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Abstract

Twenty-two lakes in Pukaskwa National Park were surveyed in 1972 in respect
to their physical features, some chemical features and zooplankton and fish
species. As might be expected in the precambrian shield the lakes were in
rugged basins and haci low concentrations of dissolved minerals with p-H
values that tended toward the acidic. Correspondingly, productivity tended
to be low, though it varied considerably between individual lakes.

Brief descriptions of the low reaches of three of the Park rivers flowing
into Lake Superior are given together with evaluation of the fishing potentials

for the areas investigated.



SUMMARY

The Canadian Wildlife Service conducted a preliminary limnological

survey of the aquatic resources of Pukaskwa Park in early summer in 1972.

In the three areas given priority twenty-two lakes were examined and the

lower reached of three rivers that flow into Lake Superior at the southern end

of the Park. Because many lakes were unnamed, a numbering system devised

by a biologist in the Ontario Ministry of the Environment was used to identify

the waters visited. The lakes examined were:

Northern Area:

Eastern Avrea:

Coastal Area:

Central Area:

Louie Lake (6C23)

Lurch Lake (6D1)

Birch Lake (6D3)

Rye Lake (6D26)

North Soldier Lake (6D27)

South Soldier Lake (6D38)

Widgeon Lake (4E1)

Tagouche Lake (2B56)

Lakes 2A3, 2A2, 2A6, 2A9, 2A10, 2All1, 2Al32,
2A13, 3A50, 3A51, 4B69 and 4B76.

Cascade Lake (3B34)

At each lake the following information was gathered:

morphometric characters (from which bathymetric maps were prepared),

water chemistry (the major ions present in the water), dissolved oxygen

and temperature-series, p-H, alkalinity, conductivity, hardness, turbidity
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colour, zooplankton species, fish species, trout spawning areas, aquatic
vegetation, shoreline cover, beach areas and potential campsites. A
bench mark for monitoring water level changes was placed at each lake.

At each stream a brief appraisal of the fish species was made
and of the angling potential.

The lakes can be divided into three classes based on their
temperature and oxygen determinations, the general features of their
lake basins, an& productivity.: - oligotrophic, mesotrophic or eutrophic.

Among the oligotrophic lakes were Rye, North and South
Soldier, Cascade, 2A8 and 4B69. Those lakes showing characteristics
that made them mesotrophic were Lurch and 2A2. Eutrophic lakes were
the most common, and included: Louie, Birch, Widgeon, Tagouche, 2A3,
2A6, 2A9, 2A10, 2A11, 2A12, 2A13, 3A50, 3A51 and 4B71.

One total vertical haul from the deepest part of each lake to the
surface was made to collect zooplankton. The preserved samples were sent
to the Canadian Oceanographic Identification Centre for processing. A
total of 23 species was identified and three genera for which the species
could not be named. The most common species found in nearly all lakes

were three Cladocera, Bosmina longispina, Daphnia galeata mendotae

and Holopedium gibberum, two Calanoida; Diaptomus minutus and

Epischura lacustris, and one Cyclopoida, Cyclops bicuspidatus thomasi;




one possible new record for North America, Encylops macrurus, was

identified.

Fish species were captured with gill and seine nets, counted
and identified; the preserved specimens submitted to the National
Museum of Natural Sciences for the verification of the identifications.
Those specimens are now deposited with the museum. The most

abundant fish species were the suckers (Catostomus commersoni and

C. catostomus) and the yellow perch (Perca flavescens). The lowa

darter (Etheostoma exile), lake chub (Couesuis plumbeus) and spotted

shiner (Notropis hudsonius) were the most plentiful small species.

Speckled trout (Salvelinus fontinalis) were found in nine lakes, northern

pike (Esox lucius) in two lakes and lake trout (Salvelinus namaycush)

in one. No rare species were found., The yellow perch are probably
not native to the lakes where they were found, but were introduced by
anglers using the species as live bait for trout.

A general description of each lake is given with the location,
temperature and oxygen profiles, zooplankton and fish species captured,
and a discussion of general information. A bathymetric map and also
a map of sampling stations, bench mark locations and features of
general interest is given for each lake.

Pictures are included in the appendix to illustrate some aspects

of the country in which the surveys were made.



INTRODUCTION

Parks Canada requested the Canadnian Wildlife Service to survey
the aquatic resources of Pukaskwa National Park, a newly designated

park on the north east shore of Lake Superior. Before the development

plans are enacted a survey is needed of the actual and potential resources.

The survey was to gather data on the physical and chemical
characteristics, fish populations, and aquatic flora and fauna of as
many lakes and streams as time permitted. From these data, it would
be possible to generalise about the productivity of the waters examined
and their potential to visitors in terms of scenic qualities, camping,
boating, fishing, and features of special interst,

STUDY AREA

The Park lies on the north-east shore of Lake Superior between
85°30' and 86°15' west longitude and between 48°0' and 48°30' north
latitude. It covers about 725 square miles (1878 kmz). The 70 miles
(113 km) of Lake Superior shore that is within the park is rugged with
many rocky islands and cliffs rising abruptly from the water's edge.
When the surveys were taken (b-etween June 6th and August 1st, 1972)
there was still some uncertainty about the boundary of the park in
relation to the islands along the coast, but in all likelihood they will

fall within Park territory.



The elevation ranges from 602 feet (193. 5 meters) at Lake
Superior to 2120 feet (646. 2 meters) at the peak of Tip Top Mountain.
Typically the whole Park has extremely rugged terrain, and much of
the interior is almost inaccessible except by aircraft. Rivers and streams
descend rapidly with many rapids and low falls making river navigation
difficult or impossible.

The general t?::pography is typical of precambrian granite with
glacially-cut valleys. The hills tend to be rounded from the north and
east, the direction from which the ice came (Boissonneau, 1968), with
sheer rock faces pointing south and west, particularily in the coastal
areas. The lakes tend to be in deep, fiord-like depressions, generally
running in a north-west to south-east direction along the coast, and in
a more nearly north-south direction in the interior. There are between
700 and 800 water bodies in the Park.

There are eight major drainage systems, and many other minor
ones along the coast, all of which drain the Park into Lake Superior.
The drainage to which Birch, Lurch and Louie lakes belong first leads
north into the Oskabukuta river, then into Lake Superior. The other
waters all drain south and west.

Most of the Park area is heavily forested with jack pine (Pinus

banksiana) and white spruce (Picea glauca). There are a few white

pine (Pinus strobus) along the coastal areas that have survived the early
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lumbering operations. Considerable stands of white cedar (Thuja

occidentalis) are found in the wetter areas. Speckled alder (Alnus

rugosa), some willow (Salix spp.) and a white birch Betula papyrifera)

are common throughout the Park area. Black spruce (Picea mariana)

dominate in the swampy places. Other tree species noted were aspen

(Populus tremuloides), mountain maple (Acer spicatum) mountain ash

(Sorbus americana), balsam fir (Abies balsamea), tamarack (Larix

laricina), red pine (Pinus resinosa), serviceberry (Amelanchier spp)

and pin cherry (Prunus pennsylvanica).

METHODS

We were able to survey 22 lakes between June 6 and August 1,
1972,

Water samples for oxygen determinations were collected with a
model 1200 S. K. Kemmerer sampling bottle containing a mercury
thermometer which recorded the temperatures of the samples. Temp-
eratures were also taken with a Tele-thermometer (Yellow Springs
Instrument Company, model 425E). Less accessible lakes were sounded
with a transistorized sounder/locater, made by Lawrence Electronics,
A Vexilar Sona-Graf model 155 recording sounder was also used on the
larger lakes in the northern.part of the Park. An inflatable rubber

dingy was used on the smaller lakes and a 14-foot aluminum boat on the



larger ones; both were propelled by a 4 hp. outboard motor, Oxygen,
total alkalinity, total hardness and carbon dioxide readings were made

at the lakes with a model A6-36B Hach kit. Water samples were collected
in one-litre poly bottles at a depth of 5 feet in all lakes, and where lakes
were deep additional samples were taken at or near the bottom. The
samples were sent to the Burlington laboratories of the Water Quality
Division, Inland Waters Branch, Canada Department of the Environment,
for detailed analyses, and smaller samples were also sent to J.J. Kerekes,
CWS, Halifax for p-H, specific conductance and colourmetric determinations.
Light penetration was determined with a black and white Secchi disc,

20 cm in diameter.

The sampling period restricted collections to only one or two
samples from each lake, hence no attempt has been made to demonstrate
seasonal changes.

Zooplankton samples were taken with a Wisconsin-type plankton
net made from No. 20 bolting cloth. The plankton were preserved in
10% formalin, and sent to the National Museum of Natural Science,
Ottawa, for identifications. Fish specimens were collected with 350 feet
of monofilament gill net in mesh sizes ", 3/4", 1", 2", 3" 4" and 5",
and where possible, seine samples were collected with a 3/16" mesh net.
The collected specimens were counted, preserved in 10% formalin and

sent to the National Museum of Natural Sciences for identifications.
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Transportation problems allowed us time for only one gill net set in
Triangle harbour, and seining only at the mouths of the Pukaskwa
River and Imogene Creek. Some angling was done in Otter Cove. Sampling
of rooted aquatic plants was qualitative because the surveys were made
prior to season of maximum growth, and few plants were seen. Those
plants that were seen were identified when possible at the locations where
they were found. Bench marks were made at all lakes by drilling a %-inch
hole in the most convenient exposed rockface with a star drill, and marking
the spot with a circle of orange paint. Water levels were measured from
the marks, and both the location of the marks and the water levels are
indicated on the lake maps.

Considerable information on past and present conditions in the
coastal areas was obtained from our boat operators, Bob Collins and
Napoleon Michano, both of whom had worked in the area for many years
and had guided fishing parties to most of the lakes near the Lake Superior

shore,

Lake Numbering System

In the present study, unnamed lakes are identified by a system
designed by Harrison (in Leiff, 1971). The system consists simply of
numbering each lake or pond that could be recognized on a map within

its township location, beginning with Number 1 in the northwest corner
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and continuing back and forth across the township from west to east
and east to west until all lakes were numbered, including those already
named. Since the Pukaskwa area was mainly unsurveyed, the existing
township lines were extended to form a grid across the Park. Each
township in the grid was designated by a letter in the east-west direction
and a number in the north-south direction. The grid system and the
identification of townships in the Park area are shown on the map at
the end of the report (Appendix G, Map No. 1). The numbers for the
individual lakes are shown on a photo-copy of the composite "township"
maps that Leiff obtained from the White River office of the Ministry of
Natural Resources (Appendix G, Map No. 2).

The system of identifying the various lakes is considered adequate
for Pukaskwa Park, .A system devised by Kerekes (1971) for Kejimkujik
National Park based on drainages wc;uld be cumbersome in Pukaskwa
because of the large number of lakes.

RESULTS AND DISCUSSION

Water Chemistry and Fertility

Salinity
In general, the samples from the deeper waters had higher

values for chemical constituents, but the differences in the sum of

constituents were small, none amounting to more than 3 ppm. total
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dissolved solids. In the following comparisons only the analyses results
from the surface samples are used.

The sum of constituents ranged from 16. 9 p.p.m. (Rye Lake)
to 56.7 p.p.m. (Lake 2A6) in the 22 lakes examined. (Table 1). The
salinity values found averaged slightly higher than those found by
Kerekes (1967) in Terra; Nova National Park in Newfoundland and Bourassa
(1971) in La Mauricie National Park. The waters in Pukaskwa National
Park will therefcre have slightly higher fertility levels than those in
the other two parks.

Total alkalinity

Total alkalinity is considered one of the most important means
of estimating lake fertility. The ratio of total alkalinity to the sum of
constituents is often taken as a measure of the relative productivity
of various waters (Ryder, 1964). This index is used to arrange the

lakes examined in descending order of productiveness. (Table 1).

Of the waters tested, the total alkalinity values range from
5.0 p.p. m. (Lake 4B69) to 38. 8 p.p. m. (Lake 2A6), while the ratios
of total alkalinity to the sum of constituents range from 23: 100 (Lake
4B69) to 70: 100 (South Soldier Lakes) aaf.nd averages 46: 100. These
ratios were higher than those determined for the lakes of Terra Nova

National Pajl:'k, which averaged 23: 100 (Kerekes, 1967), but lower than
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those calculated for Herbert Lake in Banff National Park (Anderson, 1969),
where the average ratio was 90: 100.

Hydrogen ion concentration

The laboratory p-H values ranged from 6.2 (Birch Lake) to
7.3 (Lake 2A6), indicating that the sampled waters range from slightly
acid to neutral. At the time of sampling the values were slightly higher,
ranging from 6.4 to 7.5. The p-H normally drops somewhat after sampling
when photosynthesis no longer occurs.

Total hardness

Lotal hardness values ranged from 9.7 p.p.m. to 44,3 p.p.m.
(Table 1). Thus the water in all the lakes examined are classified
as very soft (Thomas, 1953).

lonic order of dominance

The ionic order of dominance is uniform in all the lakes, with
minor exceptions. Calcium is the dominant cation in all the waters,
usually followed by sodium, magnesium and potassium, (Ca > Na > Mg >
K). In two lakes (South Soldier and Cascade) the magnesium ion replaces
the sodium as the second most important cation, (Ca > Mg > Na > K).

The dominant anion is HG03 in all waters except the deep areas
of Cascade Lake, Lake 4B69 and Lake 3A50 (HC03>SO4>C1) where the SO4

anion becomes dominant (S0 >HC()3>C31). No significance is attached to

4

these variations as the differences are minor.
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oSpecific conductance

Conductivity of water samples was determined by J.J. Kerekes,
CWS, Halifax and by the Burlington Laboratories of the Water Quality
Division, Inland Waters Branch, Canada Department of the Environment.
The two sets of values found are almost identical, hence those given by
the Burlington Laboratories are given, (Table 1), Values ranged from
26.9 (micromhos @ 25°c. ) at Rye Lake to 105. 0 umhos at Lake No. 2A6.
The ratio of salinity or sum of constituents (p.p.m. ) to the specific
conductance (umhos .@ 25%¢. ) falls between 0.55 and 0. 70 for most waters
(APHA 1965). In the Pukaskwa lakes examined the ratio varied from 0, 53
te 0,71 (Table 1). |

The silica values for the lakes varied from 0, 7 p. p.m. in
Widgeon and 4B371 lakes to 5.0 p. p.m. in Lake 3A51 (Table 1). Much
of this variation could be due to utilization by diatoms (Hutchison, 1957).

Dissolved oxygen

The quantities of dissolved oxygen in the lakes was not a
limiting factor to fish survival at the time of year the sampling was under-
taken (June and July). That early in the year the levels remained
relatively high, because decomposition processes that might be occurring
were not sufficiently advanced to have used up the quantities of oxygen

injected at the spring overturns. Oxygen levels usually become limiting
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‘ factors only late in the summer (August and September) when the
thermocline is well formed, or during the winter when ice and snow cut
off the oxygen supply from the atmosphere. Fish were found in all
lakes except 2A12 suggesting that complete stagnation does not occur

' in these lakes though oxygen depletion could occur in the deep areas

of some lakes, in either late summer or late winter thus preventing
fish and some other aquatic organisms from using the entire lake. Because
Lake 2A12 had a maximum depth of 10 feet and no fish population, it
probably has oxygen depletion during winter after the ice cover forms.
Other shallow lakes, such as 2A11 receive supplies of fresh oxygenated
water from inlet streams so are less likely to stagnate in winter un]:ess
the stream dries up in late autumn.

Oxygen levels, determined when the lakes were surveyed, are
presented later in the report when specific waters are discussed.

Potential Productivity

Because the base rock is granite, the waters of most lakes in
Pukaskwa National Park are slightly acid with low total hardness
readings and moderately brown stained. As a result their productivity
is low. The low productivity potential is indicated by low specific
conductance values (26.9 to 105 micromhos, corrected to 25 c. ).
Contrasting for example with a mean specific conductance value of 322

micromhos for Herbert Lake, a low-elevation lake in Banff National Park
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(Anderson, 1971). The specific conductance values of Pukaskwa lakes
were highly variable in contrast to those reported by Bourassa (1972)
for lakes in La Mauricie National Park (16 to 35 micromhos) and by
Johnson (1971) for several lakes at the southern edge of the Precambrian ‘
Shield in Saskatchewan (24-45 micromhos).

Physical Characteristics of the Lakes

A summary of physical factors observed in each lake is given
in Table 2. The most significant physical factors in estimating total
lake production are the mean depth, the shoreline length and the water
transparency. The lake area is useful only in indicating the size of
the water body; it limits the total production but not the unit productivity.

The transparency of the water influences light penetration and
therefore can limit photosynthetic activity through the regulation of
solar energy reaching the system. All the waters in the Park had high
transparency readings. Some were slightly brown stained, with colour
readings of 25 Hazen units or lower. The only water deeply stained was
Cascade Lake with a colour reading of 45.

The turbidity in the samples was low, Lake 2A12 had the highest
reading. As it is a shallow lake, wind-created currents can stir up the
bottom mud into suspension.

Temperatures for the lake waters are rot given on Table 2 but

reported in the discussion on the individual lakes later in this report.
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Rivers and Streams

Three streams in the Lake Superior coastal area were visited.
The Pukaskwa River was examined for about 3 miles from its mouth by
travelling on a portage trail that follows it, and the Cascade River and
Imogen Creek, both bordered by heavy undergrowth and rugged terrain,
were each examined for about one mile from the mouth.

Most of the rivers in Pukaskwa National Park are rough, turbulent
swift-flowing streams. This applies to sections of the Pukaskwa and Cascade
rivers, while the lower section of Imogen Creek is relatively placid. All

provide suitable habitat for the native speckled trout (Salvelinus fontinalis)

but are limited in their productive capacity by the underlying Precambrian
rock which provides little nutrient material to the waters, thus limiting:
production of the aquatic food organisms needed to sustain quantities of
fish. Growth is slow and fish do not obtain large sizes.

Each of the three streams examined supported speckled trout.
Only fingerlings were noted for the first half-mile above the mouths
but adults were noted farther upstream. They attained sizes up to
12 inches (30 e¢m. ) in the Pukaskwa River and 8 inches (20 cm. ) in the

two other streams. Seining at the mouths of the Pukaskwa River and

Imogen Creek produced some rainbow trout (Salmo gairdneri) fingerlings

which confirmed that those two streams are used by adult rainbow on
their spawning runs. Rainbow trout also come to the mouth of Cascade

River but are prevented from going upstream by a falls. Some spawning
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may occur on gravel shoals in Lake Superior near where the Cascade
River enters. Rainbow trout are also rePortéd to spawn in the Swallow
and White Gravel rivers but these reports .were not verified.

The three streams examined had good trout habitat. Fish
populations seemed sparse, but sampling with seines was difficult and
angling attempts were only moderately fruitful. Speckled trout were
seen in a few of the pools so their presence was confirmed visually
where none could be caught, Also, anglers reported catches from those
streams earlier in the year.

Most small creeks tributary. to the lakes studied were checked
for suitable trout spawning areas. In many of them small trout were
observed. Some wc»ul:’:l have been resident populations, and probably
some were offspring from lake-inhabiting populations destined to return to
the lake at the yearling stage. The creeks joining Rye Lake to Birch Lake
and Birch Lake to Lurch Lake had no trout in them. The water temperature
was too high (650F). Those creeks drain surface waters only, and do not
have enough length to cool to temperatures favourable to speckled trout.
The outlet from Lurch Lake has speckled trout below the falls and down-
stream where rapid evaporation had cooled water temperatures (SOF).

Streams entering and leaving lakes were obstructed by beaver
dams. In some cases the dams had the effect of restrictiﬁg access of the
lake-dwelling trout population to spawning areas, Some appeared to be
old dams and they will eventually wash out, but others were of recent

construction and may indicate active beaver colonies,
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Only trout were collected from the streams. Other species
would be present inasmuch as they were found in the lakes and it is
assumed some of them arrived there by way of the streams. Some species
may have been introduced by bait fishermen.

Fish Stocking in Park Waters

Leif (1971) presented a table of fish stocking carried out by

the Ontario Department of Lands and Forests which he compiled from data
obtained from the White River District Office. From a comparison of lake
names and descriptions in Leif's table with the lake numbering map procured
from the White River District Office, a Pukaskwa National Park headquarters
office map of fish stocking made by the American Can Company and the
Ontario Lands and Forests PukaskwalRiver map, it is apparent that some
corrections should be made to Leif's table. The following are suggested:
(1) Ross Lake was probably meant to be Rose Lake (4A6).
(2) Toot Lake should be Lake 2B76 rather than 2A76. There is
no Lake 2A76 shown on the map.
(3)  Budd Lake should be 4B71 instead of 3A71. There is no
3A71 on the map.
(4) Gilbert Lake is 4A2. The table shows it as 4AZ, probably
a typographical error.
(5) Lake No. 1 would have to be Lake 5A31 judging from the

description,
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(6) Lake No. 2 - Holdem's Lake (4Al).

(7) Lake No, 3 - Probably Lockman Lake (4A3) ratber than

Gilbert's Lake which is 4A2.

A revised version of Leif's Table 1 is given as Table 3. Rein
Lake has been omitted because it is outside Park boundaries.

The map referred to previously as having been obtained from
the Park's office at Marathon and which shows some lakes that had been
stocked by the American Can Company was compared to the lake
numbering map. The following lakes were supposed to have received
speckled trout: 2A3, 2A6, 2A8, 2A9, 2A10, 4B69, 4Al2, 4B56, 4B57,
4A6, 4A9, 4A2, 4A3, 4Al, 2B75 and 2B76. It is not known how many or
what size of fish were stocked. The maps also identifies some lakes
as containing perch and pike populations (possibly stocked), namely
Tagouche Lake (2B56), Lake 4A10 and the head of Otter Cove. Our
investigations have shown that lakes 2A3, 2A9, 2A10 and 4B69 now
contain perch and Lake 2A10 has pike also; 4B69 has a few speckled
trout left along with its perch population and Budd Lake (4B71) contains
only a few mature speckled trout.

Zooplankton Communities

At each lake one total vertical haul was made to collect zooplankton
species., Table 4 lists all the species identified and gives estimates of

their relative abundance. It will be noted that unidentified juvenile forms




23

Table 3. Dates and locations of fish stocking (speckled trout) in Pukaskwa National Park.

Revised from Leif (1971).

Name Location Number Age Year Stocked

Rose L. 4A6 1,400 Fry 1955
Toot L. 4B76 1,400 Fry July 5, 1955
Otter Head L. Otter Cove (2A8, perhaps 10, 000* Fry June 1952

or in the cove itself) 200, 000* Fing July 1953
Gilbert L. 4A2 2,000 Fry June 17, 1953
Lake No, 1 5A31 2,000 Fry July 25, 1957
Lake No. 2 (Holdems) 4A1 2,000 Fry 1957
Lake No, 3 (Lockman) 4A73 1, 000 Fry 1957

*# Numbers marked with asterisk were lake trout.

Others were speckled trout.
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of Diaptomus and Epischura (Calancida group) and of Cyclops (Cycloppida

group) were found in almost all the lakes in large numbers. They
probably belong to species of which adults were identified from those
lakes. No adult copepods were found although nauplii were found in
all lakes except Rye Lake, and may have been present there also.

A few species were found in only one lake. Particular care
should be taken to protect those lakes from polluta.nts so as to ensure

the survival of the species. The cyclopoid species Eucyclop macrurus

is possibly a new record for North America. It was collected only from
Louie Lake. |

Table 5 provides a summary of the percentage composition of
the zooplankton communities in each of the lakes examined. Cladocerans
dominate the population in only one lake (2A11)} while the calanoids are
predominant in eleven of the lakes and the cyclopoids in nine. Copepod
nauplii dominate only in Lake 2A12 but are almost as plentiful as calanoids
in Lake 2A9,

Fish Species

Twenty-seven species of fish from nine families were captured
from the lakes and streams of Pukaskwa National Park and the adjacent
shoreline area of Lake Superior. In addition several specimens of

lake sturgeon (Acipenser fulvescens) were examined by the author
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Table 5. Percentages by number of each group of zooplankton found in each of the
22 lakes examined in Pukaskwa National Park in 1972,

Lake Group
Name Number Cladocera Calancida Cyclopoida Copepoda Nauplii
Louie 6C23 24,7 22.6 48. 4 4.3
Lurch 6D1 34.0 17 8 42.5 5.7
Birch 6D3 14.7 59.6 217 4.0
Rye 6D26 5.5 80. 2 14, 3 -
= 2A3 17.9 53. 6 = 28.6
- 2A2 16.9 39: 5 36.0 7.6
= 2A6 6.0 14. 8 45, 3 34.0
= 2A8 18. 2 47.7 2.3 31.8
= 2A12 19.6 30. 4 16.1 33.9
- 2All 69,3 21,1 3.3 6.5
= 2A10 6.7 65. 2 23. 17 4.4
= 2A9 26.6 34.6 4.8 34. 0
= 3A50 20.8 40. 7 19. 4 19; 1
- 3A51 9.6 39. 9 44, 9 5.6
Tagouche 2B56 12. 4 41.5 44, 4 1.7
- 2A13 351 14. 2 45.5 5.2
= 4B69 19.0 32.7 44.6 3.8
= 4B71 5.4 74. 6 0.7 19. 4
Widgeon 4F1 9,1 38, 2 50. 8 1.9
N. Soldier 6D27 16. 3 44, 0 37./3 2.4
S. Soldier 6D38 3.2 42.1 48. 8 5.9
Cascade 3B34 10. 1 57,5 26. 6 5,8
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from catches made by commercial fishermen in Lake Superior's coastal
waters adjacent to the Park,

With the exception of three species, all the fish listed in the
checklist in Appendix A. were taken by the limnology survey party.

One specimen of brown trout (Salmo trutta) was captured in Otter Cove

by L.E. Holly, and one specimen of carp (Cyprinus carpio) was taken in

Oiseau Bay by Ted Schintz. Other anglers interviewed when they

stopped over at Otter Island reported having taken walleye (Stizostedion

vitreum) in the mouth of the White River.

A list of common names of the species captured from the
individual lakes of the interior is given on the maps of the lakes. The
lists may not contain every fish species present in the lakes but only
those shown to be there by our collections. We could not seine some
lakes because of rough shorelines, hence some minnow species may have
been missed in those lakes. In some instances the gill nets could be set
for only a few hours during the day while other survey procedures
were being carried out, hence the numbers of fish taken by that method,
compared to those taken by over-night sets, would not be commensurable.

Species collected by the party along the Lake Superior shore,

trout, lake whitefish, (Coregonus clupeaformis), burbot (Lota lota)

and the slimy sculpin (Cottus cognatus).

|
|
which do not appear in any of the other lakes examined are: rainbow
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Gruchy (1971) provided the Park Administration with a checklist
of fish species that might be found in Pukaskwa National Park, He listed
56 species from 16 families, All the species collected in the present
study appear on his list. It is very likely that more of the species he
has listed will be found in future surveys.

None of the species collected so far are considered to be rare
or endangered species.

The distributions and numbers of fish in each area are given
when the individual waters are discussed later in the report.

Aquatic and Shoreline Plants

At most of the lakes surveyed there was little aquatic vegetation,

even in the shallow waters. Yellow bullhead lilies (Nuphar variegatum)

were seen at the outlet of Lurch Lake, and scattered plants of the species
were also seen at Louie, 3A51, 2A9, 4B69 and North Soldier lakes.
Bullrush (ScirEus sp. ) were present at Louie and North Soldier lakes.

Smartweed (Polygonum sp. ) and coontail (Cerataphyllum demérsum)

were also present in North Soldier Lake which, together with Louie Lake,
appeared to have the greatest abundance of aquatic plants of all the lakes
examined. At lake 4B69 and 3A51 where there was some shallow water
and weak current flows there were scattered stands of bur reed

(Sparganium sp. ).
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The shores of all lakes were rocky. Shoreline vegetation was

made up mostly of cedar (Thuja occidentalis), often growing to the edge

of the water in dense stands, pine (Pinus banksiana), spruce (Picea

glauca) and some balsam fir (Abies balsamea). The few patches of

sand or shelving shoreline on such lakes as 4B69, 4B71, 2B65 and 3A51

had wild iris (Iris virginica var. Shrevei), pitcher plants (Sarracenia

pourpuria), and on Lake 3A51 sundew (Drosera rotundifoliz) growing

in the wet areas at the water's edge.

In future, if a comprehensive list of the aquatic plants in the
Park is required the investigators should make their collections in
August and September in most areas, and possibly in late July in the
northern inland area around Louie and the Soldier lakes since the latter
locations are farther from Lake Superior and tend to warm up earlier
in the year,

Individual lakes

Louie Lake (6C23)

Louie Lake is part of the East Reverse Creek drainage systen
in the north of the Park. The creek drains into Lake Superior through
the Oskabukuta and White rivers,

The lake is wide and shallow with some irregularity of the
shoreline (Figure 1A). Unlike other lakes in the Park the basin was sand

except a small area of rock at the north end. The lake is exposed to
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strong spring winds which stir the bottom sediments. The resulting
suspended sediments explain why the transparency (Table 2) is lower
than that of the other lakes in the area. The disturbance of the shallow
water by the wind reduces the likelihood of oxygen depletion (Figure 1A)
at the bottom by breaking up the thermocline in late summer. Productivity
as estimated by the specific conductance (Table 1) was low although
the lake was eutrophic,.

Half the plankton sample was cyclopoids mostly juvenile Cyclops
sp. There were about equal numbers of cladocerans and calanoidans
with a small percentage of copepod nauplii (Tables 4 and 5).

The catch in an overnight gill net (Figure 1B) was dominated by

white suckers (Catostomus commersoni). However, in two seine hauls

redbelly dace (Chrosomus eos) was the principle species. An unidentified

species of crayfish was found.

Eastern brook trout were scarce, probably partly as a result of
competition from suckers and lake chub, but also because beaver dams
blocked access to spawning grounds. However, even if angling is
limited, the lake by virtue of its sandy beach at the northeast corner
and shallow, hence warmer water for swimming is likely to be attractive
to visitors. It is known as a favoured moose haunt, and has the remains

of an old logging dam at the outlet.
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Fig. 1A. Louie Lake; bathymetry, physical features, and fish species.
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Fig. 1B. Louie Lake; bench mark location, sampling stations, waterflows

and landmarks of interest.
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Lurch Lake (6D1)

Lurch Lake is a large rocky lake in the same area as Louie Lake.,

The shoreline is rocky and irregular except at the extreme north and
south ends and a small swampy area in the outlet bay. The lake's
outlet stream flows a short distance to the west then turns north for
about 2} miles to join the Oskabukuta River (Fig. 2B).

The small volume of deep water (Fig. 2A) compared to the
surface area, the rock bottom and the higher flushing rate combined to
give a specific conductance (Table 1) lower than Louie Lake, and Lurch
Lake is classified as mesotrophic. Although the water colour was
medium brown (Table 2), the same as Louie Lake, the transparency
was greater because the deeper water was less stirred by the wind. For
the same reason the thermocline would last all summer, Since the
thermocline was 37 ft (12m) 70% of the lake would be warmed to the
bottom. Trout would seek the cooler water below the thermocline out
of the range of anglers. However gill netting suggested there were
few trout. Suckers and lake chub dominated the catch (Fig. 2B).

In the plankton sample, cyclopoids were still the dominant
group. Although there were four species of cladocera as compared to
five in Lake Louie they were more numerous in the sample. Despite
the vertical plankton haul being twice the length of the Lake Louie

sample it caught less plankton, a reflection of the lower productivity

(Tables 4 and 5).
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Aquatic plants were not abundant at the time of our visit but
there were a few yellow bullhead lilies beginning to appear in the
shallows, and along the north side of the outlet bay there was broad

leaved arrowhead (Sagittaria latifolia), both, shallow water plants that

are sought after by moose. Reed beds (Eleocharis sp.) were common
along the west shore and around the inlet creek from Birch Lake.

The lake contained few trout, and spawning grounds occurred
only at the outlet. There were no beaches, all of the shoreline being

rocky. Parts of the lake were favoured feeding areas of moaose.




38

Fig. 2A. Lurch Lake; bathymetry, physical features, and fish species.
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Fig. 2B.

Lurch Lake; bench mark location, sampling stations, waterflows

and landmarks of interest.
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Birch Lake (6D3)

Birch Lake is due east of and drains into Lurch Lake. The outlet
stream for the first half mile is not navigable because of rapids, but for
the remaining half mile to Lurch Lake it is passable by cance or small
boat,

Of the lakes examined it is the largest, but shallow (Fig. 3A)
with a rocky shore and submerged rocks around the two small islands,
As it is so shallow (Table 2) it is classified as eutrophic although the
specific conductance (Table 1) was about the same as Lurch Lake. The
water colour and transparency (Table 2) were the same as Lurch Lake.
Although there was a thermocline between 13 to 20 feet (4 and 6 metres)
the water was warmed at the bottom. Oxygen concentrations (Fig. 3C)
were adequate for fish at all levels, and the carbon dioxide concentrations
below the thermocline was only 10 p.p. m.

The plankton sample was three times as large as the sample
from Lurch Lake, although the haul was only half as long. However, it
is likely that the single sample reflects uneven distribution rather than
high over-all plankton densities, since the productivity, as estimated
by the specific conductance was not high. Calanoids were the dominant
group forming 60% of the sample, while cyclopoida comprised 22% and

cladocerans 15% The balance was copepod nauplii.
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Lake chub and blacknose shiners dominated the fish samples
with only one speckled trout being caught. The lack of spawning
grounds - the only stream that had gravel suitable for spawning was
blocked by beaver dams - may explain the low trout population, as
Birch Lake could be expected to be one of the most productive speckled
trout lakes.

The lake has more sandy beaches than Lurch or Rye Lake. One
of the sandy beaches is bisected by a spring-fed stream from Lake 6D14
which adds to its attraction as a picnic and swimming site. The shallows
of the eastern shores and the submerged rocks around the islands

would limit the use of the lake by power-boats (Fig. 3B).
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Fig. 3A. Birch Lake; bathymetry, physical features, and fish species.
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Fig. 3B. Birch Lake; bench mark location, sampling stations, waterflows

and landmarks of interest.
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Rye Lake (6D26)

Of the three lakes in the same drainage system ie: Lurch, Birch
and Rye lakes, Rye Lake is the smallest, deepest, and most scenic.
The shoreline is precipitous rock except for a sandy area around the
inlet of a creek on the west side; and two sandy strips on the east shore
toward the north end. The outlet creek plunges over low falls immediately
on leaving the lake, passes through a small lake and down a narrow
deep channel to enter Birch Lake from the south half a mile away. Until
the falls are reached the creck is navigable by a canoce (Fig. 4A and 4B),
The water was moderately brown, slightly darker than Birch
and Lurch lakes. It was considerably more transparent partly due to
its greater mean depth, nearly twice that of Birch Lake (Table 2). Between
20 and 26 [eet (6 and 8 metres) there was a sharply defined thermocline
below which temperatures fell to the minimum of 390F at the bottom.
Oxygen levels were high at all depths, the minimum being 71 per cent
of saturation. Carbon dioxide levels were low being only 7 p.p. m. at
the bottom. The specific conductance at 26. 9 umhos was lower than those
ol Birch and Lurch lakes. The low specific conductance and the depth
of lake classily it as oligotrophic (Table 1).
Plankton were scarce with only a quarter as many taken as in
Birch Lake although the haul was lwice as long. The sample was

unique among all lakes sampled in that there were no copepod nauplii,
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and unknown species of Polyphemus, and Eurytemora were taken which
were not found in the other lakes. Calanoids, especially Diaptomus
species, dominated the sample comprising 80 per cent, while 14 per
cent were cyclopoids and 5 per cent cladocerans (Table 4 and 5. )
The gill net catch was dominated by suckers and the seine hauls

by lowa darters (Ethoestoma exile) and blacknose shiners (Notropis

heterolepis). Pearl dace (Semotilus margarita), of which two were

found, had not been taken from the other two lakes in the chain, but
were found in North and South Soldier lakes which drain into Rye Lake.
One small creek (Appendix F, 5) and possibly the inlet from the Soldier
lakes have spawning grounds suitable for trout but the lake's low pro-
ductivity would limit the size to which trout could grow., Some trout
were found but the lake's principle attraction is its scenic qualities
(Appendix F, 3). Potential camp sites at the south end, and the beach on
the western side could be made available for camping and swimming

respectively,
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Fig. 4A, Rye Lake; bathymetry, physical features, and fish species,
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Fig. 4B. Rye Lake; bench mark location, sampling stations, waterflows

and landmarks of interest.
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North Soldier Lake (6D27)

This lake is separated from South Soldier Lake by a swampy area.
Both lakes belong to the same drainage system as the lakes previously
described. The outlet creek flows through a swampy area on the east
central shore into Rye Lake, two miles to the east (Fig. 5A and B).

North Soldier Lake is medium-sized with steep rocky shores
except at the southern end. The water was not especially deep but was as
transparent as Rye Lake. The water colour was light brown (Table 2).
Although the specific conductance of 36. 8 umhos (Table 1) was slightly
higher than those of the previous described lakes, the lake was still
classified as oligotrophic. The thermocline was located between 23 and
30 feet (7 and 9 metres). Oxygen levels (Fig. 5C) to the lake bottom
were adequate for fish survival, but the carbon dioxide levels of 30 p. p. m.
below 60 feet (20 metres) might interfere with the use of available oxygen
supply by fish below that level,

The numbers of plankters caught was about the same as the
numbers in Louie Lake although the haul was twice as long. Calanoids
and cyclopoids made up 44 per cent and 37 per cent respectively, while
16 per cent consisted of cladocerans, and the remainder copepod nauplii.

Although the calanocid Diaptomus oregonesis was common, North Soldier

was the only northern lake in which it was found. In the residue of

the sample a few Tropocyclops prasinus (Mexicanus) were found; the

only occurrence of that species in the Pukaskwa samples (Tables 4 and 5).
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The fish fauna appeared scarce with only one speckled trout and

one chub (Couesius plumbeus) being taken in an overnight gill net, In

a seine haul two pearl dace and 19 sticklebacks (Culaea inconstans) were
caught. Although no suckers were found, their presence in South Soldier
Lake suggests they probably are present in North Soldier Lake. The

gill net was set where only part of it was in the warmer water above

the thermocline where the suckers would have been most plentiful.

The lake is capable of supporting more speckled trout than it
does at present. Beaver have been very active and their dams have cut
off spawning areas in the inlet and outlet streams as well as raising the
water level by 2.5 feet (0,6 metres) hiding any beaches that may have
been present.

A few plants were identified in the shallow areas at the south
end, namely the yellow bullhead lily, smartweed (Polygonum sp. ),

coontail (Ceratophyllum demérsum) and bull-rush.
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Fig. 5A. North Soldier Lake; bathymetry, physical features, and fish species,
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Fig. 5B. North Soldier Lake; bench mark location, sampling stations, waterflc

and landmarks of interest.
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Figure 5C. Oxygen and temperature determinations. North Soldier Lake. July 28, 1972.
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South Soldier Lake (6D38)

South Soldier Lake is separated from North Soldier Lake by about
300 feet of swamp through which water seeps, since no channel could
be found connecting the two lakes at the present high water levels
(Fig. 6A and 6B).

It is slightly the larger of the two lakes with a more regular
shoreline, although it is also rocky with no discernible beach. The
mean depth of 39 feet (12 metres) is greater than that of North Soldier
Lake. Itis also lighter brown, and has a higher Secchi disc reading
(Table 2). A surprising feature was that the specific conductance
was 63. 3 umhos (Table 1), almost double that of the north lake although
both are classified as oligotrophic. The difference suggests that the
flow from the south to the north lake is small compared to the flow
from other sources. Probably most of the flow is from lakes 6D28 and 29
to the east, and they probably, therefore, have low specific conductance
values.

The thermocline was between 26 and 32 reet (8 and 10 metres)
with high oxygen levels at all depths. At the bottom the oxygen concen-
tration was almost 10 per cent higher than in the north lake. Carbon
dioxide levels were low (10 p.p.m. ) at the bottom (Fig. 6C).

The quantity of plankton was similar to the north lake although

the haul was longer. There were more cycopoids (49 per cent) than
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calanoids (42 per cent) in this lake and a few cladocerans (3 per cent)
and copepod nauplii. The two lakes differed in species composition as
well as the proportions of the orders (Tables 4 and 5).

The fish population appeared to be better balanced between
numbers of species than in any of the other lakes examined in the
northern part of the Park. Speckled trout dominated the overnight gill
net catch. They were also taken in the seine hauls, as were suckers, pearl

dace, brook sticklebacks, (Culaea inconstans) and redbelly dace. The

last named were probably pfesent in the north lake although not actually
found during sampling. The inlet stream seemed to have sufficient
spawning grounds to maintain the trout population in balance with the
forage species at the present angling intensity,

Aquatic vegetation was scarce with a few yellow bullhead lilies
at the southern tip. The north end was fringed by bullrush and smart-

weed with coontail and yellow bullhead lilies in the shallows.
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Fig. 6A. South Soldier Lake; bathymetry, physical features, and fish species,
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Fig. 6B. South Soldier Lake; bench mark location, sampling stations, waterfloy

and landmarks of interest,
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Widgeon Lake (4F1)

Widgeon Lake occupies an isolated position in that the Park
boundary makes an eastward bulge to include the lake inside the Park.
It is the only large lake in that area, and it is the third largest of the
lakes examined (Table 2), Despite its size the lake is shallow with only
one small area of deep water (Fig. 7A)., Hence even though the specific
conductance was low (33.5 umhos, Table 1), the lake is classified as
eutrophic. The water was slightly brown and clear with a secchi disc
reading of 21 feet (b metres). Between 23 and 29 feet (7 and 9 metres)
there was a thermocline, but there was considerable warming to the
bottom. In the deep part of the lake oxygen levels were low (26.8 per
cent saturation) (Fig. 7C) but carbon dioxide levels were also low
(10 p.p.m. ), and therefore fish would not be restricted by oxygen
defficiency.

The number of plankton was high, being second only to Louie
Lake. About half the sample consisted of calanoids, with 38 per cent
cyclopoids, 9 per cent cladocerans and the remainder copepod nauplii.

Both the first two groups were dominated by juveniles. Daphnia pulex

dominated the cladocerans, and this species was only found in one other

lake in the park (South Soldier). Widgeon Lake was one of the two

lakes samples in which no Bosmina longispina were found (Table 4 and 5).
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The only fish caught were speckled trout, suckers, pearl and
redbellied dace. With the exception of South Soldier Lake the trout
population was the highest found. There appeared to be suitable spawning
grounds in the outlet. For the last few years Widgeon Lake has been
a favourite lake for winter fishing; it may be that the numbers of trout
taken reduced competition with the suckers as there appeared more small
suckers than usual.

In the shallow swampy area smartweed and yellow bullhead

lilies were growing (Fig., 7B).
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Fig. 7A. Widgeon Lake; bathymetry, physical features, and fish species.
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Fig. 7B. = Widgeon Lake; bench mark location, sampling stations, waterflows

and landmarks of interest.
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Figure 7C. Oxygen and temperature determinations. Widgeon Lake. July 26, 1972.
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Cascade Lake (3B34)

This was the only lake in the southern interior of the Park large
enough for an aeroplane to land. Although not one of the largest (Table 2)
it was one of the deepest of the lakes examined. The shoreline was more
regular than that of most lakes (Fig. 8A and B). The outlet stream drains
to the west and joins the outlet from Scapula Lake before flowing northwest
to meet the Cascade River near its mouth in Lake Superior.

The colour rating, 45 Hazen units, was more than double that of
other lakes (Table 2). The deep brown water and greater than expected
turbidity restricted the Secchi disc reading to 9 feet (3 metres). The
deep water and low specific conductance (33 umhos) classify the lake
as oligotrophic (Table 1).

The surrounding land shelters the lake surface from wind. This
and the depth of the water may explain the shallow thermocline between
13 and 20 feet (4 and 6 metres). A further unusual factor was the
coldness of the lake waters, the surface temperature was llDF cooler
than that of Widgeon Lake taken only 7 days before. T};e proximity of
Lake Superior and the higher altitude may have a cooling influence though
the 11°F difference seems greater than these factors could be expected to
cause. Oxygen concentration was high at all depths, and carbon dioxide

was only 2 p. p. m. near the bottom.
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Although the productivity, as measured by specific conductance,
was the same as that of Widgeon Lake the quantity of plankton in the 90
feet (28 metre) haul was only half as much. Reduced light penetration
from the high turbidity and deep colour may have decreased the plankton
preduction.

Calanoids made up over half the sample (58 per cent), cyclopoids
27 percent, cladocerans 10 per cent, and copepod nauplii the remainder.

As in Widgeon Lake there were no Bosmina longispina but all other common

species were collected (Tables 4 and 5).
Fish were scarce. Only two redbelly and one pearl dace were

caught, and one fathead minnow (Pimphales promelas). There would

appear to be some barrier preventing speckled trout and suckers reaching
Cascade Lake, as conditions in the lake are suitable, and spawning
grounds are available. The minnows may have been introduced by
anglers using them as bait. Some small neighbouring lakes within the
same drainage system probably also lack trout. It would be of interest
to survey downstream from the lake to find how far speckled trout have
penetrated up the stream and what barriers are responsible for keeping
them out.

Aquatic vegetation was sparse but there was some smartweed
(Polygonium sp. ) adjacent to a small sandy beach at the inlet end on

the east, yellow bullhead lilies in the small bay on the south side of the
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lake, and three-square rush (Scirpus sp. ) on the shoals between a
small island and the shore on the southwest side,
The lake was the only one in the southern interior large enough
to be reached by aeroplane and it was selected for sampling in the
hope that it would be typical of other lakes in the interior. However its

great depth and other features make it unique rather than typical.
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Fig. 8A. Cascade Lake; bathymetry, physical features, and fish Species,
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Fig. 8B. Cascade Lake; bench mark location, sampling stations, waterflows

and landmarks of interest.
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Figure 8C. Oxygen and temperature determinations. Cascade Lake. August 7, 1972,



86

Tagouche Lake (2B56)

This is a smaller lake one-quarter mile from Lake Superior, and
the maps indicate that it drains into Lake Superior through Tagouche Creek.
However, at the time of the survey there was a low beaver dam above
the falls on the creek, and the water was flowing into Tagouche Lake.
The shoreline was regular and muddy or sandy except for one rock face
along the north side. The lake was of medium depth for its surface area
(Fig. 9A and B).

The water was light brown and clear with a Secchi disc reading
of 18 feet (5.8 metres) (Table 2). The specific conductance (102 umhos)
was the second highest of the lakes examined (Table 1). It indicates
a productivity two to three greater than most lakes examined in Pukaskwa

National Park and equal to the productivity of Meach Lake, Gatineau Park

(Currier 1969).

A broad thermocline was evident between 16 and 26 feet (5 and
8 metres), Below that there was little warming to the bottom. Oxygen
concentrations were high (Fig. 9C) except in the bottom 6 feet (2 metres)
where the level fell to 32 per cent of saturation. The carbon dioxide
concentration did not exceed 10 p.p.m. at the bottom at the time of the
survey. However, since the survey was made in early July it is likely
some oxygen depletion would become evident by late summer, so the fish
population may be excluded from the deeper bottom areas below the

thermocline.
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The plankton haul of 37 feet (11 metres) caught almost equal
numbers of cyclopoids (44 per cent) and calanoids (41.5 per cent) with

12 per cent cladocerans, and copepod nauplii making up the balance.

The total quantity was similar to that taken in Widgeon Lake. Ceriodaphnia

lacustris, a cladoceran species, was found only in some lakes near the
Lake Superior coast (Tables 4 and 5).

Few fish were caught and these were small yellow perch and
northern pike. The latter attract anglers to the lake. From discussions
with R. Collins and Napoleon Michano we learned that anglers have
occasionally taken northern pike up to 10 pounds in weight. The lake
has some beaches, mostly at the west end, which might be suitable
for bathing. The lake also has an abundance of freshwater clams,
the shells of which might cut the feet of people wading about in the water
adjacent to the beach. Judging from the piles of old opened clam shells
found at various places along the shore some animals have been using
the clams as food, (possibly otter). Otter, mink and muskrats are
fond of clams. Beaver might have heaped the shells up accidentally

when preparing their scent mounds (Novakowski, personal communication).



88

Fig. 9A. Tagouche Lake; bathymetry, physical features, and fish species,
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Fig., 9B. Tagouche Lake; bench mark location, sampling stations, waterflows

and landmarks of interest.
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Lake 2A3

This small lake is about one-quarter mile inland from Otter Cove

behind Gus Weidman's old trapping cabin, from which the trail starts, and
about half-way between Lake 2A2 and Lake Superior.

The lake is narrow and shallow with a slightly irregular shoreline
(Figures 10A and B). The water colour was a moderate brown and fairly
clear, with a Secchi disc reading to the bottom at 12 feet (3 to 6 metres)
(Table 2). The specific conductance reading of 63. 2 umhos indicates a
chemical productivity about twice as great as that for Cascade Lake
(Table i). With this high a specific conductance, and shallow water,

Lake 2A3 is classified as eutrophic. The lake warms to the bottom early

in the year and the complete circulation that results prevents any oxygen
depletion (Fig, 10C) during the summer. Some oxygen depletion may occur
during the winter wheﬁ the lake is ice-covered, but the presence of a

lish population suggests that complete stagnation does not take place. Carbon
dioxide readings of 5 p. p.m. were obtained at the surface and near the
bottom of the lake.

The one short total vertical haul of 12 feet (4 metres) indicated
a rather sparse zooplankton fauna. The Calanoida group was dominant,
making up 53. 6 per cent of the éample. Cladocerans contributed 17. 9
per cent, and the remaining 28. 6 per cent were copepod nauplii. No
adult forms of the Cyclopoida were found but a few juveniles of a Cyclops

species were recognized (Table 4 and 5).
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Few fish were caught and these represented only two species -

yellow perch and spottail shiners (Notropis hudsonius). None of the

specimens caught were longer than five inches (15 centimeters).

The presence of trout is precluded by the presence of yellow
perch and the absence of spawning areas. In addition, because of the
shallowness of the lake any prolonged periods of hot weather may raise
the water temperature above 7OOF (ZIOC), the level of tolerance of
speckled trout. The possibility also exists that in some winters stagnation

may reduce the oxygen level below trout requirements,
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Fig. 10A. Lake 2A3; bathymetry, physical features, and fish species.
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Fig. 10B. Lake 2A3; bench mark locations, sampling stations, waterflows

and landmarks of interest,
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Lake 2A3., June 21, 1973.

Figure 10C. Oxygen and temperature determinations.
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Lake 2A2

This was a small oblong lake with regular shoreline, one-half
mile inland from Otter Cove and one-quarter mile inland from and 250
feet (62 metres) above Lake 2A3. A small outlet stream leaves the lakes
from the west end and flows northwest into Lake 3A51 (Fig. 11A).

The lake is deep for its area having a mean depth of 23 feet
(7 metres) (Table 2). The water was medium brown in colour with a
transparency of 13 feet (4 metres). The specific conductance was as
high as Lake 2A3 (63. 2 umhos) (Table 1) but the lake is classified as
eutrophic from its depth proportionate to area, and oxygen and temperature
regimes,

The temperature and oxygen determinations (Fig. 11C) indicate
the difference that exists between Lake 2A2 and its neighbour 2A3. The
surface temperature of 600F (150C) was 3 degrees lower than 2A3, and
a well-defined thermocline was present lying between the 13 and 20
feet (4 and 6 metres) depths. Below the thermocline the water was cold,
with no warming at the bottom. Oxygen levels were high to the thermocline
but had dropped to 23. 6 per cent of saturation at the lake bottom. By
late summer oxygen levels below the thermocline may become too low to
support fish so about half the area of the lake bottom would be lost as a
feeding ground for a trout population. The carbon dioxide level of 10
P.-p.m. near the bottom of the lake was low, giving some indication that
there are not large amounts of organic matter decomposing in the bottom

deposits.
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The number of individuals and species in the plankton sample was
greater than from the Lake 2A3 sample. Calanoids (40 per cent) were
slightly more numerous than cyclopoids (36 per cent), which had
scarcely been present in Lake 2A3. Cladocerans made up 17 per cent
and copepod nauplii the remainder. The calanoids were dominated by

Diaptomus siciloides, a species not found in other lakes in the Park

(Table 4 and 5).

Netting caught mainly small yellow perch, all less than 6 inches
(20 centimetres) in length, and some lowa darters. A self-sustaining
trout population is precluded by potential competition from perch (probably

introduced by anglers using live bait), and the absence of spawning beds.
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Fig. 11A. Lake 2A2; bathymetry, physical features, and fish species.
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Fig. 11B. Lake 2A2; bench mark locations, sampling stations, waterflows

and landmarks of interest.
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Figure 11C. Oxygen and temperature determinations. Lake 2A2. June 22, 1972.
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Lake 2A6

This is a small basin-shaped lake with regular shoreline one-
third mile from Otter Cove into which the outlet flows (Fig. 12B). The
outlet is partially blocked at the lake by the remains of old beaver dams
though during spring floods fish can probably move out of the lake.
Since there is a difference of only 23 feet (7 metres) between the height
of the lake and Lake Superior the flow of the outlet creek is not rapid
enough to be a barrier to fish movement up the creek.

Although the shores are rocky they do not have sheer rock faces
characteristic of many of Park's lakes. The water was only slightly
stained brown and was clear, with a secchi disc reading of 14 feet (4.3
metres) (Table 2). The specific conductance determination of 105 umhos
is the highest found at any of the Park lakes (Table 1) examined. The
lake is classified as eutrophic and its chemical productivity is comparable
to some Gatineau Park lakes (Cuerrier, 1969)..

A broad thermocline existed at the time of the survey between 19
and 26 feet (6 and 8 metres) levels, below which there was some slight
warming to the bottom.l The shape of the lake basin and its orientation
(Fig. 12A) and exposure to the prevailing winds may cause the lake to
be warmed to the bottom in late summer. Oxygen levels were high at
all depths (Fig. 12C) and the carbon dioxide determinations were only

5 p.p.m. at the surface and the bottom.
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The plankton sample was notable for its paucity of species; for
example there was only one cyclopoid species although it made up 45
per cent of the total sample. The next most numerous groups were copepod
nauplii (34 per cent), calanoids (15 per cent) and cladocerans (6 per
cent) (Table 4 and 5).
Fish were scarce and the seine catch was dominated by Iowa

darters. At the outlet a mottled sculpin (Cottus bairdi) was caught. It

was probably from Lake Superior,

The single cisco (Coregonus artedi) taken in the gill net was

unusual in that although common to Lake Superior it is not often found

in small lakes. That the lake is one of the few lakes in the Otter Cove
area without perch, even though they could move up from Lake Superior,
suggests that the lakes that do contain perch, have them as a result of
careless live-bait angling. In terms of dissolved nutrients the lake
seemed to be potentially the most productive lake examined. It would
certainly be suitable for brook trout although the beaver dam would
block access to the spawning beds. It is likely that there used to be

a trout population, but that it died out from lack of breeding success.

It would appear that it has only been in recent times that the beaver dams
have been breached to allow entry of Lake Superior fish during high
water periods. As the two suckers captured had not attained spawning

age, and no young suckers were captured or seen, they had not been in
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the lake long. In a few years the lake may be full of suckers once the
few present start to reproduce. Also, other fish species may find their
way from Lake Superior now that the way is open, and the composition

of the fish population may be changed considerably in the next few years.
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Fig. 12A. Lake 2A6; bathymetry, physical features, and fish species.
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Fig. 12B. Lake 2A6; bench mark locations, sampling stations, waterflows

and landmarks of interest.
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Figure 12C, Oxygen and temperature determinations. Lake 2A6. Jualy 23, 1972,
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Lake 2A8

The lake is at the summit of the rocky edge that becomes Otter
Head and is the largest deepest lake in that area (Table 2). At the time
of the survey there was a small inlet supplying water to the lake at the
northwest end and no visible outlet. However, an underground outlet
was found where it surfaces about 100 feet from the south side of the lake
and flows a short distaﬁce into Lake 2A12. During the spring high water
period there would probably be an overflow down the same path the
underground stream takes.

The lake, which is divided into two basins, (Figures 13A and B)
separated by a narrow gap, has a rocky precipitous shore especially
around the smaller basin. With a maximum depth of 100 feet (30 metres)
and a mean depth of 45 feet (14 metres) it is evident there is very little
shallow water littoral zone in relation to the total area of the lake. The
water was light brown and clear, with a Secchi disc reading of 16 feet
(4. 9 metres) (Table 2). The specific conductance determination was 53. 6
umhos, suggesting chemical productivity about half as great as was found
at Lake 2A6 (Table 1). A broad thermocline was present between the 20
and 27 feet depths (6 and 8 metres). Below that temperatures fell off
to a steady 40°F (5°C). The slight warming of the water below the
thermocline to the lake bottom probably took place during the spring

overturn when there were strong winds. By its location the lake is
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exposed to wind particularly from the west or north-west. Oxygen levels
were high at all depths (Fig. 13C). Carbon dioxide readings were
only 5 p.p.m. at the surface and 7.5 P:p-m. at the bottom,

The number of individuals in the plankton haul was only about
one-eighth that taken from Lake 2A6. As in Lake 2A6, copepod nauplii
were particularly important as compared to many lakes, forming 32 per

cent of the catch. Half (48 per cent) of the catch consisted of three

species of calanoids which did not occur in any of the other lakes surveyed.

Diaptomus sicilis was the most abundant form identified, Limnocalanus

macrurus was common and Senecella calanoides was present in small

numbers., Cladocerans formed 19 per cent of the catch and the remainder
(2 per cent) were juvenile Cyclops (Tables 4 and 5).

Only four species of fish were caught during gill-netting and
seining; lake trout, chub and white suckers were taken in about equal

numbers with one ninespine stickleback (Pungitius pungitius). The

lake trout were probably planted, but it has not been possible to find

a record of the stocking. 0ld stocking records of the American Ca;n
Company were examined and they indicated the lake had been planted
with speckled trout, yet none of that species were recovered. The
suckers and lake chub now in the lake could have resulted from releases
of bait fish by anglers. The outlet stream, even when swollen by the

addition of any direct overflow coming from the lake in spring would
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offer a difficult means of entry, since that creek flow consists mostly
of a series of low waterfalls throughout its short length. The sticklebacks
may have entered the lake naturally, because they are often able to find
their way into waters other species cannot reach. They too, could have

been introduced by bait fishermen.
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Fig. 13A. Lake 2A8; bathymetry, physical features, and fish species,
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Fig. 13B. Lake 2A8; bench mark locations, sampling stations,

and landmarks of interest.

waterflows
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Figure 13C. Oxygen and temperature determinations. Lake 2A8. June 24, 1972.




123
Lake 2A9

A trail from Deep Harbour follows to this lake, which is one quarter
mile west of the north-west end of Lake 2A8, It is a small shallow lake
with irregular shores. A small outlet creek exists from the south-west
end and flows into Lake 2A10 (Fig. 14A and B).

The water had the least colour found during the surveys, with
only a light trace of brown stain (Table 2). It was also clear with a
Secchi disc reading of 14 feet (4. 3 metres) (Table 1). The specific
conductance of 50 umhos indicates that the lake is about average for
the Park in chemical productivity potential, but because the extended
shores and shallow water increase its potential productiveness relative
to its area, it is classified as eutrophic.

The water was too shallow for the formation of a thermocline, and
the temperature at the bottom was only 9OF (40C) lower than the surface
temperature. Oxygen levels were exceptionally high (Fig. 14C). Some
oxygen depletion may occur during wiﬁter but the presence of a large
fish population indicates that complete stagnation does not happen. Carbon
dioxide determinations revealed the concentration to be only 5 p.p. m.
at the surface and the lake bottom.

The number of plankton taken was similar to the sample from

Lake 2A6 but the proportion of the orders was different between the two

lakes. Calanoids and copepod nauplii were equally numerous (35 and
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34 per cent respectively). Cladocerans made up 27 per cent, and

cyclopoids less than 5 per cent. Daphnia retrocurva, a cladoceran, was

found in only this one lake during the survey (Tables 4 and 5).

Small perch, all less than 6 inches (18 centimeters), dominated
the gill-net catch, but lake chub were taken as well. The Iowa darter
was the most numerous species seined but spotted shiners and mottled
sculpins were also caught. Speckled trout are precluded from the lake

by its shallowness and high summer temperatures.
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Fig. 14A. Lake 2A9; bathymetry, physical features, and fish species.
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Fig. 14B. Lake 2A9; bench mark locations, sampling stations, waterflows

and landmarks of interest.
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Figure 14C. Oxygen and temperature determinations.
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Lake 2A10

This was a small deep lake about one-eighth mile east of Deep
Harbour on the Otter Head peninsula. The outlet creek flows into Deep
Harbour adjacent to the start of the trail that leads to the lake (Fig. 15A
and B). i‘he shoreline is irregular and rocky, and the depth greater
than would be expected from a surface area of 10 acres (4.0 ha). The
water colour was light brown and clear with a Secchi disc measurement
of 18 feet (5.5 metres) (Table 2). The specific conductance measurement
of 59. 6 umhos was slightly higher than that for Lake 2A9 (Table 1).
However, the total alkalinity measurement was higher also making the
chemical productivity measurement of Lake 2A10 slightly below that of
2A9. Depth in relation to the surface area, temperature and oxygen
regimes and water chemistry combine to place the lake on the borderline
between a mesotrophic and a eutrophic lake., A well-defined narrow
thermocline was present between the 13 and 20 feet (4 and 6 metre)
which is shallow for late June. The lake is partly sheltered from the
influence of the prevailing winds, so there is little water circulation.
The warming influence of the air currents are therefore less effective
than if the wind blew the length of the lake rather than across it. Below
the thermocline temperatures dropped rapidly as did the oxygen
concentrations (Fig. 15C). Some stagnation probably developes under

the thermocline in late summer, and the storage of oxygen would prevent
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the fish population from entering the deeper waters at that time. In a
lake like 2A10 that has steep shores and a limited littoral zone, the amount
of feeding area available to a fish population can be severely reduced.
Some oxygen depletion probably occurs in winter also, but apparently
there is enough reserve to maintain the fish population over that period.
The carbon dioxide level of 10 p.p. m. at the bottom was not high
considering the oxygen level there, suggesting that the bottom sediments
are low in decaying organic matter.

The plankton were about half as numerous as those collected at
lakes 2A6 and 2A9. Calanoids made up 65 per cent of the sample followed
by the cyclopoids (24 per cent) and cladocerans (7 per cent). Unidentified
copepod nauplii comprised 4. 4 per cent of the sample (Tables 4 and 5).

The only fish collected by gill-netting were northern pike and
many small perch. The steep rocky shores made it impossible to collect
minnow samples with a seine. Probably the same species would have
been found as in Lake 2A9 since the two lakes share the same drainage

system.
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Fig. 15A. Lake 2A10; bathymetry, physical features, and fish species.
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Fig. 15B. Lake 2A10, bench mark locations,

and landmarks of interest.

e

sampling stations,

waterflows
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Figure 15C. Oxygen and temperature determinations. Lake 2A10. June 26, 1972.
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Lake 2A1l

This is a small lake only about 100 feet (30 metres) from the shore
of Lake Superior in the Otter Head area. The outlet drops 8 feet (2.5
metres) from the level of the lake to Lake Superior but its short passage
is partially blocked by an old beaver dam (Figures 16A and B).

The lake is shallow and markedly irregular in outline. It is
sheltered from the wind by thick tree growth and high rocks, hence
despite its shallowness it is not turbid, but transparent to the bottom
and has light brown water colour (Table 2). It is eutrophic with a
specific conductance (55. 6 umhos) about average for the area of the
Park near the Lake Superior shore (Table 1).

As to be expected in a shallow lake the water warms to the
bottom and oxygen levels do not vary greatly (Fig. 16C). Stagnation
in winter may be partially alleviated by fresh waters from the inlet
creek. Carbon dioxide concentration was low and did not exceed 5 p.p.m,.

Relative to the length of the haul the plankton sample was the
richest in the number of individuals of the lakes examined. It was the
only lake where cladocerans contributed over half the sample (69 per
cent). Calanoids formed 21 per cent, copepod nauplii 7 per cent and
juvenile Cyclops the remaining 3 per cent. This is the only lake in which

the cladoceran, Ceriodaphnia laustis formed more than 5 per cent of the

plankton sample.
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The only fish caught were one lake chub and several spottail
shiners and Iowa darters. The lake is too warm in summer to support
trout. The fishes present are small in both size and numbers suggesting

that their numbers are periodically reduced by winter stagnation.
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Fig. 16A. Lake 2A11; bathymetry, physical features, and fish Species.
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Fig. 16B. Lake 2A1l; bench mark locations, sampling stations, waterflows

and landmarks of interest.
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Figure 16C. Oxygen and temperature determinations. Lake 2A1l,
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June 25, 1972.
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Lake 2A12

The lake is less than one-quarter mile south of Lake 2A8 and
about one-quarter mile inland from Lake Superior. The outlet creek
from Lake 2A8 flows into this lake and then continues on into Lake
Superior. The last 100 yards of the creek flows through coarse gravel
and the creek is not visible when it reaches Lake Superior (Fig. 17A and B).

The lake has a round shape with a regular shoreline and a surface
area of slightly less than 5 acres (2.0 ha). It was the smallest lake
surveyed in 1972 (Table 2).

The maximum depth was only 11 feet (3. 6 metres) but the mean
depth of 7.3 feet (2.2 metres) indicated that the shore dropped rapidly.
The water in the lake was medium brown although it had flowed from
2A8 where the water was only light brown. This suggests that there
must be considerable organic matter on the bottom which increased the
colour and turbidity - the Secchi disc reading was only 9 feet (2.7 metres).
The specific conductance measurement, 80.0 umhos, was higher than for
most lakes including Lake 2A8 (Table 1). .Possibly the flow from Lake
2A8 into Lake 2A12 dries up in early summer so that without any dilution
effect over a major portion of the year, evaporation has caused the
concentration of dissolved salts. Over a period of many years this could
result in an increase in the specific conductance. The depth of the lake,
temperature and oxygen regimes, and specific conductance classify the

lake as eutrophic.
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The lake was too shallow for stratification to occur, and there
was only a SOF CZOC) difference between the surface water temperature
and the bottom. Oxygen levels were high at all depths (Fig. 17C) and
carbon dioxide levels were low, being below 5 p.p. m.

The amount of plankton taken in the sample was small. Unidentified
copepod nauplii and calanoids each accounted for about one third of the
sample. The remainder consisted of 20 per cent cladocerans and 16

per cent cyclopoids. A species of the latter, Orthocyclops modestus, was

found in no other lake surveyed (Tables 4 and 5).

One gill net set for a few hours caught no fish. Seining was
attempted but the lake shore was unsuitable for such an operation and
no specimens were obtained. No small fish were seen along the shore.
However, it is likely that some minnow species live in the lake, unless the
inflow ceases during winter and oxygen depletion beneath the ice is
severe enough to suffocate any fish that enter.

The lake is scenically attractive with some pleasant areas for
campground development at both inlet and outlet ends, possibly the

most attractive sites in the Otter Head area,
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Fig. 17A. Lake 2A12; bathymetry, physical features, and fish species.
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Fig. 17B. Lake 2A12; bench mark locations, sampling stations, waterflows

and landmarks of interest.
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Lake 2A13

Lake 2A13 is about 600 feet (183 metres) inland from Lake Superior
and about one mile up the coast north-west of Tagouche Creek. There is
one small inlet creek but no visible outlet. Water could be heard running
through the rocks near the beach on Lake Superior adjacent to the lake, so
there is probably an underground outlet. The map shows the outlet
leading into Tagouche Creek through a slough adjacent to that creek but
no outlet could be found there. The stream located in the area where the
outlet was shown was flowing into the lake (Fig. 18A and B).

The lake is relatively small and square in shape with one small
shallow bay connected to the main body of the lake by a narrow channel.
The lake is shallow except for a deep pool at the north end. Most of the
lake is transparent to the bottom with a Secchi disc reading of 10 feet
(3 metres) (Table 2). The water was stained medium brown and the
specific conductance was 59. 4 umhos which was average for lakes in the
Otter Head area (Table 1).

The surface temperature was warm and near the lake bottom was
fairly cool, but no thermocline had developed. The oxygen level (Fig.
18C) near the bottom has fallen to only 18 per cent of saturation indicating
only a weak circulation in the deep hole. Carbon dioxide levels were a

constant 5 p.p. m. at all depths. Some winter stagnation may occur.
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The quantity of plankton was similar to that taken in Lake 2A6.
Almost half (46 per cent) of the sample consisted of cyclopoids, about
a third (35 per cent) were cladocerans, and the remainder were calanoids
(14 per cent) and copepod nauplii (5 per cent). Two oligochaete worms
(Nais sp. and Pristina sp.) were found in the residue, probably taken when
the plankton net accidentally touched the lake bottom (Tables 4 and 5).

The only fish collected were small yellow per;:h. The lake and

surrounding area are known favourite haunts of moose.
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Fig. 18A. Lake 2A13; bathymetry, physical features, and fish species.
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Fig. 18B. Lake 2A13; bench mark locations, sampling stations, waterflows

and landmarks of interest,
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Lake 3A50

This small lake is about one-quarter mile inland from Lake
Superior into which it drains direct by a small creek; however, an old
beaver dam partially blocks the exit of the creek from the lake (Fig. 19A
and B).

The lake is deep for its surface area and has only a narrow littoral
area. The water was coloured medium brown but was clear with a Secchi
disc reading of 14 feet (4. 3 metres) (Table 2). The specific conductance
of 61, 3 umhos was about average for lakes in the Otter Bay region, but the
lake rated low in the productivity index because of its low total alkalinity
measurement of 9 p.p.m. (Table 1).

Between 13 and 23 feet (4 and 7 metre) levels there was a
broad thermocline below which there was considerable cooling of the
water to the lake bottom. The oxygen readings were high (Fig. 19C) but
later in the summer there would be depletion of the reserves, and in
winter some stagnation would occur in deep water. The carbon dioxide
concentration (10 p.p.m.) at the bottom would also probably increase
during the summer as oxygen levels below the thermocline decreased.
The lake can be classified as eutrophic.

The plankton sample had a sim.ilar number of individuals as taken
from Lake 2A6 but with a different proportion of groups. The sample

was dominated by calanoids (41 per cent), and the rest of the samples was
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equally divided between cyclopoids (19 per cent), cladocerans (21 per
cent) and copepod nauplii (19 per cent). The cladoceran sample included

Leptodora kindtii and Ceriodaphnia lacustris, both rare species (Table

4 and 5).

The only fish caught were yellow perch, white suckers and spottail
shiners. No trout were seen although the lake is suitable for them It
is not a productive lake because of the limited littoral zone and low total
alkalinity, but it could provide some angling. The small inlet creek has
some spawning areas suitable for trout, providing it runs all year. It
is such a small stream it may dry up in late fall or freeze in winter. On
the edge of the lake by the inlet.stream is an attractive camp-site suitable
for five or six tents on an old logging camp area. Along the outlet

creek is a trail giving easy access to the lake.
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Fig. 19A. Lake 3A50; bathymetry, physical features, and fish species.
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Fig. 19B. Lake 3A50; bench mark locations, sampling stations, waterflows

and landmarks of interest.
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Figure 19C. Oxygen and temperature determinations. Lake 3A50. July 5, 1972.
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Lake 3A51

Like most of the lakes in the Otter Cove area Lake 3A51 is a
long narrow lake lying in a north-west south-east direction. The lake
1s one-quarter mile east of Lake 3A50 and one-half mile from the Lake
Superior shore.

The lake is divided into two basins connected by a shallow
narrow channel (Fig. 20A and B). The north basin is about half the size
and not as deep as the south basin. Although the larger basin has a
greater maximum depth, the deep area is restricted to the south end
leaving half the basin less than 10 feet (3 metres) deep. The small
outlet creek flows into Lake 3A50 while one of the inlet creeks comes from
Lake 2A2. Where the outlet leaves the lake there is an old beaver dam.

The water was a coloured darker brown than all lakes examined
except Cascade Lake. The water was relatively clear with a Secchi disc
reading of 11 feet (3. 4 metres) (Table 2. Thé specific conductance was
65. 3 umhos, slightly above the mean for the lakes studied in the Park
(Table 1). The alkalinity reading of 18. 4 p.p.m. was double that of
Lake 3A50, which gave Lake 3A51 a much higher productivii:y rating than
Lake 3A50, The lake is classed as eutrophic. A very well-defined
narrow thermocling was present between the 12 and 18 feet (4 and 6
metre) depths, below which there was no warming to the lake bottom.

The oxygen level (Fig. 20C) below the thermocline was only 15. 9 per
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cent of saturation, hence fish would not occupy the area of the lake below
the 20-foot contour. In Lake 3A51 that is not a large part of the lake.

The carbon dioxide reading of 15 p.p.m. in the deeper water
would also tend to reinforce the low oxygen concentration in repelling
fish from the water. High carbon dioxide levels inhibit a fish's ability
to use oxygen otherwise available to it.

The volume of the plankton sample caught was not exceptional.
Cyclopoids and calanoids, 45 and 40 per cent respectively, dominated the
catch. Cladocerans (10 per cent) and copepod nauplii (5 per cent) made
up the remainder (Tables 4 and 5).

Only the seine net caught any fish and this catch was only one
blacknose shiner and five small suckers. The netting suggests that the
total fish population is small and that if perch have reached the lake
their population also must be low. If perch are absent trout could survive
in the lake but would be unlikely to maintain their numbers by natural
reproduction.

The large shallow area on the north end of the larger basin had
scattered yellow bullhead lilies over most of it. They may increase in
numbers later in the season. There were many larger flag iris (Iris
versicolor) around the north shore of the lake. The point that separates
the two basins at the narrows is sandy and might serve as a beach for
swimmers. Also, a good level campsite area is available at the outlet

end of the lake.
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Fig. 20A. Lake 3A51; bathymetry, physical features, and fish species.
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Fig. 20B. Lake 3A51; bench mark locations, sampling stations, waterflows

and landmarks of interest.
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Lake 4B69

The lake is small and deep with an irregular shoreline including
one large island. It is about one-and one-half miles directly north of the
mouth of the Swallow River into which it drains. There is an active
beaver dam blocking the outlet which raises the water level in the lake
by 3 feet (one metre),

Relative to its surface area the lake is deep with steep shores
so that only in the two large bays at the south end is there a littoral zone
(Fig. 21A and B).

The colour of the water was a very light brown. It was clear
with a Secchi disc reading of 14 feet (4. 3 metres) (Table 2). The specific
conductance was 38. 5 umhos which was considerably lower than the
average for other lakes near the Lake Superior coast. That, coupled
with a total alkalinity of only 5 p.p.m. and a sum of constituents value
of only 21. 6 p.p.m. placed Lake 4B69 lowest in the lake productivity
evaluations for Park lakes surveyed in 1972 (Table 1). The low productivity
and other related factors place the lake in the oligotrophic class.

The quantity of plankton obtained in the 57-foot total vertical
haul was about average for the lakes in the Park. Most of the sample
(44. 6 per cent) were cyclopoids, with calanoids contributing 32. 7 per
cent and cladocerans 19. 0 per cent. Copepod nauplii made up 3. 8 per

cent of the catch. Only a few species were present. The cyclopoids
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were all either Cyclops bicuspidatus thomasi or unidentified juvenile

Cyclops species (Tables 4 and 5).

The overnight gill net caught a few speckled trout, yellow perch,
and cisco. Only yellow perch were taken in the seine net. Lake 4B69
was the only lake examined where yellow perch and speckled trout were
found together. The only speckled trout taken were specimens of good
size over two pounds (1 kilogram) in weight, and the perch too were
larger than any captured elsewhere, running up to 8 inches (25 centimetres)
in length. No trout spawning ground could be located, but there may be
spring-fed areas at the south end of the lake where a limited amount of
spawning takes place, There seems to be a greater outflow of water than
there is inflow entering by the one inlet stream found. Perch were
numerous, and attempts to angle for trout were constantly frustrated by
the perch attacking the bait or lure. Before perch were introduced the
lake was probably exceptionally fine for trout.

The lake was accessible from a trail that starts about two-and-
one half miles north-west along the Lake Superior coast from the mouth
of the Swallow River and follows the outlet creek to Lake 4B69,

The survey party observed a caribou swimming to the island.
From discussion with N. Mishano, it was our impression that caribou are

commonly found in the area around the mouth of the Swallow River.
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Fig. 21A. Lake 4B69; bathymetry, physical features, and fish species.
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Fig. 21B. Lake 4B69; bench mark locations, sampling stations, waterflows

and landmarks of interest.
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Figure 21C. Oxygen and temperature determinations. Lake 4B69. July 9, 1972.
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Lake 4B71

The lake is about one-half mile east of Lake 4B69, and there is a
trail between them. They are not part of the same drainage system as the
outlet creek of Lake 4B71 drains directly south into Lake Superior (Fig.
22A and B).

The lake shores and lake basin are regular in shape and the
depth is about average for the surface area, 12.2 acres (4.93 ha). The
water's colour was a light brown. The Secchi disc reading was 12 feet
(3. 7 metres) indicating little turbidity (Table 2). The specific conductance
was measured at 38. 2 umhos, almost the same as that measured in Lake
4B69 (Table 1). However, the total alkalinity, 7.7 p.p.m., was slightly
higher than that measured at Lake 4B69, The lake becomes warm at the
surface, and cools only a few degrees towards the bottom. Thefe was
no thermocline, and at the time of sampling no serious shortage of
oxygen in the bottom waters (Fig. 22C). However, the carbon dioxide
concentration near the bottom was 15 p.p. m, showing the beginning of a
build-up of that gas from decomposition of bottom organic materials., Some
stagnation probably also occurs in winter which may bring about a partial
winter-kill of fish in some years.

The plankton sample was the largest sample taken of all the lakes
surveyed. Three-quarters of the sample was Calanoida, mainly Diaptomus

minutus and unidentified Diaptomus sp. Copepod nauplii (19 per cent),
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cladocerans (5 per cent) and cyclopoids (1 per cent) made up the rest
of the sample (Tables 4 and 5).

One gill net was set for 5 hours, and caught two speckled trout,
each of which weighed about two pounds (1 kilogram). No seine samples
were obtained as no suitable sites for the operation could be found.
However, several ninespine sticklebacks were seen in the shallows among
the rocks. Other small fish species could have escaped detection.

No trout spawning grounds were located and since the only two
fish captured were large trout, it was initially thought they might have
come from an earlier stocking. It was noted (Leiff, 1971) that the lake
had been stocked with trout in 1955, but no subsequent plantings were
recorded. The generally accepted maximum age attained by speckled
trout is nine to ten years, and rarely do specimens reach these ages, so
it seems improbable that the fish caught during the survey were from the
1955 planting. A more detailed-study will be needed before any answer to.

that puzzling situation can be offered.
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Fig. 22A. Lake 4B7l; bathymetry, physical features, and fish species.
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Fig. 22B. Lake 4B71; bench mark locations, sampling stations, waterflows

and landmarks of interest,
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Figure 22C. Oxygen and temperature determinations. Lake 4B71. July 10, 1972.
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Appendix A

Recommendations

After having spent about eight weeks in Pukaskwa National Park

in 1972 collecting specimens and information on the aquatic resources, and a

large part of the winter and spring of 1973 collating and analysing the data,

the following observations are listed for the consideration of those involved
in the planning of future studies:
1. Time and resources were limited for the first aquatic survey.

As a result several facets of a typical survey were not covered while others

were not given the attention needed to gather complete information, e.g.

(a) Bottom sampling was not done because of the difficulty of
transporting the necessary equipment.

(b) Aquatic plant communities were not surveyed because many
identifications depend on fruiting bodies available only in late
summer.

fe) Fish and plankton sampling was done only to obtain specimens
for identification and not to get quantitative measurements.

More concentrated efforts are needed to assess quantities and
evaluate populations.

(d) Water chemistry can change considerably with the season.

Some of these changes have been predicted but need confirmation

from future surveys.
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(e) No phytoplankton samples were collected because no authority
could be found to carry out the identifications; a highly
specialized task for which the author does not feel qualified,

All these gaps in the information on the lakes already examined
should be filled to the degree that is justified by the requirements of the
Park's resource inventories. The lakes that may be utilized by anglers
or encroached upon by development should receive the most attention
as they are the ones most likely to be changed by use.

2. The various drainage basins of the Park should be mapped,
their areas assessed, and the main streams examined for the bottom fauna
and fish species. All lakes need not be examined but enough in each drainage
basin so species maps could be prepared to show the distributions. Such a
study may require several years' work.,

3. At those lakles where angling will be acceptable, the fish
populations should receive special study, particularly in connection with
their ability to withstand fishing pressure and their opportunities to
reproduce themselves.

4. In the larger lakes at the north end of the Park, Louie, Lurch,
Birch and Rye lakes in particular, beaver dams are favouring suckers
at the expense of trout. The balance could be shifted to permit higher
trout numbers and thus better angling opportunities. The shift could be

accomplished by a program of beaver dam removal to allow trout access
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to spawning areas, and sucker trapping to reduce competition with the
trout population. The operations could be done without the complete
decimation of the beavers or suckers. Trout require access only to those
streams where spawning areas are available, which are few in that area,
so only one or two streams would be affected. The procedure of trapping
suckers on their spawning runs reduces the adult population but does
not eliminate the species. Some spawning is permitted in areas unsuitable
for trapping. Further observations are required during the time of the
sucker spawning runs to find out which streams can be successfully
trapped.

5. Most park visitors prefer to camp near lakes and streams.
The waters visited in 1972 showed no obvious signs of pollution. Great
care must be taken in selecting campsites and in regulating the disposal
of wastes.

6. People like to identify a lake by name. Unnamed lakes in
areas being prepared for visitor use should be named. Colourful local
names should be used where possible (some lakes are named on maps put
out by the Province of Ontario but not named on Park maps). Attractive
signs should be erected to identify lakes,

7. National Park waters have greater values than their
potential as producers of fish. If the author seems to have emphasized

angling it is only because he has found from past experience that few
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"outdoor-type" people can look at or travel over a lake without feeling
a strong urge to catch a fish from it. To guard against unintentional
over-use, a substantial knowledge of what fishing pressure each area

can stand is needed to devise adequate protective measures.

J.C. Ward,

Limnologist.
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Appendix B

Checklist of Zooplankton Species Collected in Pukaskwa National Park in 1972.

'A' equals abundant, 'C' equals common, 'F' equals few, and 'R' equals rare.

General Abundance in Park

Cladocera:
Bosmina longispina
Daphnia galeata mendotae
Holopedium gibberum
Daphnia retrocurva
Diaphanosoma leuchtenbergianum
Leptodora kindtii
Ceriodaphnia lacustris
Daphnia longiremis
Daphnia pulex
Eurycercus lamellatus .
Lotona sp._

PolXEhemus SP.

2w I v e Be > B> B I @ TR~ Je e~ Y

Calanoida:
Diaptomus minutus
Epischura lacustris
Diaptomus siciloides
Limnocalanus macrurus
Senecella calanoides
Diaptomus oregonensis
Diaptomus sicilis

Eurztemora SP.

AHORH™RE

Cyclopoida:
Cyclops bicuspidatus thomasi
Mesocyclops edax
Cyclops scutifer
Orthocyclops modestus
Eucyclops macrurus*
Tropocyclops prasinus (Mexicanus)

TAHITOOO

*Possibly a new record for North American (Canadian Oceanographic
Identification Centre, Nat. Museum of Natural Sciences, Ottawa).
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Checklist of Fish Species Collected in Pukaskwa National Park in 1972,

Salmonidae:

Core gonus artidii

Coregonus clupeaformis

Salmo gairderii

Salmo trutta

Salvelinus fontinalis

Salvelinus namaycush

Esociadae
Esox lucius
Cyprinidae

Chrosomus eos

Chrosomus neogaeus

Couesius plumbeus

Cyprinus carpio

NotroEis heteroleEis

Notropis hudsonius

Pimephales promelas

Rhinichthys cataractae

Semotilus margarita

Trouts and Whitefishes
cisco
lake whitefish
rainbow trout
brown trout
brook trout
lake trout

Pikes
northern pike

Minnows

northern redbelly dace

finescale dace
lake chub

carp

blacknose shiner
spottail shiner
fathead minnow
longnose dace

pearl dace




Catostomidae

Catostomus catastomus

Catostomus commersoni

Percopsidae

Percopsis omiscomaycus

Gadidae

Lota lota

Gastrosteidae

Culea inconstans

Pungitius pungitius

Percidae

Etheostoma exile

Perca flavescens

Stizostedion vitreum

Cottidae

Cottus bairdi

Cottus cognatus

196

Suckers
longnose sucker
white sucker
Trout-perches
trout-perch
Cods
burbot
Sticklebacks |
brook stickleback
ninespine stickleback
Perches
Iowa darter
yellow perch
walleye
Sculpins
mottled sculpin

slimy sculpin
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Appendix D

Water sample analyses carried out by the Burlington Laboratories
of the Water Quality Division, Inland Waters Branch, Canada. Department

of the Environment.




ANALYSIS OF WATER SAMPLE(S) T e
(milligrams per litre) )
Lcation Pukaskwa National Park
Source of Water Louis Lake Lurch Lake Lurch Lake
Susipispy¥ex  Field No. 1 2 2A
Reference
LaboraterNumber v o oy @ v 2D s P e e e 4430 .. 4431 .
DHAETOE SAMPIRG « somre 2 v, en 5 84 5 Sune 7/720 L. June 10/72 . ... ... June 13/72
Date Sample Received ... ............ LJuly. 21/72. ... July 21/72.. ..., July 21/72,
Date of Analyses . ................. LJuly. 25/72. .. ....... July 28/72.......... July.25/72.
*Storage Period, (days) ... ........0uiirnn.. 8. i v wvan s sar BD e o s e B 42 ...
TempL.at SEMPUAR PC) om0 wsmwivn o sfoams o s a0 e S0 s S S8 B ST 5 25 S0k 0 E ee reraiein va oo
Ty, AL TESURE T OF s o s s, s a6 284 o movne e L4 20.4 .
Alkalinity, Phenolphthalein (CaCO3) .. ...|....... 0,0, ... 0.0 . 0.0..
Alkalinity, Total (CaCO3) ............0..... 4.2 ... .. Bidiis o e v v 6.8 .
Aluminum (AD) oo
Bicarbonate (HCO3) . ...............0...... L R 83, .
Calcium(Ca) . ........... vl . 008 o cunns o s g O 4,7..
Carbonate (COY « ws swvviv i wowies oo sloven as . 0,0, .. ... 0.0 0,0, .
Carbon Dioxide, Calculated (CO,) .. ... ..[....... 4.4, 260 5.3..
Carbon, Total Organic (C) .. ... .. ... et e e e S R SRR
Chloride (CI) .. ...t L. R A — Ll cciinns e v 3 0.2, .
Colour (Hazen Units) ...............0....... P i ssaTen i 8 g Fiew o an v o smvess pu e Se. ..
COPPETHCE). o vcowins s wmmss s womvasis Sfe Tovemits id SarBds 5 06 SUE% T5F 2% SOUSIER B5 00,55 s eremien ve memiererene
BWOHRAEY, « cvnon i on sma sy dogiin dE 350000 15 970 5% H6 050,55 58 Fiesememn vie mopiriom sie oo ans ste oo e
Hitdiiess, Total (G005 o danns =5 v at o3 van 18.5. ... ... ... ... 12,2 1242
Hatdness, Non Carbonate (CaCO5) ......[....... 4.3 0.8 LI
Iron (Fe) Extractable . .. ... .. oo e
DHSSOIVER oo vor mimuntlls son vy s, osseiionn 355 Atsvetionsss aus SUSSsionis oo TOSNERY S8 BGUE M Shse
Magnesium (Mg) .. ........ ... ... .L...... Ol v aveimmsse 0525 s veronst o5 55 i i 0,1..
Manganese (Mn) ERIACHbIE. covan swonle v vmmmen on wsens i ge swoen 5 v NEE R S B b s mu Seress
DiSstivEd wwvamm ov e 55 SV S SRR U 55 WeE % 08 3umneie sue s mime oin sreeiete ens sra st
Nitrogen, Ammonia QN v oo vnsin i wvfh o v 05 s e s s s s s s v e e e e e ee aihiay o ot
Nitrogen, Nitrate + Nitrite (N) . ............... 0.00............... 0405 s e v o 0.13.
Nitrogen, Organic (N) ... oL
Nitrogen, Total (N) .. .o oo e e e e
Qxygen, ConsumedfImiRMIBE  cvwmn snlosie on smsmme o o e o s simoss 0 0 WA 1 Do S o e
Oxygen. Demantl; ChEmieal. (BODY wuvwimn wofows o is v v v 0w 08 505 TR0 06 55 9905 rh £ 2 tmiee sn eooein v s
PH v v siavnmsen o as v s se wass wn v iy 5 o Q8w fe 55 o v oS B 6% iminimie e smcmimncs ve s 6.4
Phosphate Inorganic (PO4) . . oo o e oo
Phosphate Ortho (PO4) ... oot
Phosphorus Total (POs) .« v v vttt e e e e e e e
Potassium (K) ....................J....... T2 o oo s wa sy 0T pa vms o o6 wois 55 G 0.1..
Residue, Filtstable{105%6) s v on wms anmaicans v sonmesd o7 8 050508 55 55 Sb 68 58 250 vt S oome ns s e
Residug; Eixed Filterabl& (550°CY vv viw voloovns wv vmimt sn v oreaioia B ey surm R S SN i SRR o
Residue, Nonfilterable (105°C) . ... v o] o e
Residue. Fixed Nonfilterable (550°C) . .. .l o0t
Sthea(Si0:) oo e 2»8._,............‘3.1 .................. 3.8..
Sodium (Na) .. ... oo OcSvmn sm ou vmess o s Qs cis a9 T s Bheims o 0.4..
Specific Conductance (umhosfem at 25°C) .|, ... .. G vy o s s ens W 2885 15 i L e s 32.6..
TH o] o i (T ) (RPN b e T T 7 e S
Turbidity (Jackson Units) o oo vv v vnlov on e 0.6... . ... D Bn ee v e we s e s [ . .
IR 5652 55 0 5555 00 05 505 08 nun sromelues som ot sen i somtatn s fum o meaEh mi s Aoeesiens S SoEnCTE S8 mre s 1ra s
Sum of Constituents .. ... . ..........J...... 26 6 . 187 ................. 21 7 .
GeSodiwm ... 5 5 ................ 6 6 .................. 66 5
Saturation Index at Test Temperature ... .. ... .. o RO 2O e i e e e _§6 ;
Stability Index at Test Temperature . . ... ... 12.1 LSem o 15.5
Sodium Absorption Ratio (SAR) .. ......|....... 0 l ................ 0 I .................. 0 1 .
P O 5 e e G SR e v s s ¥ ATy gie




ANALYSIS OF WATER SAMPLE(S)
) (milligrams per litre)
Location = . Pukaskwa National Park
Source of Water Birch Lake Rye Lake Lake No. 2A3
Sorplingpaint Field No. 3 4 5
Reference
Laboratopy NUmber .« . cuves w0 sansn o 44 32 ................ 4433 ................ 4434 .......
Date of Sampling . ................. June .11/72 ........ .. June L2772 oo o covns Jung 21/72
Date Sample Received . ... ........... July 21472, ... .. ... JUREZLLTZ s o v July 21/72
Date of Analyses .................. F 470 £ T L . JUIVE2EAT2 cowns o o July .25/72 .
*Storage Period, (days) ...............01... .. B s v wmwnaiesg 55 o 43 . M.
Temp. ot Samplig {7C) v v vn s win sewsinfe w6 s sioi 555 S50 165 58 $08 £ rie cocminie +on remonre —on s o wret
Temp. at Testing ("C) .. ... ). I R 200D sie cugionss vl e s b 20.4 ..
Alkalinity, Phenolphthalein (CaCO3) .. ...[....... 0 0 ................. 0 0 ................. DO i
Atkalinity, Total (CaCO3) .......... . .L....... S8 BB i iien 0 Se vie s 8.1 ..
Aluminum (AL} ...................1.......... SR e SRETRNSTE 35 S0 E e ssessmre e msteets wieeRa
Bicarbonate (HCO3) . ...............1..... .. Ti2 o o s on wenas o | 6.3 . 23.3 .
Caleium(Ca) .....................L...... Al o 3.8 9.0 ..
Catbonate (€05} .o i s cs wm ssis s 20l o 0.0 .. .. U0 s s oms s 0.0 ..
Carbon Dioxide, Calculated (CO,) .. .....[ ... ... R SR e s mnin S 5.9 .
Carbon, Total Organic (C) . ..........llouuiu i
Chloride (C1) ... ...........oooi ol (1 A — D02 ik i 1% rme e e 0.5 ..
Colour (Hazen Units) . ............ ... . ... P R . S .
COPPEECU) ..o soie i v somesians w0 soiirion |35 SO B BAEEIEE 8 TR ATE 1 eeomen e oot £ oo ot e
L
Hardness: TOtal (CACOL] » wnsnnn sz swelors 2 oo 10.2 L 24.8 .
Hardness, Non Carbonate (CaCO3) ....... ...... 4.3 L R —— S.7...
Iron (Fe) Extractable ... ... .0 .
Dissolved ... ...t e e
Magnesium (Mg) . . .., .............. S ] L T 0.6 ..
Manganese (Mn) Extractables ., oo of mies an smsenene s it o8 v s S080 B G e
DUSSOINED. « wir simmimon aft vimmesmd 9009008 £ WM 55 605 418 E e me s s ooe wiscsmens oo ot B s we wee
Nitrogen; Ammonia (NF.. oo moiimn aft 950 40 0 555 B Fienr e o o s o oo et
Nitrogen, Nitrate + Nitrite (N) .. .......0....... 0.00 ................ 0.05 .. ... ........... Q.10 .
Nitrogen, Organic (N) .. ..o
Nitrogen, Total (N) . . ..o
Oxygen, Consumed from KMnOy ..o o louuu i e
Oxygen Demand, Chemical (COD) . ... .. .| oo ou i i SN Ve« S S N
PHLEE . o sonenimas von qpsnmsoss s conceiss s sl o sl 62 ey 55 S . 6.5 . 6.8
Phosphate Inarganic (PO4) . .« .o vvu vl e
Phosphate Ortho (PO4) ..ol e
Phosphorus Total (PO&) . ..o e e
Potassium (K) ....................0..... .4 Orils e s sosmrans e ssmomen | Bl pan 50 55 v el Q..L..
Residue, Filterable (105°C) ..o o.oo oo T
Residue, Fixed Filterable (550°C) ... ....[.............. ... ... Tt ETEA S sserian s st o s 8
Residue, Nonfilterable (105°C) .. ... e
Residue, Fixed Nonfilterable (S50°C) ... .| ..o
SUHEEASIOY o v ir o4 wilios 55 se v S | I N T T Lo50% ¢
SOHHMTINAY 5 s o e v s s e s B iy i SRRE S e c) I e i I T 1.4 ..
Specific Conductance (umhos/em at 25°C) .|, ... .. 28T s e wn e i § T 632 .
Sulphate (SO4) ... o S s no we sined we Sl B2 5 s ernimin pon e smie b Bl .
Turbidiry (Jackson Units) .. ..........0....... L R e T A 3 O < N [ O
) L T L T
Sum of Constituents . ...............0..... . 1.7.'.5. ................ 1.6.'.9 ................ 33 .1. 56
% SOUNI = o s 0% 1 50 55 225 0 as s <Poomie o 60 ................. 8.‘.1 ................. 1.0.'.9. 2
€ DOLIT % G G 0 Ll v ik o e s me e afeaime sos
Saturation Index at Test Temperature . .. .| ... .. = .'.9 ................. _.‘7".'.7 ................. -2.4
Stability Index at Test Temperature . . . .. .[. ... .. 1.4.'.0 ................. L o o 11.7
Sodium Absorption Ratio (SAR) .. ... .. [, ... 0.1 ] 0.1 o 0.1
Level " - o : : e L o R e e e <




ANALYSIS OF WATER SAMPLE(S)
(milligrams per litre}
Location ~ Pukaskwa National Park
Lake #2A2 Lake #2A6 Lake #2A8
Source of Water
Sooptingpeiat Field No. 6 7 8
Reference
" Lahoratory Number . .. ........... .. BB s v i e e 4436, . 4437, . ... ..
Date of Sampling .................. WJine 2200 e June.23/72.......... June.24/72.
Date Sample Received ... ............ July. 21472, ... ... ... July: 2HA70L . s sw July.21/72.
Daterof ATAVEEE: « w s wiviiims swwns 23 o July.25/72.0 ... ... TOLVADSFTR oo s e July.25/72.
*Storage Period, (days) ...............0...... BBirinse we s e s B2 corion s weeEn v P Bl va
Temp. at Sampling ("C) .. .. ..ol
Temp. at Testing ("C) .. .................. ROl e s somminis sus b P O 20.4..
Alkalinity, Phenolphthalein (CaCO3) . ... .| ... ... L T 8.0
Alkalinity, Total (CaCO3) ............0...... 8.3 38.8 L. 12.7
T e~ P
Bicarbonate (HCO3) .. .. ..o oo ] ... 22.3 i e . 13.3 .,
Calcium(Ca) . ....ovvvnvennnnndiunol, 9.8 H-Td: SRR B 7.5,
Carbonate (CO3) .......... R Bl o o i e v 0.0 . 0.0,
Carbon Dioxide, Caleulated (CO,) .. .....[....... i SR A 3.8 L 2.0,
Carbon, Total OIEENIEICY « Fownes v Bormalh S T9E 5 55 S wes e ssotr sre scaistecs ace oosmioreonte vomtaon s seemestams
Chloride (C1) ... ..o 0.5 ... 0.6 ... 0.4 .
Colour (Hazen Units) . ..............0....... R S BaGeE e sARWETERS i L
Copper (CU) .o oot e e
Fluoride (F) ..o v e e e e
Hardness, Total (CaCQ3) .. ................. 25.3 4.3 v e i e e 19.5 |
Hardness, Non Carbonate (CaCQO3) ............. Ul e vosmivms e simwes 2 6.8 .
Iron (Fe) EXtrAgtable v sonwios anloconin % el i 550050 55 55 vitin ve mx ssore s08 2ta Airte sen s tr e e <
DISSOIEE oo v sl B0 50 595 50 B0 dreskioase 1ue wis sencasene ses smcs toe o sovarais s e £rs
Magnesitin (Mg) oo wos o o o3 st snlin oain o 0.2 . ... 0.6................. 0.2..
Manganese (Mn) Extractable ... ...l
Dissolved . ...
Nitrogen, Ammonia (N) . ..o oouuuu ool
Nitrogen, Nitrate + Nitrite (N) .. .......[....... Qv o0 wn o ge 20 L 0.04.
Nitrogen, OrganiclNY oo o wnmancs sn woslion 50 50 0 5 05 0 558 B4 5n s mem monre s eosesrmoes o s s es etare e
Nitrogen, Total (N} .. .. ... e Tl el U
Oxygen, Consumed from KMnOa .. ... ..l oo
Oxygen Demand, Chemical (COD) .. .. ...|L...... ..o oo, B G SR TRl
L o b I U R TaiBor v vd Trewials VRETEE & =l
Phosphate Inorganic (POs) . oo v oot
PhosphatesOathiofPOINL. v e wmn s el o g 55 50 D05 05 SEANE cb 1 055 e rn e oo o b
Phosphorus Tatal (PO) v unven v vonie v 5l wiin 0 530 208 S0 55 Sn fommrre e sox oecromis e staresen ome are s ol s
POtassiini(R). vo wns o owines oy gmaaid ol % 05 & L N F i e e wimseuenie aer Qe
Residue, Filterable (105°C) .. .o
Residue, Fixed Filterable (550°C) .. ...l oo e e
Residue, Nonfilterable (105°C) . . ..ol e
Residue, Fixed Nonfilterable (S50°C) ... .| ..o oo
Silica(Si0) ..o & ol v S i o . e o e o s v |
Badinm (M) oo we svus wr s e oo smendle s e 1 S e e 7 O 1208
Specific Conductance (umhosfem at 25°C) .. .. . .. 63.2. ... .. .. ... OS5 es cn s o cosrine 3 53.6 ..
SUlERREEASD Y « o wvsnss v 597 2% o Bk o o 10.2. ... BT o on v o v s 102
Turbidity (Jackson Units) .. ........ .. O . J QB o a0 s o Dot 0.6..
LICAINT 550 ror somnmmon on e i s Ssvsls e o WA i S S T B S T S ek wh o o R
Sum ol Constituents .. ... ..o o, 370 ................ 567 ....... i st Tl 304 ;
FSodium ... 8655 50 Mo ver s Tk s w ww modgsers A o =0
Saturation Index at Test Temperature ... .|......=2.5. ... . . ... .. .. .. Loollcivionin o st g Dl
Stubility Index at Test Temperature . .., . .|...... 10 1 . < T R A ey 1 Yiaae
Sodium Absorption Ratio (SAR) .. .. ... .0 ... ... R Bad o s 00 Sret ey Q:1--
Level ... ............. ... s AR s S




ANALYSIS OF WATER SAMPLE(S) )
(milligrams per litre)
Location , Pukaskwa National Park
Unnamed Lake Unnamed Lake
Source of Water #l 2411 #2 2A12 Lake #2A10
RAWRNMgRoink Field No. 9 10 11
Reference
Laboratory Number ... ......... . .. . A438. .. L L L 839 L k80
Date of Sampling . ......... ... .. .. . June. 25/72. ... .. ... .. dine; 2702 cesncho s Jupe/72 .
Date Sample Received . . .. ... ... . . ... July. 21/72. ... ... .. .. JERLYE 202 v July. 21/72,
Dateiof ARAIVEEY . oo po ooy o o July. 25/72........... July: 25/72. . oo, July, 25/72.
*Storage Period, (days) .............. .| .. . . Bliosea sn v s o w 28
T AUBRDINECCY o sine e sovmon sfimmics @ w5wiait it e EEAE5 28 »mmcons o stn s s i
Temp. at Testing (°C) ...............| .. ... SO 55 55 CR55r e o L 20.2
Alkalinity, Phenolphthalein (CaCO3) .. .. .| ... ... O -Bees s s e 1 0.0..
Alkalinity, Total (CaCO;) ........... .| .. ... 4.4 .o L, 2BB e B e 14.1
AW A oot 06 50005 s brommafuie somm st s scumisos s S 38 S0 ae s e
Bicarbonate (HCO,) ........... ... . .| .. ... VT 6L vt o vraes o 2B.8. Y.2:
Ca}cium(Ca).............................7...7 ................ 12,3 ... 8.3 .
Carbonate (CO;) ............ ... ... .. . .. O50: i s ies von nomvies won Dl v o sthem on s 0.0. .
Carbon Dioxide, Calculated (CO,) ... ... .| ... .. 2.8 e B gn a5 25 4. 3.5..
Carbon, Total Organic (C)
Chiotide (C1Y vovan o vuyiinss 2o viinn ol oo Leai o wmenme s e s DB iR &y Smninn sie e 0.9
Colour (Hazen Units) ............ .. .| .. .. .. g DL mueBinpimse wis s w B
CORBBTACLY, 5 S 1t ocimsmrone s v . o Do om0 5 B TR0 B e o e o s s
g T . L R
Hardness, Total (CaCQ3) . ............l ... . ) I P A 21.4
Hardness, Non Carbonate (CaCO3) ............. G e b s s BiaBivcs ae weareian sRiaeg o 7]
Iron (Fe) Extractable ........L ... oo
DISOWER 15 sz il ums o whmomr e wom wnar s s2s R S S monn s e
Magnesium (Mg) ... ......... ... .. .. . ., L NGRS Lbin vn mimosess oe o s 0.2 .
Manganese (Mn) Extractable . ... .. .[..... ... .. VA T TR U WA Seieeh s miene mne sesenas i e SUEKIDH -
R e T T I A
Niteopen, BMMONII .. o socrims siv scwslin 5 w5005 15 658 ir v smers e s ctoon s sin et et o !
Nitrogen, Nitrate + Nitrite (N) .........[...... .| 0.01 .. .. ... ... . .| 0.003: iy sosonin: 55 s ol 0..06.
e o
PHAFOREL FAR () oo cvvica i3 b0omin 08 afbroren s wom s v s i 6 i oo S SS0r s e
g, QnEmBd HOIIIMIDL & sivie vy ol s s simgros 1 i EATE 62 BOTEEEE 5 foecn s s e e
R8yepn DRt CHEMIeEODY. 1mmes of o w8 s cts s 35 S5 £ S5F 0 v ae o o e e e
L T A | S N Y 6.9,
ILISDUANe INOrEan D IROG). uinew i o s el 63 41158 15 50 ity win mir S i 50 s wpmomemts o s o gt
Piromplate OVDPOL) « co cosesin o5 Bt 8 S i o aersnnn an mon s s o v w83 it
PROSPNOMS TOMI(BOLY o rorusns 51 58 els v i mimin i wocsomsboe sin siwsn's 58 e w5 255 0 wmn
Potassium (K) ... ... . ... . ... .. 0.1 .. .. . 050205 ooe vs mine v st 0.4
s ol g T VRN NSRRI SR S
Residle, PRETBITeible (RUUTY ...0. .o sl sor s 550 57 N8 6 5 Bhn e o s o e o e
Rusidus, NoHIterablaCI05C) w v.pov v wfirese 55 5 15 ) 5 557500 v 2w s e s o smonans s e
Residue; Pixed Nonflttibli(350%EY v cnfowisivs 5 0 2 6 wn cm morcoerss s e v sssons v 1o snmos o
Silica (8i02) « ..o 2.8 BalBo PRITET 0% « B v n 3.8 .
bt 11y L ————— Lol B s maseien s w LBy 5 it i s e 1.4, .
Specific Conductance (umhosfem at 25°C) .|, .. . .. B0 B oo s w5 80.8.. ... 59.6..
Sulphate (S8O4) .. .....coovon | T i 1. | ——— 11.9. .. p . 1O
Turbidity (Jackson Units) . ...........[ ... .. . DEBE o3 a0 e v e v LoZis o wmmamrs s smris 0.4..
BAREGRA] 5.7 o gz vonsrdin s g wm v Sl it 85 5900 55 58 5 s n e e o oo s o5 o o e
Sum of Constituents . 328459 ................ 359
ZSodiven ..o Qb Dl S5 55 55 e en sl o2
Saturation Index at Test Temperature . TN - 01 | WSO 2.0 - 2.5
Stability Index at Test Temperature . ..., .|, ..., 11.8 . . . .. O 119
Sodium Absorption Ratio (SAR) .. ... .. | ... . . O A 0.1 0.1
Lever 5 S Bl v e veme o e vahaE N G




ANALYSIS OF WATER SAMPLE(S)

(milligrams per litrel
Location Pukaskwa National Park
Source of Water Lake #2A9 Lake #3A50 Lake #3A51
Seoptimg et Field No. 12 13 14
Reference B
Laboratory Number ... ............. L4441 ARAT . oo e s i o 4443 .
Date of Sampling ... ............... L JUNB 297 T8 sy s o JUWY BT vs cwen i July.6/72
Date Sample Received .. .. ........... WJUIYL 2LF TErs vrn v v JUIY VT2 oo v v July.21/72
Date of Analyses .. ................ oWV 2BLT R0 v ws sns JUIV . 25002 o e cnnan July.25/72
*Storage Period, (daVE) «vown se vvimen o shios o0 o 205 52 U s e s - 1 19..

Temp. at Sampling ("C) .. . oo e
Temp. at Testing(°C) . ..............L..... 20.2. .. e 20,2
Alkalinity, Phenolphthalein (CaCO3) . ... .[|....... 050 e smmven ok puwenss o w4 Q@i o5 wvemn v vommng 0.0
Alkalinity, Total (CAC03 ) o vx o s o5 duwsn s TRIB: o wnves o0 saen 06 5l 90 18.4
ANETHAMMAAL), oo a2 B9100 5% B35 007 458 590000 0 »omparsss sus svmmminca 2 S somiatene aie st S st ca e
Bicarbonate (HCO3) . ............ < (S 16,2, . . 018 1L OO —— 22.4
Caleium (Ca) ...t Tih s co i o1 s i B e cemenen sk 10.4
Carbonate (CO3) . .................iv..... 00, o e s e sx i Qiivivrs wowmuiy v s 0.0
Carbon Dioxide, Caleulated (CO,) .. ... ..[....... 6B o v vn v ol L. 1 Ty 3.6
Cathon, ToREOIEENICTE) e o weowms o slomag o semen 35 0 TE200 35 PHEET 05 5% 550N fa et son srmoie ooa
ChIoHdei(CLY « rovnn v vassras 0 s o2k e & Bals i i smeas o Saiiiives 0.5, .. 0.6
Colour (Hazen Units) ...............L....... L S 0,0 10,
Copper (CU) oottt e e e e
Fluoride (F) . ..o e e e e e
Hardness, Total (CaCO3) ... .......oofnn... 3 L 2568 v vn @ seemie 8 26,9
Hardness, Non Carbonate (CaCO3) ......[....... ST cnumon s seaime i 5 o V65 vqpmvns s vavms oo 8.5
Iron (Fe) EREACHADIE ins s sommac]s sur samennn v svatioms o1 €% ey 80 SUBIESE 300 0 SRAEE 0% vt vis e

Disstlved wou'os vomals v eniping i coieE 05 96 TUTHIE 55 FRSEEAE w0 neeaoinn e st see wilie
Magnesium (Mg) . . ..o oo Ol i 5 Se himss o o 0.5, o sirimmn e s 0.2
Manganese (Mn) EXUractuble oo oo cov ol ot ohiiie v vemeie b wieeniniet o e e s es siie e e see e ne ne

DHESOIVEE 575 in o ]y v wimimn siie sy i win (o vt o7 v s apmrans oon Sorscmis s SR AT B i
Nitrogen, Ammonia (N) . .. ..o
Nitrogen, Nitrate + Nitrite (N} ................ (079 1o F—————————— 0020 oo rosnn TR 0.03
Nitrogen Orgatic IN) oo o amans s sl om amm s ms S5 dn &9 5% SOmaS 1 506 2008 95 508 S08 e o o
N rapet TOE (N wneners o0 wn wons g Soforie 103 Saiom 195 SBin® o5 U 00T B G5 vrmsn wn sre seeariete s sesterane vie o
Oxygen, Consumed from KMnOu .. ..ol ot e e e
Oxygen Demand, Chemical (COD) .. ..ottt ettt e et et et e e e e e
PH 5 55 1o essnn sis mum sume i sie wiaea wie s Irimes o son 6.6, .. . 7 % N 7.0
Phosphate Inorganic (PO4) . . . .o oot
Phosshat@ ORNGIPORT, v o s some s oo o w6 wams R i 0w S 56 e sin e S 65 Bramert 10 o
PHOSpRAtUSTEEtAI PO, ), moins i s solidine 6 0% Dersiath % 0 SU0E M6 S5 SO 5 28 JRI o8 i sseamiocs sre sowimcens «
POtassiimifK] e on v srovsn o sansn vo iy on o G2 15 05 50 B0 S sbemoms 0.2, .. i 0.2
Residue, Filterable (105°C) .. oo oo et et e e e e e
Residue, Fixed Filterable (S50°C) ... ... | oo et
Residue, Nonfilterable (105°C) . . ..o v o e e
Residue, Fixed Nonfilterable (550°C) ... .| oo e
g Tor 1 0 A o R g 4 B Sl e smmenn oo b 5.0
SERHRTENAY v oo on smvms os sasp T S W I T Boa S E Bk e 1.0, 1.2
Specific Conductance (umhos/cm at 25°C) .|, . .. .. 50.0. ... ... 1 W 65.3
Suilphate (505} v viss o5 55 295 57 55 5 Finfue wn sens 9. 3. 1625 on s on smsaen < 957
Turbidity (Juckson Units) . .................. Do de woevinss v v sommomne m sl 0.8 oo o e waen o 0.4
ZINE (ZN) oo e
SUMOFCOnstUSIES v v oox soawm o s o0 o 28 3 .................. 37 8 ................ 38 5
FSOMMRY: wns o5 s i35 masusse w5 5 oo £ w5 2 o vovan m vy o i N 8.8
Saturation Index at Test Temperature . .. ....... T e D . =2.2
Stabiliry Index at Test Temperature . .. .. .|...... 12,3 B 11.4
Sodium Absorption Ratio (SAR) .. ......[....... Q.1.. . ... ... Windssmone oo snssm oo sn i 0.1
LEMEL o o oo v 0 v s 3 e oy 5 nsw 5.2 S SO 1 A sl
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ANALYSIS OF WATER SAMPLE(S)
i (milligrams per litre)
Location > Pukaskwa National Park
Tagoosh Lake
Source of Water Lake #2B56 Lake #2A13
Sonptng pri 15 16
Reference
Laboratory Number . ............... AL L e i e 0 L Ty
Date of Sampling . ................. BE 06y L RIS T s 5 e e
Date Sample Received ... ............ WEG& {3 ¥ e o . MY, S July . 21/72. . .
Date of Analyses . ................. SFUIYE 257 TR s o shnas July.25/72. . ...
*StorapePeriod (AaYS) cioome s sannm s slive 32 25 O o o o oy (ot i e o o

Temp. at Sampling ("C) ... ..o o e
Temp. At TERNECO) & v o vme 28 s o 204, T
Alkalinity, Phenolphthalein (CaCQ3) . ....[....... L T - OisDic: sy 0% 35 955 wee s ane
Alkalinity, Total (CaCO3) .. ..........[...... ST o g g v waas a 180 . ocprir s 5 wmominis som an
AMInOmICALY oo s wroner e mmern i Do T SR T TRERY 55 2B e st o st o e fo <t
Bicarbionate (HBO5) - oo oms oo s on dlem on = 41.6. ... ) S T O
CRIETTICEY « ooy wa 0t 5 50 5% 5% lomons oo B8 L cooinie < smeresets 6 9 il o vseean e BT
Carbonate(CO3) ... ...............0....... 0.0, on o ssrsme i 800 v o mens w veves o
Carbon Dioxide, Calculated (CO,) . ... ...|....... L R R e 300 05 SR e mriiny v
Carbon, TolalORAMCHE] ome s smwvn? o s 6 5300 08 50 SSRGS oo 9 B v B
Chloride (Cl) . ..vnwvnuviinicincehsnens, LaBiros o v 9205 55 e 055, pmae s vsmins s e
Coloir (Hazen URitsy .. v vvvas ssonnshe covan B0 e e e st s e ens R
CAPBETBUY:  sromity 0 515 SIS 55 SHInls 2h Bimminin ss mossmonis s sssielmm oy s diissnre. sorstvmsrba st S50 s s o Soeis
L B L A O O S
Hardness, Total (CaCO3) . ............0..... 4.3 2458, o v o S
Hardness, Non Carbonate (CaC03) ..... .. ..... 1002 o e L I
Iron (Fe) EXtractablelum. v anfume o s omn ws snonss s s semes 5 s TEE ST 5 b e s

DISSOIVed .oiicnian sufionss o s o0 v W 0 v SRS 55 SH B o we v arereretn ois e rs o
Magnesium (Mg) ... ................[....... T 0.3
Manganese (Mn) EXUTACIABIE i sumeres 2alOiio 38 00 WaT 5 it D m¥ s wr sommimis sin assiomis i sesaond e st it

Dissolved R IRIEE S M sironoin o i o s snas v IR B AR AE T RVAR &
Nitrogen, Ammonia (N) . ..o o ov ool
Nitrogen, Nitrate + Nitrite (N) .. .......L..... .. Q.02 ... ..., 0uD2mm i i 5 Bodnm s
Nitrogen, Organic (N) ... ..ol
Nitrogen, TotaliN}.ves e v vrvis e wm vimislos smmoass o5 % 5080 10 808 S0 €5 50 5505 vm srmrommesios von somemne s e
Oxygen, Consumed from KMaOy - ... o oo e e
Oxygen Demand, Chemical (COD) ... ... .| ottt e
PHicw i s 52 2 it 0 0065 55 Sierilite e smes ks coveinn e someraczs eos die 6.8 s ssnnipn cvemnig os o
Phosphate Inorganic (POs) ..o oo ool e SRR S S B B e
Phosphate Ortho (PQu) . ...oo ool
Fhosghorus Totl(POG} wwir e cnssore s el s s mmadis 0 550005 25 50005 05 05 S5 ve Sn srmmnimms o seemian o s
Potassimi(): ..o in spomns o wvenss o slbean a3 058 e e 91 55 Fomae on L
Residue, FilterableifTOSTE) = r v 53 55055 65 59005 % §5 51mms mie sie seommimin ror stocomane oot soriecbas oot oo e o
Residue, Fixed Filterable (S50°C) ... ... oo
Residue, Nonfilterable (105°C) ..o L oo
Residue, Fixed Nonfilterable (S50°C) ... .o o
Silica(Si0y) o . R I S
Sodium (Na) ..o Lol v o smivan 8 ammn ) R —
Spevific Conductance (umhos/em at 25°C) .. . . .. MOZ i 558 s e smreioidt o s s B s o svsoies s R
SULARIISEE Y & wancas o5 s oy @ L i 5 e e ey e S Dioithic: wimonss e s o T s
Turbidity (Jackson Units) .. ..........|....... 0.4, DG swwsmowarm o s o 1o
BINELZOY 05 13 00 80 13 b Witun e sor Simlm s soe mises b wom s o s s A e s Ferk 6 B L s o
Sum of Constituents ... .............L.. ... D008 i s v s e G e
GeSodium ... Ll o o e 43 25 BEREE T . A
Saturation Index at Test Temperature ... .. .. ... e N 2.4 L
Stability Index at Test Temperature ., . .. .[. ... .. 103, e LT vk v i wmmesvn i wmeviins 3
Sodium Absorption Ratio (SAR) . ... ... .[.. ... .. S Ol simis vn vivam s messin s
Level . , ¢ rt o s w50 e L e it S5 e o 538 s S i s ot o




TANALYSIS OF WATER SAMPLE(S)

18 ner litee )

Location . __Pulaskva National Park

Saurce of W

Coll. XNo.

Reference

Lake 48069 Lake 43731 Widgeon Lake
17 18 19

laboratory Number .. .. ..., . .. ...
Dateof Samphing oo cosen e soton saa

Dateof Analyses .. ............. e
*Storage Period, (days) ... ............
Temp. at Sampling (°C) .. ... ... .. ...
Temp. at Testing (°C) .. .............

5017

Alkali
Alkelinity, Total (CaCO3) ... .......
Aluminum (Al) .. ... ... .. ...
Bicatbonate (HCO3) ... .. ...........
Caleiom (Ca) ... .vv v e,
Carthonate (C03) v wovnw v chimns 2
Carbon Dioxide, Calculated (CO,) .. ... ..
Carbon, Total Organic (C) . ...........
Chloride (CI) ... oo
Colour (Hazen Units) . ..............
COpPEr(OU) .o s wn avwmerany ss siese g
FIOHAE (B v wwmne o svs s So% o
tHardness, Total (CaCO3) .. ...........
Hardness, Non Carbonate (CaCO3z) ... ...
Iron (Fe) Extractable .. ......

Dissolved. ..o soams
Magnesium (Mg) ... ... .0 L.
Manganese (Mn)  Extractable .. ... ...

Dissolved’ . 50 50 o
Nitragen, Ammonia(N) .. ... ..... ...
Nitrogen, Nitrate + Nitrite (N) .. .. .. ...
Nitrogen, Organic (N) . ..............

Phosplioriss OrthoilP) s wn s sasmme s
Phosphorus Total (P) :
PSR v wevime v aopam i v 2
Residue, Filterable (105°C) .. ..., .. ...
Residue, Fixed Filterable (550°C) ... ... .
Residue, Nonfilterable (105°C) .. ... .. ..
Residue, Fixed Nonfilterablz (550°C)

Silica (810;)

Sedum (Na) y
Specific Conductance (umhosfom at 25°C) |

Sum-of Corslituents o os 25 o5 55 5ee e

© Soddium




~ANALYSIS OF WATER SAMPLE(S)

ST Imilligrants ner litee) =

Lacation . Pukaskwa National Park
L i ol

Widgeon Lak»

Source of Water _ North Doldier Lake South Soldier Lake

' '(Eoil. No. 10A 20 21

Reference

Labnmatoty MUBNEE » o« conos piums wh oo sn s mepips ne oo sis wagtis e seiiansions i s o, oo TP
Dateof Sampling ......... . ..._. . .. L July. 26/72.. ..., .. Iy, 28472, ... July, 29/72

Date Sample Received .. .. ........... Aug.. 28/72. ... ... Augnst 28/72 ... Avg.. 28/72
Dateof Amalyses ............... ... - Sept.o 12/72 .0 Sept. 12072 L Sept.. 12/72
s dhs FR B TR rane s re sosssmns smiswiass i S su ASE .

*Storage Period, (days) ...............
Temp. at Sampling (°C) ... ...........
Temp, At Testing ) vovi vovnn v siais

Alkalinity, Phenolphthalein (CaCO4) .. ..+
Alkalinity, Total (CaCO3) ............
Aluminum (Al) ...................
Bicarbonate (HCO3) ................
Caleiom(Ga) cvoviad s sowe on wwmivg e
Carbofiate (COL) i oo vwrvan o v vans
Carbon Dioxide, Calculated (CO,) . . .. ...
Carbon, Total Organic (C) ............
Chloride (Cl) .. ... oo L.,
Colour (Hazen Units) ...............
s COPPEE(CHY o svivas 5o v o s o
Fluorde (F) . oo i oo sve vn won o
Hardness, Total (CaCO;) .. ...........
Hardness, Non Carbonate (CaC05) ......
Iron (Fe) Extractable ........
Dissolved .........

Magnesiiin (M} . oo o B vvido s s
Manganese (Mn) ~ Extractable .. ... ...
Dissolved . ........

Nitrogen, Ammonia{(N) .. ............
Nitrogen, Nitrate + Nitrite (N) .........
Nitrogen, Organic (N) ...... SRR
Nitroven, Toral (N)s con cavmaen soms 2
Nitrogen, Total Kjeldabd (N) .. .........
Oxygen Demund, Chemical (COD) .. .....
DAL 35 655000 59550 sommin s ms enin SPR—:
Phosphorus Inorganic(P) . ............
Phosphorus Ortho (P) . .. ............
Phosphorus Total (P) . ..............
Potassium (K) ....................
Residue, Filterable (105°C) ...........
Residue, Fixed Filterable (550°C) .......
Residue, Nonfilterable (105°C) ... ... ...
Residue, Fixed Nonfilterable (550°C) . ...
Bilicd (8M02) s v s 34 SIS T cene e
Sodinm (Na) . ........... ...
Specific Conductance (uunhosfem at 25°C) .
Sulphate (80,) ..o
Turbidity (Jackson Units) ... .........
GIEAOY & o v v wrvmoms swiing o5 san

St of Constituents . ... ..., ... ..... RPN =
5% Sodium




ANALYSIS OF WATER SAMPLE(S) |

(millierams per litrp )

Locarion

Pukaskwa Natjonal Park

Souree af Water

South Soldier Lake Cascade Lake Cascade Lake

Coll. XNo.

Z1A 22 22A

Rerierence

Laboratory Number .. .......... ...
Dateof Sampling . ................
Date Sample Received . .. ........ ...
DateGEATAIVERS 1o v vmm s s o s
*Storage Period, (days) .. ............
Temp. at Sumpling (°C) .. ...........
Temp. at Testing (°C) .. ... ... ..

Alkalinity, Phenolphihalein (CaCO3) .. . .-

Alkalinity, Total (CaCO3) .. .........
Aluminum (Al) ... ..., . .......
Bicarbonate (HCO3) . ..............
Caleium (Ca) ... ..o ...
Carbonate (CO3) oot ...
Carbon Dioxide, Calculated (CO,) ... ...
Carbon, Total Organic (C) ...........
Chloride (C1) « . oo v
Colour (Hazen Units) .. ............
COPPERICH) s cnvvaiios oo somrssan spvsucans o
Flunoride (B o ix vae o smonin oo ¢
Hardness, Total (CaCO3) ... .. .. Saa
Hardness, Non Carbonate (CaC0O5) .. ...
Iron (Fe) Extractable .......
Dissolved ........
Magnesiom (Mg) .. . . ... ...
Manganess (Mn)
Dissolved ........
Nitrogen, Ammonia{N) . ... .........
Nitrogen, Nitrate + Nitrite (N) . .......
Nitrogen, Organic(N) . .............
Nitrogen, Total (N) .. . .. ... oL ...
Nitrogzn, Total Kjeldahdl (N . .. .......
Oxygen Demand, Chemical (COD) . ... ..
fH sy s om0 SHET SR T s e
Phosphorus Inorganic (P) . ... . .... ...
Pnosphorus Ortho (P) . ... ..........
Phosphorus Total (B} .o o v v csmns
Potassioini(K) e o vz o caes ve s
Residue, Filterable (105°C) ..........
Residue, Fixed Filterable (550°C) .. . . ..
Residue, Norfilterahle (105°C) ... ... ..
Residue, Fixed Nonfilterable (550°C) . . .
SHICASIOZY cwovmn sewam o5 vz o s
R T T e
" Specific Conductance (umhos/em at 25°C)
Sulpliats
Turh

SO O linietls: o savan v v i 6
eSO a1 e T B o e L
srtion Index at Test Temperature

Stahilioy findex at Test Temperature . . . L .

FALsption Ratior(SAR) .. ...
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Appendix E

Tables of oxygen and temperature regimes of individual lakes

(Tables 6 - 27). Saturated oxygen concentrations are from Truesdale,

et al. Feb. 1955,
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Table 6. Louie Lake.
Oxygen (p.p.m.)
Depth Temp. Measured  Saturated Deficit Percent
(Metres) COC ) Saturation
0 18 11 9.18 +1, 82 119. 8
3 17 10 9.37 +0.63 106.7
6 12 8 10. 43 2. 43 76. 7
9 9 6 11:19 5. 19 53.6
Table 7. Lurch Lake.
Oxygen (p.p.m.)

Depth Tce':mp. Measured  Saturated Deficit Percent
(Metres) CC) Saturation
0 18 10 9.18 +0. 82 108. 9
6 17 9 9.37 0: 37 96.0
9 16 10 956 +0. 44 104. 6
12 15 9 9.76 0.76 2.2
15 i 9 1187 2.76 76, 5
18 6 8 12. 06 4, 06 66. 3
20 5 8 12..37 4, 37 64. 7

Table 8. Birch Lake.
Oxygen (p.p.m. )

Depth Temp. Measured  Saturated Deficit Percent
(Metres) (DC) Saturation
0 17 9 9..37 . 0.37 96. 0
3 16 9 9.56 - 0. 56 94. 6
6 11 8 10. 67 2. 67 74. 9
- 9 8 11.19 3.1% 1. 5

11 8 6.5 11. 47 4, 97 56. T
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Table 9. Rye Lake,
Oxygen (p.p.m.)
Depth Tgmp. Measured  Saturated Deficit Percent
(Metres) cc) Saturation
0 19 9 9.01 - 0L 100. 0
6 16 10 9.56 +0. 44 104. 6
9 9 10 11, 19 1,19 89. 4
12 7 10 11.76 1,75 85.0
15 6 11 12. 06 1. 06 91.2
18 5 10 12. 37 2. 37 80. 8
231 4 9 12.70 2 T0 70.9
23 4 ) 12, 70 3.70 70. 9
Table 10. North Soldier Lake.
Oxygen (p.p.m.)
Depth Temp. Measured  Saturated  Deficit Percent
(Metres) € e Saturation
0 21,0 10 8.68 +1,32 115 2
6 17.0 9 9:37 0. 37 96. 1
9 8.5 9 11y 33 233 79. 4
12 5.5 9 12.22 3. 42 73.6
15 5.0 7 12..37 5. 37 56. 6
18 4 6 12.70 6.70 47,2
21 4 5 12..70 T« (0 39,3
Table 11. South Soldier Lake.
Oxygen (p.p.m.)
Depth Temp. Measured Saturated  Deficit Percent
(Metres) (OC ) Saturation
0 21 10 8.68 5 L 32 11500
6 19 10 9,01 >+, 99 110. 9
9 12 9 10. 43 1.43 86. 3
12 7 9 11. 76 2.76 76.5
15 6 9 12. 06 3. 06 74. 6
18 5 g 12. 37 3,34 T
21 5 8 12: 37 4, 37 64. 6
23 5 8 12. 3% 4. 37 64. 6
27 5 6 12. 3% 6. 37 48. 7
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Table 12, Widgeon Lake.
Oxygen (p.p.m.)

Depth Tgmp ; Measured  Saturated Deficit Percent
(Metres) Gy Saturation
0 19 10 9.01 +0.99 110.9
6 1.9 9 9.01 + 3L 100.0
9 13 9 10.2 .8 88. 2
12 10 6 10,92 4, 92 54,9
15 9 3 11.19 8.19 26. 8

Table 13. Cascade Lake.
Oxygen (p.p.m.)

Depth Temp. Measured  Saturated Deficit Percent
(Metres) (oC) Saturation
0 14 R 9.98 0.98 90. 2
6 7 9 11. 76 2. 76 76. 5
9 6 9 12. 06 3. 06 74. 6
12 6 9 12. 06 3.06 74. 6
15 6 9 12. 06 3. 06 74. 6
18 5 9 12: 37 3. 37 72.7
21 5 9 12, 37 3. 37 T2s 7
24 5 8 12. 37 4, 37 64. 6
27 5 8 12. 37 43. 7 64. 6

Table 14. Tagouche (2B56) Lake.
Oxygen (p.p.m.)

Depth Temp. Measured  Saturated . Deficit Percent
(Metres) e Saturation
0 19. 5 10 8.93 . +1.07 111.9
6 15 10 9.76 +0. 24 102. 4
9 6 8 12. 06 4. 06 66. 3
11 5 4 12, 87 8. 37 32..3
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Table 15. Lake 2A3.
Oxygen (p.p.m.)

Depth Temp. Measured  Saturated  Deficit Percent
(Metres) (OC) Saturation
0 18 9 9.18 0.18 98. 0
2 17 9 2. 8T . 37 96. 0
4 16 9 9. 56 0.56 94. 6

Table 16. Lake 2A2.
Oxygen (p.p.m.)

Depth Temp. Measured  Saturated Deficit Percent
(Metres) (OC) Saturation
0 15 10 9.76 +0. 24 102. 4
- 1.5 g 1020 0.8 88. 2
6 7 9 11.776 2516 7655
9 5 7 12.37 B, 31 56. 6

12 4 3 12.70 9. 70 23. 6
Table 17. Lake 2A6.
Oxygen (p.p.m.)

Depth Tgmp. Measured  Saturated Deficit Percent
(Metres) ¢ ) Saturation
0 18 11 .18 +1. 82 119. 8
3 17 11 837 +1. 96 117. 4
6 15 11 b 76 +1, 24 257
9 7 12 11. 76 +0. 24 102. 0

12 5 9 12, 37 3. 37 T2
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Table 18. Lake 2AS8.
Oxygen (p.p.m.)
Depth Téamp. Measured  Saturated Deficit Percent
(Metres) ¢ G Saturation
0 18 110 9..18 +1; 82 119. 8
3 16 11,5 9.69 *1. 81 118.7
6 13 12. 0 10. 20 +1. 80 117. 6
9 7 12. 0 11, 76 +0. 24 102.0
12 6 12: 0 12. 06 0. 06 99. 5
15 5.5 12. 0 12. 22 0.22 98.2
18 5 10.0 12. 87 Ze 37 80. 8
21 & 10.0 1Z. 37 2,37 80. 8
24 5 10. 0 12, 37 2..37 80. 8
27 5 9.5 12, 37 3. 37 76. 8
29 5 8.5 12,37 4, 37 68. 7
lT'able 19. Lake 2A9.
Oxygen (p.p.m. )
Depth Tgmp. Measured  Saturated Deficit Percent
(Metres) ) Saturation
0 19 10 9. 01 +0. 99 110. 9
3 1 10 9. 37 +0. 63 106. 7
6 15 10 9. 76 +0, 24 102. 4
Table 20. Lake 2A10,
Oxygen (p.p.m.)
Depth Temp. Measured  Saturated Deficit Percent
(Metres) (°C) Saturation
0 18 95 9.18 +0. 32 103. 5
3 16 9.5 9 5b 0. 06 99. 4
6 8 9.0 11. 47 2. 47 78. 4
& 5 3: 0 12. 37 9. 37 24, 2
10 5 3.0 12. 37 9.37% 24,2
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Table 21. Lake 2A1l.
Oxygen (p.p.m.)

Depth Toemp. Measured  Saturated Deficit Percent
(Metres) (G ed) Saturation
0 19 9 9.01 0.01 100. 0
1.5 18 g 9.18 0.18 98.0
3 16 9 9.56 0. 56 94. 6

Table 22. Lake 2A12.
Oxygen (p.p.m.)

Depth Temp. Measured  Saturated Deficit Percent
(Metres) ¢ E) Saturation
0 18 11 9.18 +1, 82 119.:3
1.5 17 11 9,37 *1. 63 117. 4
3 16 10 9. 56 +0. 44 104. 6

Table 23. Lake 2A13.
Oxygen (p.p.m.)

Depth Tg:mp. Measured Saturated  Deficit Percent
(Metres) ¢e) i Saturation
0 20 9 8. 84 +0. 16 101. 8
2 18 9 9.18 0.18 98. 0
4 13 5 10.-20 5.20 49. 0
5 10 2 10. 92 8.92 18. 2

Table 24, Lake 3A50.
Oxygen (p.p.m.)

Depth Temp. Measured  Saturated Deficit Percent
(Metres) (OC) Saturation
0 18 10 9.18 +0. 82 108.9
3 16 9 9.56 0. 56 94. 6
6 10 q 10,92 - 175592 82.4
7 5 6 128 . 6. 37 48. 7

11 5 4 8. 37 3258

12::37
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Table 25. Lake 3A51.

Oxygen (p.p.m. )

Depth Temp. Measured = Saturated  Deficit Percent
(Meters) (OC) Saturation
0 19 10 0. 01 +0. 99 110. 9
3 Jek 9 9. 37 0. 37 96.0
6 6 7 12. 06 - 5,06 58.0
9 4 2 12.70 10. 70 15. 8

Table 26. Lake 4B69.

Oxygen (p.p.m.)

Depth Temp. Measured  Saturated  Deficit Percent
(Metres) { C) Saturation
0 19 10 9.01 +0. 99 110. 9
b 17 9 9.3% 0. 37 96. 0
9 7 <9 11, 76 2,76 76, 5
12 5 7 12, 37 5. 47 56. 6
15 5 7 12, 3% 6. 37 48. 7
17 5 5 12. 37 % 37 40. 4

Table 27. Lake 4B71.

Oxygen (p.p.m.)

Depth Temp. Measured  Saturated  Deficit Percent
(Metres) (OC) Saturation
0 20 8 8. 84 0. 84 90. 5
2 18 8 9. 18 1. 18 87. 3
4 16 6 9. 56 3.56 6. 7
6 14 4 9,98 5.98 40.1
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Appendix F

Pictures in Pukaskwa National Park.




1. A typical bench mark similar to those made at all lakes as a reference
point from which to measure fluctuations in water levels in future years.

2. Measuring and examining trout taken in gill nets from South Soldier La




3. South end of Rye Lake showing the rugged shoreline typical of many of
the lakes in Pukaskwa National Park.

4. Lake 4B69 and surrounding terrain typical of the coastal areas. This

lake contains a large yellow perch population and a few speckled trout.




5. Small tributary creek flowing into west side of Rye Lake showing
excellent trout spawning beds available.

6. Outlet stream from Lurch Lake. Some trout spawning would be possible

here.




7.
Places suitable for seining were scarce.

Seining for species of small fish along the shore of South Soldier Lake.

£ b N ] .
- 7/ i 4 " | /
> 4 % j,...z o o
W o N ‘ '7 s, ;
- s il ] L ek v

8. Typical shoreline of Lake Superior coast in Pukaskwa National Park.
Areas like this offer some angling for "coasters' - large speckled trout.




9. Working the limnology boat up the
creek between Birch and Lurch lakes.

10. Outlet of
Birch Lake.

11. Lichens covering rocks at
east side of Lurch Lake.
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Appendix G

Map numbering system.
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