9 0 . 0 - 1
00
.

- 2 5 . 0 - 2 6

5 . 8 - 2 1 0 . 0 - 2 3 0 . 5 - 7 2 . 0 - 2 1 . 0 2 mm 1 3 1 0 . 0 - 4 4

5 .9 - 5 13.0 - 2 3 1 . 0 - 2 1 4 . 0 - 6 1 . 0 4 - 5 1 5 . 0 - ■ 2 4

6 . 0 •* 1 2 0 . 0 - 9 1 .5 - 1 4 6 . 0 - 2 5 . 0 6 mm 8 2 0 . 0 9

6 . 1 - 3 25.0 - 8 2 . 0 - 1 9 8 . 0 - 1 6 • 0 © - 9 2 5 . 0 - 4

6 . 2 •* 1 3 0 . 0 mm 5 2 . 5 - 1 7 1 0 . 0 m# 8 . 1 0 - 3 8 3 0 . 0 9

6 . 3 - 2 3 5 . 0 - 1 0 3 . 0 - 9 1 2 . 0 - 6 . 1 2 - 1 1 3 5 . 0 mm 2

6 . 4 - 6 4 0 . 0 - 3 3 . 5 - 6 1 6 . 0 - 1 . 1 4 - 1 4 0 . 0 mm 3

6 . 5 - 1 1 4 5 . 0 mrn 3 4 . 0 - 9 1 8 . 0 - 2 . 1 6 - 1 8 4 0 . 0 - 3

6 . 6 - 1 1 5 0 . 0 mm 5 4 . 5 - 4 2 0 . 0 - 1 . 1 8 - 5 4 5 . 0 -

6 . 7 - 1 2 5 5 . 0 - 3 5 . 0 - ' 4 2 4 . 0 - 1 . 2 0 - 1 6 5 0 . 0 -

6 . 8 - 1 1 6 0 . 0 - 6 6 . 0 - 2 . 2 2 - 1 5 5 . 0 -

6 . 9 - 7 6 5 . 0 mm 1 6 . 5 - 3 . 2 4 - 1 6 0 . 0 -

7 . 0 - 5 7 0 . 0 rnm 3 7 * 0 - 3 . 2 6 - 3 6 5 . 0 mm

7 . 1 - 8 7 5 . 0 - 1 7 . 5 - 1 . 3 0 mm 2 8 5 . 0 -

7 . 2 - 5 8 0 . 0 - 2 8 . 0 - 2 . 3 2 - 1 9 0 . 0 -

7 . 3 - 6 8 5 . 0 m 3 9.0 - 3 . 4 0 - 4 125.0 -

7 . 4 6 9 0 . 0 mm 2 10.5 - 1 . 4 6 1 1 7 5 . 0

7 . 5 - 9 9 5 . 0 - 2 12.5 - 1 •  5 0 - 1 2 3 5 . 0

7 . 6 - 6 1 0 0 . 0 mm 3 • 5 8 wm 1 2 5 0 . 0 -

7 . 7 - 1 105.0 - 1 . 6 0 - 3 1205.0 -

7 . 8 - 6 1 1 5 . 0 - 2 . 6 8 mm 2 2 1 6 5 . 0 -

7 . 9 - 1 125.0 - 1 1 . 0 0 - 1 4 0 9 5 . 0 -

8 . 0 - 5 1 3 0 . 0 - 1 1 . 0 6 — 1

8 . 1 - 1 170.0 mm 1

8 . 3  -  1

8.4 - 2
8 .5  -  1
8.6 -  2 
9 . 5  -  2  

9.8 -  1
10.0 -  1 
10.2 - 1
f-frequenoy
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Table 28* frequency of occurrence of PotamogetonobtualfolluB alone tested chemicalgradients*

PH
f

CaCOj

f

002 NOj“
milligrams per liter 

f f
POxT5

f

Cl”

f
6*7 “ 1 15.0 ■ — 1 0.0 - 2 0.0 - 1 .00 - 2 5.0 - 5
6.9 - 2 20.0 - 2 0.5 - 2 2.0 - 1 .02 " 1 10.0 “ 7
7.2 - 5 30.0 - 3 1.0 - 3 4.0 - 6 • 04 - 1 15.0 - 3
7.5 - 5 55.0 ** 1 1.5 - 4 6.0 - 5 .06 - 1 35.0 - 1
7.4 - 1 45.0 - 1 2.5 - 1 8.0 - 3 .08 - 1 40.0 - 1
7.6 - 2 50.0 - 3 3.0 - 3 10.0 - l .10 - 4 60.0 ~ 1
7.7 - 1 55.0 - 3 4.5 - 1 12.0 - 1 .14 - 1 85.0 - 1
7.8 - 5 65.0 - 1 6.5 - 1 .16 - 4
7.9 - 1 70.0 - 1 7.0 - l tCOH* 2
6.2 - 1 75.0 m 1 .60 - 1

85.0 - 1
105.0 1

f-frequency

Table 29* frequency of oecurrenoe of Potamogeton vaseyi along tested chemical gradients.

PH
t

CaCOj
r

C02 N03- F04/
milligrams per liter f f

-3
f

01-
f

6.7 - 1 10 .0 - 3 1 .0 - 6 0 .0 - 1 .02 - 2 5.0 - 1
7.0 - 2 20 .0 - 2 1.5 - 1 2 .0 - 1 .10 - 2 1 0 .0 - 5
7.1 - 2 25 .0 - 4 2 .0 - 2 4.0 - 7 .12 - 1 15 .0 - 5
7.2 - 1 40.0 » 1 2.5 - 1 6.0 - 5 • 16 - 3
7.3 - 1 45.0 - 1 27.5 - 1 8.0 - 3 1GOH. 1
7.4 - 1 10.0 - 1 •20 - 2
7.5 - 1
7.6 - 2

f-frequency
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Table 30* Frequency of occurrence of Potamogetonsplrlllus along tested chemical gradients*

pH CaCOj 00a NOj" F04” 3 Cl”
oilllgramB per liter

f f f f f f
5.9 _ 2 5.0 _ 10 0 .0 _ 3 2 .0 . . 16 oo

• _ 1 5.0 17
6 .0 - 1 10.0 - 25 0.5 - 3 4.0 - 29 .02 - 8 10.0 _ 31
6.5 2 15.0 - 21 1.0 - 19 6 .0 - 18 .04 - 2 15.0 — 16
6.4 - 5 20.0 ■V 4 1.5 - 10 8 .0 - 8 .06 - 2 20.0 _ 3
6.5 4 25.0 - 5 2 .0 - 18 10.0 * * 4 .08 - 5 25.0 - 1

6 . 6 - 1 0 50.0 - 3 2.5 - 8 1 2 . 0 - 4 . 1 0 2 0 30.0 - 1

6 . 7 - 1 0 35.0 * * 3 3.0 - 2 14.0 « • 1 . 1 2 tm- 6 35.0 - 1

6 . 8 - 1 1 40.0 - 3 3.5 - 3 .14 - 1 50.0 — 2

6 . 9 - 5 45.0 • • 2 4.0 - 2 .16 - 1 1 55.0 - 1

7.0 M 5 50.0 * * 1 4.5 - 1 .18 - 5 6 5 * 0 - 3
7.1 - 6 60.0 - 2 5.0 - 3 . 2 0 - 5 8 5 . 0 - 1

7.2 - 4 6.0 - '3 . 2 4 - 1 140.0 - 1

7.5 - 2 6.5 - 1 .26 - 1 195.0 - 1

7 . 4 - 5 , 7.0 - 1 .30 - 1 235.0 - 1

7.5 - 2 9.0 - 1 .40 - 3
7 . 6 - 2 27.5 - 1 .46 - 1

7.7 - 2 .50 - 1

8.5 - 1 .60 M 1

8.4 - 1 .68 mt 1

9.5 «• 1 1 . 1 2 - 1

1 0 . 2 1

f-frequenoy
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Table 31* Frequency of occurrence of Fotanogetondlveraifollua var. trlchophyllue alongtested chemical gradients*

pH CaC05 C02 »03“ PO4 " 3 Cl"
milligramo per liter

f t t jf r f
5 .4 - 1 5.0 - 18 0.5 mm 1 2.0 - 5 .02 .. 1 5*0 - 4
5 .8 - 2 10.0 - 6 1.0 - 2 4.0 - 14 .06 - 1 10 .0 - 13
5.9 - 2 15.0 - 4 1.5 - 6 6.0 - 8 - .10 - 10 20.0 - 2
6.0 - 1 25.0 - 1 2.0 6 8.0 - 3 .12 - 1 30.0 - 1
6.1 - 2 • 2.5 - 3 10.0 - 2 .16 - 5 35*0 - 1
6.2 - 1 3-0 - 1 COrl• - 3 45.0 - 1
6.? - 2 3*5 - 1 .20 - 3 65.0 - 2
6.4 - 1 4.0 mm 3 .40 - 1 110.0 - 1
6.5 - 3 5 .0 - 3 .54 1 140.0 - 1
6.6 - 7 5.5 - 1 .60 - 1 ' 205.0 - 1
6.7 - 5 6.0 - 2
6.8 - 5 7.0 - 2 •
7.0 - 2 14.0 - 1

f-frequency
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Table 32* Frequency of occurrence of PotamogetoneplhydruB var. eplhydrue along testedcnemical gradients*

pH CaCOj C02 NOj“ P04.-5 Cl“
mllligrams per liter

f f f f f f
6 .9 - 1 10.0 «• 2 0.0 - 4 0.0 - 1 .02 2 5.0 - 3
7 .1 - 3 20.0 *• 2 0.5 - 1 2.0 - 3 .04 - 1 10.0 - 6
7.2 - 1 35.0 - 1 1 *0 — 3 4.0 - 2 .08 1 15.0 - 4
7.5 - 2 50.0 - 1 1.5 - 1 6.0 - 8 .10 mm 2 35.0 - 1
7.4- - 1 55.0 - 1 2 .5 - 1 10,0 - 1 .12 mm 2 85.0 - 1
7.6 - 1 60.0 - 1 3.0 - 1 .16 - 2
7.7 - 1 70.0 - 3 3.5 - 1 .18 - 1
7.8 - 1 75.0 1 7.0 - 1 .20 - 1
8.0 - 1 85.0 - 1 .30 - 1
8 .5 - 1 100.0 - 2 .32 mm 1
8.6 - 1 -

f-frequency
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Table 33* Frequency of occurrence of PotamoKetoneplhydrue var* ramosue along testedcnenrlcal gradients*

pH CaCOj C02 HOj" PO ̂ -3 01“
milligrams per liter f f f f f f

5.0 - 1 5.0 ■» 38 0.0 - 5 0.0 - 1 .00 - 4 5.0 - 42
5.6 - 2 10.0 - 36 0.5 - 6 2.0 - 21 .02 - 17 10.0 - 46
5.7 - 2 15.0 - 30 1.0 24 4.0 M 70 .04 *• 2 15.0 ** 21
5.8 - 1 20.0 9 1.5 - 14 6.0 - 35 .06 - 9 20.0 - 10
5.9 - 6 25.0 - 10 2.0 - 24 8.0 - 12 .08 - 13 25.0 m 3
6.0 - 3 30.0 - 8 2.5 - 15 10.0 - 11 .10 - 42 30.0 - 8
6.1 - 2 35.0 - 5 3.0 - 11 12.0 - 2 .12 - 9 35.0 - 2
6.2 - 2 40,0 - 5 3.5 - 10 16.0 - 1 .14 - 2 40.0 *«• 3
6.3 - 5 45.0 •* 2 4.0 - 13 18.0 W 1 .16 - 17 45.0 - 6
6.4 - 6 50.0 - 2 4.5 - 2 COH• - 6 50.0 ** 1
6.5 - 15 55.0 •» 1 5-0 - 9 .20 «•» 16 55.0 - 2
6.6 - 16 60.0 - 2 6.0 - 6 .22 - 1 60.0 - 1
6.7 - 21 65*0 - 5 6.5 - 5 .24 - 2 65.0 6
6.8 - 15 70.0 ■» 1 7.0 - 2 •26 - 3 85.0 «* 1
6.9 - 12 80.0 - l 8.0 - 1 • 30 - 2 195.0 - 1
7.0 - 9 100.0 - 2 9.0 - 3 .40 - 3
7.1 5 105.0 - 1 9.5 *• 1 .50 - 1
7.2 - 5 135.0 - 1 10.5 - 1 .60 - 1
7.5 - 3 15.0 - 1 .68 - 1
7.4 •» 8 27.5 - 1 1.00 - 1 .

7-5 - 7 1.12 - 1
7.6 -  2
7.8 - 3
6.0 -  1 
8.2 -  1 
8.3 -  2
8.6 -  1
8.9 - 1
9.5 - 1

f-frequenoy
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Table 34• Frequency of occurrence of PotamogetonalpinuB var» tenulfoli.ua along testedchemical gradients*

PH CaCOj C02 ROj- K V ■3 ci-
milligrams per liter

f f f f f f
6.6 - 1 5.0 - 1 0.0 - 1 2.0 - 2 .00 - 2 5.0 - 10
6.7 - 1 10.0 - 2 0.5 - 2 4.0 - 8 .02 - 2 10.0 - 10
6.8 - 1 15.0 - 5 1.0 - 5 6.0 » 6 .04 - 1 15.0 - 3
6.9 - 2 20.0 - 4 1.5 - 2 8.0 - 5 .06 - 3 85.0 - 1
7.0 - 4 25.0 - 2 2.0 - 4 10.0 - 1 .08 - l
7.1 - 2 35.0 - 2 5.0 - 6 12.0 - 1 .10 - 5
7.2 - 5 45 .0 - 1 4.0 - 1 14.0 - 1 .16 - 4
7.4- - 3 50.0 - 2 5.0 - 1 .18 - 2
7.5 - 2 55.0 - 2 6.5 - 1 .20 - 2
7.6 - 1 70.0 - 1 7.0 - 1 .24 - 1
7.8 - 1 105.0 - 1
9.9 - 1 115.0 - 1

f-frequency
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Table 35* Frequency of occurrence of Fotamogetonalplnus var. subelllntlcuB along restedchemical gradients*

PH CaCO, C02 SOa p o ,r5
milligrams per liter

ci-
f f f f f f

6.5 «■ 1 10.0 1 0.0 . . 2 0.0 *v 1 .00 1 5.0 - 6
6.9 - 2 20.0 - 2 0.5 2 2.0 - 1 .02 - 4 10.0 - 11
7.0 tm 2 25.0 - 2 1.0 - 3 4.0 - 7 .04 - 1 15.0 - 1
7.1 w 1 35.0 1 1.5 - 2 6.0 - 3 .06 •• 3
7.2 - 2 45.0 - 1 2.0 - 2 8.0 *■ 2 .10 - 1
7.3 - 1 50.0 - 3 5.0 - 2 10.0 - 1 .16 - 2
7.4 - 2 55.0 - 2 6.5 - 1 18.0 - 2 .18 - 4
7*5 - 2 65.0 1 7.0 - 2 .20 - 2
7.6 - 1 75.0 - 2 14.5 - 1
7.7 - 1 80.0 - 1
7.8 - 1 85.0 M 1
8.2 - 1 115.0 - 1
9.2 — 1 120.0 - 1

f-frequency
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Table 36* Frequency of occurrence of Potamogetonamollfollus along tested chemicalgradients.

pH
f

CaCOj
f

C02 N03- P04-3 
milligrams per liter

f t  t

Cl“
f

5.7 - 1 3.0 - 3 0.0 _ 7 0.0 - 1

! 
0

 
0

 . _ 1 5.0 - 24
5.8 - 1 10.0 - 14 0.5 - 8 2.0 - 18 .02 - 11 10.0 - 32
5-9 - 1 15.0 - 12 1.0 - 15 4.0 - 29 .04 - 3 15.0 - 16
6 .5 - 3 20.0 - 8 1.5 - 6 6.0 - 14 .06 - 2 20.0 - 1
6.6 - 4 25.0 - 7 2.0 - 11 8.0 - 10 .08 «■ 7 30.0 - 4
6.7 - 4 30.0 - 7 2.5 - 2 10.0 - 1 .10 - 18 35.0 - 1
6.8 - 5 35.0 - 6 3.0 - 8 14.0 - 3 .12 - 5 50.0 - 1
6.9 - 4 40.0 - 4 4.0 - 4 16.0 - 1 .14 - 2 60.0 - 1
7.0 - 4 45.0 4.5 - 2 18.0 - 1 .16 - 9 85.0 - 1
7.1 - 8 50.0 - 1 5.0 - 4 20.0 - 1 .18 - 5
7 .2 - 3 53.0 - 1 6.0 - 1 22.0 - 1 .20 - 6
7*5 - 5 60.0 - 3 6.5 - 1 .26 - 1
7.4 - 7 70.0 - 1 7.5 - 2 .36 - 1
7.5 - 8 75.0 - 1 8.5 - 2 .40 - 1
7.6 - 4 85.0 - 1 9.0 - 1 .46 - 1
7.7 - 2 110.0 w 2 11.0 1 •58 - 1
7.8 - 5 115.0 - 1 .60 - 1
8.0 2 125.0 - 1 1.00 - 1
8.1 - 1
8.2 «■ 1
8 .3 - 1
8.3 - 1
8.6 - 1
9.5 - 1
9.8 - 2 -

f-frequenoy
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Table 37* Frequency of occurrence of Potamogetonnuloher along tested chemical gradients*

pH CaCO} C02 N03“ PO4-3 ci-
mllligrams per liter

f f f f f f
5 .6 - 1 5.0 - 8 1.0 2 0.0 - 1 .02 - 4 5.0 m 1
5 .8 - 1 10.0 - 6 1.5 - 2 2.0 - 2 .06 - 2 10.0 - 3
5 .9 - 1 15.0 -  4 2.0 - 4 4.0 - 9 .10 - 5 15.0 - 6
6*1 » 2 20.0 - 1 2.5 - 2 6.0 - 3 .12 - 1 20.0 - 5
6.3 - 1 25.0 - 1 3.5 - 2 8.0 - 2 .16 - 1 30.0 - 1
6.5 - 3 40.0 - 1 4.0 - 1 10.0 - 4 .20 - 2 45.0 - 1
6.6 - 3 4.5 - 1 .26 - 2 50.0 - 1
6.7 - 2 5.0 - 1 .40 - 2 90.0 - 1
6.8 - 3 6.0 - 2 .54 - 1 110.0 - 1
7.0 - l 6.5 - 1 .60 - 1
7.5 - 1 9.5 - .1

10.0 M 1
14.0 1

f-frequenoy
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Table 38* Frequency of occurrence of Potamogetonnodosus along tested chemical gradients•

PH CaCOj C02 MOj- P04-■3 Cl-
milligrams per literf f r r f f

6 .8 - 2 5.0 - 1 0 .0 - 7 2 .0 - 3 .02 - 1 5.0 - 3
6.9 - 2 10 .0 - 1 1 .0 - 1 4.0 - 3 .10 - 1 10,0 - 6
7.3 - 1 15.0 - 1 1.5 - 2 6 .0 - 6 .12 - 3 15.0 - 6
7.4 - 1 20.0 - 1 2.0 - 2 8.0 - 5 .16 * 1 20.0 - 2
7.5 - 50.0 - 1 2.5 - 2 12.0 - 2 .18 - 2 25.0 - 2
7.6 - 1 50.0 - 1 3.0 - 2 16.0 - 1 .20 » 8 65.0 - 1
7.7 - 1 55.0 - 1 4.0 - 1 .24 - 1
8.0 - 1 60.0 - 2 4.5 - 1 .42 - 1
8.1 - 1 65.0 - 2 6.0 - 2 .50 - 1
8.3 - 1 80.0 - 1 6.5 - 1 1.66 - 1
8.5 - 1 90.0 - 1 7.0 - 1
9.0 - 1 95.0 - 2
9.5 - 2 100.0 - 

105.0 - 
120.0 - 
130.0 - 
235.0 -

1
1
1
1
1

f-frequency
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Table 39• Frequency of occurrence of Potamogetongramineus var. gramlneua along testedchemicalgradients*

pH C&COj C02 HO5- P04“3 Cl“
milligrams per liter

f f f f f t

5.7 - 1 5.0 _ 8 0.0 m 9 0.0 _ 1 .00 2 5.0 - 33
6.4 - 3 10.0 - 10 0.5 - 11 2.0 - 16 .02 - 12 10.0 - 31
6 .5 - 2 15.0 - 17 1.0 mm 19 4.0 - 28 .04 - 5 15.0 - 10
6.6 — 6 20.0 - 7 1.5 mm 5 6.0 - 15 .06 mm 6 20.0 - 4
6.7 - 8 25 .0 m 3 2.0 mm 13 8.0 - 9 . 0 CD - 5 25.0 - 2
6.8 - 4 50.0 - 5 2.5 - 6 10.0 •• 4 .10 - 23 30,0 - 4
6.9 - 8 35.0 - 9 3.0 - 9 12.0 - 3 .12 - 4 35.0 - 1
7.0 - 4 40.0 - 2 3.5 - 1 14.0 - 2 .16 - 12 40.0 - 2
7.1 - 4 45.0 - 3 4.0 - 4 18.0 mm 3 •  18 - 5 45.0 - 1
7.2 - 3 50.0 mm 4 5.0 - 2 20.0 - 2 •20 mm 5 50.0 - 1
7.3 - 4 55.0 mm 4 6.0 - 2. 24.0 - 1 .22 - 1 65.0 - 1
7.4 - 2 65.0 - 1 6.5 - 2 26.0 - 1 .24 - 1 85.0 - 1
7.5 - 7 70.0 - 2 7.0 - 1 .40 - l
7.6 - 6 85.0 - 3 8.0 - 1 .50 - 1
7.7 - 4 90.0 mm 2 27.5 - 1 .58 - 1
7*8 ** 5 100.0 - 1 .78 - 1
7.9 - 5 105.0 - 1
8.0 - 3 115.0 1
8.2 - 1
8.4 - 2

9.2 - 1
9.8 - 1

f-frequenoy
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Table 40. Frequency of occurrence of Potamogetongramineus var. maximus along testedcnemlcal gradients•

pH CacOj CO2 N O j- POV*3 C l -
milligraus per liter

f f f f f f
5 .0 - 1 5.0 - 3 0.0 - 1 2.0 - 1 .02 — 2 5.0 - 11
6.3 - 1 10.0 - 4 1.0 - 3 4.0 - 10 .06 - 2 10.0 - 1
6*4 - 1 19.0 - 2 1.5 - 1 6.0 - 5 .08 - 2 15.0 - 3
6.3 - 20.0 - 3 2.0 - 4 .10 - 5 50.0 - 1
6.6 - 1 30.0 - 1 2.5 - 2 ,12 - 1
6.8 - 1 40.0 - 1 3.0 - 1 1COH• 2
6.9 - 3 60.0 - 1 3.5 - 1 •60 - 1
7.0 - 2 4.0 - 1
7.4 - 2 4.5 - 1
7-5 - 1
7.6 - 1

f-frequency

Table 41. Frequency of occurrence of Potamogeton 
gramineus var. m.yrioph.yllus along tested chemical gradients.

pH C&CO3 OO2 NO3- PO^-? cx-
milligrama per liter 

£ t t ____  f  £____ t

6.4 - l 5.0 - 2 0.0 - 2 2.0 - 7 .00 - 1 5.0 - 3
6.5 - 1 10.0 - 6 1.0 - 7 4.0 - 4 .02 - 3 10.0 - 10
6.6 - l 20.0 - 2 1.5 - 1 6.0 — 5 .08 - 2 15.0 - 2
6.7 - 2 25*0 - 3 2.0 - 3 8.0 - 3 .10 - 7 55*0 - 1
6.8 m 3 30.0 - 2 2.5 - 2 12.0 - 2 •18 - 2
6.9 - 2 40.0 - 1 5.0 - 2 14.0 - 1 •20 - 1
7.0 1 80.0 - 1 7.5 - 1 20.0 - 2 .22 - 1
7.1 - 2 24.0 - 1
7.3 - 1 
•7.* - 1 
7.7 - 1 
8.0 -  1

f-frequenoy
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Table 42* Frequency of occurrence of Potamogetonillinoensis along tested chemical
gradients*

PH CaCOj 002 NO3- POiT5 Cl”
milligrams per liter

f f r t f f
6.8 - 2 20.0 - 1 0 .0 - 15 2.0 - 7 .00 - 2 5.0 - 3
7.1 - 2 50.0 - 2 0.5 - 3 4.0 — 4 1C\lO. 4 10.0 ~ 10
7.6 - 1 35.0 - 2 1 .0 «* 5 6.0 . 4 .04 - 1 15.0 - 5
7.8 - 3 40.0 - 1 6 .5 - l 8.0 - 3 .08 - 1 20.0 - 2
7.9 - l 45.0 - 2 7.5 " 2 12.0 - 2 .10 - 4 50.0 - 2
8.0 - 4 50.0 - 1 14.0 - 1 .16 - 3 35.0 - 1
8.J - 1 60.0 - 2 20.0 - 2 .18 - 3 40.0 - 1
8.4 - 2 65.0 - 1 24.0 - 1 .22 - 1 45.0 - 1
8.5 - 1 70.0 - 2 .56 - 1
8.6 » 2 80.0 - 3 .40 - 1
9.5 - 2 85.0 - 2 Ic\l* 1
9.8 - 2 90.0 - 1 .58 - 1
10.2 - 1 100.0 - 

110.0 _
115.0 -
125.0 -

1
1
2
1

f-frequency
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Table 43. frequency of occurrence of Potamogetonnatans along tested chemical gradients.

pH 0aCO5 CO2 NO3" POq."5 Cl“
milligrams per liter 

 f  f f f f t

5 .0 - 1 5 .0  - 21 0 .0 - 22 0 .0 - 2 .00 mm 5 5*0 - 35
5.6 - 1 10.0 - 39 0 .5 - 5 2 .0 - 19 . 0 ro - 13 10.0 - 49
5 .7 - 2 13.0  - 23 1 .0 - 20 4 .0 - 59 .04 - 14 15.0 - 26
5 .8 - 1 20.0 - 13 1 .5 - 11 6 .0 - 34 .06 - 6 20.0 tm 11
5 .9 - 3 25.0 - 7 2 .0 - 13 8 .0 - 16 . 0 to - 8 25.0 - 7
6 .0 - 1 30.0  - 9 2 .5 - 13 10 .0 6 .10 - 33 30.0 - 2
6 .1 - 1 35.0 - 4 3 .0 - 14 12 .0 - 5 .12 - 9 35.0 «• 3
6 .3 - 3 40.0  - 5 3 .5 - 6 14.0 - 1 .14 - 2 40.0 - 2
6 .4 M 6 45.0 - 4 4 .0 - 8 16 .0 - 2 .16 - 16 45.0 - 3
6 .5 - 12 50.0  - 6 4 .5 - 4 18 .0 - 4 .18 - 11 50.0 — 2
6 .6 M 13 55.0 - 1 5 .0 - 6 20.0 - 3 .20 - 14 55.0 - 2
6 .7 - 12 60.0 - 8 6 .0 - 4 24.0 - 1 .22 — 2 65.0 - 5
6 .8 - 11 65.3 - 3 6 .5 - 5 .24 - 1 70.0 — 1
6 .9 - 10 70.0 - 5 7 .0 - 6 .26 - 2 85.0 • • 1
7 .0 - 6 75.0 - 2 8 .0 - 1 .28 - 1 125.0 1
7.1 ■P* 9 80.0 - 6 8 .5 - 2 .30 - 1 250.0 - 1
7 .2 - 8 85.0 - 4 9 .0 - 4 .32 1
7 .3 - 6 90.0 - 3 9 .5 - 2 .40 - 4
7.4 - 4 95.0 - 1 10.0 - 1 .42 - 2

7 .5 - 6 100.0 - 4 10.5 - 1 .46 - 1
7 .6 - 1 110.0 - 1 15.0 - 1 .50 - 1
7 .7 - 4 115.0  - 2 18.5 - 1 .58 - 1
7.8 - 7 125.0 - 1 .60 - 1
7.9 - 3 .68 - 1
8 .0 - 5 .78 - 1
8 .2 _ 2 1.00 - 2
8 .3 - 1
6.4 - 2
8.3 - 1
8.6 - 1 
9*2 - 1
9.5 - 4
9.8 -  1

f-frequenoy
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Table 44. Frequency of occurrence of Potamogetonoakesianus along tested chemicalgradients*

pH CaC03 C02 NO3- PO/r3 Cl“
milligrams per liter

f f f t f f
5.6 1 5.0 - 17 1.0 4 0.0 1 .02 5., 5.0 9
5 .8 • 2 10.0 - 8 1.5 mm 3 2.0 - 3 .04 - 1 10.0 - 9
5 .9 - 4 13.0 - 4 2.0 - 7 4.0 - 16 .06 - 2 15.0 - 2
6.0 - 1 20.0 - 4- 2.5 - 5 6.0 - 5 .08 - 3 20.0 - 4
6.1 - 1 3.0 mm 1 8.0 - 1 .10 - 9 30.0 - 1
6.2 — 1 3.5 - 1 10.0 mm 6 .12 - 1 35.0 _ 1
6.? - 2 4-.0 mm 2 14.0 mrn 1 .18 - 2 50.0 - 3
6.4 - 1 4.5 - 2 .20 - 4 875*0 - 1
6 .5 - 3 5.0 - 3 .26 - 1
6.6 - 5 6.0 - 1 .40 - 2
6 . 7 - 3 6.5 rnm 1 .46 - 1
6.8 - 6 7.0 - 1
6 .9 - 1 9 .0 - 1
7.1 - 1 9 .5 - 1
7.2 - 1

f-frequency
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[Table 43* Frequency of occurrence of Potamogetonpraelongus along tested chemicalgradients*

pH CaC03 CO2  N O j-  PO4 - 3  c i
milligrams per liter

f f f f f f
6 .7 •• 1 10.0 5 0.0 7 0.0 _ 1 .00 2 5 .0 - 10
6.8 - 1 15.0 - 4 0.5 - 3 2.0 - 6 .02 - 8 10 .0 - 15
6.9 •* 2 20.0 •* 3 1*0 - 16 4.0 - 9 .04 - 2 15.0 -  9
7.1 - 2 50.0 - 4 1.5 - 4 6.0 - 13 .06 - 2 20.0 - 2
7*2 Ml 4 35.0 - 3 2.0 - 3 8.0 •• 3 COO. - 2 55.0 - 2
7.5 - 4 40.0 - 3 J.O •ft 4 10.0 - 2 .10 - 5 40.0 -  1
7.4 ft* 4 -1 45.0 mm 3 3.5 - 1 12.0 - 1 .14 - 1
7.5 - 4 50.0 - 3 4.0 - 1 14.0 mm 1 .16 - 8
7.6 - 2 55.0 - 1 7.0 - 1 16.0 - 1 .18 - 3
7.7 - 4 65.0 - 2 18.0 - 1 .20 - 2
7.8 - 3 70.0 mm 1 20.0 - 2 .22 - 1
7.9 - 2 80.0 - 1 24.0 - 1 .56 •ft 1
8.0 - 1 85.0 - 2 .42 - 1
8.4 a* 2 90.0 - 2 .46 - 1
9.2 - 1 105.0 - 1 •  58 - 1
9.5 «• 1 115.0 - 1
9.8 * 2 120.0

125.0
— 1

1 0

f-frequenoy
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gable 46* Frequency of occurrence of Potamogeton richardaonii along tested cbemical gradients*

pH CaOOj co2 no3- K V 3 0 l

milligrams per literf f f f f f
6.7 - 2 10.0 - 1 0.0 - 5 2.0 - 1 .00 - 2 5.0 - 7
6.8 - 1 15.0 - 5 0.5 - 2 4.0 - 9 .02 - 2 10.0 - 14
6.9 - 1 20.0 - 1 1.0 - 1 6.0 — 9 . 0

 
& 1 2 15.0  - 4

7.0 - 2 35.0 - 3 1.5 - 5 8.0 - 6 .06 - 5 35.0  - 1
7.1 - 1 40.0 - 2 2.0 — 1 12.0 - 2 .08 - 2 85.0 - 1
7.2 - 1 45.0 - 2 2.5 - 5 20.0 - 1 1OH• 4
7.5 - 2 55.0 - 2 3.0 - 6 .16 - 4
7.* - 5 60.0 - 2 4.0 - 1 .18 - 1
7.5 - 2 70.0 - 1 4.5 - 1 .20 - 2
7.6 - 3 85.0 - 1 •28 - 1
7.8 - 2 90.0 - 3 .32 - 1
7.9 - 2 100.0 - 1 .42 - 1
8.0 - 1 110.0 - 1
9.5 - 1
10.2 - 1

f-frequenoy
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Table 47. Frequency of occurrence of Potamogetonperfollatus var* bupleuroldee alongtested cnemlcal gradients•

pH CaCOj CO2 NO5- POif? ci-
milligrams per liter 

f f f f f f

6 .5 *• 2 5 .0 mm 2 0 .0 - 6 2 .0 - 5 .00 - 2 5*0 - 5
6 .6 - 1 10.0 mm 9 0 .5 - 4 4 .0 - 16 *02 - 5 10.0 - 14
6 .7 - 5 15.0 mm 9 1 .0 - 8 6 .0 M 12 .04 mm 2 15.0 - 13
6 .8 - 5 20.0 - 4 1 .5 - 4 8 .0 mm 5 .06 - 5 25*0 - 3
6 .9 - 2 25.0 - 4 2 .0 - 6 10.0 - 4- .08 - 1 35.0 - 1
7 .0 - 4 30.0 - 4 2 .5 - 4 12.0 - 1 .10 - 7 40.0 - 2
7 .1 - 5 35.0 - 4 3 .0 - 4 14.0 - 1 *12 - 2 50.0 - 1
7.2 - 2 40.0 - 3 4 .0 mm 4 16.0 - 1 .16 - 8 60.0 - 1
7.3 - 2 45.0 - 1 5 .0 - 2 18*0 - 1 .18 - 2 85.0 - 1
7 .4 5 55.0 - 1 6 .5 mm 1 .20 - 4 175.0 - 2
7*5 - 2 70.0 - 1 7.5 - 1 ,26 - 1 190.0 - 1
7 .7 - 2 75.0 - 1 .36 - 1 195.0 - 1
7 .8 1 100.0 M p 1 .40 - 1 1205.0 - 1
7 .9 - 1 115.0 - 1 .50 - 1 3820.0 - 1
8 .1 1 140.0 - 1 .60 — 1
8.2 -  2
8 .3  -  1
9.8 -  1

f-frequenoy



Table 48* Frequency of occurrence of saaplinglocations along tested chemicalgradients*
pH OaOOj C02 MOj" PO 4-5 ci-milliercuno per liter

f t i f f f

3 .0 a» 1 3.0 51 0.0 _ 41 0.0 _ 2 .00 7 5.0 75
5 .3 - 1 10.0 - 44 0.5 - 20 2.0 - 42 .02 - 36 10.0 - 86
5.* - 1 13 .0 - 43 1.0 - 43 4.0 - 120 .04 - 14 15.0 54
9 .6 - 1 20.0 21 1.5 - 24 6.0 - 61 .06 - 15 20.0 - 25
5 .7 - 2 25.0 - 18 2.0 - 41 8.0 - 41 .08 - 22 25.0 - 9
5 .8 - 3 30.0 - 17 2.5 •* 26 10.0 - 21 Ol-l• - 76 30.0 13
5 .9 7 35.0 - 16 3.0 - 20 12.0 - 10 .12 17 35.0 - 66.0 - 4 40.0 - 11 3.5 - 10 14.0 - 5 .14 - 5 40.0 - 76.1 - 5 45.0 - 10 4.0 - 20 16.0 - 4 .16 *■ 35 45.0 - 66.2 * • 3 50.0 - 6 4.5 e* 6 18.0 - 8 .18 - 23 50.0 - 5
6.3 - 3 55.0 - 8 5.0 16 20.0 - 4 .20 - 29 60.0 - 3
6.4 - 8 60.0 - 7 6.0 - 10 22.0 - 1 .22 - 2 65.0 -

6.3 - 23 65.0 - 5 6.5 - 8 24.0 m 2 .24 - 4 70.0 -6.6 - 21 70.0 *■ 8 7.0 - 10 34.0 mm 1 .26 - 5 85.0 - 1
6.7 - 23 75.0 m 5 7.5 2 .28 - 1 90.0 -6,8 - 23 80.0 - 9 8.0 - 3 .30 _ 3 95.0 *# 1
6.9 - 17 85.0 - 9 8.5 - 2 .32 * * 1 105.0 - 1
7.0 - 14 90.0 - 4 9.0 - 4 .36 - 1 110.0 - 1
7.1 - 17 95.0 - 4 9.5 - 1 •  40 m 4 125.0 1
7.2 11 100.0 - 4 10.0 - 4 .42 - 3 140.0 - 1
7.3 - 13 105.0 a» 5 10.5 - 1 .46 - 2 175.0 - 1
7.4 t * 16 -110.0 - 5 12.0 1 •4B - 1 190.0 - 1
7.5 - 24 115.0 - 5 12.5 - 1 .50 - 3 195*0 - 1
7.6 - 10 120*0 - 1 14.0 - 1 .54 - 1 205.0 - 1
7.7 - 8 125.0 - 2 14.5 - 1 .58 - 1 235*0 - 1
7.8 - 12 130.0 - 3 15.0- 1 .60 2 250.0- 1
7.9 - 6 135.0 *• 1 18.0 - 1 .68 •» 2 875.0 - 18.0 - 7 140.0 * * 1 18.5 - 1 .78 • * 1 1205.0 - 18.1 - 3 155.0 - 1 27.5 m 1 1.00 - 2 2160.0 - 18.2- 6 170.0- 1 1.06 . 1 2380.0 - 1
8.3 - 2 175*0 - 1 1.12 - 1 3825.0 - 1
8.4 - 3 235.0 - 1 1.66 - 1 4095.0 - 18.5 - 1
8.6 -  3 
8*9 •  1
9.1 -  1
9.2 -  1
9.5 - 5
9.8 -  3
9.9 -  1
10.0 - 1
10.2 - 1 
10.7 -  1

f-frequenoy
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Figure 50. Frequency of occurrence of Potamogeton taxa along hydrogen ion concentration QpH; 
gradient*
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Figure 51. Frequency of occurrence of PotamoKeton taxa 
along total alkalinity (CaC0̂ ) gradient*
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Computation of the z Value for Cluster Determination

x-X2
21.077
1.523
1.646
•081

1.542
2.008
2.740
1.448
7.995 
3.961 
.461 

1.595 
1.500 
2.639 
9.690 
• 338 
1.618 
1.696 
.508 
*394 
5.585 
1.809 
3.038 
1.056 
1.974 
.205 

5.905 
.970 
1.428 
1.003

x - x 
C5*

x - required absolute value of the difference at the .0 5 level
x - mean
£ - standard deviation

21.077 - 2.310 4.514 (discard)
4.035

this is a cluster of a single species

1.96 x - 2.310 
2.257

6.734

value at the .0 5 level for separating clusters

computation of values at .0 5 level for differences between means below 6*734

« - 5.585 - 2.310 = j.,45
2.257

O * .0735 from Table A.4, Steel and r Torrie, I960)
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z - 5*90$ - 2 .3 1 0 . 1 .5 9
2.257

pm .0559 (from Table A.4, Steel and ' Torrie, I960)

N * 31 
x - 2.915

*x2 - 752.090690 
G 2 = 16.287865 

<5 ** ,4 .0 3 5

<x - 90.372

055

N » 30
x » 2 .3 1 0

fx2 - 307.850761 
<S2 m 5.096236

6 - 2.257
£x « 69.295
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Table 49* Analysis of variance between clustersbased upon total alkalinity*

Sum of squares df Kean square F ratio

Between
clusters
Within
clusters
Total

486120*00

1044537*75
1530657.00

5

1353
1358

97224.00

772*02

125.94**

Table 50* Analysis of variance between clusters based upon free carbon dioxide*

-Sum of squares df Mean square 1 ratio

Betweenclusters
Withinclusters
Total

168,93

11991.91
12160*84

5

1353
1358

33.79

8*86

3-81*
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Table 51. Analysis of variance between clustersbased upon nitrates*

Sum of squares df Mean square P ratio

Betweendusters
Withinclusters

1447.29

25401.52

5

1353

289.46

18.77

**15.42

Total 26848.80 1358

Table 52* Analysis of variance between clusters v based upon phosphates.

Sum of squares df Mean square P ratio

Betweenclusters
Withinclusters

0.45

35.45

5

1353

0.09

0.05

5 .̂ 5*

Total 55.90 1558
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Sable 53* Analysis of variance between clustersbased upon chlorides*

Sum of squares df Mean square ff ratio

Betweenclusters 3906032.00 5 781206.38 **14.57
Withinclusters
Total

72530624.00
76436656.00

1353
1358

53607.26

Sable 54* Analysis of variance between clusters based upon chlorides (brackish water values deleated)*

Sum of squares df Mean square P ratio

Betweenclusters
Withinclusters

4103.26

892902.38

5

1344

820.$5 

664.36

1.24

Total 897005.65 134-9
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Table 55* Analysis of variance within clustersbased upon total alkalinity*

Sum of squares df Mean square F ratio

Betweenclusters
Withinclusters
Total

494526*00

1056547*75
1530673*00

31

1327
1358

159̂ 6.00

780*97

20*42*'

Table 56* Analysis of variance within clusters based upon free carbon dioxide*

Sum of squares df Mean square F ratio

Betweenclusters 520*53 31 16*78 1*91*
Withinclusters 11640*57 1327 8*77
Total 12160.90 1358
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Table 57. Analysis of variance within clustersbased upon nitrates*

Sum of squares df Mean square F ratio

Between
clusters
Vithin 
clusters
Total

2186*90

24662.28

26849*19

51

1527

1558

70*55

18*59

5* 80*

Table 58* Analysis of variance within clusters based upon phosphates*

Sum of squares df Mean square F ratio

Between
clusters
Within
clusters

1*52

54*58

51

1527

0.04

0.05

1.65*

Total 55*90
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Table 59. Analysis of variance within clustersbased upon chlorides*

Sum of squares df Mean square F ratio

Between
clusters 4751085.00 51 153260.75 _ * 2.84

Within
clusters
Total

71686176.00
76437248.00

1327
1358

54021.23

Table 60* Analysis of variance within clusters 
based upon chlorides (brackish water 
values deleated)•

Sum of squares df Mean square F ratio

34659.60 31 1118.05 1.71

862361*56 1318 654*30
897021.13

Between
clusters
Within
clusters
Total
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Observations on Some Uncommon Potamogeton Taxa

During the summers of 1971-197** a number of uncom
mon species of Potamogeton were discovered. Pertinent In
formation concerning these taxa and their ranges are given 
here. Locations for the specimens referred to, unless 
otherwise noted, may he found in Appendix II.

Potamogeton fUUffmH Balhls
Two varieties were found In New England. I found 

Potamogeton flllformls var. (Raf.) St. John at
numerous locations In Aroostook County, Maine, one location 
In Coos County, New Hampshire, and four locations In Cale
donia County, Vermont. The only verified specimens from 
Vermont previously reported are from Lake Champlain at 
North Hero and Charlotte. These are on deposit In the 
Pringle Herbarium at the University of Vermont.

Three of the four ponds in Caledonia County also 
contained the broader-leaved Potamogeton flllformls var. 
macounll Morong., which are new records for New England.
A specimen reported by me (Hellqulst, 1972) from Lombard 
Pond, Colebrook, New Hampshire as var. borealis may, in 
fact, be var. macounll. The £. quffflnrta var. frprtHW 
collected by G. D. Chamberlain 2278, from Butterfield Lake, 
Caswell, Aroostook County, Maine, also may be var. macounll. 
The Vermont plants are from shallow water (60.0 cm.). The 
lower leaves are slightly broader than the upper leaves.
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Stipules of the lower leaves on some plants are inflated 
up to 2.9 mm* in width, bb is £. vaglnatus Turc*., but are 
shorter in length (maximum 7A  mm.). Stipules higher on 
the stem were longer (maximum 1̂ >.0 mm.). Fruits from the 
broader-leaved plants were identical to those of var. 
borealis.

Potamogeton vaglnatus Turoz.
Potamogeton vaglnatus has been reported in eastern 

Canada, especially from Newfoundland and Prince Edward 
Island (St. John, 1916). It was thought to be absent from 
New England, appearing again to the west in the St. Law
rence River and the Finger Lakes region of New York. 
Muensoher (19W indicates its presence in northern Maine, 
but I have seen no voucher specimens from this region.

During the summer of 1973 I discovered an exten
sive population of what appears to be Potamogeton vaglnatus 
growing at a depth of 1.5 meters in Prestile Stream, north 
of the dam at Mars Hill, Aroostook County, Maine. The 
leaves are broad (lower leaves 1.5 mm. and upper leaves 
.6 mm.) and blunt-tipped. Stipule length is up to 4,5 cm. 
and twice as great as the stem width* The spikes consist 
of seven to nine whorls of flowers. No fruits were found. 
The species is known to produce fruit rarely.

Alkalinity studies on this site, one in New York, 
and four In Michigan Indicate this to be a species of 
highly alkaline water. The range of the alkalinity at the
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six sites was 87,5-127.5 mg/1 CaCÔ  with a mean of 
103.5 mg/1 CaCÔ  and a median of 109.0 mg/1 CaCÔ .

Potamogeton hillll Morong
Feraald (1932) considered Potamogeton hillll one 

of the rarer species of Potamogeton, occurring In ten 
locations in fire states. Since publication of Feraald's 
monograph additional locations for this species have been 
reported in New England including four locations in Ver
mont, one in Connecticut, and one in Massachusetts. The 
most recent report from New England is that of Weber (19^0) 
from Kamer Brook, South Egremont, Massachusetts.

A survey of the previously reported collection 
stations in New England has failed to uncover Potamogeton 
hillll. The population I discovered in 1972 at Cone Brook, 
Richmond, Massachusetts, was revisited in 1973 by Dr. Ogden 
and me. We found the plant to be scarce. However, in 197̂  
I found it to be abundant again. The area at South Stream, 
Pownal, Vermont, where the species wets extremely abundant 
in 1973, was completely devoid of the plant in 1974* It 
appears that this species is sporadic and may be common 
only occasionally at certain locations.

Observations I have made on Potamogeton hillll 
indicate that it is usually found in highly alkaline,
(Table 61) shallow, muddy waters of ponds and streams. The 
populations at Tom Ball Brook, Massachusetts are in waters 
as deep as 1.5 meters, where it takes on the appearance in 
growth habit of £. atrlctlfollus. In both shallow and deep
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Table 61. Tolerance of Potamogeton hillll to total alkalinity from ifew England ana United States waters.

Location Mean Median Range
mg/1 CaCOj

New England (7 locations) 159.1 130.0 86.0-290.0
United States (11 locations) 143.2 130.0 86.0-290.0
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water £. hillll was found fruiting freely. Collection 
looatlons: Massachusetts: Berkshire Co.: snail pond
along Ton Ball Brook, Vest Street, Alford, 969**, (BOSC); 
marsh west of pond along Ton Ball Brook, Alford, 9697*
(BOSC, CRSC, ISC, VT); Muddy Brook at Blue Hill Road,
Great Barrington, 9946, (BOSC, VT); Muddy Brook at Stoney 
Brook Road, 9705* (BOSC, VT); swanp along south branch of 
Lily Brook at Bean Hill Road, Stockbridge, 9684, (BOSC, VT).

X Fernald
This perplexing plant has received much attention 

by Voss (1972), Haynes (1974), and Haynes and Williams 
(1975). Fernald (1932) originally described Potamogeton 
longlllgulatus fron Newfoundland and indicated that no 
fruit was found. This suggested the possibility that this 
taxon nay be a hybrid. Potaaogeton longlllgulatus fron 
Michigan was believed to be a hybrid between P. strict!- 
follus and £. SpsJaxlXflCTlg (Voss, 1972; Haynes, 197*0. 
Haynes and Wllllans (1975) later found this to be the case. 
Potaaogeton longlllgulatus from East Creek, Orwell, Ver
mont, is apparently the cross between P. strictIfollus and 
£. gosterlformls. since both were present.

Ogden (197*0 proposed the possibility of Potaao- 
geton hillll as one of the parent speoles of £. X longl
llgulatus. The apparent hybrid was found in fruit by 
Snlth and Ogden 45590, from Beebe Pond, Canaan, New York, 
Columbia County. During the suaaer of 1974, I visited this
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pond and a snail number of fruits were collected. Pota- 
aogeton goaterlforwls was abundant, and P. hillll was 
looated thus indicating, the possibility, of these speoies 
being parents. strlotifollus was not found
here.

I found EgftflapggtrffU X longtllgulatus fron Evarts' 
Pond, Windsor, Veraont and the Hill Pond, South Egreaont, 
Massachusetts. The parents of the two. populations were 
not clear, since only one of the three possible parental 
speoies was found in each pond. Potaaogeton strlctlfolius 
was conuon in Ewarts' Pond and £. sosterlforals was coaaon 
at the Mill Pond. Potaaogeton hlllil was oolleeted pre
viously from both ponds and possibly nay be one of the 
parents. During 197̂  an extensive papulation of P. X 
longlllgulatus fron Muddy Brook, Great Barrington, Massa
chusetts, Hellquiat 970^,99^7, was found saong fruiting 
£. 201111. SP.gtrPrUPrmlft wa8 not Xooated al
though it appeared to be the other parent.. The stipules of 
this hybrid were brown and slightly fibrous, which is simi
lar to £. hillll. The leaves are broad (2.0-3.6 an.) with 
5*7 veins. This particular population appears siailar to 
£• hillll and may be a backcross of the hybrid with £.
n u m .

One of the supposed parents of sons of the Pota- 
■SES&& X longlllgulatus fron eastern United States <£. 
strlctlfolius) rarely fruits, while £• hillll fruits abun
dantly. This aay help to substantiate the parentage,
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particularly of the Beebe Pond, New York, population which 
has been found in fruit.

longiligulatue has been shown to be a 
hybrid of £. gfcrlfftifOllfl* and £. zosterifornis in Michi
gan, but in New England and New York wore than one set of
parents nay give rise to a hybrid of the. sane description.
Perhaps the naue £. X longlllgulatus should not be utilised
for all the different possible hybrids.

PofrwpgffS-tefl lateralIg Horong
Potaaogeton lateralis is one of the rarest pond weeds 

in the United States. Fernald (1932) noted only two loca
tions fron New England. They were the Charles River, Dedhau- 
Needhan, Massachusetts and Salisbury, Connecticut. I discov
ered £. lateralis in a snail unnamed pond along the north 
side of U. S. Route 2 in Lancaster, New,Hampshire, Hellqulst 
6387, It was extremely abundant, forming an extensive nat 
over most of the pond. The leaves were narrow (0.5-0.8 nm.) 
and acute-tipped. Sterile plants with floating leaves and 
fruiting plant8 without floating leaves were found. The 
fruits were sinilar to the isotype at the Gray Herbariun. 
During the sumners of 1973 and 1974 Z visited this pond 
again. Potamogeton lateralis was not observed in 1973 but 
in 1974 a few specimens were looated. The sterile plants 
without̂ floating leaves could easily be confused with £. 
vasevl. This would tend to support the statement of Ogden 
(1974), "Apparently closely related to £. vaseyl. it nay 
be merely a variant of that species."
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