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ABSTRACT 

Analyses for concentrations of total ions, Na, I<, Ca, Mg, HCOS, Cl, Sod, and dissolved 
organic carbon, as well as optical density, pH, and specific conductivity, are presented 
for twenty-three surface lake waters collected from heathy spruce forest in Halifax County, 
Nova Scotia, during December 1955. As compared with the average fresh water of the 
world, these waters arc very dilute, and proportionally low in calcium bicarbonate while 
high in sodium chloride. The three main factors governing chemical comnosition arc! 

A 

shown to be (1) the nature of the geological 
as expressed in the accumulation of mineral 
basins, and (3) proximity to the sea. 

INTRODUCTION 

Analysis of the ionic composition of dilute 
lake waters has until recently been a matter 
of some difficulty, so that the supply of the 
major dissolved constituents to such waters 
has received relatively scanty attention from 
limnologists. This paper records conccn- 
trations of total ions, Na, II, Ca, Mg, IIC03, 
Cl, Sod, and dissolved organic carbon, as well 
as optical density, pI1, and specific conduc- 
tivity, in a series of rather dilut,e surface lake 
waters collcctcd from hcathy spruce forest in 
IIalifax County, Nova Scotia, during the 
cold dry weather .of December 1955, when 
the lakes were under thick snow and ice 
cover. 

The samples include both clear and peaty 
waters, from lakes on three main geological 
substrata-an intrusive granite batholith, 
the metamorphic Meguma gold-bearing 
series of slate overlying quartzitc, and car- 
boniferous strata of the late Mississippian 

1 The writer is most grateful to Professor F. R. 
Hayes of Dalhousie University, who kindly in- 
vited him to undertake this study, and provided 
laboratory facilities and transport. Thanks are 
also due to the Director of the Nova Scotia Re- 
search Foundation, Dr. H. D. Smith, for the 
financial support accorded by the Foundation. 
The rain sulfur analyses quoted were provided 
through the courtesy of Mr. F. A. Herman, of the 
Dominion Experimental Station at Rentville, 
N. S. Lastly, Mr. F. J. H. Mackereth has given 
much helpful advice on analytical procedures, 
especially with regard to organic carbon and opti- 
cal density measurements. 

substratum, (2) the influence of topography 
sediments and peat in and around the lake 

period. The general physiography of the 
area, in relation to the underlying geology, is 
discussed by Goldthwait (1924). The lakes 
fall into four main size ranges: very small 
ponds (nos. 3, 5, 18 and 19 in Table l), small 
lakes of from 1 to 10 hectares (nos. 2, 6, 7, 
8, 9, 10, 11, 20, 21, 23), medium-sized lakes 
of about 20 to 30 hectares (nos. 13, 14, 15, 
22), and larger lakes of more than about 50 
hectares (nos. 1, 4, 12, 16). However, none 
of the chemical properties examined shows 
any obvious relation to lake area. 

While surveys of macro-vegetation have 
only been carried out on four of the granite 
lakes, it may be of interest to point out the 
following species as among those most 
frequently encountered during a brief survey 
of these and other similar lakes in 1946 and 
subsequent years : 

%iocaulon septangulare 
Lobelia dormanna 
Dulichium arundinaccum 
Pontederia cordata 
Nymphoides cordatum 
Nuphar variqatum 
Nymphaea odorata 
Sparganium Jluctuans 
Potamogeton spp. (most commonly P. 

epihydrus var. nuttallii) 
Scirpus subterminalis 
Chamaedaphne calyculata, 
Sphagnum spp. 

Of these, the first two are perhaps more 
characteristic of the less organic substrata, 
while the last two indicate peaty conditions, 
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and often the presence of a floating bog mat 
around the lake margins. 

The zooplankton organisms most fre- 
quently met with in these surveys were as 
follows : 

Diaptomus minutus 
Diaptomus spatulocrenatus 
n4es0cyd0ps leuckarti 
Bosmina longispina 
Diaphanosoma brachyurum 
Daphnia pulex 
Holopedium gibberum 
Polyphemus pediculus 
By far the most common fishes were 

li’undulus diaphanus and Salvelinus {on& 
nalis. 

METIJODS 

The waters were collected through the ice 
in polyethylene bottles, filtered through 
Whatman 54 filter papers (washed with three 
volumes of distilled water and one volume of 
sample) on return to the laboratory, and 
stored in the original bottles until analyzed. 
Specific conductivity was measured with 
bright platinum electrodes, and pH by glass 
electrode, both before and after aeration 
with compressed air until drift ceased. Na 
and .K were estimated without concentration 
by TGEX flame photometer using Calor-gas 
fuel. Ca and Mg were dc tcrmincd by 
verscnate titration according to the rnethod 
of TIcron and Mackcrcth (1955). The 
anions were measured conductimctrically 
following the ion-exchange procedures dc- 
vclopcd by Mackcrcth (1955), HCOa being 
estimated as the difference between total 
rnetal cations and strong acid auions. The 
slight differences observed in samples below 
pII 5.7 (the plT of distilled water in equilib- 
rium with atmospheric: COZ at ‘25” C) were 
attributed to experimental error, since there 
was no clear relation between the amount of 
difference and pII. Total metal cations as 
cstimat,cd by this procedure corresponded 
very closely to the sum of the four metal 
cations analyzed individually. SO4 values 
by this method include small amounts of 
X03, which are most unlikely to be of any 
signi ficancc in this type of lake water, ac- 
cording to experience in this laboratory. 

Dissolved organic carbon was determined by 
a new wet oxidation method devised by 
Mackcrcth in this laboratory and as yet un- 
published. While the samples were filtered 
through a no. 3 sintercd glass plate (average 
pore size 20-30 p), some filter-passing sub- 
stances will no doubt be included with the 
dissolved organic materials. Optical dcnsi- 
tics were measured at 320 rnp in the above 
waters, by means of a Unicam SP 500 spcc- 
trophotomctcr with 10 cm glass tubes and 
slit widths of about 0.5 mm. In addition, 
absorption spectra were determined between 
320 and 700 rnp by the same instrument, on 
both the clearest and the most highly 
colored of the lake waters, again using glass 
tubes, and slit widths varying from about 
0.5 mm at 320 down to 0.025 mm at 700 
rnp. Lastly, it was noticed that on standing 
the bottoms of some of the sample bottles 
became spotted with orange-brown colonies 
of iron bacteria, resembling the agar plates 
used for bacterial counts. The density of 
such iron precipitates was recorded visually 
in three grades. 

RESULTS 

The analytical data arc presented in Table 
1, the waters being arranged in order of in- 
creasing total ion concentration within three 
main groups separated according to the 
nature of the underlying rocks. Since the 
Mcguma quartzitc and slate lake waters 
show no clear chemical differences, they have 
been grouped together. All lakes receiving 
drainage from carbonifcrous rocks have also 
been grouped together, although Fraser 
Lake, wholly on quartzit,c, is transitional in 
its chemical properties. Results arc cx- 
pressed in parts per million (ppm), with the 
exception of pH, specific conductivity (as 
reciprocal megohms at 20” C), total ions (as 
milli-equivalents per litrc), and optical 

density (as log ?). The positions of the 

lakes on the map arc also given in Table 1, 
and their locations are shown in Figure 2. 
Where “normal” lakes arc referred to, the 
two quarry ponds and the two senescent 
lakes almost filled in by sediments are 
excluded. 
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I I I I I I 
0.1 0.2 0.3 0.4 0.5 0.6 

TOTAL IONS m.eq./l. 

FIG. 1. The relation between specific conduc- 
tivity and total ionic concentration in waters from 
Halifax County, Nova Scotia. 

Total ions and spec$c conductivity 

The ranges of specific conductivity and 
total ions arc in general rather similar for the 
three geological groups of lakes, the median 
values for all lakes lying at 38 and 0.32 m. 
equiv./L, respectively. In the granite scrics 
the water richest in salts came from Dunean 
Lake, situated on an exposed headland very 
near the sea, and hence high in NaCl. In 
the other two geological groups the richest 
waters came from shallow lakes nearly filled 
in with mineral and organic sediments. 
These waters yielded high concentrations of 
Ca(IIC03)2, probably relcascd from the 
bottom materials by weathering. 

The relation between specific conductivity 
and total ions is rather close, although a 
certain variability is evident in Figure 1. 
The very acid water from Purcell’s Pond, 
along one edge of which is found a large 
Sphagnum bog, exhibits a much greater 
specific conductivity (74) than would be 
inferred from the total ion concentration of 

ON GRANITE DRAINING 
CARBCX&;ROUS 

FIG. 2. The locations of the waters sampled, 
and the influence of proximity to the sea upon 
chloride concentrations. (The areas of the circles 
are proportional to chloride concentrations.) 

equivalent conductivity of the IICOS ion as 
compared with Cl and SO4 ions. 

Chloride, sodium and magnesium 

Figure 2 shows clearly that the higher Cl 
concentrations occur nearest the coast. 
Since the granite lakes occupy the coastal 
belt their waters are highest in Cl. Within 
the other two geological groups the maxi- 
mum Cl values also come from those lakes 
nearest the sea. The close adherence of the 
Na and Cl values to the line (Fig. 3) showing 
sea-water proportions suggests that by far 
the greatest part of thcsc ions comes as sea 
spray in atmospheric precipitation (cf. also 
Conway 1942, Gorham 1955a, Eriksson 
1955). The slight cxccss of Na may be 
presumed to come from rock-weathering. 
In this connection it may be noted that 

0.4 m.equiv./I+ for which the usual con- IO 
ductivity is about 40-50. The extremely t 

A 
/ 

high equivalent conductivity of the hydrogen 
ion is responsible for this anomaly, for which 
a correction can easily be made (Sjors 1950). 
Again, the moderately acid lakes with no 
IICOs show higher specific conductivitics 
than those which arc only faintly acid and 
have IICO:, as the main anion. Another 

000 
CHLORIDE ppm 

factor involved here is the relatively low FIG. 3. The relation between sodium and chloride 
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A 

I 1 I 
5 IO 15 
CHLORIDE ppm 

FIG. 4. The relation between magnesium and 
chloride. 

among the “normal” lake waters those from 
the Meguma quartzitcs and slates show less 
excess Na than either the granite or carbonif- 
erous series, which resemble one another in 
this respect. The average Na/Cl ratio in 
sea water is 0.55, in the quartzitc waters 
0.61, and in both the other types 0.67. 

Magnesium is also supplied to a marked 
extent from the sea, with the granite waters 
showing a Mg/Cl ratio the same as that of 
sea-water (0.067). However, as shown in 
Figure 4 the Meguma series, and especially 
the waters draining carboniferous strata, 
exhibit considerable enrichment in Mg, 
presumably from weathered rock and soil 
minerals. 

Among the lakes on granite, Duncan 
yields the highest Mg concentration (1 .O 
ppm), again because of its proximity to the 
sea. The highest Mg/Cl ratio in this group 
(O.ll), however, comes from the Purcell’s 
Cove granite quarry pond, where presum- 
ably more Mg than usual is released by 
breakdown of the freshly exposed rocks. On 
hhe gold-bearing series the Purcell’s Cove 
slate quarry provides an even higher Mg/Cl 
ratio (0.15), and the absolute concentration 
is also high (1 .I ppm). The greatest min- 
eral enrichment of Mg is shown by the 
senescent Nelson Lake on carboniferous 
rocks (Mg 1.2 ppm, Mg/Cl 0.32). 

Potassium 

Only a small part (on the average about 
0.1 ppm) of the K in these lake waters can 
have been supplied frorn the sea (K/Cl 
ratio in sea-water 0.02), and the remainder 
(averaging 0.5 ppm) must come from the 

rocks and soils, much of it perhaps as 
atmospheric dust. Waters on the Meguma 
rocks are in general richest in K, and waters 
on granite poorest, although the differences 
amount to less than 0.2 ppm on the average. 

Calcium and bicarbonate 

Calcium is supplied to these lakes almost 
wholly by rock and soil weathering, the sea 
spray contribution calculated from Ca/Cl 
ratio (0.02) again averaging about 0.1 ppm. 
There is a distinct difference between the 
three geological groups in respect of Ca, the 
“normal” lake waters averaging about 1, 2, 
and 3 ppm on the granite, Meguma, and 
carbonifcrous rocks, respectively. The Ca 
levels in the granite lakes are not far dif- 
ferent from those observed in the British 
Isles in raised and blanket bog pools com- 
pletcly isolated from mineral soil influence 
and wholly dependent upon atmospheric 
sources of supply such as dust fall (Gorham 
1956), so that Ca release from the granite 
rocks may be presumed to be extremely 
slow. It is of interest that Silver Lake was 
fertilized in 1947 with about 2200 kilograms 
of basic slag and in 1948 with 500 kg of super- 
phosphate, while Black Lake received 1100 
kg of basic slag plus 300 kg of superphos- 
phate in 1948. After seven years neither of 
these lakes differs from other similar granite 
lakes in respect of either Ca or pH. Also 
notable is the fact that Brine Lake, on the 
edge of a tiny enclave of carboniferous rocks 
surrounded by granite, manages to maintain 
its chemical identity wit,h the other carbon- 
iferous lakes. 

Differences arc also evident in the IIC03 
concentrations of the three types of lake, 
this ion being absent from all the waters on 
granite, present in all the waters draining 
carboniferous strata, and present in five of 
the nine waters on the Meguma quartzites 
and slat,es. Only in the circumncutral 
waters is there a clear correlation between 
Ca and pH after aeration (see Fig. 5), which 
is paralleled by a similar relation between 
these two variables and IICO:+ 

‘rhe two waters highest in Ca and IICO;I 
arc from the two senescent lakes nearly 
filled by sediments, from which there is al- 
most certainly a release of Ca(IIC08)2 to 
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pH AFTER AERATION 

FIG. 5. Calcium and ncidily in wntcrs draining 
three types of gcologicsl substrata. 

t)he waler above, through the a&on of nor- 
mal wcathcring processes. Of the Mcguma 
lakes, those rich& ill Ca lie along the 
north-cast border of the arca sampled, 
nearest to the carboniferous zone, and 
farthest from the granites. The largest con- 
centration of Ca in the granite waters was 
obscrvcd in the quarry pond at Purcell’s 
Cove, and at 1.8 ppm was almost double the 
average value. The slate quarry on the 
other hand yicldcd a lower value (1.4 ppm) 
than the avcragc for the Mcguma waters. 

At highcr pI1 lcvcls an apprcciablc pro- 
portion of t)hc acidity in these lake wat,crs is 
duo to dissolved COz, which can bc mostly 
removed by bubbling with comprcsscd air 
(SW Table 1). II owevcr, the pH is largely 
governed by the amount of Ca(FICO& 
added to the lake waters from wcathcring 
minerals, as shown above. Toward l.hc 
acid end of the scale, the lowering of plI is 
associated with increasing concclltrations 
of SO4 and (with the exception of the quarry 
ponds) of organic matter, as illustrat.cd 
in Table 2. -This table also shows that 
at, similar SO4 lcvcls the Mcguma lakes arc 
less acid t,han those on granite?, which is 
presumably ctorulcctcd with t,hc higher cal- 
cium conccnt,rations in the fornlcr. 

1Jsing t,hc pII of diatillcd waler iu ccpi- 
librium wilh the atmosphcrc at 25” C (pI1 
5.7) as a dividing point, acid waters can bc 
scparat,ctd from circumncutral waters; and 
in Pa& thcsc t)wo groups arc quite sharply 
soparat>cd, since only one of the twcnt,y- 
three waters falls within the pII rangc 

TABLE 2. 7’he pl? of waters on granite and on the 
Megumn Gold-Bearing Xc?ries in u&xtion to 

sulfate and organic cnrbon concentrations 
pH values in br:LclCcts are from quarry ponds. 

Organic 
Carbon 

wn 

-- ._.__ 

02 
2-4 

4 6 
6-8 
8-10 

lo- 12 
-~ 

Lnkcs on granite Lakes on Meguma 
qnarbites or slates 

~- 
Sulfate ppm Sulfate ppm 

-. --_--~__._ 

4-j 5-6 .6-S 

--- 

j . 8 

4-5 5-6 d-8 

---- 

(4.9) 

7.2 6.0 
6.0 

6.0 
6.7 5.2 

5.5 
5.0 

Ionic concentrations 
(m.cquiv./L) 

II so.1 ca TIC03 

Acid wa tcrs 0.021 0.131 0.Of.x nil 
Neutral waters 1~1‘MC 0.108 0.157 0.108 
- 

Difr’crcncc 0.021 0.023 0.004 0.108 
~ -. 

5.5-0.5. While all the waters on granite 
arc acid, and on the carbonifcrous rocks 
circumncutral, the Meguma group is evenly 
divided bctwccn these t,wo classes. It is 
now instructive to compare the cquivalcnt 
lcvcls of hydrogen ions, SO+ Ca, and IICOa 
in t,hcse acid and ncrltral waters, as set out 
in Table 3. At once apparcn t is the cvcn 
balance bctwccn the hydrogen ions of the 
acid group and the cxccss of 804 ill this as 
compared with tho c~ircumncut~ral scrics 
(hydrogon ions 0.021 m.equiv./l+ SO4 
cxccss 0.023 m.ccyuiv./I,). Thus it may be 
infcrrcd t)hat the acidit,y of these lake waters 
is due mainly to sulfuric acid. M orcovcr, 
about nine-tctlths of the IICO:l ions in the 
neutral waters arc balai1ccd by the cxccss of 
Ca in this group, which suggests that thcsc 
lakes arc mole strongly influcnccd by rock 
and soil weathering. 

It is worth Iloting that, both the acid and 
c:il,c!~ll??llelrt,ral waters show rather wide 
ranges of organic carbon c:oilc:cllti,at,ioi1, al- 
though the acid series includes more of the 
highly organic samples. 
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SuL~alc 

Of the average level of 5.G ppm SOa in all 
the “normal” lake waters, only about 0.9 
ppm can have come as SO4 from sea-water 
(Sod/Cl 0.14), although it, has been suggested 
by Conway (1042) and others that II& may 
diffuse from the muds of the continental 
shelf into the atmosphere and be oxidized 
there, later to come down in atmospheric 
precipitation. 

Sphagnum bog peats accumulate sulfur 
from the atmosphere, and may release it as 
sulfuric acid (Gorham 1956), which probably 
provides the source of acidity in these Nova 
Scotian waters, many of which drain, or are 
bordered by, Sphagnum peats. For in- 
stance, among the granite lakes Purcell’s 
Pond has a large peat, bog immediately 
along one side, and Silver Lake a smaller 
one, while the Punchbowl is entirely sur- 
rounded by a Sphagnum mat. And the most 
acid water on the Mcguma gold-bearing 
series is that of Lewis Lake, which appears 
from the map to drain large areas of peaty 
swampland. Wcbber Lake, also acid, is 
part of the Sackvillc R,ivcr system, which in 
its upper reaches appears t,o run through 
extensive strctchcs of swampy land. Such 
a mode of supply could account for the intcr- 
correlations between pI1, SOli, and organic 
carbon shown in Table 2. I-Iowever, since 
cvcn t,he clearest lake waters contain more 
than 4 ppm of Sod, the addition of sulfuric 
acid from peat cannot by any means provide 
the main supply of this ion. That, rain is a 
major source of SO4 for these lake waters is 
suggested by recent analyses of H&man 
(unpublished), who found an avcragc of 
0.96 ppm total sulfur, equivalent to 2.9 
ppm SO+ in rain collected over a two-year 
period at the Dominion Experimental Sta- 
t,ion, Kentville, N. S. Moreover, rain SO4 
would be concentrated somewhat before 
reaching the lakes, owing to evaporation, so 
Ihat this value represents a minimum for the 
rain contribution to lake water conccntra- 
lions. 

Ot,hcr possible sources for SOa in thcsc 
l&c waters arc t,hc of’tcn rat:hcl* ol*gani(: 
bottom deposits, where sulfur may accumu- 
late in organic debris. Anaerobic dccom- 
IJosition frequently produc*cs 1128 in tllCSC 

sediments, and this is free to diffuse into t,he 
overlying water and become oxidized to 
H,SO4 when oxygen is present. 

IMost rocks contain much less sulfur lhan 
alkali and alkaline earth metals, and have 
gcn.erally been thought unlikely to be a 
major source of supply to fresh waters. 
Howcvcr, it may be noted that in the present 
case the quarry ponds, with very little or- 
ganic mat,ter in their waters, both exhibit 
high SO4 concentrations, and the slate 
quarry pond yields the most acid water 
among those on the gold-bearing series. 
The slates round about Halifax arc oft,cn 
rich in iron pyrites, which may be the 
the source of the observed acidity. It is 
also interesting that in the lakes draining 
carboniferous strata thcrc is a clear corre- 
lation between SOe on the one hand and Ca 
and HCO:) on the other. This may be 
taken to suggest that a little CaS04 as well 
as CaCO:! is being wcathcred from these! 
rocks. 

Organic carbon 

The lowest concentrations of dissolved 
organic carbon arc found in the quarry 
ponds, while the “normal” lakes vary from 
2.5 pprn in the very clear water of Bluff 
Lake to around 10 ppm in lakes like Lewis, 
Webber, Silver, I’urccll’s Pond, and the 
Punchbowl, all in pcaty surroundings. 
Both high and low levels arc: encountered on 
all three rock types. 

As might be expected, optical tlcnsity in 
these lake waters (at 320 mp) is c:loscly rc- 

A 

/ AA 

ORGANIC CARBON pp” 

FIG;. 6. The rehtion bctwccn oplical dcnsil,~~ 
and org,znic cwhon concentr:btion. 
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lated to organic carbon concentration. 
However, the relationship is not strictly 
linear, and Figure 6 showi that the most 
organic waters exhibit proportionally greater 
optical densities than those with a low 
carbon content. Moreover, the pcaty 
waters from granite lakes appear to bc more 
highly absorptive than those from lakes 
draining Meguma or carbonifcrous rocks, 
with similar concentrations of carbon. It 
is reasonable to suppose that this may bc 
conncctcd with the type of vegetation from 
which the organic matter is derived, and 
with its mode of decomposition. The wa- 
ter giving the highest ratio of optical density 
to carbon (0.10) is that from the I’unch- 
bowl, which is wholly surrounded by a Sphag- 
num mat growing out from deep Sphag- 
num peat; and high ratios are also shown by 
Silver Lake (0.‘15) and Purcell’s Pond 
(O.lG), whcrc Sphagnum peat is abundant 
in the vicinity. In contrast, the pcaty 
areas draining into Webbcr and Lewis 
Lakes, which show relatively lower ratios 
(0.13), seem from the map more liltcly to bc 
sedge swamps, being largely dcvclopcd 
along the margins of the Sackvillc River 
system. At any rate, they seem unlikely 
to be as strongly dominated by Sphagnum 
as the peats beside the granite lakes mcn- 
tioncd, which arc all chnractcristic of sites 
where thcrc is little mineral soil influence, 
and fairly stagnant conditions predominate. 
Among the lakes draining carbonifcrous 
strata the scnesccnt Nelson Lake yields the 
highest ratio of optical density to carbon 
(also 0.13). This lake is certainly still in 
t,he phase of marginal lcn colonization, 
without, much formation of Sphagnum peat. 

The lowest ratio (0.07) comes from Bluff 
Lake, with the least organic carbon among 
the “normal” lake waters. It is not in- 
conceivable that in this instance the organic 
material is derived more from organisms 
within the lake, which arc certainly of dif- 
ferent chemical composition from Sphag- 
num, sedges, or coniferous forest plants, 
and arc quite probably susceptible to 
different t,ypc?s of brcukdowr 1. 

hdjusl,mcnt of all acid water from Islack 
Ilake to pT1 7.0 had no significant cffcct upon 
the l’ight; absorption at 320 rnE.1, nor did 

---m__ 

I 
700 

WAVE LENGTH mp 

FIG. 7. Light absorption by a highly colorccl 
water with much organic carbon, from the Punch- 
bowl, as contrasted with a very clear water low in 
organic carbon, from Bluff Lake. 

acidification of Fraser Lake water to pI1 
4.8, the middle of the acidity range for the 
present series of lakes. 

To provide further information conccrn- 
ing light absorption in these lake waters, 
the spectra of Bluff Lake and the Punch- 
bowl were measured bctwccn 320 and 700 
mp. Figure 7 illustrates the great incrcasc 
of absorption in both waters with dccrcasing 
wave length. If the Bluff Lake values arc 
multiplied by a factor of 3.0, the ratio of 
organic carbon contents in the two waters, 
it is evident that the Punchbowl has a rela- 
tively grcatcr absorption at the lower wave 
lengths, and Bluff Ilake at the higher wave 
lengths. Dilution of the Punchbowl water 

Tn DLE 4. A comparison of the propot&ons of 
mqjor ions in Nova Scotian lake walers and in 

lhe average fresh water of the world 
I 

Ionic proportions (m.cquiv. vO) 
Lake type ____ 

I 

On granite 
On quartzitc 

and slalc 
Draining cnr- 

bonifcrous 
s t;rat,a 

Na K 
-- 

62 3 
46 5 

42 3 

.___ -  

ca Mg IICO3 Cl so4 
A-- - -  

14 12 - 64 3G 
36 13 11 50 30 

40 14 28 42 30 

-_-.-_---.--_ .__ 
Avcragc fresh -- 

water of lhc 
world 

- -- 
IG 3 

------_ 
64 17 74 IO IG 

- -- 
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to olle-I,cnth concenlration decreased absorp- 
tion to 10.5 per ccnf; of the original at 320 
mu, and to 7.9 per cerlt of the original at 
500 mp. 

I~:xamination of the cquivalcllt caomposi- 
tion of “normal” lake wa tcrs receiving 
drainage from the three geological substrata 
investigated here reveals striking differcnccs 
from the world average composition of 
Crcsh water (Conway 1042, Rodhc 1940)) 
as illustrated in Table 4. The Nova 
Scotian waters are proportionally much 
richor in Na and Cl, much poorer in Ca and 
TI.CO~, and more acid than t,he world aver- 
age, which r&&s the abnormal balance in 
Nova Scotia bctwccn the supplies of sea 
spray and rock wcat)hcring products, t,hc 
Formor being somewhat high and the lattw 
extrcmcly low, particularly on the granites. 

Ii’rom the results of the present survey, it 
can bc seen that the main factors affecting 
ionic composition in thcsc lake! wat,crs arc 
(I) t,hc nature of the geological subst,ratum, 
(2) the influence of topography as expressed 
in t,he accumulation of both mineral scdi- 
mcnts and peat in and around t,hc lake 
hasin, and (3) proximity to the sea. 

In connection with geological in flucnces, 
tho levels of Ca and TICOR in tho Mcguma 
lakes prcscn t certain problems. Quartzitc: 
is generally considcrcd to bc one of the 
most infcrtilo soil parent, materials, slow 
in weathering, and usually lower in lime 
even than granite. Morcovcr, the local 
quartbitc terrain is dcscribcd by Gold- 
thwait (1924) as closely rcscmbling that ol’ 
granite, and similarly barren. On the 
other hand, hc remarks that slate yields a 
much more prodwtivc and fertile landscape 
Jcrom t~his account, one might expect t,ho 
quartait,e lakes to rcscmblc t,he granite lakes 
in t,hcir calcium and acidity lwels, rathcl 
t,han the other Mcguma lakes on slate, to 
wIli(*fL they do correspond in fat%. 

‘l‘hc rather high Ca alld ITCO:r st,at,us of 
Fish, ‘I‘ucl<c~~, and h/I 1,. I!niackc Gold Mines 
I ,akcs rolativc to th(: others on the Megunm 
sorim is also difficult to awoun t for. Siwc 
I~‘isf-1 alttl Tucbkcr I,akes lit close to the axis 

of the great Shubenacadic Grand Ilake 
valley which runs south from the softer 
w&s of the I-lants-Colchcstcr I,owlallds, 
they may have received drift richer in lime 
from the ice-sheets moving southward 
along t,his route during l;he last glacial 
period. And Gold Mine Lake may also 
have acquired such material during the 
southeastward advance of the ice from New 
Hrimswick. At, prcscn t, unfortunat,ely, 
widcncc to support thcsc speculations is 
wholly lacking, and it, is obvious that the 
factors determining the lime content) of the 
Meguma waters rcquirc! a good deal of 
clwidation. Studies of soil profiles, both 
mincralogic*al ancl chemical, would 1~ of 
much interest in this connection. 

The chief value of the present sllrvcy 
may perhaps lit in the provision of a back- 
ground for further ccologicnl studies. I’ri- 
mary differcnc~es arc: clearly evident, in both 
calcium concentration and acidity of waters 
on the three types of geological substratum, 
and since the lime conwntrat~ions in all 
three groups arc cxtremcly low in compari- 
son with most fresh waters, it would bc very 
surprising if there were not, assoc+~t,cd 
di ffcrcnces in soil profiles and vcgct;at,ion, 
both within the lakes and in t,heir draillagc 
lwsins. It, might also be wort;hwhilc t-,0 
look for differences in organic: production , 
with particular rcfcrenoe to the production 
of trout for angling. A comparison of 
pcal.y and clear waters might also l)c of 
intcrwt here. 

A last point to bc rcmarkcd is t,hat) all 
these areas have probably been suhjectcd 
to rcpeatcd burning and wt,ting, and have 
in consscquence suffered a good deal of soil 
dcgradation and vegetational cahange wit,hin 
historical times (cf. Smith 1835, as quoted 
by Gorham I%%). Such facbrs may well 
have influenced lakes in tJhcsc areas. 
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