STATE OF OHIO
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF GEOLOGICAL SURVEY
Horace R. Collins, Chief

Report of Investigations No. 108

AN EVALUATION OF “NEWBERRY™ ANALYSIS DATA
ON THE

BRASSFIELD FORMATION (SILURIAN), SOUTHWESTERN OHIO

by

David A. Stith
and
Ronald D. Stieglitz

Columbus
1979




SUN<

Ohio Departrment of Naturdl Resources

DIVISION OF GEOLOGICAL SURVEY
Fountain Square - Columbus, Ohio 43224

ADMINISTRATION

Horace R. Collins, MS, State Geologist and Division Chief
Richard A. Struble, PhD, Geologist and Assistant Chief

William J. Buschman, Jr., BS, Administrative Geologist
Barbara J. Adams, Office Manager

REGIONAL GEOLOGY SUBSURFACE GEOLOGY

Robert G. Van Horn, MS, Geologist and Section Head Frank L. Majchszak, MS, Geologist and Section Head

Richard W. Carlton, PhD, Geologist
Michael L. Couchot, MS, Geologist
Douglas L. Crowell, MS, Geologist
Richard M. DeLong, MS, Geologist
Michael C. Hansen, MS, Geologist
David A. Hodges, MS, Geologist
Dennis N. Hull, MS, Geologist
Michele L. Risser, BA, Geologist
Edward M. Rothman, MS, Geologist
Joel D. Vormelker, MS, Geologist
Lorraine Ziza, BS, Laboratory Technician

GEOCHEMISTRY LABORATORY

David A. Stith, MS, Geologist and Section Head
George Botoman, MS, Geologist

Norman F. Knapp, PhD, Chemist

Steven F. Kullman, BS, Laboratory Technician
E. Lorraine Thomas, Laboratory Technologist

LAKE ERIE

Charles H. Carter, PhD, Geologist and Section Head
Jonathan A. Fuller, MS, Geologist

Donald E. Guy, Jr., BA, Geologist

Carl L. Hopfinger, MS, Geology Technician

Dale L. Liebenthal, Research Vessel Operator
Marlene S. Longer, Typist

J. Scott Dailey, BA, Geologist

Charles R. Grapes II, BS, Geologist

John D. Gray, MS, Geologist

Floyd M. Honeycutt, MS, Geologist
Richard H. Kingsbury, J1., MS, Geologist
Michael T. Abele, AAS, Geology Technician
Phillip A. Green, Geology Technician

John C. Hadley, BGS, Geology Technician
David A. Nicklaus, BS, Geology Technician
Jerry M. Parks, BS, Geology Technician
James Wooten, Geology Technician

Garry E. Yates, Environmental Technician
Angelena M. Bailey, Typist

Brenda L. Rinderle, Office Machine Operator

TECHNICAL PUBLICATIONS

Cartography
Philip J. Celnar, BFA, Cartography Supervisor
R. Anne Berry, BFA, Cartographer
James A. Brown, Cartographer
Victor J. Saylor, BA, Cartographer
Robert L. Stewart, Cartographer
Photocopy Composition
Jean M. Lesher, Printing Technician
Technical Editing
Merrianne Hackathorn, MS, Geologist/Editor
Sue Ellen Shear, BA, Geologist/Editor

PUBLIC SERVICE

Madge R. Fitak, BS, Geologist and Supervisor
Michael S. Temple, BS, Geologist

Inalee E. Johnson, Public Inquiries Assistant
Beverely A. Leffler, Public Inquiries Assistant
Billie Wilder, Clerical Specialist



STATE OF OHIO
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF GEOLOGICAL SURVEY
Horace R. Collins, Chief

Report of Investigations No. 108

AN EVALUATION OF “NEWBERRY’ ANALYSIS DATA
ON THE

BRASSFIELD FORMATION (SILURIAN), SOUTHWESTERN OHIO

by

David A. Stith
and
Ronald D. Stieglitz

Columbus
1979




GEOLOGY SERVES OHIO

Photocopy composer: Jean M. Lesher
Cartographer: Robert L. Stewart



CONTENTS

Page

AbDSETact .. e e
Introduction ....... ... .. . i e 1
Purpose and scope . ... ...t e e 1
Stratigraphy and lithology .......... ... i 1
Methodsand critique .......... ... it 7
Original methods ....... ... ..ot e, 7
CheCKS .ottt e e e e e 7
DISCUSSION .ottt e e e 7
SUMMATY .. it e e e e e e 8
Referencescited ..........ciiuiiiiiorei ittt 11
Additional Brassfield Formation references ............................ 11
Appendix A.—Analytical data for the Brassfield Formation ................ 12-23
Appendix B.—Weighted averages for upper and lower units and total Brassfield . 24
Appendix C.—Outcrop and file stratigraphic section numbers .............. 25

FIGURES

1. Sample locations and basal contact of Brassfield Formation ............. 2
2. Iron in Brassfield Formation (determined from field descriptions) ........ 3
3. Chert in Brassfield Formation (determined from field descriptions) ....... 4
4. Thickness of Brassfield Formation (less Belfastbed) ................... 5
5. Distribution of Belfast bed (determined from field descriptions) ......... 6
6. Insoluble material in Brassfield Formation (less Belfast bed) ............. 9
7. MgCO, percentage in Brassfield Formation (less Belfast bed) ............ 10

TABLE

1. Agreement of 1975-76 insoluble residue data with data in original study ... 8

iii



AN EVALUATION OF "“NEWBERRY”

ANALYSIS

DATA ON THE BRASSFIELD FORMATION

(SILURIAN), SOUTHWESTERN OHIO

by

David A. Stith
and
Ronald D. Stieglitz

ABSTRACT

A study of the Brassfield Formation in southwestern Ohio was begun in 1957.
Intermittent work on this project produced CaCO,, MgCO,, and insoluble residue data for
over 1,000 samples and descriptions of numerous measured sections. The analytical data are
evaluated and presented here, along with weighted averages of MgCO, and insoluble
material for the formation. Maps showing the distribution of iron, chert, the Belfast bed,
MgCO,, and insoluble material are included as well as an isopach map of the Brassfield.

INTRODUCTION
PURPOSE AND SCOPE

The Division of Geological Survey began collecting data
on the Brassfield Formation (Silurian) of southwestern Ohio
in 1957. The primary goal of that project was to delineate
areas of economic value of the Brassfield. In addition, the
stratigraphy of the Brassfield was studied to determine what
geologic controls affected facies distribution and could be
used as exploration tools. Numerous sections were measured
and described along the outcrop of the Brassfield (fig. 1).
Four cores were drilled in 1960 in Adams, Clinton, Miami,
and Warren Counties to investigate the properties of the
formation away from the outcrop. Many samples from the
measured sections and cores were analyzed for calcium
carbonate (CaCO,), magnesium carbonate (MgCO,), and
insoluble residues. The carbonate percentages were deter-
mined by ‘“Newberry” analysis. Problems inherent to that
procedure will be discussed on page 7.

The bulk of the field work and “Newberry” analyses
were performed under the direction of Robert K. Alberts;
however, several members of the Survey staff have worked
on the project since its inception. Personnel changes and
shifting demands on the resources of the Survey have
prevented publication of a final report. Because of the large
number (approximately 1,000) of samples analyzed and the
commercial importance of the Brassfield Formation, it was
decided to evaluate, organize, and present the data in a form
which might be of use in exploration or in additional
studies.

STRATIGRAPHY AND LITHOLOGY

It is not the aim of this report to present a detailed
discussion of the stratigraphy and lithology of the Brassfield
Formation, but rather to supply chemical and purity data;
however, a brief outline of relationships is included.

In 1906, Foerste named the Brassfield Limestone for

the rocks exposed near the town of Brassfield in Madison
County, Kentucky. Lithologically the Brassfield is hetero-
geneous, consisting of limestone, dolomite, and shale.
Because of lithologic variability, the name Brassfield Forma-
tion instead of Brassfield Limestone has been employed by
Rexroad and others (1965) in Kentucky, and by Horvath
(1967) and Horvath and Sparling (1967) in Ohio. That usage
is followed here.

Hoover (1963) summarized the lithology of the Brass-
field outcrops in Ohio. Generally, in the northern and
western areas of its outcrop (fig. 1) the formation can be
informally divided into lower and upper units. The lower
unit is typically composed of fine- to coarse-grained crystal-
line light-gray to white limestone. Green clay partings are
present as well as disseminated clay. Dolomite beds are
present in some sections.

The upper unit is dominantly a medium- to coarse-
grained fossiliferous pink, red, or gray limestone. Green clay
is common as partings throughout, more so than in the
lower unit. Hematite is common in some areas (fig. 2) as
replacement of fossil fragments and oolites.

In the southern part of the outcrop area, from central
Clinton County to the Ohio River, the Brassfield is less
bioclastic and contains much chert (fig. 3) and green shale
interbeds. In most sections in the southern part of the
outcrop area there is no distinct lithologic division between
the upper and lower units. Total thickness of the Brassfield
Formation in southwestern Ohio ranges from about 11 feet
to nearly 50 feet (fig. 4).

Figure 5 shows the distribution of a basal unit, the
Belfast bed, which in Kentucky is considered to be a
member of the Brassfield Formation by Rexroad and others
(1965). In Ohio, the Belfast bed is not present everywhere
and its exact geographic extent has not been determined;
however, it is more extensive in the eastern and southern
parts of the study area. Lithologically this unit is very
impure and is unsuitable for most purposes; therefore it is
not included in the thickness or weighted-average data.

In Ohio the Brassfield Formation is placed in the



—

“NEWBERRY”” ANALYSIS DATA ON THE BRASSFIELD FORMATION

LOCATION MAP

]

Basal contact of Brassfield

225 Qutcrop number and location

c
k=4
=
©
o
o
°
c
5 i
5 |2
o)
E .M
5 x
c -.nlu
m 71/ 1=
§ T~ |
P —
o ) { i ] hE \
% % i | ! _ ‘ [ A Y
o ~—d ! h l.«llllwv.ll. m y b e
. ' 1 i [
lllll i D L B \ \M
\ [ Pt A | =2 ! Y]
i N ! T A Aty e 4
H ) Lol ~ /. -
' WA, [ T 4 I,J\.\.
' fQ o« o7~ PL ! .
- ¥ ' [+2] 'Y o Y] e [ =Y i
N nd e s s 1 & /
. ! J/‘ o w N ;N
‘ N S 4 B \
1 i t ] N lelv -
o =l ] -
T | \ LI - ! . ! ’
.M ! [ RN ! /
< ) ——— - m— v - ! A
- 2 By N T ,
-—- _ ~ o & | o= \ Av] - \
[ 8 SR a 54 S n ' : , / r—-—]
H H © [} /Js 11 A 5 ’ 1
180_-oc) ~A 2y © ~4 ~ y \ / !
“ ! 1 Q ] - b3 Pt ~ TI/ L I [}
S -. (=] - ! 1 N 1= o\, ™ -2 P \
R Rlsp L S r= 7a O (" it N SRRSA -~B ¢ i S .
' < 2 s ~ ] ¢ 1 { - — AN — N ] 2
~ [ - ~ [N ! - © 1 = N ’ N =
i © ) M Al N8 ! by 1 & ~ ’ N D / £
S g ' | I s i P TP AN 1 \ J P
¢ LTS - I \ o / [ - b S TN ~ Y - o1 &
|~ s i IR £/ —fasi? 2= ﬂ AN e o DR Y H
' - Iy S 1 1 > & ! TN < f ( gl §
!!!!! " w Lo 1 = N - =
- y = j e TS P =
- 1 B -] 1 _‘.,ICML/ g - { ) i ~ /; ll\\\ o
1 = ' e ™ | N ] =Rl ity S Y S 4 &9
= A A L AN Wl b ] P !
= ! ' 1 ' h 8B N ' ! | | ~ ! &
B s et U NNUUE S 1 | l
qu... 1 ! ! .. i ~_ 2 AV ! ‘ | Pl ~
] | | ﬂ ! _ _ e = v A U ¢ &
—)!l _ ! _Tllflx__ilt!!.l'..ll...lll |0 — - - _t«J.rA/_xllL ] .r.a../
*\(_OI)I'T.J ) | m t _0 1 I'd i \ z lo
_— . ; e , D _ A RN [ \ ¢
! - t - ] ! 1
! i ) b SN T AU Rt - ]
- g e NN T N T > e
st S N A SN S = oy A R i S B i o]
) 5 N T S B Co )
I ! !
T S A S . B S N - -
RPN S A S e mend o1& / - i LS G [ -
A SR e N T
= ] i [ ' W 1 ! — ) 1 k_ﬂ ’ 4
2 L Lo aE ERE I RN |
llllll % I -~
NS SR SR L O N 2 1 o o
—_— b e b j =
Py - m e e TN

FIGURE 1.—Sample locations and basal contact of Brassfield Formation.
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FIGURE 2.-Iron in Brassfield Formation (determined from field descriptions).
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Cataract Group. Eastward, away from the outcrop, in the
subsurface of central and eastern Ohio, the predominantly
carbonate rocks of the Brassfield are replaced by the
sandstone and shale of the “Clinton.” In northern Kentucky
and southern Ohio, the Brassfield is disconformably overlain
by undifferentiated rocks of the Noland Formation (Rex-
road and others, 1965). In northern Adams County, Ohio,
the lower part of the Noland Formation wedges out
(Horvath, 1967), and the Brassfield is disconformably
overlain by the Dayton Member of the Noland. The Dayton
attains formational rank north of this area. The Brassfield is
underlain by Ordovician rocks of Richmond age. The lower
contact appears gradational where the Belfast bed is well
developed but may be disconformable (Horvath and Sparl-
ing, 1967) or unconformable (Rexroad and others, 1965).

METHODS AND CRITIQUE
ORIGINAL METHODS

Calcium and magnesium data were obtained in 1960 by
an analytical method adapted from one used by a major
cement company in Ohio. This is an acid/base titration
method referred to as the “Newberry” analysis (Newberry,
1903). The procedure used is:

Grind sample to <100 mesh.

Dry sample.

Weigh 0.8000-g sample.

Brush sample into 500-ml Erlenmeyer flask.

Add 50 ml 0.40 N HCIO, (perchloric acid) from automatic
pipette. Record as first acid.

Put flask on hot plate and boil not less than 1 minute or more
than 2 minutes.

Cool flask to room temperature or below (water bath).

Add approximately 1 ml phenolphthalein indicator.

Titrate with 0.40 N NaOH to definite pink color; record as first

WP o Lrkwbe

alkali.

10. Place flask on hot plate and bring to boil.

11. Add approximately 0.5 ml 0.40 N NaOH and bring to boil.

12. Repeat step 11 until addition of NaOH produces no increase in
color. Area around drops of NaOH should assume a definite
milky white appearance at this end point. There is little latitude
allowed in this end point, and it is fairly difficult to recognize at
first. This step precipitates Mg as Mg(OH); if the end point is
not reached, all the Mg will not be precipitated; if the end point
is exceeded too far, some Ca will be precipitated.

13. Add 1.5 ml NaOH in excess in 2 increments with boiling
between. Record NaOH used in steps 11, 12, and 13 as second

alkali,

14. Bring to boil, remove from hot plate, and filter through
Whatman No. 4 paper. Catch filtrate in clean 500-ml Erlen-
meyer flask.

15. After original red solution has filtered through, rinse first flask
with distilled water and pour into funnel. Use only enough rinse
water to fill to the top of the filter paper.

16. Titrate filtrate with 0.40 N HCIO, until colorless. This step
neutralizes the excess NaOH added in step 13 and checks the
accuracy of the end point in step 12. If less than 1 ml of acid is
required to neutralize the NaOH, all the Mg was not precipi-
tated; if more than 2 ml of acid are required, some Ca was
precipitated. Either condition indicates the determination is in

error. Record as second acid.
17. Factor (reagents and reagent-grade CaCO, run through step 9)
calculations:
50 ml acid - amount (ml) base used = x ml
100% CaCO,

% ml = % CaCO,/ml = CaCOg factor

mol. wt. MgCO,

CaCO, factor x oL wi. CaCO_ CaCo,

= MgCO, factor

Sample calculations:

(total-acid - total alkali) x CaCOj, factor = % CaCO, in sample
(second alkali - second acid) x MgCO, factor = % MgCO, in sample
100% - (% CaCO, + % MgCO,) = remainder (% insolubles) in sample

Insoluble residue determinations were made on most of
the samples by HCI digestion. This procedure is:

1. Place 50-60 g of sample in 600-ml low-form beaker.

2. Add approximately 260 ml of diluted technical HCl. Diluted
technical HCI is prepared by mixing equal amounts of tap water
and 20° technical HCIL.

3. Allow sample to digest until effervescence ceases. Time for this
varies with sample composition but digestion should be complete
in 4 hours.

4. Agitate sample and allow to settle approximately 30 seconds.

Fine residue

5. Filter through Whatman No. 4 paper.

6. Rinse residue with approximately 100 ml tap water. Agitate
sample and allow to settle approximately 10 seconds. Filter
through paper used in step 5. Repeat this step until no particles
are suspended in rinse water after 10 seconds (generally 2 or 3
rinses suffice).

Coarse residue

. Rinse out remaining coarse residue into Whatman No. 4 filter
paper.

8. Dry both coarse and fine residues and weigh each to obtain
relative amounts. Subtract average weight of filter paper from
each total. Save residues.

CHECKS

During a previous evaluation of the Brassfield data, it
was noted that there were considerable differences between
the acid digestion results and the “Newberry” remainders. In
1969, the “Newberry” analysis method was studied (Stith,
open-file information, Ohio Division of Geological Survey).
This study evaluated the use of both hydrochloric and
perchloric acids, the type of filter paper used, and the
effects of the composition (argillaceous content, magnesium
percentage, and soluble iron content) of the sample.

In 1975 and 1976, insoluble residue determinations
were done on 95 of the samples with the greatest variation
in the original data. In general, samples chosen for checking
were those whose “Newberry” remainders were 8 percent or
more below or 10 percent or more above the original
insoluble residue data and which had sufficient material
remaining for analysis. These check determinations were
made with a variation in the procedure given by Molnia
(1974). The samples, approximately 0.5 g for carbonates
and 0.25 g for clays and shales, were weighed and then
dissolved in beakers in 25% (v/v) HCL. Preweighed membrane
filters, 47-mm diameter and 0.45-micron pore size, were
used in a Millipore holder” with an aspirator to filter the
solutions. After air-drying overnight, the filters were
weighed and residue percentages calculated.

DISCUSSION

During a previous review of the “Newberry” method,
several weaknesses were found when the procedure was
applied to a suite of samples of wide-ranging compositions
(Stith, open-file information, Ohio Division of Geological
Survey). The best results were obtained on rocks containing
between 2 and 20 percent MgCO,, less than 15 percent
insoluble material, and less than 0.3 percent soluble FeO.
Apparent problems in the method as used in 1960 are: no
filtration after first acid to remove insolubles; use of only
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Whatman No. 4 filter paper to remove Mg(OH),; and no
filtration after first base titration to remove iron hydroxides.
If clays are not removed from the suspension, there is a risk
of missing the first end point. The Whatman No. 4 paper
does not remove all the Mg(OH), in samples with over 10
percent MgCO,, and even Whatman No. 1 paper does not
filter out all the precipitate on samples that are essentially
dolomite. Failure to remove all the Mg(OH), commonly
results in incorrect analyses (second acid >2 ml). The green
to brown precipitate formed by samples high in soluble iron
tends to require excess base to form the hydroxides, to
obscure the first base end point, to block observation of the
second base end point, and to adsorb the phenolphthalein
indicator. These effects are noticeable with as little as 0.3
percent soluble FeO (0.5 percent FeCO,) in the sample and
are too strong to be remedied by filtration at 1.6 to 1.9
percent soluble FeO (2.5 to 3 percent FeCO,) (Stith,
open-file information, Ohio Division of Geological Survey).

After comparing all of the data, a decision was made as
to the reliability of the “Newberry” analyses (Appendix A).
Weighted averages were then calculated for MgCO, and
insoluble material for each sampled section (Appendix B).
The data deemed most reliable, either “Newberry” remain-
der, insoluble residue, or insoluble residue check (Appendix
A), were used for the insoluble material averages. These
averages were calculated for each sampled bed and unit by
taking the footage interval represented by each sample and
finding the corresponding percentage of bed and unit
thickness (from measured section and sampling location data
on open file) (Appendix C). The weighted percentage
represented by each sample was calculated and totaled for
each bed and unit. Final unit totals and percentage of total
Brassfield thickness gave the total weighted averages for the
formation. Where percentages of clay or shale were given in
the field notes, the bed and unit analyses were adjusted for
the clay analyses.

SUMMARY

Appendix A lists all data generated by the original
study, the 1975-76 insoluble residue checks, and the
probable reliability of the “Newberry” data. Clay and shale

analyses are likely to be questionable because of the high
insoluble content. In general, MgCO, figures less than 20
percent are probably the most accurate, CaCO, figures tend
to be a half to 3 or 4 percent low, and remainder figures
tend to be correspondingly high; MgCO, data greater than
20 percent are probably progressively inaccurate. Remainder
figures for samples with very high MgCO, are generally more
inaccurate than figures for samples with moderate or low
MgCO,.

The original insoluble residue data appear to be good
except for scattered samples and sections 228, 229, and
possibly 234, Suspected errors in these data are incomplete
digestion, loss of residue by foaming, and incorrect sample
numbers. The 1975-76 insoluble residue checks show excel-
lent agreement with the “Newberry” remainders for the
purer, less dolomitic samples, but rather ambiguous agree-
ment with the less pure samples (table 1). The data for those
samples low in MgCO, and insoluble material and whose
“Newberry” remainders agree well with the acid digestion
residue are probably very accurate.

The weighted averages for MgCO, and insoluble mate-
rial were calculated for the Brassfield only. Calculations for
the Dayton Formation were not included as it was not a
complete part of the study, and the Belfast bed was
eliminated because of its impurities. Footage intervals (and
samples) used for the weighted-average calculations of upper
and lower Brassfield units were determined by using the
field descriptions. Because the descriptions were not final-
ized in the original study, the data were used in defining the
Belfast and the Dayton in some cases where the field
descriptions were questionable.

The maps (figs. 2, 3, and 5) showing the distribution of
iron, chert, and the Belfast bed were based on the original
field descriptions. The isopach map of the Brassfield
Formation (fig. 4) is based on the complete sections, as
modified by the incomplete sections and those thought, in
the original study, to be nearly complete. Figures 6 and 7
are isopercentage maps based on the total weighted-average
figures (Appendix B). Sections 142 and 218 were considered
only partially in figures 6 and 7 because they were very
short and incomplete. The uppermost 17 feet of section 233
was considered to be the Dayton Formation because of the
dolomite and because of correlation problems with previous
descriptions of the same outcrop.

TABLE 1.—Agreement of 1975-76 insoluble residue data
with data in original study

1975-76 data agreement
No (no. samples)
Category les | « » | Original
RTPTES | “Newberry™ | jnsoluble | Neither

residue
Total 95 41 42 12
“Newberry” <10% MgCO, 35 27 1 7
“Newberry” >10% MgCO, 60 14 41 5
“Newberry” <10% remainder 15 14 1 0
“Newberry” >10% remainder 80 27 41 12
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APPENDIX A.—~ANALYTICAL DATA FOR THE BRASSFIELD FORMATION

NOTE

Insoluble data (insoluble residue, “Newberry” remainder, or 1975-76 insoluble residue) marked
with an asterisk are the data used in the weighted average calculations (Appendix B) as based on the
authors’ opinions of the reliability of the data. Probable reliability of the data is given before each
outcrop or core number.

In general, adjacent limestone samples were given consecutive sample numbers; letter suffixes to
sample numbers represent clay or shale composites in outcrop sections or clay or shale beds in a given
foot of core. Exceptions and variations are too numerous to list. Specific details of sample
identification and location within a section can be found in the stratigraphic sections on open file at
the office of the Ohio Division of Geological Survey.

8 ol Original analyses §%§ & oo Original analyses § %§
38pl £¢ Unit |88 Newberry =35| &g £¢ Unit |83 Newberry ot
8 8|l A E.'ﬁ§ " I\SE 3 B S E'U&Q - ~ 22
© 2'2<|CaCO,|MgCO, | Remainder| Q-qu o o 9% CaCO,|MgCO,| Remainder, o8 3
CLEN ORI (%) 5= |1 (%) | %) (%)
Reliability of core 863 is poor 33A 76.7*| 8.88| 5.66 85.46
863 |1 |Dayton 19.5 |44.64 |26.56 | 28.80 34 5.6%/56.88126.06 | 17.06
2 19.0 |44.88125.86 | 29.26 35 3.4*%85.68( 5.45 8.87
3 95.5 | 2.04]| 1.62 | 96.34 35A 85.0% 6.24| 2.82 | 90.94
4 27.8 (39.72125.76 | 34.52 35At0 41A
5 5.0 {52.08{31.31 | 16.61 (composite) 64.4 |18.72| 747 | 73.81
6 4.0 |52.92]26.16 | 20.92 36 10.4*(71.64 |112.22 | 16.14
7 8.6 (49.08(29.09 | 21.83 36A 81.3*10.80{ 6.06 | 83.14
8 15.4 146.20127.17 | 26.63 37 11.2*%173.68{11.31 | 15.01
9 81.0 |10.80] 8.08 | 81.12 37A 72.8 [11.52] 6.46 | 82.02 |76.7*
10 24.4 |41.52126.66 | 31.82 38 11.8%(77.64| 6.26 | 16.10
11 86.6 | 8.04] 6.36 | 85.60 38A 61.0%]26.64| 4.44 | 68.92
12 12.6 |46.68(29.49 | 23.83 39 5.4%|86.40| 5.05 8.55
13 77.0 [13.18] 8.79 | 78.03 39A 42,0 | 7.92] 2.02 | 90.06*
14 69.6 129.8816.26 | 53.86 40 2.8%93.96| 1.52 4.52
15 10.2 149.32(28.79 | 21.89 40A 2.64¢ 1.21 | 96.15*
16 78.6 | 7.08| 4.85 | 88.07 41 5.2%|83.28( 5.86 | 10.86
17 11.0 149.20|26.46 | 24.34 12.8 41A 75.7 | 4.56] 2.62 | 92.82 |87.4*
18 6.0 163.24121.51 | 15.25 42  |Belfast 5.0 {73.08(17.27 9.65
19  jupper Brassfield | 6.2*(81.12| 6.26 | 12.62 43 12.0 (52.68129.39 | 17.93
20 13.4%(51.12127.47 | 21.41 44 12.5 [53.52126.87 | 19.61
21 84.4*| 3.12] 3.13 | 93.75 44A 26.16 {12.32 | 61.52
22 85.0*| 6.00| 4.65 | 89.35 45 16.5 151.36 [23.33 | 25.31
23 83.0%| 6.84| 5.05 | 88.11 46 18.5 37.72|18.58 | 43.70
23A 25.6 140.80(21.92 | 37.28 24.6* 47 25.5 |52.56|15.96 | 31.48
24  [lower Brassfield [32.6*{36.24 [21.51 |. 42.25 47A 61.5 |16.80| 9.09 | 74.11 |69.6
24 A 71.0*%|14.64 | 8.89 | 76.47 48 28.5 |41.76 |122.02 | 36.22
25 30.0%(37.44 |24.24 | 38.32 49 21.5 [43.92]24.85 | 31.23 |23.2
26 18.0 |44.28 127.17- | 28.55 18.2* 50 21.5 |45.48124.24 | 30.28
27 20.0*143.08 [27.37 | 29.55 51 |Elkhorn 66.5 [20.16 | 9.09 } 70.75
R7A 59.0*120.88 [15.96 | 63.16 52 71.0 [12.72] 8.08 | 79.20
53 69.5 110.40) 6.36 | 83.24 |77.6
28 25.6 |40.44 [24.14 | 35.42 125.7*
D8A 91.6 |14.04| 8.99 | 76.97 72.2% Reliability of core 864 is poor for samples 1-11 and 36-43, fair
29 17.4 145.84 12545 | 28.71 17.0* for samples 12-22, good for samples 23-35
30 11.6*(50.88 128.48 | 20.64 864 1 |Dayton 11.5 |48.24132.32 | 19.44
30A 89.6%| 2.88| 2.93 | 94.19 2 6.5 |150.88135.35 | 13.77
3 7.5 |51.12134.34 | 14.54
31 11.6 [49.08 [29.80 | 21.12 13.1* 4 7.5 150.88 |35.55 | '13.57
31A 73.2 110.20( 6.57 | 83.23 [76.8* 5 2.5 {52.08 38.38 9.54
32 7.8 {52.80[28.28 | 18.92 9.8*
32A 7.56| 6.26 | 86.18* 6 3.0 {52.80(34.34 | 12.86
33 10.4 |50.04 [26.87 | 23.09 12.3* 7 4,0 |52.0830.91 | 17.01

12
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Original analyses © . Original analyses © .
& g2 P SES||8 ¢ 2 528
S5/ £ vt |53 Newberry 725| 85| E¢ Unit |38 Newberry cH
—U = Q 3
6 8= $EE(CaCO IMgCO, |Remainder| R E3 |[8 8| = 58 caco JMgco ] Remainder| 5.2 3
SRl @ ] %) %) -o= O N )] (%) o=
8 3.5 153.52127.67 18.81 11 19.0 | 45.96132.83 21.21
9 4.0 |154.48 (30.30 | 15.22 12 17.0 | 47.64133.04 | 19.32
10 7.0 155.56 |30.30 14.14 13 10.5 [ 51.00|35.35 13.65
11 6.0 157.24 130.00 12.76 14 4.5 | 55.92133.94 10.14
12 7.5 190.72| 1.72 7.56 15 14.0 | 55.20]33.94 10.86
13 |upper Brassfield {13.0* |81.60 | 4.04 14.36 16 9.0 |56.40133.33 10.27
14 76.5*115.48 | 4.95 79.57 17 9.5 158.80{29.69 11.51
15 33.0*%/53.64 | 7.68 | 38.68 18  |upper Brassfield [ 1.5 [94.68| 3.94 1.38*
16 24.0*%161.68 | 5.56 32.76 19 2.0 192.52| 5.76 1.72*
16A 72.0*%|14.76 | 6.87 78.37 20 1.5 194.44| 2.53 3.03*
17 21.5*%169.36 | 5.25 25.39 21 4.0 [90.72| 4.44 4.84*
18 10.5%{73.56 | 9.49 16.95 22 2.0 189.88] 7.27 2.85*
19 5.5%173.32 |14.65 12.03 23 2.0 191.80] 4.34 3.86*
20 3.5 {56.64 |27.07 16.29 3.4* 24 2.0 187.24} 9.80 2.96*
20A 82.5*%| 9.84| 5.86 | 84.30 25 4.5 |82.56{13.84 3.60*
21 20.0*%150.28 |23.53 26.19 26 2.5 |184.48(11.72 3.80*
22 27.0%(67.44 | 4.85 27.71 27 2.0 192.76 4.75 2.49%*
23  [lower Brassfield | 5.5 [87.84 | 5.45 6.71* 28 |lower Brassfield | 2.5 | 90.72( 7.88 1.40*
23A 10.92} 6.57 82.51* 29 2.5 189.88| 8.38 1.74*
24 8.5 186.04 ] 4.04 9.92* 30 1.0 1 88.92110.00 1.08*
24A 87.5 | 9.60| 3.84 86.56* 31 1.5 186.6411.72 1.64*
25 6.0 189.40] 2.73 7.87* 32 1.5 {87.12110.91 1.97*
26 6.0 190.00] 2.22 7.78* 33 2.5 191.08( 7.47 1.45*
26A 23.0 (68.28 ] 3.94 | 27.78%* 34 1.5 | 91.08( 7.47 1.45%
27 5.5 [92.521 1.82 5.66* 35 1.5 [ 73.0823.84 3.08*
27A 65.0 |34.32| 2.12 63.56* 36 2.5 |186.64{11.72 1.64*
28 8.0 |86.88| 3.43 9.69* 37 3.5 179.4417.17 3.39*
28A 89.0 |10.08} 2.12 | 87.80* 38 2.0 [79.44118.48 2.08*
29 9.0 186.52| 3.43 | 10.05* 39 2.5 157.12|38.18 4.70%*
29A 25921 3.74 70.34* 40 2.5 | 55.08139.69 5.23*
30 6.5 193.36| 1.62 5.02* 41 2.5 [54.60138.89 6.51*
30A 20.88| 2.82 | 76.30* 42 3.5 |154.72(39.79 5.49*
31 5.5 |84.84| 6.36 8.80* 43 2.0 {54.48(40.00 5.52*
32 13.0 [81.72] 2.63 15.65* 44 3.0 {54.4838.78 6.74%
32A 8.401] 2.42 89.18%* 45  IBelfast 17.5 {47.88|31.61 20.51
33 4.0 [89.64| 4.64 5.72% 46 24.0 [43.68]30.50 | 25.82
34 2.0 (83.40(11.62 4.98* 47 25.0 |43.80(29.39 | 26.81
34A 90.2 | 252 1.92 | 95.56* 48 27.5 |143.56{26.97 29.47
35 3.0 {87.72] 6.97 5.31%
36 [Belfast 18.5 162.16{16.36 | 21.48 Reliability of core 866 is good
866| 1 |Dayton 18.0 | 50.16129.29 20.55
37 16.5 |47.40]26.56 26.04 17.9 1A 62.0 117.40(10.61 71.99
38 23.0 [44.28 {26.06 29.66 2 11.5 | 50.64 30.50 18.86
39 14.0 |50.04 |30.20 19.76 3 |upper Brassfield | 8.0 | 85.80| 6.36 7.84*
40 20.5 |46.08 |27.88 | 26.04 4 7.5 |84.12] 3.33 | 12.55*
41 18.5 [46.68 {28.08 | 25.24
5 6.0 |87.72| 3.33 8.95*
42 24.0 |42.96 (26.26 30.78 5A 62.5 [23.52| 7.68 | 68.80*
43 31.5 |37.80 [24.14 | 38.06 6 |lower Brassfield | 1.0 | 94.08| 3.64 2.28*
7 2.0 {82.20{14.37 3.43*
Reliability of core 865 is good 8 2.0 185.20{10.40 4.40*
86511 [Dayton 6.5 |52.321{37.77 9.91
2 10.5 |50.28 |36.46 13.26 9 2.5 [87.12] 8.69 4.19*
2A 56.1 (23.40[18.88 57.72 10 1.5 | 78.48{15.76 5.76*
3 17.5 147.64 |34.44 17.92 11 1.0 179.68{14.54 5.78*
4 18.0 |47.28 |33.13 19.59 12 2.5 183.76{12.02 4.22%
13 2.0 |183.52(11.72 4.76*
5 21.0 |42.8433.13 | 24.03
6 21.5 [42.96 |32.93 24.11 14 |Elkhorn 36.5 133.60(20.81 45.59
6A 30.12 |24.14 | 45.74 15 25.5 151.96(19.29 28.75
7 24.0 |43.68 (32.32 | 24.00 16 37.5 149.92412.32 | 37.76
8 21.0 |44.88 |32.83 22.29 17 37.5 141.40{19.49 39.11
18 42.0 134.08{20.30 | 45.62
9 18.5 |45.36 |32.93 21.71 19 32.0 146.32(16.56 37.12
10 20.5 144.76 |32.22 23.02




14 “NEWBERRY” ANALYSIS DATA ON THE BRASSFIELD FORMATION
Original analyses © o Original analyses 0o
2 82 5 EHIEEE 2 Newbe o
§ 5 s gg Unit Eé? Newberry v')'§-é‘ § 5 5 g?: Unit '2;5 . ewberry ',Q"§-3
8 §|» 65 |CaC0,|MgCO, | Remainder §S§ 8 8ia g'g‘@ CaCO,|MgCO,| Remainder| o5 §
Che %) | (%) (%) 5 %) | (%) %)
Reliability of section 6 is very good 23 21.4 | 54.48{19.19 | 26.33*
611 [lower Brassfield 91.20| 4.85 3.95*% |- 24 |Dayton 10.2 | 51.60{29.29 19.11
2 93.48| 5.15 1.37*
3 97.20| 1.52 1.28* Reliability of section 28 is very good
4 99.00§ 0.61 0.39* 281 1 |Elkhorn 9.086.76] 1.11 | 12.13
5 98.98] 0.61 0.41* 2 |Beifast? 3.8191.92| 2.02 6.06
3 |lower Brassfield |<0.1 | 95.04 | 2.02 2.94*
6 97.68 1 1.01 1.31* 4 2.0]96.72] 0.61 2.67*
7 97.92| 0.71 1.37* 5 0.497.44| 141 1.15*
8 97.92| 0.51 1.57*
9 98.40| 0.51 1.09* 6 <0.1]97.44| 0.81 1.75*
10 97.80| 0.51 1.69* 7 4.0 192.28| 3.03 4.69*
8 1.4 198.40| 0.40 1.20*
11  |upper Brassfield 95.16 | 1.92 2.92% 9 <0.1]196.84} 0.71 2.45*
12 98.04 | 0.51 1.45* 10 0.2 99.00{ 0.51 0.49*
13 95.76 | 0.81 3.43*
14 96.48 | 1.41 2.11* 11 1.0 1 94.68 0.71 4.61*
15 97.32] 0.71 1.97* 12 1.0 197.92| 0.61 1.47*
13 2.3196.72| 0.61 2.67*
16 95.52( 2.02 2.46* 14  {upper Brassfield| 1.5 ]96.96| 0.71 2.33*
17 91.32] 4.24 4.44* |- 15 0.3 |97.68] 0.61 1.71*
18 |[Dayton 56.28 |33.73 9.99
Reliability of section 29 is very good
Reliability of section 10 is good 291 1 {lower Brassfield| 0.4 | 92.16| 6.46 1.38*
1011 [lower Brassfield 89.64| 7.98 2.38* 2 0.4 97.56| 0.61 1.83*
2 90.72] 6.26 3.02* 3 0.4 | 98.40| 0.61 0.99*
3 93.72] 4.65 1.63* 4 0.4 |98.52| 0.61 0.87*
4 88.92( 7.98 3.10* 5 0.2 |97.44( 0.51 2.05*
5 92.04 6.36 1.60*
6 0.2]98.16]| 0.71 1.13*
6 97.68{ 0.81 1.51*% 7 0.4 ]98.16( 0.61 1.23*
7 98.40{ 0.61 0.99* 8 0.8 ]98.52] 0.71 0.77*
8 2.4 198.52] 0.71 0.77* 9 |upper Brassfield| 3.4 | 96.24| 0.81 2.95*
9 |upper Brassfield 94.08{ 2.63 3.29* 10 2.496.72( 1.01 2.27*
10 92.16 | 3.84 4.00*
11 2.8 196.00( 0.81 3.19*
11 75.72115.86 8.42* 12 0.6 { 94.44| 2.93 2.63*
12 2.6 |96.00} 0.81 3.19* 13 2.2195.52| 0.81 3.67*%
13 6.2 |84.361 9.39 6.25* 14 3.8 96.84| 1.01 2.15*
14 2.0 193.96 ] 1.11 4.93* 15 5.8 ]93.48] 0.91 5.61*
14A 90.0 [10.08] 2.22 | 87.70 15A 62.0 | 32.88] 3.64 | 63.48
15 1.4 |97.44] 0.61 1.99* Reliability of section 33 is fair to good
16 1.0 172.00(22.62 5.38* 331 1 |Elkhorn 73.5118.24] 848 | 73.28
2 |Belfast? 52.8124.00115.76 | 60.24
Reliability of section 21 is very good 3 15.0 | 50.64}28.48 | 20.88
21| 1 |lower Brassfield | 12.0 {94.56| 3.03 2.41 1.6* 4 |lower Brassfield | 18.8% 45.84{29.90 | 24.26
2 0.2 197.32] 0.71 1.97* 5 1.4% 65.28 126.16 8.56
3 <0.1 {89.16] 6.26 4.58*
4 <0.1 [99.00| 0.61 0.39* 6 2.0% 88.08| 8.18 3.74
5 <0.1 |99.36 0.61 0.03* 7 1.44 81.60(13.13 5.27
8 1.2% 92.40{ 5.66 1.94
6 <0.1 |95.04| 3.65 1.31* 9 1.6% 94.321 1.62 4.06
7 3.6 |80.16(11.92 7.92* 10 1.2% 96.84 | 1.41 1.75
8 <0.1 |98.40| 0.61 0.99*
9 <0.1 |98.28| 0.71 1.01* 11 1.6% 96.00| 2.93 1.07
10 <0.1 |98.40( 0.81 0.79* 12 3.4% 82,44 |13.13 4.43
13 1.2% 98.40| 0.41 1.19
11 <0.1 [98.52] 0.71 0.77* 14 3.6% 87.24 | 8.18 4.58
12 <0.1 |98.40| 0.40 1.20* 15 |upper Brassfield| 2.24 96.48| 1.01 2.51
13 0.2 |97.20} 1.41 1.39*
14  |upper Brassfield| 0.6 |98.04| 0.61 1.35* 16 6.6% 53.28134.54 | 12.18
15 7.0 197.20( 1.01 1.79 1.4* 17 3.24 77.28 (16.77 5.95
18 2.8% 87.12{10.20 2.68
16 1.0 [96.96] 1.21 1.83* 19 3.24 96.72| 1.41 1.87
17 1.6 |96.84| 0.91 2.25% 20 3.44 97.20} 1.21 1.59
18 11.2 |68.88] 1.21 | 29.91*
19 3.8 |94.32| 1.01 4.67* 21 6.8% 84.60111.41 3.99
20 2.0 {95.88] 0.61 3.51* 22 |Dayton 12.8 | 54.36 130.91 | 14.73
21 1.0 {95.52] 1.11 3.37*
22 4.4 189.16] 5.76 5.08*
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Original analyses © . Original analyses © A
) g = ) ;§§ & 4l e g§§
g 5 h gg Unit Eé" Newberry :';%é 85 5 g.g Unit % g Newberry E%é
— R @ 5 e @
6 §# $'%5(CaC0,|MgCO, [Remainder| 525 |8 8| & 528 CaCO,[MeCO,| Remainder| 5.2
g5 [ @ | @ # |— = S5 1 @) | @ @ |7 =
Reliability of section 38 is very good 5 20.0 |44.88[31.21 | 23.91
3811 |Elkkhorn 56.5 |27.24 |14.14 ;| 58.62 6 15.0 |49.80{31.01 | 19.19
2 [lower Brassfield | 4.6 |90.60| 0.51 8.89* 7 20.0 |49.921{28.08 | 22.00
3 1.0 {95.64 | 2.73 1.63* 8 15.8 (53.04 [28.48 | 18.48
4 1.2 |94.32| 3.43 2.25* 9 [lower Brassfield | 0.2 |87.6010.20 2.20*
5 1.4 190.60 | 7.47 1.93*
10 0.2 189.28| 9.09 1.63*
6 1.2 96.72| 2.22 1.06* 11 0.2 (96.60| 2.73 0.67*
7 1.2 197.68 [ 1.01 1.31* 12 0.6 193.36 | 5.86 0.78*
8 0.8 198.76 | 0.61 0.63* 13 0.2 192,64} 6.46 0.90*
9 0.8 (98.88| 0.40 0.72* 14 0.2 {98.40( 1.01 0.59*
10 1.0 |98.40{ 0.51 1.09*
15 3.8 |82.80(10.91 6.29*
11 5.6 197.20{ 0.81 1.99* 16 1.2 196.74| 2.73 0.53*
12 0.8 (98.40| 0.61 0.99* 17 0.4 |191.68| 6.46 1.86*
13 |upper Brassfield | 1.2 |98.28 | 0.61 1.11* 18 0.6 [98.40| 1.01 0.59*
14 1.4 197.80( 0.30 1.90* 19 0.6 [81.12(16.46 2.42*
15 2.8 196.36 | 0.51 3.13*
20 1.0 190.12] 7.98 1.90*
Reliability of section 50 is very good 21 0.4 198.88| 0.61 0.51%
50| 1 |lower Brassfield | 0.8 ]197.92| 0.81 1.27* 22 0.2 [99.12} 0.71 0.17*
2 0.8 (97.32] 2.11 0.57* 23  |upper Brassfield | 1.8 {93.96 2.73 3.31%
3 0.6 (97.56] 1.01 1.43* 24 1.2 198.04] 0.71 1.25*
4 1.0 [83.04 |14.14 2.82*
5 1.8 |94.44| 3.74 1.82* 25 1.6 |94.44| 4.55 1.01*
26 1.4 |195.28( 3.03 1.69*
6 1.0 |98.04| 0.71 1.25* 27 1.4 |94.56( 3.84 1.60*
7 0.8 [97.68] 1.21 1.11* 28 1.8 196.48| 1.01 2.51*
8 1.0 [94.68| 2.53 2.79* 29 2.2 196.96] 0.61 2.43%
9 0.6 (97.92] 1.01 1.07*
10 0.8 (97.20| 1.82 0.98* 30 2.0 |96.36} 0.71 2.93*
31 2.0 |97.32| 0.61 2.07*
11 0.8 198.64| 0.40 0.96* 32 24 192.16| 3.84 4.00*
12 0.6 [98.40| 0.61 0.99*
13 0.8 198.40] 0.61 0.99* Reliability of section 92 is good
14 1.0 |98.04 | 0.81 1.15* 921 1 Jlower Brassfield 92.64| 4.44 2.92*
15 |upper Brassfield| 0.4 {98.88| 0.51 0.61* 2 1.2 192.04( 6.36 1.60*
3 1.2 193.48] 5.15 1.37*
16 2.2 [97.20] 0.61 2.19* 4 1.0 [97.20] 1.52 1.28*
17 2.4 |95.76 | 0.61 3.63* 5 0.6 |86.28|11.51 2.21*
Reliability of section 70 is good 6 0.6 |83.16(14.04 2.80*
701 1 |Elkhorn 28.6 [41.6424.34 | 34.02 7 0.8 198.88| 0.61 0.51*
2 |Belfast? 23.6 |55.08(27.57 | 17.35 8 1.0 {97.68| 1.62 0.70*
3 |lower Brassfield | 1.4 [97.20] 1.82 0.98* 9 1.0 [ 80.64|15.96 3.40*
4 1.6 |92.76 | 5.76 1.48* 10 0.8 {89.40] 9.19 1.41*
5 1.2 [85.32]10.71 3.97*
11 1.0 196.48| 2.32 1.20*
6 1.6 {90.72| 7.47 1.81* 12 0.8 {79.44117.68 2.88*
7 0.6 {94.20| 4.24 1.56* 13 0.8 [98.76| 0.71 0.53*
8 0.6 |195.76 | 2.53 1.71* 14 2.8 182.80| 8.89 8.31*
9 0.6 |89.281 9.60 1.12* 15 |upper Brassfield | 2.8 |96.72| 0.81 2.47*
10 0.6 |81.48(15.96 2.56*
16 2.0 [96.96| 0.91 2.13*
11 0.6 (94.80| 4.04 1.16* 17 3.2 196.60f 0.51 2.89*
12 0.6 |88.56(10.50 0.94* 18 4.2 195.40| 1.41 3.19*
13 1.0 (97.92] 1.21 0.87* 19 3.2 190.48| 5.66 3.86*
14  |upper Brassfield| 1.6 [97.56| 1.11 1.33* 20 4.2 194.321 2.12 3.56*
15 4.4 192.16| 4.44 3.40*
: 21 5.0 |93.72| 1.52 4.76*
16 3.0 [94.32{ 3.03 2.65* 22 35.0 | 63.36| 4.85| 31.79*
17 1.2 |197.85| 0.61 1.54* 23 |Dayton 7.4 [52.92{30.50| 16.58
18 1.2 197.56| 0.91 1.53* .
19 2.0 196.96( 0.61 2.43* Reliability of section 105 is good for samples 3-28, fair for
20 |Dayton (float) | 4.2 |82.56(13.33 4.11 samples 1, 2, 28B, 29, 30
105] 1 [Belfast? 18.2 | 46.80]23.84 | 29.36 |24.9
Reliability of section 87 is very good for samples 9-32, good 2 6.0 | 52.56{31.41 16.03 11.6
for samples 1-8 2A 0.8 | 86.40(11.21 2.39
871 1 |Belfast? 29.4 134.44125.05 | 40.51 36.9 3 l|lower Brassfield | 0.4 | 93.00| 6.16 0.84*
2 35.2 |39.84(27.98 | 32.18 4 0.4 |96.36| 1.62 2.02*
3 25.6 41.52129.29 | 29.19
4 . |23.8 142.12{29.69 | 28.19
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Original analyses -~ Original analyses © G
& sle S28|18 ¢l 2 5 55T
o . ] — S . - - g0
855 Fg| ume (8g | Newbem  |T5%)8spl Bg| oume (Sg | Newtey  |oRs
8 8| S2E|CaC0,|MgCO,[Remainder| S EF|[S 5| A 5%3|caco,|MgCO,| Remainder] £ £
, =i (%) | (%) %) —ow =i %) | %) %)
5 0.4 (88.68| 8.89 2.43* 16 0.8*(97.92| 141 0.67
6 1.0 |80.64 [15.96 3.40* 17 1.4*90.96 [ 7.68 1.36
7 0.6 [84.00112.73 3.27* 18 0.8*/83.28 |15.35 1.37
8 0.6 195.28 | 3.43 1.29* 19 |upper Brassfield| 1.8*%91.92| 5.86 2.22
9 2.2 (80.16 |15.96 3.88*
Reliability of section 127 is good
10 0.6 190.48 | 8.08 1.44* 127 1 |Belfast? 25.2 |142.84126.77 | 30.39
11 1.2 |97.56 | 1.52 0.92* 3 {lower Brassfield| 0.6 |[91.92| 6.87 1.21*
12 |upper Brassfield| 2.8 [96.48 | 1.11 2.41* 4 0.6*%183.52 |14.54 1.94
13 1.8 [92.52| 3.43 4.05* 5 0.6 |69.24 |26.97 3.79*
14 1.4 |96.36 | 1.31 2.33* 6 0.6 |90.48 | 8.38 1.14%
15 2.0 {97.20| 1.01 1.79* 7 0.6 [92.52] 6.26 1.22*
16 1.6 |97.801 0.51 1.69* 8 0.4 [95.52( 3.23 1.25*
17 1.4 [96.72 1.72 1.56* 9 0.4 197.92| 1.82 0.26*
18 1.2 {97.20 0.61 2.19* 10 0.4 198.64| 1.21 0.15*
19 1.8 |97.44| 1.01 1.55% 11 2.2 |93.60 4.04 2.36*
20 2.0 [96.24 | 1.62 2.14* 12 0.4 196.96 ( 2.02 1.02%
21 1.0 195.52| 0.81 3.67* 13 0.4 | 95.76| 3.03 1.21*
22 1.6 196.72| 2.02 1.26* 14 0.4 195.04 | 4.44 0.52*
23 3.0 [90.96] 6.26 2.78* 15 0.4 199.12} 0.61 0.27*
24 1.8 197.92{ 0.81 1.27* 16 2.0 | 81.48}15.86 2.66*
25 3.2 (93.00] 2.53 4.47* 17 0.6 |98.40| 0.81 0.79*
26 2.4 196.48 | 1.21 2.31* 18 0.4 |97.80| 1.52 0.68*
27 3.2 |95.28 | 1.01 3.71* 19 0.4 (98.88| 0.61 0.51%
28 3.2 {95.76 | 1.01 3.23% 20 0.6 [98.28§ 1.01 0.71*
28B 96.8 [16.44 | 2.73 | 80.83 21 0.8 |98.64| 1.31 0.05*
29 |Dayton 7.0 |54.84 131.82 | 13.34 22 0.6 198.52] 0.81 0.67*
30 8.0 [54.84 |33.23 | 11.93 23 0.6 {98.40} 0.71 0.89*
24 0.8 199.00¢ 0.51 0.49*
Reliability of section 121 is fair to good 25 [upper Brassfield| 3.2 [91.92| 5.05 3.03*
121 | 1 {lower Brassfield | 1.2¥190.24 | 7.47 2.29 26 4.8 |66.12]22.32 | 11.56*
2 0.8*(80.64 [13.94 5.42
3 0.8*%197.44 | 0.81 1.75 27 6.6 194.68| 3.54 1.78*
4 1.6*|90.96 | 6.87 2.17 28 |Dayton 9.0 160.2422.62 | 17.14
5 6.2%|82.92 (12.42 4.66 29 6.4 160.72128.08 | 11.20
6 2.2%|85.92 ( 9.90 4.18 Reliability of section 130 is good for samples 5-28, fair for
7 1.6*(96.12 | 1.82 2.06 samples 1-4, 29, 30
TA 39.5%|34.56 |20.81 | 44.63 130| 1 |Elkhorn? 354 |36.96121.21 | 41.83
8 |upper Brassfield| 2.2¥|97.44 | 1.01 1.55 2 |Belfast? 43.0 133.3619.80 | 46.84
9 4.0*%194.80 | 1.62 3.58 3 30.6 140.20(26.16 | 33.64
4 21.0 |45.36127.17 | 27.47
10 5.4%(94.08 | 1.01 4.91 S [lower Brassfield | 8.6* 62.40(24.24 | 13.36
11 96.5* 1.78 | 0.02 | 98.20
12 6.8%(92.40| 1.01 6.59 6 1.0 | 88.92| 8.99 2.09*
13 99.0*%| 1.58] 0.02 | 98.40 7 0.6 196.24 | 2.63 1.13*
14 |Dayton 6.4 (91.32 1.31 | 7.37 8 0.4 {98.04] 1.31 0.65*
15 2.8 [86.40| 8.28 5.32 9 98.52( 1.21 0.27*
10 0.8 194.08| 4.85 1.07*
Reliability of section 126 is fair to good|
126 | 1 |Ekkhorn 21.6 |45.36 [27.27 | 27.37 11 0.8 |97.44| 2.12 0.44*
2 |Belfast 9.2 [54.48 |32.12 | 13.40 12 0.4 |96.84 2.53 0.63*
3 14.8 |51.60(31.71 | 16.69 13 0.4 198.88] 0.91 0.21*
4 13.2 148.24 129.49 | 22.27 14 0.4 |99.00| 0.51 0.49*
5 |lower Brassfield | 6.0*|78.36 {18.28 3.36 15 0.4 {98.64] 0.81 0.55*
6 0.8*191.44{ 7.27 1.29 17 0.4 |98.64| 0.40 0.96*
7 0.6%(78.84 (17.78 3.38 18 0.6 198.04( 1.62 0.34*
8 0.6*{63.12 [30.30 6.58 19 3.8 197.08 | 2.02 0.90*
9 2.6*61.80 |31.71 6.49 20 4.2 197.68| 1.41 0.91*
10 1.0%{90.96 | 8.28 0.76 21 11.2 |98.16 | 0.61 1.23*
11 0.6*168.04 (27.37 4.59 22  |upper Brassfield | 25.0 | 96.72 ] 1.41 1.87*
12 1.0*|90.84 | 6.57 2.59 23 5.4 193.84| 1.82 4.34*
13 1.2%(95.76 | 3.23 1.01 24 2.0 [96.12] 0.91 2.97*
14 0.8*(54.48 [38.99 6.53 25 1.6 191.80( 3.13 5.07*
15 1.0%153.40 {39.09 7.51 26 1.2 |93.87| 2.74 3.39*
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Original analyses © L3 Original analyses © o
8 g ~ S | 2 &5
g5p Unit (B8 ewberry CH B Unit |28 Newberry 223
o 8 '§'§§ CaCO,|MgCO,|Remainder E.E 3 8 8§ §‘§E\« CaC0,[MgCO, |Remainder | &.8%
Cha %) | %) (%) = i @ | @ %) o=
83.64 [11.01 5.35* 1.2%198.99| 1.01 0.00
94.68 | 1.51 3.81% 1.0 [98.64] 0.81 0.55*
Dayton 57.60 (33.94 8.46 upper Brassfield| 2.2 | 96.96| 0.61 2.43%
59.28 28.68 | 12.04 3.6 |97.20] 0.61 2.19*
. 1.6 | 95.32| 1.62 3.06*
Reliability of section 135 is good
Belfast? 1.0 |33.24 [20.20 | 46.56 2.0 |94.71| 3.05 2.24*
lower Brassfield [ 21.0 |65.40{20.91 | 13.69* 1.8 197.61| 1.42 0.97*
6.0 [90.00| 7.27 2.73* 1.8 |1 98.69| 0.71 0.60*
2.2 196.48 | 3.03 0.49* 1.6 1 98.45| 0.61 0.94*
4.8 |94.08 | 4.85 1.07* 1.6 [99.17] 0.61 0.22*
: 97.85} 0.61 1.54%
4.4 |88.32( 9.49 2.19*
4.4 193.96 | 4.55 1.49* Reliability of section 158 is poor for samples 1-19, fair for
2.0 |73.38 |22.03 4.59* samples 20-44
1.0 196.00| 3.64 0.36* 158 Belfast 14.0 | 40.97|30.04 | 28.99
1.0 |97.20( 1.82 0.98* 19.2 140.73130.45 | 28.82
21.0 | 41.93(33.50 | 24.57
1.4 190.84 | 6.36 2.80* 15.8 | 47.0436.36 | 16.60
1.4 [98.04{ 1.01 0.95* 10.0 | 53.86 |38.67 7.47
1.2 190.48 | 7.88 1.64*
1.0 |194.92| 4.14 0.94* 5.0 | 53.52]41.81 4.67
0.6 {87.72 }10.61 1.67* lower Brassfield| 4.8* 50.8838.78 | 10.34
2.2% 52.44140.50 7.06
0.8 199.00| 0.61 0.39* 2.6* 52.08 |40.60 7.32
1.0 198.40( 1.01 0.59* 3.4* 55.20(38.89 5.91
1.8 |91.34 | 6.09 2.57*
upper Brassfield | 3.6 |197.97 | 0.71 1.32% 2.4* 52.56 (41.01 6.43
1.0 |98.33| 1.02 0.65* 1.8% 53.76{36.97 9.27 0.4
2.0% 52.0836.66 | 11.26 2.6
2.2 196.52] 0.71 2.77* 4.0*% 52.56137.27 | 10.17
2.0 |97.61| 0.81 1.58* 1.6% 55.5637.47 6.97
2.8 198.09| 0.81 1.10*
2.2 197.12| 1.42 1.46* 12.8% 55.20(28.28 | 16.52
2.4 19797 0.51 1.52* 13.4* 55.92137.77 6.31
2.6% 57.3636.87 5.77
3.2 (89.53] 9.24 1.23* 47.0% 31.92(22.42 | 45.66
Dayton 8.4 [59.89 [31.47 8.64 25.4% 47.40132.83 | 19.77
11.2 {53.98 (32.89 | 13.13
2.6% 55.80(39.49 4.71
Reliability of section 142 good 2.2% 54.96 |40.10 4.94
1 |lower Brassfield 98.38 | 1.62 0.00 2.8% 56.52{38.38 5.10
2 1.2 198.33| 1.42 0.25* 2.6* 56.04140.30 3.66
3 1.0 |96.00| 2.83 1.17* 1.6* 55.80(41.71 2.49
4 1.4 |94.44| 4.55 1.01*
5 {upper Brassfield| 1.8 |98.21} 0.91 0.88* 1.2%154.12(42.42 346
1.4*% 53.52|42.42 4.06
6 1.0 |98.09| 1.22 0.69* 2.2% 52.08 (40.70 7.22
7 1.6 |198.09| 0.61 1.30* 1.4% 52.80(41.81 5.39
8 3.8 [93.27| 1.02 5.71* 1.4% 55.08|41.71 3.21
9 1.8 |97.00| 1.12 1.88*
1.6* 53.40(40.91 5.69
ty of section 148 good 1.8% 53.2840.80 5.92
Belfast? 2.8 194.80| 0.81 4.39 1.8% 55.92140.40 3.68
lower Brassfield| 1.8 |77.52(18.18 4.30* 4.6* 57.00]39.19 3.81
0.6 |79.56 {17.88 2.56* 4.6% 57.3634.74 7.90
0.8 (89.28] 9.70 1.02* 2.2% 57.00137.88 5.12
1.2 [81.24 [16.26 2.50*
2.2% 55.68(38.99 5.33
0.8 189.40( 9.49 1.11* 5.0% 74.2821.82 3.90
1.0 |94.80| 4.55 0.65* upper Brassfield| 3.2% 93.84| 3.84 2.32
1.0 |94.08| 5.05 0.87* 3.4% 84.84110.71 4.45
0.8%97.17 | 2.83 0.00 2.8% 93.00] 4.55 2.45
1.0 | 94.20| 5.66 0.14*
4.6* 68.40|25.96 5.64
1.4%98.52| 1.31 0.17 2.2% 90.36| 7.98 1.66
1.2%92.88| 6.67 0.45 1.4% 64.20]33.33 2.47
1.2 [92.88 6.26 0.86* 1.4 96.00| 2.42 1.58
1.0 | 90.60| 9.19 0.21*
1.2 [79.56 |18.99 1.45%*
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Original analyses © . Original analyses © .~
& 82 5 SESI 8 ¢f 2 > 55%
3;352 B Unit -_§ é’s Newberry .:,_‘_5‘; % g.aa g $ Unit —_g -§" Newberry o -:'3"
& 8|« 858 |CaC0,|MgCO,|Remainder| S E3 || & 8| & $ZT|CaC0,|MgCO, |Remainder| & £
g % | %) %) & SR | (%) | %) %) -
Reliability of section 179 is fair for samples 1-8, good for 11 1.8*164.08 (28.68 7.24
samples 9-44 12 1.2*157.00 |35.05 7.95
1791 1 |Elkhorn? 31.6 |38.88129.90 | 31.22 13 7.6*%(59.28 {34.14 6.58
2 |Belfast 28.1 [36.7228.08 | 35.20 14 0.6*%]55.80{37.88 6.32
3 27.6 |38.88128.48 | 32.64 15 1.0*]68.04 |127.17 4.79
4 28.0 141.28 [30.30 | 28.42
5 19.4 |45.72(32.12 | 22.16 16 2.0%(75.12 (22.62 2.26
17 1.0*|81.96 |15.55 2.49
6 8.2 [51.24 |38.58 | 10.18 18 3.8%|56.64 [36.56 6.80
7 6.0 154.00(34.74 | 11.26 19 1.0*193.96 | 3.74 2.30
8 |lower Brassfield | 1.6*[63.72 [28.79 7.49 20 1.6*|97.44 | 1.41 1.15
9 1.4 [84.00]13.53 2.47*
10 1.4 |68.64 |25.65 5.71* 21 |upper Brassfield| 3.0%(83.28{12.52 4.20
22 2.8*184.36 {12.93 2.71
11 1.2 [89.64 | 8.79 1.57* 23 3.2%187.60| 8.69 3.71
12 1.8 [90.24( 8.28 1.48* 24 3.8%191.80| 4.95 3.25
13 1.4 192.88| 6.06 1.06* 25 2.2*%197.44| 1.52 1.04
14 1.2 |96.12 2.93 0.95* 27 7.8%162.76 [27.17 | 10.07
15 1.0 |98.52| 0.91 0.57*
Reliability of section 190 is fair for samples 1-4, 8, good for
16 1.4 |90.48| 7.37 2.15% samples 5-7, 9-28
17 1.6 |95.88| 3.23 0.89* 190{ 1 |lower Brassfield| 1.0*|53.28140.60 6.12
18 lupper Brassfield| 1.8 |96.84 | 1.31 1.85* 2 1.2*|53.52]36.76 9.72
19 29.0 147.76 | 9.09 | 43.15* [41.1 3 1.2%(51.60(34.95 | 13.45
20 4.4 186.641 1.21 12.15 8.4* 4 0.8*|57.48 |36.36 6.16
5 1.0*|94.44 | 4.75 0.81
21 26.5 |51.14110.81 | 38.05* |36.8
22 7.0 (80.28] 9.60 | 10.12* 6 1.4%(74.76 (22.02 3.22
23 2.2 {96.96] 1.01 2.03* 7 0.6%191.20} 7.27 1.53
24 5.0 {78.12(16.26 5.62% 8 2.8%159.52|28.89- 11160
25 4.0 |85.92] 9.09 4.99* 9  |upper Brassfield| 4.2*|75.60/16.36 8.04
10 4.0*73.80(21.32 4.88
26 46.0 42.60| 4.75 | 52.65*
27 4.6 195.04] 0.81 4.15* i1 1.8*(81.24 114.85 3.91
28 4.2 (95.16] 0.91 3.93* 12 1.0*|82.92(14.14 2.92
29 2.8 |97.80| 0.71 1.49* 13 2.0*%88.44| 9.49 2.07
30 6.0 {97.20) 1.41 1.39* | 0.6 14 2.0*(82.68|14.44 2.88
15 1.6*(78.36[18.18 3.46
31 3.6 (98.88( 0.51 0.61*
32 1.8 |98.281 0.81 0.91* 16 2.4*95.16{ 2.02 2.82
33 1.6 |94.32| 4.65 1.03* 17 2.6%{75.72122.11 2.17
34 2.0 [97.08( 1.31 1.61* 18 1.6*185.20113.13 1.67
35 2.6 [97.92( 1.11 0.97* 19 1.4*%195.16| 3.84 1.00
20 3.2*%(55.0836.66 8.26
36 2.6 (81.60(14.75 3.65*
37 1.2 }96.36 | 2.73 0.91* 21 3.0% 56.04 136.06 7.90
38 1.8 [96.00| 2.83 1.17* 22 4.0%61.56 (32.22 6.22
39 1.4 |96.00| 2.63 1.37* 23 4.4% 70.08 (23.03 6.89
40 2.4 |81.36[15.35 3.29* 24 51.5%139.24|12.02 | 48.74
25 2.4%192.16| 5.56 2.28
4] 2.0 185.08]13.43 1.49*
42 1.8 190.00| 8.28 1.72* 26 |Dayton 10.2 |184.961 9.70 5.34
43 2.8 |67.68(27.88 4.44% 27 7.0 |55.80]36.06 8.14
44 |Dayton 3.0 160.72]33.84 5.44 28 5.4 151.12]39.19 9.69
Reliability of section 188 is fair for samples 1-14, good for Reliability of section 192 is very good
- samples 15-27 192| 1 |lower Brassfield| 2.0 |96.48| 1.21 2.31%*
188 | 1 [Belfast 22.4 [42.00132.32 | 25.68 2 1.6 195.76 | 2.02 2.22%
2 18.6 |44.8834.34 | 20.78 3 0.8 {92.76| 5.35 1.89*
3 13.2 {46.56|36.36 | 17.08 4 0.8 [99.00( 0.71 0.29*
4 14.0 |47.52)35.55 | 16.93 5 1.4 [93.84] 3.94 2.22%*
5 8.8 {51.00(36.87 ( 12.13
6 2.2 199.24| 0.40 0.36*
6 7.6 |52.44140.20 7.36 7 2.6 198.16| 0.81 1.03*
7 |lower Brassfield | 2.6*|51.36{39.39 9.25 8 3.6 {84.72] 5.56 9.72%
8 1.6*|59.04 {37.07 3.89 9 0.6 |99.12( 0.61 0.27*
9 2.6*|52.20(40.80 7.00 10  |upper Brassfield| 1.0 |98.40| 0.61 0.99*
10 2.2%153.52(39.19 7.29




APPENDIX 19

Original analyses © .~ Original analyses © ..~
S g 5 @ g.%é\t & g =2 Py g%§
foplE| Une |Bg | TR |7E3) Sspl Bl ume  [p3l  Newbey  5gs
o= ) . =4 E-m=p @2
8 8|4 §31CaC0,[MgCO, |Remainder| S E£5 [|© S| & S B CaC0,|MgCO,| Remainder| 5.8 %
S | ® | % (%) - = i %) | (%) (%) - =
11 0.8 [96.48| 1.62 1.90* 20 1.8 195.88] 0.91 3.21*
12 1.2 198.28 | 0.51 1.21* 21 8.2 [76.80) 0.81 | 22.39* [20.2
13 0.6 196.96 | 0.71 2.33* 22 5.2 192.761 1.01 6.23*
14 6.6 [91.80] 0.71 7.49*
15 5.2 [93.36] 1.21 5.43* Reliability of section 218 is good
218 | 1 |Elkhorn 76.5 |15.24] 8.79 | 75.97
Rehabxhty of section 196 is good to very good 2 |Belfast 45.0 |31.68118.99 | 49.33
196 [Elkhorn? 11.0 ]76.56 [13.94 9.50 3 4.8 190.60| 4.54 4.86
2 llower Brassfield | 3.0 [67.32[26.36 6.32* 4 7.8 |74.88 {17.17 7.95
3(1) 0.8 |83.28 |13.33 3.39* 5 15.6 164.4415.05 | 20.51
3(2) 0.6 |91.92] 6.26 1.82* )
4 1.0 |79.68 |16.36 3.96* 6 9.8 192.04| 1.11 6.85
7 |lower Brassfield | 3.4 [97.80| 0.61 1.59*
5 0.6 [86.76 {10.71 2.53* 9 1.2 [96.36 0.81 2.83*
6 0.8 |92.16| 6.36 1.48*
7 0.8 [93.84] 5.25 0.91* Reliability of section 220 is fair for samples 1-9, 27, very good
8 0.4 (97.80| 1.41 0.79* for samples 11-26
9 0.6 [98.88] 0.91 0.21* 220| 1 |Elkhorn 51.5 [27.60(16.87 | 55.53
10 |upper Brassfield | 2.2 {96.96| 0.71 2.33* 3 |Belfast 23.4 |43.56129.09 | 27.35
4 17.4 145.9630.70 | 23.34
Reliability of section 206 is fair for samples 1-4, 22, good 5 8.8 |54.2434.74 11.02
for samples §5-21 7 9.0 [56.28130.40 | 13.32
206 | 1 {lower Brassfield | 0.6*]57.00[36.36 6.64
2 0.4*159.28 |34.74 5.98 8 10.8 |51.36(32.52 | 16.12
3 0.6*166.00 [26.06 7.94 9 10.4 |58.20(28.38 | 13.42
4 1.2*]55.68 [36.16 8.16 11 [|lower Brassfield | 3.0 |90.72| 6.87 2.41*
5 0.8 |78.48|18.28 3.24* 12 0.6 198.04| 1.72 0.24*
13 0.4 |98.40| 1.21 0.39*
6 1.0 {98.76 | 0.91 0.33*
7 1.4 }77.88(19.49 2.63* 14 0.6 {98.04| 1.72 0.24*
8 0.8 {91.32] 6.97 1.71* 15 1.0 199.00} 0.91 0.09*
9 1.6 |93.12{ 5.45 1.43* 16 0.8 196.24| 2.93 0.83*
10  jupper Brassfield | 3.6*|56.16 {35.96 7.88 17 2.6 |85.20(10.71 4.09*
18 0.8 196.72| 0.81 2.47*
11 1.0 165.52(29.49 4.99*
12 0.6 [95.16| 3.23 1.61* 19 |upper Brassfield | 0.4 [96.96| 1.62 1.42%
13 0.4 [97.32] 1.72 0.96* 20 0.6 |92.52| 4.55 2.93*
14 1.0 |88.68| 9.60 1.72%* 21 1.8 [91.20| 4.85 3.95*
15 3.6 [94.68] 2.93 2.39* 22 1.2 [98.52} 0.51 0.97*
. 23 2.2 195.761 1.62 2.62*
16 2.8 {89.64 | 7.88 2.48*
17 2.0 {80.52(15.05 4.43* 24 3.2 192.64} 3.43 3.93*
18 1.6 [88.08| 9.29 2.63* 25 7.0 191.20] 1.21 7.59*
19 2.0 {89.40( 7.98 2.62* 26 4.8 193.36| 0.81 5.83*
20 6.4 {91.68| 5.35 2.97* 27 20.0 |71.64] 0.71 | 27.65*
21 3.0 195.88| 1.21 2.91%* Reliability of section 221 is very good
22 |Dayton 17.4 |47.16129.49 | 23.35 221| 1 |Belfast 8.0 |81.60( 8.28 | 10.12
2 |lower Brassfield | 5.8 |98.88| 0.61 0.51*
Reliability of section 209 is good to very good 3 1.2 198.16| 1.01 0.83*
209 | 1 |Belfast 8.6 155.80131.01 13.19 5 1.2 {96.24| 1.82 1.94*
2 15.4 |51.60(30.91 17.49 6 1.6 |96.96| 1.01 2.03*
3 12.4 |48.72130.70 | 20.58
4 12.2 |49.7829.90 | 20.32 7 3.4 |98.16] 0.61 1.23*
5 |lower Brassfield | 0.6 |98.40| 0.61 0.99* 8 29.2 |65.64| 0.61 | 33.75*
9 1.0 |97.44| 0.61 1.95*
6 1.2 {93.81{ 3.03 3.16* 10 83.5 | 3.12| 0.81 | 96.07*
7 0.4 {98.28| 0.81 0.91* 11 36.4 |59.28] 0.61 | 40.11*
8 0.6 198.04| 0.81 1.15*
9 0.6 |197.821 0.81 1.37* 12 —| 0.8 [98.28 ] 0.81 0.91*
10 0.4 |98.52} 0.51 0.97* 13 0.6 [98.16] 0.51 1.33%
' 15 1.4 |95.76 ] 1.01 3.23*
11 0.8 |98.16} 0.81 1.03* 16 6.4 [91.92] 1.21 6.87*
12 0.6 |98.11} 0.77 1.12* 17 2.6 (95.04( 1.01 3.95*
13 0.6 |197.78] 0.73 1.49*
14 1.0 [96.96| 1.17 1.87* 18 5.0 |95.40| 0.81 3.79*
15 |upper Brassfield| 1.4 (97.44} 0.71 1.85* 19 3.2 (94.92| 1.21 3.87*
20 2.0 194.08| 2.42 3.50*
16 2.8 |95.76 | 1.82 2.42% 21 ~ | 1.8 |95.28] 1.21 3.51*
17 1.0 [96.72] 1.01 2.27* 22 {upper Brassfield?]96.5 | 0.36| 0.30 | 99.34*
18 2.6 |95.88} 1.01 3.11*
19 2.2 196.96} 1.11 1.93*




20 “NEWBERRY” ANALYSIS DATA ON THE BRASSFIELD FORMATION

Original analyses © L3 Original analyses © oo
=8} a =258
% g % [} Newb Z"S: 8 ‘o'-' %. Q Newbe 3?:
op| £8|  Umt |23 SO ___ngel g8l £ Umt B4 ——5%2
8 8= §85|CaC0,[MeCO, [ Remainden EE (| S 8| & 25| CaC0,|MgCO, | Remainder| 9.5 5
g= %) | (%) (%) =R %) | %) %)
23 11.0 |87.60| 0.81 11.59* 26 |upper Brassfield? 8.0 [{90.96 [ 2.02 7.02*
24 11.6 |91.44| 0.61 7.95* 27 16.8 |83.52| 1.62 | 14.86*
E [Dayton 9.4 (87.84| 1.41 10.75 28 2.0 196.24 | 0.81 2.95*
29 |Dayton 8.4 191.20| 2.02 6.78
Reliability of section 224 is poor for samples A-J, Z, A-1,
very good for samples K-Y, B-1, C-1 Reliability of section 226 is fair to good
2241 A |Elkhorn 33.8 |33.12 |121.21 | 45.67 226| 1 |Ekhorn 41.0 132.64114.95 | 5241
B |Belfast 24.2 |39.36 |26.06 | 34.58 28.0 2 |Belfast 27.5 144.16 [21.41 | 34.43 27.5
C 38.6 |36.00124.04 | 39.96 3 20.0 [50.5214.44 | 35.04 |28.8
D 36.4 137.96 [25.96 | 36.08 4 16.0 |81.361 0.71 17.93
E 23.0 {49.80[27.47 | 22.73 5 3.6 195.52| 1.82 2.66
F 18.6 |38.64 |25.65 | 35.71 25.5 6 13.2 [83.04 | 4.55 12.41
G 13.8 [53.28129.90 | 16.82 7 9.6 176.32| 4.65 19.03 15.3
H 18.0 |49.44 127.67 | 22.89 7A 54.0 [36.84 1.82 | 61.34
1 14.2 |49.92 [16.97 | 33.11 27.2 8 [lower Brassfield| 7.0 [96.72| 1.21 2.07*
J 10.6 |48.7212.83 | 3845 33.0 9 10.2 |84.48 ] 2.23 | 13.29*
K - | 3.6 194.92] 1.11 3.97 10 5.6 |81.24§ 7.37 11.39*
L |lower Brassfield | 1.2 |97.44 | 1.62 0.94* 11 4.8 (94.44| 1.11 4.45*
M 0.8 |96.72| 1.62 1.66* 12 87.5 [36.84| 0.30 | 62.86* {61.3
N 1.0 {97.92] 1.62 0.46* 13 1.6 197.80| 0.51 1.69%
(¢} 0.6 {98.76 | 0.81 0.43* 14 3.2 195.88 | 0.81 3.31*
P 0.4 |98.64 | 0.61 0.75* 14A 30.5 [23.76 | 1.21 | 75.03*
Q 0.6 [98.00( 0.81 1.19* 15 4.4 191.44| 2.83 5.73*
R 0.8 {98.16 | 1.01 0.83* 16 7.4 183.04] 4.04 | 12.92*
S 0.4 }98.76 | 0.71 0.53* 17 3.6 195.88| 0.61 3.51*
T 0.6 |98.28 | 0.61 1.11* 18 |upper Brassfield| 3.0 |95.76 | 0.81 3.43*
u 0.8 {97.44¢ 0.91 1.65* 19 85.5 1 5.40] 1.11 | 93.49*
V |upper Brassfield| 1.8 |95.04 | 1.01 3.95* 20 1.8 195.28 | 1.31 3.41*
W 12.2 |84.72| 0.71 14.57* 21 24 196.00} 1.01 2.99*
X 5.0 |93.96 | 1.72 4,32% 22 5.0 (87.84} 1.11 11.05*
Y ~ | 6.4 190.72| 0.61 8.67* 23 2.0 |96.36] 1.11 2.53%
Z 9.0 {81.48| 1.82 | 16.70* 24 1.2 196.48 ] 0.81 2.71*
A-1 21.6 |68.28| 1.11 30.61* 25 1.4 {92.88] 2.63 4.49*
B-1 6.4 |91.44 1.01 7.55% 26 2.2 192.28] 2.53 5.19%
C-1 |Dayton? 3.0 |[96.48] 0.81 2.71 27 1.6 {93.00) 3.13 3.87*
28 4.0 {91.56{ 2.22 6.22%
Reliability of section 225 is good 29 79.0 | 6.24| 0.71 | 93.05%
225| 1 |Elkhorn 36.5 |57.961 4.04 | 38.00
2 |Belfast? 17.0 |81.72 | 1.72 16.56 Reliability of section 228 is fair for samples 1-8, good for
3 12.2 {73441 949 | 17.07 samples 9-41
4 4.0 192.88] 3.03 4.09 228) 1 |Elkhomn 81.0 123.28}112.12 | 64.60
5 5.4 180.28 |10.61 9.11 2 |Belfast 38.4 129.76 115.35 | 54.89 |49.0
3 40.6 |34.44 11848 | 47.08
6 6.2 192.04 ] 3.33 4.63 4 37.4 137.44120.60 | 41.96
7 4.0 |192.16 | 2.83 5.01 5 24.6 137.44120.00 | 42.56 36.8
8 |lower Brassfield | 0.8 |97.80 ] 0.51 1.69*
9 1.2 |98.40] 0.61 0.99* 6 34.8 |38.40(22.22 | 39.38
10 0.6 |97.80| 0.61 1.59* 7 32.4 |43.56|23.33 | 33.11
8 64.0 |55.56 [16.87 } 27.57 22.2
11 0.8 |96.84 | 0.61 2.55* 9 |lower Brassfield | 14.0 |93.96 | 1.72 4.32% 3.7
12 2.0 [96.48 ] 0.61 2.91* 10 52.0 |22.56| 2.02 | 75.42* 173.0
13 3.0 {95.76 | 1.01 3.23*
14 1.8 196.84| 0.91 2.25% 11 39.6 |94.92| 1.31 3.77* 3.0
15A 1.4 |96.24 | 0.81 2.95* 12 28.0 |89.16 1.11 9.73* 9.0
) 13 29.4 |94.441 1.21 4.35% 3.2
15B 1.0 ]96.72 | 0.61 2.67* 14 27.0 |88.201 3.33 8.47* 7.0
17 3.2 [83.64| 8.18 8.18* 15 6.8 |89.04} 0.81 10.15*
18 2.2-195.88| 0.71 3.41*
19 2.4 (91.68| 3.43 4.89* 16 43.4 19192} 1.41 6.67* 5.2
20 1.8 |94.92 | 1.62 3.46* 17 5.6 194.56| 1.01 4.43%
17A 33.0{ 1.68} 0.81 | 97.51*
21 3.2 |85.20| 7.07 7.73% 17B 49.5 {23.28 | 2.22 | 74.50*
22 5.0 (88.68 | 3.43 7.89%* 18 10.0 {83.40] 0.71 15.89*
23 3.0 (95.28| 1.21 3.51*
24 2.4 (94.32] 0.81 4.87*
25 1.8 [93.60 | 1.42 4.98*




APPENDIX 21

Original analyses ~ igi n; ~
8 2 o ig y §§§ & g o _ Original analyses §%§
- 2 . 2 —t 4] - =] — —
g 5 95’ 5 g Unit g E’; Newberry ﬁé E g 5 g E g Unit c ;5? Newberry ﬁé é’
° °“ 8%°(CaC0,|MgCO, [Remainded S.Eg(|S S} 2 88> CaC0,MgCO,[Remainder &5
= %) | (%) %) g = (%) | (%) (%) -
19 85 [ 0.72] 0.81 | 98.47* |97.9 32 12.0 | 83.04 | 3.74 | 13.22*
20 11.4 191.92] 2.12 5.96* 33 13.0 [88.44 | 1.31 | 10.25*
21 4.4 187961 0.51 | 11.53* 34 3.0 {94.80| 1.01 4.19*
22 5.6 [88.32] 1.01 | 10.67* 35 1.6 196.12 | 0.81 3.07*
23 11.2 |85.921 0.81 | 13.27* 35A 12,4 |179.68| 1.01 | 19.31*
24 6.2 [83.52| 0.91 | 15.57* 36 7.4 191.44| 1.21 7.35*
25 1.8 197.80| 0.51 1.69* 37 3.6 |96.12| 1.72 2.16*
25A 74.0 136.96 | 0.81 | 62.23* 38 7.6 75.72] 5.35 | 18.93* |14.3
26 ~| 1.4 |94.36] 1.42 4.02* 39 8.2 | 74.88 [10.00 | 15.12*
27 3.8 |94.80] 1.21 3.99* 40 6.0 |89.16 | 2.93 7.91*
28 1.8 {95.76 | 0.81 3.43* 40A 2.6 193.72| 1.62 4.66*
29 3.6 |95.76 | 0.81 3.43* 41 5.4191.92]| 1.82 6.26*
30 2.8 {94.80| 1.01 4.19* 42 3.4 192.16 | 2.02 5.82*
31 2.4 (9492 1.01 4.07* 43 3.2 190.84¢ 1.31 7.85*
32 |upper Brassfield? 2.0 [92.16 | 2.42 5.42* 44 22.6 | 78.14} 1.01 | 20.85*
33 6.8 {91.32 3.13 5.55% 45 5.0 192.76 | 0.91 6.33*
34 4.2 |86.52] 3.74 9.74* 46 13.0 {88.80| 1.01 | 10.19*
35 8.6 |84.92| 1.01 | 14.07 47 2.4 194.56 | 1.21 4.23*
36 23.0 |51.48] 2.32 | 46.20* [41.3 48 13.0 [ 83.40| 1.31 | 15.29*
37 5.2 (84.48| 2.82 | 12.70* 49 1.6 197.20] 0.61 2.19*
38 3.4 [91.68] 1.82 6.50* 50 1.0 | 96.84] 0.71 2.45*
39 3.4 193.60| 0.81 5.59* 51 1.0 196.36 | 1.01 2.63*
40 2.4 194.80| 0.61 4.59* 52 3.0 | 90.60} 2.93 6.47*
41 =1 3.6 |93.12| 2.02 4.86* 53 4.2 191.68| 2.22 6.10*
54 2.6 {94.68( 1.31 4.01*
Reliability of section 229 is poor for samples 1-10A, fair
for samples 11-58 55 12.0 {84.60( 0.61 | 14.79*
229| 1 |Elkhorn 58.4 |21.00{ 5.15 | 73.85 55A 88.0 | 1.32] 1.31 | 97.37*
2 61.8 [43.56 | 6.67 | 49.77 56 7.0 [87.72| 1.82 | 10.46*
3 19.8 [50.76 |123.13 | 26.11 57 |Dayton? 6.2 193.72| 1.11 5.17
4 (shale) 65.0 [29.76 113.53 | 56.71 58 6.2 191.44| 0.61 7.95
4 (limestone) 27.2 |49.56 {15.66 | 34.78
Reliability of section 230 is good
5 |Belfast 25.2 |58.68 {18.18 | 23.14 230} 1 |Belfast 16.2 | 70.68 {11.62 | 17.70
6 44.2 135.88 |118.89 | 45.23 2 11.6 | 76.80| 8.08 | 15.12
7 45.2 140.68 |117.07 | 42.25 3 -] 6.2]90.96] 2.63 6.41
8 19.8 |50.52 |13.84 | 35.64 |30.7 3B 1.6 [97.68 | 0.61 1.71
9 7.6 (91.80| 2.12 6.08 4  |lower Brassfield | 4.2 [96.00| 1.92 2.08*
10 19.2 |60.60 {15.86 | 23.54 5 0.8 197.32{ 0.81 1.87*
10A 40.6 [31.20| 7.88 | 60.92 6 1.8 196.481 0.81 2.71*
11 |lower Brassfield ] 5.8 ]89.76 | 1.31 8.93* 7 1.0 |94.32 1.62 4.06*
12 43.6 |29.52 [ 3.18 | 67.30* (63.6 TA -(94.4 | 2.16 | 0.40 | 97.44*
13 2.2 |94.56 | 1.21 4.23* 8 1.8 ]192.28 | 1.52 6.20*
14 15.6 |89.40 | 2.73 7.87* | 6.6 9 4.4 {9228 1.31 6.41*
15 5.2 194.20| 1.31 4.49* 10 0.8 |98.16 | 0.81 1.03*
16 6.6 {90.36 | 2.73 6.91* 11 0.8 |97.80] 0.71 1.49*
17 61.2 {5040 2.32 | 47.28* {44.8 12 0.4 {97.20} 1.01 1.79*
17A 60.2 |22.68 | 4.55 | 72.77* 13 2.2 |94.44 | 0.91 4.65*
18 3.4 [93.72 222 4.06* 14 7.6 [95.76 | 1.41 2.83*
19 4.6 193.60 | 1.21 5.19* 15 0.6 {96.12] 1.01 2.87*
20 3.4 19348 1.92 4.60* 16 0.4 {96.60| 0.81 2.59*
21 2.6 [95.04 | 1.62 3.34* 16A ~|185.0 | 3.48] 2.63 | 93.89*
22 3.4 [95.16 | 1.72 3.12* 17 |upper Brassfield| 1.8 [94.92| 1.21 3.87*
23 1.8 [97.20 | 0.61 2.19* 17A v|84.5 | 6.12[ 2.32 | 91.56*
24 1.4 [92.16 | 0.61 7.23* 18 3.4 195.16 | 1.11 3.73*
25 1.2 [96.60 | 1.01 2.39* 19 3.4 194.141 1.21 4.65*
26  |upper Brassfield| 3.6 |94.44 | 0.71 4.85* 20 -1 2219432 141 4.27*
27 5.0 |89.88 | 1.11 9.01* 21 6.8 [81.00 3.64 | 15.36*
27A 77.5 | 3.60 | 0.61 | 95.79* 22 15.6 {87.60| 1.21 | 11.19*
28 14.8 [84.48 | 1.11 | 14.41* 23  |(float) 2.6 189.04 | 2.12 8.84
29 10.4 |81.36 | 1.72 | 16.92* 24 1.6 |93.84 | 1.41 4.75
30 6.2 194.08 | 1.01 4.91*
31 13.2 |83.76 | 1.92 | 14.32%




22 “NEWBERRY” ANALYSIS DATA ON THE BRASSFIELD FORMATION

Original analyses -~ Original analyses ~
5 4ls ; 228lls ¢l s — 258
- A o — e a . 2 -0
§ 59 gg Unit 'gg" Newberry 655 g 5g 5 g Unit '§§~ Newberry p’§%’
3 8|4 528 Caco.MecO, [Remainder| 5.5 |8 8|4 551 CaC0,|MgCO,|Remainder] 2.5
E5 @ @m | @ ES @ | @
Reliability of section 232 is poor to fair 6 8.0* 86.16 | 5.45 8.39
2321 |Ekhorn 58.5 134.32| 6.06 | 59.62 7 7.0% 92.52| 3.13 4.35
2 29.2 139.72|21.82 | 38.46 8 2.8% 92.88 | 2.82 4.30
3 43.0 |36.00 (19.80 | 44.20 9 5.0*1 81.60| 9.49 8.91
4  {Belfast 18.2 |48.00|22.83 | 29.17 |[21.0 10 1.6*/97.08 | 1.01 1.91
5 29.4 |41.16 |119.09 | 39.75 ]31.6
11 0.6*%97.20| 1.01 1.79
6 |lower Brassfield |11.4*]78.96 | 6.87 | 14.17 12 0.8%97.44| 0.81 1.75
7 20.6*{68.76 [10.40 | 20.84 13 1.6%95.28| 1.21 3.51
8 13.0%[86.16 | 4.65 9.19 14 2.4%| 88.92 | 4.75 6.33
9 4.6%[91.80| 1.72 6.48 14A 63.0 | 4.80| 2.02 | 93.18*
10 10.2*|80.88 | 6.46 | 12.66
15 1.2* 96.84 | 0.91 2.25
11 10.2*%179.92| 7.68 | 12.40 16 0.8%93.12| 2.42 4.46
12 4.2*(90.96 | 3.13 5.86 17 4.8% 84.96| 7.17 7.87
12A 53.5%129.52| 6.46 | 64.02 18 2.0491.92| 3.43 4.65
13 8.0*|89.76 | 5.05 5.19 19 4.2% 84.00| 7.07 8.93
14 2.8%|93.24 | 2.53 4.23
20 1.8 173.80(13.53 | 12.67 5.2*
15 2.2*%194.68 | 1.92 3.40 21 4.0*| 76.20 |14.65 9.15
16 5.8*/92.76 | 3.23 4.01 22 5.8 | 54.00]29.49 | 16.51 6.0*
17 2.8%(94.20| 2.12 3.68 . 23 5.8% 59.52126.66 | 13.82
18 8.2*%184.24 1 1.31 | 14.45 24 1.6*96.52| 1.21 2.27
19 4.4*94.20] 1.31 4.49
25 1.4%(96.96| 0.51 2.53
20 1.6*(96.24 | 1.11 2.65 26 2.4*| 94.56 | 1.82 3.62
21 2.6%(93.72| 1.21 5.07 26A 92.5% 0.48] 0.81 | 98.71
22 3.8%193.00( 1.72 5.28 27 3.0% 90.24 | 4.65 5.11
23 2.0%]95.04 | 1.21 3.75 28 4.0% 77.40|13.33 9.27
24 29.2*170.38| 1.92 | 27.70
29 5.2% 85.92( 6.06 8.02
25 2.4%193,12| 2.63 4.25 30 3.0%90.12| 3.94 5.94
26 12.0*}63.96 [15.86 | 20.18 31 2.2% 94.08| 1.62 4.30
27 8.2%(93.48( 2.12 4.40 32 2.8%92.40} 2.73 4.87
28 2.6%190.00 | 4.65 5.35 33  |upper Brassfield| 5.6% 89.28| 4.04 6.68
28B 83.5% 6.24| 1.01 | 92.75
34 6.8% 81.841 7.68 | 10.48
29 |upper Brassfield | 3.2*|93.12] 2.83 4.05 35 18.0 | 46.3224.85 | 28.83 |15.0*
30 26.5*52.56 118.18 | 29.26 36 22.6 | 33.24130.00 | 36.76 |22.6*
30A 77.0%(10.20 5.76 | 84.04 37 5.2 150.76 {23.53 | 25.71 8.5*
31 7.4 157.12{24.24 | 18.64 8.1* 37A 85.0 | 5.88] 3.54 | 90.58*
32 8.6 151.3625.86 | 22.78 9.3
38 11.6 | 64.32| 7.98 | 27.70 |[18.3*
33 12.8%85.32| 2.93 | 11.75 39 8.2*% 81.00( 5.96 | 13.04
34 4.8%95.16 | 1.52 3.32 40 5.6 86.28 | 3.74 9.98
35 82.5 | 3.72] 1.92 | 94.36 [93.2* 41 3.8% 89.16 | 3.64 7.20
36 5.6%191.32| 1.72 6.96 42 7.0% 81.00| 4.04 | 14.96
37 2.6*79.08 (12.63 8.29
43 7.0% 87.60( 2.02 | 10.38
38 2.6*%90.84 | 4.75 4.41 43A 87.5% 3.72| 2.53 | 93.75
39 5.6*/87.00} 6.26 6.74 43B 11.0% 71.04| 8.48 | 20.48
40 2.8*%190.48 4.65 4.87 44 {Dayton? 7.8 155.20(27.98 | 16.82
41 6.4*185.92| 4.65 9.43 45 3.4 |54.72(24.24 | 21.04 3.2
42 5.2%|80.64| 8.08 | 11.28
46 5.2 152.68(24.24 | 23.08 6.5
42B 7.921 2.22 | 89.86* 47 2.8 153.64(28.28 | 18.08 34
43 10.6*}90.36 | 1.31 8.33 48 1.6 | 52.56(28.48 | 18.96 1.3
44 11.4*85.20| 3.84 | 10.96 49 1.4 | 55.92129.29 | 14.79 4.3
45 6.8%166.84 (19.49 | 13.67 50 1.8 | 48.84|28.68 | 22.48 1.3
46 3.4% 80.40 [11.92 7.68
. 51 1.2 [53.64127.57 | 18.79 2.8
47 3.0%| 69.24 [20.71 | 10.05 52 6.0 | 42.48129.69 | 27.83 5.3
48 |Dayton 2.6 |58.68{22.93 | 18.39 53 4.4 |53.76 |26.06 | 20.18 4.6
49 2.4 159.04{23.13 | 17.83 54 3.0 |53.0428.28 | 18.68 2.4
55 4.8 |52.56[25.86 | 21.58 5.8
Reliability of section 233 is poor
233{ 1 |Ekhorn 37.0 140.08 21.41 | 38.51 56 5.6 151.12124.54 | 24.34 |11.8
2  |Belfast 41.0 |32.04117.27 | 50.69 57 3.8 |155.56|2747 | 16.97 3.1
3 13.0 |50.04 [28.38 | 21.58 58 5.4 150.76)28.38 | 20.86 6.6
4 23.0 (45.3625.25 | 29.39 59 6.8 152.08124.24 | 23.68 5.5
5 |lower Brassfield |65.4 [51.60(17.57 | 30.83 | 25.1* 61 3.6 |51.60(29.09 | 19.31 6.0
62 4.6 |54.12§31.61 | 14.27
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Original analyses —~ Original analyses -
5 42 12285 4| 2 1588
I . 9 e . [ &
S5y g8 L - Newberry 223 gsg g8 Unit |58 Newberry ol
S g« 2%%)CaC0,MgCO, |Remainder| 5.8% [[& 8| = $3E|CaC0,MgCO, [Remainder| 555
S5 1 %) | %) %) s Chs %) | %) %) i
Reliability of section 234 is fair Reliability of section 237 is poor for samples 1, 2, 23A, very
2341 1 |Elkhorn 66.0 116.92] 7.17 | 75.91 good for samples 3-23
1A 10.0 [86.28 { 2.32 | 11.40 237 | 1 |Elkhorn (lime- |[14.0 (89.04 | 4.24 6.72
2 {Belfast 8.4 |83.76 | 4.04 12.20 stone lens)
3 11.2 [39.12[22.12 | 38.76 |32.3 2 26.4 |54.24 {10.71 | 35.05
4 53.4 130.36 (17.37 | 52.27 3 |Belfast 6.0 {83.04 | 7.27 9.69
4  [lower Brassfield | 3.0 [85.92| 9.60 4.48*
4A 14.0 191.20| 4.24 4.56 3.3 5 0.6 |86.76 |11.21 2.03*
5 9.2 |34.80112.52 | 52.68 |45.0
6 |lower Brassfield (34.8 |92.76 | 2.73 4,51* | 3.2 6 1.0 |84.24 |13.13 2.63*
7 3.8 }81.00| 6.57 | 12.43* 7 =1 0.6 }191.44| 6.46 2.10*
8 22.8 [84.96 | 3.03 | 12.01* | 9.4 8 0.4 |98.16 | 1.52 0.32*
9 0.8 198.16] 1.21 0.63*
8B 68.0 [27.48 | 6.87 | 65.65* 10 0.4 |196.76 | 0.71 2.53*
9 36.4 |45.00| 8.69 | 46.31* [41.7
10 27.4 165.64 112.93 | 21.43* 11 1.0 }199.24} 0.71 0.05*
11 2.8 (90.00 5.56 4.44* 12 0.4 199.12| 0.81 0.07*
11A 19.5 |39.24 |10.91 | 49.85* 13 0.8 {98.76 | 0.61 0.63*
14 0.8%/99.12| 0.91 0.00
12 2.0 (94.56 | 1.41 4.03* 15 1.0 [95.64 | 3.64 0.72%
13 5.0 [67.92119.80 | 12.28*
14 2.0 |83.88 110.30 5.82% 16 0.6 |97.56} 1.72 0.72*
15 96.0 | 1.56{ 0.10 | 98.34* 17 0.6 199.36{ 0.61 0.03*
16  lupper Brassfield | 2.6 |78.24 [14.24 7.52% 18 0.4 |98.88( 0.71 0.41*
19 {upper Brassfield| 0.8 |98.16{ 0.61 1.23*
17 5.6 190.36 | 2.02 7.62* 20 2.0 |96.96 | 1.21 1.83*
18 1.8 [94.80] 1.01 4.19*
19 2.2 194.80| 1.41 3.79* 21 1.6 }96.00| 0.81 3.19*
20 3.8 |90.36 | 3.33 6.31* 22 1.2 193.60| 4.65 1.75%
21 1.8 [95.16 | 1.41 3.43% 23 ~1 3.6 196.96 | 0.61 2.43*
23A 58.5%166.96 | 4.65 | 28.39
21A 40.0 | 3.00| 1.31 | 95.69*
22 8.2 190.00| 1.01 8.99*
23 (bottom) 5.8 |87.00| 1.62 | 11.38*
23 (top) 4.4 |186.76 | 2.02 | 11.22*
24 13.0 |77.28 | 4.65 | 18.07*
25 9.0 190.72| 2.42 6.86*
26 3.8 193.72] 2.53 3.75*
27 5.8 |73.68115.55 | 10.77*
28 3.4 [89.28 [ 5.96 4.76*
29 2.8 [81.60{ 9.70 8.70*
29A 81.5 | 7.56| 2.53 | 89.91*
Reliability of section 236 is fair for samples 1-8, 18A, very
good for samples 9-20
2361 1 [Elkhorn 29.5 167.80( 7.07 | 25.13
2  {Belfast? 24.8 |178.96| 3.03 | 18.01
3 15.4 179.68] 2.22 | 18.10
4 17.8 |68.52}12.52 | 18.96
5 |lower Brassfield | 6.0*(95.88 | 2.32 1.80
6 0.8%(91.92 | 5.45 2.63
7 0.8*]58.08 133.33 8.59
8 0.6 163.12122.02 | 14.86 0.8*
9 -] 0.8 {97.32] 1.52 1.16*
10 0.4 {98.64] 1.21 0.15*
11 1.0 [97.32] 1.62 1.06*
12 |upper Brassfield | 0.6 |98.52| 0.71 0.77*
13 2.6 196.72| 0.81 2.47*
14 2.8 195.28] 1.41 3.31*
15 2.0 [96.36] 1.21 2.43*
16 3.4 (92.04] 2.93 5.03*
17 3.6 {98.76 | 0.51 0.73*
18 ~1 4.4 194.08| 1.01 4.91*
18A 59.5 [22.32] 3.94 | 73.74*
19 |Dayton 13.2 |53.16 |132.83 | 14.01
20 10.0 [56.40(31.21 | 12.39
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APPENDIX B.—WEIGHTED AVERAGES FOR UPPER AND LOWER UNITS AND TOTAL BRASSFIELD

Outcrop | Upper unit of Brassfield Lower unit of Brassfield Total Brassfield

o1 Sample | MgCO, | Insoluble | Sample | MgCO, | Insoluble | MgCO, | Insoluble
core no. | nos. (%) (%) nos. (%) % %) %)
C-863 | 19-23A( 75 57.1 24-41A| 16.8 23.3 15.0 29.7
C-864 | 13-22 11.1 20.9 23-35 4.3 12.7 7.0 15.9
C-865 | 18-27 7.0 3.1 28-44 22.0 33 16.5 3.2
C-866 3-5A 42 12.4 6-13 114 44 9.7 6.3
6 | 11-17 1.3 2.5 1-10 1.4 1.4 1.4 1.8
10 9-16 5.8 4.7 1-8 5.2 1.6 5.5 3.1
21 | 14-23 2.3 4.4 1-13 2.4 1.9 2.4 2.8
28 | 14-15 0.7 2.0 3-13 1.0 2.3 1.0 2.2
29 9-15 1.3 31 1-8 1.1 1.3 1.2 2.1
33 | 1521 10.8 4.0 4-14 9.6 2.9 10.1 3.3
38 | 1315 04 2.2 2-12 1.9 1.8 1.7 1.8
50 | 15-17 0.6 2.1 1-14 2.2 1.4 2.0 1.5
70 | 14-19 2.1 2.2 3-13 7.2 1.7 5.7 1.9
87 |23-32 2.0 1.9 9-22 5.9 1.6 4.4 1.7
92 | 15-22 2.2 4.9 1-14 7.3 3.1 5.7 3.7
105 | 12-28 1.6 2.5 3-11 8.6 2.3 4.0 2.4
121 8-13 0.9 30.0 1-7A 8.2 1.6 5.6 12.0
126 19 5.9 1.8 5-18 17.9 1.3 16.7 1.3
127 | 25-27 11.5 6.1 3-24 5.0 1.1 53 1.3
130 |22-28 3.2 38 5-21 2.8 1.1 2.9 1.8
135 | 19-26 1.4 1.5 2-18 6.4 2.0 4.9 1.8
142 59 0.9 2.0 1-4 2.5 0.8 1.5 1.5
148 | 18-26 - 1.2 1.6 2-17 7.9 1.2 5.6 1.3
158 | 38-44 13.5 2.8 7-37 38.8 3.7 34.2 3.5
179 | 1843 6.2 3.2 8-17 11.5 1.8 7.9 2.7
188 121-27 10.7 3.9 7-20 30.5 2.1 24.8 2.6
190 9-25 16.1 2.5 1-8 26.3 1.1 19.5 2.1
192 | 10-15 0.9 3.4 1-9 2.1 2.0 1.7 2.5
196 10 0.7 2.3 29 8.7 2.1 7.8 2.2
206 |10-21 11.7 2.8 1-9 24.1 2.5 17.6 2.7
209 | 15-22 1.1 5.7 5-14 1.0 14 1.0 33
218 7-9 0.7 2.7 0.7 2.7
220 | 19-27 2.2 5.4 11-18 3.9 1.9 3.2 34
221 }22-24 0.4 85.7 2-21 1.0 11.8 0.9 24.6
224 |V<(B-1) 1.2 12.2 L-U 1.1 1.0 1.1 53
225 |26-28 14 5.4 8-25 2.0 4.1 1.9 4.3
226 | 18-29 1.9 8.1 8-17 2.1 12.8 2.0 10.2
228 | 3241 2.8 15.0 9-31 1.2 15.3 1.5 15.3
229 | 26-56 1.6 26.4 11-25 2.1 18.9 1.8 24.2
230 | 17-22 1.7 13.0 4-16A1 1.1 11.9 1.3 12.2
232 | 2947 9.4 22.5 6-28B 4.1 11.3 6.3 16.0
233 | 3343B 6.9 42.1 5-32 7.1 10.5 7.1 20.6
234 116-29A| 4.2 19.5 6-15 7.0 28.4 5.5 23.6
236 | 12-18A| 1.5 6.6 5-11 11.3 1.2 6.5 3.9
237 119-23A| 1.8 5.0 418 3.4 1.1 3.0 2.1
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APPENDIX C.—-OUTCROP AND FILE STRATIGRAPHIC SECTION NUMBERS'

Core or
Outcrop no. | stratigraphic County Township
section no.
C-863 Adams Sprigg
C-864 Clinton Green
X C-865 // Miami Elizabeth
C-866 Warren Clear Creek
6 15758 Y | Preble Somers
10 157507 | Preble Gratis
21 15756 v | Preble Harrison
28 15772 < | Preble Twin
29 15773 ¥ | Preble ] Twin
33 15780 Union County, Indiana
38 X15683 Montgomery Jackson
50 *15696 v | Montgomery Madison
70 *15672 ./ | Montgomery Butler
87 *13614~ | Montgomery Butler
92 %13616 - | Montgomery Butler
105 15712 Montgomery Mad River
121 12778 Montgomery Washington
126 15652 Miami Monroe
127 X 15654 | Miami Staunton
130 ¥12772/ | Miami Union
135 ¥12771/ | Miami Union
142 *15647/ | Miami Elizabeth
148 ¥14491./ | Miami Bethel
158 14494, 15579 Clark Bethel
179 #12729v | Greene Bath
188 ¥127317 | Greene Miami
190 15624 “ | Greene Miami
192 415616/, | Greene Beaver Creek
196 14484 ¥ | Warren Clear Creek
206 415632/ | Greene Xenia
209 415626 7, | Greene New Jasper
218 15637 7 | Highland Union
220 ¥ 15602 / | Clinton Union
221 ¥ 9733 V | Highland Union
224 ¥ 15161 ' | Clinton Liberty
225 % 9732 v | Highland Concord
226 ¥13609 v | Highland Jackson
228 ¥14350 < | Adams Bratton
229 12670 Adams Oliver
230 4£13610 /| Highland Hamer
232 12668 Adams Tiffin
233 12667 Adams Tiffin
234 12691 Adams Monroe
236 14489 / | Preble Washington
237 115682 ¥ | Montgomery Harrison

! Each outcrop section and core description contains the sampling
data for that particular section. This information is on open file at the
office of the Ohio Division of Geological Survey. To obtain the
description for a given outcrop or core the following information is
needed: stratigraphic section number or core number, county,
township, and the name of the person who measured the section (R.
K. Alberts for all sections in this study).
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