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EXECUTIVE SUMMARY

This report discusses a geologic evaluation of limestone reserves from

several areas in the vicinity of Ideal Basic Industries' Devil's Slide Plant

near Morgan, Utah, Geologic mapping and chemical analyses have been used to
define the quality and quantity in the Powder Hollow, Kathryn Claims, Metz
Hollow, and Taggarts areas.
Geologic mapping and chemical analyses have confirmed the continuation of
the Twin Creek Limestone, currently mined at the Devil's Slide plant, to|the
south in Powder Hollow. The main production zone (Watton Canyon Member)
thickens to 400 feet and the Devil's Slide bed thickens to 10d'feet in the
Powder Hollow area. Geologic reserves in the Watton Canyon Member are
estimated to be 20.6 million tons of 42.6% Ca0, within 100 to 150 feet of the
surface and the Devil's Slide bed contains 1.2 million tons of 47.6% Cal
within 50 feet of the surface. Seven drill holes are recommended in Powder
Hollow to confirm the quality and quantity of rock, and determine rock

characteristics controlling quarry design.

Geologic mapping and chemical analyses in the Kathryn Claims area have
defined the quality of limestone in the Humbug Formation and the Doughnut
Formation. Within oﬁe and one half miles of the freeway (about 7 miles from
the plant) a total of about 24 mf]]ion tons of limestone could be mined.| The
Humbug Formation withiﬁ the Kathryn Claims themselves accounts for 3.7 million
tons of 49.,5% Ca0 rock. Additional reserves may be recovered from the Humbug
Formation by blending or selective mining of limestone interbedded with

dolomitic limestone. The Doughnut Formation contains 19 million tons of

limestone at 50% CaO, half of which is on private land. Five to seven drill
holes are recommended in the Kathryn Claims area to confirm the quality %nd

quantity of limestone, and determine structural complications inf]uenting
|
|



| |
reserves. Although the Kathryn:Claims area has the disadvantages of dis

from the plant, ownership and legal access problems, it contains easily
mineable high quality rock.

Analysis of two samples from the Lodgepole Limestone at Metz Ho]]éw
indicates high magnesium content. No 1imes£one of significant thickness

found in the Taggarts area.

tance

was




Pacific railroad 1ine (Fig. 1). These main arteries are excellent for east-

 INTRODUCTION

Examination of four areas for possible cement-grade limestone along the

Weber River Canyon was carried out to identify future resource rocks fon the
Devil's Slide plant. The four study areas are between the Devil's Slide plant
and Morgan, Utah, seven miles to the west, Geologic mapping was carried out
in two of the areas, Powder Hollow and the Kathryn Claims area (Fig. 1), and
samples were collected and énalyzed from several measured geologic sections.

Reconnaissance examination and two samples were collected from the Metz Hollow

and Taggarts areas. The data and conclusions derived from this study, along
with recommendations for drilling to confirm the resources identified, are

presented in this report. A fifth component of this program is a regional
study for other possible resource rocks within twenty miles of the plant.. The

regional report will be presented under'separate cover,
GEOGRAPHY

The Devil's Stide plant and the study areas are located within the
Wésatch Mountajns, which have over 1600 feet of relief along the Weber
River. Paleozoic to Mesozoic formations strike near north-south ahd generally
dip to the east. The semi-arid climate results in thin soil, brush and (grass
cover on the steep canyon walls.

U.S. Highway 80N passes through the Weber Canyon as does the Union

west travel but limit Tocal access within the canyon. Freewayiexits are
present at the Devil's Slide, Taggarts, Round Valley and Morgan. Much of the
land along the canyon is privately owned by local residents. Some land fis
owned by Utah State Division of Wildlife Resources. Mineral rights on the

state land is divided between the state and the Union Pacific Railroad.
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Figure 1 Location map an,d.sample sites for Metz Hollow (M-1 and
M-2) and Taggarts (T-1 and T-2) samples.




" POWDER HOLLOW

Geology

The Twin Creek Limestone, which forms the resource rock at the Devil's

Slide plant, continues along strike into Powder Hollow to the south of Weber
Canyon. In the existing quarry area, and to the south, the Twin Creek
Limestone is fepeated on the east by faulting (Mullens a&d Laraway, 1964).
Current production comes primarily from the western belt of the repeated Twin
Creek Limestone secéion. The‘western section is exposed on the west side of
Powder Hollow (Fig. 2). The repeated sectfon to the east thins and is covered
by conglomerate one-half mile south of the Weber River and wés not included in
this study.

The Jurassic Twin Creek Limestone is exposed along strike for one and
one-half miles on the west side of Powder Hollow (Fig. 2). The Nugget Sand-
stone, a thick, crossbedded Jurassic sandtone underlies the Twin Creek Lime-
stone and forms the ridge crest west bf Powder Hollow. The Jurassic Preuss
sandstone overlies the Twin Creek Limestone but {s not exposed in the area due
to faulting and Cretaceous cover (Mullens and Laraway, 1964). Conglomerates
of the Cretaceous Echo Canyon Conglomerate and the Tertiary Wasatch Formations
unconformably overlap older rocks to the north, east and south.

In Powder Hollow, the Twin Creek Limestone trends N15°E and dips 64° to
84° east at the north and south ends of the area. In the central area the
formation is overturned, dipping 52° to 67° west. The overturned beds are
bounded by northwest-trending faults (Fig. 2). A northeast-trending fault
offsets the limestone beds along the drainage in the SE 1/4 Section 25, T4N,
R3E. |
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Figure 2 Geologic map of the Powder Hollow area "
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POWDER HOLLOW

Deséription of Map Units
Explanation for Figure 2

A]]uvial’deposits of the Weber River and tributaries.

Colluvial deposits of quartzite boulders from the Echo Canyon
Conglomerate and sandstone blocks from the Nugget Sandstone in a clay
matrix covering slopes.

Echo Canyon Conglomerate quartz1te and sandstone boulders with a clay
and sand matrix. -

Twin Creek Limestone undivided.

Leeds Creek Member of Twin Creek Limestone. Interbedded sha]e,:
sandstone and limestone, shaly limestone to shale dominant.

Watton Canyon Member of Twin Creek Limestone. Micrite limestone,
medium gray to olive brown, medium to thin bedded, 2-foot oolite at its
base; 300 to 400 feet thick; averages 42.6% Ca0, Mg0 averages 1.5%.

Shale beds of the Boundary Ridge Member of the Twin Creek Limestone.
Red, green or yellow siltstone to silty shale and thin limestone
beds. Unit is 100 to 150 feet thick, east of the Devil's Slide
limestone and 50 to 120 feet thick west of the Devil's Slide.

Devil's Slide limestone unit of the Boundary Ridge Member. Bran
oolite and gray micrite, 60 to 100 feet th1ck, averages 47.6% CaO and
1.24% Mg0.

Rich Member of Twin Creek Limestone, thick shaly limestone with shale
unit at base, dark gray micrite. The limestone is 300 to 470 feet
thick and averages 42.0% Ca0O, and 1.61% MgO.

Slide Rock Member of the Twin Creek Limestone, fossi]i%erous, medium to
thin bedded, less than 100 feet thick. !

Gypsum Spring Member of the Twin Creek¢Limestone, red beds, siltstone
and shale. .

Nugget Sandstone cross-bedded, medium-grained sandstone.

'Ankareh Formation, siltstone and claystone.
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Measured Stratigraphic Sections

Four stratigraphic sections of the Twin Creek Limestone were measured in

|

Powder Hollow to determine the thickness and continuity of limestone beds.
The locations of the measured sections are indicated on Figure 2, and lhey are
presented in Figure 3 with member names and correlation of beds between
sections. Cross sections were drawn along three of the measured sections and
are presented.as Figures 4, 5 and 6. From base to top, or west to east on |
Figure 2, the Twin Creek Limestone members are the Gypsum Spring siltstone and
shale, Side Rock limestone, Rich limestone, Boundary Ridge limestone and shale
beds, Watton Canyon limestone, and Leeds Creek shale and sandstone (Imlay,
1967). The Gypsum Spring Member and the Siide Rock Member were mapped | but not
included in the measured sections.
The Rich Member is a shaly micrite limestone grading to shale near the
base. This limestone bed is exposed west of the Devil's Slide on the south
side of Weber Canyon but is absént due to faulting north of the canyon|in the
quarry area. An exposed thickness of 474 fegt in stratigraphic section 2, and
300 feet in stratigraphic section 3 was measured with the lower contact

covered at both locations.

The Boundary Ridge Member consists of limestone and siltstone to shale
beds (Imlay, 1967). The main limestone bed within the member: forms the
Devil's Slide. Two thickly bedded, resistant oolite beds with a less

i

resistant micrite compose the slide. A second micrite unit oVer]ays the

-

oolite to the east (Figs. 3 and 4) and is mapped with the Devi® s Slide unit
on Figure 2. The Boundary Ridge Member varies from 235 to 400 feet thick in
Powder Hollow. The Devil's Slide unit is in the middle of that member | and is
57 to 113 feet thick., The meagured beds are shown at true thickness in the

stratigraphic columns (Fig. 3).
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The Watton Canyon Member 'is the main production unit in the quarry. This

medium-bedded micrite is 308 ;o'403 feet thick. A calcareous sandstone bed 18
to 26 feet thick is present in the middle of the Watton Canyon limestone
(Figs. 3, 4 and 5). This san&stone parting is present at Birch Creek jn Rich
County and Burr Fork in Salt Lake County (Imlay, 1967). It therefore
continues to the south in Powder Hollow to where section 4 was measured but
was not seen due to poor exposure,

The Leeds Creek Member stratigraphically overlies the Watton Canyon

Member but is exposed lower on the hill in the overturned section. The Leeds

Creek consists mainly of shaly limestone (Imlay, 1967), however, the eLposed
hase in Powder Hollow contqins interbedded limestone, standstone and s|a1e to

siltstone (Fig. 3). Most of the member is covered by colluvium in Powder

Hollow,

Rock Quality

A total of 31 chip samples were collected along sample traverses jin
Powder Hollow. The sampled intervals and Ca0 content of the samples are shown
on Figures 4, 5, and 6. The analyses are tabulated in Table 1 and the

complete 37-element analyses appear in the Appendix. Seventeen of these were

taken from the Watton Canyon Member of the Twin Creek Limestone which |is the

unit currently being mined at the Devil's Slide quarry. As discussed above,
the Watton Canyon Member is divided in half by a sandstone parting (Figs. 4
and 5), Seven samples taken from the stratigraphic upper half, which crops
out Tower on the hill in the overturned section, average 42.,0% Ca0. The lower
half of the Watton Canyon'MemBer averages 45.0% Ca0 for the 8 samples
collected. The entire Watton Canyon averages 42.6% Ca0 and 1.5% Mg0 when the

sandstone bed with 27.5% Ca0, which composes 6% of the thickness, is included.

13




(Fig. 4). The resource could be upgraded to 44% Ca0 if the sandstone parting

|

and an adjacent twenty foot thick low grade'zone are split out as waste. The

averages given are arithmetic means, except for weighting the sandstone's

composition relative to its 6% of the total thickness. A weighted average was

calculated by multiplying each sample value.by the fraction of the total

measured thickness represented by that sample and summing the products, Each

sample represents the thickness from the mid point between it and the next

sample on one side to the mid point between it and the sample on the other

side (Parks, 1957). Weighted averages based on the stratigraphic thickness
represented by each sample were calculated for the analyses of samples|along
cross section 2 (Fig, 4). The weighted averages are only slightly different
from the arithmetic averages for this traverse.

The Devil's Slide unit averages 47.6% Ca0 and 1.24% Mg0 for 5 samples
(Table 1). The oolite bed is about 49% Ca0 but the lower quality of the

micrite bed reduces the average.

The Rich Member of the Twin Creek Formation averages 42,0% Ca0 and 1.61%
MgO for the seven samples analyzed (Table 1). Although its quality may be
marginal, the Ca0 content is equal to that of the upper half of the NaLton
Canyon Member and the Mg0 average of 1.61% is less than the 1.76% Mg0 in the
upper Watton Canyon Member., Also, the thickness of the Rich Member, 300 to

474 feet exposed, makes the unit of interest for additional reserves in Powder

Hollow.

Reserve Estimates

The reserve estimates given here are geologic reserves rather thaT
minable reserves, To calculate minable reserves, a quarry design would be

|

needed, which would require rock competency testing to determine what slope

14




Sample # Ca0
(Leeds Creek Member) .
IB-S2 2-1 40,52 1.82
IB-S2 5-1 37.85 1.61
(Watton Canyon-Production Unit)
I1B-S2 7- 41,92 1.36
IB-S2 7-2 42.91 1.31
1B-S2 7-3 43,82 1.51
IB-S2 7-4 38.97 1.68
IB-S5 2-1 40.91 1.74
IB-S5 2-2 45,47 1.48
IB-S5 2-3 40.04 3.24
IB-S2 8-1 26,22 2.01
[B-S5 3 28.70 2.48
IB-S2 9-1 44,26 1.20
IB-S2 9-2 46,05 0.768
18-S2 9-3 43.57 1.65
IB-S2 9-4 45,88 1.18
IB-S5 4-1 45,46 0.965
IB-S5 4-2 48,72 1.39
[B-S6 5-1 42,25 1.41
I[B-S6 5-2 43,92 1.33
(Devil's Slide Unit)
IB-S2 13-1 47.50 1.41
IB-S2 14-1 48.83 1.06
IB-S5 6 48.83 1.07
[B-S6 2 48,97 1.19
IB-S6 3 43,94 1.47
(Rich Member)
[B-S2 18-1 42.49 1.94
IB-S2 18-2 40,56 1.45
IB-S2 18-3 43,22 1.35
I1B-S2 18-4 40,32  1.70
IB-S5 8-1 42.43 - 1.75
IB-S5 8-2 39.97 1.74
IB-S5 8-3 45,33 1.32

1
1
|

TABLE 1

ICP ANALYSIS OF SAMPLES FROM POWDER HOLLOW

!

Mg0

(Percent)
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1.11
1.04
0.822
1.60
1.14
0.822
1.19
z.09
1.64
0.720
0.637
0.849
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0.121
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0.280
0.171
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0.147
0.737
0.580
0.349
0.203
0.196
0.077
0.040
0.079
0.194
0.125

0.184
0.094
0.055
0.051
0.362

0.247
0.081
0.090
0.163
0.129
0.200
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angle could be used on the hiéh wall. For purposes of estimating geologic

reserves, it was assumed that {the Watton Canyon Member (the main produ
zone) could be mined an average of 100 feet down dip from the outcrop.
north block between‘the pdwdeé house and the northeast-trending fault

SE 1/4 of Section 25 (Fig. 2). The northern limit of this block is 60
south of the northeast corner of Section 25. The rock north of this i

considered unavailable because mining would be visible above the Devil

|

ction

in the
in the
0 feet
S

's Slide

from the highway, and, therefore, environmentally objectionable. The Wattoh

Canyon Member is 403 feet thick at stratigraphic section 2 where best
exposed. The limestone is slightly thinner at stratigraphic section 3
this is due to covér and a minor fault. |

A mining depth of 100 feet, a bed thickness of 403 feet and a str
length of 2900 feet were assumed, yielding 4.3 million cubic yards, or
million tons of rock (2.3utons per yd3). The average composition, as
above, is 42.6% Ca0.

For the Devil's Slide unit, which averages 100 feet thick in the

block, it was assumed that rock could be mined 50 feet down dip along

.feet of outcrop for 537,000 yd3 or 1.2 million tons of 47.6% Ca0 rock.

tonnage is small, but the higher quality of the rock makes it notewort
two small, fault-bounded blocks of Devil's Slide limestone in the SE 1
Section 25 were not included in the reserve estimate.

The south block contains the Watton Canyon Member from the wash i

but

ike
9.9

reported

north
the 2900
The
hy. The
/4 of

n the SE

1/4 of Section 25 to the southern end of exposure in the NE 1/4 of Section 36

(Fig. 2). The Watton Member is about 300 feet thick in this 2800-foot

long

block and dips 64° to 84° east (Figs. 2 and 6). Because of the more favorable

dip, it was assumed that this block could be quarried to a depth of 15

recovering 4.7 million yd3 or—10.7 million tons.

16
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No reserves are added for the Devil's Slide unit in the south bloick

because of an exposed thickness of only 57 feet. If it could be mined

depth -of 90.feet, a million tons could be recovered, however.

to a

Estimated reserves for Powder Hollow total 21.8 miilion tons based on the

measured thickness and assuming mining down dip 100 to 150 feet as explained

above. The actual production grade would probably be the same as currently

pfoduced at the Devil's Slide quarry except for the higher quality rock from

the Devil's Slide unit. The Rich Member could provide significant additional

reserves if it met quality requirements.

Drilling Program Design

The rock quality and reserve estimates discussed above are sufficient to

recommend drilling to confirm and better define the resource. Core drjlling

is also needed to determine rock properties for pit design. Drill holes

|

oriented normal to the bedding are preferable as the most efficient way to

|

evaluate a bedded resource. However, in Powder Hollow the steep dip into the

|

hill would require holes inclined 25° to 35°, nearly parallel to the slope of

the hillside. Holes drilled at angles lower than about 35° require a |

pump-in system which is more costly for HQ size core drilling. It is,

therefore, recommended that beds which dip 52° to 66° to theéwest in the

northern half of Powder Hollow be drilled from the top with holes inclj

to 45° to the east (Fig. 7). Locating each hole just up hill from the

IQUII

ned 40°

unit to

be tested will minimize the depth required. At least one deép hole, number 3

or 4, should be drilled through the Devil's Slide unit, Watton Canyon Member

and the waste rock on both sides of the Devil's Slide unit to determine rock

properties for quarry design. This deep hole would also test the main

production bed (Watton Canyon Member) deeper in the hill side. At leas

17
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hole is recommended to test t%e Rich Member to determine if this thick
of acceptable qua]ity and to éest the mechanical character of waste ro
between Rich and Devil's Slide beds. Also, the Devil's Stide unit in
south half of Powder Hollow should be drilled because of the high qual
the unit and the uncertainty of its thickness due to cover at both con

The following drill holes are therefore recommended for Powder Hollow.

Hole # Depth (ft) Inclination ' Unit Tested
1 450 40° east Watton Canyon
2 400 45° east Watton Canyon
3 700 40° east Devil's Slide and
Canyon
4 160 45° east Devil's Slide
5 400 40° east Rich Member
6 400 ' 35° west Watton Canyon
7 120 35° west Devil's Slide
‘Total 2630

The drill hole depths are estimates and each hole should be drill

the base of the unit to be tested. Analysis of traverse samples indic

unit is
ck

the

ity of

tacts.

Watton

ed to

ates

that the chemical quality of beds is fairly uniform along strike. Therefore,

analysis of two holes per bed may be sufficient to confirm resource qu

ality.

A1l the recommended holes are needed to determine resource quantity, geometry

and structural character of the resource beds.
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KATHRYN CLAIMS AREA
!
Geology |

Mississippian and Pennsyivanian rocks dip to the east in the Kathryn
Claims area (Fig. 8). Two possible resource limestone formations are present,

the Upper Humbug Formation and the Upper Doughnut Formation, The Lower Member

of the Humbug Formation (Mh1) consists of sandstone with thin Timestone and
dolomite interbeds (Mullens and Laraway, 1973). The Upper Member of tLe
Huhbug Formation is divided into a.lower unit (Mhm) and an uppéf unit ((Mhc) on
Figure 8. The lower unit is about 215 feet thick and consists of interbedded
limestone and dolomitic limestone (Fig.'9). The upper unit is about 100 feet
thick and consists of limestone with one thin dolomitic bed. All of the Upper
Member consists of one- to four-foot thick micrite beds. Brachiopod and
rugosa coral fossils are present in upper unit (Mhc).
The Lower Member of the Doughnut Formation overlies the Humbug Formation
and consists of siltstone, shale and limestone (Mullens and Laraway, 1973).

This formation is incompetent and poorly exposed in the map area.

The Upper Member of the Doughnut Formation is a dark gray micrite lime-

stone containing chert nodules and is 236 feet thick (Fig, 10). Brachiopod
and rugosa horn coral are abun@ant in the medium- to thick-bedded limestone.

The Round Valley Limestone overlies the Doughnut Formétfoh:and.consists
of chert-rich limestone, shale, and conglomerate. This.%;}mation was examined
closely for possible high quality limestone but the abundant tan chert, shale
partings and lack of thick, pure limestone units makes the formation
unfavorable.

Beds in the Kathryn Claims area strike northeast and generally dip about"

45° east. Much steeper dips occur near the northwest-trending faults, which

20
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Figure 8 Geologic map of the Kathryn Claims area.
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Qal
Qc

Q1s
Tw

Pr

Mdu

Md1

Mhc

Mhm

Mh1

KATHRYN CLAIMS AREA
Description of Map Units
Explanation for Figure 8
Alluvial deposits of the Weber River.

Colluvial and alluvial fan deposits, containing quartzite boul
the Wasatch Formation and other materials.

Landslide, mostly shale and siltstone.

Wasatch Formation, rounded quartzite boulders with a reddish s
clay matrix.

Morgan Formation, reddish brown sandstone to siltstone.

Round Valley Limestone, chert rich limestone, shale, limestone
chert conglomerate.

Doughnut Formation, Upper Member, 236-foot thick Timestone, me
thick bedded, dark-gray, micrite containing black chert nodu]e
beds, brach1pods and rugosa horn coral. Averages 50.0% Ca0 an
MgO.

Doughnut Formation, Lower Member, siltstone, shale and minor 1
beds, poor exposure,.

Humbug Formation, upper limestone beds, 90 to 120 feet thick,
medium-gray micrite in 1- to 4-foot thick beds containing brac
and rugosa coral. Averages 49,5% Ca0 and 0.94% Mg0.

ders of

and to

and

dium to
s in some
d 0.64%

imestone

dark to
hiopods

Humbug Formation, limestone and dolomitic limestone, light to

dark gray

micrite, 1- to 3-foot thick beds. Averages 46.5% Ca0 and 2.85% Mg0 for

6 samples, Mg0 varies from 0.66 to 5.78%.

Humbug Formation, Lower Member, fine-grained sandstone and min
limestone and dolomite beds.

'
|
|
|
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across the Upper Humbug Formation. See Figure 8 for location of section
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offset and rotate beds (Fig. 8). North- to north-northeast-trending faults
dipping 64° to 85° west are exposed along the I-80N road cut. Because this
trend is parallel to the outcrop of beds, the faults cannot be easily|mapped
on natural éxposufes.' These faults may affect apparent thickness of

formations in the study area.

Measured Stratigraphic Sections

Humbug Formation

Stratigraphic section A (see Fig. 8) was measured across the Upper Member

of the Humbug Formation and used to draw cross section A (Fig. 9). The one-

to four-foot thick light- to dark-gray micrite beds are uniform in physical
character. Based on examination of the formation along the freeway cut,

limestone beds continue under the covered part of the measured section. Field

tests suggest that the dolomitic beds are lighter gray than the more pure

limestone. The contact between the upper limestone unit (Mhc) and tWe
dolomitic unit (Mhm) was selected on the basis of sample analysis and mapped
on the aerial photographs.

Doughnut Formation

Stratigraphic section B (see Fig. 8) was measured across the Upper Member

of the Doughnut Formation and used to draw cross-section B (Fig. 10)) The

Upper Doughnut Formation (Mdu) consists of 1- to 6-foot thick beds of dark
gray micrite. Some beds contain nodules of black chert (Fig. 10). A second
cross section (Fig. 11) was drawn across the Upper Doughnut Formation 1500

feet north of Section B (see Fig. 8) to facilitate calculation of reserves.
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Rock Quality

Humbug Formation

Eleven chip samples were collected from 20-foot sample intervals along

measured Section A (Fig. 9) and analyses of these samples are tabulated in
Table 2. The complete 37-element analyses of the samples are included in the
Appendix. About the upper 100 feet of the formation is high-quality limestone
with a weighted average of 49.5% of Ca0 and 0.94% Mg0. Sample analyses were

weighted relative to the stratigraphic thickness each represented for

calculation of the average. The results are in close agreement with an
average of 49.2% obtained from analyses of two core holes drilled fnto the
formation by Ideal Basic Industries (Stienmier, 1979).

The lower unit (Mhm) consists of high-quality limestone (48.9 to| 50.7%
Ca0) interbedded with dolomitic beds (Fig. 9). Although some chip samples
contained up to 5.8% Mg0, the weighted averége for the 215-foot thick| unit is
46.5% Ca0 and 2.85% MgO. This suggests, based on these few samples, |that if
the entire Upper Member of the Humbug Formation was quarried and blended, the
resource would average 2.25 to 1.84% Mg0, depending on whether an average
computed by weighting each sample by the thickness represented.(from mid point
to mid point between samples) or an arithmetic average is used,

Doughnut Formation

Eight chip samples were collected across.the Upper Member of the Doughnut
Formation along stratigraphic Section B (Fig. 10) and analyses of these
samples are tabulated in Table 2. The complete 37-element analyses of the
samples are included in the Appendix. The sample traverse indicates high-
quality rock for the entire thickness of 235 feet, with a weighted aTerage of
50% Ca0 and 0.64% MgO. Each:sample analysis was weighted relative to the

thickness of the rock represented by the sample.
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Sample # Cal
Kathryn - Humbug Fm
I1B-S3 1-1 47,01
I8-S3 1-2 48.52
IB-S3 1-3 49,97
I1B-S3 1-4 50.30
IB-S3 1-5 50,55
IB-S3 1-6 44,45
18-S3 1-7 48,89
18-S3 3-1 41,70
IB-S3 3-2 49,60
18-S3 3-3 50.68
IB-S3 3-4 47.60
Kathryn - Doughnut Fm
[8-S4 1 48,90
IB-S4 3-1 47,52
18-S4 3-2 51.38
IB-S4 4-1 49,11
1B-S4 4-2 51.10
1B-S4 4-3 49,38
IB-S4 6 50.60
IB-S4 12 49,39
Metz Hollow
IB-M 1 45,18

TABLE 2

ICP ANALYSIS OF SAMPLES FROM KATHRYN AREA, METZ HOLLOW
AND TAGGARTS AREA

IB-M 2 31,08

Taggarts

IB-T1 21,21
IB-T2 34.48

Mg0

0.819
1.21
0.560
0.594
1.10
5.78
0.828
5.04
0.660
0.843
2.79

0.488
0.658
0.635
1.31

0.554
0.541
0.707
0.445

3.22
18.01

15.67
6.26

(Percent)
A1,04

0.581
0.546
0.389
0.528
0,188
0.476

©0.911

0.881
0.479
0.193
0.399

0.461
0.241
0.176
0.114
0.126
0.138
0.231
0.335

0.209
0.604

1.22
0.460

28

Fe203

0.244
0.246
0.159
0,193
0.120
0.268
0.330
0.411
0.166
0.129
0.206

0.371
0.380
0.136
0.105
0,107
0,107
0.175
0.146

0,232
0.365

1.28
0.178

K50

0.132
0.186
0.160
0.216
0.076
0.194
0.352
0.368
0.217
0.087
0.183

0.062
0.024
0.014
0.007
0.008
0.016
0.031
0.028

0.062
0.196

0.348
0.194

NazoA

0.007
0.007
0.007
0.007
0.007
0.014
0.011
0.017
0.009
0.007
0.007

0.017
0.015
0.008
0.015
0,010
0.010
0.011
0.013

0.014
0.036

0.073
0.023

510,

9.65
2.51

2.68




Reserve Estimates

3.4 million tons are present .

exposure,

Humbug Formation

Reserves for the Humbug Formation were estimated only for the upper unit

(Mhc) of low magnesium limestone,

feet down dip over the 2000 feet of exposure between the wash near me

Section A, and the northwest-trending fault to the north, 1.5 million

along the outcrop trace between the fault and the north end of the ma
For this part of the Humbug Formation, only 100 feet down
included in the estimate because of the lower dip and overburden.
The lower limestone and dolomitic unit (Mhm) contains significan
high calcium, low magnesium rock as discussed above. If this roﬁk‘we
blended or dolomitic beds stripped out as waste, significant addition

reserves could be added,

Doughnut Formation

Reserves estimates for the Doughnut Formation were divided into
in Section 29 and Section 20. In addition to the greater thickness o
quality rock, the Doughnut Formation has a more favorable outcrop
configuration than the Humbug Formation. The wide exposure north of
Section B (Fig. 8) allows more rock to be quarried with little overbu
(Fig. 11). ‘Assuming that rock could be mined 100 feet into: the outcn
narrow exposure area south of Section B and to a depth of_150 feet no
Section B, reserves of 4 million yd3 or 9.4 million tons are present
1/4 of Section 29. Another 9.7 million tons of Doughnut 1imestone ér
in the SW 1/4 of Section 20.

In total, 23.9 million tons of resource rock are estimated to be

in the Kathryn Claims study area. The Humbug Formation accounts for

29

Assuming‘a thickness of 90 feet, mining 280

asured

yd3 or

Another 1.4 million tons could be recovered

pped

dip was

t beds of
re

al

reserves

f high

measured

rden

op in the
rth of

in the NW

e present

present

4.8




million tons of 49.5% Ca0 rocL, 3.7 million tons of which
Kathryn claims (Fig. 12). The 19 million tons of 50% éaO
1ies half in Section 29, which is owned by Scott Rees and
Section 20 to the n;rth. Section 20 belongs to the State
Wildlife Resources. The state owns the mineral rights on

Weber Canyon, and Union Pacific Railroad owns the mineral

state land. The state-owned mineral rights are withdrawn

Drilling Program Design

is on the present
Doughnut Formation

family, and|half in

of Utah Division of
some of its| land in
rights on other

from minerall entry.

The rock quality and reserve estimates discussed above are based on

limited sampling and mapping. The data are sufficient to

indicate the

presence of resource rocks, but core drilling is necessary to confirm the

resource and design a mining plan.

To confirm the quality and quantity of the resource,

five core holes are

recommended for the Doughnut Formation (Fig. 12). These holes would be

drilled normal to the formation bedding and all but one are sited near the top

of the formation. Hole inclination and expected depth to

of the formation would be as follows:

Hole # Depth (ft) Inclination

1 200 65° west

2 300 52° west

3 250 56° west

4 250 40° west

5 150 50° west
Total 1150

penetrate the base

Five holes are needed to demonstrate resource quantity because of the

fauiting and variation in the dip of beds. Detailed chemi cal analyses of only

two of these holes should be sufficient to determine rock

30
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Qal Alluvium

Qcl Colluvium

Qls Landslide

Tw Conglomerate
[Pm  Sandstone

[Pr Limestone and shale

Mdu Limestone

Md! Shale, schist, limestone
Mhe Limestone '

Mhm Dolomitic limestone

Mhl Sandstone and limestone

SYMBOLS

=~ Contact, dash where less certain
= Fault, dashed where inferred
“T30 Strike and dip of beds

wimit Measured strotidrophic section

€ _ € Cross section
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FIGURE 12. Recommended drill hole sites in the Kathryn Claims area.
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continuity of composition.

Two holes have been previously cored in the Humbug Formation ﬁStienmier,

1979), however these holes penetrated only the upper unit, Mhc. The

sample

traverse along Section A (Fig. 9) indicates the presence of significant zones

of high-quality limestone in the lower unit, Mhm. The sampling is to
and sample intervals too large to define this possible resource.

Deep drill holes through the lower unit would be needed to deter
additional rock could be mined from between dolomitic beds or the ent
blended to an acceptable resource. If Ideal Basic Industries is inte
defining additional reserves on the Kathryn Claims, drill holes 6 and
12) are recommended. Each hole would be inclined 40° and about 400 f
deep. A possible preliminary step, before drilling these holes, woul
complete detailed sampling along the freeway cut across the Humbug Fo
to determine the distribution and thickness of dolomitic and high-qﬁa
limestone beds. If the results of this sample traverse were encourag

drilling of holes 6 and 7, would be recommended.

0 sparse

mine if
ire unit
rested in
7 (Fig.
Fet

h be to
rmation
lity

ing,
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~ METZ HOLLOW
|

Two samples were collected from the Metz Hollow area, which is located

seven miles west of the Devil's Slide Plant (Fig. 1).‘ The Lodgepole Limestone

forms a long, north-trending ridge, north of the Webeﬁpﬁiver in the Metz
Hollow area (Mullens and Laraway, 1973). An old quarry and kiln, where the
pioneers made cement from the Lodgepole Limestone, are present near the
highway.' Sample M-1 was taken across the bedding of a thirty-foot thick
exposure 1400 feet up Metz Hollow, and sample M-2 was taken across the beds
exposed in the old quarry (Fig. 1). Analysis indicates high magnesium content
in both samples (Table 2). In light of the better quality rock located in the
Kathryn and Powder Hollow areas, no further work is recommended in the Metz

Hollow area.
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TAGGARTS AREA

1
f

The Taggarts area is 1oc%ted on the nérth side of the Weber River, three
miles west of the cement plant. The Weber Quartzite underlies most of the
Taggarts area (Mullens and Laraway, 1964), but a talus rock from the area had
been analyzed as high quality limestone. A reconnaissance examination of the
area found only a four-foot thick Timestone bed and several calcareous chert
units interbedded with thick quartzite near Taggarts. The Park City Formation
is exposed about 2500 feet east of Taggarts {(Mullens and Laraway, 1964).
Samples T-1 and T-2 were collected across the middle and lower part,

respectively, of the Park City Formation {Fig. 1). Analyses of these samples

(Table 2) indicate an impure dolomite.
The examination of the Taggarts area shows that limestone of sufficient
thickness and quality to be of interest is not present. No further study of

the Taggarts area is recommended.
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kNALYTICAL PRECISION

|
:were made to document the reliability of

analytical results presented in this report. Eight of the samples analyzed at

Two types of comparisons

the Earth Science Laboratory (ESL), University of Utah Research Institute
(UURI) by Inductively Coupled Plasma (ICP) Spectrometry, were aigo analyzed
using X-ray Fluorescence (XRF) by Ideal Basic Industries. Seven of theieight
were samples collected as part of the study and one sample (1-1 on Table 3)
was from the conveyor mill feed at the Devi1}s Stide Plant. Although| some
disagreement is evident between the two sets of analyses (Table 3), the
average values for Ca0 by ICP and XRF are within 1.16%. The differences in
Mg0 are somewhat greater but still comparable. There are considerablle
differences in 510, values for seven of the eight samples. The ESL Si0,

values were obtained by wet colorimetric analysis and should be fairly

accurate. The high silica values in these eight samples are not represen-
tative of the formations studied. Samples S2-8-1, S2-18-1, S2-18-4 and S4-3-1
were analyzed for Si0, because high silica content was suspected. Samples S2-
7-2, S2-14-1, S4-3-1 and S$4-12, which average 6.4 percent Si0,, are probably
typical of the resources studied. CO, was analyzed in these eight samples and
loss on ignition was also measured to obtain accurate analysis totals.,

For a second comparison of analyses, six samples were analyzed py UURI
for Ca by atomic absorption (AA) and these values compared to the nu%bers
obtained by ICP and XRF (Table 4). The AA and ICP numbers are very similar

and the XRF values differ slightly for some samples.
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Sample # Cal

ESL $2-7-2 42.91
Ideal 41.13
S$2-8-1 26.22

26.16

$2-14-1 48.83

. §2-18-1 42,49

38.26

S2-18-4 49,32

36.86

S4-3-1 47.52

46.60

S4-12 49,39

53.12

1-1 40,02

40.50

Average: ESL 42.21
Ideal 41.72

MgO

1.31
1.26

Al 504

2.53
5.09

6.18
8.24

0.682
1.56

TABLE 3

COMPARISON OF ESL AND IDEAL ANALYSES*

F6203

1.04
1.25

2.09
2.88

0.489
0.75

1.40
1.65

1.61
1.76

0.38
0.91

0.146
0.60

1.59
1.63

Ky0

0.742
0.87

1.49
1.30

0.164
0.13

0.768
0.81

0.983
1.04

.024
<.06

0.028

<0.06

0.936
0.57

Na 20

0.121
0.11

0.737

0.42

0.094
0.13

0.247
0.16

0.163
0.09

.015
05

0.013
0.10

0.314
0.15

* ESL analyses are by Inductively Coupled Plasma Spectrometry (ICP).
Ideal analyses are by X-ray Fluorescence (XRF).—Ca0—and—Mg0—-values
converted from carbonate using 0,560 (CaC03) = Ca0 value and

0.478 (MgC03) = Mg0 value.

P20g

0.045
0.07

0.163
0.13

0.018
0.03

0.055
0.06

0.053
0.06

0.034

0.04

0.030
0.04

0.086
0.06

$i0,

10.3
17.45

co,

' 36.0

23.5

41.8

35.8

34.2

39.0

41.4

34.6

t Totals for ESL analysis include LOI (loss on ignition), which consists of
CO, plus water and free carbon.

Values for Ti0, Ba0 and MnO are a small
fraction of one percent, but appear on the 37 element analyses in the

Appendix, and are included in the ESL totals.

LOI
37.87

25.5

42.4

36.7

35.9

39.7

43.1

35.0

Totalst

97.00
101.14

97.34
96.38

96.50
100.2

99.06

-100.59 -

98.53
99.6

98.25
102.5

96.23
102.35

99.45

92.41




Sample # AA

$2-7-1 29.3

$2-8-1 19.0
$2-14~1 34.05
$2-18-1 . 29.2
$4-3-1 32.4
$4-12 34,5

* Ca values converted from CaC03 values using 0.4005 (CaC03) = Ca value.

TABLE 4
COMPARISON OF Ca CONTENT BY AA, ICP AND XRF FOR SELECTED-SAMPLES

ICP
29.96
18.73
34.9
30.4
33.96
35.30

37

XRF*
18.70
36.52
27.35
33.31
37.97
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APPENDIX

Thirty-seven element ICP analyses of samples.
Sample analyses are arranged in the same order as

in Table 1 and Table 2.
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ELEMENT

NA
K
CaA
MG
FE
AL

S1

TI
Fl

Sk
EA
Y

CR
MN
co
NI
cu
MO
FR
ZN
ch
AG
AU
AS
Sk
EI
U

TE

SN

W
LI

E
IR

LA

CE
TH

BE ..

LIMESTONES

0X.,
OX.
0X.
OX.,
OX.
0X.
0X.
0X.
0X.
FFM
X
FEM
FFM
% 0X.
FFM
FFM
FFM
FFM
FFM
FEM
FFM
FFM
FFM
FFM
FFM
FFMH
FEM
FFM
FFH
FFM
FEM.
FFM
FEM
FFM
FFM
FEM
FFM

NN NNNNMNNEN

B

TOTAL

IB-82 2-1

CONCENTRATION

0.197
1.12
40,52
1.82
1.54
3.78
3.21
0,165
0,073
323
0.009
500
14
0.040
2.00
10.0
14
100
20,0
79
10.0
4,00
16.0
350.0
40.0
200
5000
100
10.0
2400
15 -
1.00
800
28
13
20,0
300

52,484

—~




'l' NA
! K

Ch

‘ MG
[
Al
g1
TI

SR
EA

CR

MN
l Co

NI

cu
ll MO
FR
‘ ZN
: l chn
“ AG
AU
AS
i
EI

TE
SN

L1
RE
E

ZR
LA
CE

'l TH

NENN NNNNSNN

LIMESTONES

UX.
0X.
OXQ
OX.
0X.
0X .
0X .
rjx'
0X.
FFM
% 0X.
FFM
FFM
% OX.
FFM
FFM
FFM
FEM
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FEM
FFM
FFM
FFM
FFM
FEM
FFM
FFM

TOTAL

g

CONCENTRATION

0,156
1.20
37.85
1.61
1.81
3,63
3.21
0,157
0,061
335
0,011
500
4,00
0.076
2,00
10.0
36
100
575
2605
10,0
4,00
16.0
50.0
60,0
200
5000
100
10,0
2400
7
1.00
800
15
11
20,0
300

49,759

~




LIMESTONES

3 Ir~-82 7-1
ELEMENT CONCENTRATION

NA % (X 0.065
K % O0X. 0.821
Ch “

MG 4

FE %

Al %OOX. 2440
RN % 0OX. 0 3.21
TI Z 00X, G.105
F % 00X, 0.043
SR FFM 259

BA % 0X. 0.007
v FFM ! %00

CR FHM . 4,00
MN ) %A ODX. 0.027
Co FFM . 2,00
NI FFM oA 10,0

|
' cy FFM “ 10.0
:WI
i
1
i

0X. 41,92
0X. 1.36
%z 0X. 1.11

M0 - FFM ] 100

FR FFM < 20.0

ZN FFM 34

ch FFM s 10.0

AG FPPM < 4,00
AU ] FEM I 16.0

AS FFM % 50,0

SE FEM = 460.0

El FrFM 206

u FFM < 5000

TE FFM ) 100

SN FFM ) 10.0

W FfM < 2400

LI F 7, 4,00
BE FFM <, 1.00
E FFM < 800

ZR FFM ! 10.0

LA FFM < 10,0

CE FFM . 2040

TH FFM - 300

TOTAL 51.038




ELEMENT

NA
K
CA
MG
FE
Al
- 51

TI

SR
6

CR
MN
co
N1
U
M0
FE
ZN
co
Al
AU
AS
SH
RI
J

TE
SN

LI
RE

ZR
LA
CE
TH

LIMESTONES

0x .
0X. -
0X.
0X.
0X .,
0X
0X.
0X o
OX *
FEM
% OX.
FEM
FEM
% OX.
FEM
FEM
FF M
FFM
FEM
FFM
FFM
FEM
FEM
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FPM
FF M
FEM
FFM
FEM
FEM
FFM

DR N NN NN

TOTAL

IR-52 72-2
CONCENTRATION

0.121
0.742
42.91
1,31
1.04
2,53
.21
0.100
0,045
284
0.012
500
4.00
0.023
2.00
10,0
10.0
100
20.0
23
10.0
4,00
16.0
50.0
60.0
200
3000
100
10.0
2400
7
1.00
800
10,0
10.0
20,0
300

52.044




l ' LIMESTONES

5 TR-§2 7-3
ELEMENT A CONCENTRATION

0X. 0.119
0x. 0.637
0x. 43,82
ax. 1.31
0X. 0,622
0X. ' 2,12
0x. ] 3.21
ax. 0.082
ox. 0.038

NA
K
CA
T MG
FE
Al.
SI
T
Fn
SR FFrM 244
kA 0X. 0,011
v FFM i 500
CR FFEM e 4,00
M % 0X. 0.021
co FEM < 2,00
NI FFM o 10.0
cu FFM < 10.0
MO FFM i 160
FE FFM Y 20,0
ZN FFM 12
Ch FEM i 10.0
AG FEM % 4,00
1 AU FEM < 16,0

' AS FFM < 50,0

[
:

FEAN N NNNNNR

™

i

'
)

'
.

SR FFM : { 60,0
BRI FEM o 200
U FEM % 5000
TE FFM A 100
SN FEM < 10,0
W FFM o 2400
LI FEM 8
BE FFM " =1 1.00

h
v

R FFM A 800
ZR FFM A 10.0
LA FFM £ 10.0
CE FFM . 20.0
TH FFM = 300

TOTAL 52,393

e




ELEMENT

NA
K
A
MG
FE
AL
51

T

ZR
LA
CE
TH

CIMESTONES

—

é

0X .
0X .
0X.
OX .
0X.
0X.
. OX.
0X.
Ux'
FEM
% 0X.
PR
FFM
% 0X,
FFM
FFM
FEM
FFM
FFM
PEM
FFM
FFM
FFM
FFM
FFMN
FEM
FFM
PR
FEM
FFM
FFM
FFM
FEM
FFM
FFM
FFM
FFM

DR N NN NN

=N

TOTAL

1
i

|
|

IR-82 7-4
CONCENTRATION

0.280
.28
38.97
1. (()8
1.60
+ 20
3.21
0.166
0.078
263
0.015
S500
4,00
0,029
2.00
10.0
10.0
100
20.0
49 .
10.0
4,00
16.0
90.0
60,0
200
3000
100
10.0
2400
15
1.00
800
16
13
20,0
300




w

e

&

ELEMENT

NA
N
Ca
MG
FE
Al
ST
TI
F:
She
BA
Y
Ch
M
ci
MI
cu
il)
Fr
N
Ch
Al
=10}
(335
Sk
BI
U
TE
5N
W
LI
E
LA
CE
TH

DTN N RN RN RS N N

CLIMESTONES

0x.,
0x.
0Xx.
0X.

\
X

UX
0X.
0%
0X.

R

% 0%,
Fibi
FP

% OX.

P

PR

PR

FF

R

FRH

FF b

PP

FEH

FF M

PR

Y

FF M

FF b

FFeid

FFM

FF M

FF M

FFM

FF b

FFM

FFH

FF M

TOTAL

CONCENTRATION

0.171
1.05
40.91
1.74
1.14
3,320
3.21
0.132
Q077
268
0.011
500
4,00
0.029
2400
10.0
16,0
1OG
20.0
30
10.0
4400
1640
30.0
60.0
200
3000
100
10.0
2400
14
1.00
800
23
10.0
20.0
300

Sl1.661

wind




Bl

RE

CE
TH

LIMESTONES

0X.
0X.
0X .
0X.
0X.
0X.
0X .
0X.
0X.
FFM
% 0X.
FFM
PR
% OX.
FEM
FFH
FF M
FFH
FFH
FFM
FFH
B
P
FEH
PR
FF b
FFH
P b
P i
FFM
FFM

SN AN RN NN

FF i
FFM

TOTAL

TR-55

CONMCENTRATION

R ey
£ e

0.131
0627
45,47
1.48
0.822
2,13
3,21
0,084
0.045
244
0.00%
500
4,00
0,023
2,00
10.0
1O 0
160
0,0
15
10O
4,00
l":)e“)
50,0
60,0
200
5000
100
10,0
2400
14
1.00
800
16
10,0
20,0
300

94,041

T e ——
\7 Wil
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) o i i . L ) o o ) ¥ Wiy

LW 4

NS

?

ELEMENT

NA
<

Ca
i3
FE

18

CR
M
(993
NI
cu
MO
F R
i
ch
A6
Al
AR
Sk

Bl

TE
5N

('
BE

LR
LA
i
TH

LIMESTOMES

G

N NI N N NN N
=
>

TOTAL

it
ERW)

COMCERTRATION

O.147
0.915
40,04
3.24
1.19
2.81
3.21
0,125
0.061
310
0.007
500
4,00
0.035
2
100
10,90
100
20.0
21
10,0
4,00
1 \{) ¢ ()
30,0
60.0
200
5000
100
10.0
2400
14
1.00
800
20
10,0
20.0
300

51,779




Kot

L

LW

N

|

[
LIMESTONES ;
[
|
|
r

7 CIE-82 8-1
ELEMENT | CONCENTRATION

OX. 0,737

0X. . 1.49 -

0X. | 26,22

OX. 2,01 -

0X. . 2,09

0X. 6418

0X. 5 3.21

0% 0,249

0X. 0.163

SR FFM 168

BA % 0X. | 0,044

Y F M ‘ £ %00

CR FFM 9

FiN % 0X. 0.034

co FFM 4

NI FFM | 11

Cu FFM 18

MO FFM | < 100

PR FFM 4 { 20,0

ZN FFM 52

Co FFM S 100

AG FFM i 4,00

Al FFM , 5 1640

AS FFM S 5 5040

SE - FFM B 6040

Bl FFM | w200

u FFM . £ H000

TE FF M | ' s 100

SN FFM E 10,0

FFM - £ 2400

22 | 34

1,00

» £ BOO

| 4%
30
20,0
300

N
K

CA
MG
FE
Al
S1

TR R RN RN NN N

e
~.
El

T
T

i

g
T T T T
TTmTT T T

XX

42,452

TOTAL
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ELEMENT

LIMESTONES

9

0X.
00X

4
AN

0X
0X .
0X .
0.
0%«
0X.
FF 1
% 0%
FF i
B b
% 0%,
PR
B
PR
FF b
FF b
PR
PR
FFM
FF i
FFM
FFM
PR
FFH
FFM
FF M
FFM
PP
PR M
FFM
FFH
PR
FFM
PR

SR NE REN NN

S

3
B

TOTAL

IB-55 3

CONCENTRATLUM

0580
1.32
28,70
2,48
1.64
5,61
3021
O 217
G143
186
0,084
500
4,00
0026
4
100
11
00
20,0
15
10.0
4,00
1640
50,0
0.0
200
5000
100
10.0
2400
38
1.00
800
40
24
20,0
300

43,999

m

%




LIMESTONES

!
|
2 IR-52 91

g
ELEMENT | CONCENTRATION
Ux. o 0,349
O0X. f 0.551
0x. : 44,26
0X. ! 1.20

0X . i 0.720
0X . ' 2,13
0X. A 3.21

O0X . : 0.086
0x. j 0,044

NA
K

LA
MG
FE
Al
ST
TI
F-
SR FFM ) 121

RA 4 OX. ' 0.010
% FFM oo 500

CR FFM & 4,00
MN %z 0X. | 0.019
co FFM S 2,00
NI FFM 4 10.0

1
. cu FFM s 10.0
1
i

NN N NN NN N

MO FFM v 100
FR FFM S 20.0

ZN FFM , 10

co FFM Lo 10.0

AG FFEM 7 4,00
AU FEM % 16.0

AS FEM L 50,0

SR FFEM C 60,0

RI FrM S 200

U FEM ‘ < F5000

TE FEM N 100

SN FFM T 10.0

W FFM ©w 2400

LI FFM . 7

RE FFM Y 1.00
B FFM o BOO

ZR FFM S 10.0

LA FEM : 11

CE FFM 4 20,0

TH FEM Y 300

TOTAL f 52,580
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LIMESTONES

~0

IR-52 9-2
ELEMENT CONCENTRATION

0X, 7 0,203
0x. : 0.387
O0X. 46,05
OX. - : 0.7648
OX e ' 0,637
(.)J(O ! 104/
UX . - 3.21
0X . 0,056
0x. ’ 0,031
SR FFM 168

KA %0X, - 0.006
Y FEM i 500

CR FEM Co 4,00
MiN % OX. 0.019
co FEM < 2,00
NI FFM = 10,0
CU FFM 7 10,0
MO FF - 100

FE FEM oo 20,0
ZN FFM , 259

co FEM % 10,0
AG FFM 7 4,00
AU FFM o 16,0
AS FFM i 50.0
SE FFM o 60.0
EI FEM i 200

u FEM < 5000

TE FFM Co 100

SN FFM Do 10.0

W FFM o ' 2400
LI PPM o 4,00
EE =~ . PFPM o 1,00
B .. FFM B 800

7R FFM L 10.0
LA FFM ' a 10,0
CE FFM < 20,0
TH FFM S 300

NA

CA
MG
FE
AL
51
TI

NN NNNMNNNNNY

TOTAL ‘ 592.836




ELEMENT

NA
K
CA
MG
FE
AL
6l
TI
FI
SR
BA
V]
CR
MN
co
NI
Ccy
MO
FE
ZN
ch
Al
AU
AS
Sk
BRI
U
TE
SN
W
.1
RE
E
IR
LA
CE
TH

. IMESTONES

10

0X .
X
0X .
0X .
(JX'
X
0X v
0X.
0X .

FFH

% 0X.
FEM
FFM

% OX.
FFM
PPN
FEMN
FFM
FFM

PPM

FPM

FFHM

FPM

PR

FFM

FFHM

PEM

FFM

FFM

FFEM

FFM

FFM

FFM

FFM

FFM

FEM

FFM

MNNNNNNNN

TOTAL

IB 52 9-3
CONCENTRATION

0.196
0.651
43,57
1.6%
0.849
2e 35
.21
0.087
0.049
201
0.007
300
4,00
0.018
2,00
10.0
10.0
100
20.0
24
10.0
4,00
16.0
50.0
60,0
200
S000
100
10.0
2400
e
1.00
800
10.0
10
20.0
300

52,634




ELEMENT

NA
K
CA
MG
FE
Al
)
TI
F d

Sk
RA
1vl

CR
MiN
o
NI
cu
MO
FR
ZN
ch
AG
AU
AS
Sk
BRI
u.
TE
SN
W

L. 1
RE
E

ZR
LA
CE
TH

LIMESTONES

1t

Ox.
0X.
0X.
0X.
0X .
0X .
0X.
OXQ
OX.
FFM
0X.
FFM
FFM
% 0X.
FFM
FFM
FFM
FFM

NN NN NN

™~

" FFM

FEM
FFM
FEM
FEM
FFM
FFM
FFM
FFM
FEM
FEM
FFM
FFM
FFM
FEM
FEM
FFM
FFM
FFM

TOTAL

IE-52 9-4

CONCENTRATION

0,077
0.856
45.88
1.18
0.9204
1.82
3.21
0.080
0.034
176
0.007
300

[
[

0.022
2,00
10.0
10.0
100
20,0
100
10.0
4.00
16,0
50,0
60.0
224
5000
100
29
2400
4,00
1.00
800
10,0
13
20,0
300

53,773
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ELEMENT

NA
KN
Ca
MG
FE
AL
SI
TI
Fn

Sk
BA
v

CR
MN
Co
NI
cu
MO
i
ZN
Ch
[aTE
Al
as
Sk
BI

TE
SN
W

LI
ERE
B

R
LA
CE
TH

wr
n

%
%
A
“

/a
“
“

pA

i
2
I

Y
In

T

P TIHE

0x.
0X.
0X.
ax.
0x.
0x.
0x.

L 0X.

0X .
FEM

0%
[ E
FE

A 0x,

FEH
FF
FE M
PR
PR
FFH
PR
PR
PR
FrE i
FF M
FF i
FF b
P
FF b
FF
FFH
FEM
FFM
FFeb
PR
FFM
FF M

0Tal.

Th-5%

0.040
0,587
45 +46
0.2865
0.824
1,96
.21
S 0,081
0. 0368
1isd
e Q07
00
3+00
0,029
2400
LOO

100
4400
16,0
S90.0
&0, 0
200
5000
LOO
7 10.0
Lo 2400
8
1.00
800
18
10,0
20.0
300

53,196
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ELEMENT

NA
K

CA

MG

FE

AL

SI

TI

: P
-8R
RA

%

CR

MN

co

NI

Cu

MO

FE

ZN
1 &

|

3

AG
AU
AS
SE
RI
u

TE
SN
W

LI
EE
B

IR
LA
CE
T

3
3
3

BERE N N N NN NN

LIMESTONES

o

DX
0X .
0X .
0X .
OX .
0X.
OX,
OX.
0X.
FFM
% 0X.
FEM
FEM

FEM
FFM
FFHM
FFH
FRHM
PP
FFM
FFHM
FFM
PEM
PEHM
FFH
FEH
FEH
FEM
FREM
FEM
PFM
FEM
FEM
FFH
FEH
FFM

TOTAL

| IE~S5 4-2

CONCENTRATION

0,079
0.319
48,72
1.39
0,529
1.09
3.21
0.046
0.0314
164
0.010
300
4,00
0,019
2.00
10.0
10.0
100
20,0
26
10.0
: S 4,00
| £ 1640
’ S50.0
60,0
200
3000
100
10.0
2400
7
1.00
800
14
10.0
A 300

55,448
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A

ca
MG
FE
AL
81
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LA
CE
TH

TN NN NN N
o
x

LIMESTONES
t

!

12 IR-58 &-1
CONCENTRATION

: 0,194
0X. ‘ 0.661
0X. | 42,25
1.41
0X. 0.788
0X. 2,246
0,096
0X. 0,060
181
0,009
500
4,00
0.023
3
10,0
10.0
100
20,0
13
10,0
4,00
16.0
50,0
600
200
5000
100
10,0
2400
13
1.00
800
19
10
20,0
3G0

3
.
<

N A
=
>
*

TOTAL | 50,966
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;e "em®

>
e

4

e il ol e G G O C

ELEMENT

e
K

Ch
MG
FE
@Al
51
71
P

I
[EFA]
Y

LR
i
0
NI
(RN
P
FE
ZN
ch
(<YK
AU
as
Sk
BI
U

TE
SN
W

LI
RE
E

ZR
LA
CE
TH

LIMESTONES

13

~z
RN

X .

™~

(1
0%
0X 4
0X
0X o
0X
0x
FF b
UX .\
FF
FFM
%o0X.
FE
FEM
FE M
FFM
'II' F." M
FEM
FFM
FFM
FFM
FFM
PFM
FFPM
FFM
FFM
FFM
FEM
FFM
FF M
FFM
FFM
FEM
FF M
FFM

R SN A

N

TOTAL

IB-56 -2
CONCENTRATION

.03
0304
43.92
1.+33
0.789
1.78
.21
P07
0,059
210
POl
500
8
0,022
3
13
1040
100
20,0
12
10,0
4,00
160
GO0
G0 L0
200
G000
100
10.0
2400
12
1.00
00

i Y




ELEMENT

NA

CA
MG
FE
Al
81
TT

Sk
EA

Ck
MN
Co
NI
cu
MO
FE
ZN
cn
AG
Al
AS
Sk
BRI
U

TE
SN

LI
RE

ZR
LA
CE
TH

LIMESTONES

0X .
OXQ
0X .
0X.
0X .
X,
X,
0X.
0X.

FFM

% OX.
FFM
FFM

% OX.
FEH
FEM
FFM
FEM
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FEM
FEM
PEM

PR

FFEM

FFM

FFM

FEM

FEM

N NN MNNN

©PEM

TOTAL

IE-82 13-1]
CONCENTRATION

0.184
0,400
47.50
1,41
0,633
1,65
3.21
0.076
0.0364
193
0,014
500
4
0,021
2,00
1000
10,0
100
20,0
10,0
10.0
4,00
16,0
50.0
6040
200
5000
100
1050
2400
| 5
1.00
800
10,0
11
20,0
300

e
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LIMESTONES

13 TR-52 14a-1

-

ELEMENT ’ CONCENTRATION
NA % 0X. 0,094
Ko % 0X. 0.164
CA % 0X. 48.83
MG % 0X. 1.06
FE % 0X. 0.486
Al % 0X. 0.682
51 % 0X. 3.21
TI % 0X. 0.034
F % 0X. 0.018
Si FEM 261
BA % 0X. 0,006
v FFM 500
Ck FFM 4,00
MM % 0X. 0.013
Co FFM 2.00
NI FE M 10,0
cu FFM 10,0
MO FFM 100,

FR FFM 20,0

ZN FEM 41

co FFM 10.0

AG F R 4,00

AU F M 16.0

AS FE M 50.0

SR FF M 60.0

RI FEM 212

U FE M 5000

TE FE M 100

SN FFM 10,0

W FFM 2400

LI FFM 5

RE FFM 1.00

B FFM 800

ZR FFM 11

LA FFM 1040

CE FFM 20,0

TH FFM 300
TOTAL 54,596
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ELEMENT

NA
K
CA
MG
FE
Al..
61
TI
Fn
Sk
Ba
Y
CR
MM
Co
NI
Cu
M0
R
ZN
ch
ai
Al
As
SR
Bl
U
TE
SN
W
LI
BE
B
ZR
1A
CE
TH

88N o g
b
>
L4

o R pe
oo
<
2

CTE-55 &

COMCENTRATION

5,018

0,007
500\

4400

0,012

1G.0
16G.0

20,0

1G.0
4,00
l ({3 » 0
HO L0
60,0
200
G000
10Q
10,0
2400
5
1,00
800
12
10.0
20,0
F00

34.406
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O
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ELEMENT

NA
K
Ca
MG
FE
Al
Sl
TI
FA
S
Bea
Y
LR
MN
Co
NI
Cu
M
o
ZN
CI
&0
All
As
Sk
BRI
U
TE
SN
W
LT
RE
2t
ZR
L&
CE
TH

LIMESTOMES

10

g

0X.
0X
0¥,
0X.
0X .
0X .
0X.
DX
0X.
FEM
% 0X.
FEM.
FFH
% DX,
FE M
FE M
PR
PR

~.
B

=N N

NS s

PR

B
Ppﬁ
F R
P
l:l l:- l‘-l‘i
FF b
PR
li: g l.'i' M
FFH
o
FFebi
R
FF M
FFM
FFM
FFe i
FF b
FFM

TOTAL

TE-88 32
COMCENTRATION

0.051
0.135
48.97
1.19
0+440
0.592
3.21
0.028
0.028
236
OoOO&
500
4,00
0,013
2
10,0
1.6
100
20,0
10,0
4,00
16,0
35G,0
HO.0
200
SGO0
16O
10.0
2400 ’
4,00
800
16
1640
20,0
500

54.686
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o ®
-l -

L 9]

W w9

WL

G - I

CER}

s

@D — (7
-n e

EL.

N
K
CA
Mo
FE
AL

L&

EMENT

LIMESTONES

11

N N
o
=
AN
-

“
AR U )
A
%

TUOTAL

3

CONCENTRATION

0362

0366
43,94

1.47

1.90
G221
V076
0,043
1869
Q.011
200
4 .00
0,022
2400
10.0
10
100
20.0

oy

Fogu

10.0
4,00
160
0.0
60.0
200
000
100
10,0
2400
11
1.00
800
18
10.0
200
300

B




ELEMENT

NA
K
CA
MG
FE
AL
51
TI
F-
SR
EA
Y
CR
MN -
co
NI
cu
MO
FE
ZN
ch
AG
AU
AS
Sk
EI
u
TE
SN
W
LI
_BE',
R
ZR
LA
CE
TH

LIMESTONES

14

0X.
0X.
0X.
0X,
0X .
OX.
0X.
0X.
0X .
FEM
0X.
FFM
FFM
% OX.
PR
FFM
PFM
FFM
FFM
FFM
FFM
FFM
FEM
FEM
FPM
FPM
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FEM
FFM
FFM
FFM

NN N NN

™~

TOTAL.

IE-S2 18-1
CONCENTRATION

0,247
0.768
42,49
1,94
1.40
3,36
3,21
0.156
0,055
506
0.008
500
20
0,033
2,00
10,0
10,0
100
20,0
14
10,0
4,00
16,0
S50.0
60,0
200
5000
100
1000
2400
2
1.00
800
12
i 18
% 2000
.= 300

53,672




NA

CaA
MG
FE
AL
851

TI

SR
RA
U

CR
MN
co
NI
Cu
MO
FR
ZN
cD
AG
AU
AS
SE
RI
U

TE
SN

.1
RE

IR
LA
CE
TH

LIMESTONES

SEN AN NNNNNN
C
>
Ll

TOTAL

Ik 82 18-2
CONCENTRATION

0.081
1.07
40,56
1.45
1.82
4,22
3.21
0,186
0,055
355
0.007
500
18
0.038
2,00
10.0
11
100
20.0
28
10.0
4,00
16,0
50,0
60.0
200
5000
100
10,0
2400
8
1.00
800
15
19
S 20,0
o 300

52.700




ELEMENT

NA
K

Ca
MG
FE
Al
SI
TI
Fl

SR
BA
%

CR
MN
co
NI
Cu
MO
Fr
ZN
ch
AG
Al
AS
SH
Bl
t

TE
SN
W

LI
EE
&

IR
LA
CE
TH

LIMESTONES

16

0X.
Ox *
0X
0X .,
0X.
0X .
OX *
0x.
0X.,
FFM
0X .
FEM
FEM
% 0K
FFM
FEM
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FEM
FEM
FFH
FEM
PEM
FEM
FEM
FFM
FFM
FFM
FFM
FFM
FFM
FFM

SN M NNNNN

™

TOTAL.

IR-852 18-3
CONCENTRATION

0,090
0.699
43,22
1.35
1.32
2.91
J3.21
0.128
0.041
424
0,007
300
11
0.033
2,00
10.0
10.0
100
20.0
26
“10.0
4,00
16.0
R 50.0
] 60,0
200
5000
100
10,0
2400
b
1.00
800
10.0
17
20,0
300

53,002

¢




ELEMENT

NA
K

o
MG
FE
AL
SI
TI
Fl
SR
BA
v

CR
HN
co
NI
cu
MO
FE
ZN
co
AG
AU
AsS
SE
BI
U

TE
SN
W

LI
BE
B

ZR
LA
CE
TH

LIMESTONES

17

X,
OXQ
0X.
0X.
OX.
0X.
X,
0X.
0X.

FFM

% OX.
FFM
FFM

% OX.

FFM

FFM

FFM

FFM

FFM

FFM

FFM

FFM

FFM

FFM

FFM

FEM

FEM

FPM

FEM

FFM

FFM

FFM

FEM

FFM

FFM

FEM

FFM

NN NN NN

TOTAL

IBR-52 18-4
CONCENTRATION

0.163
0.983
40,32
" 1.70
1.61
3.88
3.21
0.178
0.0353
376
0.009
3500
42
0.034
2.00
19
10
100
20,0
32
10.0
4,00
16 0‘0
50.0
60,0
200
5000
100
10,0
2400
8
. 1.00
800
16
21
20.0
300
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]
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S G = G O e .

uy

o

ELEMERHT

N
K
CA
MG
FE
Al
s1
TI
Fn
Sk .
EA

LIMESTOMES

P o
e p

a x5

g : :

COMURMTRATION

D129
0,748
42,43
1.75
1.38
3.08
3.21
0.133
0.054
411
Q0.007
GO0
4400
0.034
2,00
10,0
10,0
100
20,0
21
10,0
4,00
16.0
G0.0
60,0
200
G000
100
10.0
2400
11
1.00
800

232

10,0

20,0
300

H2.939

LR

i$




i e

-

uld o

)

o

Ul il mi ol G G G G CemOan” wi =l

Y -

>

3!

LIMESTONES

i
‘

1

7 'O IR-6G 82
ELEMEHT ‘ CONCENTRATION

0,200
0.V46

no OX. , 158 .97

NI
~
=
-4
* <«

N
K

NN
o)
X
N
"

MG |
FE % UXe 1457

Y FoFe M o =G0
U Fepe i 4,00
MM PRI 0.0%4
FF i K
FF i 10.0
Fofe b : 10
P ‘ ) 100
P FF ; o 20,0
FFH 16
FF M i 10.0
FE ‘ o 4,00
FF i | < 1640
AS FeF i \ 7 50,0
G FEM ‘ ey 60,0
BRI F M Co 200
1] FFM - < 5000
TE FEM o 100
G FEM ‘ < 10,0
W FEM , 5 2400
L FFM ‘ 16
BE FEM ! < 1400
K FFM < 800
ZR FFM - 30
LA FE M 4 15
CE FFM : i 20,0
TH FEM i Z0O0

TOTAL 51,919
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ELEMENT

NA
K
CA
MG
FE
Al
St
TI

SN NN NN

LIMESTOMNES

3]

0X.
0X .
OX .
OX.
0X.
0X.
OX.
OX.
0X .
FEM
0.
FEM
M
% 0X.
F M
FEM
FEM
FFM
FEM
FE b
CFFM
FFM
F R
M
FFM
FFM
FEM
FFM
FEM
FEM
FEM
FEM
FFM
FF M
FEM
FEM
FE M

~E

TOTAL

IE-S5 83

CONCENTRATION

0.098
0.345
45,33
1.32
1.08
2.28
3.21
0.106
0.039
334
0.007
500 -
4.00
0.032
3
10,0
10.0
100
20,0
13
1¢.0
4,00
16,0
50.90
60,0
200
5000
100
10.0
2400
9
1.00
800
20
10.0
20.0
300

S94.043
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ELEMENT

NA
K
CA
MG
FE
AL
Sl
T

F-

SR
EA
1%

CR
MN
co
NI
cu
MO
FE
ZN
cho
AG
AU
AS
SH
RI
u

TE
SN
W

LI
EE
R

FAN
LA
CE
TH

LIMESTONES

18

0X.
X,
X
X,
0X.©
0X.
0X .
0X.
0X.
FEM
% OX.
FFM
FFM
% OX.
FFM
FEM
FFM
FFM
FFM
FEM
FFM
FFM
FFM
FFM
FFM
FEM
FFM
FFM
FEM
FEH
FFM

NN N NN NN

~ N

CFEM
PEM

FEN
FEM
FFM
FFM

TOTAL

IR-S3 1-1

CONCENTRATION

0.007
0.132
47.01
0.819
0.244
0.581
3.21
0,030
0.003
324
0.005
500
4,00
0.016
2,00
10.0
10.0
100
20.0

10.0
4,00
16.0
50.0
60.0
243
5000
100
10.0
2400
4.00
1.00
800
10.0
11
20.0
300

32060

o,




l
1
(
' LIMESTONES
l 18 IE~S3 1-2
l ELEMENT __ . CONCENTRATION
. NA % 0X, 0,007
K % 0X. 0,186
CA 70X, 48,52
MG %L OX. 1.21
l FE % 0X. 0.246
AL % 0X. 0.546
S1 % OX. 3.21
l T1 % 0X. 0.027
F % 0X. 0,006
. SR FF M 387
: ' EA %Z 0X. 0.006
‘ V) FfeM 500
CR FFM 4,00
M % 0Xe 0,009
' co FEM 2,00
NI FFEM 10,0
\ Cu Ffe M 10.0
' MO - PFM 100
FE FFEM 20,0
ZN FEM 20
l co PEM 10.0
AG FEM 4,00
au FFEM 16.0
AS FFEM S0.0
l SE FREM 40,0
- EI FFEM 200
u FEM 5000
l TE FEM 100
SN FEM 10.0
W FFM 2400
' LI FEM 4,00
BE FEM 1.00
K FEM 800
ZR FFM 10.0
' LA FEM 10.0
CE FEM 20,0
l TH FEM 300
l TOTAL 53,980




CLIMESTONES

|

i
l 20 [E-$3 1-3
I ELEMENT CONCENTRATION
' NA % 0X. 0,007
K % 0X. 0,160
ca % DX, 49,97
' MG % 0X. 0.540
FE % 0X. 0.159
AL % OX, 0.389
: 51 % OX . 3,21
' T % DX 0,023
F % 0X. 0,005
) SR FFM 389
' EA % 0X. 0.007
V FEM 500
CR FEM 8
l MN %z 0X. 0.00%
co FEM 2,00
N1 FFM 10.0
cu FFM 10.0
l MO FFM 100
' FR FEM 20.0
ZN FFRM 12
l co PPN 10.0
AG FFM 4.00
AU PFEM 16.0
I AS FFM 50,0
SE FFM 0.0
kI FEM 200
U FEM 5000
' TE FFM 100
SN FFM 10,0
W FFM 2400
' LI FFM 4.00
BE FFM 1.00
E FFM 800
' ZK FEM 10,0
LA FFM 10,0
CE FFM 20.0
. TH FFM 300
' TOTAL 54, 489

-




l LIMESTONES
l 21 Ik 53 1-4
l ELEMENT CONCENTRATION
l NA % 0X. 0.007
K % 0%, 0,216
£a % 0X. 50,30
MG % 0%, 0.594
l FE % 0X. 0.193
AL % 0X. 0.528
51 % 0X. 3,21
l T % 0X. 0,029
F % OX. 0,005
SR EF M 357
l BA % 0X. 0.007
v FEM 500
CR FEH 4,00
MN % OX. 0,005
I co FEM 2,00
NI FEM 10,0
| cu FFM 10.0
' MO FEM 100
FR FFM 20,0
ZN P M 14
l co FFM 10,0
» AG FEM 4,00
AU FEM 16.0
AS FEM 50,0
l SH FFM 60,0
KI FEM 200
U FFM 5000
' TE FFM 100
SN FEM 10,0
W FFM 2400
l L1 FFM 4,00
EE FEM 1.00
E FEM 800
ZK FEM 12
l LA FEM 10.0
CE FEM 20.0
l TH FEM 300
' TOTAL 55,093
i ,

ey




LIMESTONES

/ll 2
fl ELEMENT
|
}Il NA % 0X.
| K % 0X.
. CA % 0X.
MG % OX.
Il FE % 0X.
AL % OX.
S1 % 0X.
I' TI1 % 0X.
F % 0X.,
SR FEM
Il KA % 0X.
v FEM
CR FEM
MN % 0X.
l Co FEM
NI FEM
cu FFM
' MO FFM
FE FEM
ZN FFM
' co FEM
AG FFM
AU FFM
AS FEM
' SE FFM
EI FFM
u FEM
l TE FEM
Siv FEM
W FFM
. LI FEM
EE FFM
E FEM
ZR FEM
l LA FFM
CE FEM
l TH FFM
' TOTAL

IE-S3 1-5
CONCENTRATION

0,007
0.076
S0.55
1.10
0.120
- 0.188
3.21
0.013
0.008
301
0.006
500

€
)

0.002
2.00
., 10,0
Hi 10.0
kA 100
20.0
15
10.0
4,00
16,0
50.0
60.0
200
3000
160
10.0
2400
4,00
1.00
800
10
10.0
20.0
300

954273

-




l LIMESTONES

23 IE-S3 1-6

ELEMENT " CONCENTRATION

0x. 0.014
0X. ‘ - 0.194
ox. ‘ 44,45
ax. S5.78
0x. , 0.268
0x. 0.476
ax. 3.21
DX. 0.020
0X. S 0.005

NA
K
CA
MG
FE
Al
SI
TI
F .
SR FFM 244

EA Z 0X. 0.007
v FFM < 3500

CR FFM A 4,00
MN Z 0X. 0.004
co FFM ! 2.00
HI FFM . 10.0
Ccu F M ! 10.0
MO FFM - 100

FE FFM < 20.0
ZN FFM . 10.0

l co FFM 2 10,0

SR MNNNNNN

AG FEM % 4,00
AU FFM 4 1640

AS FFM e 50,0

SE FFM R 60,0

EI FFM . < 200

u FEM £ 5000

TE PEM £ 100

SN FEM o 10.0

W FFM % 2400

LI FFEM < 4,00
BE FFM « 1.00
E PFM < 800

ZR FFM & 10,0

LA FEM S 10,0

CE FEM S 20,0

TH FFM ©w 300

TOTAL. S94.427
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ELEMENT

NA
K
CA
MG
FE
Al.
51
TI
Fu
SR
Eé4
v
CR
MN
co
NI
cu
MO
FR
ZN
cho
Al
Al
Aas
SE
EI
U
TE
SN
W
LI
BE
ZR

LA

CE

TH

LIMESTONES

24

0X.
0X.
OX .
0X.
Ox *
X,
O0X .
0X.
0X.
FFM
Ox *
FFM
FFM
% OX.
FFM
FFM
FEM
PEM
FFM
PR
FFM
FFM
FFM
FFM
FEM
FFM
FFM
FFM
FFM
FEM
FFH
FFM
FEM
FFM
FFM
FFEM
FFM

NN N NNNNNN

~

TOTAL

IR-53 1-7
CONCENTRATION

0.011
0.352
48.89
0.828
0.330
0,911
J.21
0.038
0.010
276
0.007
500
4,00
0.007
2.00
10.0
10.0
100
20.0
10.0
10.0
4,00
16.0
50.0
60,0
200
S000
100
10.0
2400
4,00
1,00
800
11
10.0
20.0
300

54,592




|

l ELEMENT

II N
K

Ca
MG
FE
Al.
Sl
T1
F.

8K
Ea
V)

CR
MiN
co
N1
cu
MO
FR
ZN
ch
AG
Al

«
(

AS
i =

RI

TE
SN
W

LY
RE

ZR
LA
CE
TH

LIMESTONES

e
29

X .
c)x L4
0X.
OXQ
0x.
0X.
0X.
OX.
ax.

FPM

% 0X.
FEM
FFM

Z 0X,
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FEM
FEN
FFM
FEM
FFM
FFM
FFM
FEM
FFM
FFM
FFM
FFM

DN NNNNNNN

TOTAL

IB~-83 3-1
CONCENTRATION

0,017
0,348
41,70
- 3.04
0.411
0.881
3,2
0,038
0.006
178
0.006
500
@
0.006
2,00
10.0
10,0
100
20,0
10.0
10,0
43
16.0
30.0
60.0
200
5000
100
10.0
2400
4,00,
1.00
800
10.0
10.0
20.0
300




ELEMENT

NA
K
ca
MG
FE
AL
SI
TI
FI
SR
RA
v
CR
MN
co
NI
cu
MO
FE
ZN
co
AG
AU
AS
SE
EI
u
TE
SN
W
LI
BE
B
ZR
LA
CE
TH

LIMESTONES

26

0X.
0X.
OX.
0X.
0X.
0X .
0X.
0X .
0X.
FFM
% 0X.
FFH
FFH
% OX.
FFM
FFM
FEM
FFM
PRM
FFM
FEM
FEM
FFM
FEM
FFM
FFM
FFM
FFM
FFM
PEM
FEM
FFM
FFM
FFM
FFM
FFM
FFM

NN NNNNNN

TOTAL

IrR-53 3-2
CONCENTRATION

0.009
0217
49 .60
0,660
0.166
0.479
3.21
0.027
0,003

255

0.006
500
11
0.004
2,00
10.0
. 10.0
100
20,0
10.0
10.0
14
16.0
50,0
60,0
200
5000
100
10.0
2400
4.00
1.00
800
11
10.0
20.0
300

54.383
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i
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ELEMENT

NA
K
CA
MG
FE
AL
SI
T

Fl

SR
EA
v

CR
M
co
NI
cu
Mo
FR
N
ch
AG
Al
AS
SE
BRI
"]

TE
SN

LI
RE

ZR
LA
CE
TH

LIMESTONES

27

X
0X v
0X.
OX.
0X.
0X .
0X.
0X.
OXO
FEM
% OX.
FEM
FFM
% OX.
FFM
FEM
FFM
PEM
FFM
PR
FFM
FFM
FFM
PEM
FFM
FFM
PFM
FEM
FFM
FFM
FFM
FEM
FFM
FEM
FFM
FFM
FFM

NN NNNNNNM

TOTAL

3-3

CONCENTRATION

0.007
0,087
- 50,68
0.843
0.129
0.193
3.21
0.013
0.008%
189
0.006
500
3G
0.003
2,00
28
10.0
100
20,0
10.0
10,0
4,00
16.0
50.0
60.0
200

5000

100
10.0

2400

4.00
1.00
800
10
10.0
20.0
300




- ELEMENT

NA
K

CA
MG
FE
Al
81
TI
Fa
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v
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ZN
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AsS
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SN
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0X.
X
0X o
DXQ
0X .
DXO
0X.
0X.
0X .
FFM
% OX.
FFM
FFM
% OX.
FFH.
FFM
FFM
FFM
FFM
FFM
FPM
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FFM
FEM
FFM
FFH
FEM
FFM
FFM
FEM
FFM

TOTAL

IE-53 3-4

CONCENTRATION

0.007
6.183

47 .60

2¢79
0.206
0.399
3.21
0.020
0.0035

165

0.009

500
11

0.005
2,00

10.0
10,0
100
20,0
10.0
10.0

4.00

16.0
90.0
60.0
200
3000
100
10.0
2400

4,00
1.00

800
10.0
10.0
20.0

300

54,433
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LIMESTONES

33 IE-84 -1
ELEMENT CONCENTRATION

NA 7 0X. 04017
K %z 0X, 0,062
CA % 0X. 48,90
MG % 0X. 0.488
FE Z 0X. _ 0.371
AL Z 00X, 0.461
TI 4 OX. 0.025
F A 0X, 0.019
SR FFM 329
EBA 4 0OX. 0.005
V FFM 500
CR FFM 13
MN Z% 00X, 0.010
co FFM i 2.00
NI FFM A 16.0
cu FFM i 10.0
MO FEM o 100
FR FFM < 20.0
ZN FFM 18
Ch FFM i 10.0
AG FFM “ 4,00
AU FFM - i 16.0
AS FFiM A 50.0
SR FFM i 60.0
BI FFM = 200
N HFH < 5000
TE FFM < 100
SN FFM < 10.0
W FFM < 2400
L1 FFM o 4,00
RE FFM < 1.00
E FFM ) 800
ZR FFM - 10,0
LA FFHM “ 10.0
CE FFM i 20,0
TH FFM < 300 :

TOTAL 534569
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34

0X.
0X .
0X .,
0X .
0X .
0X .
OXO
X
0X .
FFM
% 0X.
FFM
FFM
% 0X.

FEM
FFM
FFM
FFM
FFM
FFM
FPM
FFM
FFM
FEM
FFM
FFM
FFM
FFM
FEM
FEM
FFM
FFM
PEM
FFM
FFM
FFH

TOTAL

IB~84 3-1

CONCENTRATION —

0.015
0.024
47,52
0.6588
0.380
0.241
302
0.014
0.034
314
0.,00%5
500
26
0.006
2.00
16
14
100
20,0
i5
10.0
4,00
16.0
50.0
60,0
200
5000
- 100
10.0 /
2400
4,00
1.00
800
10.0
10.0

20.0
KIATY)

52,101




LIMESTONES
35 IR-S54 3-2
ELEMENT _ CONCENTRATION

NA % 0X. 0,008
K %o0X. 0,014
CA 4 0X. 51,38
MG % 0X. 0,635
FE % 0X. 0.136
AL %0X. 0.176
SI Z 0X. 3.21
TI Z 0X. 0.013
F % 0X. 0.013
SR FEM 352
EA % 0X. 0.005
v FFM 500
CR FFM 6
MN % OX. 0,005
Co FEM 2,00
NI FFM 10.0
cu FFM 10.0
MO FEM 100
FE FEM 20,0
ZN FFEM 19
ch FFM 10.0
AG FFM 4,00
AU FFM 16.0
AS FEM 50.0
SE FEM 60.0
EI FFEM 200
U FFM 5000
TE FFM 100
SN FFM 10.0
W FEM 2400
LI FEM 4.00
RE FEM 1.00
R FFM 800
ZR FEM 10.0
LA FEM 10,0
CE FFM 20,0
TH FFM 300

TOTAL 55,591
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' 36 ‘ IE-S4 4-1

l

' ELEMENT CONCENTRATION

!_ .

I NA 0X . 0.015
K 0X., 0.007
CA 0X ., 49,11
MG 0X ., 1.31

0X. 0,105
0X. 0.114
0X. “ 3,21

0X . 0,009
DX . 0,015

FE
Al
51
T1
F|
SK FFM 295

BA % OX. 0,006
v FFM £ 500

CR FEM 5 4,00
MN % 0X. 0,004
0o FFM 5 2,00
NI FEM < 10,0
cu FEM B 10,0
MO FEM £ 100

FE FFM i 20,0
ZN FFM 14

(1] FEM % 10,0
AG FEM & 4,00
AU FEM i 14,0

] AS FFM ey 50.0
4 SH FFM - R 60,0

NENMNNNNNNMNN

BI FFM £ 200

u FEM < 5000

TE ' FEM 2 100

SN FFM “ 10,0

W FFM _ 5 2400

LI FEM “ 4,00
BE FEM “ 1,00
E FEM £ 800

ZR FEM . 10,0

LA FFM 5 10,0

CE FEM i 20,0

TH FFM T 300

TOTAL 593.904




LIMESTONES

37 TB-G4 4-2

ELEMENT CONCENTRATION

NA
K
Ca
MG
FE
Al
SI
TI
F-

SR
Ea
%

CR

% 0X,
% 0X.
% OX.
% 0X.
% 0X.
% 0X.
Z 0X.
% OX.
% 0X.
FEM
% OX.
FFH
FFM

0.010
0.008
G91.10
0,554
0.107
0.126
3.21
0.011
0.027
319
0.00%
S00
6

M Z 0X, 0.003
co FFM ] 2.00
NI OFRM o 10.0
cu FF M o 10.0
MO FEt < 100

FE FFM < 20,0
ZN FFM 34

ch FFM I 10.0
AG FFM “ 4,00
Al . FFM < 16.0
AS FFM y S0.0
Sk FF o 60.0
EI FF M . 200

u FFM < BOOC

TE F M R 100

SN FFM < 10.0
W FFM < 2400

LI FFM ) 4,00
RE FPM - . 1,00
R FEM 29 800

ZR FEM % 10.0
LA FFM 4 10.0
CE FF M < 20.0
TH FFM ) I 300

TOTAL 55158




LIMESTONES

38 IB-54 4=3
ELEMENT CONCENTRATION
NA % 0X. 0,010
K % 0X. 0.016
‘ CA % 0X. 49,38
MG % 0X, 0.541
' FE % 0X. 0.107
AL % 0X. 0,138
] S1 % 0X, i 3,21
,l TI % 0X, 0,010
t F' ./. UXo 00011
J SR FEM 414
" EA 720X, 0.005
v FFM £ 500
CR FFH 10
N % 0X., 0,004
l Co FFM i 2,00
NI FFM i 10,0
cu FEM < 10.0
' MO FEM < 100
FE PR M i 20,0
ZN FFM e 10,0
l ch FFM < 10,0
AG FFM < 4,00
au FFM i 16.0
AS EEM < 50,0
' SK FEM i 60.0
EI FFEM £ 200
u FFM 2 5000
' TE FFM < 100
SN FFM i 10,0
W FFPM £ 2400
' LI FFM i 4,00
HE FFM o 1.00
E PFM < 800
| 7R FFM i 10.0
' LA FFPM i 10.0
T CE FFEM i 20,0
l TH PR M £ 300
' TOTAL : 53,430
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MiN
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RE
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LIMESTONES

39

0X.
0x.
0X.,
0X.
0X .
0X.
0X .
0x .,
0 X *
FFM
0X .
FFM
PEM
% DX,
FPM
FFM
FEM
FFM
FEM
FFM
PFM
FFM
FFM
FEM
FFM
FFM
FEM
FFN
EFM
FFM
FEM
FFM
FFM
PR
FEH
FFM
FEM

WA N NN NN

N

TOTAL

IR-54-6

CONCENTRATION

0.011
0,031
50,60
0,707
0,175
0,231
3.21
0,014
0,015
438
0.006
500
21
0,007
2,00
10
10,0,
100
20,0
35
10,0
4,00
16,0
50.0
60,0
200
5000
100
10.0
2400
4.00
1.00
800
10.0
10.0
20,0
300

93.003
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LIMESTOMES

By

0X .
0X
OX.
0X s
0X.
0x.
0X,
0X.
0X .
FFM
% 0X.
PR
FF i
% OX.
FEM
FF M
FFH
FFM
FEH
FF b
FFN
P
FFH
FEM
Pt
FEM
FEH
FEM
FFM
FF M
FFM
FFM
FFM
FF
FFM
FEM -
FFHM

SIS N S I R S N

TOTAL.

I~ S4 -12

CONCENTRATION

0.013
0.0248
49,39
0.445
0.1456
0.335
321
0,023
0.030
483
Q008
SO0
4 Q0
Q.01%5
2,00
10.0G

H000
100
10.0

2400

4,00
1.00
800
11
1040
20,0
300

93.643
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K
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TI
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SK
EA
v
CR
MN
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NI
cu
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K
ZN
co
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AU
aS
SKE
EI
u
TE
SN
W
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EE
B
ZK
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NN NNNNNNN

LIMESTONES

ax.
ox.
oXx.
OXO
oX.
DXO
0x.
oX.

FFM
% 0X.
FEM
FEM
% 0X.
FEM
PEM
FFM
FFM
FEM
FFM
FEM
FFM
FEM
FEM
FEM
FFM
FFM
FEM
FFM
FEM
FFM
FFM
FFM
FFEM
FFM
FEM
FFM

TOTAL

()

IE-M-1

CONCENTRATION

0.014
0.062
45,18
3,22
232
0,209
3.21
0.009
0.018
447
0.006
500
4,00
0,002
2,00
10.0
10,0
100
20,0
21
10.0
4,00
16.0
50.0
60.0
200

5000

100
10.0

2400

4,00
1,00
800 -
10,0
10.0
20,0
300

S52.161
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LIMESTONE SamMPLES

30 IR-mM-2
ELEMEMNT CONCENTRATION

0X . 0,036
UX§ 0019({)
DX : 31.08
"0X. 18.01
0X. _ 0.365
0X. O 0.604
0X o E S 3.21
0OX . 0,024
0X, oy 0. 005
G P &

BA 0%, 0. 004
Y FF i , < 500

(W F 22

Mid %oO0%. 0004
Co FF M < 2,00
NI FF 13

C FE M ) 10,0
M0 FF M i 100

F FF M % 20.0
i FEM x5

G F 4 < 10.0
AG FF M i 4,00
Al FEM i 160
A& FE M i 50,0
SR FF M 7 H0.0
BRI FFM o 200

L) FFM 2 BO00

TE FF = 100

G FFM = 10.0

W FFM 22400

LT FFM < 4,00
RE FFM = 1.00
R FFM ' < 800

2k FEM < 10.0
LA FF M 16

CE FF M Co 20,0
TH F P M < 300

=
oy
#2pE aE XN Y

]
o
=¥ S 8

-TOTAL. H3.533
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5K
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LMo T OpEs

1a

~
Fam]
=

I

iz
20K
L J <>

4 0OX.

% OX.

% OX.
% OX.
OX
0X s
FEH
% 0X.
FF M
FF M
% OX,
FFM
FZ' ’.'Z' H
FEM
FFH
FEM
FE M
FEM
FE M
FEH
FFM
FEH
FFM
FFH
FEM
PR
FEM
FFM
FFM
FEM
FEM
FFM
FFM
FFM

A

TOTAL

I8-T-2

CONCEMTRATION

N

0.023

0.144
34 . 48

6+26

0.178

0+460
3.21
Q.029
0.284
S96
0.006
H500
17
0.012
2,00
10,0
1G.0
100
20,0
23
10.0
4,00
16.0
S30.0
60.0
200
3000
100
10,0
2400
4,00
1.00
800
10.0
21
20.0
300

45.092
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ELEMENT

LIMESTONED

% OX.
0X.
0X »
0X.
0X.
DX,
0X .,
0x .

PR

%o0%.
P
P

B N N

o

L—-1

CONUENTRAT IO

0314
0,936

0.086
193
0.014
S00
4,00
0.028
3
16,0
L7
jea
20.0
G
i0.0
4,00
L&, 0
0.0
HO.0
200
G000
1OG
16,0
24060
22
1.00
800
a8
1G
2040
360

92,249
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