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ABSTRACT

The Fort Wayne quadrangle covers approximately 7,000 square miles
of area in Indiana, Ohio, and Michigan within the Midwestern Physio-
graphic Province. Within this area, a moderately thick lower Paleozoic
section overlies the Precambrian basement. Wisconsinan glacial materi-
al and lacustrine sediments comprise the majority of the surficial
material.

A search of available literature revealed no known uranium deposits.

A total of seventy-four (74) uranium anomalies were detected and are
discussed briefly in this report. Radiometric data appears to reflect
the glacial history of the area. None of the anomalies were considered
significant and all appear to be related to cultural features.

Magnetic data appears to be in agreement with existing structural
interpretations of the area.
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GEOLOGY
Structure

The Fort Wayne quadrangle covers an area that overlies the southern end
of the Michigan Basin, (see Figure 2). The Michigan Basin is a major
cratonic basin filled with as much as 15,000 feet of Paleozoic sedi-
ments. In the Fort Wayne quadrangle, Tower Paleozoic sediments shoal
from 5,000 feet in thickness at the eastern northern border to little
more than 1,500 feet at the southwestern corner (near the axis of the
Kankakee Arch).

No faults of any kind disturb surficial units as mapped by Johnson and

Keller (1972), and the map by Cohee and others (1962) show no complexi-
ties in bedrock units that could be interpreted as faults.

Surficial Geology

As mapped by Johnson and Keller, no bedrock units are exposed anywhere.
The entire quadrangle contains a thick mantle of Quaternary material
that is a combination of glacial, periglacial, and post-glacial cover.

The Quaternary system is dominated by a wide variety of Wisconsinan
(Tazwell or Cary stage) glacial, and related deposits. Glacial till
from ground and end moraines cover 62 percent of the surface as mapped.
Kames and other stratified drift deposits cover 5 percent of the
quadrangle within scattered exposures in the northern and western
regions. Lacustrine and related lake deposits account for 20 percent
of all surface exposures, and cover most of the southeastern quadrant.
Qutwash deposits are present in and around present drainage systems,
but the most extensive deposits of outwash occur in the northwest.
These concentrations of gravel, sand, and silt cover 10 percent of the
quadrangle's surface. Minor amounts of eolian sand and silt are also
present in the northwest. Post-glacial fluvial, alluvial, colluvial,
and paludal deposits occur as small discontinuous surface patches that
are nearly ubiquitous throughout the divide area. These deposits
account for approximately 1 percent of the surface. Recent alluvial
and related deposits cover less than 1 percent of the surface as
mapped, and are confined to principal drainage systems.

Uranium

According to available literature, there are no known uranium deposits
in the Fort Wayne quadrangle.
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INTERPRETATION OF GEOPHYSICAL DATA

Radiometric Data

A total of 74 groups of uranium (Bi214) samples meet the minimum
statistical requirements for anomaly definition as set forth in the
data interpretation section of Appendix A. These are displayed, along
with all other anomalous samples and pertinent data, on Figure 3. The
anomalies are summarized in a table in Appendix G. The potassium,
uranium, thorium, and ratio pseudo-contour maps, which reflect radio-
metric responses for the entire quadrangle, are found in Appendix H.
Discussion of the abundances of potassium, uranium, and thorium are in
terms of apparent equivalent percent and apparent equivalent ppm.
These equivalent units are derived from scaling of counts per second
data by the sensitivities calculated for the detection system and as
such cannot be taken as directly determined geochemical values.

The average uranium concentration for the quadrangle is 1.9 ppmeU.
Unit uranium averages range as high as 2.7 in map unit QCL (Quaternary
lacustrine silt and clay deposits) and 2.9 ppmeU in QTL (Quaternary
lake bottom and wave scoured till). Map unit QCL also contains the
peak uranium concentration of 4.6 ppmeU. In general, uranium concen-
trations define two distinct populations that are divisible nearly in
half by a northeast-southwest diagonal 1line through the quadrangle
center, (see Appendix H). The upper half contains average concentra-
tions no higher than 2.0 ppmeU, whereas the lower half of the diagonal
contains average concentrations of 3.0 ppmeU and higher. The highest
average concentrations appear in the south and southwesterly portions
of the quadrangle (3.5 ppmeU and higher). This division of average
concentrations appears to be due to the later advancement of the
Packerton Moraine system, which contains source material from an
entirely different region (northeasterly) of lower uranium concentra-
tions, (see Interpretation Map, Page 5).

Average thorium and potassium concentrations for the quadrangle are 4.4
percent and 1.1 ppmeT respectively. Map unit QCL contains the highest
peak and average thorium (9.9 ppmeT and 7.1 ppmeT respectively) and
average potassium (1.7 percent ). Map unit QT (Quaternary ground
moraine) contains the peak potassium (2.45 percent). In general,
average thorium and potassium concentrations increase from the north-
west (3.0 ppmeU and 0.7 percent respectively) to the southeast (7.5
ppmetl and 2.0 percent). The highest thorium and potassium values are
found along the southeastern edge (1.9 to 2.1 percent and more than 8.1
ppmeT), 1in association with 1lacustrine deposits from post-glacial
lakes.

Map units QT and QTE (Quaternary end moraine) show slight bimodal
tendencies in uranium, thorium, and potassium. The lower concentration
population appears to be due mainly to the Packerton Moraine system,
coupled with a large number of post-glacial lakes and ponds produced by
the same system.

Anomalies tend to cluster in the south and southeasterly portions of
the quadrangle, reflecting the higher concentrations in the pre-Packer-
ton glacial stages and Tlacustrine sediments. The anomalies range in
peak concentrations from 2.5 to 3.5 ppmeU. Specific anomalies appear
to result entirely from cultural influences (such as the effects of
roads, railroads, pipelines, etc.) that tend to enhance local uranium
concentrations.

The overall apparent low uranium concentrations, coupled with the high
degree of correlation with culture, suggests that none of the anomalies
in this area represent significant quantities of naturally occurring
uranium. The apparent contrast in the 1levels of radioactivity in
relation to the different glacial stages is an interesting but not
clearly understood phenomenon.

Magnetic Data

The pseudo-contour map of the magnetic data appears in Appendix H.

The magnetic field exhibits a number of features which probably relate
to complexities in the Precambrian basement rather than in the overly-
ing Paleozoics. Longer wavelengths in the north and east indicate a
thickening section of non-magnetic materials (sediments).  Shorter
wavelength features in general are concentrated in the southeasterly
portion of the quadrangle. The balance of the region shows many
isolated and linear magnetic features. These features may indicate
structural and/or lithologic basement complexities.
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Figure 3 - Uranium Anomaly/Interpretation Map - Fort Wayne Quadrangle
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INTRODUCTION

General

Under the U.S. Department of Energy's (DoE), National Uranium Resource
Evaluation (NURE) Program, geoMetrics, Inc., conducted a high sensitiv-
ity airborne radiometric and magnetic survey. The data collection
and processing were conducted under requirements set forth in Bendix
Field Engineering Corporation specification 1200-C, dated February,
1979. The objectives of the (DoE)/NURE program, of which this project
is a small part, may be summarized as follows:

"To develop and compile geologic and other information
with which to assess the magnitude and distribution of
uranium resources and to determine areas favorable for the
occurrence of uranium in the United States." (DoE)

As an integral part of the DoE/NURE Program, the National Airborne
Radiometric Program is designed to provide cost effective, semiquan-
titative reconnaissance radio element distribution information to aid
in the assessment of regional distribution of uraniferous materials
within the United States.

Some Airborne data collected by geoMetrics during the course of this
project were done so utilizing a Beechcraft B65 Queen Air Airplane
(U.S. registry no. N9AG). The Queen Air used 3584 cubic inches of Nal
crystal and a high sensitivity proton magnetometer (0.25 gamma).

Each report contains a detailed geologic summary, interpretation
report, reduced scale copies of all maps and profiles, histograms, and
statistical tables for each quadrangle contained within the project.
In addition, each report contains an appendix detailing the survey
description, specifications, data collection and processing methods,
and interpretation methods.

A1l data processing, statistical analyses, and interpretation were
performed at the geoMetrics computer facility, Sunnyvale, California.
After processing, the corrected data were statistically evaluated to
define those areas which were radiometrically anomalous relative to
other areas within each computer map unit. Standard deviation maps
and radiometric and magnetic profile data were first evaluated indivi-
dually and then integrated into a final interpretation map for each
NTMS quadrangle.

Corrected profiles of all radiometric variables (total count, potas-
sium, uranium, thorium, uranium/thorium, uranium/potassium, and thorium

/potassium, ratios), magnetic data, radar altimeter data, barometric
altimeter data, air temperature, and airborne bismuth contributions are
presented as profiles in this report. Single record and averaged data
are presented on microfiche in report. These data are given at 1.0
second sample intervals, corrected for Compton Scatter, referenced to
400 foot mean terrain clearance as Standard Temperature and Pressure
and corrected for atmospheric bismuth. Digital magnetic tapes are
available containing raw spectral data, single record data, magnetic
data, and statistical analysis results.

*Al



OPERATIONS

PRODUCTION SUMMARY

For the thirty six quadrangles a total of 52,870 line miles, excluding
reflights and overlaps and missing data, were flown by the aircraft.
The production summary presented below and the detailed daily produc-
tion in Appendix B describes a portion of the total project.

Prior to the start of the survey operations, the airplane was cali-
brated at the DoE test pads and Dynamic Test Range in April, 1980.

Requirements for system calibrations are listed in the 1250-A specifi-
cations from BFEC.

Throughout the course of the overall project, the average ground speed
maintained by the aircraft was 140 mph.

Nearly 100% of the data collected were within the specification limits of
200-700 feet. Several deviations over short distances were required to
meet military regulations, FAA safety requirements, and to ensure that
livestock were not endangered due to low flying aircraft. A sample
altitude statistical distribution is shown in Figure I.

DATA COLLECTION PROCEDURES

Operating Parameters/Sampling Procedures

This survey was conducted using data collection parameters summarized
below:

1. Data sampling was performed by a time-base system using 1.0 second
sample intervals. A1l sensor data with analog output were digit-
ally sampled at each scan based upon the clock timing rate of 1.0
seconds. The data so collected are the instantaneous values of
the altimeter, temperature, pressure, and magnetometer parameters
determined at the time of the data scan, but represent a count
time of 1.0 seconds for the gamma ray spectrometer data.

2. The airplane's objective ground speed was 140 mph and was not
exceeded unless dictated by safety.

3. The airplane's downward looking crystal volume was 3,072 cubic
inches providing an objective V/V (crystal volume in cubic inches
divided by ground speed in miles per hour) of 22.0 at 140 m.p.h.

The upward looking crystal volume was 512 cubic inches.
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Navigation/Flight Path Recovery

For all of the quadrangles, profiles were flown east-west at 6 mile
(9.6 km) spacing. North-south tie lines were flown at 18 mile (28.€
km) spacing.

Navigation was accomplished using visual navigation techniques. Flight
lines were drawn on 1:250,000 quadrangles and the pilot/navigator
utilized these maps to provide visual navigation features.

Simultaneously, a 35 mm tracking camera was used to record actual
flight position. This camera's fiducial numbering system was directly
synchronized to the digital recording system such that a one-to-one
correlation between position and data could be made. Upon completion
of a data collection flight, the 35 mm film was processed and actual
flight path positions located on the appropriate scale map sheets.

Infield System Calibration

Due to the complex nature of both the system and the required data
interpretation, much emphasis was placed on infield calibration of
the data collection system. The objective of this calibration was

to ensure continuous high quality of the data collected. The daily
calibration procedures used are summarized below:
A. Pre Flight

1. Use cesium sources (same positioning on crystals every day),

peak each Photomultiplier tube/crystal using the digital
split-window detector of the GR-800. Then using thallium
sources, repeat the tuning of the individual crystals.

2. Run full cesium spectrum on analog recorder for both down and
up looking crystals. Calculate the cesium resolution (see
sample in Figure II). Run spectrum out past the K40 peak on
down crystals for evaluation of system tuning.

3. Finally run a full thorium analog spectrum of the down crystals
and check for centering of K40 and T1208 peaks in spectrum.

4. Repeat 1-3 until system is within contract specifications.
B. During Flight
1. Fly test line at -survey altitude (400 ft), for approximately
five miles, prior to production data collection (record both
analog and digital).
2. Prior to production data collection, the above data are eval-

uated to ensure +20% limits on total count compared to average
of all test flights from that base of operations.
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3. During production data collection, monitor radon analog data
for unusual increases. Visually correlate these with tempera-
ture and barometric pressure.

4. Upon completion of production data collection, refly test line
at survey altitude (400 ft). Record both analog and digital.

C. Post Flight

1. Verify test line total count within 20% of average for all
test lines at that base of operations.

2. Using cesium sources (same position as pre-flight), run full
cesium spectrum for both down and up crystals (allow it to
record through the K40 peak in the down crystals). Repeat
the procedure using thallium sources and examine the T1208

window.
3. Calculate the resolution of down and up crystal pack.
4, Determine shift, if any, in T1208 peak position.

Field Digital Data Verification

At the completion of each flight, the raw digital data tapes were
checked for data quality and completeness on geoMetrics' G-725.
The G-725 system is a totally portable mini computer (and peripherals)
consisting of; an Interdata 516, two 9 track tape drives, a CRT,
a line printer, and two floppy discs. Any digital problems encountered
were immediately evaluated by the electronics operator and data man,
thus assuring optimum data quality. In addition, histogram information
for each measured variable was generated. Thus a summary display
of altitude, etc., is available for immediate evaluation.

DATA COLLECTION SYSTEM

AIRCRAFT

The aircraft used for this portion of the survey was a Beechcraft Queen
Air Model 65, U.S. Registry Number N9AG. This aircraft, being a medium
twin engine aircraft, possesses overall performance and safety features
which makes it ideal for low Tlevel, fixed-winged airborne geophysical
survey work within areas of up to moderatly rough topographic relief.
It can carry the adequate payload at the necessary lower constant
airspeeds and still maintain a wide envelope of safety, all while
operating economically. Performance data for the Queen Air Model 65 in
its present survey configuration are give below:

Maximum Aircraft Gross Weight 7,700 1bs.
Aircraft Empty (dry) 4,640 1bs.
Max. useful load including fuel 3,060 Tbs.
Geophysical Package 1,110 Tbs.
Navigation Eqpt. & Extra Avionics 125 1bs.
Main Fuel Tanks 528 1bs.
Aux. Fuel Tanks 864 1bs.
Pilot 175 1bs.
Electronics Operator 175 1bs.

Total 2,977 1bs.
Minimum Control Speed 95 MPH *IAS at Gross Weight
Safe Single Engine Speed 105 MPH 1IAS at Gross Weight
Rate of climb both engines 1,300 *FPM at Gross Weight
Rate of climb single engine 210 FPM at Gross Weight

*IAS = Indicated Air Speed *FPM = Feet Per Minute
Avgas consumption = 36 U.S. gallons [216 1bs] per hour [at 75% power]
Endurance at 36 gallons [216 1bs.] per hour 75% power = 6 hrs. 6 mins.
Range of cruise at 75% power with 45 min. reserve = 1,200 miles

Cruise configuration stalling speed at Gross Weight [7700 1bs] at 0°
Bank = 80 MPH IAS at 45° Bank = 95 MPH IAS
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Electronics

The major components of the airborne data collection system are
summarized below (shown schematically in Figure III):

1.

Gamma Ray Spectrometer, geoMetrics GR-800, utilizing a dual
256 channel capability to provide spectral data in the 0.4
to 3.0 MeV range for both the downward looking and the upward
looking crystal packages and coverage in the 3.0 to 6.0 MeV
range for cosmic background.

Crystal Detector, geoMetrics Model DET-3072/512R consisting
of 3072 cubic inches in the downward looking configuration
and 512 cubic inches appropriately shielded in an upward looking
configuration.

A geoMetrics Digital Data Acquisition System, Model G-714 with
"read-after-write" data verification, recording the following
on magnetic tape:

512 channels of gamma ray spectrometer data
Total magnetic intensity
Fiducial number from data system/camera

Manually inserted information, i.e. date, survey area,
and flight line number

Altitude from radar altimeter and barometric altimeter
(by analog-to-digital conversion)

Time in days, hours, minutes and seconds
Outside air temperature

Magnetometer, geoMetrics Airborne Model G-803, capable of 0.125
gamma sensitivity, but operated at 0.25 gamma sensitivity.

Radar Altimeter, Bonzer Model Mark 10 with recording output
and display operating over an altitude range of 0 to 2,500 feet.

Rosemont Barometric Altimeter with recording output and display.
Recording Thermometer for monitoring outside air temperature.
Tracking Camera. Automax 35 mm framing camera with wide angle

lens and 10 character fiducial/line number display to provide
flight path recovery data.
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9.

10.

Analog Recorder geoMetrics (MARS 6)to record the following data:

Bi214 using a window about the 1.76 MeV peak from the down-
ward looking system.

Bi air background from the upward looking system.

Magnetometer

Radar Altitude

Total count for downward looking system (0.4 to 3.0 MeV)

Barometric Altitude

Time markers
HP 7155 single channel analog recorder during pre and post
flight calibrations, this recorder is used to plot a full analog
spectra for both the down and up crystal systems via the GR-800.
Thus, a hard copy record of the data used for resolution, drift,

etc., checks are available at all times. This approach provides
instant verification of system parameters (refer to Figure II).

SYSTEM CALIBRATION

ATRCRAFT AND COSMIC BACKGROUND

Full spectral data are collected at five (5) altitudes over water
(14,000 feet, 12,000 feet; 10,000 feet; 8,000 feet and 6,000 feet)
in an area where the existence of no airborne Bi2l4 can be assured
(off shore over the Pacific Ocean). This results in separate spectra
as shown schematically in Figure 10. We define S(12,000) to be the
spectra at 12,000 feet from 0.4 MeV to 3.0 MeV with S(8,000) the
same spectra at a lower altitude (8,000) and C_.(h) the total count
between 3.0 and 6.0 MeV at respective altitudes.’ Since the aircraft
background is constant, the difference between any two altitudes
separated sufficiently - typically, 2,000 feet - yields the cosmic
spectral curve shape as shown schematically in Figure VI. Thus

$(12,000) - S(8,000) =AS
and

This cosmic spectral curve is scaled back to 12,000 feet as follows:

Cio (hj)
1z 7 XAS = AC (12,000) the Cosmic Spectrum (shape and
AC magnitude at 12,000 feet)
The aircraft background is derived as follows:
S(12,000) - C(12,000) = A/C Background
Since data were collected at five altitudes, this procedure was
repeated for each combination of altitudes and results averaged.

Typical aircraft and cosmic spectra are shown in Figures V, AND VI
respectively.

SYSTEM CONSTANTS

System constants were determined by occupation of the DoE Walker
Field Test Pads. (See Ward, 1978, and Stromswold, 1978, for complete
descriptions of the building and monitoring of the pads). The five
test pads contained varying concentrations of K, U, and T as pre-
sented by BFEC:
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cps

cps

cps

MeV 3 6
T2 s(8,000)
N
0 MeV 3 6
~€2 s =5(12,000) - 5(8,000) AC
Y MeV 3
FIGURE 1V - Multiple altitude spectra schematic

PAD K u 1

Matrix 1.45% 2.19 ppm 6.26 ppm
K 5.14% 5.09 ppm 8.48 ppm
U 2.03% 30.29 ppm 8.19 ppm
T 2.01% 5.14 ppm 45.33 ppm
Mixed 4.11% 20.39 ppm 17.52 ppm

Since the measurements were taken over a relatively short time period
(a few hours), it was assumed that the matrix pad measurements
contain not only the effects of the matrix pad itself, but also
aircraft background (which is a constant), cosmic background (cons-
tant over the time period of interest), and all other local back-
ground (e.g. BiAir, etc.) effects. (The matrix pad is constructed
with only the basic concrete mix without the additional elemental
minerals). Thus, by subtracting the matrix pad count rates from
the count rates in the four pads, we have eliminated aircraft and
cosmic background and BiAir effects for the four pads. The pad
concentrations are then modified in a similar fashion by the sub-
traction of the matrix pad concentrations. The differential concen-
trations in the pads are given in the table below.

PAD X u 1
K-Matrix 3.7% 2.9 ppm 2.2 ppm
U-Matrix 0.6% 28.5 ppm 2.9 ppm
T-Matrix 0.6% 3.0 ppm 39.0 ppm
Mixed-Matrix - 2.7% 18.8 ppm 11.3 ppm

Considering the above, we can define a functional relationship
between the differential concentrations and the residual count rates
which will provide a method of determining the calibration constants
for the spectrometer system. These calibration constants are the six
(6) stripping coefficients which account for the interactions
occuring between the elemental channels in the system (Compton
scatter coefficients, etc.).

On the basis of an ideal situation, one would anticipate that some of
these interactions should be negligible. This is not totally the
case, since we are dealing with a system which has less than infinite
resolving power (i.e. the energies are smeared to some extent).

A7



DERIVED AIRCRAFT BACKGROUMD SPECTRUM FROM PACIFIC OCEAN DATA AIRCRAFT BACKGROUND

DOMNUARD-LOOKING CRYSTAL SPECTRUM FOR LINE AC BGD, DATED @?7as?? ROTARY WING AIRCRAFT
TC (0-8 MEV) 184.07 TC (0.4-3.0 MEV) 141.17 COSMIC (3-6 MEV) o.00 D LOOKING CRYSTAL
U C1.128 MEV)  9.91 K (1.48 MEV)  14.54 U (1.76 MEV) ~ 4.36 T (2.62 MEV)  4.29 2048 CUBIC INGHES

DATE: 25 JULY 1977

CH o (0.000 MEV) 9.000 CPS x

CH 1 ¢ 12 MEV) 009 CPS x

CH 2¢ 24 MEV) x

CH 3« MEV) x

CH 4 (0.047 MEV) x

CH (0.0S9 MEV) x

CH (0.971 MEV) x

CH (0.083 MEV) x

CH 4 95 MEV) x

CH ( 96 MEV) x

CH 18 ¢ 18 MEV) x

CH 11 (0.130 MEV) x

CH 13 ¢ 42 MEV) x

CH 13 ¢ S4 MEV) x

CH 14 (90.165 MEV) x

CH 1S (9.177 MEV) x

CH 16 ¢ 89 MEV) x

CH 1?7 ¢ 01 MEV) x

CH 18 ¢ 13 MEV)Y - x

CH 19 (@.225 MEV) - x

CH 20 ¢ 368 MEV) x

CH 21 (0.248 MEV) XXX

CH 22 (0.260 MEV) IXXRXXXXXXXE
CH 23 ¢ 7?2 MEV) 4 XX EXXXXRXX
CH 24 (0.284 MEV) 4 XXX AXXXXXRX
CH 2§ ¢ 95 MEV) 3 EXEXXXXXXEXX
CH 26 (9.307 MEV) 3 XXXXXAXXEEKKX
CH 87 ( 19 MEV) 3 EXXXXEXXARKKX
CH 28 ( 31 MEV) 4 EXXXXXXEEXXEXK
CH 29 (9.343 MEV) IAXAXXXEXRE
CH 3J0 ¢« §S MEV) XXEXXXXREX
CH 31 (0.366 MEV) XXXAXXXXE
CH 38 ( 7?8 MEV) XXEAXKXX
CH 33 ¢ 90 MEV) XXERKXK
CH 34 (6.402 MEV) XXX X TOTAL COUNT
CH 35 (0.414 MEV) XXX x
CH 36 (0.426 MEV) XXX x
CH 3?7 (9.43?7 MEV) X X
CH 38 (0.449 MEV) PS X X
CH 39 (9.461 MEV) 1 cPS XXXXXX
CH 40 (9.473 MEV) .286 CPS

CH 41 (0.485 MEV) . 983 CPS XXXXxX
CH 42 (0.496 MEV) -165 CPS XXXEX
CH 43 (9.508 MEV) . 189

CH 44 ¢ 20 MEV) 2.267 CPS XXEEXXXX
CH 45 (0.S32 MEV) .217 CPS

CH 46 (0,544 MEV) .997 CPS XXX
CH 42 ¢ 66 MEV) 447 CPS

CH 48 ( 67 MEV) .540 CPS

CH 49 (©.579 MEV) -588 CPS X
CH 50 (0.591 MEV) .798 CPS XXXXXXXXX
CH S1 (o. MEV) .481 CP§ XXXXXZXX
CH S2 (0.615 MEV) 372 CPS XXXXXXXX
CH 53 (e.626 MEV) .8686 CPS XXXXXXX
CH 4 (0.638 NEV) .68 S XXXXXX
CH 5 (0.650 MEV) 61 CPS XXXXXX
CH 6 (9.862 MEV) . CPS XXXXX

CH 7 (0.674 MEV) . 474 CPS XXXXX
CH 8 (9.686 MEV) .447 CPS XXXXX
CH 9 (0.697 MEV) +431 CPS XxXXX

CH ® (0.709 MEV) 476 CPS XXXXX

CH (0.7 MEV) . 483 CPS XXXXX

CH 2 (0.7 MEV) . 46?7 € 2XXXX
CH 3 (9.745 MEV) 579 XXRXX
CH 4 (@.7? MEV) .49?7 ¢ XXEXX

CH (9.2 MEV) .548 CPS XXXXXX
CH 6 (9.7 MEV) 421 S XXXX

CH (0.7 MEV) . 288 XXXXX

CH 8 (0.804 MEV) 166 CPS xXx1

CH 9 (9.816 MEV) .2846 CPS XX13xX

CH ® (9.827 MEV) .245 CPS X

CH 7?71 (0.839 MEV) 161 CPS Xxx.

CH 7?72 (0.851 MEV) 3 CPS XXXXX

CH 73 (9.863 MEV) .231 CPS XXXX%
CH 7?74 (9.875 MEV) 4 CPS XXXxx

CH 75 (0.887 MEV) 452 CPS XxXXxx

CH 76 (0.898 MEV) 543 CPS XXXXXX
CH 77 (0.910 NEV) 444 CPS XXXXX

CH 7?78 (9.922 MEV) 384 CPS xxxxx

CH 7?79 (0.934 MEV) 289 CPS xxxxXx

CH ® (9.946 MEV) .150 C

CH 1 (0.9587 MEV) 144 CPS XXXX

CH 2 (0.969 MEV) . CPS xXXxx

CH 3 (0.981 MEV) 081 CPS XXXx

CH 4 (6.993 MEV) 941 CPS XXxxX

CH (1.005 MEV) 19 CPS XXxxX

CH B (1.017 MEV) .822 CPS X

CH ? (1.028 MEV) $.816 C

CH {1.040 MEV) 853 CPS XXXxXx

CH ( 52 MEV) .901 CPS Xxxx BISMUTH 214
CH 99 (1.064 MEV) 822 CPS xxX

CH ( 76 MEV) 67 CPS XXxXx

CH (1.08?7 MNEV) . 968 XXX

CH ¢ 99 MEV) 351 CPS XXXX

CH 4 (1.111 MEV) . 906 C XXX

CH ( 23 NEV) . 847 CPS XXXX

CH (1.135 MEV) .861 XXX

CH 97 ( 4?7 MEV) . 800 t 33

CH (1.158 MEV) 727 CPS xxX

CH 99 ¢ 76 NEV) .751 CPS Xxx

CH (1.182 MEV) .67 CPS XXX BISMUTH 214
CR 4 94 MEV) X

CH (1.206 MEV)

CH 14 (1.217 NEV)

CH 4 (1.229 NEV)

CH 1056 ( 41 MEV)

CH 106 ¢1.253 MEV)

CH 107 (1.265 MEV)

CH 8 (1.277 MEV)

CH 9 (1.288 MEV)

CH e ( 90 MEV)

CH 1 ¢ i2 MEV)

CH 2« 24 MEV)

CH 3 (1.336 MEV)

CH 4 C 47 MEV)

CH 5 ¢ 59 MEV)

CH 116 ( 7?1 MEV)

CH 11?7 (1.383 MEV)

CH 8 (1.395 MEV)

CH 9 (1.407 MEV)

CH ® (1.418 MEV)

CH 1 (1.430 MEV)

CH 2 (1.448 MEV)

CH 3 (1,454 MEV)

CH 4 (1.466 MEV)

CH 6 (1. HEV)

CH € (1.489 MEV)

CH ? (1.501 MEV)

CH 8 (1.513 MEV)

CH 9 (1.585 MEV)

CH ® (1.537 MEV)

CH 1 (1,548 MEV) CPS XX

CH 132 (1.560 MEV) 369 CPS XX POTASSIUM 4@
CH 133 (1.572 MEV) .339 CPS xx

CH 134 (1.584 MEV) .438 CPS xx

CH 135 (1.596 MEV) .310 C X

CH 136 (1.608 MEV) .259 CPS xx

CH 137 (1.8 MEV) .250 CPS xx

CH (1.631 MEV) < 13 PS XX

CH 139 (1.643 MEV) .323 CPS xx

CH 140 (1.655 MEV) .332 CPS xx

CH 141 (1.667 MEV) .326 CPS XX BISMUTH 214
CH 142 (1.678 MEV) .867 CPS xx

CH 143 (1.690 MEV) . CPS XX

CH 144 (1.702 MEV) b.245 CPS xX

CH 145 (1.714 MEV) .34? C xx

CH 146 (1.726 MEV) D . CPS xXx

CH 147 (1.738 MEV) .293 CPS xxX

CH 148 (1. MEV) b o

CH 149 (1.761 MEV) 279 CPS xx

CH e (1.7 MEV) .334 CPS xx

CH 1 (1.785 MEV) .245 CPS xx

CH 2 (1.79 EV) .255 CPS xx

CH 3 (1.808 MEV) ?4 CPS xxXx

CH 4 (1.820 MEV) 228 CPS XX

CH S (1.832 MEV) 88 CPS xx

CH 6 (1.844 MEV) 16 CPS X

CH ? (1.856 MEV) .084 C X DISMUTH 214
CH 8 (1.868 MEV) 47 ¢ x

CH 9 (1.879 MEV) 147 CPS X

CH 0 (1.891 MEV) .139 ¢ x

CH 1 (1.903 MEV) ).109 X

CH 2 (1.915 MEV) 091 CPS X

CH 3 (1.927 MEV) 51 CPS x

CH 4 (1.938 MEV) . 088 x

CH S (1.95@ MEV) . CPS x

CH 6 (1.962 MEV) 57 CPS X

CH ? (1.974 MEV) 19 CPS x

CH 168 (1.986 MEV) PSS X

CH 169 (1.998 MEV) 113 CPS x

CH 1?7¢ (2.00 EV) 96 CPS x

CH 171 (2.021 MEV) 147 CPS X

CH 172 (2 437 CPS x

CH 1?73 (2.6 9.1?71 CPS %X

CH 1724 (2 D. 154 CPS X

CH 175 (2. 2.108 CPS x

CH 176 ( d.182 CPS X

CH 177 ¢« d.104 CPS X

CH 178 ( 9.138 CPS x

CH 1?79 ¢ 9.137 CPS X

CH 9 ( ©.119 CPS %

CH 1« 0.1689 CPS xx

CH 2 ¢ ©.148 CPS x

CH 3 ( 0.101 CPS x

CH 4 ( 9.114 CPS X

CH 5 ( 9.888 CPS x

CH 6 9.101 CPS x

CH ? ( 9.085 CPS x

CH 8 ( 9.130 CPS x

CH 9 ( 0.11?7 CPS X

CH o ( 9.113 CPS x

CH 1« 9.116 CPS x

CH 2 ( 9.988 CPS x

CH 3 ( 0.09? CPS x

CH 4 ( 9.095 CPS x

CH 5 ( 9.087 CPS x

CH 6 ( 9.059 CPS x

CH ? ( ©.915 CPS x

CH 8 ( 9.041 CPS x

CH 9 ¢ 9.07¢ CPS X

CH 9 (2. ©.087 CPS X

CH 1« .985 CPS X

CH 2 (2. .284 CPS x

CH 3 (2. .964 CPS X

CH 4 (2. .123 CPS X THALLIUM 208
CH 205 (2. 076 CPS X

CH 6 (2. <116 CPS X

CH ? (2. .147 CPS X

CH 8 ( .108 CPS X

CH 809 (2. .120 CPS X

CH o (2. . 992 CPS %

CH 1 ¢ .127 CPS x

CH 2 (2. . 169 CPS xx

CH 3 (2. .206 CPS XX

CH 4 (2. .262 CPS XX

CH 215 ( .184 CP X

CH 216 (2. .206 CPS XX

CH 21?7 (2. .195 CPS xx

CH 218 (2. 173 CPS xx

CH 219 (2. .201 CPS xx

CH 228 ¢ .329 CPS xx

CH 221 (2. .232 CPS xx

CH 222 (2. .187 CPS xx

CH 223 (2. .1?71 CPS xx

CH 224 ¢ .1?7? CPS xx

CH 225 (2. .989 CPS x

CH 226 (2. .122 CPS x

CH 227 (2. 124 CPS x

CcH 228 (2. 131 CPS x

CH 229 (2. 999 CPS x

CH 23@ (2. .e2? CPS x

CH 231 (2.736 MEV) 812 CPS x

CH 232 (2.742 MEV) -0.026 CPS x

CH 233 (2.754 MEV) 4 CPS X

CH 234 (2.766 MEV) 8 CPS x

CH 235 (2.778 MEV) 3 CPS X

CH 236 (2.790 MEV) X

CH 237 (2.801 MEV) X THALLIUM 208
CH 338 ¢ 13 MEV) x

CH 239 ( 25 MEV) x

CH 240 (2.837 MEV) x

CH 241 ( 49 MEV) x

CH 242 ( 6@ MEV) x

CH 243 ( 72 MEV) x

CH 244 (2.884 MEV) x

CH 245 ( 96 MEV) x

CH 246 ( 08 MEV) x

CH 247 ( 20 MEV) x

CH 248 31 MEV) x

CH 249 ( 43 MEV) x

CH 2se ¢ S5 MEV) x

CH as1 «( ? MEV) x

CH 252 (2.979 MEV) X

CH 253 (2.999 MEV) x

CH 254 (3.002 MEV) X TOTAL COUNT
CH 255 (3.014 MEV) x

FIGURE V
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CH 4 (0.047 MEV) ?.000 CPS X

CH § (0.059 MEV) 2.000 CPS X

CH 6 (@.071 MEV) 2.000 CPS X

CH ? (©.083 MEV) ©.000 CPS X

CH 8 (0.095 MEV) ©.000 CPS X

CH 9 (90.106 MEV) @.000 CPS X

CH 190 (9.118 MEV) ?.000 CPS X

CH 11 (@.139 MEV) 9.000 CPS X

CH 12 (0.142 MEV) 2.000 CPS X

CH 13 (0.154 MEV) ©.098 CPS X

CH 14 (@0.165 MEV) ©.200 CPS X

CH 15 (©.1?77 MEV) 9.000 CPS X

CH 16 (0.189 MEV) 2.000 CPS X

CH 17 (0.201 MEV) ?.000 CPS X

CH 18 (0.213 MEV) 1.091 CPS xx

CH 19 l0.225 MEV) 1.313 CPS %X

CH 20 (0.236 MEV) 2.226 CPS XXX

CH 21 (0.248 MEV) 26.345 CPS XXXXXXXXXRXXXEXRXXKRRXKXKXEK

CH 22 (0.260 MEV) B89.243 CPS XXXXXXXXEXKXEXXXXEXXXEXXEXXXREXXKEAXXXAKKEEKXXE XXX KK KXXE XXX KKK K REXKRXMEREXXKKMXK KKK K KX X KX XX KKK
CH 23 (9.272 MEV) 100.516 CPS XXXXXXXXKXXXAKEXKEXKXXKXKKXXKXKKAXKXKXRKKEXRXX XX KA XXX KXXXEXXXKMERXKEAX KX XXKEXRXXKAKRKXCX KX KX KK KX KXKXKK
CH 24 (0.284 MEV) 103.036 CPS XXXXXXXXXXXXKXKXEKAXXKKXKXKKKKEXXEXXKXKKEXXXXEXXXXXAXXXXXKARERRXXKARKREEKK KRR XK KKRK XXX KKX KKK KRR X KEXKK
CH 25 (0.295 MEV) 94.423 CPS XXXXXXXXXKXEAKXXXMEKAXXAKXXXKXKKXXE XXX EXXKLXXXXEX KX KX XXXXKX XXX RXAKE KX XXKE KR XX KX KKKX KKK KX KKK KK KKKR
CH 26 (8.307 MEV) 88.893 CPS XAXEXXXXXXAKXXEXEXKKEXEXXKXKERXAXEXX KX EKXKXKRKAXKER XX KEX KX KX XX EXKRKXRXK KKK R RRKXKERKKK AKX RXKKX
CH 27 (0.319 MEV) 85.032 CPS XXXXXXXXXXXXKXKXKRKKKEXXXRXKEXXEXKXLKKXXXEXKREKKXAX XXX XKKXKXXXKRA KK XRKK XX KER KX KK KKK KX XRK
CH 28 (2.331 MEV) B80.528 CPS XXXXXXXXEXRXXEXXEKXXXKKEKERERRRERKXRRRKEX KX KX RXKREXKKKKKRXRKKXEX KX RKKRRKKKN KKK XXX KX KKK
CH 29 (0.343 MEV) 78.271 CPS xxxxtxxxtxxxxtxn:xxxxxxxxxtxxxxxxtxxtxxtxxxxxxxxxxxxxxxxxxxxxxxx:xxxx:xxxxxxxxx
CH 30 (@.355 MEV) 72.498 CPS XXXXXXXXXXXXEXXXXXXAXXXXEXXKXAXXXXXXAKTXXEIOOKKAKKXKXR KK LR XKKE XXX KKK KKK K
CH 31 (0.366 MEV) 74.934 CPS xxlxxxxxxxxxxxxxxxxxxxxxxxxxxx:xxxx:xxx:xxxxxxxxxxxtxxxxxxxxxxxxxxtxxzxxxxlx
CH 32 (0.378 MEV) 65.560 CPS XXXXXXXXXKXXXXXXXKXXXXXXXXXEXAXXLAXXKXEREXXRERRXXKRXXRKKX XXX N R XKR KKK
CH 33 (0.390 MEV) 65.966 CPS XXXXXXXXXXXXKXXXXXXXXXXXXEEXXXKXXXXXXKKXXKEXEXXKXKEXKKK KRR XK KKK XXX K
CH 34 (0.402 MEV) 63.189 CPS XXXEXRXXXKXXKXXXXEXXXXXXEXXEXKXKALXXXXKKKEKXXXKXXXLXAXXXRKXXXRXKXRX TOTAL COUNT
CH 35 (9.414 MEV) 62.8B8¢ CPS XXXEXXXXEKXKXKKKAXXXAXXEXKKXEKEKXKXEXKKKXRKKEKXXKERL XX KRR KX KX KKK KKK
CH 36 (0.426 MEV) 64.078 CPS XXXXXXXXXKXKXXXEXEXKLXKXXAXKKKXKXXXAXKKAXXXXXXXKIKKXKXRAKXK XXX KKK R
CH 37 (0.437 MEV) 67.602 CPS XAXKXXXXAXXAXEKXXXKLXXXXKXXEXXKXLKXXXEXXXKXXXXARAEAXKALXRK KR K XXX KKK KR KKK
CH 38 (0.449 MEV) 69.116 CPS XXXXAXXXXLXAXKXXXLXAXKKXXKXXXEXXXXXXXKEXKEXXEXRARXXKXRKRXK X XXX KRRKKKK KK
CH 39 (0.461 MEV) 76.972 CPS XXXXXEXXXKKXXXEXKXXXXXXXXXXRXXELXKLKEXKEXXXXKRRXKX XX XXKXXX XK XEXRXKKX XXX KKK XK KKK
CH 49 (0.473 MEV) 84.879 CPS XKXERXXEKXXEKAKEAKXERXXXKXKEENKEEXKKRKKRKXK KKK XXX KRR ER XK KEXXEERKKRKXKKXKX XXX KKK ER KKK K
CH 41 (0.485 MEV) .049 CPS XXXXXEXXXAKEKXXXKXEXXXXXXXEXXEXXXLAXXXKKEXKEKXXXXXKXKXTARX XK XRXXXAKEKK XX KKK XXX XXXK KR KX XXX RKX KX KKK KKRK
CH 42 (8.496 MEV) 94.167 CPS XXEXXKEXKXXXXXXXXEXXKXXXXXXXKXKXXKXXEXXXXKXXXLKEELXXEXKXXKKEXRXKKAKKKEKXXAKEXRKE KR XX XXX KXR KKK KK RRK
CH 43 (0.508 MEV) 86.706 CPS XXXXRKEXXXRKKXXXEXXKKKKXKXEXKAXEAXAXKKKKEEXKXKE XX XX XRXXRKKKXXX XXX XXX KRE KKK XKKKKK KKK K XK KKK
CH 44 (0.520 MEV) 68.016 CPS XXEKXXXXXXKEXXKAKKEKKXXXXXKXXXXRLXEEXAXXKKKXXXEXXARAXAKAKARX KX KXKXKX KX KK
CH 45 (0.532 MEV) 48.444 CPS XXXXXEXXXXXXXXENKKXXXXXARXRKEXKKAXXXXXXRXX XK XKKXNK
CH 46 (9.544 MEV) 42.965 CPS XXXXXXXXXXKXXXEXXXXXKXXXRKKRLXAXKKKKRKKXKX
CH 47 (0.556 MEV) 30.512 CPS XXXEXXXXXXXXXXXXKXAKXXXXXXKXXKEK

CH 48 (@.567 MEV) 33.160 CPS XXXAXXXKXXXXKXXXXXXAXXXXXXRKAXKKKK

CH 49 (9.579 MEV) 31.892 CPS XXXXXXXXXXXXXXXXXXXKXXXXKXKRXKERNK

CH 5@ (0.591 MEV) 25.907 CPS XXXXKXRKEXRXKXXKXEKXXXKXKXRXK

CH 1 (0.603 MEV) .781 CPS XXXXXXKAXXXXXXXKXXXXXKXKKKXKMKKXKX

CH 2 (0.615 MEV) 27.055 CPS XXXXKXXAXXXXXXKXXKKXXKKXKKXXNK

CH 3 (0.626 MEV) 27.982 CPS XXXXXXXXXKXXXKXEXKXKKKXKKKNKXK

CH 54 (0.638 MEV) 25.776 CPS XXKXXXXXXXXRKXXXXXXKKAKXRKKX

CH 55 (0.658 MEV) 22.988 CPS XXXXXXXXXXXKXXXXXXXXKXEX

CH 56 (0.662 MEV) 27.787 CPS XXKXXXXEXXXXXXXXXXXXAXXXXXXKXK

CH 7 (0.674 MEV) 25.274 CPS XXXXXXXXAXXXXAXKXXXKXXXXXX

CH 8 (0.686 MEV) 5.240 CPS XXAXXXXXXRXXXXXXAXXXERXK XXX

CH 59 (0.697 MEV) 3.489 CPS XXXXRKKRXEXIKKAKXKKXKKKK

CH @ (0.709 MEV) 4.769 CPS XXXXXXRKXKXKXKXEXKXKXKKXKXKX

CH 1 (0.721 MEV) 2.350 CPS EXXXXXXKXKXXXXXXXKAKXXKR

CH 2 (0.?33 MEV) 2.242 CPS XEAXXXXXKKKXXAXXKXAXKXRXK

CH 3 (9.74S MEV) 2. 424 CPS XXXXXRAXXKXKXAKXXKKXRXKK

CH 64 (0.756 MEV) 2.234 CPS XAXXXXXXXXXXXXXXXXXXXKK

CH 65 (0.268 MEV) 9.332 CPS XXAXXXXXXXXXXXXKXXKXAXK

CH 6 (0.780 MEV) 8.8381 CPS XAXXXEXXXXAXXXKXXXXX

CH B7 (0.792 MEV) 20.493 CPS XXXEXXXXXXXXXXXXXXXXXX

CH 8 (0.804 MEV) 9.339 CPS XXXEXXXXXXXXXXXXXXAX

CH 9 (0.816 MEV) 9.021 CPS XXXXXXXXXXAXXXKXRXXX

CH ® (0.827 MEV) ?.94 PS XXXXXXXXXXXAXXEXXKE

CH 7?1 (@.839 MEV) 290.2 P! xxxxxtxxxxxxx:xxxxxxx

CH 72 (8.851 MEV) 7.491 CPS EXXXXXXXKXXXXRXK

CH 7?73 (0.863 MEV) 8.370 CPS **txttl!!!xiit!t*xx

CH 74 (0.875 MEV) 6.244 CPS XXXXXX xxxxxxxx

CH 75 (0.887 MEV) 16.331 CPS XXXXXXXXXXXXXX.

CH 76 (0.898 MEV) 17.519 CPS ttxxxxxxxtxx:xxx*xx

CH 7?77 (9.910 MEV) 16.689 CPS XXXXXXXXXXXXXXXXXX

CH 78 (0.922 MEV) 17.15@ CPS XXXAXXXXXXXXXXKXXX

CH 79 (0.934 MEV) 19.23@ CPS XXXXXXXXEXXXXXXKXXEKX

CH @ (0.946 MEV) 17.111 CPS XXEXXXXXXXXXXXEXXX

CH 81 (9.957 MEV) 16.248 CPS XXXXXEXXXXXXXXXAX

CH 2 (0.969 MEV) 14.95 PS XXXXXXXKXXXXXXKXK

CH 83 (0.981 MEV) 7.324 CPS XXXXXXXXXXXXXXKXXX

CH 34 (8.993 MEV) 6.276 CPS XXXXRXXXXXXKEXXKXK

CH S (1.5 MEV) 4.813 CPS XXXEXXXXXXKXXXXX

CH 6 (1.017 MEV) 5.703 CPS XXXKXXXXXKXKXXKXK

CH 7 (1.028 MEV) 3.767 CPS XXXXXXXXEXXXKXX

CH 88 (1.040 MEV) 6.414 CPS XXKXXXEXXXXXAXXXX

CH 9 (1.052 MEV) 3.642 CPS XXXXXAXXXXXXXXX BISMUTH 214

CH 90 (1.064 MEV) 3.624 CPS XXXXXAXXXXXXAKX

CH 1 (1.076 MEV) 3.517 CPS XXXXXXXXXXXXAXK

CH 92 (1.087 MEV) 3.700 CPS XXRXXXXXXKXXXEX

CH 93 (1.099 MEV) 4.633 CPS XXXXXXXXXXKXKXAKX

CH 94 (1.111 MEV) 4,303 CPS XXAXXXXXXAXXXNX

CH 895 (1.123 MEV) 3.766 CPS XXXXXXXXXXKXXXX

CH 96 (1.135 MEV) 4.949 CPS EXXXXXXXXXXXKRXK

CH 97 (1.147 MEV) 3.503 CPS XXXXXXXXXXKXKXXK

CH 98 (1.158 MEV) J.481 CPS XXXXXXXXXXKXXKX

CH 99 (1.170 MEV) 13.189 CPS XXXXXXXXXXXXXX

CH 100 ¢1.182 MEV) 13.602 C XXEXXXXXXKXXXXX BISMUTH 214

CH 101 (1.194 MEV) 12.965 CPS XXXXXXXXXXXXXX

CH 102 (1.206 MEV) 2.538 CPS XXEXXXXXXXAXXKX

CH 103 (1.217 MEV) 4.001 CPS XXXXXEXXXXXXXXXK

CH 104 (1.229 MEV) 1.346 CPS XXXXEXXXXXXX

CH 105 (1.241 MEV) 1.113 CPS XXXXXXXXXXXX

CH 106 (1.253 MEV) 3.669 CPS XXXXXXXXXXKXXXX

CH 10?7 (1.265 MEV) 11.91@ CPS XXXXXXXXXXXXX

CH 108 (1.277 MEV) 12.345 CPS XXEXXXXXXXXXX

CH 109 (1.288 MEV) ©®.738 CPS XXEXXXXXXXXX

CH 110 (1.30@ MEV) 444 CPS XXXEXXXXXXXX

CH 111 (1.312 MEV) . 433 CPS XXXXRXXXXXXX

CH 112 (1.324 MEV) 927 CPS XXXXXXXXXXXXX

CH 113 (1.336 MEV) 846 CPS XXXXXXXXXXXXX

CH 114 (1.347 MEV) 896 CPS XXXXXXXXXXXRKX

CH 11§ (1.3S9 MEV) 478 CPS XXXXXXXXKXXX

CH 116 (1.371 MEV) 4 CPS XXXXXXXXXXXXX POTASSIUM 4@

CH 11?7 (1.383 MEV) D.288 CPS XXXXXXXXXXX

CH 118 (1.395 MEV) 3.084 CPS XXKXXXXXXXXXX

CH 119 (1.407 MEV) .642 CPS XXXXXXXXXXX

CH 120 (1.418 MEV) 11.778 CPS XXXXXXXXXXXXX

CH 121 (1.430 MEV) 12.635 CPS XXXXXXXXXKXRXX

CH 122 (1.442 MEV) 10.601 CPS XXXXXXXXXXXX

CH 123 (1.454 MEV) 3.140 CPS XXXXXXXEXX

CH 124 (1.466 MEV) 11.144 CPS XXXXXXXXXXXX

CH 1285 (1.477 MEV) 16.766 CPS XXXXXXXXXXXX

CH 126 (1.489 MEV) .250 CPS XXXXXXXXXX

CH 127 (1.501 MEV) 11. 1 CPS XXXXXXXKXKXEKX

CH 128 (1.513 MEV) 10.296 CPS XXXXXXXXXXX

CH 129 (1.525 MEV) 190,900 CPS xxx:xxxxxxxx

CH 13@ (1.837 MEV) .922 CPS XXXXXX.

CH 131 (1.548 MEV) 10, CPS x:xxnxxxx

CH 132 (1.560 MEV) 1e@. CPS Xtt!!!!*!!x POTASSIUM 4@

CH 133 (1.572 MEV) CPS XXXXXX

CH 134 (1.584 MEV) . cPS xtxttxxxxx

CH 135 (1.598 MEV) 11.1 CPS XXXXKXXXXKXXK

CH 136 (1.608 MEV) 10.130 CPS XXXKXXEXXXXX

CH 137 (1.619 MEV) .651 CPS XXXXXXXXXXXX

CH 138 (1.631 MEV) .204 CPS XXXEXXXXXX

CH 139 (1.643 MEV) . 159 CPS xxxxxxxxxx

CH 140 (1.855 MEV) 8.738 CPS XXXXXXX

CH 141 (1.88?7 MEV) 8.679 CPS xxxxx:txxx BISMUTH 214

CH 142 (1.678 MEV) 10.154 CPS XXEXXXXXXXX

CH 143 (1.690 MEV) 9 CPS XXXXXXXXXXK

CH 144 (1.702 MEV) .453 CPS XXXXAXXXXX

CH 145 (1.714 MEV) 418 CPS XXXXXXXXXX

CH 146 (1.726 MEV) . CPS. XXXXXXXXX

CH 147 (1.738 MEV) .263 CPS XXXXKXXXXX

CH 148 (1.749 MEV) .653 CPS XXXXXXXKXXKX

CH 149 (1.761 MEV) . 412 CPS XXXXXXXXXX

CH @ (1.773 MEV) 019 CPS XXXXXXXXXX

CH 1 (1.788 MEV) .329 CPS XXXXXXXXXX

CH 2 (1.797 MEV) 10.232 CPS XXXXXXXKXXX

CH 153 ( 08 MEV) 9.686 CPS XXXXXXXXXXX

CH 4 ( 20 MEV) ?7.911 CPS XXXXXXXXX

CH S ( 32 MEV) 8.104 CPS XXXXXXXX

CH 6 44 MEV) 9.602 CPS XXXXXERXXX

CH ? C 56 MEV) 9.473 CPS xlxxxxxxxx BISHUTH 214

CH 8 ( 58 MEV) 8.568 CPS txxx:

CH 9 ( ?9 MEV) 1 PS XX

CcH e C MEV) 814 CPS 3‘!!!!*‘!

CH 1 (1.903 MEV) 365 CPS XXXXXXXXX

CH 2 (1.91S MEV) 759 CPS XXXXXXXXXX

CH 3 (1.987 MEV) . 994 CPS XXXXXXXX

CH 4 (1.938 MEV) 477 CPS XXXXXXEXX

CH 165 (1.95@ MEV) .144 CPS XXXXXXXXX

CcH 6 (1.962 MEV) . PS XEXXKXXXK

CH 7?7 (1.974 MEV) 8.214 CPS XXXXXXXXX

CH 8 (1.986 MEV) 9.240 CPS XXXEXXXXXX

CH 9 (1.998 MEV) 7.945 CPS XXXEZXXEXX

CH 9 (2.009 MEV) 7.615 CPS XXXXXXXXX

CH 171 (2.021 MEV) 6.816 CPS XXXXXXXX

CH 172 (2.033 MEV) 8.408 CPS XXXXXXXXX

CH 173 (2.0458 MEV) ?2.196 CPS XXXXXXXX

CH 174 (2.0857 MEV) 7.231 CPS XXXXRXXX

CH 175 (2.068 MEV) ?.473 CPS XXXXXXXX

CH 178 (2.080 MEV) 9.062 CPS XXXXXXXXXX

CH 1?27 (2.092 MEV) 8.116 CPS XXXXXXXXX

CH 178 (2.104 NEV) 8.235 CPS XXXXXXKXXX

CH 1?79 (2.116 MEV) 7.653 CPS XXXXREXXX

CH @ (2.128 MEV) 8.338 CPS XXXXXXXXX

CH 1 (2.139 MEV) ?7.237 CPS XXXXXXXX

CH 2 (2.151 MEV) 7.528 CPS XXXXXXXXX

CH 3 (2.163 MEV) 8.039 CPS XXXAXXXXXX

CH 4 (2.1?7S MEV) 8.5 CPS XXXXXXXKXXR

CH S (2.187 MEV) 8.888 CPS XXXXXEXXEXXX

CH 6 ( 99 MEV) 7.485 CPS XXXXXXXX

CH 7« 10 MEV) 8.211 CPS XEXEXXXXX

CH 8 ( 22 MEV) 8.233 CPS XXXXXXXXX

CH 9 34 MEV) 8.055 CPS XXXXXXXXX

CH 9 ( 46 MEV) 7.825 CPS XXXXXXXXX

CH 1 ¢ 58 MEV) 7. CPS XXXXXXXX

CH 2 ( 69 MEV) 8.4 CPS XXXXXXXXX

CH 3 ( 81 MEV) ?.440 CPS XXXXXXXX

CH 4 ( 93 MEV) ?7.686 CPS XXXEXRXXX

CH S (2.30S MEV) 7.110 CPS XXXXXXXX

CH 6 ( 1?7 MEV) 7.329 CPS XXXXEXXX

CH 197 (2.329 MEV) 7.890 CPS XXXXXXXXX

CH 8 ( 49 MEV) ?.771 CPS XXXXXXXXX

CH 9 ( S2 MEV) 7.147 CPS XXXXXXXX

CH ® ( 64 MEV) 6.729 CPS XXXXXXXX

CH 201 ¢ 76 MEV) 6.264 CPS XXXXXXX

CH 2 ( 88 MEV) 6.318 CPS XXXXXXX

CH 3 (¢ 99 MEV) 7.050 CPS XXXEXXXXX

CH 4 (2.41% MEV) B.5S96 CPS XXXXXXXX THALLIUM 268

CH S (2.423 MEV) B5.4868 CPS XXXXXXX

CH € (2.435 MEV) 5.589 CPS XXXXXXXX

CH 7 (2.447 MEV) ?.933 CPS XXXXXXXX

CH 8 (2.459 MEV) 515 CPS XXXXXXXX

CH 9 (2.479 MEV) 2 CPS XXXXXXXX

CH @ (2.482 MEV) . 1 CPS XXXXXXXX

CH 211 (2.494 MEV) .§73 CPS XXXXXXXX

CH 212 (2.506 MEV) .41? CPS XXXXXXX

CH 213 (2.518 MEV) .845 CPS XXXXXXX

CH B14 (2.529 MEV) . 12?7 CPS XXXXXXX

CH 215 (2.541 MEV) .355 CPS XXXXXAX

CH 216 (2.553 MEV) . 964 CPS XXXEXXXX

CH 217 (2.565 MEV) .820 CPS XXXXXXXX

CH 218 (2.57? MEV) .670 CPS XXXXXXXX

CH 219 (2.589 MEV) .808 CPS XXXXXXXX

CH 220 (2.600 MEV) . 949 CPS XXXXXXX

CH 221 (2.612 MEV) .17? CPS XXXXXXX

CH 222 (2.624 MEV) .176 CPS XXXXXXX

CH 223 (2.636 MEV) . 109 CPS XXXXXXX .

CH 224 (2.848 MEV) 6.347 CPS XXXXXXX

CH 225 (2.660 MEV) 7.049 CPS XXXXXXXX

CH 226 (2.671 MEV) 5.?757 CPS XXXAXXX

CH 227 (2.683 MEV) S.645 CPS XXXEXXX

CH 228 (2.695 MEV) 5.229 CPS XXXXXX

CH 2289 (2.707 MEV) 5.415 CPS XXXXXX

CH 230 (2.719 MEV) 6.190 CPS XXXXXXX

CH 231 (2.73@ MEV) 6.092 CPS XXXXXXX

CH 232 (2.742 MEV) €.466 CPS XXXXXXX

CH 233 (2.754 MEV) ?7.232 CPS XXXXXXXX

CH B34 (2.766 MEV) 5.533 CPS XXXXLXX

CH 235 (2.778 MEV) 6.309 CPS XXXXXXX

CH 236 (2.79@ MEV) 5.559 CPS XXXXXXX

CH 237 (2.801 MEV) 5.206 CPS xXxxxxx THALLIUM 208

CH 238 (2.813 MEV) 6.045 CPS XXXEXXX

CH 239 (2.82S5 MEV) 5.2857 CPS XXXXXX

CH 240 (2.837 MEV) 5.640 CPS XXXXXXX

CH 241 (2.849 MEV) 5.8 CPS XXXXXXX

CH 242 (2.860 MEV) 5.348 CPS XXXXXX

CH 243 (2.872 MEV) 4.804 CPS XXXXIXX

CH 244 (2.884 MEV) 4.742 CPS XXXXXX

CH 245 (2.896 MEV) 5.304 CPS XXXXXX

CH 246 (2.908 MEV) 5.248 CPS XXXXXX

CH 247 (2.92@ MEV) 6.036 CPS XXXXXXX

CH 248 (2.931 MEV) S.714 CPS XXXXXXX

CH 249 (2.943 MEV) 5.513 CPS XXXXXXX

CH 250 (2.955 MEV) S.910 CPS XXXXXX

CH 251 (2.967 MEV) S.578 CPS XXXXXXX

CH 252 (2.979 MEV) €.256 CPS XXXXXXX

CH 253 (2.999 MEV) 5.207 CPS XXXXXX

CH 254 (3.802 MEV) 9.302 CPS XXXXXXXXXX TOTAL COUNT

CH 255 (3.014 MEV)1000.000 CPS XXXXXXXEXXEAXXAXXEEXXXEXXXKRXEEXXRRXAXRRAXREEXXERERXREXXEXXXRRXXRREAXEKXX R XXX RXKE XXX XXXR XXX R XXX RXARKRARR
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Thus, energy peaks within a spectrum of a given element are Gaussian

shaped rather than pure line spectra.

Additionally, we are dealing

with finite spectral windows, multiple peaked spectra, and pulse
pileup; all tend to couple each window's response to the other.

Keeping in mind that we are dealing with the count rates correspond-
ing to the concentrations presented in the last table, we define the

following:

KC4 = uncorrected system count rate for the K channel

UCy

TCy

— c o
- —te —.
n n L]

where "i" refers to the ith pad.

We also define the following:

T kk= sensitivity
L ky= sensitivity
z kt= sensitivity
T yk= sensitivity
z yu= sensitivity
L yt= sensitivity
z tk= sensitivity
g ty= sensitivity

z tt= sensitivity

of
of
of
of
of
of
of
of
of

KC5
KCj
KCy
UCy
UC4
UCj
TCy
TCy
1C4

Using the above definitions,
tionship by means of the following nine (9) equations in sets of

three (3) per pad.

to
to
to
to
to
to
to
to
to

we

concentrations
concentrations
concentrations
concentrations
concentrations
concentrations
concentfations
concentrations

concentrations

of
of
of
of
of
of
of
of
of

now construct the

uncorrected system count rate for the U channel
uncorrected system count rate for the T channel

the percent differential concentration of potassium
ppm differential concentration of uranium

ppm differential concentration of thorium

functional rela-

Kpad  KC = tkkK + zxyU + gitT
U = wukk + gyl + gutT
TCk = kK + zgylU + T
Upad  KCy = tkkK + zkyU + gyt

UCy = cukK * zZyyU + gueT

n

TCy = kK + zgyU + ggeT
T pad KCy = kK + gl + T
kK + gyl + gutT
TCt = kK + ol + g7

UCt

Separating these equation into consistent groups, we get for the
uncorrected count rates in the K channel

(K pad)  KCx = zkkKk + zkuVk + tktTk
(U pad)  KCy = zkkKu + zkulu + cktTy
(T pad) KCy = tkkKt + ckult + zktTt
The equations can be expressed in matrix notation
key | K U T ] [Tk |
KCy = Ku Uy Ty . Zku
KCt K¢ Ug Tt Tkt
— - — S

Where the k, u and t subscripts represent the K, U and T pads.

In a similar manner we can write two other matrix equations for
UC; and TCj respectively.

— - — o -
UCk Kk Uk Tk Zuk
ucy = Ky Uy Ty . Tuu
UCt K T Cut

|t | | ke Ut t | | fut ]

A10



= P—
r-TCk Ke U Tk Ltk
TCy = Ky Uy Ty . Ctu
TCy K¢ Ut Tt Ltt

Collecting the above, these equations can be expressed in matrix
form as

p— — r— —
KCx UCk TCy Kt Uk Tk Tkk Tuk Gtk
KCy UCy TCuf{ = |Ku UYu Tu ' |%u Zuu Ztu
KC uc TC K u T Tkt G%Sut Gttt
or
A=B - ¢

where A is the residual count rate matrix, B is the matrix of the
known differential concentrations and ¢ the sensitivity matrix.

Rearranging the above equations we have
B=f-7-!
We now define
A
Eliminating ¢t , we get
B=A- 4
We can now solve for & by matrix inversion.

Therefore, the differential concentrations in the mixed pad can be
derived from the k,u,t pads to check the computed a.

K MK Bku At | KCr
Up | = buk  Byu Mgt . UCq,
| Tm_| Lftk Stu At | | TCr |

where the subscript m refers to the mixed pad. Expanding this in
algebraic form we obtain the following set of equations:

A1l

Km = Sk (KCp + Suge+ &t TCh)

Ak Ak

Un= Auu(UCp+ Butre + Auk Kep)
&k " duy

Tm= 2t(TCp+ Atuyc + Atk kem)
bt &t

T?e_terzs in Earegthesis in the above 3 equations are the “"corrected
stripped count rates" for the system, and the strippi ici
Scripped count Y ripping coefficients

(effect of uranium on potassium)

&ku
Bk
Skt = ﬁEE (effect of thorium on potassium)

Syt = 4t  (effect of thorium on uranium)

Byy
Suk = Mk (effect of potassium on uranium)
Ayy
Sty = 2%%. (effect of uranium on thorium)
Stk = 4tk (effect of potassium on thorium)

Ot
These stripping coefficients are defined in terms of Sji in order

to eliminate confusion with a, 8, and which are s i i
slightly differently. v omet imes defined

ATMOSPHERIC RADON CORRECTION

Consider the crystal configuration shown below:

Xtal 2

/////////////////////// /A4—Lead Shield

Xtal 1




Let 1 and 2 designate the down and up crystal respectively. The down
crystal sees radiation rates of Iy composed of the air signal Ia
and the ground signal Ig plus aircraf% and cosmic background.

Therefore Il = Ig + Ia + A1 + C1

Similarly, the up crystal sees the air signal and ground signal (both
somewhat attenuated) plus an aircraft and cosmic background.

Therefore 12 = 2Ig + mIa + A2 +C2

Where m is the response to the air signal and is the % of the
ground signal getting through to the up detector.

Using the test pad data, the factor can be determined. Consider
the two previous equations. When we subtract the matrix pad data
from the K, U, and T pad data, we have essentially set Al’ A2,
Cl’ and 02 and I_ equal to zero.

a
Therefore I1 = 1

12 = gl

Instead of using the count rates we can use the resultant sensitivi-
ties l/Auu to determine & for the elemental channel U.

1/a
1/a

uu_ (up)

uu (down)

It should be noted that due to "shine around" (since the shielding is
not an infinite plane, the upward looking crystal responds to the
surrounding terrain) on the test pads, as altitude increases, should
decrease, thus 2= f(h).

Only the factor m remains to be determined. This unfortunately
cannot be determined from test pad data. It can however be deter-
minef by flying over water (e.g. use of the Lake Mead over-water
data).

Consider the equations for I; and I2 again
I1=1g+Ig+A +0C
Ip =2Ig + mIg + A2 + C2
Over water Ig =0
We have A1, Az, C1, and Cp defined.

Removing the aircraft and cosmic background from the over water data
and we are left with

Iz = mIa

Since m is the shielding factor response to the air signal, we should
have an air signal to "shield". Thus m is best determined if there
is radon present.

Both up and down counting rates are corrected for aircraft and cosmic
background and so we can solve the following two equations for

Iy

—
—
|

= Ig + I
12 =.Q,Ig + mIa

mlag = I2 - 2lg

but Ig = I - I

then I (m-g) = I2 - 14

or I = 12 - 1 _ gy air
m- 2

and I is then the Bi Air contribution from the surrounding air.
This is then subtracted from the down looking U count resulting in
corrected data.
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DATA PROCESSING

DATA PREPARATION

The following sections summarize the techniques used for reduction
and processing of the airborne data collected by geoMetrics.

Field Tape Verification and Edit

The field data tapes containing the airborne data are read on a
computer to verify the recording and data quality. Data recovery is
essentially 100% from the field tapes. During this phase, statis-
tics are generated summarizing all the variables recorded for each
flight 1line. Simultaneously, the spectral peaks are evaluated for
shifts using a centroid calculation and the particular window's peak
channel. The data are also checked for correct scan lengths and
proper justification of data fields within each scan and and live
time calculations are made.. During this process, the desired window
data fields are extracted from each spectrum and rewritten as a
reformatted copy tape. (Portions of this operation were performed in
the field using the G-725 field computer system.)

The reformatted raw data for each flight line (with aborted or un-
necessary flight line data edited out) are then checked for consis-
tency, data spikes, gradients, etc. Every correction suggested by the
computer is evaluated by the data processing personnel prior to imple-
mentation. Upon completion of the phase, the data on the output tape
are "clean" and ready for subsequent correction of the radiometrics and
tieing of the magnetics.

Flight Line Location

A single frame 35 mm camera is used for obtaining position recovery
information. The photo locations are spotted or transferred to
a suitable base map and are digitized. The fiducial numbers of the
spotted points along each line are entered during the digitying
process. A computer program is used to check the consistency of
these data using calculated intersections from tie line to tie Tline
and from traverse to traverse. This program allows easy detection
of entry errors as well as potential flight path recovery errors.

A computer program then calculates the map location for each inter-
section and the beginning and end of each line based on the fiducial
numbers and the control line/tie grid. A computer plot is made of
these locations to check against the field plot and correct editing
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information. These flight lines are then overlain on the geologic
base map and each map unit is digitized such that each sample falls
within a single unit. This resulting location information is then
merged with the geophysicial data using the fiducial numbers as
common reference.

RADIOMETRIC DATA REDUCTION

Reduction of the raw window data was carried out utilizing system
calibration constants as derived from high altitude over water flights,
Lake Mead Dynamic Test Range, and the Walker Field Test Pads. The data
reduction sequence used is summarized in Figure VII. Processing of the
data was performed using the window energies given below:

Total count - 0.4 to 3.0 MeV

K - 1.37 to 1.57 MeV
U - 1.66 to 1.87 MeV (downward looking system)
Uup - 1.04 to 1.21 MeV and 1.65 to 2.42 MeV (upward

looking system)
T - 2.41 to 2.81 MeV
Cosmic - 3 to 6 MeV (downward and upward looking system)

Aircraft and Cosmic background for the Queen Air over these windows
are as follows:

QUEEN AIR
Aircraft Cosmic*
TC (cps) 152.04 2.3833
K (cps) 16.06 0.1322
Udn (cps) 6.50 0.1098
Uup (cps) 3.17 0.5540
T (cps) 3.42 0.1503

*Cosmic background values are in cps per 1.0 cps in the 3-6 MeV
window.
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Compton corrections to the down data were made using the following
constants:

Sij QUEEN AIR
Sku 0.8437

Skt 0.1584

Sut 0.2703

Suk 0.0

Stu 0.05614

Stk 0.0

The ij subscripts represent the influence of the jth window on

the ith window.

A1l parameters except for Sut are considered constants. Sut was

considered an altitude dependent paramenter utilizing the following
expression (after Grasty, 1975).

S = S

ut ”to + 0.0076h, where h is the altitude in

hundreds of feet.

Altitude attenuation coefficients used are defined as follows:

ALTITUDE ATTENUATION COEFFICIENTS

QUEEN AIR
TC (per foot) 0.002011
K (per foot) 0.002740
U (per foot) 0.002479
T (per foot) 0.002048
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A1l radiometric data presented in the strip charts have been normal-
ized to 400 feet mean terrain clearance at STP using the expression:

273.15 X P

exp - u. — (h - 400)
T

V' 760

where h is the height in feet,u, is the appropriate altitude at-
tenuation coefficient, P is in mm 'of Hg, and T is in degrees Kelvin.
In cases where the altitude exceeds 1,000 feet, the correction co-
efficients were limited to the 1,000 foot value.

Bi Air calculations are made using the following expressions:

U - (R _+C'uk R _+C'utR,)
up us Tu ks CTuu ts’ 2
Bi,. =
Air m- 9
Where Uup = count rate from upward detectors
& = crystal coupling constant
m = crystal geometric factor
ct,,Cc .,C'  =stripping coefficients relating down data
uk ut uu to up data
Rus = stripped uranium count rate - down system
Rks = stripped potassium count rate - down system
Rts = stripped thorium count rate - down system

The numerical values for the constants £, m, c'uk’ and C'uu are
given below:

QUEEN AIR
[ 0.1101
m 0.596
C'uk .00947
C'uu .07136
C'ut .04636
ug -0.000032

um -0.000192



(m are altitude dependent as follows:
% = 2 -u% x h, where h is in feet
m=m-um x h, where h is in feet
» Bi Air data are filtered and the filtered results are then

ed on a point by point basis from the corrected uranium window

rindow data are then evaluated for statistical adequacy prior to
ude correction to ensure they are significant within the context
e anticipated errors in count statistics.

stical Adequacy Test

tatistical adequacy test is made to determine whether the
cted data sample is sufficiently greater than the "noise" to
sent the "signal" of interest.

n define three separate criteria for detection thresholds

Currie, Analytical Chemistry, Volume 40, No. 3, March 1968)
1ich only one 1is directly applicable to our case; this is the
ical level". This is the level at which the decision is made
a signal is "detected". We thus define this critical level as
level at which the data are statistically adequate.

ng the actual levels in counts per second, "a priori " for each
ntal window is difficult at best since the full effect of all
eters affecting the counts is not known to a sufficient degree
rtainty. If the corrections to the data are a significant
on of the count rate, most of the error (exclusive of systematic
s due to electronics, etc.) in the corrected data can be ascrib-
random errors within the applied corrections. The corrections
asically the results of counting radioactive decay products (gamma
and are therefore assumed to follow the classical Poisson distri-
n. The following assumptions concerning these corrections are:

In the best case, the error in each correction is additive.

The sum of these corrections also follows a Poisson distribu-
tion.

The uncertainty in the correction itself is equal to the
square root of the correction applied.

This uncertainty is directly reflected in the corrected single
record count rate.

With these assumptions in mind, the criterion for determining the
statistical adequacy of a given data sample is defined as follows:

"If a corrected single record data sample exceeds 1.5 times the
square root of the summed correction applied to that data
sample, then that data sample is statistically adequate."

Since any calculation using statistically inadequate data (such as
ratios) is also inadequate, the adequacy of each element of the
single sample record data is tested prior to the calculation. This
is done during the course of the processing by retaining all correc-
tions applied to each data sample and determining its adequacy as
explained above.

Not only are the results of this statistical adequacy test used to
insure that calculated ratios will be meaningful but they are also
utilized to determine the optimum interval over which the data should
be averaged (e.g. 5 seconds or 7 seconds, etc.) to improve the overall
data statistical adequacy In the case of this project, the resulting
averaging sample interval was 7 seconds.

Conversion to Equivalent ppm and Percent

At this point the data are single record corrected samples in units of
counts per second. These data are then converted to equivalent ppm
(parts per million) uranium, thorium and percent potassium. The
conversion factors are the sensitivities derived from the Lake Mead
Dynamic Test Range data at 400 feet mean terrain clearance.

Equivalent Queen Air

Radioelement Percent/ppm Counts/Second
K 1%K 91.5

U 1 ppmeu 10.4

T 1 ppmeT 6.4
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TIC DATA REDUCTION

lagnetic data reduction processes are: correction for diurnal
tion, tieing to a common magnetic datum, and subtraction of the
nal magnetic field as defined by the International Geomagnetic
ence Field (IGRF). During data acquisition, the magnetic field is
ored by a ground-based diurnal magnetometer that samples every
seconds at a sensitivity of one-quarter gamma. These data are
ded on magnetic tape along with the time for synchronization with
irborne data.

jurnal data are edited to keep only samples taken during flight
and remove spikes and man-made magnetic events. After editing,
data are displayed in profile form to ensure that all correc-
necessary have been made. Next, the data are synchronized in
with the airborne data, interpolated, and subtracted from the
rne magnetic data.

iurnally corrected magnetic data are then processed by a tieing
am that compares the magnetic differences at intersections of
t lines and tie lines. This program calculates individual mag-
field biases for each flight tie line based on tie line intersec-
This allows miss-ties to be minimized throughout the survey.
biases usually represent, after diurnal correction, systematic
tic changes caused by such things as heading error, changes in
ion of the ground-based magnetometer, or changes in the airborne
ment. The biases are manually evaluated and selectively applied.

DATA PRESENTATION

General

The majority of the data products are presented in this report.
These include the uranium anomaly/interpretation maps and pseudo-
contour maps of potassium, uranium, thorium, and magnetic data which
are integrated as part of the text in the interpretation section. In
addition to these data, this report contains data presented in the form
of radiometric profiles, flight path recovery maps, standard deviation
maps, and histograms. Microfiche data are contained in the back cover
of each report. Data tapes are available separately.

Radiometric Profiles

Stacked profiles were prepared from the averaged data for each traverse
and tie line. These stacked profiles, plotted at a linear scale of
1:250,000, contain the following parameters: corrected Total Count,
percent potassium, equivalent ppm uranium, equivalent ppm thorium,
eU/eT, eU/%K, and eT/%K ratios, equivalent ppm Bi Air, radar altimeter,
and magnetometer data. Each of the stacked profile sheets contains a
plot of the flight path superimposed on a geologic strip map. Included
along these profiles are the fiducial numbers which correspond to
flight path position as displayed on the flight path recovery maps.
Each of the stacked profiles represents the data contained on the
specific flight line within the boundaries of the specified NTMS
Quadrangle sheet.

Radiometric traces on the stacked profiles contain an indicator show-
ing those data which are statistically inadequate. These statistical-
ly inadequate data are marked by a small vertical tick at the sample
location. The altitude profile has been limited in display to 1,000
feet. A dashed line at the 700 foot level is presented to show those
data which do not meet the altitude specifications. The vertical
scale of each variable remains constant on all stacked profiles. When
overranging occurs, the trace is stepped and the step labeled showing
the actual value. A pictorial representation of such a stepping
profile is shown in Figure VIII. At the end of each stacked profile, a
statistical summary of the minimum value, maximum value, mean, and
standard deviation for that variable is presented.

This report contains an equivalent set of stacked profiles for each

quadrangle, photographically reduced to an approximate scale of
1:500,000.

MAGNETIC PROFILES

A set of profiles containing the magnetic data (corrected, with IGRF
removed), barometric altimeter data, radar altimeter data, diurnal
monitor data, and temperature data are available at a linear scale of
1:250,000. Each of the stacked profiles contains a plot of the
flight path superimposed on the geology over which the aircraft flew.
Reduced scale (1:500,000) copies of these are presented in of this
report.
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FLIGHT PATH MAPS

For each of the NTMS quadrangle sheets covered by this survey, a
flight path position map is available at a scale of 1:250,000. The
actual flight path has been superimposed on the geologic quadrangle
maps. Flight lines and tie lines are annotated along with fiducial
numbers of located positions. Reduced scale (1:500,000) copies
of these can be found in this report.

STANDARD DEVIATION MAPS

Gamma ray standard deviation maps have been prepared for each NTMS
quadrangle included 'in this survey. The six maps generated represent
the following parameters: percent potassium, equivalent ppm uranium,
equivalent ppm thorium, and eU/eT, eU/%K and eT/%K ratios. The data
contained in each map represent only those data which are considered
statistically adequate. This automatically excludes all data collected
over water or data which falls outside of altitude specifications
(i.e. altitude greater than 700 and less than 200 feet). The symbolism
of each of the six maps is identical. The center of each circle
represents the central averaged sample since the data had been averaged
over a / second interval. The small boxes adjacent to each of the
circles represents one standard deviation from the mean for that
specific data sample. In order to determine whether the data shown
are represented by positive or negative standard deviations, consider
each map with north pointing away from the viewer. For east/west
lines (traverse lines) positive standard deviations lie above or to the
north of the traverse line with negative standard deviation below or to
the south. On the north/south 1lines (tie 1lines) positive standard
deviations are to the left of the viewer (west) with negative standard
deviations to the right (east).

These maps were generated at a scale of 1:250,000 for each NTMS sheet
and in addition, are presented in each report at a reduced scale of
approximately 1:500,000.

HISTOGRAMS

Computer generated histograms, showing the equivalent ppm and percent
distributions for the three gamma ray emitters and their ratios mea-
sured and calculated as a function of computer map unit are presented
in this report (See Figure IX). Information contained on these his-
tograms includes the standard deviation as calculated about the arith-
metic mean (or median), and the total number of samples from which the
statistics were derived.
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DATA LISTINGS

Single record reduced and averaged record (statistical analysis)
data listings have been prepared on microfiche. The microfiche are
contained in each report. Each of the single record and averaged
record data listings are presented for the data contained in a single
quadrangle. The data contained in the single record data listings are
summarized below:

MAP UNIT : TS Tor sampres: 17516 1. Fiducial number
URAMIUM 2. System/Quality (SAKUT) - The first digit identifies the system
312 used to collect the sample. The remaining digits define the

results of statistical adequacy testing for altitude, potassium,
uranium, and thorium. A value of 0 indicated that the data
are statistically adequate. A value of 1 indicates that the
data are statistically inadequate. Al1 data collected in excess
of 700 feet and less than 200 feet are considered statistically
inadequate.

3. Time - time presented in hours, minutes, and seconds

>
2 4, Altitude - altitude presented in feet above terrain
w
2
w 5. LAT/LONG - Latitude and Longitude presented in terms of decimal
“ degrees
6. Magnetic field expressed in residual gammas
7. Geology - code representing geologic units
8. %K, eU, eT - percent potassium, equivalent ppm of uranium and
thorium
0 y y T ¥ ' " i 9. eU/eTH, eU/¥%K, eTH/%K - calculated ratios of the three parameters
U EQUIVALENT PPN 8 . O
A - 10. Total count - corrected total count data (0.4 to 3.0 MeV
hEoTAn 2.8 2.8 17488 "2t ( )
11. COS - downward looking cosmic count rate in the 3-6 MeV channel
12. Uair - atmospheric Bi-214 equivalent ppm
FIGURE IX Sample Computer Map Unit Histogram 13. Temperature - outside air temperature in degrees centigrade

14, Press - barometric pressure in mm of mercury



averaged record (statistical analysis) data listings are summar-
below:

Fiducial number

System/Quality (SAKUT) - The first digit identifies the system
used to collect the sample. The remaining digits define the
results of statistical adequacy testing for altitude, potassium,
uranium, and thorium. A value of 0 indicated that the data
are statistically adequate. A value of 1 indicates that the
data are statistically inadequate. Al1 data collected in excess
of 700 feet and less than 200 feet are considered statistically
inadequate.

LAT/LONG - Latitude and longitude presented in terms of decimal
degrees

Magnetic field expressed in residual gammas
Geology - code representing geologic formations

%K, eU, eT - percent potassium, equivalent ppm of uranium and
thorium data and the number of (+) standard deviations from
the mean

eU/eTH, eU/%K, eTh/%K - calculated ratios of the three parameters,
and the number of (+) standard deviations from the mean

Total count - corrected total count data (0.4 to 3.0 MeV)
C0S - downward looking cosmic count rate in the 3-6 MeV channel

Uair - atmospheric Bi-214 in equivalent ppm

TAPES

tape files have been generated for each of the 1:250,000 NTMS
rangle sheets. The tapes are IBM compatible and recorded on
‘ack EBCDIC at 800 bpi. Five separate types of data tapes are
anted: raw spectral data tapes, single record reduced data tapes,
istical analysis tapes, magnetic data tapes and a statistical
ysis summary tape. Detailed descriptions of the data tape formats
ow this discussion.

DATA INTERPRETATION METHODS

General

The stated objective of the NURE Program is the evaluation of the
uranium potential of the United States. In support of this goal,
high sensitivity airborne radiometric and magnetic surveys have been
implemented to obtain reconnaissance information pertaining to regional
distribution of wuraniferous materials. Within this context, data
interpretation has been oriented toward regional detection and descrip-
tion of anomalously high concentrations of uranium.

By far the most significant natural sources of gamma radiation in
the geologic environment are the radioactive decay series of potassium
40 (K40), thorium 232 (Th232) and uranium 238 (U238) of which 0.7%
is uranium 235. Potassium 40 is the Tlargest contributor to natural
radioactivity, accounting for nearly 98%, as it is the most abundant
gamma ray emitter-.012% of all potassium in nature. (Refer to GSA
Memoir 97 for abundances of uranium, thorium, and potassium).

Potassium 40 is directly identified by the airborne spectrometer
from a single clear peak at 1.46 mev (million electron volts) in its
gamma ray spectrum. However, thorium 232 and uranium 238 do not have
any clear, distinct peaks at sufficiently high energies to allow
direct detection from airborne systems. Instead, daughter products
which do have distinct peaks are measured as representing the abundance
of the parent element. For thorium 232, the daughter nuclide thallium
208 (T1208) has a distinct peak at 2.62 meV while uranium 238 has a
daughter, bismuth 214 (Bi214) possessing a clear peak at 1.76 meV
(see Figure 7 for a composite decay series spectrum). Consequently
the fundamental assumption implicit to airborne uranium and thorium
measurements is that the measured daughter products are in radioactive
equilibrium - the number of atoms of disintegrating daughter nuclides
are equal to the number being formed (see Adams and Gasparini, 1970).

An airborne gamma ray measurement is the sum of photons counted during
a specified time interval from a multitude of gamma ray sources which
include the three geologic emitters that are being sought plus other
interfering sources. These others include, but are not limited to
higher energy cosmic rays, aircraft and instruments, contributions
from overlapping decay series and airborne radon 222. (See Burson,
1974 and McSharry, 1973 for a more complete discussion of airborne
radiometric measurements, and Radiometric Data Reduction in this
volume for a complete description of data correction procedures).

When correlating ground data (geochemical, geological, etc.) with
the corrected data derived from raw airborne measurements, the inter-
preter must remember what an individual airborne gamma ray sample
physically measures. First, the terrestrial component of the gamma
radiation measured by the airborne detector emanated primarily from
the upper 18 inches of material on the earth's surface (Gregory and
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d, 1963). The airborne measurement cannot "see" any deeper
the underlying rock material and is essentially a measurement
» s0il's or exposed (weathered) rock's radioactivity. Secondly,
each airborne sample is an accumulation of gamma rays measured
noving platform over a fixed period of time, the individual

represents a large areal extent of surficial material. For
survey, with specifications of 400 feet mean terrain clearance

average ground speed of 140 miles per hour, a one second sample
ponds to an oval approximately 750 feet long by 600 feet wide
ing an infinite, uniformly distributed source). Accordingly,
ed samples represent tremendous volumes of surficial materials.

ology

cribed previously, the gamma ray data were located by computer
1its, histograms were produced and statistical analyses per-

The basic unit for interpretation then is the averaged sample
:s attendant deviations about a particular map unit's mean.

*anium anomaly/interpretation map displays each individual
ed sample that meets the following criteria:

he averaged uranium sample must be greater than or equal to
standard deviation above its map unit mean.

he sample must have a U/T ratio greater than or equal to 1
tandard deviation above its unit mean.

ach U/T ratio defined in (2) must have a corresponding thorium
alue lying at least greater than minus one (-1) standard devia-
ion below the mean. If the thorium sample is less than one
tandard deviation below the mean, the U/T ratio is considered
uestionable.

ie possible anomalies displayed on the map are then examined
usters, trends, and comparisons with all other available data.

n requirements in the subsequent interpretation discussions of
uadrangle for anomalies listed in the uranium anomaly summary
fined as follows:

o (2) consecutive averaged U samples lying two or more stan-
ard deviations above the mean or three (3) consecutive averaged

samples, two of which are one (1) or more standard deviations
id the third of which is two (2) or more standard deviations
»ove the mean.

tical anomalies which meet the above criteria can result from
| factors or circumstances including: (1) true concentration
niferous minerals, (2) differential surface cover (soils and/or

vegetation) within a Tlithologic unit, (3) local weather conditions
such as rain and snow, (4) extreme facies variation within a mapped
unit, and (5) differential weathering of rocks within mapped units.
Obviously an averaged sample which lies on the boundary between two
map units is not truly reflecting either one, but is rather an average
of both. Thus, for two markedly different units, such a sample would
be anomalous relative to one of the units and not be a true indication
of radioactive differences within the unit.

The percent potassium, equivalent ppm thorium and uranium, the three
ratios and residual magnetic data were plotted as separate pseudo-
contour maps and overlain on the geologic base map and standard devia-
tion maps. Regional trends of each variable and average valves could
thus be easily and quickly determined and compared with the associated
geological, magnetic, and statistical trends. Only the long wave-
lengths within each variable would show any line-to-line continuity
on the pseudo-contour maps and thus, only regional trends will appear.

Each quadrangle's stacked profiles were also overlain on the corres-
ponding geologic and standard deviation maps and anomaly map to further
delineate trends and to allow a more detailed analysis of individual
anomalies. Since the interpretation was concentrated on detection
of anomalous uranium, subtle trends present in the potassium and
thorium channels and ratios were only examined in a cursory manner.
Even during such a brief examination of the profiles, it was evident
that the spectrometer system was highly sensitive to changes in surface
materials even in areas of low counting rates such as glacial drift.
Thus radiometrics have a real potential for performing general sur-
ficial mapping "geochemical analysis" on a geologic unit (or soils)
basis in addition to merely radioactive mineral "anomaly hunting".
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TAPE FORMATS
SINGLE RECORD REDUCED DATA TAPE
REFERENCE: Paragraphs 4.7.6 and 6.1.6, BFEC 1200-C
The Single Record Tape is an unlabeled, nine track, 800 BPI, NRZI.
A1l data are recorded as EBCDIC characters. Each tape contains but
one file of format, header, data, and trailer records for no more

than one quadrangle. The tape is divided into 6900-character blocks
containing the following information.

Block 1 - Format Data

This block contains 6768 characters in 94 consecutive lines of 72
characters containing the following literal description.

02 0978 (DATA TAPE TYPE AND FORMAT SPECIFICATION DATE CODES)

SINGLE RECORD REDUCED DATA TAPE

FORMAT FOR TAPE IDENTIFICATION BLOCK (SECOND BLOCK)

ITEM FORMAT DESCRIPTION

1. A40 QUADRANGLE NAME AS PROJECT IDENTIFICATION

2. A20 NAME OF SUBCONTRACTOR

3. I4 APPROXIMATE DATE OF SURVEY (MONTH, YEAR)

4. I1 NUMBER OF AERIAL SYSTEMS USED TO COLLECT DATA FOR
THIS QUADRANGLE

5. I1 AERTIAL SYSTEM IDENTIFICATION CODE FOR FIRST
SYSTEM

6. A20 AIRCRAFT IDENTIFICATION BY TYPE AND FAA NUMBER

FOR FIRST SYSTEM

7. F6.1 NOMINAL ALTITUDE SYSTEM SENSITIVITY RELATIVE TO
TERRESTRIAL POTASSIUM (K-40) TO ONE DECIMAL PLACE
IN CPS PER PERCENT K

8. F6.1 NOMINAL ALTITUDE SYSTEM SENSITIVITY RELATIVE TO
TERRESTRIAL URANIUM (BI-214) TO ONE DECIMAL PLACE
IN CPS PER PPM EQUIVALENT U

9. F6.1 NOMINAL ALTITUDE SYSTEM SENSITIVITY RELATIVE TO
TERRESTRIAL THORIUM (TL-208) TO ONE DECIMAL PLACE
IN CPS PER PPM EQUIVALENT TH

ITEM FORMAT DESCRIPTION

13 I3 NUMBER OF CHANNELS (0-3 MEV) IN 4PI SYSTEM FOR
FIRST AERIAL SYSTEM
14 I3 NUMBER OF CHANNELS (0-3 MEV) IN 2PI SYSTEM FOR

FIRST AERIAL SYSTEM
15-24 (SAME) REPEAT OF ITEMS 5-14 FOR SECOND AERIAL SYSTEM
* *

* * *
* * *

85-94 (SAME) REPEAT OF ITEMS 5-14 FOR NINTH AERIAL SYSTEM

95 I3 NUMBER OF FLIGHT LINES ON THIS TAPE

96 I4 FIRST FLIGHT LINE NUMBER ON THIS TAPE

97 I6 FIRST RECORD NUMBER OF FIRST FLIGHT LINE

98 I3 JULTAN DATE (DAY OF YEAR) FIRST FLIGHT-LINE DATA

WAS COLLECTED
99-101 I4,16,I3 REPEAT OF ITEMS 96-98 FOR SECOND FLIGHT LINE ON

THIS TAPE
* * *
* * *
* * *
390-392 14,16,I3 REPEAT OF ITEMS 96-98 FOR 99th FLIGHT LINE ON
THIS TAPE

FORMAT FOR SINGLE RECORD REDUCED DATA RECORD (THIRD THRU LAST BLOCK)
ITEM FORMAT DESCRIPTION

1 Il AERTAL SYSTEM IDENTIFICATION CODE

2 I4 FLIGHT LINE NUMBER

3 I6 RECORD IDENTIFICATION NUMBER

4 I6 GMT TIME OF DAY (HHMMSS)

5 F8.4 LATITUDE TO FOUR DECIMAL PLACES IN DEGREES

6 F8.4 LONGITUBE TO FOUR DECIMAL PLACES IN DEGREES

7 F6.1 TERRAIN CLEARANCE TO ONE DECIMAL PLACE IN METERS

8 F7.1 RESIDUAL (IGRF REMOVED) MAGNETIC FIELD INTENSITY
TO ONE DECIMAL PLACE IN GAMMAS

9 A8 SURFACE GEOLOGIC MAP UNIT CODE

10 14 QUALITY FLAG CODES

11 F6.1 APPARENT CONCENTRATION OF TERRESTRIAL POTASSIUM
(K-40) TO ONE DECIMAL PLACE IN PPM EQUIVALENT U

12 F4.1 UNCERTAINTY IN TERRESTRIAL POTASSIUM TO ONE DECIMAL
PLACE IN PERCENT K

13 F6.1 APPARENT CONCENTRATION OF TERRESTRIAL URANIUM
(BI-214) TO ONE DECIMAL PLACE IN PPM EQUIVALENT U

14 F4.1 UNCERTAINTY IN TERRESTRIAL URANIUM TO ONE DECIMAL
PLACE IN PPM EQUIVALENT U

15 F6.1 APPARENT CONCENTRATION OF TERRESTRIAL THORIUM
(TL-208) TO ONE DECIMAL PLACE IN PPM EQUIVALENT TH

16 F4.1 UNCERTAINTY IN TERRESTRIAL THORIUM TO ONE DECIMAL

PLACE IN PPM EQUIVALENT TH
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ITEM FORMAT DESCRIPTION

17 F6.1 URANTUM-TO-THORIUM RATIO TO ONE DECIMAL PLACE IN
PPM EQUIVALENT U PER PPM EQUIVALENT TH

18 F6.1 URANIUM-TO-POTASSIUM RATIO TO ONE DECIMAL PLACE IN
PPM EQUIVALENT U PER PERCENT K

19 F5.1 THORIUM-TO-POTASSIUM RATIO TO ONE DECIMAL PLACE IN
PPM EQUIVALENT TH PER PERCENT K

20 F8.1 GROSS GAMMA (0.4-3.0 MEV) COUNT RATE TO ONE
DECIMAL PLACE IN COUNTS PER SECOND

21 F6.1 UNCERTAINTY IN GROSS GAMMA COUNT RATE TO ONE
DECIMAL PLACE IN COUNTS PER SECOND

22 F5.1 ATMOSPHERIC BI-214 4PI CORRECTION TO ONE DECIMAL
PLACE IN PPM EQUIVALENT U

23 F4.1 UNCERTAINTY IN ATMOSPHERIC BI-214 4PI CORRECTION
TO ONE DECIMAL PLACE IN PPM EQUIVALENT U

24 F4.1 OUTSIDE AIR TEMPERATURE TO ONE DECIMAL PLACE IN
DEGREES CELSIUS

25 F5.1 OUTSIDE AIR PRESSURE TO ONE DECIMAL PLACE IN MMHG

This description serves to identify the format of data on subsequent
blocks on the tape. The remaining 132 characters on this block are
bTanks.

Block 2 - Single Record Reduced Identification Data

The second block contains the identifier information for the data
contained in subsequent blocks. The identification information is
written according to the format description in the first half of the
first block. The remaining 4978 characters on this block are blanks.

Block 3 - Single Record Reduced Data

These blocks contain data written according to the format description
in the second half of the first block. There will be 50 logical
records per physical block. As of August 1979, the method for deter-
mining uncertainties specified in the data blocks remains undefined,
and those values are filled with 9's under format control.

STATISTICAL ANALYSIS TAPE
REFERENCE: Paragraphs 4.7.7 and 6.1.6, BFEC 1200-C
The statistical analysis data tape is an unlabeled, nine track, 800
BPI, NRZI. A1l data is recorded as EBCDIC characters. The block

length is 8000 characters long. Each tape contains one file of data
for no more than one quadrangle.

Block 1 - Format Description Data

The first physical block on this tape contains a format description for
data on subsequent blocks. The first 7560 characters on this block
contains 105 lines of 72 characters exactly as written below:

03 0978 (DATA TAPE TYPE AND FORMAT SPECIFICATION DATE CODES)
STATISTICAL ANALYSIS DATA TAPE

FORMAT FOR TAPE IDENTIFICATION BLOCK (SECOND BLOCK)

ITEM FORMAT DESCRIPTION

1 A40 QUADRANGLE NAME AS PROJECT IDENTIFICATION

2 A20 NAME OF SUBCONTRACTOR

3 14 APPROXIMATE DATE OF SURVEY (MONTH, YEAR)

4 I1 NUMBER OF AERIAL SYSTEMS USED TO COLLECT DATA FOR
THIS QUADRANGLE

5 I1 AERIAL SYSTEM IDENTIFICATION CODE FOR FIRST
SYSTEM

6 A20 AIRCRAFT IDENTIFICATION BY TYPE AND FAA NUMBER
FOR FIRST SYSTEM

7 F6.1 NOMINAL ALTITUDE SYSTEM SENSITIVITY RELATIVE TO

TERRESTRIAL POTASSIUM (K-40) TO ONE DECIMAL PLACE
IN CPS PER PERCENT K

8 F6.1 NOMINAL ALTITUDE SYSTEM SENSITIVITY RELATIVE TO
TERRESTRIAL URANIUM (BI-214) TO ONE DECIMAL PLACE
IN CPS PER PPM EQUIVALENT U

9 F6.1 NOMINAL ALTITUDE SYSTEM SENSITIVITY RELATIVE TO
TERRESTRIAL THORIUM (TL-208) TO ONE DECIMAL PLACE
IN CPS PER PPM EQUIVALENT TH

10 I6 BLANK FIELD (99999)

11 F6.3 4PI-SYSTEM DATA COLLECTION INTERVAL TO THREE
DECIMAL PLACES IN SECONDS FOR FIRST SYSTEM

12 F6.3 2PI-SYSTEM DATA COLLECTION INTERVAL TO THREE
DECIMAL PLACES IN SECONDS FOR FIRST SYSTEM

13 I3 NUMBER OF CHANNELS (0-3 MEV) IN 4PI SYSTEM FOR
FIRST AERIAL SYSTEM

14 I3 NUMBER OF CHANNELS (0-3 MEV) IN 2PI SYSTEM FOR

FIRST AERIAL SYSTEM
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390-392

FORMAT

(SAME)

*
*

(SAME)
I3
14
16
I3

14,16,13

*
*
*
4

14,16,13

DESCRIPTION

REPEAT OF ITEMS 5-14 FOR SECOND AERIAL SYSTEM
*

*
*

REPEAT OF ITEMS 5-14 FOR NINTH AERIAL SYSTEM
NUMBER OF FLIGHT LINES ON THIS TAPE

FIRST FLIGHT LINE NUMBER ON THIS TAPE

FIRST RECORD NUMBER OF FIRST FLIGHT LINE

JULIAN DATE (DAY OF YEAR) FIRST FLIGHT-LINE DATA
WAS COLLECTED

REPEAT OF ITEMS 96-98 FOR SECOND FLIGHT LINE ON
THIS TAPE

*
*
*

REPEAT OF ITEMS 96-98 FOR 99th FLIGHT LINE ON
THIS TAPE

FORMAT FOR STATISTICAL ANALYSIS DATA RECORD (THIRD THRU LAST BLOCK)

ITEM

b=t = O O~NOO P WN -

—
N =O

—_ =
S W

15
16
17

18
19

FORMAT

-n
[0}
—_ S

F4.1
F5.1
F6.1

F4.1
F5.1

DESCRIPTION

AERIAL SYSTEM IDENTIFICATION CODE

FLIGHT LINE NUMBER

RECORD IDENTIFICATION NUMBER

GMT TIME OF DAY (HHMMSS)

LATITUDE TO FOUR DECIMAL PLACES IN DEGREES
LONGITUDE TO FOUR DECIMAL PLACES IN DEGREES
TERRAIN CLEARANCE TO ONE DECIMAL PLACE IN METERS
RESIDUAL (IGRF Removed) MAGNETIC FIELD INTENSITY
TO ONE DECIMAL PLACE IN GAMMAS

SURFACE GEOLOGIC MAP UNIT CODE

QUALITY FLAG CODES

APPARENT CONCENTRATION OF TERRESTRIAL POTASSIUM
(K-40) TO ONE DECIMAL PLACE IN PERCENT K
UNCERTAINTY IN TERRESTRIAL POTASSIUM TO ONE
DECIMAL PLACE IN PERCENT K

POTASSIUM STANDARD DEVIATION FROM THE MEAN TO ONE
DECIMAL PLACE AND ALGEBRAICALLY SIGNED

AVERAGED CONCENTRATION OF TERRESTRIAL URANIUM
(BI-214) TO ONE DECIMAL PLACE IN PPM EQUIVALENT
U

UNCERTAINTY IN TERRESTRIAL URANIUM TO ONE DECIMAL
PLACE IN PPM EQUIVALENT U

URANIUM STANDARD DEVIATION FROM THE MEAN TO ONE
DECIMAL PLACE AND ALGEBRAICALLY SIGNED

AVERAGED CONCENTRATION OF TERRESTRIAL THORIUM
(TL-208) TO ONE DECIMAL PLACE IN PPM EQUIVALENT
TH

UNCERTAINTY IN TERRESTRIAL THORIUM TO ONE DECIMAL
PLACE IN PPM EQUIVALENT TH

THORIUM STANDARD DEVIATION FROM THE MEAN TO ONE
DECIMAL PLACE AND ALGEBRIACALLY SIGNED.

ITEM  FORMAT  DESCRIPTION

20 F8.1 GROSS GAMMA (0.4-3.0 MEV) COUNT RATE TO ONE
DECIMAL PLACE IN COUNTS PER SECOND

21 F6.1 UNCERTAINTY IN GROSS GAMMA COUNT RATE TO ONE
DECIMAL PLACE IN COUNTS PER SECOND

22 F5.1 ATMOSPHERIC BI-214 4PI CORRECTION TO ONE DECIMAL
PLACE IN PPM EQUIVALENT U

23 Fa4.1 UNCERTAINTY IN ATMOSPHERIC BI-214 4PI CORRECTION
TO ONE DEICMAL PLACE IN PPM EQUIVALENT U

24 F4.1 AVERAGED URANIUM-TO-THORIUM RATIO TO ONE DECIMAL
PLACE IN PPM EQUIVALENT U PER PPM EQUIVALENT
TH

25 F5.1 URANIUM-TO-THORIUM RATIO STANDARD DEVIATION FROM
THE MEAN TO ONE DECIMAL PLACE AND ALGEBRAICALLY
SIGNED

26 F6.1 AVERAGED URANIUM-TO-POTASSIUM RATIO TO ONE DECIMAL
PLACE IN PPM EQUIVALENT U PER PERCENT K

27 F5.1 THORIUM-TO-POTASSIUM RATIO STANDARD DEVIATION FROM
THE MEAN TO ONE DECIMAL PLACE AND ALGEBRAICALLY
SIGNED

D8 F6.1 AVERAGED THORIUM-TO-POTASSIUM RATIO TO ONE DECIMAL
PLACE IN PPM EQUIVALENT TH PER PERCENT K

29 F5.1 THORIUM-TO-POTASSIUM RATIO STANDARD DEVIATION FROM

MEAN TO ONE DECIMAL PLACE AND ALGEBRAICALLY SIGNED

The .remaining 440 characters in this block are blanks.

Block 2 - Statistical Analysis Identification Data

The second block contains the identifier information for the data
contained in subsequent blocks according to the format specification in
the first part of Block 1. The final 6078 characters on this block
are blanks.

Block 3 - Statistical Analysis Data

The third and subsequent blocks contain statistical analysis data in
the format specified by the second part of the Block 1. Fifty logical
records are allowed per block. The method for determining uncertainty
values shown, as of August 1979, remains undefined. These values are
filled with 9's under format control.

THE
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MAGNETIC DATA TAPE
REFERENCE: Paragraphs 4.7.8 and 6.1.6, BFEC 1200-C
The Magentic Data Tape is an unlabeled, nine track, 800 BPI, NRZI. A1l
data are recorded as EBCDIC characters. Each tape contains data for no

more than one quadrangle and are divided into 8000-character blocks as
described below.

Block 1 - Tape Format Description

The first block contains 3384 characters of format information in
exactly the following format:

04 0978 (DATA TAPE TYPE AND FORMAT SPECIFICATION DATE CODES)
MAGNETIC DATA TAPE
FORMAT FOR TAPE IDENTIFICATION BLOCK (SECOND BLOCK)

ITEM FORMAT DESCRIPTION

1 A40 QUADRANGLE NAME AS PROJECT IDENTIFICATION

2 A20 NAME OF SUBCONTRACTOR

3 14 APPROXIMATE DATE OF SURVEY (MONTH., YEAR

4 I3 NUMBER OF FLIGHT LINES ON THIS TAPE

5 14 FIRST FLIGHT LINE ON THIS TAPE

6 16 FIRST RECORD NUMBER OF FIRST FLIGHT LINE

7 I3 JULIAN DATE (DAY OF YEAR) FIRST FLIGHT-LINE DATA
WAS COLLECTED

8 F8.4 LATITUDE OF GROUND BASE STATION TO FOUR DECIMAL
PLACES IN DEGREES FOR FIRST FLIGHT LINE

9 F8.4 LONGITUDE OF GROUND BASE STATION TO FOUR DECIMAL

PLACES IN DEGREES FOR FIRST FLIGHT LINE
10-14 (SAME) REPEAT OF ITEMS 5-9 FOR SECOND FLIGHT LINE ON THIS
TAPE

*
*
*

495-499

*
*
*

SAME) REPEAT OF ITEMS 5-9 FOR 99th FLIGHT LINE ON THIS
TAPE

—~ % * *

FORMAT FOR MAGNETIC DATA RECORD (THIRD THRU LAST BLOCK)

ITEM FORMAT DESCRIPTION

1 Il AERTAL SYSTEM IDENTIFICATION CODE

2 14 FLIGHT LINE NUMBER

3 16 RECORD IDENTIFICATION NUMBER

4 16 GMT TIME OF DAY (HHMMSS)

5 F8.4 LATITUDE TO FOUR DECIMAL PLACES IN DEGREES

A25

ITEM FORMAT DESCRIPTION

6 F8.4 LONGITUDE TO FOUR DECIMAL PLACES IN DEGREES

7 F6.1 TERRAIN CLEARANCE TO ONE DECIMAL PLACE IN METERS

8 F5.1 OUTSIDE AIR PRESSURE TO ONE DECIMAL PLACE IN
MMHG

9 A8 SURFACE GEOLOGIC MAP UNIT CODE

10 F7.1 TOTAL MAGNETIC FIELD INTENSITY TO ONE DECIMAL
PLACE IN GAMMAS

11 F7.1 RESIDUAL (IGRF REMOVED) MAGNETIC FIELD INTENSITY
TO ONE DECIMAL PLACE IN GAMMAS

12 F7.1 DIURNAL MAGNETIC INTENSITY VARIATION TO ONE
DECIMAL PLACE IN GAMMAS

13 F7.1 MAGNETIC DEPTH-TO-BASEMENT TO ONE DECIMAL PLACE IN

METERS (IF REQUIRED)

The remaining 4616 characters in this block are blanks.

Block 2 - Magnetic Tape Identification Data

This block contains information about the data in subsequent blocks
organized according to the format specification in the first half of
Block 1.

Block 3 - Magnetic Data

This block and subsequent block contains magnetic data for the quad-
rangle organized according to the format specifications in the second
half of Block 1. There will be 100 logical records per physical block.
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STATISTIC ANALYSIS SUMMARY TAPE
REFERENCE: Paragraphs 4.7.9, BFEC 1200-C
The statistical analysis summary tape is an unlabeled, nine track,
800 BPI, NRZI. A1l data is recorded as EBCDIC characters. The block

length is 700 characters long. Each tape contains one file of data for
no more than one quadrangle.

Block 1 - Format Description Data

The first physical block on this tape contains a format description
for data on subsequent blocks. The first 4320 characters on this
block contains 60 lines of 72 characters exactly as written below:
05 0978 (DATA TAPE TYPE AND FORMAT SPECIFICATION DATE CODE)
STATISTICAL ANALYSIS SUMMARY TAPE (OR FILE)

FORMAT FOR TAPE IDENTIFICATION BLOCK (SECOND BLOCK)

ITEM FORMAT DESCRIPTION

1 A40 QUADRANGLE NAME AS PROJECT IDENTIFICATION

2 A20 NAME OF SUBCONTRACTOR

3 14 APPROXIMATE DATE OF SURVEY (MONTH, YEAR)

4 16 NUMBER OF GEOLOGIC MAP UNITS USED FOR THIS QUADRANGLE

FORMAT FOR STATISTICAL ANALYSIS SUMMARY DATA RECORD (THIRD THRU LAST
BLOCK)

ITEM FORMAT DESCRIPTION

1 A8 SURFACE GEOLOGIC MAP UNIT IDENTIFYING CODE

2 16 TOTAL RECORDS FOR GEOLOGIC MAP UNIT

3 I6 NUMBER OF POTASSIUM RECORDS COMPUTED FOR GEOLOGIC
UNIT

4 F6.1 POTASSIUM CONCENTRATION MEAN TO ONE DECIMAL PLACE
IN PERCENT K

5 F6.1 POTASSIUM CONCENTRATION STANDARD DEVIATION TO ONE
DECIMAL PLACE IN PERCENT K

6 A3 POTASSIUM CONCENTRATION DISTRIBUTION CODE

7 16 NUMBER OF URANIUM RECORDS COMPUTED FOR GEOLOGIC UNIT

8 F6.1 URANIUM CONCENTRATION MEAN TO ONE DECIMAL PLACE
IN PPM EQUIVALENT U

9 F6.1 URANIUM CONCENTRATION STANDARD DEVIATION TO ONE
DECIMAL PLACE IN PPM EQUIVALENT U

10 A3 URANIUM CONCENTRATION DISTRIBUTION CODE

11 16 NUMBER OF THORIUM RECORDS COMPUTED FOR GEOLOGIC UNIT

12 F6.1 THORIUM CONCENTRATION MEAN TO ONE DECIMAL PLACE IN
PPM EQUIVALENT TH

13 F6.1 THORIUM CONCENTRATION STANDARD DEVIATION TO ONE
DECIMAL PLACE IN PPM EQUIVALENT TH

14 A3 THORIUM CONCENTRATION DISTRIBUTION CODE

15 16 NUMBER OF URANIUM-TO-THORIUM RATIO RECORDS COMPUTED

FOR GEOLOGIC UNIT

16 F6.1 URANIUM-TO-THORIUM RATIO MEAN TO ONE DECIMAL PLACE
IN PPM EQUIVALENT U PER PPM EQUIVALENT U PER PPM
EQUIVALENT TH

17 F6.1 URANIUM-TO-THORIUM RATIO STANDARD DEVIATION TO ONE
DECIMAL PLACE IN PPM EQUIVALENT U PER PPM EQUIVA-
LENT TH

18 A3 URANIUM-TO-THORIUM RATIO DISTRIBUTION CODE

19 16 NUMBER OF URANIUM-TO-POTASSIUM RATIO RECORDS
COMPUTED FOR GEOLOGIC UNIT

20 F6.1 URANIUM -TO-POTASSIUM RATIO MEAN TO ONE DECIMAL PLACE
IN PPM EQUIVALENT U PER PERCENT K

21 F6.1 URANIUM-TO-POTASSIUM RATIO STANDARD DEVIATION TO ONE
DECIMAL PLACE IN PPM EQUIVALENT U PER PERCENT

22 A3 URANIUM-TO-POTASSIUM RATIO DISTRIBUTION

23 16 NUMBER OF THORIUM-TO-POTASSIUM RATIO RECORDS
COMPUTED FOR GEOLOGIC UNIT

24 F6.1 THORIUM-TO-POTASSIUM RATIO MEAN TO ONE DECIMAL PLACE
IN PPM EQUIVALENT TH PER PERCENT K

25 F6.1 THORIUM-TO-POTASSIUM RATIO STANDARD DEVIATION TO ONE
DECIMAL PLACE IN PPM EQUIVALENT TH PER PERCENT K

26 A3 THORIUM-TO-POTASSIUM RATIO DISTRIBUTION CODE

The remaining 2680 characters on this block shall be blanks.

Block 2 - Statistical Analysis Identification Data

The second block contains the identifier information for the data con-
tained in subsequent blocks according to the format specification in the
first part of Block 1. The final 6930 characters on this block are
blanks.

Block 3 - Statistical Analysis Summary Data

The third and subsequent blocks contain statistical analysis data in the
format specified by the second part of the Block 1. Fifty logical
records are allowed per block.
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Oct.

Total
Total

APPENDIX B
DAILY PRODUCTION SUMMARY

October, 1980

QUEEN AIR N9AG

10 - 13

15 840 line miles Danville, Muncie

16 840 n []] n 1]

17 Weather, nil production

18 840 line miles - Danville, Muncie
19 831 . 6 n " n n

20 832 " " Chicago, Fort Wayne
21 822 " ] 1] n

22 694 n 1] n 1}

23 593 . 6 n 1] n "

6,283.2 line miles

miles for the above period
miles for the included quadrangles:

Danville 1,675.8
Muncie 1,675.8
Chicago 1,275.0
Fort Wayne 1,656.6
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MISSISSIPPIAN

DEVONIAN AND
MISSISSIPPIAN

DEVONIAN

SILURIAN

A

A

A

A

FORT WAYNE QUADRANGLE
GEOLOGIC MAP EXPLANATION )
1981

(Martel Laboratories,

BEDROCK UNITS

Mg

Marshall Sandstone
Varicolored micaceous sandstone

M,

Coldwater Shale
Mostly gray shale. Cuyahoga Formation in Ohio

DM

Sunbury and Ellsworth Shales

Green shale with black shale in upper and lower parts.
Includes Berea Sandstone and Bedford Shale in Ohio

o7}

Antrim Shale

Black shale with gray shale and limestone in lower part.
Ohio Shale and upper part of Traverse Group in Ohio

Traverse and Detroit River Formations

Mostly limestone and dolomite. Major part of Traverse Group
and Dundee Limestone and Detroit River Group in Ohio

Limestone and dolomite. Salina Group in Ohio

S

Wabash Formation
Dolomite. cherty limestone, and some shale

Boundary of mapped unit

Bedrock boundaries dashed where covered
by unconsolidated deposits

U U S I WS S SN U S )
Significant ice-marginal position

Marked by stratigraphic or topographic bresk.
Used mainly to supplement or clarify other boundaries

QUATERNARY (PLEISTOCENE)

Recent

Wisconsinan and Recent

Wisconsinan

r

A

UNCONSOLIDATED DEPOSITS

Artificigl fill and land substantially modified by the removal
of unconsolidated deposits. Many small areas not mapped

Qsa

Silt, sand, and gravel

Mostly alluvium, but includes some colluvial and paludal
deposits. Martinsville Formation in Indiana

Muck. peat, and mari

Paludal and lacustrine deposits.
Meartinsville Formation in Indiana

Muck or silt over sand and gravel

Outwash (mostly valley-train) deposits of sand and gravel overlain
in places by thin (generally less than 3 to 5 feet)/acustrine, paludal,
or alluvial deposits of muck. peat, clay. silt or fine sand. Martinsville
Formation over outwash facies of Atherton Formation in Indiena

Sand and some silt
Dune deposits. Dune facies of Atherton Formeation in Indiana

Qsb

Sand and gravel

Beach end shoreline deposits in bars, spits, deltas, and beaches.
Includes some dune sand and till. Atherton Formation in Indiana

Clay. silt, and sand
Lacustrine deposits. Qcl. mostly clay and silt: Qsl. mostly sand.
Lacustrine facies of Atherton Formation in Indiana

Qgv / a,ﬂ:D

Gravel, sand. and silt

Outwash deposits. Qgv. valley-train deposits: Qgp. outwash-plain
deposits. Outwash facies of Atherton Formation ih Indiana

Gravel. sand. and some silt

lce-contact stratified drift in kames and kame moraines.
Kame facies of Lagro Formation in Indiana

Sand. gravel. and till
Undifferentiated ice-contact stratified drift. till, and dune

sand in end moraines. Lagro. Trafalgar., and Atherton
Formations in Indiana

Qts

Sand or gravel over till or clay

Thin (generally less than 3 to 5 feet) deposits of dune sand and
(or) outwash gravel and sand over till or over lacustrine clay in
places in Michigan and northernmost Indianse. Part of Atherton
Formation over Lagro and Trafalgar Formations in Indiana

V‘. Y % déd“::
/G, ﬁ:,/,
Till
Includes some ice-contact stratified drift. Qt mainly ground-
moraine deposits; Qte. mainly end-moraine deposits: Qtd,

mainly drumlin_deposits; Qtl, wave-scoured lake-bottom till.
Mostly Lagro Formation in Indiana

M
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3.815
8236
BI/K
MIN . 0000
MRX .128
HERN 1.318
STD DEV  .6873
BI/TL
MIN
rAx .183
HEAN 3648
STD DEV  .1688
TOTAL _COUNTS
CTS/SEC
MIN 95. 44
HAX 1807
MEAN 1839
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POTASSIUM 40
PERCENT
MIN 8993
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BI AIR CORR
EQ. PPM
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MAX 1.8893
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S§TD OEV L2113
RESID MAG
GAMMAS
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MERN -609.8
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RADAR ALTMTR
FEET
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MAX 504.5

MEAN 401.1

STDO DEVv  27.89

LINE 370



NTMS NK 16-8

380
88297

LINE

FORT WAYNE QUADRANGLE
DATA ACQUIRED

XBI AIR CORR X

12

PPH

€0,

Ea. PP

T T T —
28 0008 49998

METERS
~RADAR ALTMTR =~ —mRESID MAG O~ THALLIUM 2@8 -

]
PEET

—BISMUTH 214 —r~POTASSIUM 4@ -~ ~TOTAL COUNTS o +—BI/TL —r—BI/K —r—TL/K —

vt S ¢ PR h 7% Y B NN R L ] H . A NK
2 Tﬂdﬁfgﬁp' SR PIPY S Y o R NI AL AN 2 0 IS N ) - /A2
: o 1 7 ~ F 1" L e { rd:i/L\h ’ ' v{ ! »_.~v N SR & N l k \ " ZJ?? ‘ \;

%ﬁﬁ’

hNY

< (\./’vﬂ’m’(s}/
~ \

ie

€0

Z

E% Vil LW e ANV A a A haa A Y AJQWMAAI-. A Nvﬁkﬂ%nAAAf\v NATSVALW e AL AR JAﬂNMAﬂ”AMAAA[MANAA%“AmWNNWMWMMWWMAN%W
¥— AT M AT 724 AR wof LA Y MERLEa ' YRR V) HV L 1ag e
l
|
Il A AA A (Y 'y A}\Ag‘f\ﬂ A/‘\hﬁ

A A P MM
R ARV

Ans "
I e

e e

Pl

N .

") rard MBS AN g | L T B L e N e v

5000 8
CTS/SEC

5 i ]
NI AR VN PaSN ASUAWEN" PN PSS, NN mfw\mr/\/‘/‘\x[\bmw L
g AEi], \\L// ek \{¥\~j \——r ~7" \gj\/l A A V- Tﬂ\//\/Jr_ AVAYAL: \VYR\\J/’~’\’\/ A \Vﬂ/’“‘\\J/ \qf\\‘v/f\/ S ‘\\jr»\~/»’~EV A\ 5 vy

AN _n

A AAJA A o A M
o s e e

L
g
{ENV.R \'\AJA\j PUE VN1 NP V.S “?\»-»\/"‘\J
QEL:EHK \“\“¥£/[v*'\v\ﬁ\ak=Jf‘*v\Vp/\/n\”Vyf"13\//*\,uNN/\\,\.Jh»/”hy‘i\{J/\~«APN'\\/\/da“JV\N,¢W"J\'“\ﬂ~AfE§¥'(/~qm¥/’”er’\n/1g*“\”v”H\vN/\u\\‘/,\‘”5"\fLfjE'h(Ayf4V¥/\’E\v/ﬂ/\«vﬁf\\=!v\wr¢mqm/rxr\»/’VJv*Jal\A\’by// \/
&
%
T __...a-—-""'/a—

“L——...K = e e e —— e T =y —&8— ‘&-\,\_f
!E[T**' ‘‘‘‘‘‘‘‘‘‘‘‘ L B-—————————— F T BT T K- ———~—mm— Bemm o mmmmm—— T m e B ——mm e S S S S -
7]

-235 /”"“""/\\~""””‘\‘er=ild=¥7‘=\:==-x7v°~:;n VoG _,\Pf/,\\x,»~»4--/~\/~‘\g;~v»\\ oS TIONB N N g =\ PN PO \ o ~ N _r'EL\//FndﬁQe

v A4 A= N NV 7 \V v AVt kﬂ’ e

TL/K

MIN
MAX

MEAN
STD DEV 1.

BI/K

MIN .

MRX $.378
MERAN 1.366
8TD DEV 7182
BI/TL

MIN . 000
MRX 1.2087
MEAN 3676
8TD DEV 1866

TOTAL COUNTS

CTS/SEC
MIN 133.8
MAX 1885
MERAN 885.7
STD DEV  3i6.4
POTASSIUM 48
PERCENT
MIN .esLe
MAX 1.581
MEAN .8523
87D DV .2704%
BISMUTH 214
EQ. PPM
MIN 6069
MAX .S47
MEAN 1.393
STD DEV .5391
THALLIUM 208
EQ. PPM
MIN L7193
MAX 6.968
MERN 3.235
STD DEV  1.i46

Bl RIR CORR
EQ. PPM

MIN .2287
MAX .8837
MEAN -5494
STD DEV  .1263
RESID MAG

GAMMAS
MIN -698.5
MAX -395.%
MERAN -560.8
STD DEV  83.i8
RADAR _ALTMTR

€T

MIN 326.4
MAX 600.6
MEAN 418.7
STD DEV  48.37
LINE

D2

fw



390

LINE

)

P

W

-

K r -

Z [Ms

w

=

Z® in
o
8 | |

“

0D |

Zzx

=

0O -

G:O:

DP— Ll n

o

Ll

£

N

=

.8

r

o

L

T

~RADAR ALTMTR ~ ~mRESID MAG O~ -~ THALLIUM 288 - —BISMUTH 214 -~ ~POTASSIUM 4@ - ~TOTAL COUNTS = —BI/TL — +—BI/K — ——TL/K —

18
0. PPM

PP

XBI ARIR CCORR x

[}
ED.

€9

pereet? Hraveec B ° 20

s0. o} Perconr

50, R fo. pen

b T Y

[
L]

S I P, A
/lj ik/?>¥? /)5;?i;§t<
o " *'%\pé‘\\i}?
N ow \ &

-

L P NP
Tt s n S e

iR fo. rem

H

Fecr

| TLK
A\ PNy Ao Aps! i
INVOSW. DHV.Y. NSV A VN AN B A arpah, Ao Nea M J\V/r’\vmnhhw %WAAAMMMMMM _mwﬁxﬂm%u MEAN 3:7%6
1% 1 Y { ¥ v STD DEV  .9879
s} |
, BI/K
MIN . 0p2D
. T A A\, " A N ofmex - d272
m WAA/\.\W HW\:\"‘ ,,,t ’\,q/\ N\VW‘W M(\n\/\(‘m«\[‘r’w bon l ﬂr\ WMfW\J VY R NPT AT WWWW STD DEV  .5683
kel 1 {
BI/TL
MIN 0000
i.933
Soev 8%
A, VW\WM« / ,‘,NMW/\NWW s
o IR perA Ay Mipeed | Ao W‘\/\A\’\rf\v@ mﬂ;MMMWT\/”‘.P’“WJ oA Shamtdinden haadibiaig
TOTAL_COUNTS
CTS/SEC
MIN B84.43
= | MAX 1721
e %
Lo Ay = ~ B AN NN A g /W\M”\/\‘\M \%I\/\W e
[W \,\/VB\/\V\/’ t \/\/\J\//.A-W W-‘N\/\/VJV\A/\/ \’\N\/ W\/— A \/ \/,\j\/. vy
=] [ [ [S) - [S) ) ) [ [S]
g g g 3 8 g 8 3 2 R 8 2 3
= g _g H 5 H 8 2 & 3 2 g g
POTRSSIUM 40
PERCENT
MIN .1932
i.738
VMEAN .9822
§TD DEV  .3162
- WWWWWW
BISMUTH 214
EQ. PPM
MIN .5278
MAX 3.178
MEAN 1.400
A WWVEWVM“T‘ . ~oi ”|sTD DEV  .5600
THALLIUM 208
EQ. PPM
MIN .7187
MAX 7.381
~| S8ey  Ti308
N N ’
.f\/nwuka’\/r\’/‘~\\J\f/\//h[\f/\»vﬂ‘/vhff\vﬁa-\/’Eb“wxhA\f\klx=‘\j/»rrm*Q/}PA\J“/“\\/\vav,\iq/vfﬁuﬁvkd,\/\\/A/\yfﬂg\“\/,,ax/*w\\//\«,\jilhr\/\(fvfxxk/ﬂ/\f’y\/’ﬁy\ﬂ\//\/\/\rwrv\\ﬁl EL/\JN/f\4F\ﬂ/-’“‘VV\ML~/ v v
L]
— BI AIR CORR
EQ. PPM
MIN . 1408
MAX 5489
MERN 13176
STD DEV  .@845
g T T~ o| RESID MAG
o S P . B GAMMAS
o s 5 - e @ @  s— 5 & —5— T—~———— | MIN -705.6
iy, M - et R, B———— e —— [ - — R m e B SR R—— e ——— — = ey nEzN :ég?g
__________ S Py S Sy o e e e I STO DEV 1047
——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— RADAR ALTMTR
7 FEET
MIN 334.4
MWM PN, W JaN VAN @ 5288
T MEAN 499.5
§TD DEV  32.38
LINE

390



18

1

SEP8E METERS
3e

NS

T

NTMS NK 16-8
80296

490

T
0000
CTS/%EC

T &
Qo
Ty xtor 4

i

LLD’ g/
ﬁ) " R \» ;.5’.‘ RS
71r?f§$éf-§ sx‘%

7

TL/K
B op AkAAkqmﬁhhf L&Mﬂ“wﬂnﬁfﬁdxégzhf« ./\W“dbmnwmh’ﬂftvv&/¢U$\Lm~N“yUMVMAmﬁvw\JHAﬁ@L P 7 ﬁﬁ% g?ﬁg
Forfys V] V A vV N STD DEV  .8i81
- BI/K
n LJ | P \ As_ A f”; AﬂA " A faby A Poa 4 A A A o Ju X\ Ak “p'}& snggg
W LIRAVIN I e it | R Mt T e A e A e A A Soev 6168
|
BI/TL
MIN .BoPR
. _ PN 1305
WAt PMEA AN P N A A e et st Mot a AR A g e B A PN A AL AP NSNS E| T OIS
TDT%S(/DgggTS
P ‘si3

1071

P A BN LB I AN W o Dev  shes
V v A~

%
{
g
2
<
.

19 8

ﬁ
28889

LINE
DATA ACQUIRED

PERCENT

g g 5 g S S g § g g g g
o = [0} [+ N &+ o [+ Q g

o [¢3 w O o [ [y [ ~ ~ «©

m. ~n m M m o —m m m m — o m
POTASSIUM 4@

PERCENT

MIN . 1086
MAX 1.776
MERN .9959
§T0 DEV .3338

18 2

ren

Bl ]

FORT WAYNE QURDRANGLE

NETERS &

58; :—BISHUTH 214 - ~POTASSIUM 48 ~~TOTAL COUNTS - r—BI/TL —r——BI/K — ——TL/K —

10

0. PPR

Pet

XBI AIR CORR X

e
EQ.

J{

FEET

~RADAR ALTMTR - —mRESID MAG m—r~THALLIUM 2

BISMUTH 214
EQ. PPM
MIN .5804
MAX 3.143
MERN 1.812
‘. " .J" o A por_ Cy . - "_lr AN S VLY. E - Y. STD DEV .6288
3 ", o o Ny N " N JWAATVIRAY w 3 "
ol i Y I VA4
L THALLIUM 2088
EQ. PPM
MIN . 7550
MAX 7.598
MEAN 3.756
STD DEV 1.491

BI RIR CORR
EQ. PPM

1609 8
GRITHS EQ. PPI

MIN .

MAX 5708
MERAN .3362
ST0 DEV .1085

: RESID MAG
¢ B e ST G . pmm g ' GAMMAS
= W o B 8- T MIN -891.3
Bl x . - B . = s, e
o - et TP U P S Qe Sy Em——— = D S e —— e ——— STD DEV  104.4

_________________________________________________________________________________________________________________________________________________________________________________ RADAR ALTMTR
. FEET
TN AN NI T N N TN 5 - M £ .
5 FSVLP - o A=} Avac e VAV STAN = Mv /\v w o~ MERN 42p.8

8TD DEV  30.86

]
FEET

LINE 400




] éﬁ‘ﬁ
R
WD

w

o i

m \Y hes ;

C> ,.‘ ’(‘ e k
s Ry

/L»fg»» g;m

MM&MWMMWN M ALY A PN V\MW‘“W\. VAP,

W.ar \AA\/NV\,JV V7 V\f\/b

A "

[‘W‘N" ,ww'YfY\;ﬂ WMAVJ\JJA P

A o b X
I e T e R AN e A AT g Py S

A N\ E
N B . A . N o ,-"’\/\'\ ,_1’\"”_\/\"\/» AL vwﬁ’\ 2 M‘/\/\r\’w MMV\M VTN o A st WA
e \/ﬁvaf\'—ﬁl S e \\/, x\v\*gf‘g —= ~—~H v ‘\J/ \Vaad A»BL/ o
s =) ) ) S ) S S 5} 5] &) )
8 ] 8 8 £ g 8 g g 8 8
N | o | N N 1N [N D I P P P D

TL/K
MIN 1.831
MAX 98.874

MERN .
STD DEV .6934%

BI/K
MIN . 02D
MAX 4.121

MEAN .S42
STD DEV . 4348

BI/TL
MIN . BPOY

MEAN .
STD DEV L1100

TOTAL COUNTS
CTS/8EC

MIN 299.9

MAX 1847

MEAN 11
STD DEV 296.0

POTASSIUM 4B
PERCENT

MIN .18508

MAX 1.775

MEAN 1.882
STD DEV .2722

BISMUTH 214
EQ. PPM

MIN .5B31
X

MEAN 1.688
STD DEV  .5822

THALLIUM 288
EQ. PPM

MIN .7768
MAX 7.817

MEAN 4.882
STD DEV  1.389

BI AIR CORR
EQ. PPM

MIN .1381
MAX 8271
MEAN .3453
STD DEV  .@914
RESID MAG
GAMMAS
MIN -760.8
MAX -363 1

MEAN
STD DEV 94 *1

RADAR ALTMTR
FEET

MIN 311.2
MAX 489.7

MEAN .
8TD DEV  32.76

LINE 410

D5



N )
A \/}f

A

roLkooi ana_monToN

TLK
MIN . 0000
MAX 8.854
MEAN 3731
STO DEV  .7321
|
BI/K
MIN . 00e0
§ A MAX 3.831
A PTRETR PATN iy AT S = e T ; e, LS
MMMM V] [V I{ ] “‘7] e AN :
BI/TL
MIN 0008
MAX 19266
) Sooey T35
A y SN PR e A P A gy N e A i SV SRPNIVERPI-Y g Ve Re
TOTAL_COUNTS
CTS/SEC
MIN 121.6
g MRX 1972
N e g S TN AN s TN Sibev o2fs
s N e U TN N A NSy ”/,\/\faxf\a /\.’\,-\["\/EL\ FoAS N f'\,\/v o o~ .
Sy
g g g 8 g g 8 8 s g g 8
® ) 8 8 bt b ol 2 et 8 &
S 2 2 - & N = N = = B - POTASSIUM 4D
PERCENT
MIN .BouY
HAX i.774
MEAN 1.116
STD DEV  .2892
BISMUTH 214
EQ. PP
MIN .6159
MAX 3.214
MERN 1.674
AN A A LY A AN A A IS LY A STD DEV .5187
VI T VN AR T A g AT U NN VN i gl S/ Y o 0o
THALLIUM 208
EG. PPH
MIN .7852
MAX 7.654
MERN 4.268
§TD DEV  1.248
P A o .y
A VM AN AT T E
i — BI AIR CORR
EQ. PPM
MIN 3137
MAX .7948
MERN 5454
STD DEV  .0936
RESIO MAG
GAMMAS
MIN -868. 1
X 199’4
MEAN 58> 4
STD DEV  148.8
RADAR_ALTMTR
FEET
MIN 326.9
HAX £28.6
MEAN 99,8
§TD DEV  31.21
LINE




e

0
W

—

0,

v« . -
7 e >'«>\\ W\Q .

k.m Y

KOSCOSKO  Syroune

oo 0

iwiuaMs  co
— ‘—;{g-ﬁ

DEFIA

bJV\/\.PV\AEVﬁﬂ“kArn‘IAnf”Vhﬁﬂsﬂhafsr“VhAAJVVJ&Aﬁk/VJ\}\\hhrvivr“n/VL/\Jvﬁw\u1/wxwﬂd\}JQNk\f“N”“r;J&;;:;”l/\Vﬁqii\/AJ““/vjﬁ’“K“/\AJV\"A”“V\}{vJVUH/N/fJ»“f\*ﬁf%r“fu“““’«”v“ﬂlquga\AﬂfJV\”V\NJV*V45AA“N/v*\ﬂfV“”}LVEP’t:r“hf“fwvhi\\ﬁyx”ﬂﬂ\ﬁwhfv&?

S N i VN e A A

w
P . o\ -
\ AL T/ T e =
V
[ [ [] ) 8 [S) ) )
§ g § 8 8 8 g g g 8 g ]
=+ N o 0 =+ N o @© {3 =+
&+ &+ 3 9] o] © vl ® N N o o
m i0 in O 0 0 {0 {0 {0 sl {0 i0 0

aAPONA AV A oA o 0 M A g N\ AAA LAV

”""‘ ” '.',_ PP \ o 7V IR

TL/K
MIN
MAX

MERN
87D DEV .5528

BI/K
MIN . oD
MAX 4.881
MEAN 1.708
STD DEV L4429
BI/TL
MIN . 0808
MAX 1.396
MEAN 4423
STD DEV 1130
TOTAL COUNTS
CTS/SEC
MIN 442.2
MAX 2427
MEAN 1473
STD DEV  347.1

POTRSSIUM 4@
PERCENT

MIN .1748
MAX 2.298
MERN 1.218
870 DEV  .3277
BISMUTH 214
EQ. PPM
MIN 6711
MAX 3.521
MERN 2.831
STD DEV  .5960
THALLIUM 228
EQ. PPM
MIN .8763
X 8.781
MEAN 4,738
STD DEV  1.476

BI AIR CORR
EQ. PPM

MIN .5933
MAX i.204
MEAN . 8051
STD DEV  .11i8
RESID MAG
CAMMAS
MIN -818.5
MAX -254.9
MEAN -591.9
STD DEV  149.6
RADAR ALTMTR
FEET
MIN 322.6
MAX 4931
| MEAN 393.3
STD DEV  26.92
LINE

438

D7

fir



iwiLLiabis _co_|

&

LA Al |

pB2B0
50400
pPeaY
B08P0
51029
B1200)
Bl400|
pl80D|

5301

3739

o= T T T e

TL/K
MIN . 0000
MAX 9.698
MEAN 3,926
STD DEV  .8169
BI/K
MIN . 000D
MAX S5.988
MEAN 1.638
STD DEV  .5832
BL/TL
MIN .Boog
MEX .8987
MEAN 4154
STD DEV  .1289
TOTAL_COUNTS
CTS/SEC
MIN 178.9
MAX 2305
77| MEAN 1507
& sTD DEV  376.5
POTRSSIUM %0
PERCENT
MIN .1162
MAX 2.821
MEAN 1,206
STD DEV  .3346
BISMUTH 214
EQ. PPM
MIN .7387
MAX 3.725
MERN 2.017
STD DEV  .6L19
THALLIUM 208
EG. PPM
MIN .BE5Y
8.838
MEPN 4,821
STD DEV  1.585

BI AIR CORR
EQ. PPM

MIN L7440
HAX i.380
MEAN 1.865
STD DEV  .i458
RESID MAG
GAMMAS
MIN -970.4
MAX -352.4

MEAN -717.8
STD DEV  144.8

RADAR ALTMTR
FEET

MIN 332.1

MAX 487.5

MEAN 399.7

8TD DEV  26.32

LINE



.

TR DLRALE
MTEN

4 TL/K
AL NAANABRA A f\m MM‘-J\/\/M& MNMWMMWM“M*WMM}\MM MM»M\AV‘MJ‘\,% s NN A et EéSN g‘ag%g
STC DEV  .7978

BI/K

MA i i N ” A /\A N W AAM%MMVMW N iy %55
WY i VAT U W e ey %W“*V‘UA“WW\N\WMAWMWW‘WAVA% '“’\f‘”w‘wmvmw* Ee ks

R _ BI/TL
MIN . BB0e
MRX 1.847

_— —— - -— MEAN .
M W\M\W W‘W\M*\rﬂwﬂw\vrw \A’\\j\/”\‘wv.;g\,“\_\j‘\,..h A o P AP A ’»*N‘m\'v‘\,"\y-n_,»"-n\. AP f/\]ﬁ [" \;J\"\rr ;\q\,\’p\_/m A A A i A B STD DEV - 1460

TOTAL COUNTS

_— S | CTs/SEC
MIN 287.8
B~ e as 'u\f“C'A AV \/"/\ M\\ B :EgN %ggg
- Nv‘\,‘\“'\'\/\" o ,_M*g\/\/\ ~ 7 oV
AW AV eV SN e AT VAV AV AR RV VoW aN Ve T\ \ A STD DEV  4@8.4%
~ v v YW } B A
[ [ [ 8 <] <) [ [ Q Q = 5]
= 3 a : : : : : :
10 in_ A0 in 10 10 _— lft\" a J.a I—h‘ l?)
POTRSSIUM 48
PERCENT
HIN .1@32
MAX 2.223

MEAN 1,225
STD DEV .3840

BISMUTH 214
) EQ. PPM
MIN .7039
QEEN 3'298
o nA o ash A A A Ll Y VD ACAYA W - Pama A A TD DEV .5
- - mw“ vAATC A P APl S B A A WY A '.".Ll',nw'.‘. AP SN g m AN, | STO DE 5962
. N
THALLIUM 288
£0. PPM
MIN 8121
MAX $.317
MEAN 5.831

87D DEV 1.559

BI AIR CORR
EQ. PPM
MIN 1.873
1.871
> . MERN 1.352
5 3 §TD DEV  .1538
- i RESID MAG
GAMMAS
MIN -1474
MAX -271.3
MEAN -749.1
STD DEV  248.9

RADAR ALTMTR
FEET

MIN 336.7

MAX 548.5

MERN 406. 4
6T0D DEV  34.73

LINE 450




S - =
=
£ HENRY

—-—- Y‘ w0 ~ e
v :
TL/K

A s 0 A %/“\VA_AV Nu\a, W\MNWWWV‘WV/A ’*"-‘al\w\nf'v\ J ATVAY MWMWMWMM%MM rANBE @ ggig

N .
M A o §TD DEV .5242

BI/K
MIN .895]
mt LA APAB L n A A Al A A , A AN | PEX 6265
A I LY AR VA R S WY A AV i AV A W e YA W VALYV v ST ey Lilen
-
BI/TL
MIN . pooe
MAX i.16%

f MEAN L4561
WWMAJ‘»MMMWWW,WxW MWMWWMMMWMWWW e AAAPAB s A AN A w|STD DEV  .1873

TOTAL COUNTS
CTs/8EC

MIN 586.8
PR MM/‘%&%@VW&%@@%& MAX 2554
7~ < = >E
WWNVWMW\W\ M Ytk t‘—\\ / TETVY A Y STD DEV ~ 368.1
L= o v V

221

8 8 B ] ] 8 ] S 8 8 3 8
& @ 8 3 3 ) % 8 8 8 8 g
-3 at - at i 3 o - in 10 10 in
POTASSIUN 40
PERCENT
MIN .1953
HAX 2.186

MEAN 1.3%
STD DEV .3631

BISMUTH 214
EQ. PPM
MIN . 8522
MAX 3.905
o | MEAN 2. 482

pon D gt AN AMPA o A M ke NN A A AA L oY A AANY A NN A A o I STD DEV 6040
Y WY ‘ﬂ"' vV "' WY/ \/ E . u

THALLIUM 288
EQ. PPM

MIN 1.995

MAX 9.548

MERN Slueu

A N e A MWWN\,JE\\A M WMWWM STD DEV  1.575

WWW’\RWWAW Gt AvAvas i j W

— BI AIR CORR
EQ. PPM

MIN 1.132

MAX 1.797

MERAN 1.479
STD DEV L1448

RESID MAG
GAMMAS

MIN -857.3

MAX 64.79

MEAN ~

7.9
8TD DEV  271.8

RADAR ALTMTR
FEET

MIN 339.8

MAX 578.8

MEAN 430,
8TD DEV  32.87

LINE 460




b
WW\#MWMLMMJAWWWK H&QM&VMMWWWWWWMVMWVWWWWMJ %’1 gﬂ?g;g

AN
STD DEV
BI/K
An A Sé"; 7.212
P S LY A A AAA Mo ] :
[V e A A AT : v ST
e —
BI/TL
MIN . 2000
MAX i.3208
MERN 4586

WWWWWMWW‘ MMMW‘WWW% e AN g A A AN e ST R STD DEV  .1597

TOTAL COUNTS
— CTS/SEC

M/BN\M . g | 1121
/\\ AL T B A S SN . At Ve Yl N &f Hax 251
WM/AWW’MW YA neen - e7l

g g 5 g g g 5 g g g g s
a [0} x [\ 8 [ = E
* = g 2 2 B = P = s = =+
POTASSIUM 48
PERCENT
MIN .5113

MEAN 1,431
STO DEV  .3928

BISMUTH 214
EQ. PPM
R MIN .99092
‘ 2 PN 2:8oa
AL ,.‘ﬁh_,_avt,;. A pp SARAAIN AL M A AN o Al A le ‘ U A _“MMM‘“‘ 2 ,..A...MA-.' A A AP z . | STD DEV 8443
VAT Y Ge i . - At o, , . ,
THALLIUM 288
EQ. PPM
MIN 2.268
MAX 9.663

MEAN 5.863
STD DEV  1.68B2

8I AIR CORR

EQ. PPM
MIN 1.179
MAX 3.898

MERAN 1.797
87D DEV .3783

RESID MRG
GAMMAS

—————————— Scmge e 2
=T T N~ 2T 7 TR e g T T T o .
88— | MEAN -536.9

STD DEV  335.6

X._A\_ _________________________________________________________________________________________ RADAR ALTMTR
FEET
g nan 337.8
MAX 1809
W&%W*ﬁwv&ﬁw EAN 4447

M .
8TD DEV  159.6

LINE 479




%,MA&MW&MWWMMWWWJ W A VAN N A BSNVAAS A it P PP APt WA AN B

3800
pe220)|

B84eB
38500
Besee
BoBwY|
9229
39490
peseD
35800
hDB2D
k2200
ko420

AR A TN

AAD M M PN pph pae Bl i N o o . A .'h P AAWL- AT AT PV AN AT aLU- AVALYAY) g u h MNVATAL /\ '.'.ﬂ A
W= LA VELE VAVAVAU AT AV ATl Ry “nu‘ l‘lh. ln‘ AV A

R A = AN N N AR A P\ o AP s e ,4“4\/\ﬁ~».iﬂv\/‘*’*"/‘~”"VV\“~r=29kf”“V”“V“""”*“‘AV“”“\ETVA’V\“‘/V\’fLA"“’ﬂ“’\f‘a\/\N’~’“"~”“’“JPﬂ,\4\th“/ﬂyuy~/\ﬂ\/ﬂ"Jhl’~\4ﬂ\“ﬁvp\/alkﬂ\”Jﬁv\~»»14~vtu..r~;

A N T I

BI/K

MIN . P0B0
X 4.351

MEAN 1.927

STD DEV 5038

BI/TL

MIN . 0000

MAX 1.1%2

4g

MERN .
STD DEV  .122%

TOTRL COUNTS
CTS/SEC

MIN 965.8
MAX 2691

MEAN 2828
8TD DEV  341.9

POTASSIUM 48
PERCENT

MIN . 4447

MAX 2.396

MEAN 1,426
87D DEV .3823

BISMUTH 214
EQ. PPN
MIN .8997

MEAN 2.
STD DEV .6198

THALL IUM 208
EQ. PPM

MIN 1.876

MAX 9.965

MERAN 6.828
STD DEV  1.587

BI AIR CORR
EQ. PPM

MIN 1.632

MAx 2.792

MEAN 2.199

§T0 DEV  .2757

RESID MAG
GAMMAS

MIN -977.9

MEAN -602.2

§TO DEV  329.3

RADAR ALTMTR
FEET

MIN 287.6
MAX 928.1
MERN 429.1
8TD DEV  107.7

LINE 480

D12

fw



1090

LINE

Q8
Tha
0\5‘\1

TR TGN
B EI\X-‘\‘\E

L]
I' TL/K
x
< MIN o
] I MAX 7.942
2 A MEAN 3.713
[ STD DEV  .8745
]
« ——— —
[ BI/K
E{ l_ ) r ] MIN 29
b | A ]& 4 et '/‘« N »ﬂ ok o N A A | VAN §-5ea
[ A ades v v /‘r « W/‘Y’ﬁ \/‘v\{v’v [J VA ] W’,\W“7W\ﬁ; m {WWW {x\ &{w/‘“\v’ M STD DEV  .7814
o g © 1 J “ l i \ Y/\ﬁ i ' -
m
! [
- ! o - BI/TL
- g MIN 3000
5N Ao W a8
N gl.@ |3 — T
- STD DEV  .1813
= (Y8 ”'\»./}!f\d‘“~/'\.,\,-w4 VAN VVBA W f hM ,MWANWMW Ayl /\,n,\m m i ,’E\W
2. [y ’ AT ) ¥ el 2100 A i
<2 ;i
3 2%
= z TOTAL COUNTS
Zz5 |« 3 CTS/SEC
« MIN 278.7
I @ 8 MAX 1868
hgé W gggNDEv 2%393
Lt 5 % [N AP ey \/\,m/\j[\\/ e [N NN N MVW m\\f{\ﬁ_ ‘V vy NE. w .
I [ { S
o p
L
%§ 2] res g 5 g g 8 8 8 8 8
T5 B 2 8 g 2 3 3 5 g
xrd = & g g g g & g 2 2
52 - POTASSIUM 42
a ress PERCENT
T, £2 MIN .1894]
D= L g HERN lsgrg
O « STD DEV  .2835
(] -
L 2 EWWWM'AWW
zZ Le v = x
> ] =g
T La| 8 &
3 -~ —_
g o BISMUTH 214
g T EQ. PPM
= = MIN .6363
o jon] MAX .226
P = HERN 1.388
o 5 EN i §TD DEV  .4337
Lom &
5 ¢ e N WVWWWM&%W
Lo
@
d
THALLIUM 208
= EG. PPM
p MIN 7849
= MAX 6.588
= Sy Ti001
[+ LN, A A P Y v
I
0 EWM \y\/\' WW VNI WWW’\/M
L = ¥ ¥ =
9% BI AIR CORR
; £ ggg EQ. PPH
i o MIN 5155
=] a MAX i.382
O = MERN L8945
STD DEV  .2636
r a8l
H .| RESID MAG
R VAN N\ P et §| canmrs
=l A 898.0
@ = Tlg 191.9
[P b RS
g 171.6
.
'—.
e et T T —— RADAR ALTMTR
= ; FEET
& MIN 358.2
. . W\—\ N M"'B“L MAX $05.8
x e N I . N SN a N - —5 PV W SN VA e N g 7 ,\/\/ﬂ\v,,\/\/\ MERN 415.5
5 STD DEV  27.58
@
x
Cab LINE 1090

D13



z

LS8
<
-
o

)
]
M4 MH%% I.m3 3.155 W“B“ 922& AN —~ Janﬁ ewo.jm “
e B OB . 558 ) o B BE .o
[S] [ - x | b
. . 58 5. : 0, B g L
N ZxTo 2z [ [ x —
sEbe  sEfe aomEs bomis T 2 Togfic .o Bl P oabE o
..p; 58, [-".I'E § a1atEl Tt “
. ! |
\ I
. 1 |
<l | "
IMY “ I
3 l o
. ! |
> 1 |
- 1 |
@ w !
! i
1 I
1 |
\ |
| |
“ Heo
e L ! “
< Z] ' !
(
N\Mu WU g8 M m
< |
= 7 > UL
.M W __ |
- W 1 !
| I
W 1 “
4 !
= < I
z & ) A
- ) i
= w I ! m
! |
W [y {
i |
-4
2 % { |
i3 ! !
“
Mv 2024 m
I
< A
~ D> | _
3 4 |
i "
I
= . i
> A mwv 2844 | |
r > J i
< i |
H b N
3 Mm w wpe——| ||
3 | _
| }
I g - I “ “
|
W o 2894 1 m i
| ]
1 I
J Sl |
m < \ [ >
t i
3 . ! S AL
mw mw ks { |
bY | “
> 9 ! Pl
M ses/ w ! b
t I W
I |
| I
! i |
t I
NI
1 |
| |
N
- Wl
“ |
|
! |
) |
5 i [) 514 _ AN 0 bze 4 L] ere
" 6s Be o Boae 2 ALY g seed g = vad "og g wad o3 e ST s -
— Y/l — —— W/18—— 1L/18— - SLINNDD Hi01l-*- Bh WNISSHLOH-— 12 HINWSIB—*+- 88 WNITIBHL- - W OIS3aHa@—+ HiWiH dB80uH-
[ -1 V) —E -.-o i .-.-.N '—.— L- SNILI
saun 82 3] o1 s 8 s - i Hdd
‘ * * * ' X 4¥0D MIY I8x

46208 _ _034INDJY Hida
6-97 MN SWIN - 379NBHOBND INABM 1404

BoITT INITI



fv

[TaY
©n
(=]
s
5833 o 8238 “2pe HbR 888 1853 BR~z dned =
oA S g8es §s8% o BENS o SRSN B8R o DBBS BuES « goog
~0Mm - D~ - e Y = = m e f— E 4 N 1] (OO - [+ - . .m M
30 £z mm ZW mwnn o e
& 3 3 8 & - E. & 5. B e & % G-
a8 3 e & 8 a e p=te] 8 o w
€ z2.Fo € zBn B z.Fa £ .. %q 8 %o 59 7o oo oz o8 B oFo =
2 TEER B FTE¥S z TE¥GR £ PEEE £ FEYs 2 TEYEG £ PEES @ PE¥e # m = =
g W:Wl. T~ %55 T aed i )
-t t
2 |
] |
|
|
i
M 2094 & i
i
e “
< "
|
I _
7 “
|
nuv - |
> |
|
" i
Pl .N |
| 4 A
! | “
£ | |
g} <4 m..v oezd "
o <= / ” (
= ~ “
s ; _
%, J _
> =3 ; |
] = w P
% 1 P "
< w 209g “
33 < |
Am g 1
> % ) !
4 { {, g |
7z \, |
> . |
W %H q “
ww M_ 2a8g mw |
e { 2 V |
nw y W AW m e
i m $ |
g N V "
V < |
A.v ﬂ\ AV M
3 _
& 3 P i | mw
et P,.,V > |
= by ! |
g ¢ |
wwv i
J ? |
s ; |
k' i
<t J _
£ < i
e < 2ahd M | Y
t
1 7 { |
3 4 i
% W 4 “
> q |
3 ’ 4 |
3 w |
i !
E _
& |
3
3 'S "
T N
3 B { N 1
z ) [ 1 s spz- !
a es e o 2aaa QH/BIG FyEBd HER3G Y 03 78 Mad 03 e CSoe- haoT g
—— M/~ — /I8 — —— 11/18-— - SINNOD THLOL-“ @h WNISSHLOD- ' hTZ HLNWSIE—C BBZ WNITIBHL- —@ OHW O0ISIHE— - MIWLTH HHOUY -
] aneac [ 19 8 BNILIM

QEID 00008 eses
L L L
eFUN €2 a1 o1 s 8 s gda "3 Wdd "03

1 '

] A f &1 ]
'® HH0O HIY Igx

sesnc
s

€628 _ _03¥IN0JY WLba
6-91 MN SWIN - J19NBYOE8N0 INABM 1404

BTTT aNIT



11202

LINE

50029 METERS

o))

|

W

- §

v el

Z [

W

=

Z® le
[4V]
|§ .!

lil_l

OO |a

zE

=

o8 | 1

S5 e

Og

n

-

a Lo -!

C o

'.._

o

O

i

nETERS
~RABAR ALTMTR - —ORESID MAG B~ THALLIUM 208 - —BISMUTH 214 — ~POTASSIUM 48 ~~TOTAL COUNTS = —BI/TL —r—BI/K —r—TL/K —

18
EU. PPM

PPM

XBI AIR CORR %

oirsin ; ‘ SN : ] R
e . ) - N {

T\ Lad ik

.J}vouabrs X

;"N)Sn—

”/

18

¥ W v v

Seoe @
CT8/8EC
=

g
‘_‘ \/ HA/—VW’\/\'Q\/’\/\/\ NALAPN e N B
: - il
2 5] <] [ [
T : : : :

PERCENT
2
L

18 8

._PPH

1900 8

GrNS E0. PPN

FEET GRetTe

1000 -1000

9
FEET

TL/K

MIN . DPOB
MAX 6.897
MERN 3.868
§TD DEV  .6827
BI/K

MIN . DBOD
MAX 3.826

MERAN 1.
STD DEV ~ .393%

BI/TL
MIN .2oeo
MAX .8630
MEAN L4231
STD DEV .1079
TOTAL COUNTS
CT8/SEC
MIN 121.1
MAX 2189
MEAN 1438
STD DEV  418.8
POTASSIUM 40
PERCENT
MIN .1190
MAX 1.963
MEAN 1.283
§TD DEV  .3183
BISMUTH 214
EQ. PPM
MIN .5860
MAX 3.627
MEAN 2.835
§TD DEV  .6285
THALLTUM 2p8
EQ. PPM
MIN . 7266
MAX 8.186
MEAN 4.750
STD DEV 1 .475

BI RIR CORR
EQ. PPM

MIN .3511
MAX i
MEAN L6616
§TD DEv  .1787
RESID MAG
GAMMAS
MIN -816.9
MAX -345.7
MEAN -595.9
STO DEV  130.8

LINE

1120



“

~
-
a
”
N — DO F XN [+ Tl T0] MOSN NFOWn N ON OO0 OeNF NN -
fade ga8s RZ8% S38. BRER 88 ERbY 2885  poow RIS
NS P MRS © NN ? T v Z6al 8, -3~ R 5252 £ H52R
% 52 S ; 33 ek
> > > Cm > mm W HP > w > > Wm > mr. >
N R 25 28 ga_ o8 28 _ 8 SH_ g5  Ed_ g5 ok B g 2
~ ZxXao ~ ZXTO ~ ZXT O [ ZXT A = Zxd O o z Zxda ZXCo 0w ZXT QO ZXTA —
2 FEeE g EENR 5 EEBS s Egef g TG % SENG £ G g S€08 0 EEeE g 2EEE O
TS Bear 1 z 85~ [T D
|
A e
i L4
I
a0z 1 * i
k " u M
| |
8 .
3 | !
w MA | i w
| i
W IR
1
M aeae 1 M |
4 1 !
| {
| |
b " _,
: [ "o
|
< W “ !
| i
| |
M W 22821 j !
\ |
) 1
m | |
1 i
‘ |
. . M ! i
| RIS
! !
W | _
| |
| 1
] @ase 1 ] “
_..,(.w,Mé ,M “ _
M “ _
| !
| |
I I M
) i
) |
t |
t i
¢ I
28h2 1 : B I g
Is ! !
s VL]
G b3
4 d _
i |
{ N
] |
| I
I |
5 1IE
53] o221 u,w m A
M ! }
> ! |
f ! |
$ | |
{ I
3 3 I
] |
ag021 “
| |
] |
U > | 1
{ 4 "
] i
|
A\ |
> i |
[l i
N 2as1 !
n
v Ny
'S b \ ]
1 |
1 1
! i
M 1 ]
i i
I i
W & 2eSTT _
| i
. s 1 ﬁn -ma« p) dec- ! I | 28
an -] ee a%w&u ma— -“-qt.sm E.ﬂwml.ﬂu ELL-B“ 2807 28T~ .—Hn
— M/l —— M/18—— T1L/18— - SINNOJ Bl0L-*- @h WNISSHLOd-— hTZ HLINWSIE— - 882 WNITIHHL- @ SUW 0ISIHE— 1WLTH HB08Y -
aaLm gp n-__n-r i -ﬂ.n Jn .- BH3LIM
e e st Y s 8 s il Uad "03
_ ! — ¥ H¥0O HIY Ig®
£L6C0B8 03491IN0J8 Yiubd

6-9T7 MN SWIN

BETT

- J19NBJABN0 INABM LH04
aNIT



@ ~--TOTAL COUNTS - —BI/TL ———BI/K — —— TL/K —

o
1
w0
- g
X B =
= ari
w
=
F_—f\
SR E
= IS
—_ @ §
'
3
OD  |a
ze
T3
m -
Yae L §
l—ICE(E N
_lD»— L
o8
Ll
£
g L
8
’__ =
o
o
o
4
§
% oE
T8
o
(&)
o
-
a
ok
M off

~RADAR ALTMTR - —mRESID MAG @ r~THALLIUM 288 - —BISMUTH 214 — ~POTASSIUM 4

18

€8

NS

R

WWWVW

30

CTS/SEC

ig 8
PERCENT CTS/BEC

[

_:2::.K7‘{;;xc3[lCff::;;vp<7~<=1f-v‘,,&}h 4
W M

r W\\W T/“’”\ VaNaa TN MVAV

18 B
PPt PERCENT

EQ. PPN EQ. PPTY
—

1802 @
GAITRE EQ. PPH

- 1993
FEET GATHRS

4

]
FEET

1.854
8.402
3.768
.5858
BI/K
MIN
MAX 4,971
MEAN 1.588
STD pDEV 3533
BI/TL
MIN .00
MAX i.oes
MEAN .4238
STD DEV  .B946
TOTAL_COUNTS
CTS/SEC
MIN 414, 1L
MAX 2494
MEAN 1571
STO DEV ~ 394.3
POTASSIUM 48
PERCENT
MIN .2679
HMAX 2.375
HE! 1,370
STD DEV  .3558
BISMUTH 214
E0. PPH
MIN .5855
MAX 3.637
MEAN 2,166
STD DEV  .5933
THALLIUM 288
EQ. PPM
MIN 1.274
HAX 8.337
MEAN Si227
§TD DEV  1.7D9

BI AIR CORR
EQ. PPM

MIN . 1355
MAX .8429
MEAN 4785
81D DEV  .1776
RESID MAG
GAMMAS
MIN -5p6.8
MAX -364.2
MEAN -631.5
8TD DEV  166.8
RADAR ALTMTR
FEET
MIN 326.8
MAX 455.5
MEAN 390.8
STD DEV  24.88
LINE 1149

D18



NTMS NK 16-9

370
80297

LINE

FORT WAYNE QUADRANGLE
DATA ACQUIRED

HILES
1

——AIR TEMPERATURE — ——BARO PRESSURE ——

——DIURNAL —— ———RESIDUAL MAG —4m8 ———y

~RADAR ALTMTR -

o

et \J

‘gQ o /\a.,,~ "*'
\ S \F N

/ S
e Rivers /f

()%A
A 4

SN 'Gu

B
EE N E
B - T NI e B i Ay 5 v - A g I —— . PO SN = — RN : WUV GBI . . SRR R R
B
[
]
E y 1 qm 3 e
3 £ 1= & S I NPT £ g 5 I e - v A 5 T
o
]
v
= 2 ] [ =
5 g g g ] g g g
@ ] Ed @ - - = = =
g
E /\ F_W”B\‘M z
= — B B“W‘“ﬂ—/ W
%
'§ e = — £ —&- & - & = & = = 53— 2
L i

-
!

LB NN o N
o

O Vo N - AN o
AVARA AR NS A VAL e VaVaRd AW . TN

D19

BARO PRESSURE
MM HG
MIN 720.8
MAX 743.8
MEAN 730.0
STD DEV  3.829
AIR TEMPERATURE
DEG C
MIN 6.200
MAX Li.00
MEAN 7.623
STD DEV  .8736
RESIDUAL MAG
BAMMAS
HMIN -788.7
MAX -450.5
MERN -689.8
§TD DEV  57.22
DIURNAL
GAMMAS
MIN 56682
MAX 56698
MEAN 56677
STD DEV  8.294
RADAR_ALTMTR
FEET
MIN 32t 4
MAX 504.5
MEAN 4g1.1
§TD DEV  27.89
LINE 379

fw



NTMS NK 16-8

380
88297

LINE

FORT WAYNE QUADRANGLE
DATA ACOUIRED

12

g AN e B BN - S & Y
N0 Oty g ﬁ ) BN B
Y c ey Nlow 2 .
’»/ R o & 2 i A : SR @

000
NG

o
R
i} v aw..» Amsrn R e 4 N . R A e e e SO . S S

M HG
—

——AIR TEMPERATURE — ——BARO PRESSURE ——

SU
-
-§
o
-8 & =5 @ gy st B —vin B~ @ o e [ 2 = ~
.ﬂ of
8 _
g 8 8 8 8 g g 8 s 8 8
3 § g g g g § 3 2 g 3 8
8
e
L

——DIURNAL —— r———RESIDUAL MAG ——— —

2
§
ML
-
'E ______________________________________________________________________________________________________________________________________________________________________________
2 AN 20
x M%W‘ £ Wina ¥ SESQP NP NPAAN - Viaadn Y \wwﬁw\f\mw WS VMMWMW T VP e\ e N
&
zL-E

D20

MIN 721.0
MAX

MERAN 29.
STD DEV  2.6084

RIR_TEMPERATURE
DEG C

MIN 7.000

MAX 16.20

MERN 7.
8TD DEV .8665

RESIDUAL MAG
GAMMAS

MIN -698.5

MAx -305.4%

MEAN -568.8

STD DEV  83.18

DIURNAL
GAMMAS
MIN SE676
MAx 56685
MERN 56675
STD DEV  5.872
RADAR_ALTMTR
FEET
MIN 326.4
MAX 600.6
MEAN 418.7
§TD DEV  48.37

LINE 380



D21

o Q {‘ﬁ ) M, 1A .
iS 2 S o:(iA.u~5CiA,%ﬂ &

& — = — A — U USRSV . Y W
BRARDC PRESSURE
MM HG
—  {MIN 718.7
MRX 742.1
MERN 728.7
8TD DEV  2.910
RIR_TEMPERATURE
DEG C
_ _ o - o | MIN 8.000
—E vz o 8—oa ! r B 13 S a1 v W s £ £3- - ~—E5 = MAX 10.00
MERAN 8.947
_ STD DEV . 5220
g 8 8 8 8 8 8 8 8 8 2
g : g g g 2 2 3 3 2 2
) ] 3 ] ] S - 3 © -3 © 3 ©
RESIDUAL MAG
GAMMAS
MIN -785.8
MAax -179.6
MEAN -551.6
8TD DEV  104%.7
‘&\JAL,_&#__._&_’/J/\& — e Y o — ="
— £ & E! o & & o o o o . =
§J DIURNAL
GAMMAS
MIN 56691
MAX 56694

MERN
8TD DEV  5.042

_______________________ e e e e e e —————————- | RADAR ALTMTR
FEET

A N B o~ SN M g N T TN PUANENEDENV. . ~ oS 2 — - s : 3 499.5

MEAN
STD DEV  32.30

LINE 399




D22

VO 3
D A ﬁ*bci‘&%}5?i

(23N hew
LECEWN TR 2 REW, 9mo N\
RIZE) S ) i IR

(f

NS e
T, 39
A\ I » TR ‘ YO AR
NEY A > g ; K < \ L Tl SRR 4 .
TN ' \ K, R N - A A o ! E 3 &7 RN Ny ‘\‘_OM% J”‘f@‘x G RS
——— g
i * - — g:4 . B~ Ao B} il A S SUORUU. | N N £ A ANt ¥ —pg 4 -
BRRO PRESSURE
M1 HG
MIN 719.3
MAX 741.9
MEAN 727.3
§TD DEV 2.750
AIR TEMPERATURE
DEG C
o m m o| MIN 8.000
e ® = R - SR . - - . o o ] - nn e 000
MERAN 8.760
STD DEV . 4508
: : g 2 : : s : g :
2 ] 3 3 b ) & o & 3 8

RESIDUAL MAG
GAMMAS
MIN -801.3
-358.2
-886.3

& B £ =S £ 5 —5— = & @ £ 5
‘ﬁ'DIURNHL
GAMMAS
MIN 56688
MAX 56696

MEAN
STD DEV  6.388

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— RADAR_ALTMTR
FEET

] MIN 348.3

%&Aﬁﬁ&@:&%ﬂ%&.&m M/J\\'E' A WS- NI . "W ey MVM PN "E?_.('N E%g

M
8TD DEV  39.86

LINE 499




NTMS NK 16-8

88295

41@

LINE

FORT WAYNE QUADRANGLE
DATA ACQUIRED

T

rETERE 0

~RADAR ALTMTR = ~——DIURNAL —— r——— RESIDUARL MAG ——

——AIR TEMPERATURE — ~——BARO PRESSURE ——

-
iRy

8
£ g
A 53— O, Y - 4 " 7> 5 J VORPS. . EOC N & VSRR, |TR . N O e = ]
@
L
yo
g
2
2 = —r— v 0 ! A B ma ey =) =) uld = o £ b = o &
o
)
g g 8 S 2 S 8 8 8 8 8 8 8
2 2 g g 2 2 2 & 8 R &
R ~ ~ ~ N ~ ~N N ~ ~ ~ ~

e

i

& 1= = & & £ B g=n =) 1= £ & &
g 3
L -

S

fexr

D23

BARD PRESSURE
MM HG
MIN 711.7
MAX 7334
MEAN 720.2
STD DEV  2.838
AIR_TEMPERATURE
DEG C
MIN 19.80
MAX 13 09
MERN 11.83
STD DEV  .9875
RESIDUAL MAG
GAMMAS
MIN -760.8
MAX -363.1
MEAN -803;1
STD DEV  94.41
DIURNAL
GAMMAS
MIN 56694
MAX 56697
MEAN 56688
STD DEV  7.285
RADAR ALTMTR
FEET
MIN 311.2
MAX 489.7
MEAN 401 .8
STD DEV  32.76
LINE 410



D24

Bt NN SV W § M P Sy - i . W e A e D NINVEN. . = e 2 ) A
BRARO PRESSURE
M HG
MIN 713.8
MAX 733.4
HEAN 728.7
STD DEV  2.529
AIR_TEMPERATURE
- - _ _ o . 9| " DEG C
T e M i m ™ v 2 £ e - & & & & MIN 10.28
MAX 13.00
MEAN 11.19
STD DEV  .8133
8 g 8 5 8 8 8 8 8
8 3 g g 2 N 2 ] 2 &
~ ~ N ~N N~ ~ ~ ~ ~ ~ ~
RESIDUAL MAG
GAMMAS
MIN -860. 1
MaxX -199.4
HERN -582.4
STD DEV  148.8
B B N =" "y .
— 8@ 8 3 5 £ s} £ B £ & 2
‘! R DIURNAL
GAMMAS
MIN
MAX 56693

MERN
STD DEV  7.69@

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— RRADAR ALTMTR
FEET
¥ MIN 326.9
P Pa . S P m\/\ﬂ"\f\\ NN PN P B~ | MAX 5208.6
~F——A e A V- s v 5 o S A S g \-\/—’“‘"'v\ e e ggNDEV gfsé?

LINE 42@




20 MILES
1

1098

NTMS NK 16-9

8@2935

430
~——AIR TEMPERATURE —— ~——BARO PRESSURE ——

LINE

FORT WRYNE QUADRANGLE
DATA ACGUIRED

~RADAR ALTMTR -

G

D25

N N

ur_roLeosi

1 ed

82
Ely . R
S - e S vy Dy G- A AP MW*M‘J‘B""‘“"“’*“""‘“’—“E‘ ..... - e et ¢ e} e L STt
BARO PRESSURE
MM HG
— MIN 710.3
MAX 732.8
MEAN 722.1

ST0 DEV  2.8314

499
"
|

X

AIR TEMPERATURE
- 4| DEGC
T B 15} & g s & Bl 3 s = o3 £ £3 .. = an H—— | MIN 10.09
MAX 12.08
MEAN g 83
_ STD DEV  .3931
13
SR
g 8 8 8 2 8 8 8 8 8 g 8
S S 3 2 & @ & & & & & & &
7] ("] o © o 8 w w w m ] [{]

RESIDUAL MAG
GRMMAS

MIN -818.5
MAX -254.0
MEAN -591.0
STD DEV  140.6

A

]
@
12
:
&
?
®
t
®
i
©
B
7
%

58831

&| DIURNAL

GAMMAS
MIN 56671
MAX 56679
MERN 56871
STD DEV  4.436

—OIURNAL —— +—— RESIDUAL MAG ————

Y b

RADAR ALTMTR
FEET

MIN 322.8
MAX 493.1
MEAN 393.3
8TD DEV  26.92

Bl LINE 43@




NTMS NK 16-9

440
8_0295

——AIR TEMPERATURE — ——BARO PRESSURE ——

FL ]

LINE

FORT WAYNE QUADRANGLE
DRTR ACQUIRED

L]

——DIURNAL —— ———RESIDUARL MAG

J
Faidi ]

~RADAR ALTMTR -

.
FEET

—n

208
m
—

&

.

m He

DEG C

18

i1

A
s
iz

i
i
@
b2
52

-2
066 C

59808
68000
60229
€040
60602
60809
61000
581200
81420
61682
51800

1808
CRTIRG
—

7

\ e

e:

i:
iz
i:
h:
i:
@
®

onire
oefe, |

58679

1998
FEET

D26

BARD PRESSURE
MM HG
MIN 7i3.2
734.8

MEAN 722.3
STD CEV  3.99%

AIR TEMPERATURE
DEG C

MIN 10.20

MAX 11.00

MERN 19,36
8TD DEV 4798

RESIDUAL MRG
GRAMMAS

MIN -970. 4

MAX -352.4

MEAN -717.6

8TD DEV  [44.8B

DIURNAL

GRMMAS
MIN 56877
MAX 56682

MEAN
STO DEV 6. 078

RADAR ALTMTR
FEET

MIN 332.1

MAX 487.S5

MEAN 398.
8TD DEV  26.32

LINE 449



NTMS NK 16-8

450
80294

LINE

FORT WRYNE QURDRANGLE

DATA ACQUIRED

IEET
!l"'l SPB28 IMETERS
—ARIR TEMPERATURE — ——BARO PRESSURE ——

MILES

METERE @

——DIURNAL —— r———RESIDUAL MAG

~RADAR ALTMTR -

8
FEET

sosdie

AL P
T omeY

AN
Zhep R e
Faranca ;

43
s 8
R E— PR IO wA? T e 5 A Ol A PRCENI: : WV WA SO - TSIy SUPUNNY SN Y- B £ - o NP 4~ v past
b
8
o
g
2
I - o & - 4 =3 = —5— £ = e W £ = B wr A T
o
58 —
] )
g : : 5 : g g : g ; : :
] i & in i 8 b ] in I I ®
g E
§
i U
!E - =) —F- B 5 3 5 ) i3 =) 3 s 13-
5 B
] ]
i
L
B = —— A~ ——rt

D27
f
BARD PRESSURE
HG
MIN 7i1.%
MRX 732.3
728.8
STO DEV  2.367
AIR_TEMPERATURE
DEG C
MIN 11.00
MAX 13.80
MEAN 11.94
8TD DEV .3371
RESIDURAL MAG
GAMMAS
MI -147%
MAX -271.3
MERN -749.1
STD DEV  248.0
DIURNAL
GAMMAS
MIN 56785
MAX 56714
MEAN 56704
§TD DEV  1.775
RADAR ALTMTR
FEET
MIN 336.7
MAX 546.5
MEAN 406, 4
STD DEV  34.73
LINE 458



<
&)
-
§ -8
w
=
=
< e
28
-
OB |a
zX
=
WoE
H(I(t
‘_]:)0- Lo
O8F
L
zZ
>
a L.
=
=
4
o
o

-

T
Wwyse 58080 METERS

u
E ]

——AIR TEMPERATURE — ~——BARQ PRESSURE ——

10008

——DIURNAL — r———RESIDUAL MAG ——

~RADAR ALTMTR =

.
FEET

D e SISV T, S-S I -
- - mEN LCO)
£2, ow 7]

1
E
R %
* +~40. e A Y T 5 o 3k B . < B e e B e R - S NPTe ke A - -
2
8
o
g
g -t
8 & r B v 5 £ & & £ £ & & &
(2]
8
[\ ] [ [°] [:]
: : ; : 5 : : :
|
N
f
W/\\E/
IE -
£ £ & £ £ £ £ — £ ! = £3 -
g 8
* ¥
&
L
= P A /_/\MNN/\\‘ il Y o VPSPV - P
v/\'—.\ AWWVA@AA%\ "/\-w = VA" D VN s * . A Va CaVasN B!_

BARD PRESSURE
MM HG

MIN 711.7

MAX 732.3

MERN 720.8

STD DEV  2.387

AIR_TEMPERATURE
DEG C

MIN 11.80

MAX 12.90

MERN 1122

STD DEV  .4i28

RESIDUAL MAG
CAMMAS

MIN -957.3

Max 64.79

MEAN -577.9
8TD DEV 271.9

DIURNAL

GAMMAS
MIN 56898
MAX S6702
MERN 566891

8TD DEV  9.481

RADAR ALTMTR
FEET

MIN 339.8

MRX 578.8

MEAN 438.8
STD DEV  32.87

D28

LINE 460



n
I
S
-—
o
= R
)
=

=

SR

4
"
OF e
zx
T3

Woe
T

— T

~J :)F' 'y
Og
W
=z
>
o L.
=
|,_
o
o
s

T
0088

——AIR TEMPERATURE — ~——BARO PRESSURE ——

T
t ]

——DIURNAL —— r——RESIDUAL MAG ——

~RADAR ALTMTR o

G
S0y, & e\ comil R

oo

o
3
S

2|z

EL

4z

L

Som—t

INDIANA

ot R 1
Melrase

ol
—

Qe

5
3 R 8
S F AN - A o5 B v & R WY W = e b V- r M -8 YT s - +B-
2
$
§o
B
o e
—iG = 5 £ —5 B —. —_—— £ 5 - T— 5 m —:1 v o =
o)
® [] 2
: : : 5 : : : : : : :
# =+ & & + + & = = = ¥ + =+
gl g
lf 3 3~ 5 £ 3 £ 5 £ 152 =) £ £ 3
8 8
] ]
S iit 8 N\ ¥
g - - 5 Y NEPNREAN : 3 P A
- pf= ™ T Tl NS T TS ~ *\J45C:::3="‘;:::::==——‘Ek:7='::7=3’<’:s_"‘C72F“=’~

D29

BARD PRESSURE
MM HG

MIN 701.9
MAX 734.0

MEAN 728.8
6TD.DEV  5.823

AIR TEMPERATURE
DEG C

MIN 8.900

MAX 12.808

MERAN 108.48

S§TD DEV .7677

RESIDUAL MAG
GAMMAS

MIN -949.3

MAX 329.4%

MEAN -536.1
8TD DEV  333.5

DIURNAL
GAMMAS
MIN 56689
56683

MEAN 56687
STD DEV  4.44P

RADAR ALTMTR
FEET

MIN 337.9

MAX 1998

MEAN

446 4
§TD DEV  165.7

LINE 470



208
m HG
re1

3

2
@

403
1 He
LU

5

MILES
a9
DEG C

JW

i:
iz}
;]

i}
s:
i:]
s

NTMS NK 16-9

82294

480
——AIR TEMPERATURE — ——BARO PRESSURE ——

T
aauee
-28
DEG ©
DEG

38200
38428
38602
388080
39000
39200
39400
39600
35800
40000
40200
40400

——DIURNAL — —————RESIDUAL MAG ———————

1808

ORTRS
—

LINE

FORT WARYNE QURDRANGLE
DATA ACQUIRED

]
onTre
i:
B
B
iz}

gm

Le08
FEEY

]
FEET

~RADAR ALTMTR -

D30

BARD PRESSURE
MM HG

MIN 745.3
MAX 737.2
MEAN 722.0
STD DEvV  3.398

AIR_TEMPERATURE
DEG C

MIN €.000
MAX 10.60

MEAN 9.081
§TD DEV  .326l

RESIDUARL MRG
GAMMAS

MIN -977.9

MAX 171.7

MEAN -602.2
8TD DEV  329.3

DIURNAL

GAMMAS
MIN 56688
MAX 56691

MEAN 56686
§TD DEV  3.75@

RADAR ALTMTR
FEET

MIN 287.6

MAX 928.1

MERAN 429.1

§TD DEV  107.7



D31

S
m
©zrg ¥ 3883 sonae egre nmng S
- ot (2 2 n
g RS 2 gant g Bogs i e B8
(7] w (2] w -
&2 go > > 2 >
5 5t 8, 5 - 2 mm 7o g £
=} @ ZXTO 0 ZzxEo zx&ao z =
§ sgub & =85 § £guf g EEud g EEuE o
el 2z 28] coses ! N
0 ) mT m_u ! 3|
i
1N
[}
|
i
|
|
|
“ M
" b
] eazss \ i i M
|
4 i
|
L |
L@
|
|
Ll 2ease 4] __ mw
_
|
4 “
| "
|
|
|
4 ] 2as8s 8 !
| |
] _
|
|
|
|
|
B ] ' 2@g8s ) m
{
|
3 J
w I
|
|
ﬁ i
|
L |
i
ol ] 2@h86 i !
|
w |
I
Lﬁ [ A “
|
|
g g 20286 g !
|
t
4 " M
|
i
|
!
] |
% ] o086 + ! &v
’ |
! b
|
Vb
|
o)
)
L B
% agsse g “ W
I
2 ¢ ! 64995 |
O9H OH W J 930 3930 S0 SO SLLAS Sulddid 1334 4334
28 oan " 2z~ 2081 21~ 228 [] 281 [
——— FYNSS3IHd 0HH8 —— +—— JYNLYH¥AdWIL HIH— t———————— 9UW HN0ISAY ————— ' —— TWNUNITd— - HlWLlY ¥80uy-
®ROALM 02a2s -11 ?.g -nu.ﬁ i-ﬁ- .I BN
S3N m 11 u.._ $ LI a1

£6Z@8 _ _03MIN0JY Widd
6-97 MN SWIN - FTONGH0UN0 INABM 1404
B6d1 INII



D32

S
=
00 8885 gos 8L -
a 3 w
Em WC
2 G § g Y
P-4 @ P4 (=] w ZXT O ZXTO
§ Sfuf & ZEuS 8 Efef g Eguf 5
zed] :w 2849 859 Eloages
23] 1] 2399 %
!
mw 2283 [:1]
8 2282 1]
il g0es )]
[:1] ABh L g
i & 2ess Vu &
\!\.
% :1] 288 2]
S
g ] 003 ]
182 H z o8- [
& e T o= e g e =
—— 34NSS3Hd DB —— —— JFHNLEYI4WIL HIB— ————— 94l WNCIsIY —————— e JYNHNIO—— - HIWLTH HBOBY-=
SuAL .E b—w.' & -nw-w in< --EE

8IM B2 &1 81 ] 8 anm
i i

46208 _ _03¥IN0JY Yidd
6-9T7 MN SWIN - JT1ONBYOBND 3NABM L1H04
BoTI aNITl



D
33f

BARD PRESSURE
MM HG

MIN
MAX
MEAN
§TD DEV

AIR TEMPERATURE
DEG C

6.008

12.08

10.66

STD DEV . 9208

MERAN

MIN
MAX

%M%@;%

%

= 13

27,

N

-
=
A

11

8

RESIDUAL MAG
GAMMAS

3i8.3

8TD DEV

GAMMAS

1118

RADAR _ALTMTR
FEET

LINE

aase

2246

2ace

[l 5]

2288

2298

2ah8

2328

M e

— JHNSS3Hd DHHE—— — JUNLbEY3dWIL HIB

MM
2eh

L

3 330
oh

[ 1]
A

3 930

2 i

—_—
[

1

|

™~

s>

®| DIURNAL

&14

o, Wanh N

N T T

~=

A

s8882
I I

96N BNal
v

N
Sy—m—

8 BNILIM
J

SN B2 ar
L. A

8 83K
J

£6208
6-9T7 MN SWIN -

BTT71

03¥1IN0J8 Ulud

319NBHABN0 INABM 1404

aNITl

S0 SchdiD
200 8

— TYNINI0—

A334

[
-

T

M
|

LWLTE HHOY -



]
" HG

S3P30 METERS

~—AIR TEMF’ERHTURE-—-—; ———BARO PRESSURE ——

| $o ) ~As?
S i
B
P RS W T
\:if“‘ o o\ “\‘Q.r éf’zuu o
] = :.3“'“ Ny = o
- P = -
F Sy B
= R e
SN et
8 ) o
- e e - e 5= - £ s e
BARD PRESSURE
MM HG
MIN 722.1
MAX 743.2

MEAN 729.9
STD DEV  3.226

3
r gF
m
g o
) &
— g
£
§ N L= AIR_TEMPERATURE
2 2 m « DEGC
5 s B——— oy T bl
A s ru BA—~———— | MIN 19.00
w MAX 13.00
p MERN 11.44
STD DEV  1.827
I’_—l'\
=< |
EO
— e
Ll
—
o
Qu [
zz [* 5 B B 8 8 8 8 g
T3 s § g g g g 8 8
LL|[I8 . - —_ - - — p=1
ZO(E Fa
218
L <§
1 ::)EE Lw
05
Ll
zZ
pon i
¢ L. --'
= g
£ RESIDUAL MAG
— = GAMMAS
a et MIN -816.9
) MAX -345.7
MERN -595.9
L STD DEV  135.9

——DIURNAL —— r———  RESIDUAL MAG

1008
FEET

~RADAR ALTMTR -

8
FEET

sg R B £ 5 —G— = & —63- = -
5 H
2 2] prusnAL
GRMHAS
MIN 56715
HAX

MEAN
STD DEV  5.8lt

RADAR ALTMTR
FEET

MIN 336.3
MAX 467.5
MERAN 385.08
STD DEV  22.88

LINE 1120



D35

=
™
uonm i [0S oaNx Nz — NN -
W OGaF L 38N NEMN SRS :..&LH -
m NS m Pt m BHH B88un m 85
w w w W 1=
E =] = & ¢E <] ol L
& -3 B 2xE & Fd 5O 25 F & 2o F Z
& ZZEe = EZge L BE5L = Zzal g Z&&E -
& FEfe c TE¥s ¢ EE¥G a £f¥e & Ef¥e o
8 s BIpS “ oy,
I
i
i
|
|
g gazeT Ju !
|
|
|
i
|
_ b
|
! b
1l
h oegcT [ ! W
\
|
i
|
I
!
I D
|
! q
age21 ] ] ! mw
i
|
|
|
1
i
S
!
|
I
1] 20327 g “
!
i
i
|
|
|
| M
i 4
|
|
g 22h2T €l !
!
|
i
| N
I
I
|
|
|
I
g gaze1 1] " @
I
) b
“
|
|
"
i q
|
|
o] 22827 -1 __
|
}
!
|
i
I
|
|
I
|
f
8 @a8TT ol !
|
|
]
|
I
|
|
i
I
i
i
7ol ———— ] B 289711 ] !
0 NG |
g g 26L €1 cas- LG RS
5 10 SHid 08w 353 ) T T NS 1333 =
oas 2oh . az- o281 BT~ a8 [] ;T 8
—— 34NSS3Hd QHHE— “—— JHNIYY¥3IdWIL HIg— t—————— 3HW BN0IS3IY ———————  —— YNINI0—— - HIWLH ¥HObY-
s\l j uoL‘.’t i-g -q-u ‘.ﬁ.— .- [ 2 ¥k )

83UN e st a1 s 8 =LK
i 2

A —_ It

£6208 _ _034IN0JY 6140
6-9T MN SWIN - FTONBHOUND 3INAGM L1H0A

BETT aNIT



fy

0
"~
e g
F ~in NS oD Q= QIN WM haul
w waed g 8383 a RNSE . guss
m NN .m"yn P m %%MI 888w £ SLoN
w w (%] [%2] -
F_% > mc > m > > &T >
w0 B g 2%z I gl e 2
Zx [+ 4 ZXT (4] ZXTQ 2 ZxXTa ZxC
g SEul & Sfeb § £5ed 5 Eguf g 8 S
2L 8 855~ sips | t-- 3
]
@ 2aHhET PH "
!
|
|
|
_
|
|
|
_
|
i
i
o easeT 0 "
I
|
|
|
4 |
|
r |
"
i
|
Lﬁ_ ] egeeT 4] “
t
|
|
|
ﬁ |
] |
|
|
I
|
] 4] 200hT 51 “
P |
“
S | V
d !
9 I
h
"
“
i 0@z T i
8
1
|
|
|
]
|
“ w
[
, |
0 oaus 1 @ !
|
I
1
_
|
|
“
i
/ |
"
1] ] 2ash 1 ] "
I
\ . i
e |
_ N ’ Hﬂh/yi “
L H |
i
1
I
b |
] & 2ashT & "
o |
|
1
|
|
1
i
!
”
ces b1 8- L szt b o
94 W aH Ll 2 830 3 530 SuihO SALLD oS SALMD pE-7] Fecy
288 ach ] az- 207 2081~ 228 [ [~} [
C— JUNSSIMd DMHE—— —— FUNIUYIdWIL HIY— — 9uN TBNOIS3Y ——— TENMNIO— © H1WLH Hu0ud-
SELIN §— -awnv §_ .-w-w 1« -. BM3L3N

SN 8T ST e1 s 8 &M
1 1

£6208 _ _034IN0JY divad
6-38T MN SWIN - F19NBHOBN0 INABM 1404

BhTT dNITI



!“’; =

-
»
<.

-
-
s
-

¥ ‘?

L
-
’




FORT WAYNE

84 00
200 85 00 4200
=
N et 8 @ g:_" ° auae wna ° ° a se @ ans s o ao o -jn s a oodd o o o a a » . aaa © 0
e e 000K o OROOREOIR0  COCTOZROINCX0  ADTOOAOIARINE AL O SITCIAOAKIOKIX 0O XXX OO 00X o0 X ICOAK €0 0000 BO0CA00CO00 2000
2 OO . Cox0eCe X & 5 o COOORXX 00000 OO0 o Q XX
e L] " o® oo " ', o 4
° 2 ° 2 H
a a
- H
H -
e L] a L]
s a
a - .
H
HY
o
e L]
®
L oo ® a s oss o a a sa ea o oo a ° . ®
XX OCCCOCOCOOOK OO0 X
O X o DOCOCAOE . XX xzooooge XX00 QA0 GO © OO OO CACTOOOCOCBKX OO
o oo e oo o& L a e @ cnoo asen o odig ° Ba a @
a o L] e s B
a . .
o
H a
H
o
H
]
H . - ° ° ° 0 © gaoeao ooe " & a0 @ oa ofd .-:.: oo o
2 - o %6 cpen o o@mmon o @B O p- o © ma oo oz oa o oa as - ° ° a & LI oo oooon B oou ° 8680 @ © o  oooogona@PoBUNEOONGAADEO ao 2 soaos a ®
00X SOOI ORI XXX X o] XOOOKK COOOOXOHKHIHIK XK OO XRCCOCAX IO
©oEn ng o a ° Pres oo @om ooa " ? ?:“W - I a o a X & a
aso - ® avo s - v
a o
]
H
a
H ae
° = oa L]
2
o
1 a
. L]
a 2 oo wo sa G0 oo @a  @Ga moaaa wa o . cn s se a® o e [ a woase @ wcam s saoaoa
YOOOXX, e re e cs s sseolesevertorrosieseorrevssote: severeeciefiorsersareererierrereeretrecoes XX 00 SO0 OAOCCACCOOC OO OO XK XX
aa as X ° M as oeaa a L w e a °
esssos ® sas - @ s a
N H an s : R H ®
o
H
a
°
o od o
buo aso [ agf oo 80 ©ouosoun ooES o o B Eood o a o om 5 oa saso o ga °
SOOOOOOOOTOXIIRNX SOOI A OOOTOONOCACAGOATOCCINACACOAXIOONX 0T OO0 XXX XGOS XXOOHXK X
s a o an
}
o
® °
H L]
= o L]
H
= °
o a os aas N ®
sao Ao anngano nosoab a es o om oo . a an ° oua 0 ouongoonoacooE =0 2 nopas ° ass TILLL
CO000X XXX REXKHIOOC 50X OCOOOKK < QOO0 COOTOCO0OARD GO0 OO0 OO0 SOORKX SO . XX XXX
o @ mem @ao uow a8a @ 8 g aaw 5w an a an H X0
5 e B 2%
@ HT)
a ° L
:
4130 |— . “30
5 ° .
o R s R: H .
5
o
a ao o moooas o H s u v .. saoson s bosabmass o an
a s aaon oo . a0 ace a o . a B I ©© 8 00mas 8 08G9 g oo oo aw @ @GR o an ceoa oo ssusa soceacuasan @0 soa B a .
000K SO . M KRXIXKXXC - - a o > ('xv‘xlxxixxlxx ;"‘" IS0 4604000000009 00000¢ 1099800400049 XXC XX w
H
.
a
° B
H
a ®
B “
. OCOOOC 04 o000 04 O0C X0 OCX, X XXOC 1900000000060 0000004 PO 0066690 64 X XX
° ° a Py oa H P Bo P a8 KOO A £ x
H a a0 B 3 N oo
2 " B s L S
H H * Ra
L] &
a a
E . T
o ° a
=8
00000, OO%(xxxaocooooW Sabad P aae 0 = a o a ou a
a L]
3
2
o . a
% B
. 2 H
. & o °
E H
- “
a
L] @ " M o copwasnag sn
e~ X XX OO0 COHCOOOHINK XX 0K 00K KHXHK XXX - OO0 O XXX XX XX xX
a o ° ° @ aa . P a o e @ 5
v o s ®
® o
$
" ° 00 &
° o
= B e
s aa
o . h H HH
a a
© - a s oo .
X & XX X0 XX OO SOOCTOKK XX XCCOCOTOCOOOGKES feoee XXOOOCIHKIIOTK OO0 COCOGOTOCKK OO
& a e ansesos b & oa .8
3 o
Hooa H
s A H s
H S =g s X
H Haa 2
"3y 3 88
5 % & 5
o 8 g
8
o ag
s a o ° an ° Bova :
b 3 xx,‘“ XXX XHKIHHOK IO Lo eeses XX 0 e e s Tesess  vossseree a o e KR OTOTTINOOND QOO
o )3 ac OO o 5
2 58
@ 00 2 | i 4100
8600 85 00 oo
SCALE 1:500,000
. LOCATION DIAGRAM .
wes s o s ,. b s w’ ; LS POTASSIUM STANDARD DEVIATION MAP
(WISCON S|
NK'16-1 | /NK 16-2
= 2s0r50m |t
NK 16.4_[freeme oy
witors K 16-5( | NK 166
A E MICATAN X
Tonorie S 1% <|
. w167 | i | miiEs T 5w 1703 GREAT LAKES PROJECT
SURVEY AND H R ae © - DATA STATISTICALLY ADEQUATE LLNors ] At Sadatia
COMPILATION » = 2 ae BLANK - DATA STATISTICALLY INADEQUATE arNITED T STATES T oo Aol 2
0000 :K&ooc 00 @ - 1 0 ABOUT MEASURE OF CENTRAL TENDENCY NK 1610 :‘.M,-;fn‘;l,: :5«‘,;‘«‘.’ NK aig? N 1T E
----8 " NOTE: ON E-W LINES, +0 TO NORTH, -u TO SOUTH J°|!§'i" ":ﬁ"’ﬂﬂ!- [ NS =
El cennad ON N-S LINES. +0 TO WEST. -o TO EAST. 162 1 [Cners EST N U. S. DEP ENT
ék GG GEOMETRICS o 5 KenGEers | i . ARTM OF ENERGY




FORT WAYNE

86 00
42 00
- 3 - 85 00 ° 84 00
an ano “a ag @ v L] LL] B oo | o @ 4 H o o&m R 420
WW m?moooooooooowmowccoooo @00 GOOO0DXXD > o X QOO0 O S SOOTOANAAANK & “"‘J X 00000 000 00 GO0 O DOCTRX SIS a OCOOTOCA0aC0000 o s & °
° L] L] ° - < OXX 0 oo €O%000 o0 oa ° M
% o a B8O a oo X X300
g: . °
N . . . N
N R R
§ ' : : :
H ° .
. 8 . EH
bo 000000 000 COOORPOO00 © 60 G00000000CCAA0N0 | HAGICOAIV00A000 COOPECRD © - O HVO0XVAINTANIC0AAT GO OO0 W= 000 & SOOIV GO 8 o o ¥
0 x5 e S < O VA XXX XX XX e B s on s oo oo
° L] ° ° P 7114 MY LIy aa (:c.,ms,n .w,.‘::., o g < AL OO0 o c e caseetet]
L] 8-
. B
o § : )
o g °
N
K0 0K 00 000X > oo = a » 8- » @ N - o s
avozavaa 8 o 0 memmoooooooooo(mogo o <& 000 occoooocoommom:m:gg? X0 SO0 X0 GO0O0000 BOG VOO0 © Con0  COBO00OXCNOCRIN00 o o s °8 oo o ooooomeopoonugea me 8 2 o o
seog oo M an a SOOI X XX XXOOKKX XX XXX X —
§ - e L] a @ L]
L3 [ .
H s
: H
o & .
8 :
.
H
o . B
o R 2 neee mbew o O . . o
X000 © 0000 COORKIOR SACN0 IGO0 TR0 00 S0 OO0 OO0 KXHOOTERITHHII0 © DTN TN - a B OO LN oo e = = o oafon H o & H
° po oo S0 b ° 5 X XXX X000 o 00 OO0COTTONO00 X OO alfoon oo ° o a & @oem B ° 00 ¢ i ©oo o an ooasos
L3 XXXXXC X OO XXX
= a o ¥ o X
o
° - . .
Sa °
o N .
. .
R 2 & eaean . . 6 e . . a . os " s ae %
SOOI - R u a o o ©vog © oo g o8 o a ol oo o o a aa ol acon o H
o 0000000000 S3T0T .::: facss OO OO0 000 SO XXX OB OO SIS IR SOR IO OVURIC L SOOI OB SR & L 000000 LI
. XX 00K
: . = aunon ) #8 o bos noa e
: N
H
. . : -
sn o
B
. :
. ° H
e bd @ o8 L] 2 34 "
N e e . x X HOOC o 0 2
. FTr s X X o0 X000 0000000000 OO0 GO0 © 0 PSSR X SO o o 00 0 5o ao o oassooan
. ° oge e @ 2o 8 an agoo o KEXX, COKX SOOI XX e 0 a a sosnuo 0o
o : na N RO X0
. . . .
. 0 :
sl ' - : i e
R e °
X ® 4130
° o4 ° e
H
(3 acca anmeona o oo ) . . o o o @
y poeonoocooooroo oose 25 0o NI ok o e o OO Boin se0% o selvelossereatiapss  ew soamuns ..,.::':'... soous o m:::.:...u:x K [ o e et .-y
: CACOTCEOTOR QXXX XXX < O SOCOOOANK XXX OO0 1900000409460 XXX mcommu X
8 H . e
u
. H
N .
R i .
:
: oz i
e a H =8
LI ceno M H . "
o & o 0o ¥o o s a e g @ &g o2 2 M ]
OO0 TOOCOCAOOC SOOI b it 2o20 s H
000SEROC0000000C OO0 XX IO OROOBIOOITIO o OO 00000K USRI LS L H ¥ oo moo 23 sa op  on o a asasoonancongl o
: o XK DS P0 0000000000000 0584000003000009500000000 9000000 XX XX XXX XX
. 2 e
H 83
3 e
-8 ') e
N
N
H o
a [ H
a s o sco cesessesasgans B o 803 meadsoags i a o . .
°: e a IHIXX 1 6000600000000 0]
R s
8 : :
e e Ty .
: : :
: LT} - L)
' . . .3 : :
ot o a Do e o 8 oo a a a
3 H pods o ow - sae o un motumaooweCER B95csasn ssel & & & oossseas - avomann 2o 2 s : | I s H
co DOOECOVCICIOON XXX 0000000 00X ‘W’E:"’ XOOHHK OOaEaOOOOOOONOO OO 2 e na 02 © SOOIV e I, SO SISO J0.5.5 S0 SO as o Ha o oo v 6o . a wounobabuoas sass o dudd nsasansa ao wsa § 88 82
s o OO0 o o OCOOTOOOOOOIH OO0 OGOV
i ) .
:
. ; =8 o2
: H g § :
" . 2
- f =9
a .
L L a ® wo L] ° a LT} ol
ST B fofariiadontee Ravonsnobenns Dotlestilini e nenedooa e tasas i, s ° . . . ool L. . - .
n S x OO saa osooscocopbNouaact oo ] a s o oo . -
x X 5 R
o
I e B:
¥ &
. 2o .
8 K
H ;s
. . : :
o 2o 2% ao ccohig, o8 o o o oo a gosan s . 18 .
y soaaog o 938 8 Soon oba SSaeiszoionesass oras o ssd e aoa S ® tnannngs’. H oaan Toee 2o s
20000 XK XXXXX O XI OO XA OO0 a mn s R lencn o eecniit  =os 9ota oooa soos sa s @ co ooouse huoa @of ne ooasas o aas @
s OOCO0GA0X . Qo000 oo
4100 l :
e 00 | : :
@100
85 00 84 00
SCALE 1:500,000
ts s o . N - 50 LOCATION DIAGRAM o
‘ T URANIUM STANDARD DEVIATION MAP
NK 161 |/ 162 | e | K /L)
PR : : - = 3 > s rroson imuncd | icaican] Lo U
L T NS 7T CANADK
Prvectsngl K 16-5( | NK 166 | NKAZ. | MK 173
S AN MICAILAN e iy
oronsy |G TR 5|
SURVEY AND o " aa MK 167 | NK 168 | Nk 1551 RS, LNK 1783 GREAT LAKES
COMPILATION BY: e : *8 °a © - DATA STATISTICALLY ADEGUATE wunors| " 108 | M\ 4 ‘”I"‘;‘”i; PROJECT
. Da BLANK - DATA STATISTICALLY INADEQUATE o UNITEDT STATES | anon] clnion 2
°°°°°°°°°°°®Oooooco?<.)oooo ® - 1 0 ABOUT MEASURE OF CENTRAL TENDENCY NKTE0 [ MK 16 11| NK 1642 "‘g;“‘,“ ax g
s e il B N L8
EG, oeeu ° NOTE ON E-W LINES, +o TO NORTH, -o TO X J O T v + T TR
4& tG GEOMETRICS asacod ON N-§ LINES, +g 10 WEST -o 10 EASSOY‘.‘”" T Ny e n163 | NG LT SNJM,&?‘Z
- e | st | U.S. DEPARTMENT OF ENERGY

907 a*



FORT

WAYNE

86 00 84 00
42 00
o - es o a200 E}r
a0 . 8 ouo a o o oo Booope  mn o o ° o w
[exxapnoaoea00scd XX XXX SXXOTOOIO0C  CXXOFRN GG A G COIOOANINA0AX IRXAEOXOHX X0 XXX a o 4
N H e s < e = b 30 . 4 O a0 cODCooo0e. 00 0000 bdd. ] I SO I
o 38 S ea s
8 33 e o o a
» H
. a b H &
. . §
- N
Q ° .
2
o P £ s nas ® a I3 B oo s s a °
P 00 ORI OOOOICOTOIHIOOGHIXIIT XN OO X000 oo oK ¥ as poa e 29
¢ P4 - P . ° oo M boem 4 20000 00D IGO0 OOOOOODC00 & AGHKKXHIND QXL SOOI KOO X
- . oo s anvo asoan E M
H H R
N
. °
A
H B B
4 a
H te
. . . o
L] a LIEL a oo ] LI} e
80n @ ne pevoon® [ soe = o o XMooom s - - L a . o B ugddoanan =n a
KKK & e X 4 L a agn a agoa o e = 3 abooo oo opmos  Gooogan aeno 3§00, a
. H Pt rerad B < oOOCO00OC0OOORIIIIIITCOCIIIIRICOXK 000 00O0000000G0000A0ON0. & AUV OV o * ssasssoassasasn a0 o oo af$ganasa noas " .
[ ® a u ° ° ° ° o=
: N . .
a
. H
o ae
H
o " H -
° 2
“
oo s a
a aa 00
oo s ° ecoa zavan o Bso o © oow BAG B oo gag ° a o os s o mo ooosas o8 B 5 & ol o ® 34 woo .
SR YRR OCHXIKX X X0 XXX 0000 D00 GO0 KX R OOOROOHKICHHIIHIIHIHK XOOOOOKXICKNX o oo e ) ooconoa o
. aavans @ a . aw sans ° X 00 0000 00 o o o B35S OO0 coooona000g stose |
- . b a ] B e
H
.
H
X a
e [
N H
®
o - = o .
e sooe noas NS : LI e 2 an s a0 s sa & s . a s a og o 50 naodua coogbe aggoub seed baoes o 54 ez Boans A angsas o o sosastasas . o
m%oooemwmm“. B x = c K000000MD00TRXD ROCTXIN LTI XXX 300K X000 BTN OONOOOTIHIH SUVRLIUSISEUIIONY . - U
. o6 waas Q8 saan
B )
o &
N
N B
H
: . .
o
H
N ® - - H
H se o seo & o
OOCOMEOONOTIOIOIK OO 0000000000 GOOBOA000 0000000800 ¢ 00 e e P aOOOOOOIN 2 "0 0ooos o 008000W3U0B0G  doeana @ o an pounes
LI wae sea o ees ez o soane sa o o Y Y OO ¥
H OO0
N H H : >
: ) 2
41 30 — ° ° =y
° { R a0
N o
\ A
"o s "y a s S o . so bhSeo @m BOSOS  © o aAusagm o @ sooones s 8 oo sad oo wanihe  ceBspsengeaash ssmue  ®a  ©asnogoo sason o H 2 ena0a o0 noa 8 of es o ae
XX XCOOOX XOOOROOONKK X XX OOOCOAIHO X XXX X XXX OIS -
MAX e ° a oo ° Y KOOI % XOOOROACACOCKXX XX X000 XXX XOOOCOOCKL OO XXX XCOCORIOCCCOOCOKXX e 3
H . N poced
B
L] - L]
.
N soo N
o aa
.. . . i . s 8 .
o 000 OO € T ) AN 1 o o o smsazavaunes  smosmangmelone of o EXOCOOONC o ua a8 ao o Bo oo wesu conassageces sess @ o sancasa o8 am
° a o . & ) . 4 SO X SO XOOSCO00OCK XX OGO X XXX 3OO0
a . oo
: : -
° 3 ]
H
. N B
eon
H H as
L] : "
a R - H
o5 o« ao age @ 3 » 90 oous o o sasBouaussEauEss  un eom = LI o tes o s ° : o @aoa @ o 2
[o0 OO0 & XOCOOOIOOHIIOHCIHIIIIIONX XX b3 S COOOOOTNRTOIKX XTI XK GO0 -y o0 a0 0a0 00 voooasooan
SOV °% : SR 0 C 'y c XK 000000
: . H .
H . H H
H
oo e
] H
H - a H H
) H .
. H
POCO00OROTITIOOCOVOTHIIK XO00KX 2 XK 000000000000CICA0AIITI0 ooaaoarensees a0 ORI XOCOIITOOOIOOTD SO0 oo
N = « a = < 4
H H s “
N H
N : “a H
[Xe L3 ae
i : -
ws
a ° 11
o a 8 . ooe N .
a 8 - a H a
H e o um TSI SIS SO I o 5020200799800 oaasnzsuasassosn busaasusny, ea  an sana gl 20 se 6 cuao @ o mawao o B @o
PP SO XXX XXX X XXXX [e0030000000 000000 PROS 4900+ 0094900000830 004089900600680000009 >'e 000660000064 00
@8 - ; cacoa
a ° a
no s 3 o
o ° :
H . g
iR N .
iy = . o
2 .
3 . . =8 .
. a
5w 2l g N - "Ba ° ° s
A asa onas as s o =
a o @an @ o aooa ono cooad waa oooa one o = ageno a o a so Sdnag a L] H o @ a a0 o o
> PRRCOEOOCOAOOCONAINX XXX aCHO000 :: x e o DRCOOOORBORTEACXOO0 O000000G 0G0 OB OBOIORCOHO0CICOOTI "::u&;xb;c;;;o' 9000 boses sa pogu Me2OY ® 202 vn oedid T o nas 2o moafoos seosehoasasgoueaees shakp  aea & aon .-
ooy XX o
A e 8, . X SO00000DO00LS X0
s oo o {3 o 7 a3
o 00 K 2 8 l : H 23
86 00 24 of 41 00
a5 00 84 00
SCALE 1:500,000
50 LOCATION DIAGRAM
s s o s 10 e " . THORIUM STANDARD DEVIATION MAP
[
X 1 w 17h
rp— ) s o 0 3 .. T ioernes Lyt Bl
= -
¥ NKA7-4
: 16:6 o
LAKE
sty .. P g GREAT LAKES PROJECT
cowln’:g: BY: e ° 'g - DATA STATISTICALLY ADEQUATE e
a ° o on BLANK - DATA STATISTICALLY |NADEQUATE ES T ganion
<>0<x)<><)<)oo<><x§8 COOCO0OCO0000 @ - 1 0 ABOUT MEASURE OF CENTRAL TENDENCY NS Nl
a Da A T
n EG. NOTE: ON E-W LINES, +0 TO NORTH, -o TO SOUTH o) : Couum
26 GEOM & ON N-S LINES TO WEST, - : N 163 | NI 171
o IETRICS o ST. -0 TO EAST. - wentimsme | WEST U.S. DEPARTMENT OF ENERGY
a7




FORT WAYNE

86 00 ] ] . - 84 00
4200 H u 85 00 - 200 [
L) = [ L a a ° L]
OO0 00 = > S SRS SN S NS R OrS00a0S0000ORIT 000D 2 BCa00000000ARACaB00C w ., s 2 . * s 5 e B oe
Q00000000 o000 R 3 o a0 o x 00 800000 OO0
a o we o g0 .
° H
B H
- a
N “
' o .
L] o .
. ° °n : ° B .
[ a L] £ L]
L a @80 g0 g o L] a o a a L1 o 5°He LT ITTY on Ldd e L] b - a Bi M s 8
o WA X B0OC000 OO XXOOTCHIIIK s DK > OO o o o b LGS LIV TINS5 SO SON -SSR0 GO0
o B 000000 SO0 XD o oox 0000 OO0 AOAHK 000 000G RO G000 3¢ P X000 0 O OO OTRXX R0
OO o . - oo ° 3 s °
. K
N %
o LE:
R .
[ o H
oa ° a " oa " °
- : . . . .
H B H ° e s “
as » as o P B ooes o ® 5a oo o e ba  Hee " =0 » s @ a g s 4a @ a « X oen 0 ] s an as
X000 COOOOOIOXK
a e oo S 5 5o = m .
s a L
H °
on an -
B N B
B B .
. : =3 F
H
. i
o s 5 e N 3 o o HY : H K H
o ass e o - N 55 o ot oo o Jo. 5 a as o monaseeee o s IH o e 8 aa s o saons u o
L ° Fataars s aasd s M aen a M a e a o a o < H
' 4 ° 2
. . N a
°
H ou
N
o - .
H s
. H .
3 . B N
° cmaflo @ . s o o a s #Ra 5 o s a w0 ow o N
N N e s oo uage o cela sl ool e a o u ° a a0 o @s a0 ouan a & ow 8o aa  maeon o oood o Goa 6o 0 o o a0k oes s oo seasncuseas o a o o
OO0 X000 YOOOOKX o~ XROTIES. XXX OO SO0 YOOIOXOOONK X000 xx OCOOOOTIOICOOAONRK XIOOOXHK XX 000
a ML H a 50 o ° o ° - ° an voosgaoon @ o a
) L ® g o
s a
H
. H
B B
a . .
a o a e a L e
COCOOOIICONXK X XXX HHOOKK X OOOO000 OO0 BO00O00, QOO SOCOCKKKK e e S XX SOOIV
= a as 0 4 " e Fitastes o as « moss o 00% . a Miliade 00
. . B o
o
- RO
R a
H
4130 f— ° 5o 5 413
R ae N B
os -
° o : an L 3
e mom b @ o aan 3 0o y ae o ssa » " us asee bos o @ o aoans comn Zona e seo% . e o« o @ o @ =ouowsoe soa  nos0o o cans sasees o  oma e . —
0O OO0 XTI s COX Y00 ORI X000 000000 XX
0 Faae N S x 000NN
o a o e . L1} 3 Ll
o o H
B H °
s
3 L g °
o '
H
H 8
-0 . . 8
COOCBEAOOTO OOKKX, 5 %X XX YOO XOOOOOOOK XX O IOOIOOICIK OO OO
0000 0 X OOOOOOCOOKK: o 0 XXX X OO 0000 Q00
%2 b PEAFAraN
o o 33
. 2
a . H: 3
oa TH u s
se s sa
H - H
: . . - I . . . e . ac :
o . . o XRXKK > ORI
B sa N
HH
®ogon L] e " °
. a
H N . “
H
§ : o ca g B
L] .: l.. a
L] L] L] - o a a
o 2 oonto00000000ss BRI SIS ST LY B S S P98 s sons s aa o s :“"‘.u.‘: 58 Ztaoas o BTt . ues ow  em ’:..,&' oon G as . %% o ese e . a ©6 o sae & & o8 oa sn  ous_ Re a a @
2 RO 0 e 0 X Co0000O00OATIL XXX OO X000 O X0 I &
. .28 : 8
: : : .
H . °
H:; 3 B
B i % eed ao
H %
a i ? H H
o
a
000K ORI XXX ORI XK OO XLXOAOOXIHIKK XXOCHOVONX SOOI OIS
H 3 . =g
o H e s
. 5%
- ase % H &
e . o2 I
=¥ s HH o - sa3:d
e oas R 3
. -0 H N : . . °x i
.. 2 s - a nee H ° -
d ISR I I - I oe as o o o 08950330 onvenioss bns 3 saflon onageassasiass Gu 93 o Gase mameesoms 93 o ENanooR © o b o2a 723 sBosseasosasntunnass o o9 g 38 0o o e
20 KK HKIII IO, XOCO00K X XX PO DKL OOOCOOVOKKX XOCKK X DOOOC X 000
H a
1 00 2 | z @00
86 00 85 00 8400
SCALE 1:500,000
LOCATION DIAGRAM
s . s B o e @ L THORIUM/POTASSIUM STANDARD DEVIATION MAP
wiscons T T wouano, | Yhrwon
NKCIST (/NK 162 | i 163 | Wi 17h ]
ometnEs 3 . s o 0 2 2 o wometaes tonoa Al
Ak
Gt
f]_:;i'n‘sg GREAT LAKES PROJECT
SURVEY AND H as O - DATA STATISTICALLY ADEQUATE ; Pty
COMPILATION BY H R BLANK - DATA STATISTICALLY “JNADEQUATE o UNITEDT STATES T gune o 2
00000000000@b000000000000 @ - 1o ABOUT MEASURE OF CENTRAL TENDENCY ¢ leto SR | MR [ A
8 R NOTE:  ON €-W LINES, +o TO NORTH, -0 TO SOUTH. . s no s | w0 | g d75
ON N-S LINES, +d TO WEST, - Py ST cunnseutc, . 8.
JNEG:G GEOMETRICS : o T EasT P i | s U.S. DEPARTMENT OF ENERGY

&g

90°



FORT WAYNE

84 00
H 4200 £5
85 00 2 s s
N = ¥ .
. o o e OCCOCOMO0OACOATTNAD O OO0 00T 00 GO0 APFAOCOAOXXIOICCHXNS 00X OO ORI 000000 000
° ac = OO GAOCOAOAAD GO € SOOI o e ° o
Saoagace G000 OOROCIAON0 G0 G A0 OO O G0 SO o o :
P £ . .
"
H
§§ - o ® ae . B
H
H
S ’ § H H .
H
-8 : . : : . : . .o anasf v aom s Sl wsane o Boae owe o
H " oo © a o ° 2 o o@oa o o o QOO . X OO0 & O XX SO0 OO0
. pameed | ne o2 . o X0 6 O C000GINNNE0MIOANON0IITITTS GO S0 000 0000 & EHOOOIHRVCOTXIOVAVAO FOCOY  CATVKLOCI0 00 Q0T Q00000 MO0 LEAOEOV00ON >
00 COCOC0 000 QOO0 © ?WW.. WWW.O .
" .
ano 4 . .
o
H
- g HH
o B
)
.0
g . R R oa R a0 aso o v s = e ey NULSUUA §
° . UL % COO00O00N COVOATIFNNO X OO OO ¢ O i XX H
oo Q0000 X0 0 0 COOUUOAOAVICITOVOOOIND '8gmommmynwowmoguﬁmmwmx?cmo@mm 0 © N0 OV JS S000000 H
. = ga °
b § : :
o
e N H
o 3
8 :
° [
. 8
N as H o u 6 e
H H e o o e oo . i aciia :c'c:::: A oo 600 OO0 o SOOI OO OO0 I, o 000K 000 0000
bl ° o eledloies < OO o XOOCOOTKK 5
} 000000 000 0000 B0 OO CO0 OO 0000 XU & < e - wna H Ll
. »
a a
. B
o * ® .
° o . N .
° R
; . :
] ° L]
.
° s e a s oo s sl o os sodaade T SR LR OO OOAOOOCOOT KOOI e ———
- N LK an a oo o e Q00X O 0000000045900 00000 080 s s 8090060 0cererereesesesresssesesses R s e s
GOBOAOOIAACCCATIOICTORI. QORI KRR XK OGROOOOONK oo XXTOOTILIOE HORIINN AHXXTTOVOA0 ’
00000 00 000 @ oo _ o ee oo .
o . B .
. R e
B
a L L]
H
L4 oo ullé o
HH b H
. H o o
oo STRIOIISINS SO LI OO0 B 00000 O 000DEUONTROIOTOOHIDOO0TO%D 000300000k Bo0B00503000000350000300005 N N SNSRI, o . SoRa0000B0000060000]
OO <X - XOCOOIOIIHK 0 0 0000 0 00 0000000 000 0 < . ¥y R
“ ssafhgane » . s e 6w . P
.
. ]
e
s H: w3
® &
Q
4130 [— H 33 -
. R a
d . 4 ° H s = .
E K . “ onen k . a0 om o 8o o
XOO0CO00K XHCOOOHIONNK XX OO CIBKKINOOO0 OB 00O H aas
OXXOCK, XXXX X0caeC o L L]
e ®son @aa ae ° H R
ao H aao
H
= so a o LX]
B
= . . .2
h . H
3 H s
3 . o e ee ® oo o a e H o o mo oo amsn e . o o s 4 OO " ox00cod]
asoo oo SRR o o oo s e28: o & ] LRSI PRSI = 5 o KA xx HOOKHIODHIIXK HOTCOCNK OG00SO X000 3
X ACOOONXK
oo & COOCOOCTOOXKC  ECTICOCOC OXK OKK Sllecs il e veceres el a u 8>
a a ad o8 a a a e o B X
H s .
ools
a
. N
. " T
H H
L L]
O a a e LX]}
e .- a H " R : 3 H « as . .
° H ® P e @ aan an o o H an o .; @ @s s w ®© @ ono coco ase oo o
2 = o - e . X 8000044 XX KKK OOCOK 540946904 X OO
o 2acko0000000 BATOAA00 0o < ; .
GO0 H
I : .
H
saasg aa B
»
H
H
:
a se e e - L
. H on :lﬂin @ @ ne M o2 2al ao I [ sea @ vo o s a 5w S P OIOOCOTOBROTOOIOCOTOD
H e af o2ea = oo - OGO RESIN AN A Ao LA RN IU IS TS SRS LIS SRITENI OE T SN OOOX OO OO 00K
X OO 0 0
00 0000000000000 0000 o ° 3
0
s
X -;
®
. : . :
" - o Q H R . o o ohe oo
@ e ba @ s osteo o . e : o 52 8o on beas s aseons R a H 208 3 05 o o0 oam @ o o it %7 90 w0 was o sa o e s s & Soos
weo oo 200 8 i oos we wan o @ ox sonze one § eossessedsan cagas oeasas meos sis o sszeilesoon o P T I 0OGOOCO0OROCX B
o y 00 XK XOOCKXX © M p
3 2 : :
1 -
® ;’ ot e
2 X
: 2 H 2
o ol
- g
5
: : . . . 5 .
Sa ] a o K ase o )
o o H . . oa « 8. B ol Evannanon sotalage Ceotase  ss C ROO 000
2900 @0 a2 8 os oas op,3s @ o 4 ta oooo o8 o oooBE G 8 8040 0o oos  aoesed® Lnn OO0 O00CKY
X XX O HICOTAO DO RIKK OO0 SOX e °
(] 4 :u g 41 00
o o 2 l L 84 00
4 00 & a5 00
86 00
:500,000
SCALE  1:500,00 w LOCATION DIAGRAM /URANIUM/POTASSIUM STANDARD DEVIATION MAP
.
s s o s » L WiscoNsit AR
NK'i6.1 |/NK 162 | Nk 163
_ (03 |hoomeuntd | mGHIGAN]
Pycrom
Jrp—- s > N
T v
e AR — GREAT LAKES PROJECT
NK 167 | NK 168 | NK 169
ILLINOIS H F3 wATNE
» "egn va © - DATA STATISTICALLY ADEQUATE UNITED] STATES T | wwor] cheron; 2
SURVEY AND . 29 H4 BLANK - DATA STATISTICALLY INADEQUATE NK T80 | NK 1611 | K 1612 | Nk 17.10 Nk 17§12
COMPILATION BY: TLOOOOTO ‘0000000000000 ® - 1 0 ABOUT MEASURE OF CENTRAL TENDENCY | S INana o OHI0 — ‘Ln
oa BT NOTE:  ON E-W LINES, & TO NOATH, -g TO_ SOUTH. BT ver | RN TN U.S. DEPARTMENT OF ENERGY
n be44 ON N-S LINES, +o TO WEST, -0 TO EAST. i~ 5 kenTUCKYals | viRGINALE o
¢cNEG=2G GEOMETRICS

90" ot



FORT WAYNE

84 00
.,muoo 85 00 a 5 4200
0 0 © L) 5 [} e s s .
- a N H ° - ] : o e a e @@ o oo (" » a a FPEEET] m 8 Bo oea  eoo 820 o o b o B s e a0 . ol oo soddal
° ° OO0 AN XX o0 ok OO X0CKX DXL O reo OO
Icooona Q00X W—meocooowomomcocwo o GoI00a000 J R, . o X 0 °‘.’°_ o ; R0 000000 90 0000 S
.
. N
e . .
. 8t - . M .
L] - "
:
8 3 ~ :
wa .
'g H a - 3 N H
. ° o ° o 2 Bo o = . o s &= ° ° s
- . e ° v sa 0 @ » (; o bo b o a oo s @ ® [ » oo 5 s @a s o ws 8 @ 3 ° 00 © o o ° oa - °p s o8 50‘-" oo cgges B Be B B 8o TN em e B n
EICOCOTIATITA0 OO 000K OO O 000 0 COOOOONCOEOCOCINERKA000A0 000000 GOa0K06 SEOa00 QXOAXL GO 3 X0
bo cooxo 900 CO0OSKO00 O G0 O 0 0 ORI o Paed Fanaace . o s M QX 00K 3 OO0
 nes co . . . .
. 8 .s . .
H
.
. 8 . . .
0 o
a
o 4 :
. s ° L] °
X N 8, N .o H R o 3 . o o 2oal s “ e sia u  w N .
oo PO0OS COCCOTNTD O OO0 YXXKO KO 00 OO0 x XXX SOCK0COTAXXNK
: Nt oo g ? %9 00 coaco i 2 0 aoe0 Go200000000RER0 G000 ¢ ; % 2002
a : M ]
32
§ g
¢ o8 - .
u-g -?
a . [
vela T H e ae 3 PRI e s a o °§ acoan o uam S en saw o @88 2 = e aaa o . RN : s a o o a ens 8 a e H
SOOCRIHRIXINOC CHOEOOIIIOCIHIOCK . SOIHOKKK,
wgoooooooooo OO0 GO0 CXXXX SO0 0B R omgmmmm 0 © OO OO0 o 3 > X 0 XK 0 x
B 0 :
a - -
o ° . .
o . H
o .
. R R
.
ae ° - A 4 = 5 e B o . N . N
2 wo 0o8 @ - a asa @oa 'S a e o ooon o ® we a G PF @ oboo o gesa nam s ® oo s @ oo ma 5 s vu ° sa @ ® s vooun a o ©oPQdo ep s © oo bes oo
QOO 20 SO0 feosereceevorsioseleseses SCOCRCOKXX XOXXOCK, OGO [eeeereceveroclivesses et ees ) OO 800 e S0 Pe e 0s 000000 etaereesetsresesnoeretretersse X XX XX OO0 XXOOOCCOCCK
s« a . mn® B . Haraa Fanar o 2 . .
H N 0 ”
N '
. e
H o ve
. !
so . 3 e
no
1
H . . . H 3 :
° . a o N H
. . v o R tos nm 5o o esnosR o an a - a oo pppad o o0 e a s ot o o . vl e - o
[ COO00C X0 (XX XX KK BOOOOIICOCOOC OOV OO QO & OCOOOE0 oKX OO OO X0 XK > Yeseesee
4 o e o Bge - 4 4 e o omom @ % COOC0OCO - « oa ® o o o .o R . ea anw 2 oo
ea ° ° sa °
.
° an ea °
]
. .
4130 — ° N . . 430
a —1'—
so s
. . . H
noa ° ° ° b a ©
a a asge '] o0 . H M a 5 as ® . .
o o e = 3 s a o oo ua asgo oofls o goga B 9¢ 9 oobe @e gag & o ° - oole w @ @ B 8 8 0 06n pag o oo o e o0 o8 @ e o @0 e oo oo @ s a aa be =
x XXOCOOX DO IOOCE XX XXCOOCOC0 > xx COCOIOAXKCCALIID AXXX IO YK 00C X XXX XXX XTI
M aaa o ° a o a
. :
'
e . : . nea
aan "
- :
.
R aos . . . . .
H .
" a a 2 o °
= o oo H ® o e oo o 53Kea as va RN I . ceeshan o s ® o 28 oa o o : o e & R : o e ee o s o o}
TCOOCOOVAOONC  OCOCCOOTICXIICS € OGO XXX OB OO XN DOXX OO XL X XX ORI OO AKX XXX X< XRCI
u . ® 000000 = . 4 ® - el e . - - ° 4 = an - a
. of . :
‘ : «52
: as . o
oa ° su
N
. ]
8 - . .
: . a 9 H as  oa
e = TR e e . smos o o nguans o anesd @oasn ie s N o s o 3 UL SN - | s o o 2ool2 Beesee o so ° as o H
o Y0 XKD OO XXXXXXX XXXXKX x 0000000 3 W o0 | OO SOOI
a
: . :
s
H
. H a
H .
®oa o gs
I
.
. - T wg o . f . . . . .
va o - ° v oae a @ @ ooog$coo o saa an o e8 o «a @eas g » wo @ booo 00 oo s & aan o s ®m o a O aoon @ S
0O0KK OHIORIXKIIIIIXIIOINK XOOCONKX KK XX X0 & AKX XXX X OO0V
° o R Lo m ° a a o a
2 . °
aa R
s aa
N .
-g ° - e s
.
s
. e @ H H . s ao . as s
v : 2 cuu ae o2 sass ow sncn  mams o s w5 e ve 25 ou oe T L » o o asose @ oo @ b oaos »  nE}" a ses 5 o orzn
AUt e, b4 2 G XXX SOOCOOCKE XX X0 XXX COOCOTCIIIOTOK XX XXX X YOCKXXNK MOCCCTC
" =a o8 C o ® . .
. H
N a . H
oa H o
H: 3
s & &
H =58 g
' o 28 B N . .
a2 H @ e °8 a H ® &
Sro v s 550 ooosssg,$e 5 a0 anes b Seaceam so e 2 aB . S . e eee e s s ws %s o waay . e B H . S
S8 OOCIOOIOOCOOOAIHICOIIC AN x XOOO000K % OOWOWOWW, nxx” XX % H0O0ROCO00CO0I000OXRID nx o0
& H S &
@00 LF3: | o a 4100
86 00 85 00 B0
SCALE 1:500,000
LOCATION DIAGRAM
s s R s " e u"‘: S URANIUM/ THORIUM STANDARD DEVIATION MAP
IS¢ woLaND, H e
NSO M 162 ke | e i)
= rorson ucmuned) | MICHIGAN| grimt 1]
wouetnes 3 3 h o i " i o xomtraes w——n i T EANADR
K 16-5( | NK 166 | NKA7.4 | NI 2
MIC /,|:’ Rogt— o
oy % TR <)
wcio? | wicres | wags {Sg‘% [ 170 GREAT LAKES PROJECT
SURVEY AND : 2°Q - DATA STATISTICALLY ADEQUATE LJ;?'? ¢ Vil i ¥
COMPILATION BY: B = 2 BLANK - DATA STATISTICALLY INADEQUATE N’;{‘,“g”! b STates T a2
OO0 900000 ® - 1 0 ABOUT MEASURE OF CENTRAL TENDENCY lo 25"',‘,\,\5,‘”[‘ SIReA? [ NK T80 [ 17 T
...-8 . s °° NOTE: ON E-W LINES, +0 TO NORTH, - TO SOUTH. s ol!é.;u ‘*‘;34;2;-1 ris L
J‘QEGRG' GEOMETRICS I ON N-5 LINES, +0 TO WEST, -0 TO EAST. - 7 liaR | st e U.S. DEPARTMENT OF ENERGY

90°






NK 16-9

42 H

@W —ln

FORT WAYNE

THORIUM

FREQUENCY

EQUIVALENT PPM 1 - @
vEDTAN 4 @ 4. @ 1098 T
U/K
69
li . JJ”PrIJJHI T . . joon
G 5. 000
e 1.871 1.800 1056 PERRE

MAP UNIT : QSA o sames 1137
URANIUM
45
g — AL
@ EQUIVALENT PPM 5 - @
VEDERN 1.9 1.9 1@56 oo
U/TH
ap
5 H‘
3
lJ.J
@ JJ i1
0 2. 000
MEN S G492 @460 1@56 FERE

97

FREQUENCY

a1

FREQUENCY

POTASSIUM
. L |
@ EQUIVALENT PERCENT 5 -
L2 1.0 1.0 1398 oo
TH/K
nl
@ 10.000
MENS  3.857 3.900 1098 PEAAE

F1

fw



9 FORT WAYNE

THORIUM

1
M\ﬁn

EQUIVALENT PPM 10.0

2.9 2.7 135 AR
U/K

Nﬂ'}m% N

5 . 000

1.944 1 .85@ 1149 FEMAE

MAP UNIT : QMP T sapee 14
URANTUM
63
:
e : o
@ EQUIVALENT PPM 5 - @
MEDLAN 1.5 1.3 1149 Rgouare
U/TH
8o
g
g L : dl
@ 2 .000
MRS B.492 @.48@ 1141 FEMATE

LI
o

9¢

FREQUENCY

83

FREQUENCY

POTASSIUM
@' EQUIVALENT PERCENT S -
VED IR @.7 @.7 1378 oo
TH/K
, nnrmilan
@ 10 .000
NG 3.974 3.900 134 P

F2

fw



: FORT WAYNE . MAFP UNIT : QGM Tg;mgmgn 42
THORIUM URANIUM POTASSIUM

FREQUENCY
FREGQUENCY

| . L
EQUIVALENT PPM 1@.@ @ EQUIVALENT PPM 5 . EQUIVRLENT PERCENT 5 .
3.8 3.9 42 "oemLis HeDTR 1.6 1.5 4o Poerre VEDEEW G.8 @.9 42 PeapLis
U/K U/TH TH/K
7 B l

FREQUENCY
FREQUENCY

| 0l

i L] B

S . 300 7 > BP0 7 10 . 000
1.987 2.000 42 Foermes NS (428 @440 4p AoEes MWL 4.756 4 .200 42 Foeris




F4

fw

) FORT WAYNE MAP UNIT QsD TR EHBER 368
THORIUM URANIUM POTASSIUM
14 54
| Wi
iy
- PUL | I gL
EQUIVALENT PPM 10. EQUIVALENT PPM 5. Q] EQUIVALENT PERCENT 5.0
3.6 3.8 369 Ao 1.8 1.8 322 PgEouAm MEDERN 1.0 1.0 3/9 AgouE
U/K U/TH TH/K
28 24
r N
E £
J L
—t [ g —~—Lfr—1 @ B — |
5. 000 @ 2 .000 @ 10.000
1.661 1.60@ 322 o MRS @452 (. 44@ 322 REWATE NS 3.587 3.700 369 RiouAE



NK 16-9

FORT WAYNE
THORIUM
25
[
§ 1
: 1
@ -WJ . ~ - :
@ EQUIVALENT PPM 1 @ - @
VEDTRN 4.3 4.7 5G9 AEWAT
U/K
34

FREQUENCY

7 —ar]

L T T )

MERN /
MEDIAN

1.591 1.600

> .080

ADEQUATE
SRAMPLES

o6

TOTAL NUMBER

MAP UNIT QSB OF SAMPLES 582
URANIUM
24
n' — T
* EQUIVALENT PPM 5.0
HEDTAN 1.9 2.0 564 "
U/ TH
70
> 1
9 Lf’
3
£
@ r——— 'rrlnn
@ 2 .0800
e B.462  0.440 564 "Ea

439

FREQUENCY

41

FREQUENCY

f

POTASSIUM

EQUIVALENT PERCENT 5 - @

VEDTRN 1.2 1.2 569 Ao
TH/K

@ o 10 .000

e 3.521 3.700 569 "R

F5

fw



NK 16-9 FORT VAYNE MAP UNIT : QCL O Sames. 3010

THORIUM URANIUM POTASSIUM
124 T 134 219

FREQUENCY
FREQUENCY
FREQUENCY

o " 7 s = 4] T T

‘ T L] T T
@ EQUIVALENT PPM 1@ . @ @ EQUIVALENT PPM S - @ @ EQUIVALENT PERCENT 5 - @

reaN ¢ 7.1 7.3 30@p Ao MEDTAN 2.8 2.8 20@@ ARt VEDTAN 1.7 1.7 30@@ Ao

U/K Us/TH TH/K
235 363 308

FREQUENCY
FREQUENCY
FREQUENCY

@ - N
7 5 . 300 ") 2 .00 10 . 000

ADEQUATE

e 1.B47 1 .600 30@Q oo MY §.399 (.380 3000 FEMTE MERN 4 150 4.100 300@ FEWAT




J FORT WAYNE

THORIUM

T
EQUIVALENT PPM

1.0

4.6 4.5 2394y RO
U/K

I
|
|

. L

5. 000

1.520 1.500 2390 ERTE

MAP UNIT : QSL T sehee. 2406
URANIUM POTASSIUM
160 172
v ! 5 @ T T
@ EQUIVALENT PPM 5 - B EQUIVALENT PERCENT 5 - @
VEDLFN 1.9 1.9 239@ "o VeI 1.2 1.2 2394 R
U/TH TH/K
231 172
£ &
gl en. . % :
@ 2 . 000 % 10 . 000
NN G425 @.420 2397 AT MEN 3 .643 3.800 2394 REUAE

F7

fw



NK 16-9

FORT WARYNE
THORIUM
298
e
@ EQUIVALENT PPM 1 - @
MEDTE 3.1 3.1 5497 AeEOAT
U/K
247
T e |
@ 5 .30
e 1.559  {.45p 49gQ AT

MAP UNIT : QGV T SamLee
URANIUM
275
:
i
0 :
@ EQUIVALENT PPM 5 - @
o 1.3 1.2 499 REEQUATE
U/TH
355
2
gL -
@ 2 . 000
NS @.427  @.40@ 4983 REMAT

5567

648

- FREQUENCY

385

FREQUENCY

Y
@

POTASSIUM

@' o EOQUIVALENT PERCENT 5 -

hEDLAN G.8 G.8 5537 Ao
TH/K

i ¥ e WY
T

MEAN /
MEDIAN

3.690 3.600 5496 °

10 .000

DEQUATE
SAMPLES

F8

fw



NK 16-9 FORT VAYNE MAP UNIT : QGP T semes. 2596

| THORIUM URANIUM POTASSIUM
® 135 125 331 3

FREQUENCY
FREQUENCY
FREQUENCY

1 i || P pl—d L gld L
E EQUIVALENT PPM 1@.@ @ EQUIVALENT PPM 5. @ EQUIVALENT PERCENT 5.
PEDIAH 3.4 3.3 2591 T HEDTR 1.4 1.3 239 PeEwAr 24 B.9 .9 259 PO
U/K U/TH TH/K

126 193 153

g 5

&
' @ J . - . i Mrarunn n o o g - ———t—————adlan oYl , . - ".[LT‘{LM__.,_ .
e @ 5 .000 @ 2 . 000 @ 10 .000

e 1.561 1.50@ 2391 oo NS G.4P9 0400 2391 "ENTE NS 3.864 3.800 2590 R




9 FORT WAYNE MAP UNIT : QGK o R 1476
THORIUM URANIUM POTASSIUM

/6 mj 176 J

FREQUENCY
FREQUENCY

LN A S— b H—-"—T— B =

EQUIVALENT PPM 1 - @ @ EQUIVALENT PPM 5 - @ @ EQUIVALENT PERCENT 5 -

3.1 3.1 1466 AT MEDIF 1.2 1.2 1371 POt NEiad G.9 G.9 147y POEouATE

Us/K U/TH TH/K
112 111 T

FREQUENCY
FREQUENCY

v "ﬂ;. Yln nn . . v — llﬂ—ﬂn.—..-. n . . . T r wh o oo

5 .000 2.000 @ 10 .000
1.381 1.35@0 1371 PEMTE NS (3.392 (.380 137p AEMAE MG 3.557 3.500 1466 PEMATE




NK

16-9

FORT WAYNE

THORIUM

29

FREQUENCY

Lt

7 b .
EQUIVALENT PPM 1@ - @
MEDT AN 2.9 2.8 381 PO

U/K

22

M

N/ 5 . 000
e 1.384 1.35¢0 319 M

MAP UNIT : QGT ity 381
URANIUM
24 l
2
3
&
P
T T "'
@ EQUIVALENT PPM 5 - @
MEPT AN 1.2 1.1 319 P
U/TH
28
i
2
3
¥
, , ﬂﬂq anil
g - .
@ 2 .00
MENY  3.398 0.400 319 PO

/8

FREGQUENCY

28

FREQUENCY

POTASSIUM
@ """" EQUIVALENT PERCENT 5 -
MEDLA @.8 .8 38 i
TH/K
P, I
@ 10 .000
MEMN S 3 538 3.500 381 PR

F11

fw



NK 16-9 FORT WAYNE
THORIUM
41
e .
EOUIVALENT PPM 16.0
MEDTAN 5.8 5.9 466 "gamis
U/K

T ]

”...,.HI‘[LI.”
@ 5 . 000
e 1.910 1.900 466 "o

MEDIAN

MAP UNIT : QTS TOF S e 466
URANIUM
32
£
@ ”"l-ljll'” , , . A
EQUIVALENT PPM 5 - @
MEAN L 2.5 2.6 4pp FEAE
U/TH
66
8
3
E
@ ¥
@ 2. 000
ML B.442 @440 466 PRI

74

FREQUENCY

52

FREQUENCY

POTASSIUM
U
@ - 'EﬂlJ[VFLENT PERCENT 5 -
VEDTAN 1.3 1.3 Y4pp PoEQuE
TH/K
o B 10 . 600
N 4 .339 4. 400 466 XM

F12

fw



9 FORT VAYNE

THORIUM

cvvaer n 100

5.1 5.1 708@ T

U/K

‘ L

5 .000
1.685 1.850 7051 "Ear

/681

MAP UNIT : QT T Samos
URANIUM
229 ff)mfwmwwfw
B — : . .
@ EQUIVALENT PPM 5 - @
MEDEFN 2.2 2.2 7051 g
U/TH
649
a3
3 %\Khm
/] I SN
@ 2 . 000
N (428 0. 420 7051 PERRTE

F
13fw

POTASSIUM
613
@
@ EQUIVALENT PERCENT 5 -
VEDTAN 1.3 1.2 7981 "Eonr
TH/K
573
g
¢
|
—— LLW\«
@ 10 .000
N 3.955 3.900 7080 "I



3 FORT WRYNE

THORIUM

v 1

EQUIVALENT PPM 1@ - @

4.5 4.5 9323 AT

U/K

T

5. 000
1.769 1.750 9274 PEwAE

FREQUENCY

MAP UNIT : QTE ToF sepes. 9561
URANIUM
EO:JIVHLENT PPM ' 5 - @

2.0 2.3 9271 FEAE

Us/TH

FREQUENCY

2.000

G.451 @.440 9268 LA

FREQUENCY

POTASSIUM
EQUIVALENT PERCENT 5 - @
1.1 1.1 9339 Ao
TH/K

FREQUENCY

T T T ~t

10 . 000

3.955 3.90@0 9323 "EnT



NK 16-9 FORT VAYNE
THORIUM

63 L

FREQUENCY

ofl-r —— nfl
EQUIVALENT PPM 1 @ . @
MEDEAN 3.2 3.1 754 RgEoATE
U/K
45

@ - - . —Joon N
@ 5. @00
e 1.348 1.30@0 72 PEoeT

60

FREQUENCY

68

FREQUENCY

MAP UNIT : QTD T et EE 754
URANIUM
,.HHH
@ EQUIVALENT PPM 5 - @
HEDIAN 1.1 1.1 72( A
U/TH

1 g, ]
@ 2 .000
el 9.370 ©.360 720 "M

164

FREQUENCY

63

FREQUENCY

POTASSIUNM

@ o EQUIVALENT PERCENT 5 -
VEDTE .9 .8 75y PgEouATE
TH/K
o 0l —
) 10 .00
e 3.705 3.700 754 et

F15

fw



9 FORT WAYNE

THORIUM

ol
T I

10.0

EQUIVALENT PPM

6.7 6.8 2@8S5 AEosE
U/K
. hn
5. 000
1.822 1.800@ 2085 "%l

MAP UNIT : QTL TOF Samite
URANIUM
96 HU
:
E;UIVRL;:NT PF:M | 5 - @

265

FREQUENCY

2.9 2.9 285 R

UsTH

2.000

RADEQUATE
SAMPLES

B.442 0O.449 208

2085

POTASSIUM

185
9
&
B L
@ EQUIVALENT PERCENT 5 -
MEDT Ry 1.6 1.6 2@85 Ao
TH/K
219
2
£
@ Y =
7 10.000
MEN S 4 135 4,100 2@8S5 FEAT

F16

fw



J FORT WAYNE

THORIUM

I

[ | I

EQULVALENT PPV 16.0

6.2 6.3 706 P
U/K

el d

5 . 000

| .584 1.550 706 "EaTE

MAP UNIT o TOTAL MOMBER 706
URANIUM
43
] ﬂllﬂ—nj” , n
@ EQUIVALENT PPM 5 - @
MEDYRN 2.5 2.5 7@ PO
U/TH
86
2
3
¥
B AR
B 2 .000
NS PL.416 B.420 706 PEMAE

162

FREGQUENCY

82

FREQUENCY

POTASSIUM
[, B N

@ EQUIVALENT PERCENT 5 -
VEDYFY 1.6 1.6 7@6 PoeQuAr

TH/K

———hfl
%) 10 .00
N 3.846 3.900 706 "

F17

fw



FORT WAYNE QUADRANGLE

Computer Map Unit Symbo] Conversion Table

Computer Map Geologic Map
Unit Symbol Unit Symbol
* QM Qm

QSA Qsa

QMpP Qmp

QGM Qgm

QSD Qsd

QsB Qsb

QCL Qcl

QsSL Qs1

QGv Qgv

QGP Qgp

QGK Qgk

QGT Qgt

qQTs Qts

QT Qt

QTE Qte

QTD Qtd

QTL Qt1

S S

NOTES:

On the following pages, histograms for each computer map unit are included
in the same order as they appear on the above 1list.

Geologic descriptions of original geologic map units are in Appendix A.

Areas over water or cultural features were assigned separate map unit
symbols and were removed from the data block during processing.

* No statistical analysis was performed due to an inadequate number of
samples.
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MAP UNIT @SA

-3 -2 -1 0 +1 +2 +3

POTASIUM DIST NORMAL 0. 1097 0.4116 0.7175 1. 0234 1. 3293 1. 6352 1.9411
URANIUM DIST NORMAL 0. 18%7 0. 7608 1. 3359 1.9110 2. 4861 3. 0612 3. 6363
THORIUM DIST NORMAL -0. 1187 1. 2413 2. 6013 3. 9613 9. 3213 6. 6813 8.0413
U/K DIST NORMAL 0. 4989 0. 9277 1. 3995 1.8713 2. 3431 2. 8149 3. 2867
U/TH DIST NORMAL 0. 0992 0. 2275 0. 3598 0. 4921 0. 6244 0. 7567 0. 88790
TH/K DIST NORMAL 2. 1846 2. 7420 3. 2994 3. 8548 4.4142 4. 9716 5. 5290

s cor0n o s s e S 23008 PP S QU Sl SS GBS St e et S e O S A T SR el WD D BN e B T et S S M N e S S G S Pee P A . faats 4 RS S Sl S UMD D 0 s ks AaalS P oni i Baate Mees P Lo R L COMER USSR MBS MO ol SR SOet SRS At SO D A NS SOte TR e WSS ekl Vo SOYEe GRS SVURD WO VS SUe RSP SauEE SO SO B>

MAP UNIT QMP

-3 -2 -1 0 +1 +2 +3
POTASIUM DIST NORMAL -0. 2083 0. 1064 0.4211 0.7358 1. 0505 1. 36%2 1. 6799
URANIUM DIST NORMAL -0. 4042 0. 2273 0. 8968 1.4903 2.1218 2.7533 3. 3848
THORIUM DIST NORMAL -0. 9335 0. 3499 1. 6333 29167 4 2001 5. 4835 6. 7649
U/K DIST NORMAL -0. 1349 0. 5383 1. 2511 1. 9439 2. &367 3. 3299 4. 0223
U/TH DIST NORMAL 0. 0696 0. 2109% 0. 3514 0. 4923 0. 6332 0.7741 0. 9150
TH/K DIST NORMAL. 1. 3998 2. 2980 3. 1162 3. 9744 4. 8326 5. 6908 6. 5490

B et e e e R R e e e D e e R R i o]

MAP UNIT Q&M

-3 -2 ~1 o) +1 +2 +3
POTASIUM DIST NORMAL 0. 1565 0. 3862 0. 6159 0. 8456 1. 0753 1. 3050 1. 5347
URANIUM DIST NORMAL 0. 3400 0. 7690 1.1980 1. 6270 2. 0560 2. 4850 2. 9140
THORIUM DIST NORMAL 2. 4042 2. 8578 3. 3114 3. 7650 4. 2186 4. 6722 5.12%8
U/K DIST NORMAL 0. 7218 1. 1435 1. 9652 1. 9869 2. 4086 . 8303 3. 2520
U/TH DIST NORMAL 0.1877 0. 2679 0. 3481 Q. 4283 0. 5085 0. 5887 0. 6689
TH/K DIST NORMAL 0. 8528 2. 1540 3. 4552 4. 7544 6. 0576 7. 3588 8. 6600
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MAP UNIT Q@S8D

-3 -2 -1 9] +1 +2 +3
POTASIUM DIST NORMAL 0. 2938 0. 261 0. 7384 0. 9907 1. 2230 1.4553 1. 46876
URANIUM DIST NORMAL -0. 3347 Q. 3635 1.0617 1.7599 2. 4581 3. 1563 3. 8545
THORIUM DIST NORMAL -0. 4136 0. 9348 2.2872 3. 6376 4. 9880 6. 3384 7. 6888
U/K DIST NORMAL 0. 2168 0. 6982 1.1796 1.6610 2.1424 2. 6238 3. 1052
U/TH DIST NORMAL 0. 1299 0. 2373 0. 3447 0. 4521 . 0. 5595 0. 64667 0.7743
TH/K DIST NORMAL 1.2139 2. 0050 2. 7961 3. 9872 4. 3783 9. 1694 5. 9605

MAP UNIT GSB

-3 -2 -1 0 +1 +2 +3
POTASIUM DIST NORMAL 0. 544646 G. 7660 0. 9874 1. 2088 1.4302 1. 6516 1. 8730
URANIUM DIST NORMAL 0. 1812 0. 7693 1. 2574 1. 9455 2. 9336 3. 1217 3. 7098
THORIUM DIST NORMAL ~0. 0476 1.4180 2. 8836 4.'3492 5. 8148 7. 2804 8. 7440
U/7K DIST NORMAL 0. 5636 0. 2059 1. 2482 1. 5905 1. 9328 2. 2751 2.6174
U/TH DIST NORMAL 0. 1604 0. 2610 0. 3616 0. 4622 0. 5628 0. 6634 0. 7640
TH/K DIST NORMAL 1. 1941 1. 9696 2. 7451 3 5206 4. 2961 5. 0716 5.8471
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MAFP UNIT QCL

-3 -2 -1 0 +1 +2 +3
POTASIUM DIST NORMAL 0. 8041 11099 1. 4157 1. 7215 2. 0273 2. 3331 2. 6389
URANIUM DIST NORMAL 1. 1986 1.7293 2. 2600 2. 7907 3. 3214 3. 85£1 4. 3828
THORIUM DIST NORMAL 3. 3339 4. 3933 9. 8527 7.1121 8 3715 ?. 6309 10. 8903
U/Kk DIST NORMAL 0.7115 1. 0232 1. 3349 1. 6466 1. 9583 2. 2700 2.95817
U/TH DIST NORMAL 0. 1683 0. 2433 0. 3223 0. 3993 0. 4763 0. 5533 0. 6303
TH/K DIST NORMAL 2. 8210 3. 2541 3. 7072 4.1503 4. 3934 5. 0365 5. 4796
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POTASIUM DIST
URANIUM DIST
THORIUM DIST

U/K DIST
U/TH DIST
TH/K DIST
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POTASIUM DIST
URANIUM DIST
THORIUM DIST
U/K DIST
U/TH DIST
TH/K DIST

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

NORMAL
NORMAL
NORMAL
NORMAL.
NORMAL
NORMAL.

0. 3688
0. 2148
~-0. 1802
0. 4589
0.1108
1. 6698

0. 1501
-0. 0951
0. 1804
=0. 0565
0. 0441
1. 4501

MAP UNIT
-2

0. 6611
0. 7704
1.4212
0.8127
0. 2156
2. 3277

MAP UNIT

™

0.3817
0. 3797
1.1543
0. 4819
0.1717
2. 19467

QsL

. 9534
. 3260
. 0226
. 1665
. 3204
. 7856

6133
8545
1282
0203
2993
9433

WO+ wWw+»oO

WO b-

. 2457

8816

. 6240
. 5203

4252

. 6435

. 8449
. 3293
. 1021
. 9587
. 4269
. 6899

HOMN D -

POOR-

+1

9380
4372
2254
8741

. 93090

3014

+1

. 0765
. 8041
. 0760
. 0971
. 9545
. 43465

PONNN-

eomen -~

+2
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POTASIUM DIST
URANIUM DIST
THORIUM DIST
U/K DIST
U/TH DIST
TH/K DIST

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

0. 2587
0. 2165
0. 6831
0. 0783
0. 0562
1. 4169

MAP UNIT

-2

0. 4661
0. 5948
1. 8721
0. 5727
0.1737
2. 2326

Q6P

i
—

WO=nNOoOO

. 6735
. 9731
. 4611
. 0671
.a912

. 0483

WOrW=O

. 8809

3514

. 3501
. 9615
. 4087
. 8640

HOMN D e

+1

. 0883
. 7897
. 2391
. 0559
. 926

. 6797

AOMN UM~
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POTASIUM DIST
URANIUM DIST
THORIUM DIST
U/K DIST
U/s/TH DIST
TH/K DIST

NORMAL.
NORMAL
NORMAL
NORMAL.
NORMAL.
NORMAL

0. 2843
0. 0955
0.7375
0. 1403
0. 0622
1. 6868

MAP UNIT

-2

0. 4855
0. 4728
1. 5400
0. 5538
0.1720
2. 3102

. 6867
. 8501
. 3425
. 9673
. 2818
. 9336

WO=W~0o

. 8879

2274

. 1450

3808
3916

. 9570

E e I A I

+1

0891

. 6047

2475
7743
5014
1804

HOMN D
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POTASIUM DIST
URANIUM DIST
THORIUM DIST
U/7K DIST
U/TH DIST
TH/K DIST

NORMAL
NORMAL
NORMAL.
NORMAL.
NORMAL.
NORMAL

0. 4877
0. 2675
0. 7425
0. 3833
0. 0742
1. 5266

MAP UNIT

-2

0. 6006
0. 5627
1.4712
0. 7167
0. 1821
2. 1970

. 7135
. 8579
. 1999
. 0901
. 8900
. 8674

WO+~ O

. 8264
. 1531
. 9286
. 38395
. 3979
. 5378

PORWRO

+1

. 9393
. 4483
. 6373
. 7169

o058
2082

POP S~
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POTASIUM DIST
URANIUM DIST
THORIUM DIST
U/K DIST
U/TH DIST
TH/K DIST

NORMAL
NORMAL
NORMAL.
NORMAL
NORMAL.
NORMAL

0. B355
0. 9752
3. 2540
0. 7082
0. 2141
3. 1496

MAP UNIT

-2

1. 0013
1. 4984
4. 0954
1. 2422
0. 2899
3. 5461

. 1671
. 016
. 9368
. 9762
. 3657
. 9426

SO~ U

. 3329
. 5448
. 7782
. 9102
. 4415
. 3391

SPOMNO W

+1

4987
0680
6196

. 2442
. 5173
. 7356

UONNW-

+3
8303 2. 1226
9928 3. 5484
8268 9. 4282
. 2279 2. 5817
. 6348 0. 7396
. 9993 5. 6172
+3
3081 1. 5397
2789 2. 7537
0499 é. 0238
6355 3.1739
6821 0. 8097
1831 5. 9297
+3
. 2957 1. 5031
. 1080 2. 4843
1281 6. 0171
5503 3. 0447
. 6437 0. 7612
. 4954 6.3111
+3
. 2903 1.4915
. 9820 2. 3593
. 7900 b. 9952%
. 2078 2. 6213
. 6112 0.7210
. 8038 5. 4272
+3
. 0522 1. 1451
7435 2. 0387
3860 5. 1147
0502 2. 3837
6137 0.7216
2786 5. 5490
+3
6645 1. 8303
5912 4. 1144
4410 8. 3024
5782 2. 9122
5931 0. 64689
1321 5. 5286
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MAP UNIT QT

-3 - -1 0 +1 +2 +3
POTASIUM DIST NORMAL 0. 3822 0. 6830 0. 9838 1. 2846 1. 5854 1. 8862 2. 1870
URANIUM DIST NORMAL 0. 1897 0. 84464 1. 4995 2. 1544 2. 8093 3. 4642 4. 1191
THORIUM DIST NORMAL 1. 1065 2. 4303 3.7541 5. 0779 6. 4017 7.7255 F.0493
U/7K DIST NORMAL Q. 4500 0. 8616 1. 2732 1. 6848 2. 0964 2. 5080 2. 92196
U/TH DIST NORMAL. 0. 1347 0. 2324 0. 3301 0. 4278 0. 5255 0. 6232 0. 7209
TH/K DIST NORMAL 2. 3483 2. 8838 3. 4193 3. 9548 4. 4903 5. 0258 5. 5613
MAP UNIT QTE
-3 -2 -1 0 +1 +2 +3
POTASIUM DIST NORMAL 0. 4522 0. 6783 0. 9044 1. 1305 1. 3566 1. 5827 1. 8088
URANIUM DIST NORMAL 0. 2677 0.8471 1. 4265 2. 0059 2. 9853 3. 1647 3.7441
THORIUM DIST NORMAL 1.1941 2. 2911 3. 3881 4. 4851 5. 5821 6. 6791 7.7761
U/K DIST NORMAL 0. 5429 0. 9517 1. 3605 1.7&93 2.1781 2. 9869 2. 9957
U/TH DIST NORMAL 0.1481 0. 2489 0. 3497 0. 4505 0. 5513 0. 6521 0. 7529
TH/K DIST NORMAL 2. 319 2. 8646 3.4100 3. 9554 4. 5008 D. 0462 5. 5916
MAP UNIT QTD
-3 -2 ~1 0 +1 +2 +3
POTASIUM DIST NORMAL 0. 5628 0. 6610 0 7592 0. 8574 0. 9554 1. 0538 1. 1520
URANIUM DIST NORMAL 0. 4072 0. 6510 0. B948 1. 1384 1. 3824 1. 6262 1.8700
THORIUM DIST NORMAL 1. 4706 2. 0357 2. 6008 3. 15659 3 7210 4. 2961 4. 8612
U/7K DIST NORMAL 0. 3094 Q. 6557 1. 0020 1. 3483 1. 6946 2. 0409 2. 3874
U/TH DIST NORMAL 0. 0789 0.1761 0. 2733 0. 3705 0. 4677 0. 5649 0. 6621
TH/K DIST NORMAL 1. 9079 2. 5068 3. 1057 3. 7046 4. 3035 4. 9024 5. 5013
MAP UNIT QTL
-3 -2 -1 0 +1 +2 +3
POTASIUM DIST NORMAL 0. 9575 1. 1796 1. 4017 1. 6238 1. 8459 2. 0680 2. 2901
URANIUM DIST NORMAL 1. 4561 1. 9501 2. 4441 2. 9381 3. 4321 3. 9261 4. 4201
THORIUM DIST NORMAL 3. 9934 4. 8888 5. 7842 6. 6796 7. 5730 8. 4704 9. 34658
U/K DIST NORMAL 0. 9669 1. 2520 1. 3371 1. 8222 2. 1073 2. 3924 2. &775
U/TH DIST NORMAL 0. 2445 0. 3105 0. 3765 0. 4425 0. 5089 0. 5745 0. 64095
TH/K DIST NORMAL 2. 8504 3. 2785 3. 7066 4. 1347 4. 5628 4. 9909 5. 4190
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MAP UNIT 8§

-3 -2 -1 0 +1 +2 +3
POTASIUM DIST NORMAL 0. 7255 1.0150 1.3045 1. 5940 1.8835 2.1730 2. 4625
URANIUM DIST NORMAL 1. 07467 1. 5514 2. 0261 2. 5008 2. 9755 3. 4502 3. 9249
THORIUM DIST NORMAL 1. 8905 3. 3199 4.7493 &.1787 7. 6081 ?.0375 10. 4669
UK DIST NORMAL 0. 8225 1.0762 1.3299 1. 5836 1. 8373 2. 0910 2. 3447
U/TH DIST NORMAL 0.1904 0. 2656 0. 3408 0.4160 0. 4912 0. 5664 0.6416
TH/K DIST NORMAL 2. 5777 3. 0006 3. 4235 3. 8464 4. 2693 4. 6722 5. 1151
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LINE BASED MEAN CONCENTRATIONS
AND RATIOS PER ROCK TYPE

MAP UNIT QSA

370 380 390 400 410 420 430 440 450 460 470 480 1090 1100 1110

POTASIUM 0.770 0. 991 0. 942 0. 743 1.123 1. 200 1. 071 1.142 0. 961 1. 082 1. 074 1.127 0. 838 0. 710 1.160
URANIUM 1. 532 1. 594 1. 948 1.289 2.047 1. 861 2. 069 1. 847 2.1895 2.153 2. 416 2.275 1. 342 1.387 2. 228
THORIUM 2. 867 3. 536 3. 761 2. 618 4.734 4. 606 4. 341 4. 503 3. 805 4. 332 4. 345 4. 472 2. 900 2. 822 4. 787
U/K 1. 899 1. 695 1. 835 1. 737 1.829 1. 553 2.111 1. 651 2. 217 2. 002 2. 300 2. 076 1. 664 1. 917 1. 927
U/TH 0. 532 0. 489 0. 483 0. 488 0. 439 0. 408 0. 531 0. 421 0. 564 0. 488 0. 587 0. 534 0. 468 0. 480 0. 470
TH/K 3. 764 3. 516 3. 852 3. 587 4. 204 3. 832 4. 066 3. 956 4. 028 4. 168 4. 020 3. 941 3. 555 4. 056 4. 120
1120 1130 1140
POTASIUM 1.147 1.223 1. 217
URANIUM 1. 906 2.177 1. 938
THORIUM 4. 391 4. 664 4. 204
UK 1. 645 1.819 1. 615
U/TH 0. 436 0. 483 0. 482
TH/K 3. 818 3. 824 3. 415
MAP UNIT GMP
370 380 390 400 410 420 430 440 450 460 470 480 1090 1100 1110
POTASIUM 0. 864 0. 503 0.732 0. 985 0. 764 0.572 0. 8856 0. 767 0. 664 0. 998 1.218 0. 635 0. 704 0. 640 0. 694
URANIUM 1. 479 0. 959 1. 147 1.071 1. 290 1. 309 1.402 1. 371 1.728 2. 082 2.744 1. 584 1. 331 1. 390 1. 493
THORIUM 3. 222 1. 829 2.73% 2. 237 2.758 2. 010 3. 483 3. 300 2. 802 4. 046 5. 268 2.798 2. 566 2. 694 2. 645
UK 1. 678 1.711 1.472 1. 932 1.813 1. 913 1. 689 1. 793 2. 364 2.148 2. 2595 2. 531 2.139 2. 098 1. 968
U/TH 0. 452 0. 492 0. 384 0. 501 0. 476 0. 619 0. 415 0. 421 0. 557 0. 524 0. 522 0. 591 0. 555 0. 516 0. 934
TH/K 3. 730 3. 625 3. 935 3.791 3. 743 3. 519 4. 022 4.276 4. 401 4. 098 4. 350 4. 376 3. 800 4. 158 3. 760
1120 1130 1140
POTASIUM 0. 535 0. 901 1. 004
URANIUM 1.120 1. 801 1. 556
THORIUM 1. 959 3. 099 3. 079
UK 2.151 2. 001 1. 546
U/TH 0. 553 0. 586 0. 507
TH/K 3. 663 3. 433 3. 055
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POTASIUM

URANIUM

THORIUM
U/K
U/TH
TH/K

POTASIUM

URANIUM

THORIUM
U/K
U/TH
TH/K

POTASIUM

URANIUM

THORIUM
UK
U/TH
TH/K

POTASIUM

URANIUM

THORIUM
UK
U/TH
TH/K

S S o e S i i S o e D e T S b S P s St S deeh D P venes

370 380 390
0. 000 0. 000 0. 639
0. 000 0. 000 1. 224
0. 000 0. 000 3. 330
0. 000 0. 000 2. 020
0. 000 0. 000 0. 372
0. 000 0. 000 5. 566

1120 1130 1140
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000

370 380 390
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000

1120 1130 1140
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 0. 000 0. 000

400 410
0. 000 6. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000

400 410
0. 769 1. 056
0. 802 1. 356
1. 893 4. 234
1.043 1.2895
0. 417 0. 319
2. 460 4. 031

MAP

OO0 0000

WOHMNOO

UNIT

420

. 000
. 000
. 000
. 000
. 000
. 000

. 580
.B14

081

. 334
. d96

607

aGM

430

000
. 000
. 000
. 000
. 000
. 000

000000

430

. 105
. 812
. 703
. 661
. 392
. 250

DO Do

00000

S OG-

440

. 000
. 000
. 000
000
. 000
. 000

430

. 305
. 9253
. 455
. 299
. 944
. 181

OO0 000O0

SO PN

450

. 000
. 000
. 000
. 000
. 000
. 000
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450

. 106
. 392
. 908
. 161
. 934
. 124
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440 470 480
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000
0. 000 0. 000 0. 000

4460 470 480
1. 253 0. 000 0. 000
2.153 0. 000 0. 000
4. 205 0. 000 0. 000
1.717 0. 000 0. 000
0. 513 0. 000 0. 000
3. 356 0. 000 0. 000

000000

1090

000

. 000
. 000
. 000
. 000
. Q00

000000

1100

. 000

. 000
. 000

. 000
. 000
. 000

WO =+ () e

1090

. 007
. 341
. 916
. 331
. 349
. 874

WO ™ () = e

1100

. 042
. 958

. 892

. 816
. 482
. 670

DO p

NOmH=OO

1110

. 016
. 960

. 129

. 959
. 475

. 087

1110

677
850
874
096
466

. 899

G7

fw



370 380 390 400
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SCALE IN EQUIVALENT PERCENT

Potassium Pseudo-Contour Map - Fort Wayne Quadrangle
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SCALE IN EQUIVALENT PPM

Uranium Pseudo-Contour Map - Fort Wayne Quadrangle
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SCALE IN EQUIVALENT PPM

Thorium Pseudo-Contour Map - Fort Wayne Quadrangle
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SCALE IN GAMMAS

Residual Magnetic Pseudo-Contour Map - Fort Wayne Quadrangle



