C
< 0%
M ,.n.CLS <t
@) m..w o
= Ow 0
Z e =
T T
$¢ hES 2
Dm H.m.m s
ANnS mmua =
<3 =t B o
O N S5 c 7]

+444 44
+444444

45000 OSSN
eialalat ++++ )0 900N 4
OO Neeelel
WO 9009 ¢+ + + +29099(
100000 20000
OSO08 4 4 + 4209909,
10/0/0/0/0 500006
rejele'ele’! L ! Hiseelel
Yalatalalals & + ¢ 4 Yatalalals ¢
22200 o ¢

+4+
+44
+4+4
+44
‘44

Go
d

Government
of Canada

i




Special Report Series No. 94-1

MINOR ELEMENT CONTENT OF AGRICULTURAL SOILS
IN MANITOBA

by

P. Haluschak!, G. F. Mills' and R. G. Eilers?

'Manitoba Agriculture, Soils and Crops Branch, Soil Survey Unit
2Agriculture Canada, Manitoba Land Resource Unit

1994




PREFACE

This research was undertaken as part of a continuing effort by the Manitoba Soil Survey
Unit and the Manitoba Land Resource Unit to characterize and evaluate the soil resource of the
Province. The data compiled in this report provide an overview of the minor elerent content
of agricultural soils in Manitoba. The 1nitial analysis of the data represents the results of a long-
term soil sampling program designed to document the background level of minor elements in
major agricultural soil types in Manitoba.

Additional resources are required to expand the range of analysis on available samples
and to collect and analyze samples from areas not yet characterized in sufficient detail.

In consideration of the intensive land management practices and the increasing use of
agricultural land for waste management, it is important to document this type of information on
Manitoba soils. Growing public concern for the sustainability of Manitoba's soil and water
resources and for food safety serve to reinforce this need.
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MINOR ELEMENT CONTENT OF AGRICULTURAL SOILS
IN MANITOBA

BACKGROUND

Knowledge of the background level and distribution of minor element content in
Manitoba soils is required for evaluation of soil quality for crop growth, forage and
livestock production and for the safe application of sewage sludge and effluent disposal on
agricultural land. Intensive management of agricuitural crops and increased use of land for
waste management can result in a potential buildup of high levels of minor elements which
adversely impact on soil and water quality and safety of plant products forming the human
diet.

Total minor element content of soil is a valuable indicator of possible excesses or
deficiencies for plant nutrition and ultimately animal and human health (Dudas and Pawluk
1977; Boila et al. 1984, 1985; Kruger et al. 1985; Gupta 1986). The practical implication
of minor elements in the environment relates to their availability for plant uptake from the
soil and their release into water systems. Minor elements are released into the environment
from natural weathering of rocks and minerals and from various sources related to human
activity. The degree of contamination of soils by heavy metals relates to the quantities of
minor elements added to the soil from man-made sources such as industrial emissions,
sewage sludge and other wastes.

Research has been conducted to study the effects of sewage sludge application on
agricultural land and on plant uptake of heavy metals (Zwarich and Mills 1979: Webber
and Shamess 1987). However, limited information is available on background levels of
minor elements in Manitoba soils (Haluschak and Russell 1971; Madden 1974; Mills and
Zwarich 1975). Information of this kind is required to adequately address concerns related
to plant and animal nutrition, food safety and quality of the environment.

OBJECTIVES

This study was undertaken to provide comprehensive background information on
the level of minor elements in a wide range of agricultural soils in southern Manitoba. The
specific objectives of this study are to:

1) assess background levels of minor elements in surface horizons of major
agricultural soils, and

2) determine the geographic distribution of minor element concentrations in
soils of southern Manitoba.



MATERIALS AND METHODS

Soil samples were collected from the A-horizon of soils at 694 cultivated sites
selected within the agricultural area of Manitoba. Each sample was taken to a depth of
15 cm and assigned a site location and a soil series name based on field observations,
measured soil properties and soil map information. The sampling strategy was organized
on a broad grid designed to characterize polygons on the 1:1 million scale Soil Landscapes
of Canada -Manitoba Map (Canada Soil Inventory 1989). This generalized map provides
a means of extrapolating the minor element data from selected soil types to the agricultural
landscapes of Manitoba. Distribution and frequency of sample sites is shown in Figure 7
(Appendix).

Precautions were taken to avoid contamination of samples during collection,
preparation and analysis. Samples were analyzed according to procedures outlined in the
Canada-Manitoba Soil Survey “Laboratory Methods of Soil Analysis" (Haluschak {986).
Particle size was determined by the sieve and pipette method with a pretreatment of
hydrogen peroxide to remove organic matter. Readily oxidized organic carbon was
measured by dichromate digestion. Concentrations of total iron (Fe), manganese (Mn),
zinc (Zn), copper (Cu), cobalt (Co), lead (Pb) and nickel (Ni) were determined following
soil digestion with nitric, perchloric and hydrofluoric acid. All determinations were by
flame atomic absorption spectroscopy.

Data was summarized and analyzed by use of a dBASE STATS™ (SPSS Inc. 1989)
software package. Simple linear regression and multiple stepwise regression analyses were
performed on selected soil properties and total minor element content of soils.

RESULTS AND DISCUSSION

Mean concentrations of total Fe, Mn, Zn, Cu, Co, Pb, and Ni in A-horizons of
Manittoba soils are summarized according to textural class in Tables 1, 2 and 3. The
predictability of minor element content from other soil properties is summarized in Tables
4 and 5. Physical and chemical properties for soils sampled from these soil landscape
polygons are presented according to legal description and soil series names in Table 8
(Appendix). Soil series code and corresponding soil name are provided in Table 6
(Appendix). The small number of samples of coarse sand (CS), very fine sand (VFS), and
sandy clay (SC) textures limits the reliability of the minor element data for these soils.
Additional sampling is required to provide more reliable minor element data for some



textural classes; (CS), (VFS). loamy coarse sand (LCS), loamy very fine sand (LVFS),
coarse sandy loam (CSL), silt loam (SIL) and (SC). A general trend among ail samples
is evident as the finer particle size (silt and clay) fractions contain greater amounts of
minor elements than do the coarser particle size (sand) fractions. The relative
concentration of minor elements in all textures tends to decrease according to the series:
Fe> Mn> Zn> Cu= Co= Pb= Nui.

Total Minor Element Content

The relationship of Fe and Mn content o0 soil texture is illustrated in Figure 1.
Average Fe content ranged from 0.91 % in sandy soils to 3.25 % in clay soils. Low Mn
values of 281, 311, and 321 ppm are observed in fine sand (FS), (LVFS), and loamy fine
sand (LFS) soils and high Mn values of 818, 877, and 1041 ppm are noted in clay loam
(CL), silty clay loam (SiCL) and (CSL) textured soils. Mean concentration of Mn in clay
soils is 655 ppm. The Mn concentration in the CSL textural class exceeds the range
commonly observed in Manitoba soils. This may be attributed to the mineralogical
composition of the parent material and/or the influence of groundwater (Swaine and
Mitchell 1960). Levels of Mn reported in this study fall within the mid-range (100 to 1200
ppm) reported for Capadian soils (McKeague et al. 1979). Higher Fe and Mn
concentrations that are not closely related to soil texture (Table 1) may be related to
factors such as geological origin and mineralogy of the soil parent material, soil
development, dratnage and organic matter.

Mean Zn content ranged from 28 ppm in (VES) textured soils to 108 ppm in clay
soils (Table 1). Zinc concentrations up to 400 ppm have been reported for soils in Canada
(Mckeague 1979). Most Manitoba soils fall into the low end of values reported for
Canada. Several sites with extremely high Zn concentrations (1000 to 2210 ppm) were
excluded from the data and the statistical analysis. Re-sampling of these sites and analysis
for total Zno will be done to determine if these values are valid or whether Zn
contamination during analysis was responsible for the unusually high values. High values
of Zn (64 ppm) in (CS) and in (CSL) may be related to mineralogical composition of the
parent material at these sites.

Concentrations of total Cu and Co varied from 5 to 35 ppm and 9 to 27 ppm
respectively. Total amount of Zn, Cu and Co in soils increase with increasing clay content
(Figure 2) and fall within the range of values that has been reported for Canadian soils
(McKeague et al. 1979; Liang et al. 1990).



Mean concentration of Pb ranged from 14 to 31 ppm and Ni ranged from 7 to 40
ppm (Table 1). These two elements are non-essential for plant nutrition and exhibit a
similar trend as other elements with lower values occurring in sandy textured soils and
higher values in clayey soils (Figure 3). Levels of Pb and Ni in Manitoba soils are within
the range of 5 to 50 ppm reported for Canadian soils (McKeague et al. 1979).

Total minor element content of soils is summarized according to six soil textural
groupings in Table 2 and three broad textural groupings in Table 3. Mean concentrations
of minor elements within these generalized textural groupings increase with increasing clay
content following similar trends noted within individual textural classes. The concentration
of Mn is an exception to this trend in that higher levels are noted in the loam (L), (SiL),
sandy clay loam (SCL) and (SC), (CL), (SiCL) textural groups in contrast to those
observed in the clayey group (Table 2). The relationship of soil textural groups to the
content of minor elements can be used to provide a general assessment of background
levels of minor elements in soils when more precise particle size data is not available.

Linear regression equations were computed to indicate the predictability of minor
element content of soils from routinely measured physical and chemical soil properties
(Table 4 and 5). Correlation coefficients (Table 4) indicate that 82 % of the variation in
concentration of Cu, 78% of the variation of Fe content and 69% of the variation in
concentration of Co is accounted for by clay content in soils. Therefore, clay content can
be used in regression equations to predict the content of total Cu, Fe and Co in soil
surface horizons (Table 4). However lower correlation coefficients, 0.54 for Zn, 0.54 for
Ni, 0.37 for Pb and 0.28 for Mn, indicate that clay content does not provide as reliable
an estimate of total concentrations of these elements. Other factors such as mineralogy of
the parent material may influence content of Zn, Ni, Pb and Mn. In addition,
concentrations of Mn usually increase in waterlogged and poorly aerated soil conditions.
Multiple stepwise regression analysis did not improve the accuracy for prediction of total
minor elements from particle size and/or organic carbon content (Table 5).

Minor Element Content of Soi} Series

The soil series provides the most precise means of characterizing the minor element
content of soil. A summary of average minor element content for individual soil series
(n= 3) is presented in Table 7 (Appendix). Additional sampling is required to increase the
reliability of minor element data for soil types with fewer than 10 samples.



Geographic Distribution of Minor Elements

Small scale soil maps provide a basis for indicating a general geographic distribution
of minor elements in agricultural soils in Manitoba. The relationship of total minor
element content to soil textural group (Table 2) is mapped on the basis of the dominant
surface texture of each polygon on the 1:1 million scale Soil Landscapes of Canada-
Manitoba Map (Canada Soil Inventory 1989). Soil areas with a dominance of sandy
textures are characterized by lower concentrations of minor elements (Figures 4 and §).
However, map areas at this small scale include variation in surface texture, drainage and
parent material type which results in the inclusion of soils often having different minor
element content than that indicated on the maps.

Similarly, the established relationship between minor element content and- soil
texture can be used to predict minor element distribution for specific areas with detail soil
maps (Figure 6). Mean concentrations of Fe, Zn, Cu, Co, Pb and Ni (Table 2) were
assigned to each soil polygon. Using the dominant surface texture information from the
1:50,000 scale soil survey of the RM of Hanover (Hopkins et al. 1993) and the mean
concentrations ol minor elements (Table 2) one can estimate the geperal distribution of
minor elements at any map scale. The sandy and gravelly soils in the southern portion of
the RM of Hanover (Figure 6) are characterized by lower minor element concentrations
in contrast to the higher concentrations observed for the silty and clayey soils in the
northern part of the area.

SUMMARY

Soil texture has a major influence on the total concentration of selected minor
elements in soil. Specifically, total Fe, Cu and Co concentration is strongly related to clay
content. Therefore, clay content can be used to estimate the total content of Fe, Cu and
Co in soil. The concentrations of Mn, Zn, Pb and Ni although related 1o clay content
appear to be influenced by additional factors such as migeralogy of soil parent material and
soil moisture regime.

'I'he data from this study provide prelimmnary background levels of minor elements
in Manitoba soils. The concentration of total Fe, Mn, Zn, Cu and Co can be used to
identify those soils which may exhibit minor element deficiency or excess for crop growth
and subsequent nutritional imbalances for animals consuming these crops. Total minor
element concentration in soils also provides baseline data for assessing potential loading
capacity of soils for the application of sewage sludge and other materials containing minor



etements. Analysis of a wide range of soils in this study indicates that total minor element
content in surface horizons of Manitoba soils is generally {owest in sandy soils and highest
in clayey soils. The concentration of these minor elements are within the range of values
reported for Canadian soils.

Recommendations For Future Work

1) The need to improve the reliability of total minor element data. Additional
sampling and analysis are recommended for:

a) coarse sand (CS),very fine sand (VFS), loamy coarse sand (LCS), loamy very
fine sand (LVES), coarse sandy loam (CSL), silt loam (SiL) and sandy clay (SC) textured
soils.

b) specific soil texwral groups and geographic areas.

c) soil series representative of major agricultural soils.

2) The need to investigate the cause of extremely high Zn (1000 to 2210 ppm)
concentrations in several soils. Re-sampling and analysis of these soils is required.

3) The need to assess the status of additional minor elements in soils, such as
Arsenic (As), Cadmium (Cd), Molybdenum (Mo) and Selenium (Se). The soil analysis
conducted in this study should be expanded to include these additional key elements which
impact on plant nutritton and animal and human health.

4) A more complete assessment of minor elements in the subsurface horizons or
parent materials of Manitoba soils. Analysis of major parent material types is required to
more accurately determine the natural source of each element in the environment and
improve the extrapolation of existing data to other landscapes in the province.

5) The need to locate and characterize more precisely those soil areas with low
minor element content which may be critical for crop growth and nutritional quality as
wejll as soil areas in which minor elements may occur in concentrations which are toxic
1o plants or animals consuming those plants.

6) The need to study the relationship of total minor element content of soils and
extractanis used to measure plant availability of these elements.



BIBLIOGRAPHY

Boila, R. J., Devlin, T. J., Drysdale, R. A. and Lillie, L. E. 1984. Geographical variation in the copper
and molybdenum contents of forages grown jn northwestern Manitoba. Can. J. Animal Sci. 64: 899-918.
Boila, R. J., Devlin, T. J., Drysdale, R. A, and Lillie, L. E. 1985. Geographical variability of the zinc,
manganese and iron concentrarions of forages grown in northwestern Manitoba. Can. J. Animal Sci.65: 861-
370.

Canada Soil Inventory. 1989. Soil landscapes of Canada - Manitoba. Land Resource Research Centre,
Research Branch. Agriculiure Canada, Ouwawa, Ont. Agric. Can. Publ. 5242/B. 22pp. 1:! million scale map
compited by Canada-Manitoba soil survey.

Dudas, M. J. and Pawluk, S. 1977. Heavy metals in cultivated soils and in cereal crops in Alberta. Can.
J. Soil Sci. §7: 329-339.

Gupta, U. C. 1986. Manganese nutrition of cereals and forages in Prince Edward Island. Can, J. Soil Sei.
66: 59-65.

Haluschak, P. 1986. Laboratory methods of soil analysis, Canada - Manitoba Soil Survey. 82pp.
Haluschak, P. and Russell, A. 1971. Total minor element contemt of soils in the Portage map area of
Manitoba. Pages 4-9 in Proc. 15th Annual Manitoba Soil Sci. Meet.

Hopkins, L. A., St. Jacques, E. and Mills, G. F. 1993. Soils of the rural municipality of Hanover. Report
No. D82. Canada - Manitoba Soi) Survey. 124pp.

Kruger, G. A., Karamanos, R. E. and Singh, J, P. 1985. The copper fertility of Saskatchewan soils.
Can. J. Soil Sci. 65: 89-99.

Liang, J., Stewart, J. W. B. and Karamanos, R. E. 1990. distribution of zinc fractions in prairie soils.
Can. J. Soil Sci. 70: 335-342.

Madden, J. 1974, Clay mineralogy and heavy metals in soils and geological sediments of Manitoba, Pages
2741 in Proc. 18th Annual Manitoba Soil Sci. Meet.

McKeague, J. A., Desjardins, J. G. and Wolynetz, M. S. 1979. Minor elements in Canadian soils.
Research Branch, Agriculture Canada, Ottawa, Ont. LRRI Contribution No. 27.

Mills, J. G. and Zwarich, M. A. 1975. Heavy metal coatent of agriculwural soils in Manitoba. Can. J. Soil
Sci. 55: 295-300.

SPSS Inc. 1989. The Power of Statistical Analysis for dBaselll PLUS™ and dBase IV Users™. Tate
Publishing, a Division of Ashton-Tate Corporation, 20101 Hamilton Avenue, Torrance, CA%0502-1319
Swaine, D. J. and Mitchell, R. L. 1960. Trace-element distribution in soil profiles. J. Soil Sci. 11: 347-
368.

Webber, M. D. and Shamess, A. 1987. Heavy metal concentration in Halton Region soils: An assessment
for future munjcipal utilization. Can. J. Soil Sci. 67: 853-903.

Zwarich, M. A. and Mills, J. G. 1979. Effects of sewage sludge application on the heavy meial content
of wheat and forage crops. Can. J. Soil Sci. 59: 231-239,



UolZIA9p pIEpUEIS =Pps “‘sofduses Jo Jaqunu =u

SUF O 101 9F It 101 LF LT 101 8F c¢ 66 8zF 801 08 oveF 69 101 SLF STE 66 o)
pl+ 9¢ vZ LF 82 vZ ¢F €z Y4 p¥ 62 Y4 EZF sot 0¢ ¥ 518 sz 0SF 69T ST D18
9 ¥ ¢T 0z 01+ 0¢ 07 v+ 0T (44 9+ vz 44 st g6 1T 17+ LL8 T2 e F9TT W 1018
8 ¥ 52 pQ1 9 F vt v01 vF 61 601 st 601 9zF 98  SOI LYEF 818 LOI i+ 807 601 10
biF Ob € 8 ¥ 81 £ LF £ ¥ 1z € 6zF 16 T LEF I8y € IcFoeLi ¢ oS
01 F 61 69 9 F €2 6 bF SI 15 pF SI IS LeF g9 1§ L9TF SLS IS Ly F 65T IS 108
L ¥ 81 S 6+ vz S LF LI L v¥ 81 L Lreru L 6veF 789 L 68 F 9L T L IS
S¥ 1z 9¢l 9 F €z 9¢1 vF LI Spl p+ 81 34! LIF 1L syl 96T+ L8L SP1 ot + 1671 Spl B!
v F €l ST L¥ Y4 ¢F U 8 pF 11 8¢ gIF 1y 8 8E1F 9iy 8¢ 62F 91'l 8T TSIA
9T vl 6t L ¥ 0z 14 £F €I 6v v¥ 11 6b 8L+ (b Lb 0zzF 06 6% 9CF zT'l &b 1S4
T vl 5T 9 ¥ 61 Y4 pF €l 8¢ SF 01 82 g1F op 9T 167+ 60S 8T WwF Wl 8t 18
¢ F 91 L 9 F 0T L F 91 L £F 2 L 6F 9 L 9ZeF 1401 L IeFsL1 L 182
g8 ¥ ¢l L £ T 81 L Fu L ¥ L L €IFse L €6 F 11E L 0t F 660 L S4AT
I+ pl S¢ v F St S¢ F oy tF 9 ot viF v L€ 08 F1Ze oY 1I7F¥¢€60 O0Op Sd1
£ ¥ 01 Sl 9 ¥ 61 St £F 11 Sl 9F 6 <l b1+ 6¢ bl £81F 96v  SI 67+ 1I't 1 $1
[2R A L L¥+7TT 8 £F €1 8 bF L 8 1+ 8 (82F 59 8 o F LZ1T 8 SO1
[ ¥ 0l z I+ 91 z 0F 01 4 9 4 9¥F8 T 65 ¥ T cCF 101 T SdA
S¥6 12 S F g1 iC ¥ ol €7 F S £7 SIF 1t €2 811F 187 €T ¢CF 160 €2 Sd
oLF 1t 1z b ¥ pl 1T 1+ 01 (44 * s 44 LI+ 18 12 IE1F pve T 9¢F 160 T S
£EFL z £ F sz Z 1+6 (4 T 8 z 92+ v9 ¢ 6S€F 68 T ¥ W60 ¢ SO

wdd wdd wdd wdd wdd wdd % $$e|9
PsS+ IN u PS¥ qd u ps+ oD u pSFE 0D u ps+ uz u pPs¥ U u pS+ 34 u [RINIX3L

SSE[D [BINIX3} Aq S[I0S WY S}OAWA[I JOUL [0] JO SUOURIJUIIU0D WE3IA “Y JqeL



UONBIASD prepuwis =ps ‘sa|dwes jo Jaqunu =u

SIF 6¢ 8Tl LF 0€ 8¢ LF 92 621 8+ ¢ Lel LeF 801 201 £ZeF 89 Lzl LLF 60¢ LT ANIA
8 T 7z 6te L¥ vT 6Lt ¥ LI 9¢ 9F 81 9% StF €L LSE (Ze+ 1pL  79¢ 9% ¥ 88'1 29¢ WNIdIW
8+ £l 161 9F 81 61 tF U £0¢ vt 8 €07 81F ov 2] ¥ 6ep €02 LEF 60T £0T 4SAVOD
wdd wdd wdd wdd wdd wdd s dnoi3
pPSF N u PSF ad u ps¥ 0D u ps¥ n) u psF oz u psF U u ps¥ 34 u [erx9],
sdnoad [BIN)x3) ¢ J0J SJI0S U SHUAWIA[I JOUW [BJ0] JO SUOKHIBIIUIIUOGI UBIJA "€ I[qRe],

UOIIBIASD DJepURIS =pS ‘sojdwres jo Iaqunu =u

S1+F 6¢ 4 9F 1¢ Y4 9+ 92 9l LF vg 14 LTF 801 00l Sze¥ 189 9U oL F zl'e vl 3 °0Is
1018

8+ 9T LTl LF ST LTl p+ 61 Fel S+ W 23] 9ZF L8 87l [AXE 114 A wF e el 10 °08
108

L+ 0z 061 9+ €T 061 pF LI €0T  vF LI £0C Izt 69 €0z £0£F 0fL €0T  LeF 781 £0T TS “1
. TSdA 1S
LT vl 901 L¥ 0T 901 £F €1 48! vF 11 (48 L1F 9% 801 89ZF OIS TUY 8 F vTL TII 1S 182
SAAT 'SAT

6 F ¢l 2 SF LI <9 tFu 0L ¥ L 0L pIF 9¢ 99 181+ 56 0L LTF 10T oL $1°SO1
SdA

8 F 01 9p SF ¢l 9 Z+ 01 of AN 6v L1+ ¢ 34 v+ sz 6b e ¥ 160 6F S4 'S 'SD
wdd wdd wdd wdd wdd wdd % dnoid
PSS+ IN u pPsF qd u pS¥ 0D u pPSF n) u ps+ uz u psF U u pPSF 3] u remixa],

sdnoi3 2an)xaj 9 JOJ S[I0S UT SJUIWI]I JOUTW [€)0) JO SUOIIBIJUIIUOI UBIA ‘T dqe],



Table 4. Simple Linear Regression Analysis

Fe % = 0.71 + 0.04 clay % R? = 0.78
Mn ppm = 315 + 12.21 silt % R? = 0.28
Znppm = 30.7 + 1.48 clay % R? = 0.54
Cu ppm = 3.6 + 0.54 clay % R* = 0.82
Co ppm = 8.8 + 0.31 clay % R* = 0.69
Pb ppm = 15.9 + 0.27 clay % R? = 0.37
Nippm = 7.2 + 0.56 clay % R* = 0.54

Table S. Multiple Regression Analysis

Fe % = 0.58 + 0.04 clay % + 0.01 silt % R? = 0.80

Mn ppm = 310 + 11.965silt % + 0.44 clay % R* = 0.28

Znppm = 21.0 + 1.20 clay % + 0.63 silt % R’ = 0.60
Cuppm = 1.7 + 0.50 clay % + 0.12 silt % R* = 0.84
Co ppm = 10.5 + 0.34 clay % - 0.70 orgc % R? = 0.71
Pb ppm = 23.f + 0.15 clay % - 0.09 sand % R? = 0.39
Ni ppm = 8.5 + 0.58 clay % - 0.52 orgc % R* = 0.54

orgc= organic carbon

10
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Mean concentrations of total minor elements
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Figure 4. Distribution and mcan concentrations of Total Minor Elcments

1n agricultural sous of Southern Manitoba.
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Table 6. Soil series name and code

Series Soil series name Series Soil series name
code code

ABG Arborg FND Fairland
AND Aneda EFOY Foley
ANV Anvil Lake FTE Fonier
ARD Arden FYL Fyala
ASB Assiniboine GBO Glenboro
ASS Almasippi GBT Gilbert
ASZ Agassiz GCS Glencross
ATN Altamont GDC Grande-Clairiere
AWH Arrow Hills GDH Gnoadenthal
BAM Balmoral GFES Gienfields
BCS Blackstone GFT Grifton
BED Bede GHP Glenhope
BIC Bernice GOl Goose Island
BMN Bermant GOL Goodlands
BOH Broomhill GOO Glenmoor
80W Bower GRH Garrioch
BSF Beresford GRR Gretna
BVR Beaverdam Lake GSO Garson
BWO Barwood GUO Gunton
BYD Berry Island GCS Gervais
CXT Capell GYV Graysville
CBY Colby HAT Halstead
CIO Caliento HCL Hecla
CKD Crookdale HCZ Halicz
CKG Clarkleigh HEB Hebbot
CLN Clementi HHF Hochfeld
CME Cranmer HHY Hathaway
CMR Cameron HIT Hilton
CSE Coaltstone HMD Homeslead
CVA Cordova HND Homdean
CXF Carroll HOT Horton
CYN Croyon HRG Harding
DBW Denbow HRY Harney
DCS Dencross ISF Isafold
DGF Darlingford WO Inwood
DHO Deadhorse IYL Joyale
DLY Daly KIS Kingsley
DOM Dromore KLI Kline
DOT Dorset KRW Kergwenan
DPH Dauphin KUD Knudson
DRB Durban KUY Kilmury
DTT Dutton LAM Lamben
DXM Druxman LBU Libaa
DZW Dezwood LGV Langvale
ECK Erickson LKD Lakeland
EEK Elm Creek LLT Lelant
ELV Elva LNO Lenore
EMV Elm River LOP Long Plain
EWS Edwards LRY Leary
EYT Eddystone LSW Lenswood
FIR Firdale LUD Lauder
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Table 6. Soil series name and code (Cont'd)

Series Soil series name Series Soil series name
code code

LUR Lundar RFD Reinfeld
LYT Lyleton RGD Rignold
LYW Ladywood RGT Regent
MCR McCreary RIV Red River
MEB Meleb RLD Reinland
MEH Meharry RTO Ralston
MGT Magnet RUF Rufford
MHY Methley RWL Rathwell
MLI McKinley RYS Ryerson
MND McClernon SCH Scarth
MNT Malonton SCK Stockton
MOT Montgomery SCL Sclater
MOW Mowbray SDI Sandilands
MPS Maples SHX Shilox
MRE Margaret SKL Skelding
MRH Marringhurst SLB St Labre
MRQ Marquette SOU Souris
MRS Morris SPG Sprague
MWK Meadowbrook STU Stanton
MXI Miniota SUE St Claude
MXS Manitou SWF Swanford
MXT Melland SWZ Switzer
NBG Neuenberg TAV Traverse
NDL Newdale TGL Tiger Hills
NEI Neelin TGR Taggan
NGT Norgate THG Thalberg
NIV Niverville TOC Torcan
NKK Nikkel TRO Tarno

NPK Napinka TUV Turtle River
NUH Neuhorst TWC Two Creeks
NWS Newstead VDL Vandal
OBO Osborne Vit Vita

OHV Octire River VLY Valley

olv Oliver VRC Varcoe
PAN Pansy VTL Vartel

PBI Pembina WDF Woodfield
PDA Prodan WGE Wintergreen
PGU Peguis WKD Waskada
PIY Piney WOG Woodridge
PLE Pleasant wWOoM Woodmore
PLN Pelan WTD Wentland
PMG Plum Ridge WTV Waitville
POR Porple WWB Willowbend
PPL Poppleton wwcC Willowcrest
PRG Pine Ridge WWwWD Wellwood
PUS Plumas wWws Wawanesa
PVW Plainview ZIM Zinman
PWL Poweli yAQ! Zaplin
PAM Ramada ZRT Zarnet
RBK Rosebank

RDG Rose Ridge
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Table 7. Summary of Minor Element Content by Soil Series

Soil Series Series n Fe Mn Zn Cu Co Pb Ni

Code % ppm ppm ppm ppm ppm ppm
Assiniboine ASB 5 2.76 10496 108 24 26 25 30
Almasippi ASS 12 087 284 39 7 (1 14 17
Altamont ATN 3 2.05 1354 101 19 20 23 32
Balmoral BAM 3 2.54 555 74 24 24 15 25
Bede BED 3 0.96 442 27 4 i3 14 i1
Barwood BWO 3 1.84 785 71 16 18 17 20
Berry island BYD 3 0.38 325 43 13 10 18 11
Clarkleigh CKG 8 1.94 422 71 21 i5 27 20
Coatstone CSE 4 1.93 786 70 15 18 23 19
Cordova CVA 12 2.01 770 71 22 15 27 22
Carroll CXF 5 2.13 936 86 18 19 25 24
Dencross DCS 7 2.64 708 137 38 22 31 38
Darlingforg DGF 3 2.32 1466 129 28 20 23 37
Deadhorse DHO 5 2.50 866 148 33 18 26 35
Dorset DOT 4 [.31 597 51 9 10 22 Il
Dauphin DPH 3 2.49 1048 122 30 25 28 44
Dezwood DZW 4 1.76 1234 126 17 17 21 22
Erickson ECK 9 2.13 949 79 21 21 21 25
Fairland FND 3 (.78 645 65 15 17 19 L8
Fyala FYL S 2.81 566 80 29 22 33 47
Gnadenthal GDH 5 i.81 647 104 22 1S 21 17
Glenfields GFS 4 1.99 569 60 28 19 29 27
Glenhope GHP 10 1.24 417 45 13 13 22 13
Hathaway HHY 15 1.83 754 65 16 i8 22 21
Hilton HIT 9 1.83 787 64 15 19 21 20
Inwoad WO 8 1.60 420 52 14 15 25 17
loyale JYL 4 2.10 1094 94 21 19 23 24
Lakeland LKD 14 1.64 534 59 19 16 32 19
Long Plain LOP 4 0.76 234 25 5 10 14 16
Lenswood LSW 14 0.91 404 38 8 12 18 13
Lauder LUD 5 0.87 320 29 6 13 11 8
Lundar LUR 18 1.52 454 35 16 i3 27 17
Lyleton LYT 3 1.45 566 48 9 15 17 9
McCreary MCR 7 1.71 469 58 19 15 20 21
Meharry MEH 6 1.93 560 69 19 19 23 26
Methley MHY 3 1.97 560 66 21 18 42 21
Malonton MNT 3 0.88 267 33 8 13 24 10
Marringburst MRH 10 1.32 590 49 9 12 23 24
Marquette MRQ 15 2.84 551 100 31 24 34 33
Miniota MXI 8 1.57 988 54 11 14 16 22
Manitou MXS 4 1.86 876 113 24 17 23 22
Neuenberg NBG 4 1.30 465 63 13 13 2 15
Newdale NDL 41 2.17 851 79 22 17 2 24
Neuhorst NUH 4 2.59 883 100 27 21 30 36
Newstead NWS 3 1.55 659 61 13 16 17 14
Osbome OBO 31 3.72 615 123 38 30 33 42
Prodan PDA 3 .70 882 89 16 16 18 19
Peguis PGU 5 2.90 542 124 30 26 32 49
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Table 7. Summary of Minor Element Content by Soil Series (cont’d)

Soil Series Series n Fe Mn Zn Cu Co Pb Ni

Code %o ppm ppm PP ppm ppm ppm
Piney PIY 3 1.33 293 66 11 13 25 11
Pelan PLN 6 1.21 328 38 11 13 20 {8
Plum Ridge PMG 12 1.25 416 49 12 13 23 13
Poppleton PPL 5 0.99 332 31 7 1L 20 3
Plainview PVW 4 2.82 1064 122 28 26 26 41
Ramada RAM 6 1.98 886 101 21 22 20 27
Rignold RGD 4 2.07 507 79 20 20 23 23
Red River RIV 22 3.42 576 112 38 29 32 472
Reinland RLD 8 1.06 366 41 9 13 19 14
Rufford RUF 8 1.86 781 66 16 18 21 22
Stockion SCK 6 0.92 398 33 6 12 16 11
Sandilands SDI 6 0.68 315 30 4 10 17 10
Shilox SHX 8 1.19 355 33 6 11 14 15
St Labre SLB 3 0.77 223 21 3 8 23 7
Souris SOU 9 0.94 408 31 5 12 16 8
Stanton STU 5 1.06 365 36 5 12 15 10
St Claude SUE 4 0.88 287 46 9 10 20 8
Swanford SWF 3 1.40 635 53 13 12 19 17
Thalberg THG 3 2.61 614 69 29 19 27 22
Vandal VDL 5 1.69 827 84 15 13 20 19
Valley VLY 4 1.87 731 88 22 18 19 25
Varcoe VRC 10 2.02 772 74 20 17 24 26
Waskada WKD 8 1.89 754 70 16 19 23 22
Woodridge wWOG S 1.07 422 54 9 8 18 5
Wentland WTD 3 1.30 369 57 18 12 27 18
Willowcrest WWC 3 1.01 299 29 7 10 16 11
Wellwood WWwWD 8 2.28 746 86 21 17 22 22
Zinman ZIM 3 1,85 1208 62 {8 20 25 31
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Table 8.

LOCATION

SW22-23-03E
NE25-12-07E
SE28-20-28W
SE05-16-14W
NE34-09-24K
NW26-10-20W
SE23-13-2N
NE32-05-17W
SW08-17-284
NW12-08-05H
SW25-08-05H
NW27-06-06W
NE35-08-06W
NW19-08- 05w
NW22-08-06W
SE23-08-07W
SW03-08-07w
NE25-14-13w
SW27-16-12W
NW17-13-11w
NE08-12-09W
NW10-22- 18W
NwO08-05- 08w
SE23-01-06W
NE29-01-06W
NED1-12-25W
SE02-21-2BW
NEOS-09-12E
SW14-37-25W
NE15-23-01€E
NW17-33-294
SH24-01-29W
NE33-04-25W
SCO01-05-26W
SE2D-05-17W
SE28-07-18W
SEO01-04-29W
NE08-03- 15w
NE13-11-19W
NCO9~11-17W
SW19-11-08€
SW04-18-03E
SW21-02-144
NW29-02- 134
SE33-06-17W
SW30-02-08€E
SW19-02-07E
SW04-13-09¢E
NE22-01-04E
NW29-14-12w

SER

ABG
AND
ANV
ARD
ASB
ASB
ASB
ASB
ASB
ASS
ASS
ASS
ASS
ASS
ASS
ASS
ASS
ASS
ASS
ASS
ASS
ASZ
ATN
ATN
ATR
AWR
AWR
BAM
8AM
BAM
8CS
BED
8ED
8ED
8IC
dMN
BOH

8SF
BSF
BVR
BVR
BwWO
8wo
B®O
BYD
BYD
8YD
cBY
cBey

NR = No Record

ORGC

4,11
2.44
3.32
3.99
3.64
2.87
5.62
3.48
1.96
2.08
1.38
1.17
2.58
2.76
1.87
1.87
1.22
1.65
1.83
2.20
1.92
3.37
4.08
3.13
2.71

3.52
4.36
3.26
7.42
2.78
3.82
1.74
0.41
1.14
3.56
3.48
2.80
6.38
3.30
3.86
1.39
3.69
3.23
3.60
6.6%
3.76
5.44
9.99
2.80
2.60
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Table 8. PHYSICAL AND CHEMICAL PROPERTIES Of (cont’d)
MANITO8A SOILS (SURFACE HORI1ZONS)
sorted by soil series

LOCATION SER DORGC MS £S VF TS SI CL TEXT FE  MN N o P8 NI
% % A % %X % % % ppm ppm ppm  ppm  ppm  ppm

SWw21-01-136 clo 1.08 23 34 14 85 10 5 LS 1,00 350 NR 5.5 11.0 22.0 6.3

SE14-07-14W CKD 2.90 3 42 11 56 23 29 sScb  1.85 731 & 15.0 18.0 17.0 18.0
NEQ4-17-044 CKG 4.6% 3 12 27 36 37 ¢ 2.52 316 105 21.0 26.0 20.0 13.0
SW29-17-04W CKG 5.4% S 7 4 20 33 47 ¢ 2.56 240 98 256.0 26.0 20.0 29.0
NWO4-24-16W CKG 5.43 & 8 26 46 28 26 SCL  1.10 461 43 9.7 16.0 27.0 8.5

NE35-20-144 CKG 6.16 11 8 7 3& 37 27 CL 0.78 426 51 11.0 15.0 35.0 13.0
NE31-16-03W CKG 7.67 20 13 9 S4 26 20 SCL 1.80 475 S5 17.0 9.0 20.0 17.0
NE33-16-03W CKG 9.99 15 13 S 42 33 25 ( 1.56 615 48 17.0 7.0 22.0 16.0
SE02-20-054 CKG 7.80 4 6 6 19 44 37 SIcL 2.54 620 83 31.0 11.0 41.0 33.0
SE02-20-054 CKG 7.47 3 6 & 18 38 44 ¢ 2.63 222 88 34.0 12.0 31.0 31.0
SE36-11-18W CLN 4.86 3 5 7 16 47 37 SIicL 2.62 886 99 27.0 26.0 23.0 27.0
NE23-06-144 CLN 2.32 2 9 20 33 32 35 cL 2.62 945 81 19.0 24.0 22.0 26.0
SW05-04-20W CME 3.58 5 8 14 31 37 32 CL 2,21 929 87 19.0 20.0 24.0 24.0
Sw21-03-21W CME 4,02 4 7 21 33 34 33 cCL 1.57 780 75 16.0 18.0 25.0 25.0
NEDS-07-21W CMR 3.18 2 4 31 38 40 22 ( 1.98 688 73  18.0 21.0 22.0 17.0
SW23-05-24W CMR 3.36 1 4 31 36 37 27 L 1.75 679 &9 15.0 19.0 18.0 23.0
SW35-02-19W CSE 3.25 10 15 13 43 32 25 1.84 944 73 16.0 18.0 21.0 18.0
NE34-02-22w CSE 2.34 13 17 12 S50 27 23 scL  1.90 780 &4 15.0 137.0 21.0 20.0
SUO6-04-19W CSE 2.76 7 9 12 33 40 27 L 2.17 756 80 17.0 20.0 23.0 22.0
SE01-03-29W CSE 2.56 6 13 S5 39 37 24 L 1.79 &65 63 13.0 17.0 28.0 17.0
SW14-15-29W CVA 3.84 10 15 13 45 33 22 L 1.94 746 79 19.0 17.0 20.0 21.0
NE1B-20-29W CVA &4.7% 7 10 9 32 35 33 CL 2.46 802 104 23.0 18.0 34.0 22.0
NW20-14-26W CVA 3.67 10 13 10 40 38 22 L 2.00 1000 &9 24.0 12.0 21.0 22.0
NE21-17-23W CVA 4.55 7 15 16 41 29 30 CL 1.74 769 78 17.0 19.0 12.0 27.0
SW36-14-16w CVA 2.64 11 23 13 S2 26 22 sCL 1.5 675 50 19.0 12.0 32.0 22.0
SW36-14-16W CVA 2.50 9 19 10 42 33 25 L 1.7V 652 45 16.0 13.0 23.0 23.0
NW29-12-184 CVA 3.15 7 10 8 29 37 34 (L 2.18 775 64 28.0 11.0 23.0 30.0
SW31-12-17W Cva 7.51 & & 8 27 41 32 ct 2.27 810 89 29.0 11.0 24.0 23.0
SW0S-21-27w CVA 2.96 10 12 2 42 33 25 L 2.07 565 &40 23.0 13.0 26.0 18.0
NE26-20-284 CVA 3.60 11 14 12 43 27 30 CL 2.49 10446 86 18.0 22.0 NR R

SE20-18-26W CVA 4.36 15 12 10 41 33 26 L 2.09 750 66 21.0 14.0 27.0 20.0
SE09-20-26W CVA 5.08 8 11 10 36 39 25 L 1.74 650 67 23.0 12.0 51.0 19.0
NW30-09-22W CXF 4.47 1 2 10 13 58 29 sIct 2.27 1115 105 20.0 20.0 32.0 28.0
NW31-07-208 CXF 4.52 2 4 26 33 39 28 CL 2.35 950 85 20.0 19.0 20.0 21.0
SW01-08-20W CXF 4.75 1 2 15 18 56 26 CL 2.30 946 84 19.0 19.0 27.0 23.0
SW11-08-19% CxF 3.20 9 20 19 52 286 22 sCL 2.00 83 67 13.0 17.0 23.0 18.0
SW13-10-22w CXF 4.54 1 5 7 13 54 33 sSICL 1.75 832 90 20.0 21.0 2%t.0 28.0
NE18-06-10W CXT 3.25 11 15 14 47 34 19 L 1.58 1015 96 19.0 16.0 18.0 17.0
SW26-03-13Ww CYN 3.17 18 11 6 48 31 21 L 1.88 1100 84 14.0 16.0 16.0 16.0
NEZ5-09-21W DOBY 2.26 7 50 17 724 11 15 #SL  0.75 401 32 5.0 12.0 15.0 12.0
NWOB-01-02E OCS 2.87 0 1 11 12 48 40 SiC 2.16 728 67 23.0 19.0 38.0 23.0
SE11-04-01€ 0CS 3.74 0 0 S5 5 38 57 ¢C 2.73 1010 NR 33,0 25.0 25.0 36.0
SW11-03-01E OCS 4.26 1 5 10 16 44 40 SIC  2.13 &5 NR  29.0 20.0 26.0 27.0
NW18-02-02E OCS 3.8 1 4 8 13 44 43 5S5IC 2.08 800 NR 30.0 22.0 27.0 30.0
NE12-15-08E DCS 3.41 0 O 3 3 27 70 ¢ 3.83 330 106 NR 27.0 33.0 13.0
SW15-08-04E OCS 4.4% O 0 2 2 47 51 SIC 3.26 &3 95 37.0 25.0 38.0 36.0
NW22-06-04€ OCS 3.33 1 2 8 11 46 45 SI1C  2.29 600 NR 26.0 19.0 29.0 8.0
NW1§-02-09W OGF 4.30 8 12 10 37 32 31 CL 1,93 1077 76 15.0 20.0 17.0 19.0
SE09-03-07W DGF 4.97 5 10 4 23 43 34 CL 2.30 2025 192 36.0 7.0 27.0 33.0
NW16-02-07W OGF 4.23 4 &6 18 32 34 34 cCL 2.76 1295 120 33.0 24.0 25.0 58.0

NR = No Record 23



Table 8.

LOCAT:iON

SE29-01-01W
SW28-06-03W
NE29-12-054
SW30-11-04W
NE32-12-04W
NH13-25-19%
SEG1-02-16W
NWO4 -17-25W
SE23-16-29W
NWO3-11-16W
SWO7-17-26u
SEQ1-21-154
NW07-25-19W
NE19-24-19W
NE11-35-28W
SE25-34-200
NW15-24-200
NE19-36-25W
SE25-02-06W
NW11-07-114
RW11-07-11W
SWO07-06-10W
SWO07-06-10W
NW15-05-10W
SE06-20-29W
NW28-23 - 2BW
SE35-28-29W
NWO08-28-28W
NW16-26-28W
SE04-21-28W
NW17-17-18W
SE27-34-27W
SE02-17-18W
NW30-07-04W
SW03-06-23W
NW14-11-06W
SW03-18-15W
NW22-14-020
SE27-12-13W
NE1S5-11-12W
SE12-12-24M
SE18-07-12W
SE35-14-15W
NW20-13-11E
SE23-36-24W
SW18-11-04W
NW14-11-05W
SE13-15-07E
SEN5-16-06€
NW30-15-056€

SER

DHO
DHO
DKO
DHO
DHO
oLy
00M
ooT
oot
por
00T
DPH
DPH
OPR
DRB
DRB
oTT
orr
DXM
DZW
DZwW
prati
D2W
DZuW

ECK
ECK
ECK
EcK
ECK
ECK
ECX
ECK
EEX
ELV
EMV
EWS
EYT
FIR
FIR
FND
FND
FND
FOY
FOY
FTE
FT1E
FYL
FYL
FYL

NR = No Record

ORGC
%

3.08
4.91
$.97
3.05
4.49
4.40
3.45
5.85
2.72
2.77
3.21
5.32
7.09
5.22
4.55
3.48
6.08
1.81
3.46
5.33
4.53
1.42
1.99
3.43
5.35
2.58
2.60
6.35
4.29
1.60
5.08
2.70
3.49
1.94
3.96
2.65
4.36
3.02
2.21
2.67
3.60
3.48
3.44
7.28
5.91
4.46
2.49
.99
7.13
7.74
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sorted by soil series
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18
13
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TS
%

13

62

89

81
21
18

58
54
22
68
a2
35
35
48
43
25
32
52
51
19
44
45
34
41
35
65
21
29
22

41
47
55

59
B2
71
25
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SI
%

32
40
55
53
47
25
21

8

é

9

8
35
30
33
24
33
42
20

9
32
32
30
34
49
43
30
29
50
32
33
43
35
39
14
50
48
3
15
40
33
27
"
24
10
15
32
55
39
26
27

CcL
%

55
49
39
40
46
2
17

44
52
60
18
13
36
12

33
33
22
23
26
25

20
LY
24
22
23
24
26
21
29
23
47
13
19
20

25
17

14
43
43
57

65

TEXT

SICL
SiCL
S1C

CSL
LS
Cs
LS
LS

VFSL
FSL
CL
FSL
LCS

VFSL
LVFS
FSL

24

FE
%

2.72
2.61
2.21
2.75
2.20
414
1.78
1.08
1.28
1.46
1.42
2.02
2.56
2.88
1.78
1.54
2.49
1.55
1.54
1.82
1.65
1.60
1.65
1.95
2.04
1.94
1.1
2.42
2.34
2.08
1.96
2.70
2.01
1.81%
2.0
1.77
2.41
1.16
1.77
1.84
1.72
2.06
1.56
0.80
1.15
2.40
2.95
2.7
3.9
3.62

MN
ppm

131
863
962
800
890
1428
991
559
645
585
600
643
S00
2002
790
742
652
480
1304
2207
NR
865
815
1048
637
860
709

909
790
942
1357
1575
485
710

727
290
600
600
802
655
479
175
349
713
831
300
722
1110

2N
pem

118
NR
151
159
9%
184
49
53
45
63
43
87
130
149
78

117
61
45
198
117
87
85
133

61
51
100

7
92
78

60

79
96
35
54
68
65
79
52

33
102
102
49
11
1146

cu

34.0
37.0
34.0
30.0
30.0
48.0
12.0
7.8

7.1

10.
13.

31.
41,
13.
.
30.
15.
9.0

22.0
21.0
13.0
16.0
17.0
21.0
21.0
12.0
21.0
18.0
19.0
27.0
24.0
25.0
17.8
16.0
16.0
16.0
11.0
20.0
20.0
14.0
18.0
12.0
10.0
10.0
25.0
27.0
39.0
38.0
37.0

o O O O O O o oo

-
O
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7.3

8.4

15.0
8.0

18.0
26.0
30.0
16.0
16.0
24.0
1.0
12.0
16.0
16.0
16.0
18.0
19.0
16.0
14.0
18.0
24.0
22.0
28.0
21.0
22.0
23.0
11.0
21.0
19.0
18.0
4.0

9.0

19.0
17.0
21.0
14.0
7.0

10.0
21.0
26.0
13.0
28.0
30.0

(cont’d)

PR
ppm

31.0
28.0
29.0
32.0
8.0
33.0
19.0
27.0
27.0
17.0
16.0
33.0
32.0
20.0
16.0
17.0
27.0
19.0
16.0
23.0
19.0
18.0
19.0
22.0
32.0
22.0
16.0
21.0
20.0
NR
15.0
28.0
14.0
19.0
23.0
20.0
22.0
14.0
16.0
22.0
16.0
23.0
17.0
16.0
13.0
26.0
20.0
25.0
35.0
48.0

Nl

42.0
50.0
29.0
25.0
30.0
59.0
15.0
9.1
.3
12.9
13.0
23.0
39.0
69.0
19.0
18.0
35.0
19.0
13.0
26.0
33.0
21.0
20.0
19.0
21.¢0
19.0
17.0
24.0
21.0
NR
30.0
30.0
34.0
16.0
21.0
35.0
22.0
14.0
17.0
21.0
17.0
22.0
16.0
8.0
16.0
33.0
30.0
32.0
93.0
70.0



Jable 8.

LQCAT]ON

SE23-23-02E
NWI4-23-01W
NE17-08-16W
SW24-25-22W
SE24-36-27W
NWO1-05-07W
NED2-D3-06W
NW21-08-25W
SWO06-04-044
SEG2-02-03W
SW35-12-074
NW03-12-074
SE20-14-11W
SW21-15-10€E
NHO1-14-08E
NW24-16-02E
SW19-14-10uW
€21-38-28w
NEZ22-06-06E
SE3D-24-17W
SE06-27-19W
NE22-27-22W
SW1i8-31-21w
NW13-26-19W
SE26-28-19W
SE02-29-19W
SW22-23-15W
SW23-23-15%
32-44-24W
SW06-03-22W
SE23-15- 10
NEC1-16-07€
NW34-16-02E
NE28-01-08W
SE13-17-03€
SW30-02-07E
NE29-14-11Y
NW32-14-114
SW08-11-12W
SW16-06- 144
SW36-24-15W
$E35-03- 144
SE30-03-05W
NW10-12-26
NW25-03-17u
SW34-04-23W
SEQ5-06-20W
SW23-05-20%
SE06-03-13W
NE34-02-22W

SER

FYL
FYL
GBO
GBT
G8T
GCS
GCS
GbC
GOR
GDH
GDH
GDH
GDH
GFS
GFS
GFS
GfS
GFY
GHP
GHP
GHP
GHP

GHP
GHP
GO!
GOL
GO0
GOO
GRH
GRR
GSO
GUo
GVS
GYV
HAT
HCL
HC2Z
HES
HHF
HHY
HEY
HRY
HRY
HRY
HHY
HRY

NR = No Record

ORGC
%

4.80
1.46
3.34
1.12
2.68
3.33
2.81
2.84
3.1
1.68
3.96
5.57
3.30
9.62
3.34
5.45
4.47
1.66
3.94
4.70
4.93
4.04
6.98
3.1
4.20
5.32
3.20
6.86
2.87
3.14
3.59
5.66
5.25
5.33
1.82
2.23
6.95
3.70
2.47
4.6%
2.94
4.10
1.39
3.23
1.43
2.42
2.51%
3.54
2.89
1.50
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PHYSTCAL AND CHEMICAL PROPERTIES OF

MANITOBA SOILS (SURFACE HORIZONS)
sorted by soil series

VF
%

46

17
13
19

25

58

10
25

21

10
45
20
18

56
27
21
S5

W

O NN~

18
%

55
46
45
85
90
40
71
88
&1
62
36
16
35
39
22
1M

9
55
72
49
3
65
38
72
43
29
63
75
73
39
12
10
59
13
43
82
23

6
68
26
23
37
86
46
58
26
45
43

41
41

SI
%

15
22
31

5

4
27
14

5
15
18
33
52
29
27
49
45
40
28
16
30
13
18
34
15
2%
48
21
14
20
29
39
23
22
50
22
11
56
54
18
44
3
35

6
33
21
48
35
3
33
33

CL
%

30
32
24
7
6
33
15
7
24
20
31
32
36
34
29
44
51
17
12
21
14
19
28
13
28
23
16
1
7
32
49
67
19
37
35
7
21
40
14
30
46
27
8
21
21
26
20
26
26
26

TEXT

SCL
SCL

FS
CL
st
LFS
SCL
SCL
CL
SICL
CL
CL
CL
Stc
SIC
SL
FSL

FSL
SCL
cL
VESL

VFSL
SL
SL
Ct

SL
SICL
X
LCS
SIL
SIC
£SL
CL

LVFS

SCL
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25

FE
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1.72
2.07
2.14
0.83
1.58
2.60
1.28
0.80
1.08
1.3%
V.79
2.43
2.38
.88
1.87
2.60
1.79
2.25
0.89
1.32
0.89%
c.84
1.98
1.38
1.89
1.86
0.77
0.461
0.73
1.84
3.15
3.16
1.14
1.70
2.46
1.29
1.60
2.55
1.54
2.04
2.26
2.02
1.51
1.73
2.28
1.88
1.89
1.63
2.16
1.89

MN
ppm

241
457
809
534
650
660
538
346
270
496
875
934
861
320
685
675
594
1020
198
616
299
334

493
542
646
275
180
70
708
50
605
335
1135
540
827
814
757
510
1808
1324
1810
455
845
&84
936
749
731
79
799

ZN

[o1]

co

PP ppm  ppm

49
56
76
34
58
NR
85
27
175
41
NR
105
93
62
53
NR
65
41
NR
51
29
36
67

HAXR

20
13
71
80
110
NR
77

32
80
10¢
51
87
109
82
56

55
61
55
67
72
55

15.0
16.0
18.0
5.0

8.4

39.0
11,0
3.0

9.5

18.9
32.0
29.0
19.0
34.0
16.0
36.0
25.0
1.0
8.0

17.0
7.4

8.1

24.0
12.0
18.0
16.0
8.0

9.0

9.0

15.0
42.0
37.0
30.0
16.0
19.0
5.4

15.0
25.0
13.0
17.0
29.0
17.0
8.0

16.0
13.0
16.0
13.0
18.0
17.0
16.0

19.0
22.0
22.0
10.0
9.8

24
1.
13.
11.
16.
15.

19.
10.
19.
24
21.
13.
13.
15.
9.6

12.0
21.0
13.0
17.0
20.0
7.0

4.0

5.0

20.0
17.0
31.0
16.0
17.0
22.0
15.0
16.0
22,0
16.0
23.0
24.0
19.0
13.0
19.0
20.0
20.0
16.0
18.0
21.0
19.0
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Table 8.

LOCATION

SE€24-06-21W
NE25-04-224
NE36-02- 23
NW17-04-19W
SW20-06- 184
NE28-08-284
SW20-07-28W
NEO5-07-27W
NE17-05- 144
SW21-05-15W
SW30-07-18w
NE15-07-19W
SW04-07-18u
NW29-02- 134
NW18-02- 134
SE33-06-17u
NWO4-06-15W
SW04-33-22W
SW33-02-01W
NE13-01-01E
SE10-02-20W
SE10-02-22W
SW10-09-21W
NE21-08-24W
5W08-20-04H
NE32-08-08€E
SE05-04-08E
SEQP-01-14E
SE24-19-02E
NEZ21-20-01W
SW35-18-01W
NE36-22-07W
NW35-22-08W
SW24-01-06W
NE24-01-10W
NE14-03-11w
NW16-03-08w
NWO8-07-08W
SW06-11-07E
NE20-04-07E
NW16-05-094W
SE27-10-26W
SE14-02-05E
NE18-18-04E
SE03-04-28W
SW18-01-02¢
NEO9-03-01€E
SEV7-01-02E
SW09-07-04E
NE21-16-09W

SER

HHY
HKRY
HRY
HRY
HRY
HAEY
HRY
HHY
417
HIT
HIT
HIT
L1a¢
HIT
H1Y
H1T
H1T
HMD
HND
HND
ROT
HQT
RRG
KRY
ISF
Iwo
[0
WO
1IN0
W0
1WO
140
10
JrL
JyL
Jye
YL
X1s
KLI
KR4
Xud
KUY
LAM
LBU
LGV
LKD
LXD
LXD
LKO
LXD

NR = No Record

ORGC

2.96
2.84
7.20
3.57
4.54
2.32
3.05
3.47
3.60
4.20
4.03
1.77
5.20
4.08
3.88
4.10
3.90
5.52
3.55
3.89
2.69
2.12
3.86
1.90
7.36
1.68
3.08
1.98
1.77
1.97
3.1

3.41

6.37
4.70
3.76
4.76
6.16
2.44
9.99
1.45
4.4
2.99
4.99
2.63
2.84
2.93
3.10
3.8
3.52
2.9
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PHYSTCAL AND CHEMICAL PROPERTIES OF

MANITOBA SOILS (SURFACE HORIZONS)
sorted by soil series

21
13
18
22

33

TS
%

51
44
20
48
34
45
41
37
49
29
38
38
25
49
53
47
52
38
13
1
43
S5

5
66
40
75
69
41
62
57
44
49
39
22
28
19
24
39
30
B9
24
61
65

9
78
15
22
23

8
41

SI
%

27
34
48
28
34
32
34
39
341
34
33
34
42
3
26
31
29
31
43
38
35
24
45
20
33
12
14
33
19
32
31
33
50
49
42
59
45
43
23

8
46
22
18
25
11
53
42
40
55
37

CL
%

22
22
32
24
32
23
25
24
20
25
29
28
33
20
21
22
19
3N
44
51
22
21
50
14
27
13
\7
26
19
1
25
18
1"
29
30
30
N
18
47

3
30
17
17
66
1
32
36
37
37
22

TEXT

SCL

SCL

CL
SIC

SCL
SIC
VFSL
CL
FSL
St

FSL
SL

cL
CL
S1CL
CL

CL
FSL
FSL

FSL
SICL
CL
cL
SICL

26

FE
%

1.66
1.79
2.01

1.54
1.33
1.90
1.93
1.87
2.04
1.98
2.41

1.23
1.50
1.94
1.65
1.87
1.83
2.54
2.25
2.93
1.88
1,98
3.67
1.32
1.77
1.38
1.21

1.67
1.36
1.1

2.25
2.14
1.7

2.38
2.09
1.73
2,19
2.00
1.42
0.70
2.10
1.47
0.85
3.66
0.83
2.13
2.74
1.69
2.17
1.32

MN
Ppm

732
728
884
623
S11
703
725
887
779
1218
794
455
56%
807
BA3
76¢

1330
1500
938
758
612
87N
583
552
334
259
450
350
329
686
450
500
1663
938
A

1537
250
213
857

325
550
425
1
742
&4a
659
442

IN cu
pem  pem
63  13.0
b6 14.0
93 18.0
60 17.0
58 15.0
40 15.0
66 16.0
70 17.0
63 14.0
67 15.0
49 18.0
44 12.0
81 18.0
66 14.0
61  14.0
63 14.0
62 14.0
97  25.0
134 35.0
99 28.0
66 17.0
52 14.0
121 33,0
47 9.3
76 18.0
3% 8.9
36 10.0
% 17.0
36 17.0
30 8.8
67  13.0
58 19.0
52 21.0
108 26.0
81 16.0
9 19.0
95 24.0
71 14.0
47 23.0
21 2.9
160 23.0
55 13,0
42 11.0
NR O 42.0
28 8.0
67  24.0
81  30.0
56 18.0
101 34.0
37 11.0

co

16.0
18.0
17.0
17.0
18.0
17.0
17.0
17.0
20.0
18.0
22.0
18.0
19.0
17.0
18.0
20.0
16.0
21.0
24.0
22.0
22,0
19.0
31.0
.0
22.0
16.0
13.0
16.0
14.0
16.0
23.0
1.0
11.0
19.0
20.0
19.0
16.0
19.0
2.0

1".
21.
13.

28.
14,
23.
24,
18.
20.

cooooooo oo o

(cont’d)

PB
ppm

19.0
21.0
18.0
19.0
19.0
26.0
25.0
25.0
18.0
25.0
25.0
25.0
25.0
20.0
15.0
20.0
18.0
23.0
27.0
26.0
21.0
22.0
32.0
16.0
27.0
16.0
20.0
26.0
26.0
24,0
31.0
25.0
29.0
NR

20.0
23.0
27.0
19.0
22.0
15.0
24.0
15.0
25.0
39.0
10.0
43.0
34.0
34.0
42.0
36.0

NJ
ppm

17.0
20.0
35.0
19.0
20.0
19.0
17.0
15.0
19.0
22.0
25.0
18.0
20.0
17.0
18.0
21.0
18.0
33.0
44.0
34.0
19.0
21.0
35.0
11.0
26.0
14.0
9.0

23.0
15.0
8.6

25.0
20.
NR

23.
27.
22.
20.
5.0
5.7
21.0
16.0
9.5
47,
12,
25.
28.
20.
23.
13.

(=]

o o o o

0 oo oo o o



Taple 8.

LOCATION

SW1S-16-09W
NWO3-16-094
NW34-14-09%
SW25-13-04M
SW16-14-014
NEDO7-15-11W
NW1C-22-15W
SW12-24-15W
NE31-13-09W
NE25-08-064
NW34-10-254
NWI1C-07-05W
NW36-08-08W
SE04-10-05W
SW17-13-11W
SE21-12-05&
SE04-20-13W
NW18-02-05¢
SE09-26-22
SW17-25-214
NW10-26-22W
SE14-26-22W
SUW20-25-21W
SW01-36-28W
SW20-36-26M
SE16-38-25W
NE23-38-27W
NE24-26-2W
NE14-26-21W
NW34-26-21H
SE03-19-13W
SW32-01-28W
SW29-01-27wW
NW11-04-27W
Nw20-D6-23W
NW16-05-25W
SE1L-22-16W
SE04-29-17W
SE29-29-21W
NW3L-26-19W
NW10-28~146W
NW12-22-154
NW08-21-11
SE3V-17-094
NW3)-74-09W
SE06-19-04W
SW34-17-04W
SE36-16-03W
SE36-18-05W
SE02-21-05W

SER

LKD
LXD
LKD
LKD
LKD
LKD
LKD
LKD
LKD

LRO
LOP
Lop
LOP
LopP
LRY
LRY
LSW
LSW
LSW
LSW
LSW
LSW
LSW
LSW
LSW
LSHW
LSH
LSW
LSW
LSW
Lup
LuD
LuD
Lup
Lup
LUR
LUR
LUR
LUR
LUR
LUR
LUR
LUR
LUR
LUR
(UR
LUR
LUR
LUR

NR = No Record

ORGC
%

3.40
4.04
3.69
4.61
5.22
3.50
6.13
3.99
4.17
7.76
2.64
1.58
1.26
1.57
1.96
0.96
1.96
2.37
2.76
5.17
6.0%
6.17
6.87
4.20
2.33
4,62
2.3
3.25
4.15
3.83
2.03
2.03
1.76
1.00
3.06
1.70
5.2
5.96
4.85
3.85
4.51
7.04
4.94
4.52
5.17
6.13
5.40
6.25
5.28
5.30
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17
12
39
20

55
27

17

14
10
27
26

10
25
10
38

"
10
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sorted by soil series

TS
%

33
42
29
55
38
50
3

8
53
54
61
B9
92
89
94
89
80
85

78
73
73
69
70
77
87

66
93

RERIIZERY

56
52
66
61
47
46
44

59
31
38
47
26
35

Si
%

41
36
46
24
32
23
4)
64

CL

[y
O - NN

TEXT

SCL
cL
SCL
CL
SICL
SCL
SCL
SL
LVF$
FS
FS
FS
FS
SL
LVFS
FSL
FSL
FSL
FSL
FSL
VFSL
LFS
VESL
VFS
FSL
LS
LFS
LFS
FSL
FSL
LFS
LFS

SCL
SCL
SL
VFSL

- o = OO - AN e a2 OO0 0 -0 000 =m0 == -0 OO0 0 - 20000 a0 = m s -

FE
%

.51
.66
.76
19
.29
.32
.50
.66
.03
.86
.57
.98
.90
.37
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ppm  ppm
42 15.0
52 14.0
67 20.0
51 18.0
52 17.0
58 13.0
57 22.0
57 19,0
49 10.0
36 9.7
55 9.0
30 5.3
23 5.8
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24 4.2
25 4.1
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32 5.9
20 5.4
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58 13.0
33 9.0
40 8.9
58 5.6
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38 8.4
26 5.4
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25 6.0
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45  13.0
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(cont’d)

PB
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Table 8. PRYSICAL AND CHEMICAL PROPERTIES OF (cont’d)
MANITOBA SOILS (SURFACE HORIZONS)
sorted by soil series

LOCATION SER ORGC MS FS VF TS SI CL TEXT fE MN N cu co P8 Nl
X X% % A X A % 4 ppm ppom ppm ppm  ppm  ppm

SW36-17-02¢ LUR 3.95 16 17 8 56 21 23 SCL  1.19 235 51 15.0 18.0 30.0 17.0

SW34-17-01E LUR 3.02 8 48 10 72 18 10 FSL 0.82 276 30 8.0 15.0 40.0 14.0

SW34-18-02E LUR 6.88 10 12 10 40 32
NE28-21-05W LUR S.12 10 12 7 38 38

~Ny
]

ct 1.76 614 65 18.0 22.0 50.0 23.0
1.76 450 38 19.0 7.0 21.0 19.0

n
&~
~

NE18-05-26W LYT 2.40 26 11 5 66 20 14 sL 1.58 6891 59 9.7 16.0 20.0 12.0
NW13-07-286 LYT 2.42 17 2% 19 6B 18 14 FSL  1.486 607 52 8.8 15.0 16.0 7.4
SW10-08-27w LYT 1.07 3 586 28 87 &6 7 LFS 1.30 400 33 7.2 13.0 16.0 7.4
NW24-15-026 MCR 4.58 & 7 19 33 42 25 L 1.36 265 33 18.0 17.0 35.0 37.0
NWO7-13-02d MCR 5.21 4 14 17 39 32 29 CL 1.64 54B 60 14.0 14,0 27.0 12.0
NwW07-14-01W MCR 3.37 O 13 22 37 32 31 cCL 1.73 435 51 17.0 15.0 38.0 14.0
NE24-13-03W MCR 2.56 2 32 17 52 18 30 sSCL 1.50 350 44 17.0 9.0 25.0 19.0
NHW22-24-17W MCR 5.05 2 4 25 33 32 35 cL 2.10 605 73 24.0 19.0 34.0 21.0
SE03-30-19w NCR 4.33 3 8 25 37 33 30 cCL 2.18 549 81 24.0 16.0 23.0 21.0
NEOR-18-13W MCR 6.09 9 11 4 28 31 41 C 1.45 529 &5 18.0 18.0 21.0 24.0
SW13-20-03E MEB 2.30 8 4 23 43 21 36 Ct 2.76 511 77 21.0 20.0 40.0 25.0
SW11-18-02E MEB 5.84 11 7 4 28 29 43 € 1.92 350 146 23.0 17.0 28.0 21.0
SE25-28-22W MEH 5.97 7 14 11 39 36 25 L 1.86 477 53 18.0 17.0 25.0 17.0
NW20-27-21W MEH 5.02 8 13 12 39 36 25 L 1.98 485 &7 19.0 18.0 30.0 19.0
NE35-29-22W MEH 4.17 5 16 32 58 21 21 sCL  1.93 597 54 16.0 17.0 15.0 21.0
NW19-25-24W MER 5.18 11 35 6 53 15 32 scL  1.9) S91 71 18.0 20.0 19.0 38.0
SE27-25-21W MEH 6.26 9 14 11 38 28 34 CL 1.81 446 87 18.0 19.0 22.0 27.0
SE09-24-21W MEH 3.41 5 8 12 31 41 28 cCL 2.09 762 82 24.0 23.0 25.0 33.0
SE03-18-13W MGT 4.83 11 14 B 39 32 29 cCL 1.02 405 46 13.0 16.0 17.0 18.0
SE05-26-15W MNY 4.57 6 6 25 47 28 CL 2.06 548 61 19.0 17.0 41.0 19.0
RE33-25-15# MMY 5.30 3 3 4 13 58 29 SICL 2.27 647 86 26.0 206.C 42.0 25.0
NET9-28-17W MHY 3.51 4 5 21 33 42 25 L 1.59 486 50 19.0 18.0 43.0 17.0
SE01-07-07E MLl 9.9% 3 39 19 62 13 25 sSCL 1.03 110 74 21.0 10.0 15.0 11.0
SE32-25-20W MND 3.96 2 7 36 47 17 36 SC 2.13 440 111 22,0 30.0 25.0 41.0
SE11-05-06E MNT 2.31 7 56 21 8 7 8 LFS 0.78 153 NR 7.0 12.0 17.0 134.0
SW30-03-086 MNT 4.88 1 27 38 66 16 18 VFSL 1.24 373 32 9.2 15.0 30.0 10.0
NE14-26-21W MNT B.50 4 18 34 57 19 24 sCL 0.61 275 33 7.4 13,0 26.0 5.9
NE25-01-25w MOT 1.96 2 3 11 17 52 31 sSIcL 1.98 706 63 15.0 19.0 26.0 23.0
NE30-03-154 MOT 5.8 8 6 29 52 19 SIL 1,69 473 79 18.0 15.0 24.0 14.0
NW23-02-09W MOW 5.47 S 5 2 20 43 37 CL 2.04 1752 112 18.0 20.0 18.0 25.0
NE21-05-16W MPS 3.76 16 23 10 60 23 17 fsL  1.49 951 68 12.0 16.0 21.0 13.0
NW15-01-29% MRE 2.78 22 29 12 49 16 15 FsL 1.37 555 49 8.9 14.0 15.0 10.0
NWO3-17-29% MRH 2.84 50 13 2 8 8 6 LS 1.34 &87 55 8.9 10.0 33.0 1.0
NW11-16-19W MRK 2.84 3T 10 2 83 10 7 1cs 1,43 736 S5 13.0 14.0 22.0 KR
SW20-19-29W MRR 3.18 15 12 3 66 17 17 CSL 1.72 BO3 &5 3.0 13.0 32.0 15.0
NW17-19-20W MRR 2.37 47 7 1 83 8 9 LCS 1.06 505 46 6.8 8.6 30.0 11.0
SW02-17-294 MRH 2.09 SO 17 1 9 3 & S 1.01 563 38 4.3 10.0 16.0 7.0
WC21-11-21W MRH 4.56 22 ¢ 8 &5 18 17 ¢€sL 1.37 798 63 10.0 17.0 17,0 17.0
SW34-11-16Ww MRH 2.60 41 33 7 85 7 8 LS 1.19 401 41 7.1 11,0 17.0 15.0
NEO1-11-16W MRK 1.18 4S5 33 9 93 2 S s 1.36 455 39 7.8 1.0 18.0 52.0
NW03-11-16W MRH 1,79 29 31 10 & 7 9 1§ 1.51 514 49 8.4 13.0 24.0 13.0
NW15-11-16W MR 1.89 45 34 & 90 7 S 1.26 433 35 6.9 10.0 20.0 17.0
SE12-13-066 MRQ 3.93 0 0 9 9 22 69 ¢ 4.06 480 113 34.0 36.0 33,0 44.0
SW06-14-06E MRO 4.06 7 8 6 27 32 41 C 2.30 525 66 26.0 13.0 31.0 30.0
SW09-13-06€ MRQ 4.34 3 5 17 30 26 44 C 2.53 S7S 73 32.0 15.0 24.0 31.0
NW22-12-06E MRQ 5.06 0O U 8 8 27 6 C 3.05 412 102 33.0 31.0 25.0 41.0

NR = No Record o8



Table 8. PHYSICAL AND CHEMICAL PROPERTIES Of (cont‘d)
MANITOBA SOILS (SURFACE HORTZONS)
sarced by soil series

LOCATION SER ORGC MS FS VF TS S1 CL TEXT FE MN N cu Co PB N1
¥ A 0k %X % % % % ppm ppm pOMm  ppm  ppm  ppm
SW25-12-02w MRQ 4.86 0 0 5 5 26 71 ¢ 4.26 706 128 45.0 33.0 34.0 40.0
NE33-11-05€ MR@ 4.14 2 16 15 33 21 46 C 2,43 500 65 30.0 16.0 46.0 29.0
NE30-13-03E MRQ S.63 0 © 7 7 42 51 SIiCc 3.54 603 160 38.0 27.0 38.0 42.0
SW16-13-02E MRQ 5.26 3 &6 9 22 36 62 ¢ 2.46 522 77 26.0 24.0 34.0 27.0
NWO7-14-02W0 MRO 4.11 2 5 4 13 26 61 C X.32 640 110 36.0 25.0 43.0 38.0
SE25-13-02Ww MRO 3.19 2 &6 4 14 26 60 C 1.95 275 200 20.C 19.0 31.0 19.0
NE31-12-02E MRQ 4.12 2 3 4 11 28 61 C 3.32 552 NR 40.0 28.0 35.0 41.0
S€E01-13-01E MRQ 5.01 0 0 8 8 29 63 ¢ 3.09 S52 106 36.0 29.0 27.0 24.0
NW27-13-024 HMRO 3.29 1 4 11 17 33 S0 C 2.46 333 83 21.0 23.0 25.0 48.0
SEC8-14-10W MRQ 7.15 2 4 & 13 646 41 SICL 1.89 742 NR  29.0 18.0 55.0 19.0
NE18-13-08W MRQ 6.25 2 5 15 23 39 38 cCL 1.91 456 79 20,0 19.0 32.0 19.0
SW12-10-05W MRS S.3¢ 0 O 4 4 38 58 ¢ 3.64 568 18 39.0 30.0 33.0 36.0
NE28-35-26W MWK 3.69 1 3 20 25 45 30 cCL 2.32 1134 103 23.0 2).0 33.0 23.0
SWO5-11-24W MX]1 1.98 3% 8 2 78 11 11 CSL 1.44 879 S50 9.6 18,0 11.0 14.0
SW35-13-26W MXI 2.50 10 38 21 73 14 13 FsSL 1.64 TBO 49 5.0 9.0 17.0 18.0
NE13-12-220 MXI 1.8 27 7 3 74 13 13 cCSL 1.84 1400 63 B.S5 18.0 19.0 19.0
NE25-11-226w MX1 1.98 37 14 7 80 16 10 SL 1.02 709 39 S.0 4.0 12.0 13.0
NW12-15-27w MX1 3.11 23 8 3 60 21 19 ¢St 2.33 1600 79 18.0 13.0 19.0 18.0
NW31-13-26W MXI 1.18 52 20 2 8 8 7 LS 1.12 89 390 6.4 12.0 17.0 13.0
NEO1-14-27W MX1I 1.23 37 17 2 79 10 1% St 1.69 935 S6 0.0 15.0 20.0 70.0
NWO4-13-26W MXT 2.40 26 18 S5 &0 209 19 sL 1.50 709 58 14.0 14.0 16.0 1.0
SW0'-04-10W MXS 5.93 S5 6 6 23 49 2B CL 1.83 1144 93 20.0 25.0 17.0 22.0
NW31-03-08B4 MXS 6.65 5 7 12 28 42 30 CL 2.16 9 102 21.0 17.0 33.0 31.0
SE28-02-08W MXS 5.07 4 &6 9 23 45 32 CL 1,54 602 120 27.0 13.0 20.0 17.0
NE25-04-09w MXS 6.08 6 7 7 26 46 28 CL 1.92 825 135 29.0 14,0 23.0 18.0
SE15-07-120 MXT 4.03 1 2 13 17 45 38 SICL 2.64 1130 97 23,0 24.0 29.0 24.0
SW2£-02-02W NBG 2.31 { 4 &2 67 14 19 VFSL 1.38 556 53 117.0 14.0 18.0 18.0
SEDG6-02-02W NBG 2.43 0 & &3 67 15 18 VFSL 1.30 414 52 9.2 13.0 18.0 15.0
SW1B-14-13W NBG 3.16 2 15 24 41 32 27 L 1.68 529 N 17.0 16.0 NR NR
SW16-13-10W N8G 2.00 1 464 30 75 9 18 FSL 0.83 360 74 14.0 10.0 33.0 12.0
NE31-10-26W NDL 3.47 10 13 10 39 36 25 L 2.07 770 79 19.0 19.0 20.0 20.0
NW15-10-294 NOL 3.43 12 15 13 51 29 20 L 1.91 756 61 14.0 18.0 21.0 13.0
NEC9-14-29U KDL 3.56 12 15 13 50 29 21 L 1.99 944 78 19.0 17.0 20.0 22.0
NE30-14-28W NOL 5.27 10 12 10 42 35 23 L 1.88 807 79 17.0 17.0 20.0 19.0
SE06-17-22W KDL 4.65 7 10 10 31 39 30 CL 2.22 800 77 25.0 18.0 21.0 23.0
SEV7-17-23W NDL 4.6) 10 17 15 47 29 24 L 1.96 700 &7 20.0 15.0 22.0 18.0
SW25-17-25w NDL 4.83 & 9 9 28 41 31 CL 2.29 780 83 27.0 20.0 23.0 19.0
NW0O5-14-26W NOL 3.37 9 20 16 49 30 21 L 2.15 925 77 264.0 16.0 24.0 20.0
SW17-17-24W NDL 4.15 6 9 13 33 37 30 CL 2.26 89 9 22.0 23.0 20.0 30.0
SE28-16-15w NOL 5.70 S 7 5 20 40 40 CL 3.08 1151 108 30.0 25.0 33.0 31.0
§E13-15-1&4w NDL 4.15 5 8 15 33 33 34 clL 2.09 759 BO 21.0 22.0 20.0 33.0
NE26-14-17d NDL 5.60 9 16 32 346 34 CL 1.96 932 69 23.0 13.0 25.0 22.0
SE22-14-18W NDL 3.69 ¢ 14 8 37 32 31 CL 2.06 1000 79  24.0 14.0 24.0 24.0
NE26-13-19W KDL 4.91 6 9 8 27 41 32 CL 2.59 1010 85 32.0 15.0 24.0 26.0
NW30-12-16W NDL 4.69 7 9 9 31 40 29 CL 2.26 750 86 29.0 13.0 22.0 27.0
NE14-12-204 NDL 4.18 8 12 10 36 38 26 L 2.18 923 77 19.0 20.0 23.0 24.0
NW26-14-16W NOL S.10 4 7 13 27 38 35 CL 2.3k 779 99 26.0 23.0 33.0 33.0
SwW31-13-17W KDL 5.08 6 8 1 30 32 38 CL 2.30 1914 92 26.0 23.0 21.0 35.0

SW31-15-15W NDL  4.34
NEQ4-16-20W WNDL 3.57

—_
o
.
n
co

38 39 23 L V.78 627 63 23.0 14.0 30.0 18.0
38 37 25 L t.84 562 56 19.0 12.0 26.0 25.0
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Table 8.

LOCATION

NW21-16-21W
NE25-13-25uW
NW28-13-23u
NW27-13-224W
NW30-13-20W
NW22-17-24W
SW06-15-19w
SEQ4-15-21W
NE31-14-21W
SW02-15-23w
NW35-14-25W
NE3&-14-26W
SE23-15-19W
SE30-16-21W
NE36-17-26M
NW34-21-28W
NW34-21-284
NW35-19- 284
SE35-18-28W
SW15-17-28w
SW34-20-28w
SW20-03-14%
NW15-19-15W
SEC1-13-02E
NW11-07- 11w
NE13-05-28uW
NW04 - 02-03W
NW15-12-07w
NE22-12-06W
NE31-14-11W
NE23-01-28W
NW32-01-26W
NW33-03-15W
NEO7-06-02W
SW14-07-02W
SEZ24-07-04W
SE15-03-01w
SE25-03-01W
SW28-04-018
SE03-04-014
NW29-07-02W
SE10-04-03w
NW02-03-03E
Sw02-05-03E
SE24-15-03E
SW04-14-08E
NE29-16-08E
SW14-06-01E
SW30-09-01€
SE346-10-04E

SER
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NDL
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NE]
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NUH
NUH
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08O
0BO
08O
oBo
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080
ceo
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0BO
08B0
080
080
0BO
OBO
080
ogo

NR = No Record

ORGC

4.34
2.72
3.88
3.45
5.48
4.45
4.23
4.18
4.81
5.01
3.54
3.48
3.04
3.64
3.23
5.05
2.47
5.16
4.16
3.58
5.20
4.59
5.42
4.24
4.44
2.38
4.06
4.32
4.44
6.62
1.74
3.56
4,59
3.98
4,02
5.49
2.39
3.313
3.14
4.48
2.96
3.84
3.38
3.02
5.28
9.99
2.33
4.36
4.08
2.74

O 0OO0ON w000 =2 000 0 =000 & —

F§
%

10
15
12
15
12
12

1"
1
12
13

10

19
10
12
14
14
13

13
12
14
1
24

o wv

n
N OO0 VO OO D SO0 O NN

—_
< O

PRYSTCAL AND CHEMICAL PROPERTIES OF

MANITOBA SOILS (SURFACE HORIZONS)
sorted by soil series
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Table 8. PHYSICAL AND CHEMICAL PROPERTI(ES OF (cont’d)
MANITOBA SOILS (SURFACE HORIZONS)
sorted by soil series

LOCATION SER ORGC MS £S VF TS SI CL TEXT FE MN 28 CU CO PB W)
0%k % k% % % % pPm  ppmM ppm  ppm  ppm  ppm
SW15-09-03w 080 3.37 0 0 3 31 &6 ¢ 3.20 810 WHR 43.0 31.0 29.0 40.0
SW05-11-02W 0BO 3.88 0 O 2 2 24 74 C 3.73 375 NR 52.0 25.0 35.0 36.0
01-11-026 OBO 4.78 2 & 8 18 26 56 ¢ 3.42 730 110 29.0 33.0 41.0 35.0
NE25-09-01E O8O 5.55 O O 3 3 27 70 € 4.24 748 123 37.0 37.0 40.0 41.0
SW03-11-066 ©OBO 4.57 0 O S 5 31 & ¢€ 3.82 550 107 47.0 28.0 28.0 53.0
SW26-0B-05E OBO 3.72 0 0 2 2 39 59 ¢ 3.17 959 101 33.0 24.0 28.0 72.0
NEDS-09-04E ©OBO 2.34& Q0 0 2 2 34 64 ¢ 4.06 374 9% 38.0 31.0 37.0 42.0
NW17-09-04E ©0BO 3.75 O O 1 1 23 76 C 4.24 298 110 40.0 33.0 37.0 45.0
NW17-09-04€ OBO 3.31 0 0 2 2 32 6 ¢ 416 453 110 37.0 32.0 36.0 39.0
NWD2-09-06E OBO S.09 © 0 2 2 32 66 ¢ 4.43 806 121 41.0 33.0 40.0 44.0
NW24-09-05E OBO 5.02 0 0 3 3 2 73 ¢ 4.33 792 128 42.0 36.0 34.0 43.0
NE26-14-026 080 4.02 O 0 2 2 37 & ¢ 3.80 480 104 35.0 34.0 36.0 40.0
SW33-11-04W OBO 4.25 0 0 2 2 35 &3 ¢ 411 1048 132 34.0 26.0 37.0 36.0
SW36-13-074 08O 5.10 0 0 3 3 50 47 SIC 2.90 735 108 32,0 18.0 19.0 35.0
NW34-23-17W OHV 4.8 0 0 3 3 38 59 ¢ 3.72 1397 152 34,0 29.0 27.0 52.0
NE11-25-19W OKV 5.65 3 5 7 16 31 53 ¢ 2.3 1780 151 36.0 27.0 30.0 60.0
NW14-06-13W OIV 447 7 6 1 15 50 35 sSICL 2.11 1406 105 20.0 22.0 16.0 27.0
SER1-04-07E PAN 1.24 33 35 2 8 6 5 S 0.78 195 NR 6.2 12.0 19.0 10.0
SW14-04-124 P81 2.89 8 12 15 39 39 22 cL 1.93 1625 66 15.0 19.0 20.0 25.0
SW11-0B-10W PDA 2.19 6 2% 18 58 25 17 sCL 1.46 1070 118 14,0 14.0 18.0 19.0
SW06-02-11w PDA 3.33 3 19 21 44 35 21 L 1.60 602 62 16.0 14.0 1B.0 15.0
NW23-03-1IW PDA 4.40 & 9 8 27 47 26 L 2.03 973 86 18.0 20.0 18.0 24.0
NEOS-11-12E PGU 4.32 5 7 11 26 27 47 ¢ 3.20 273 88 28.0 29.0 36.0 30.0
NW17-22-04E PGU 7.30 3 2 17 33 50 ¢ 3.26 695 87 29.0 28.0 29.0 30.0
SW04-15-04€ PGU 46.57 & 7 5 23 28 49 ¢ 2.54 650 NR 31.0 21.0 30.0 43.0
SE33-15-04E PGU 3.07 1 11 7 20 38 42 ¢ 2.20 532 NR  33.0 19.0 31.0 95.0
SW06-17-04€ PGU 2.08 4 6 4 17 21 62 ¢ 3.28 559 84 31.0 35.0 34.0 48.0
NE26-02-10E PIY 2.69 & 17 14 40 39 24 L 1,52 370 &9 13.0 13.0 29.0 10.0
NE12:-01-14E PIY 1.64 28 21 5 75 12 13 SL 1.06 210 67 9.0 12.0 22.0 12.0
NWO1-02-19E PIY 2,14 & 20 32 62 21 17 VFSL 1.42 300 &2 11.0 14.0 23.0 12.0
NW23-09-19W PLE 1.74 30 34 13 78 12 10 FSL  1.42 556 40 11.0 16.0 19.0 12.0
SW01-03-04E PLN 3.21 1 19 33 53 11 36 SC 1.72 510 KRR 21.0 20.0 21.0 53.0
SW04-04-05E PLN 3.67 14 19 20 72 15 13 §L  0.91 225 &1 12.0 14.0 26.0 7.5
SW33-01-05€ PLN 1.56 13 49 20 87 & 7 LFS 0.74 253 26 4.0 11.0 15.0 11.0
NW21-03-06€ PLN 2.58 31 19 5 74 14 12 SL 118 231 NR 12.0 14.0 23.0 8.6
NW27-01-14E PLN 2.13 1) 21 14 54 19 27 scL  1.72 410 37 14.0 15.0 25.0 20.0
NEI0-35-208 PLN 1.65 3 1 73 75 18 7 VFSL 0.99 340 29 5.9 5.4 9.8 9.8
NJ32-03-05E PMG 5.00 13 24 19 61 18 21 FsL 1.18 3%0 35 11.0 13.0 27.0 10.0
NE32-16-09%% PMG 5,41 S 9 S5 78 11 11 VFSL 1.08 357 30 7.8 16.0 34.0 8.8
NED6-15-02E PMG 3.25 3 44 14 62 19 19 FSL 1.15 450 MR 17.0 13.0 31.0 18.0
SEI3-14-01W PMG 2.98 1 16 10 27 47 26 L 0.80 194 BS 14.0 15.0 13.0 11.0
NW14-16-124 PMG 2.69 1 21 44 &7 15 18 VFSL 1.01 334 46 8.7 12.0 NR KR
SW22-18-124 PMG 3.58 10 32 16 63 19 18 fFSL  1.39 350 39 13.0 11.0 18.0 11.0
NE1D-18-14W PMG 5.30 12 37 7 &1V 20 19 FsL 1.80 428 92 19.0 13.0 16.0 24.0
NEOG-31-19w PMG 4.88 1 4 49 54 29 17 VFSL 1.39 541 45 12.0 11.0 19.0 14.0
NW25-27-19d PMG 6.18 1 3 62 66 16 18 VFSL 1.26 485 41 12.0 12.0 27.0 11.0
NEO2-28-19W PMG 2,79 2 B 4B 59 26 15 VFSL 0.96 386 27 8.3 13.0 26.0 8.3
NE16-23-14W PMG 3.21 13 11 14 43 36 21 L 1.80 330 53 14.0 8.0 17.0 17.0
NW27-24-15W PHG 3.01 0 1 46 47 31 22 L 7.16 541 44 11.0 16.0 28.0 12.0
SWo8-12-22¢ POR 3.86 23 18 8 58 26 16 SL  2.0% 1003 81 16.0 19.0 20.0 24.0

NR = No Record 31



Table 8.

LOCATION

NE26-02-05E
SW24-02-05E
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NW22-19-13u
NW35-10-10E
NW26-35-23W
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Table 8. PHYSICAL AND CHEMICAL PRCPERTIES Of (cont'd)
MANITOBA SOILS (SURFACE HORIZ20NS)
sorted by soil series

LOCATION SER ORGC MS FS WF TS SI CL TEXT fE MN N [o{1] Co PB N1
%4 % % % 4 0% % ppm  ppm ppm  pem ppm  Dpm
NED4-02-04W RLD 1.44 O 4 78 82 8 10 LVFS 1.290 407 47 9.2 15.0 19.0 29.0
NWO2-03-05W RLD 2.18 1 46 36 8 6 11 LFS 1.03 330 75 16.0 11.0 16.0 14.0
NW18-06-04W RLO 1.78 1 35 45 81 & 13 VFSL 1.71 468 35 11.0 16.0 20.0 17.0
NW06-03-03W RLD 1.94 3 46 27 77 9 & FSL 1,25 410 40 9.5 13.0 34.0 12.0
SE13-08-08W ALD 4.61 & 58 9 74 12 14 FSL  0.73 527 33 9.0 10.0 18.0 7.0
SE34-14-'24 RLD 1.08 2 35 47 8 7 8 LFS 1.06 240 30 6.9 11.0 NR  WR
NE17-16-124 RLD 2.69 1 23 58 8 7 11 LVFS 0.71 265 34 4.0 12.0 15.0 9.0
SW22-17-12W RLD 2.38 1 9 62 72 42 16 VFSL 0.74 280 33 5.0 13.0 12.0 9.0
NW08-05-24W RTO 0.99 12 60 19 92 2 6 FS  0.83 275 25 3.0 12.0 14.0 7.0
SWO8-12-28W RUF 3.15 11 16 14 48 29 23 ( 1.69 695 60 16.0 16.0 23.0 20.0
NEO4-13-20W RUF 1.98 9 16 15 46 31 23 L 211 779 69 17.0 19.0 20,0 23.0
NE16-10-27W RUF 3.23 11 13 10 43 33 24 1.94 796 66 18.0 17.0 30.0 22.0
NE17-10-28W RUF 3.25 10 16 13 46 32 22 1.68 730 64 15.0 15.0 24.0 18.0
SW20-12-23W RUF 1.70 19 T4 9 S8 21 21 sct  1.35 560 55 11.0 18.0 16.0 22.0
NW16-10-21W RUF 2,91 10 33 20 64 19 17 FSL  1.51 660 57 12.0 16.0 13.0 13.0
NE30-08- 184 RUF 2.53 9 14 14 4% 35 24 L 2.19 740 64 15.0 21.0 18.0 20.0
NEO6-15-16W RUF 4.35 7 11 9 33 43 24 L 2.30 1281 9% 27.0 23.0 25.0 39.0
SE17-08-08W RWL 3.53 1 6 6 13 47 40 SIC 2.49 775 153 26.0 18.0 25.0 30.0
SW02-02-17W RYS 6.22 9 12 11 39 34 27 L 1.93 1991 69 15.0 14.0 22.0 21.0
SE29-05-21W RYS 2.88 4 5 23 35 42 23 L 2.26 785 76 19.0 21.0 17.0 23.0
SE14-07-244 SCH 1.11 4 56 27 87 7 LFS .07 272 34 6.2 11.0 2).0 1.0
NW24-07-25M SCH 1.53 6 55 19 80 12 LFS  1.35 386 43 7.6 12.0 22.0 1.0

10 ts 0.94 603 27 3.0 15.0 10.0 $%.0
LFS 0.69 369 31 5.0 10.0 23.0 9.0
7 FS 1.26 434 41 8.9 11.0 27.0 )11.0
S 0.98 384 29 5.0 13.0 16.0 14,0
7 (FS 0.82 316 32 5.0 11.0 14.0 t1.0
10 FSL 0.84 283 37 7.0 11.0 8.0 13.0

SW14-10-24W SCK 1.55 28 34 16 82
NWO7-09-19d SCK 2.53 9 56 19 &4
SE07-08-11W SCK 1.16 14 50 25 89
NE20-07-15Ww SCK 1.03 28 26 16 89
NW13-07-15W SCX 1.51 15 &0 12 B8
SW22-13-15W SCX 1.59 17 48 16 81

e IRV, IRV R S 2> 2 3
-
o

NW20-40-26W ScL 3.11 7 19 13 44 30 26 L 2.90 345 37 12.0 19.0 MR NR
NW25-12-09E sSD1 3.06 19 3 2 87 8 5 (€S 0.76 423 26 3.0 16.0 24.0 13.0
SE12-01-09E SDI 0.83 21 59 7 93 S 2 FfS 0.50 120 53 5.0 &8 14.0 35
SW08-08-126 SOI 0.91 & 75 11 93 3 4 FS 0.58 329 22 2.0 10.0 15.0 9.0
NW10-12-05E SD1 1.73 27 50 4 87 7 & LFS 0.94 348 37 6.7 1.0 22.0 6.3
SE17-15-07E SDI 1.44 31 47 13 92 & 2 0.69 368 18 7.4 6.2 12.0 15.0
SW16-15-07e SD1 0.61 3% 45 5 92 5 2 0.58 300 22 2.4 5.3 15.0 9.1
NW26-07-144 SHX 0.90 44 37 7 92 4 4 .19 330 36 7.5 13,0 13.0 10.0
SE30-12-13Ww SHX 0.83 43 38 3 93 3 4 0.81 375 22 6.0 8.0 8.0 10.0
NEO4A-11-15W SHX 1.00 19 57 12 8 5 & FS 1.20 326 33 6.2 13.0 13,0 1.0
SW04-09-11W SHX 0.47 25 58 9 92 5 3 fS 1.16 389 28 4.9 9.9 1.0 9.3
NWO1-10-32W SHX 0.67 2 75 15 92 2 2 FfS 1.22 323 35 4.6 11.0 1.0 11.0
SW09-08-16W SHX 1.02 31 47 10 90 6 4 S 1.29 380 32 7.5 14.0 12.0 9.4
SW20-10-13W SHX 1.53 4 65 16 8 5 10 LFS 1.31 356 44 6.6 12.0 22.0 49.0
NE20-10-13W SHX 0.52 2 72 17 91 3 6 FS 1.35 358 33 5.3 11.0 17.0 9.5
MNE23-09-07W SKL 2.90 69 9 3 92 & 4 s 0.56 462 47 3.0 10.0 11.0 7.0
NW03-10-07w SkL 0.35 S0 38 4 9 3 2 S 0.58 263 25 2.0 9.0 17.0 10.0
08-44-26wW SLB 0.74 53 18 2 9 8 1 s 0.45 170 8 1.0 3.0 N\R NR
NW02-17-07E SLB 1.10 22 16 4 8 9 5 LCS 1.68 435 46 5.8 16.0 29.0 9.7
NW11-18-07E SLB 0.53 18 66 4 93 & ' FS 0.17 63 10 2.8 4.7 17.0 3.8
NE36-03-28W SOU 1.12 12 43 23 81 10 9 Lfs 1.06 393 33 5.6 12.0 22.0 8.4
SW19-08-23W SOU 1.37 & 34 &4 86 7 7 LFS 1.19 413 38 5.9 12.0 16.0 5.4

NR = No Record 33



Table 8. PHYSICAL AND CHEMICAL PROPERTIES OF (cont‘d)
MANTTOBA SOILS (SURFACE HORIZONS)
sorted by soil series

LOCATION SER ORGC MS FS VF TS SI CL TEXT FE MN ZN cu co PB N1
A % % % % % % % ppm ppm ppm  ppm  ppm  ppm
SE22-05-26W SOU 1.42 24 45 16 89 S & S 1.08 409 29 4.5 11.0 15.0 8.3
NW22-09-24W SOU 4.20 54 14 3 78 10 12 SL  0.92 55 35 8.4 1.0 25.0 9.0
SE24-06-25W SOU 1.82 43 20 9 87 S Ls 0.95 420 33 5.8 13.0 17.0 12.0
SC08-07-24W SOU 2.15 & 49 33 8 5 7 LFS 0.93 321 37 4.0 15.0 11.0 10.0
SW02-08-24W SOU 2.55 12 44 28 8 5 11 LFS 0.55 345 21 3.0 11.0 12.0 8.0
SE25-08-234 SOU 0.73 13 59 21 93 3 4 FS  0.93 274 26 3.8 9.3 17.0 3.7
SW20-09-24 SOU 3.43 45 24 & 78 8 14 SL  0.86 540 29 3.0 12.0 10.0 10.0
NW29-14-12W SPG 2.32 4 58 22 85 7 9 LFS 0.68 176 25 5.2 9.4 NR MR
SE14-07-27W STO 1.47 41 19 3 82 9 9 LS 1.28 550 45 4.6 13.0 17.0 6.1
KWO7-09-224 STU 1.49 41 40 & 88 6 & § 1.47 S44 37 5.8 12.0 12.0 10.0
NE1}-07-25« STU 1.66 5 52 31 89 4 7 LFS 1,00 299 42 6.9 9.3 17.0 17.0
NWO2-09-24% STU 3.05 9 66 13 88 4 8 LFS 0.71 366 22 2.0 12.0 11.0 5.0
SE24-05-25W STU 1.40 10 S5 23 88 5 7 LFS 0.83 214 34 5.4 14.0 16.0 11.0
NEO4-12-10W SUE 5.60 1 25 27 53 19 28 sSCL 0.83 300 90 16.0 10.0 46.0 5.5
NEOS-13-11W SUE &.52 2 36 32 70 12 18 VFSL 0.85 201 36 8.1 12.0 NR MR
NE30-11-119 SUE 3.14 2 53 20 75 10 15 FSL 1.04 380 41 8.0 12,0 22.0 12.0
NW15-20-12W SUE 2.21 20 S0 5 78 9 13 FSL  0.78 268 18 5.4 6.1 19.0 7.7
NW14-36-244 SWF 2.13 4 41 28 75 13 12 FSL 1,34 378 31 6.7 11.0 13.0 4.0
SE26-37-26W SWF 8.41 0 4 20 26 50 26 L 1.82 1228 78 23.0 16.0 34.0 18.0
SE01-36-28W SWF 7.85 5 4B 14 68 12 20 FSL  1.03 298 49 9.4 10.0 11.0 18.0
NE19-05-24W SWZ 2.57 12 48 25 865 4 10 LfS 1,38 508 46 9.0 16.0 15.0 17.0
NE17-10-20W TAV 4.44 1 19 20 49 29 22 L 1.74 767 75 17.0 17.0 28.0 16.0
SE24-06-17W TGL 2.72 5 9 19 37 45 18 L 1.33 920 47 13.0 19.0 24.0 19.0
SW34-05-12W TGL 1.78 17 9 7 55 24 23 scL 2.12 1347 63 12,0 20.0 18.0 27.0
SWO1-11-184 TGR 2.73 & 31 21 S6 25 19 ESL  1.67 669 S7 15.0 18.0 26.0 20.0
SW05-14-11E THG 4.75 1 2 17 20 43 37 SICL 2.74 760 66 31.0 16.0 25.0 10.0
NW36-14-10E THG 2.52 1 13 22 36 29 35 CL  2.45 635 56 26.0 13.0 25.0 24.0
SW21-16-0BE YHG 2.98 2 12 12 26 25 49 C 2.65 6446 8 29.0 28.0 30.0 33.0
§W0B-12-224 TOC 2.72 8 7 10 31 46 23 L 1.73 835 65 15.0 18.C 19.0 19.0
NE19-16-03F TRO 3.96 0 0 S 5 49 46 SIC  2.41 412 70 22.0 25.0 33.0 33.0
SW02-25-16W TUV S.04 1 24 46 71 16 13 VFSL 0,84 281 36 12.0 10.0 29.0 11.0
NE32-06-208 TWC 3.62 8 7 16 37 43 20 L 1.73 760 68 14.0 15.0 16.0 14.0
NE18-06-10W VDL 0.47 25 17 & 81 11 8 (CS 1.32 635 S5 10.0 11,0 22.0 14.0
NE18-06-10W VDL 1.46 22 22 12 71 15 14 SU  1.40 675 62 11,0 11.0 16.0 16.0
NH23-D46-0BW VDL 1.36 9 10 13 39 40 21 L 1.98 990 104 21.0 15.0 21.0 21.0
NW23-06-084 VDL 1.17 7 9 19 40 37 23 L 213 995 140 19.0 15.0 21.0 25.0
NE03-05-12W VDL 2.48 13 28 13 59 21 20 SCL  1.60 81 57 12.0 14.0 18.0 18.0
SE30-02-07 VIT 1.57 17 31 20 83 & 9 LFS 1.02 397 29 5.2 12.¢ 16.0 8.5
SW11-02-078 VIT 2.22 6 36 31 8 10 10 VFSL 1.14 283 26 6.0 34.0 20.0 12.0
SW25-36-25W VLY 3.20 3 8 45 57 16 27 SCL  1.69 B20 70 18.0 18.0 15.0 22.0
SE27-37-25W VLY .14 3 11 11 25 37 38 CL  2.18 812 97 28.0 21.0 23.0 28.0
SE10-37-25W VLY S5.79 1 16 28 46 19 35 sC 1.52 49 70 21.0 16.0 10.0 25.0
NW14-34-200 VLY 4.59 3 30 18 52 19 29 sSCL  2.09 796 113 22.0 15.0 29.0 23.0
SE21-11-27W VRC 4.85 7 11 8 30 43 27 CL  2.06 809 88 23.0 19.6 20.0 22.0
NW15-10-29W VRC 5.58 10 13 10 40 36 24 L 1.96 822 83 17.0 %8.0 23.0 17.0
SW29-20-29% VRC 4.48 9 9 11 45 28 27 SCL 2.20 905 79 21.0 18.0 35.0 £7.0
NEO1-17-24w VRC 3.23 8 11 14 3% 35 26 L 1.94 758 73 19.0 22.0 20.0 30.0
SW36-14-16W VRC 3.23 13 27 14 6D 24 16 FSL  1.54 680 41 12.0 12.0 25.0 20.0
NE26-14-17W VRC 5.81 8 13 5 31 36 33 €L 2.1 750 50 21.0 12.0 22.0 22.0
NW34-14-120 VRC 3.27 10 12 10 39 35 26 L 2.19 901 83 19.0 17.0 31.0 24.0

NR = No Record 34



Table 8.

LOCATION

SW05-21-27W
NED9-21-28W
SW04-14-27u
NW23-06-08W
SE10-09-19W
SW01-02-09¢
NW27-07-14E
NE25-05- 24
SW05-02- 134
NW32-04-18W
SW15-01-144
NEO6-04-18W
NW15-05-23W
NE36-01-26W
SW31-03-22W
NE35-12-10E
SW15-08-10€
NW25-02-09€
NW34-01-10E
NE19-35-23W
SW35-01-05€
NE19-16-114
SE12-25-16W
RE20-23-14W
SW31-40-248W
SE04-15-11W
NW36-09-08W
NW25-12-12W
SE2B-14-12W
SW25-06-14Y
SE15-12-16W
SW26-12-16W
SW36-12-16W
SE32-12-15W
NW22-12-14W
SE09-11-14W
SWO7-11-144
NW30-07-24W
SWO7-06-10W
SW23-01-06W
SE22-01-06W
NWO1-01-06W
SWi4-04-124
SW34-14-14W
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WTD
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EEEEEES
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2iM
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Z1M
2p]
2RT
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1.21
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Figure 7. Frequency and distribution of sampling sites
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