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CHARACT.ERISTICS'OF SOILS OF THE HAZEW CAMP AREA, 

NORTHERN ELLESMERE ISLAND, N.W.T.u 

IN'l!RODUCTION 

During the summer of 1963, Drs. D. Oliver and P.S. Corbet of the 
Entomology Research Institute of the Canada Department of Agriculture conduct- ' 
ed investigations at Lake Hazen, Ellesmere Island. Under their direction, 
Mr. R. Leech, student assistant, described, sampled and photographed the 
soils at a number of sites in the Lake Hazen campsite area. 

The FUIJ3OSe of this paper is to record the morphological character- 
istics, some chemical characteristics, and the classification of the soils. 

DESCRIPTION OF THE AREA 

Ellesmere Island is the most northerly island in the Canadian Arctic 
archipelago. Lake Hazen occupie s a trough running northeast to southwest 
in the northern part of the island. The lake, at 520 feet above sea level, 
is about 46 miles long and about 7.5 miles wide at its widest. TO the 
south of the lake lies the Greely-Hazen plateau which rises to elevations 
between 1,500 and 2,500 feet. TO the north is the Garfield range, a series 
of peaks rising to over 4,000 feet. At the western end of the lake the 
mountains rise abruptly from the shore. At the eastern end a lowland area 
10 to 15 miles wide lies between the foot of the Garfield range and the 
lake (Powell, 1961). 

The geology of northeastern Ellesmere has been described by Christie 
(1964) and the geomorphology of the Lake Hazen region by Smith (1961). The 
meteorology of the area has been described by Jackson (1959>, the summer cli- 
mate and weather by Savile (1964) 
(1961L 

and soi1 temperatures in 1958 by Powell 

*An investigation associated with the program "Studies on Arctic InsectsV1. 
Entomology Research Institute, Canada Department of Agriculture (Paper No. 
3.9). Soi1 Research Institute contribution No. 121, 



The major habitats of the Lake Hazen camp area bave hsen described in 
detail by Savile (l?BL). In the descriptions of soils that follow the 
habitats referred to are those of Savile. 

In tho descriptions below the soi1 colors are according to the Munsell 
notation; the letter "rn" stands for moist, "d" for dry soi1 condition. The 
first mentioned color pertains to the field condition. 

Site 1 was located north of the camp area on the south side of pond 2 
(Oliver and Corbet, in press) in a habitat intermediate to the Dryas hummocks 
and saline clay habitats. Here the .Dryas- Salix vegetation covered about LO 
per cent of the soi1 surface. The r-m-opography (Figure 1) was com- 
prisad of knolls 6 to 10 inches in height by 12 inches in diameter. 

Samples taken from this soi1 (Figure 2) had the following 
characteristics: 

Sample At depth inches -- 

a 3 Light brownish gray (1OYR 6/2 d, 4/2 m) 
silt loam; amorphous to weak fine 
granular; slightly plastic; porous, no 
gravel. 

b 10 Very dark grayish brown (1OYR 3/2 m, 
6/2 d) structure and consistence as 
above. 

C 20 Dark gray (1OYR .!.1/1 m, 6/2 d) loam, 
structure and consistence as above. 

The soi1 was frozen below a depth of 21 inches on August 3, 1963. 

In Figure 2 sample a looks grayer than horizons b and c; this probably 
is due to differences in moisture content. The chemical analyses (Table 1) 
shows a low total nitrogen content and a low organic matter content inthe 
surface sample that is doubled in the lowest sample. The reaction is 
moderately alkaline at the surface, decreasing to mildly alkaline with depth, 
The conductivity of the surface sample is high. The exchangeable sodium 
percentage (ESP) is low (Table 3) and the soluble salts are dominated by 
magnesium sulf'ate. 

The soi1 at Site 1 is classified as a Subarctic Saline Regosol in the 
Eayg,azian system (NSSC. 1963), as'a Cumulic Cryorthent in the lJ.S.D.A. (1960) 

. 



3 

Site 2 was located north of the camp area on the western margin of 
pond 1 in a Dryas hummocks habitat. The vegeta-tion here was composed of 
Salix, Dryas, -- -.- Carex, Pedicularis, 
covered the soiLrface 

Eriophoram and Polyg~~num and completely 
-.The%.c%%$%~~a~hy (Figure rwas very subdued, 

the humtnocks being only a few inches in height, 

Samples taken from the soi1 (Figure 4) had the following characteristics: 

Sample At depth inches ----... 

a 1 Grayish-brown (1OYR .5/2 d, 3/1 m) loam; 
friable. 

b 3 The Upper : --inch is dark grayish brown 
(10YR 4/'2) material high in organic 
matter, the middlo $-inch is yellowish- 
brown (10332 5/8), the lower $--inch is 
grayish-brown (1OYR 6/2). The mixed 
sample is dark yellowish brown (1OYR 
4/4 d, 3/2 m) loam, friable. 

C 5 Dark-brown (1OYR 3/3 m)loam, turfy, 
many fine roots. 

d 12 Grayish-brown (1OYR 5/2 m) silt loam; 
amorphous; yellowish-brown (1OYR 5-46) 
mottles are conunon, medium and prominent. 

e 19 Black (1083 2/1 m) loam; contains some 
coarsely and much finely divided 
organic material. 

The soi1 was frozen below a depth of 21 inçhes on August 3, 1963. The 
variation in color between samples a, b and c'suggests that its formation 
may have been due, at least in part, to the deposition of aeolian material. 
This suggestion is supported by the alkaline reaction only of the uppermost 
ssnlple. A notable chemical characteristic is the high organic-matter content 
of sample e (Table 1) and the relatively low base-saturation of sample d 
(Table 2). 

In the Canadian system this soi1 is classified as a Subarctic Rego 
Humic Gleysol, in the U.S.D.A. system as an Cumulic Cryaquept. 

SITE 3 

Site 3 was located in the flood plain of Hlister Creek, about 1.3 miles 
west of the camp. It was in Savile's grave1 delta habitat (Figure 5). The 
vegetation was Salix, !!J3i&bium 
30 percent of the surface. 

, poppy and Saxifraga and covered only about 
The topography was smooth gently sloping. 

Samples taken from the soi1 had the following characteristics (Figure 61 
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Sample At depth inches 

a, 6 Dark-gray (2.5Y 4/0 m, S/l d) very 
gravelly, very coarse Sand; loose; 
stony. 

b 18 Dark-gray (SY 4/1 m, 6/1 d) very 
gravelly loam; loose; a few cohbles. 

C 37 Dark-gray (5Y 4/1 m, 5'/1 d) extremely 
gravelly loam $jand; loose. 

The soi1 was not frozen within a depth of 39 inches on August 9, 1963. 
Roots extended down to 30 or 36 inches depth. Chemical analyses (Table 1) 
show that this soi1 is very low in nitrogen and organic matter. 

It is classified in the Canadian system as a Subarctic Orthic Regosol, 
in the U.S.D.A. system as a Cumulic Cryorthent. 

SITE4 

Site JJ was located near site 3 in the muddy delta habitat. Here the 
vegetation covered about 20 per cent (Figure 7) of the soi1 surface, and was 
mainly Salix, Pedicularis, Dryas and Carex. The surface was smooth and free 
of stones. 

Smples taken from Site b had the following characteristics (Figure 8): 

Sample At depth inches 

a 2 Pale-brown (1OYR 6/3 d, 4/3 m) loamy 
Sand; weak, fine granular; loose; 
slightly gravelly. 

b 6 Grayish-brotin (2.5'Y 5/2 m, 6/2 d) 
sandy loam; amorphous; loose. 

C 10 Dark grayish brown (2.5Y 4/2 m, 6/2 d) 
medium Sand; amorphous; loose. 

d 14 Brown (1OYR 5/3 m, 6/3 d) gravelly 
loamy Sand; amorphous; loose. 

e 21 Brown (1OYR 5/3 m, 7/3 d) silty clay 
loam; amorphous; very firm, plastic. 

On August 9, 1963, the soilwas frozen below a depth of 31inches. The 
chemical analyses (Table 1) show that a11 samples were low in nitrogen and 
organic matter. This soi1 differs from that at site 3 mainly in the presence 
of a stone-free, clayey, subsoil that was frozen, and in the slightly higher 
carbonate content of the sandy layers. 

In the Canadian classification this soi1 is a Subarctic Orthic Regosol, 
in the U.S.D.A. system it is a Cumulic Cryorthent. 



Site 5 was located 
habitat. The vegetation 

about 0.5 mile 
here was Dryas 

-\ -_ - 

west of the camp in a Dryas hummocks 
and Salix and covered about 40 per 7 . .- - . cent of the ground (Figure y). 'I.'he topography was smooth gently sloping. 

Samples of the soi1 (Figure 10) had the following characteristics: 

Samp&e At depth inches 

a 2 Light brownish gray (1OYR 6/2 d, 4/2 m) 
loam; weak, fine granulaq friable. 

b 0 Pale-brown (10YR 6/3 d, 4/3 m) loamy 
sand;loose; bedded. 

C 14 Grayish-brown (2.SY 5/2 m, 7/2 d) loam; 
bedded. 

d 19 Grayish-brown (2.5Y 5/2 m, 7/2 d) sandy 
loam; bedded. 

e 24 Dark grayish brown (1OYR 4/2 m, 6/2 d) 
silty clay loam; bedded. 

On August 9, 1963 the soi1 was frozen at depths below 29 inches, The 
chemical analyses (Table 1) shows that the soi1 is low in nitrogen and 
organic matter. Mowever the organic matter content is slightly greater 
than in soils 3 and 4, and it seems that sample e may be a buried soi1 
surface. 

The soi.1 is classified as a Subarctic Orthic Regosol and as a- 
Cumulic Cryorthent in the Canadian and U.S.D.A. systems respectively. 

SITE 6 

Site 6 was located about 0.25 mile west of the camp in Savilels sand 
habitat. This was an active blowout area where the Dryas and Salix plant 
caver is very sparse (Figure 11) and from which sand=emoved by moderate 
breezes. On the higher margins of the blowout the plant coverage was as much 
as 60 per cent. 

Samples of the soi1 (Figure 12) had the following characteristics: 

Sample At depth inches 

a 3 Light brownish gray (1OYR 6/2 d, 
4/2 m) sandy loam; amorphous; loose. 

b 19 Dark grayish brown (1OYR 4/2 m, 
6/3 d) sandy loam; amorphous; loose; 
bedded. 

On August 9, 1963, the soi1 was frozen below a depth of 3b inches. 
The chemical analyses is the same for both samples. This soi1 is qite 
similar to the sandy layers of site 5 soil. 



This soil is classified in the Canadian system as a Subarctic Orthic 
Regosol, in the U.S.D.A. system as a Cumulic Cryorthent. 

SITE 7 

Site 7 was located about 0.75 mile north of the camp in an area of 
saline clay habitat. The microtopography was low, the hummocks being only 
about 6 inches high. The plant coverage was about 50 per cent and was com- 
posed of Poa, Sa&, Potentïlla, .mosseS, dandelion and-Melandrium -- -- 

Samples of the 
characteristics: 

soi.1 at site 7 (Figure 14) had the following 

(Figure 13). 

Sample At depth inches --Y 

a s Dark-gray (1OYR 4/1 m, 5/2 d) silty 
clay loam; weak, fine granular; sticky 
and plastic. 

b 17 Rlack (5Y 2/1 m, 4/1 d) silty clay; 
amorphous; weakly bedded; dark grayish 
brown (2.5Y 4/2 m) mottles are common, 
medium and faint. 

C 26 Dark grayish brown (2.5Y 4/2 m, 5/2 d) 
silty clay loam; amorphous. 

The soi1 was frozen below a depth of 29 inches on August 9, 1963. The 
chemical analyses (Table 1) show that the soi1 is alkaline and of low 
conductivity, and that the ESP (Table 3) is high. The soluble salts are 
mainly sodium sulfate and sodium bicarbonate. 

This soi1 differs fron that at site 1 in having a lower conductivity 
and soluble salt content and a higher ESP. 

This soi1 is classified as a Subarctic Saline Regosol in the Canadian 
system and as a Cumulic Cryorthent in the U.S.D.A. system. 

SITE 8 

Site 8 was located about 0.75 mile north of the camp near Oliver and 
Corbet's pond 20, and was near site 7. The habitat was Savile's grave1 knoll 
in which the Dr as and Kobresia vegetat,io.n covered about 70 per cent of the 

--F ground surface Figure 'r 

Samp.Les of the soi1 (Figure 16) had the following characteristics: 

Sample At depth inches 

a 4 Grayish-brown (2.5~ 512 d, 412 m) Clay 
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Sample -_ At depth inches 

loam; some grave1 and cobbles; weak, 
fine granular; friable. 

b 17 Dark grayish brown ('2.SY 4/2 m, 6/2 d) 
loam; some cobbles and gravel; amorphouq 
sl..i$-jt3.y plastic. 

C 30 Dark grayish brown (2.SY 4/2 m, 5/2 d) 
gravelly clay loam; some cobbles and 
coal fragments; amorphous. 

On August 11, 1963, the soi.1 was f'rozen at depths below 33 inches. 
Chemical analyses (Table 1) shows that the nitrogen and org::.nic matter contents 
are low, the sampl.es are modera.t;ely al.kaline, and are calcareous. 

This soi1 is classified in the Canadian systern a.s a Subarctic Orthic 
Regosol, and in the U.S.9.A. system as a Cumulic Cryorthent. 

SITE 9 

Site 9 was located about 0.8 mile north of camp on the north side of 
Skeleton creek in a saline clay habitat. Here the vegetation was Salix and 
Puccinellia that covered about 30 per cent of the surface. There often was 
a white trust in the surface. The microtopography was irregul.arly gently 
sloping, the microknolls were 1 foot in diameter and 6 inches in height 
(Figure.17). 

Sampl.es of the soi1 (Figure le) had the following characteristics: 

Samp1.e At depth inches 

a, 4 

b 9 

C 18 

Very dark grayish brown (2.SY 3/2 m, 
5/2 d) silty clay loam; weak, fine 
granular; vesicular; very sticky and 
plastic. 
Silty clay loam of the same color; 
amorphous. 
Silty clay loam of the same color; 
amorphous. 

On August 11, 1963, the soi1 was frozen at depths below 21 inches. 
ChemicaJ. analyses (Tables l. and 3) show that the surface hori.zon has a 
medium conàuctivity, medium soluble salt content and medium ESP. The other 
samples have lower conductivities. The nitrogen and organic matter contents 
are uniform throughout the soi1 and quite similar to the soils at sites 7 and 
8. 

The soils at sites 9 and 7 are similar in origin and characteristics. 
Site 9 soi1 is classified as Subarctic Saline Regosol and as a Cumulic 
Cryorthent. 
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SITE 10 

Site 10 was located about 1.35 miles northwest of camp on the north- 
facing slope of Blister Bill. The topography was very steeply sloping. The 
slope had a rough surface caused by hummocks and solifluction lobes, the 
downslope ends of which were 1 to 2 .feet high (Figure 19). This location 
was in an area of very large Dryas hummocks that supported a sparse caver 
composed of Dryas, Kobresia, Saxifraga and Salix. 

Samples of the soi1 (Figure 20) have the following characteristics: 

Sample At depth inches -.- 

a 4 Dark-brown (1OYR 3/3 m, 4/3 d) loam; 
medium, fine granular; very friable; 
some grave1 and stones. 

b 11 Dark grayish brown (1OYR 4/2 m, 5/3 d> 
loam; amorphous; grave1 and stones. 

C 24 Cuter surface of lump very dark brown 
(1OYR 2/2 m, 3/3 d), inner surface brown 
(1Om 4/3 m, 6/3 d), crushed color dark 
grayish brown (1OYR 4/2 d); loam; 
amorphous; some gravel. 

The material is brownish and has the appearance of glacial till, 
especially below a depth of 15 inches, Sample c is higher in organic matter 
,than the others, and in Figure 20 there appears to be a curtain of organic 
material extending downward from the surface. There also appears to be an 
inclusion of raw peat to the right below sample a. These organic layers 
probably originated through the process of progressive burial and soli- 
fluction (Mackay et al., 1961), 

The soi1 was frozen at a depth of 26 inches on August 11, 1963. The 
soi1 contains more lime than other soils sampled inthe area, 

The soi1 at site 10 is classified as a Subarctic Orthic Regosol and 
as a Cumulic Cryorthent, 

SITE 11' 

Site 11 was located about 1.7 miles northwest of the camp and northwest 
of Blister Hi.11 within the broad drainage channel of Skeleton Creek. It was 
adjacent to ponds 34 and 43 (Oliver and Corbet, 1964) and represented Savile's 
marsh habitat. The continuous plant caver consisted mainly of Eriophorum, 
Carex, Arctagrostis, Polygonum, Dryas and moss. The hummocks (Figurxf were 
about 1 foot high and 2 to 3 feemdiameter. Inter-hummock depressions 
were very wet. 

Samples of the soi1 (Figure 22) have the following characteristics: 
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Sample At depth inches 

a 3 Dark-gray (SY k/L m, 6/1 d) silt loam; 
amorphous; yel.low7.sh brown mottles 
(loti C;/6- m j are common, medium and 
distinct. 

b 11 Same as sample a except that there +zre 
fewer mottles. 

The soi1 was froeen at depths below 16 inches on August 11, 1963. 
The inter-hummock depressions have 3 or Lc inches of peat on the minera1 soi1 
surface. 

The chemical analyses (Table 1) show that the soi1 is better supplied 
with organic matter than some of the well-drained soils in the area. The 
surface sample was mildly acidic in reaction. 

This soi1 is classified as a Subarctic Rego Gleysol and as a Cumulic 
Cryaquept. 

SITE12 

Site 12 was located at the mouth of Skeleton Creek which is about 0.5 
mile northeast of the camp. The topography was smooth gently sloping and the 
microtopography was quite smooth (Figure 23). The perpetually wet site was 
within Savile's Springy slope habitat, and had a closed caver composed mainly 
of Salix, Juncus, Dryas, Kobreska, Eriophorum, Arctagrostis, Pedicularis, 
Saxifraga and Garer 

Samples of the soi1 (Figure 24) had the following characteristics: 

Sample At depth inches 

a 4 Dark grayish brown (2.5’Y 4/2 m, 5/2 d) 
loam; weak, fine granular; slightly 
vesicular. 

b 13 Dark grayish Srown (2.5Y 4/2 m, 5/'2 d) 
loam, dark yellowish brown mottles are 
few, fine and distinct. 

C 18 Very dark grayish brown (2.SY 3/2 m, 
6/2 d) loam; mottles absent; slightly 
vesicular. 

d 24’ Very dark grayish brown (2.SY 3/2 m, 
5/2 d) very gravelly loam; amorphous; 
slightly vesicular. 

On August 15, 1963, the soi1 was froeen at depths below 29 inches. 
Figure 24 suggests layering of the deposit, The vesicles present in a11 
samples of this soi1 are spherical and not inter-connected. Vesicles in a 
layered deposit suggest a mode of origin involving sediments that contain ice 
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particles transported during the spring thaw. Similar vesicular deposits 
occur in mud flows in alpine regions in southern Dritish Columbia. 

This soil is classified as a Gleyed Subarctic Orthic Regosol (Canadian) 
and as a Cumulic Cryorthent (U.S.D.A.). 

DISCUSSION AND COXCLUSIONS 

The morphological and chemical characteristics of the soils indicate 
that there is no significant development of genetic horizons and hence a11 
profiles except numher's 2 and 11 are classified as Regosols. Numbers 2 and 11 
are Gleysols. The weak profile development is to be expected in view of the 
climatic conditions. 

The effects of deficient soi1 moisture and sparse vegetative caver are 
reflected in the low organic matter content of the surface soil; only at sites 
2, 11 and 12, where there is a closed vegetative caver, does the surface soi1 
contain more than 5' per cent organic matter. The highest organic matter 
content at j~ sites occurs in the deepest layers sampled, and ail of the pro- 
files, except 6 and 8, show erratic distribution of organic matter with depth. 
In a11 of the profiles the organic matter content is higher than 0.35 per 
cent in the deepest layer, a characteristic which together with the erratic 
distribution places the soils in cumulic subgroups in the U.S.D.A. system of 
classification. Soils with similar characteristics were described (Day and 
Hice, 1964) in the lower Nackenzie Valley, N.W.T. under a less-harsh climate 
where closed tundra vegetation prevails. 

The soils at sites 2 and 11 differ from the others in that horizons b to 
e of site 2 and horizon a of site 11 are acidic in reaction. It is probable 
that these soils have been leached by the water of pond 1 in the case of site 
2 and by the meltwater of Skeleton Creek in the case of site 11. The surface 
horizon a of site 2 is alkaline in reaction, probably due to additions of 
calcareous aeolian material, 

The occurrence of soluble salts in dry Arctic regions is rather common. 
Savile (pers. co;nm.) observed efforescent salts from freshly exposed clay at 
Isachsen on Xllef Hingnes Island in 1960. This salt trust was found to be 
mainly sod3um sulfate and sodium chloride. In Alaska, Douglas and Tedrow 
(1960) found that tundra frost boils contained soluble salts, mainly sulfates 
but also chlorides of calcium and magnesium. 

In the Hazen Lake area, the content of soluble salts was greater in the 
surface soi1 samples of sites 1, 7 and 9 than in any others. Of these soils, 
sample 1 a differed from 7 a and 9 a in having the highest conductivity and 
the highest content of soluble salts, and the lowest sodium absorption ratio 
and exchangeable sodium percentage. Samples 7 a and 9 a had appreciable soluble 
sodium; sample 7 a was found to readily disperse when mixed with water, 
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Table 1. Chemical analyses of some soils at Lake Hazen Camp 

Site Grave1 Total N Organic pH Conductivity Lime 
Horizon matter 1:2 Saturated 

5% 7 % Millïmhos % 

la 
lb 
IC 

2a 
2b 
2c 
2d 
2e 

3a 
3b 
3c 

La 
b b 
4c 

Y e 

Ta 
5c 

5” e 

0 
0 
0 

0 
0 
6 
0 
0 

76 
51 
74 

13 

7 

40 0 

0 : 

0 0 

0.11 
0.15 
0.22 

0.34 19.3 
0.47 15.6 
0.63 19.6 
0.08 2.2 
0.63 13.1 

0.03 
0.04 
0.03 

0.02 0.3 8.6 0.58 
0.03 0.5 8.5 0.15 
0.02 0.4 a.7 0.11 
0.01 0.3 a.5 0.12 
0.06 1.9 8.5 0.24 

0.06 2.2 7.7 0.25 
0.02 1.2 7.4 0.09 
0.08 3.4 7.6 0.22 
0.02 0.8 8.0 0.13 
0.10 4.3 7.7 0.09 

::6 
6.2 

0.5 
0:: 

8.1 4.17 8.1 0.8 
7.P 0.33 0.63 0.5 
7.7 0.42 0.69 0.5 

7.3 1.74 
6.6 - 

0.3 0.10 
8.3 0.14 
8.6 0.09 

1.0 
1.5 
0.9 

3.8 

t ‘3 
0.5 
0.0 
0.5 
0.3 
0.7 
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Table 1. Chemical analyses of some soils at Lake Hazen Camp, (continued). 

Site Grave1 Total N Organic pH Conductivity Lime 
Horizon 

-- 
matter 1:2 Saturated 

% % % Millimhos % 

6a 0 
6b 0 

;: 0 0 
7c 0 

8a 16 
8b 13 
8c 19 

;b 0 0 

9c 0 

10 a 18 

10 b 10 c i5 

lia 0 
11 b 0 

12 a 0 
12 b 0 
12 c 0 
12 d 49 

0.03 0.8 
0.03 0.6 

0.0 
0.0 

2.6 

2:; 
1.8 2.0 

0.7 
0.9 

0.10 
0.11 
0.08 

0.16 
0.06 
0.04 

8.3 0.27 
8.3 0.26 
8.2 0.22 

5.2 
7.1 
3.3 

2: 
1.3 

0.10 2.6 8.1 1.10 
0.10 3.0 8.2 0.28 
0.09 2./ 8.2 0.27 

1.2 
1.0 
0.7 

0.18 3.6 8.3 0.19 
0.07 1.5 8.4 0.18 
0.24 6.2 8.1 0.18 

6.6 

;:5 

0.19 5.4 6.6 - 
0.21 5.6 7.7 0.63 0.7 

0.24 
0.19 
0.14 
0.11 

::: 
3.6 
2.7 

8.0 0.41 
8.1 0.24 
8.0 0.20 
8.0 0.17 

2.0 
2.7 
1.5 
0.0 
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Table 2. Chemical analyses of soi1 from site 2, Lake Hazen. 

-.- 

Horizon Cation exchange capacity Ca + Mg Al + H Base 
saturation 

me./100 gm. me./100 gm, me./100 gm. % 

2b 36.61 34.92 0.32 953 

2c 34.1 30.8 0.4 90 

2d 14.9 7.1 0.1 48 

2e 29.4. 31.7 0.3 

1 Extracted with 1 N calcium acetate at pH 7 

2 Extracted with 1 N potassium chloride 

3 Ca + Mg X lOO/cation exchange capacity 



Table 3. 

Soluble salts content, sodium absorption ratio (SAR), exchange- 
able sodium percentage (ES?), exchangeable potassi:Jm percentaee 
(EKP) and cation exchange capacity (CFX) for certain soils at 
Hazen Lake.* 

Site 
horizon 

Soluble salts 

meq./l. 

SAR ESP w CEC 
meq.,/lOO 
g-s. 

Na Ca+Mg Ca ,504 CO3 HC03 Cl 

la 13.0 119.3 30.6 118.9 - 3.P 9.4 1.7 5.2 7.4 21.3 

7a 17.3 1.5 1.5 10.1 - 8.7 0 20.0 24.4 2.8 14.3 
9a 37.3 8.4 4.3 39.7 - 4.2 2.0 18.0 20.0 2.3 20.5' 

*Analyses by C.D.A., Research Station, Lethbridge, Alberta. 



Fig. 1 Site 1 is intermediate to the Dryas hummocks and saline clay 

habitats. Here the Dryas-Salix vegetation covers about 40 per- -- 
cent of the surface. 

Fig. 2 Soi1 profile at site 1. Horizon a was sampled near the bottom of 

the dry surface layer, b and c in the pits below. The Upper left 

corner is sunlit. 





Fig. 5 Site 3 in Savile’s grave1 delta habitat. The sparse plant caver in- 

cludes Salix, Epilobium and Saxifraga. The floodplain is about 

100 feet below the adiacent clay plain. 

Fig. 6 The soil ot site 3 is very gravelly sond and loamy Sand. 



Fig. 7 Site 4 in Savile’s muddy delta habitat. The sparse vegetation in- 
cludes Salix, Pedicularis, Dryas and Carex. 

Fig. 8 The soi1 ot site 4 is loamy Sand underlain by silty clay loam. The 

Upper right corner is sunlit. 



Fig. 9 Site 5 in Savile’s Dryas hummocks habitat. The plant coverage is 

about 40 per cent. 

Fig. 10 Site 5 soit is comprised of stratified sands over silty clay loam. 



Fig. 11 Site 6 in Savile’s sand habitat. The plant caver is very sparse in 

the blowout area but somewhat more dense on the higher margin. 

Fig. 12 The soi1 at site 6 is bedded sandy loam and is frozen at a depth 

of 34 inches. 



Fig. 13 Site 7 in the saline clay habitat has a plant coverage of about 

50 per cent. 

Fig. 14 The soi1 at site 7 is bedded silty clay loam that is alkaline and 
weakly saline. 



Fig. 15 Site 8 is on a grave1 knoll where the Dryas and Kobresia plants 

caver about 70 per cent of the surface. 

Fig. 16 The soi1 at site 8 is medium textured, contains grave1 and is 

moderately calcareous. The Upper right corner is sunlit. 



Fig. 17 Site 9 is in a saline clay habitat where the knolls are one foot in 

diameter and six inches in height. 

Fig. 18 The silty clay loam at site 9 has a surface accumulation of 

soluble salts. The Upper part of the profile is sunlit, the lower 

shaded. 



Fig. 19 Site 10 is on a very steep slope of Blister Hill. The large hum- 

mocks support a sparse caver of Dryas, Kobresia, Saxifraga and 

a. 

Fig. 20 The soi1 at site 10 is a gravelly loam that resembles glacial till. 

Note the peaty inclusion to the right below a. 



Fig. 21 Site 11 is located in a marsh within the drainage channel of 

Skeleton Creek. The hummocks are about 1 foot high. 

Fig. 22 The soi1 at site 11 is a mottled silt loam. The peaty surface on 
the left side of the hole is in the interhummock depression. 
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Fig. 23 Site 12 represents the springy slope habitat on the delta of 

Skeleton Creek. The microtopography is smooth. 

Fig. 24 The soi1 at site 12 is a loamy fluvial deposit. 
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