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ABSTRACT 

As part of the Department of Energy (DOE) National 
Uranium Resource Evaluation P'rogram, a rotary-wing high 
sensitivity radiometric and magnetic survey was flown cover- 
ing portions of the State of New Mexico, Arizona and Texas. 
The survey encompassed six 1:250,00'0 scale quadrangles, 
Holbrook, El Paso, Las Cruces, Carlsbad, Fort Sumner and 
Roswell. 

The. survey was flown with a ~ikorsky S58T heli- 
copter equipped'with a high sensitivity gamma ray spectro- 
meter which was calibrated at the DOE calibration facilities 
at Walker Field in G r a n d  lTunction, Colorado, and Lhe Dyriamic 

' Test Range at ~ a k e  Mead, Arizona. 

The radiometric data was processed to compensate 
for compton scattering effects and altitude variations. The 
data was normalized to 400 feet terrain clearance.. The 
reduced data is presented in the form of stacked profiles, 
standard deviation anomaly plots, histogram plots and micro- 
fiche listings. The r'esults of the geologic interpretation 
of the radiometric data together with the profiles, anomaly 
maps and histograms are presented in the individual quadrangle 
reports. 

The survey was awarded to LKB Resources, Inc. 
which completed the data acquisition. In April, 1980 Carson 
Helicopters, Inc. and'Carson Genscience Company agreed to 
manage-the project and complete delivery of this final report. 
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1.0 INTRODUCTION 

The New Mexico Aerial Survey was performed under the United 
States Department of Energy's National Uranium Resource 
Evaluation (NURE) program, which is designed to provide 
reconnaissance radioelement distribution information to 
assist in assessing the uraniferous material potential of 
the United States. All phases of this work were performed 
for the Grand Junction Office of Bendix Field Engineering 
Corporation under subcontract 79-350-S. 

The survey was flown during the period from December 1979 to 
April 1980 and covered the following 1:250,000 scale quad- 
rangles. (Figure 1, Page 8. ) 

QUADRANGLE STATE 

El Paso 
Las Cruces 
Carlsbad 
Roswell 
Fort Sumner 
Holbrook 

Texas 
New Mexico 
New Mexico 
New blexico 
New Mexico 
Arizona 

This report constitutes Volume I (Narrative Report) which 
discusses the instrumentation data reduction methods 
and interpretation concepts. The interpretation results and 
graphic data are contained in separate volumes as follows: 

Volume Quadrangles 

Fort Sumner 
Roswell 
Carlsbad 
Las Cruces 
Holbrook 
El Paso 

The radiometric and ancilliary data were digitally recorded 
and processed. The results are presented in the form of 
stacked profiles, standard deviation anomaly maps, flight 
path maps, statistical tables and frequency 'distribution 
histograms. These graphical outputs are presented at a 
scale of 1:500,000 and are contained in the individual 
Volume 2 reports. 
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THE AIRBORNE SYSTEM 

2.1 ROTARY-WING-AIRCRAFT 

A Sikorsky S-58T Twin Turbine helicopter was utilized as the 
survey platform for the airborne radiometric survey. (See 
Figure 2, Page 10) . 
All equipment was located within the cabin of the aircraft 
with the exception of the magnetometer which was rigidly 
mounted to the exterior. (See Figure 3, Page 11) . 

 h he primary system components include the following: (See 
Figure 4, Page 15/16) . 

(1) Terrestrial Gamma-Ray Sensor 
( 2 )  Atmospheric Gamma-Ray Sensor 
( 3) Magnetometer 
(4 )  Barometric Pressure Altimeter 
( 5 )  Radar Altimeter 
( 6 )  ~bperature Sensor 
(7) Data Acquisition System 
(8) Recording System 
(9) 35mm Tracking Canera 

2.2.1 Terrestrial Sensor 

This sub-system consists of two identical Scintrex GSA-77 
Sensors, each containing seven crystals measuring 7 inches 
in diameter 3 4 inches thick. The seven NaI (Tl) crystals in 
each sensor are arranged with six crystals mounted in a 
circle around one in the center. Each sensor incorporates 
an ultrastable high voltaye supply, seven preamplifiers, a 
temperature control unit and a detector signal mixing circuit. 

The detectors are housed in an appropriately insulated 
container. A heating element inside each container provides 
temperature stabilization to maintain dktector balance. A 
temperature range control offers six switch-selectable 
temperature settings, and a temperature meter permits con- 
tinued monitoring. A temperature setting of 27.5 C was 
maintained for most of the survey. 



FIG.- 2 S- 58T HELICOPTER 





The central detector in each sensor contains a light emit- 
ting diode which allows the injection of a stabilization 
pulse which can be monitored and stabilized at any location 
on the pulse height spectrum. Although two such stabiliza- 
tion sources are available (one in each sensor) only one is 
used at any given time. A location above 6 MeV is used for 
this LED pulse. 

Each of the two sensors provides a sensitive volume of 1077 
incheshnd weighs 350 lbs. These sensors draw power from 
the S 8 V  helicopter system when in flight* When not tlying, 
the sensor heaters are plugged into an external 115V power 
source through a 28V D.C. converter to maintain temperature 
control. 

2.2.2 Atmospheric Sensor 

This sub-system is mounted directly over a lead slab measur- 
inq 12 inches X 12 inches X 3 inches such that its field of 
view is limited to a solid angle of approximately 27~  in the 
upward diyection. 

The detectbr consists of one 9 inch diameter X 5 inch thick 
NaI (Tl) 'crystal having a .total sensitive volume of 318 
cubic inches, and containing a light emitting diode source to 
provide a stabilization pulse. The weight of the atmospheric 
detector, including the lead shield is approximately 300 
lbs. 

2.2.3 Magnetometer 

A modified ASQ-10 fluxqate maqnetometer was employed in #is 
system, with the observed magnetic field measurements obtain- 
ed i r l  u~~itts oL 0.1 yiutuna. 

2.2.4 Barometric Altitude Transducer 

The barometrrc pressure instrumentation consists of an 
elantic prccsure fienaing clement acting as o prime mover for 
positioning an electro-mechanical transducer. 

Radar Altimeter 

A Minneapolis Honeywell altimeter is used to measure heli- 
copter to ground distance. The antenna is mounted on the 
underside of the helicopter. Altitude measurements are 
recorded to 1.0 foot. The recording range is 0-5,000 feet 
with an accuracy of 5 feet + 3% of actual altitude. 



2.2.6 Temperature' Se'nsor 

A platinum resistance thermometer was utilized to record 
outside air temperature with an accuracy of 0.01" C'. 

2.2.7 Data Acquisition System 

Signals from the terrestrial and atmospheric sensors are 
amplified, digitized and stored in the digital processor 
contained in the 1024 channel pulse height analyzer. Each 
sensor calibration is such that a 400 channel block contains 
gamma-ray intensity information for the energies 0-3 MeV and 
3-6 MeV. The last 112 channels in each block are reserved 
for storing the stabilization pulses for the individual 
LED'S. Two independent digital stabilizers are latched onto 
their appropriate LED pulse to achieve stability of the 
entire gamma-ray energy calibration. An oscilliscope display 
is available to monitor the accumulation of gamma-ray pulses 
during each acquisition period. 

Data from the magnetometer, temperature probe, barometric 
altimeter, radar altimeter, clock and the present data is 
fed through an A/D converter into the 1024 channel digital 
processor. 

Recording System 

The collected data is fed through a magnetic tape control to 
the tape unit. The data was recorded in 7 track BCD code at 
800 BPI density. After each readout cycle, the system is 
automatically reset and a new data acquisition cycle is 
begun. , 

A permanent record of the following information is obtained 
I u r  each acquisition cycle. 

1. Acquisition Identification 
Four sets of six digit presettable data for 
a. JuLian Day 
b. Line number 
c. Referencenumber (jobno.) 
d. Azimuth (Flight direction) 

2. Record number - (Sequential Record Count) 
3. Time of day (correlates with camera fiducials) 
4. Temp.erature 
5. Barometric altitude 
6. Radar altitude 
7. Scan time 



8. Observed aeromagnetic reading 
9. Live time in milliseconds for both 

terrestrial and atmospheric sensors 
10. Full gamma-ray spectrum for each sensor package 
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DATA ACQUISITION 

3.1 FIELD OPERATIONS 

Field operations were initiated on the 17th of December 
1979. Aircraft N870, which was assigned to the survey, 
which was completed on the 14th of April 1980. A total of 
48 production flights were flown at an average production 
rate of 298 line miles per flight. 

Aircraft navigation was accomplished by visual methods using 
large scale flight charts on which the traverse and tie 
lines were plotted. The charts were used by the navigator 
in directing the pilot down line. A tracking camera was 
used to provide film coverage of the line flown. The track- 
ing film and large scale maps were utilized to identify the 
precise aircraft track.' 

Terrain clearance was held as close to 400 feet as terrain 
and safety conditions permitted. Air speed was kept to a 
mean of 90 mph, in accordance with the requirement to 'main- 
tain a crystal volume/air speed ratio of 20 or greater. 

The system was thoroughly checked before each day's flight. 
In addition a test line, near the base of operations was 
flown prior to and following each production flight. The 
purpose of this test line flight, was to provide data so as 
to monitor ground moisture effects. The principle require- 
ment being that the measured count rate be reproducible to 
within 20 percent. 

A summary of the test line results is presented in the 
production summary. (Appendix A, Page 41) 



4 . 0  DATA REDUCTION 

4 . 1  GENERAL 

Figure  5 ,  page 29/30, o u t l i n e s  t h e  process ing  sequence followed 
t o  l o c a t e ,  i d e n t i f y  and reduce t h e  gamma-ray survey d a t a .  The 
fol lowing s e c t i o n s  d e s c r i b e  t h e  main d a t a  r educ t ion  s t e p s  con- 
s i s t i n g  of t h e  fol lowing p r i n c i p l e  opera t ions :  

4 . 2  Path recovery and geologic  c o r r e l a t i o n  
4.3 D i g i t a l  d a t a  e d i t  
4 . 4  Radiometric c o r r e c t i o n s  
4.5 S t a t i s t i c a l  a n a l y s i s  
4 . 6  Magnetic d a t a  process ing  

PATH RECOVERY AND GEOLOGIC CORRELATION 

The a i r c r a f t  t r a c k  was e s t a b l i s h e d  by manual i d e n t i f i c a t i o n  
and c o r r e l a t i o n  of t h e  35mm t r a c k i n g  camera imagery wi th  e x i s t -  
ing  USGS topographic map s h e e t s .  The f i l m  images were 
i d e n t i f i e d  on 1:62,500 and 1:24,'000 s c a l e  maps from which t h e  
X and Y coord ina tes  were read .  

The coord ina te  d a t a  was e d i t e d  by p l o t t i n g  t h e  recovered pa th  
from t h e  s c a l e d  X ,  Y coord ina tes .  This  w a s  accomplished v i a  
t h e  card  e d i t  p l o t  program. The p l o t t e d  pa th  was inspec ted ,  
any e r r a t i c  v a r i a t i o n s  were checked and i f  found i n  e r r o r ,  
c o r r e c t e d  and r e p l o t t e d .  

The e d i t e d  p o s i t i o n a l  d a t a  was then t r a n s f e r r e d  t o  t h e  geo log ic  
map s h e e t s  from which t h e  geologic  rock u n i t s  were read  and 
c o r r e l a t e d  wi th  t h e  d i g i t a l  d a t a  by means of t h e  d i g i t i z e d  
UTM coordina tes .  

D I G I T A L  DATA EDIT -. .--. , .%, 

The a i rborne  d a t a  t apes  a r e  processed by t h e  e d i t  program 
which decodes and t r a n s l a t e s  t h e  recorded d a t a .  The mul t i -  
channel  s p e c t r a  f o r  both atmospheric and terrestr ia1,garnma- 
ray  sensors  a r e  summed over  t h e  e n t i r e  t i m e  i n t e r v a l  r equ i red  
t o  t r a v e r s e  t h e  surveyed l i n e .  The r e s u l t i n g  spectrum i s  
smooth enough t o  ; f i t .  a l e a s t  square  pslynamial  t o  t h e  
potassium and thorium photopeaks s o  a s  t o  a c c u r a t e l y  l o c a t e  
t h e  channels  corresponding t o  t h e  maximum power p o i n t s .  The 
energy pe r  channel i s  determined and t h e  channel l i m i t s  



corresponding to the primary energy bands are computed. . 

K = 1.365 - 1.575MeV 
U = 1.650 - 1.860 MeV 
T = 2.400 - 2.805MeV 

The computation of the photopeak limits effectively com- 
pensates for any spectrum drift. 

The counts/channel within each photopeak are summed, as are 
the total count ( .4 - 3.0 MeV) and the cosmic counts (3.0 - 
6.0 MeV). The summed counts are all normalized to counts . 
per second by dividing each sum by the recorded net live 
time. 

The ancilliary data (barometric, radar, temperature and 
magnetometer) are all converted to appropriate units and 
tested for validity. The standard deviation of the median 
values of the first and second differences and of the abso- 
lute values are computed for groups of 56 samples. All 
samples within a given group for which three or more data 
words deviate more than six times the standard deviation of 
the appropriate median are flagged as being of suspect data 
quality. 

Program outputs consist of a raw spectral data file and a 
single record data file containing the summed, normalized 
raw spectral data. In addition, a comprehensive edit list- 
inq is generated which is reviewed for possible corrections 
and further provides a detailed list of the magnetic field 
data which is utilized.for the determination of the magnetic 
level corrections. 

4.4 RADIOMETRIC CORRECTIONS 

The reformatted data,. having been summed arid rlurii~alized Lo 
counts per second, was further processed to remove the 
effects of aircraft background,' cosmic radiation and atmos- 
phericvbismuth. In addition, the Compton scattering of the 
higher energy levels into the lower spectral windows was 
corrected using the spectral stripping method. The net 
reduced count was then tested for statistical adequacy and 
normalized to 400. feet altitude at standard temperature and 
pressure. The normaAized count was converted to apparent 
concentration units utilizing the sensitivity factors de- 
rived from the Lake Mead Calibration Range. 



4.4.1 Background Corrections 

The effects of aircraft background and cosmic radiation was 
removed by computing their contribution to each of the 
primary energy windows, from empirically derived correction 
parameters., 

The parameters, defining the contribution of these non- 
terrestrial radiation sources to the airborne gamma-ray 
measurements were determined from data obtained from high 
altitude overwater flights. 

To derive the cosmic and aircraft background correction 
parameters several assumptions must be made: 

(1) The background radiation, emanating from 
onboard sources, is a constant. 

(2) Atmospheric and terrestrial radiation 
are effectively eliminated by flying at 
high altitudes over deep bodies of water. 

(3) The observed count rate varies linearly 
with respect to the cosmic count as 
measured'by summing over the energy band 
from 3.0 to 6.0 MeV. 

Using these assumptions, the spectrums obtained are considered 
to be composed of only two components, cosmic radiation and .- 

aircraft background. 

The count rate for any given window may then be expressed by 
the following equation: 

- 
'ij - Bi + Ri COS 

j 
where : 

if j are the subscripts identifying 
the window and observation 
respectively. 

'i j is the mean count for window 
i, observation j 

Bi is the background constant 
corresponding to window i. 

Ri is the cosmic ratio corres- 
ponding to window i 



Cos 
j 

is the summed cosmic count 
corresponding to observation j. 

A system of observation equations was formed for each of the 
principal windows and solved simultaneously for the most 
probable values of the cosmic and background correction 
parameters. 

4.4.2 Compton Scatter Corrections 

The effects of the Compton scattering of the higher energy 
radiation into the lower energy bands of interest were 
removed by computing the scattered radiation count utilizing 
the following correction equations. 

where : 

U - - 
9 c Corrected uranium count 

- 
uo ' 

- Uranium count corrected for 
aircraft background and cosmic 
radiation 

- 
To ~hoxium count corrected fo r  

aircraft background and cosmic 
radiation 

- 
Tc 

- Thorium count corrected for 
aircraft background, eosmic 
radiation and scattered 
uranium at 2.43 MeV appearing 
in the thorium window 

- - .. Potassium count corrected for 
aircraft background and cosmic 
radiation 

- 
Kc 

- Corrected potassium count 

b - - Fraction of uranium counts 
appearing in the thorium 
window (R. L. .Grasty - A 
Calibration Procedure for an 
Airborne Gamma-ray Spectrometer) 



a - - 
0 

Stripping ratio (uranium 
counts per thorium count at 
zero altitude) 

a 1 - - Rate of change of the uranium 
stripping ratio with altitude 
H 

- 
60 

- Stripping ratio (potassium 
counts per thorium count at 
zero altitude 

- 
Yo 

- Stripping ratio (potassium 
counts per uranium count) 

The stripping ratios ao, Bo, yo and b were determined from 
data obtained at the Walker Fleld test pads. The five test 
pads, each having known concentrations of Kt U, T, provided 
the necessary redundant data for the solution of the strip- 
ping ratios ao, Bo, y and the system sensitivities K1, K2, 
KS. The several equa?ions relating the count rates with 
their corresponding concentrations are as follows: 

( 4 )  T = K1 x Tppm + U x b 
C 

(5) U = Kz x Uppm + Tc x a 
0 

(6) K = K3 x K 
PCt 

+ Tc Bo +' uc x yo 

where : 

T, U, K = Observed counts corrected for 
the local background as 
measured at Matrix Pad No. 1 

TPP~, Uppm, Kpct - - Concentration 
values af.ter sub- 
tracting the Matrix 
Pad concentration 
values. 

uot B0t yo. b = Unknown stripping ratios 

Kl, K 2 t  K3 - - Unknown sensitivities 



Atmospheric Bismuth Correction 

The atmospheric detector data was sampled at 'the same time 
interval as the terrestrial detector data, 1.0 seconds per 
scan. However, the relative precision of the atmospheric 
data is significantly less than the terrestrial data. This 
results from the fact that the volume of the atmospheric 
detector is approximately one seventh that of the terres- 
trial system. 

Since the precision index varies directly as the square root 
of the number of observations, the atmospheric precision was 
increased by averaging over a 49 sample period. This period 
provides a seven fold increase in the precision of the 
atmospheric data which approaches the precision of the 
terrestrial sensor. 

The averaged atmospheric data was then corrected for air- 
craft background, cosmic radiation and Compton scatter 
effects resulting from thorium photons scattering into the 
atmospheric uranium window. Additionally, correction was 
made for terrestrial uranium shine-around which was consid- 
ered to vary exponentially with altitude. . 

The actual calculations are defined by the following express- 
ion : 

Bi AIR = (AUC - TUC X SH)/ ( R  -SH) 

where : 

AUC = ~tmospheric uranium count corrected for 
cosmic radiation, aircraft background and 
Compton scattering of thorium into the uran- 

. . ium window. 

TUC = Terrestrial uranium count corrected for 
cosmic radiation, aircraft background, 
Compton scattering of thorium into the uranium 
window and corrected for atmospheric bismuth. 

SM = Exponential shine-around equation 

SH = A X EXP (-uH) 

where : A and u are empirically derived exponential 
coefficients. 

- 



R = Response ratio equating the atmospheric and 
terrestrial counts. 

where : A and B are empirically derived linear coefficients. 

Statistical Adequacy Test 

The reduced single record count rates, (K, U, T) derived as 
described in the preceding sections, were tested to determine. 
the sighificance of the net count rate values. 

In this case significance is measured in terms of whether 
the net count exceeds some specified multiple of the computed 
standard deviation of the net count. From the paper presented 
by Currie (Analytical Chemistry 1968) the standard deviation 
of the net count may be expressed as: 

NET = 1.41 (B) 4 
I 

where B is the total background which in the context of this- 
discussion is considered to be the sum of the corrections 
applied to the observed count. 

The confidence level, suggested by Currie and commonly 
adopted as a standard statistical measure, is -95 or 95%. 
The standard normal variable (multiple of standard deviation) 
corresponding to khe 95% level used to evaluate the single 
record data is therefore: 

2.33 (obs. count - net count) 4 

In summation, if the net count is less than 2.33 times the 
square root of the total applied correction (background) the 
sample is uon~idered staListically inadequate and is flagged. 
The net counts are normalized to 400  feet and the ratios, 
U/K, U/T and T/K, are computed for all single record samples. 
The single record data are presented in the form of micro- 
fiche copies of the computer listings. 

4.4.5 Altitude Normaliz'ation 

The intensity of gamma radiation is considered to decrease 
exponentially with increasing distance from the source. 
This decrease in intensity may be defined as follows: 

(1) Ch =. S exp 



where : 

Ch 
- - the reduced count rate measured at height h 

above the source. 

S - - Source concentration expresses in counts/second. 

u - - 
h The total attenuation coefficient compensated 

for air density as derived from the observed 
temperature and pressure. 

The count rate observed at 400 feet above the source, at 
standard temperature of 0°C and standard pressure of 1013 
millibars,is alco expressed exponentially. 

'400 = S exp 

where : 

. - 
uo 

- the total attenuation coefficient at standard 
temperature and pressure. 

Equating equations 1 and 2. 

= Ch exp 

alld nincr'exp (uo 400) ic a 
constant = K 

4.4.6 Record Averaging 

The averaging interval is determined by the following criteria. 

(1) The intcrval over which the r7at.a is 
averaged must be less than 1200 feet. 

(2) Ninety-five percent of the averaged 
uranium data must pass the statistical 
adequacy test. 

2.33 (average correction/N) * 
The average correction is determined from the reduced count 
prior to normalization to 400 feet. Single records failing 
the statistical adequacy test are included when calculating , 

the averaged record sample; the only restriction imposed is 



t h a t  t h e  s i n g l e  r e c o r d  d a t a  be w i t h i n  t h e  a l t i t u d e  l i m i t s  of  
200 t o  1000 f e e t .  

The averaged d a t a  v a l u e s  f a i l i n g  t h e  test  a r e  f l a g g e d  and 
excluded from a l l  f u r t h e r  a n a l y s i s .  The average  i n t e r v a l  
f o r  t h e  survey  w a s  f i v e  samples.  

4 . 5  STATISTICAL ANALYSIS 

The averaged d a t a  was s t a t i s t i c a l l y  e v a l u a t e d  p r e d i c a t e d  on 
t h e  assumption t h a t  the average  count  i s  normal ly  d i s t r i b u t e d  
about  t h e  mean of  t h e  group t o  which t h e  r e c o r d  be longs .  
The assumption i s  v a l i d  f o r  a l l  l a r g e  samples c o n s i s t i n g  of 
30 o r  more r e c o r d s .  S t a t i s t i c s  r e l a t i n q  t o  samples c o n s i s t -  
i n g  o f  fewer t han  30 r e c o r d s  a r e  a t  b e s t  s u s p e c t .  

The p e r t i n e n t  s t a t i s t i c s  d e f i n i n g  a  g iven  sample a r e  t h e  
mean and s t a n d a r d  d e v i a t i o n .  These s t a t i s t i c s  a r e  computed 

. f o r  each d a t a  parameter  (Kt U, T ,  U/T, U / K ,  T/K) of  each  
g e o l o g i c  u n i t  u t i l i z i n g  on ly  t h o s e  d a t a  v a l u e s  de'termined t o  
be s t a t i s t i c a l l y  adequa te .  

Each averaged r e c o r d  d a t a  parameter  was e v a l u a t e d ,  r e l a t i v e  
t o  t h e  a p p r o p r i a t e  g e o l o g i c  u n i t  mean and s t a n d a r d  d e v i a t i o n ,  
by computing t h e  s t a n d a r d  normal v a r i a b l e  Z. 

where : k - s u b s c r i p t  i d e n t i f y i n g  d a t a  - 

parameter  

Xk 
- - Averaged r e c o r d  v a l u e  

Mk 
- - Mean v a l u e  o f  parameter  k 

Sigma - 
k 

- Standa rd  dev ' i a t i on  of  parameter  k 

zk 
- - Standa rd  normal v a r i a b l e  of  

averaged r e c o r d  parameter  k 

The s t a n d a r d  normal v a r i a b l e  is  cons ide red  t o  have a  normal 
d i s t r i b u t i o n  w i t h  a mean of  ze ro  and s t a n d a r d  d e v i a t i o n  of 
k1.00. Values of  t h e  s t a n d a r d  normal v a r i a b l e  g r e a t e r  t h a n  
'1.00 a r e  cons ide red  p o t e n t i a l l y  anomalous and a r e  shown on 
t h e  anomaly maps. 



Although the departure of the averaged record count from the. 
mean of its corresponding geologic unit may be classified as 
potentially anomalous, it remains for the geologic inter- 
preter to evaluate each anomaly so as to eliminate those 
which are obviously caused by climatic or topographic conditions. 

4.6 MAGNETIC DATA PROCESSING 

The recorded magnetic total field is edited simultaneously 
with the gamma-ray data. The edit listing generated by the 
digital edit program together with the identified film 
intersections are the basic information required to adjust 
the magnetics network. 

Initially a tie line is selected as a datum to.which all 
intersecting traverses are adjusted. All other tie line and 
traverse.line intersection values are evaluated in terms uf 
the magnitude and linearity of the level corrections required 
to adjust each traverse line to agree with the corresponding 
tie line value. 

Excessively large non-linear corrections generally indicate . , 

erroneous positional information. In practice slight posi- 
tional adjustments are usually applied so as to insure the 
required level corrections approach linearity. 

The last step in the adjustment processes was the calculation 
and removal of the earth's regional magnetic field component. 
This w a s  computed using the 1975 IGRF Model updated to 1979. 
The residual magnetic field was further adjusted by adding a 
constant datum value of 50,000 gamma. 
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5.0 GAMMA RAY MAGNETIC DATA PRE'SENTATION 

5.1 GRAPHIC DATA PRESENTATION 

All graphic and numeric data is organized according to 
individual NTMS 1:250,000 scale map sheets, and is ident- 
ified by quadrangle name and number. The graphic data, 
produced at a scale of 1:250,000 was reduced to 1:500,.000 
for inclusion in the Volume I1 reports. The data presented 
consists of the following specific items: 

(1) Radiometric Multiple-Parameter Stacked 
Profiles 

(2) Magnetic.Multiple-Parameter Stacked 
Profiles 

( 3 )  . Anomaly Maps 
(4) Count Rate Histograms 
(5) Single Record Data Listings 
(6) Averaged Record Data Listings 
(7) Contour Maps 

5.2 RADIOMETRIC MULTIPLE-PARAMETER STACKED PROFILES 

The profiles of the averaged record data contain the following 
information: 

Flight Line Number 
Appropriate Title Information 
Fiducial Numbers 
Residual Magnetic Profile in gammas 
Radar Altimeter in feet 
Corrected total Count in CPS 
Atmospheric Bismuth Correction in ppm 
Apparent Concentration of U in ppm 
Apparent Concentration of T in,. ppm 
Apparent Concentration of K in % 
Ratio U/K 
Ratio U/T 
Ratio T/K 
Geologic Strip Map with Flight Path 

Flags appearing under the K, U, and T traces indicate that 
the computed average record value for the corresponding 
element has failed the calculated statistical adequacy test. 
Flags appearing under the altitude trace indicate the averaged 
record has exceeded the altitude limits of 200 and 700 feet. 



The magnetic d a t a  p r o f i l e s  were genera ted  from t h e  s i n g l e  
r e c o r d  d a t a  f i l e  and con ta in  t h e  fo l lowing information:  

F l i g h t  Line Number 
Appropriate  T i t l e  Information 
F i d u c i a l  Numbers 
Barometric A l t i t u d e  mmHg 
Temperature i n  degrees  c e n t i g r a d e  
Radar t e r r a i n  c l ea rance  i n  f e e t  
Ground .s t.a t.j.on' m a g n . e t i c  fi.el..d in gammas 
Residual  raagnetic p r o f i l e  i n  gammas 
Geologic Map S t r i p  wi th  F l i g h t  Path 

Samples ob ta ined  a t  t e r r a i n  c l e a r a n c e s  l e s s  than  200 f e e t  
and g r e a t e r  than  700 . f e e t  a r e  i d e n t i f i e d  by a  p l o t t e d  symbol 
appear ing  a t  t h e  bottom of t h e  r a d a r  a l t i m e t e r  t r a c e .  

5 . 4  ANOMALY MAPS 

Anomaly maps were genera ted  f o r  U ,  Th, K t  U/Th, U/K and 
Th/K. The mean and i t s  s t andard  d e v i a t i o n  were computed f o r  
each element and r a t i o  of each l i t h o l o g i c  u n i t .  Only those  
averaged samples determined t o  be s t a t i s t i c a l l y  adequate 
were used. Standard normal d e v i a t i o n s  g r e a t e r  than  k1.0 
were cons idered  p o t e n t i a l l y  anomalous and were p l o t t e d .  . 

Along eas t -wes t  l i n e s  p o s i t i v e  anomalies a r e  p l o t t e d  on t h e  
n o r t h  s i d e .  Along north-south l i n e s  p o s i t i v e  anomalies a r e  
p l o t t e d  on t h e  e a s t  s i d e .  



EISTOGRAMS 

The histograms of the apparent concentrations of U, Th, K 
and their associated ratios were computed for each litho- 
logic unit, for each guadrangle and are included in Volume 
I .  Additional information presented are the mean, standard 
deviation and number of records contained in each distribu- 
tion plot. 

.5 . 6 DATA LISTINGS 

The data listings from the reduced data tapes covering each 
NTMS 1:250,000 sheet are produced on microfiche and are 
included in the appropriate Volume I1 report. Each printer 
page is identified by a header label specifying the NTMS 
quadrangle, survey company, survey area, year survey was 
flown, and line number. 

5.6.1 Single Record Reduced Data Listings 

The following 

HEADING 

REC 
AF 

KF 
UF 
TF 
UNIT 
LAT 
LONG 
TEMP 
BARM 
MAG 
GROSS 
K 
u 
T 
U/K 
U/T 
T/K 
cos 
Bi 

elements are listed for each record: 

DESCRIPTION 

Fiducial Number (Time in seconds past midnight) 
Altitude Flag (Greater than 700 and less than 

200 feet) 
Potassium Flag (Failed statistical adequacy test) 
Uranium Flag (Failed statistical adequacy test). 
Thorium Flag (Failed statistical adequacy test) 
Geologic Unit Code 
Latitude in decimal degrees 
Longitude in decimal degrees 
Temperature in Degrees Centigrade 
Barometric Pressure   eight in mmBg 
Residual Magnetic Field in Gammas 
Total Count ( . 4  to 3.0 MeV) in Counts/Second 
Apparent Concentration of K in % 
Apparent Concentration of U in ppm 
Apparent Concentration of T in ppm 
Ratio Uranium/Potassium 
Ratio Uranium/Thorium 
Ratio ~horium/~otassium 
Cosmic Count (3 to 6 MeV) in Counts/Second 
Atmospheric Bismuth Correction in ppm 



r 
5.6.2 Averaged Record Data Listings 

The following elements are listed for each averaged record: 

HEADING 

REC 

KF 
UF 
YE' 
UNIT 
LAT 
LONG 
RADR 
MAG 
TC 
I< 
u 
T 
U/K 
U/T 
T/K 
COS 
Bi 
K 
u 
'1' 
U/K 
U/T 
T/K 

DESCRIPTION 

Fiducial Number of Central Records 
(time in seconds past midnight) 

Altitude Flag (Greater than 700 or less than 
200 feet) 

Potassium Flag (Failed statistical adequacy test) 
Uranium Plag (Failed statistical adequacy t e a t )  
Thorium Flag (Fal.led. stat i.sti.cal. adeyua.cy test) 
Geologic Unit Code 
Latitude in decimal degrees 
Longitude in decimal degrees 
Radar Terrain Clearance in feet 
Residual Magnetic Field in Gammas 
Total Count . ( . 4  to 3.0 MeV) in Counts/Second . 
Apparent Concentration of K in % 
Apparent concentration of U in ppn 
Apparent Concentration of T in ppm 
Ratio. Uranium/Potassium 
Ratio ~rani&/~horium 
Ratio Thorium/Potassiw 
Cosmic Counts/Second (3.0 to 6.OMeV) . 
Atmospheric Bismuth Correction in ppm 
Potassium standard ueviation units from the mean 
Uranium Standard Deviation units from the mean 
Thorium Standard I S e v i a t i u ~ i  u r ~ i  t s  LLUILL kilt! ~ ~ ~ t ! d l l  

Ratio Standard Deviation units from the mean 
Ratio Standard Deviation units from the mean 
Ratio Standard Deviation units from the mean 

CONTOUR MAPS 

Contours of the residual magnetic field and the six gamma 
ray parameters (eU, eTh, K, eU/eTh, eU/R, eTh/K) are presented 
at a horizontal scale of approximately 1:500,000. The maps 
are contained in the individual quadrangle Volume I1 reports. 



6.0 DISCUSSION OF 'FORMAT -"QUADRANGLES 

6.1 GEOLOGICAL OUADRANGLES 

This report is concerned with 6 standard two degree quad- 
rangles located in the southwestern part of the United 
States. These.quadrangles are located in the states of 
New Mexico, Arizona.and Texas. All of the areas within 
the lo x 2' quadrangles were studied except for the ' ~ l  . 
Paso quadrangle. In the El Paso region only the area 
within the United States was subject to interpretation. 

Each quadrangle wili have its own list of geologic codes, 
computer codes, description of the geologic units and 
significant and preferred anomalies- Furthermorei each 
quadrangle will have an interpretation, conclusion and 
suggestions for further work-, The surveyed quadrangles 
are listed below: 

1. Carlsbad N1 13-11 
2. El Paso NH 13-1 
3. Holbrook N1 12-5 
4. Fort Surnner N1 13-5 
5. Roswell N1 13-8 
6. Las Cruces N1 13-10 



\ 

7.0 INTERPRETATION BACKGROUND 

7.1 GENERAL 

The interpretation of the airborne gamma-ray spectrometer 
survey comprises an integrated analysis of the radiometric, 
data with basic data from several disciplines. From the 
viewpoi.nt of final interpretati'on, the geologic map is the 
most useful auxiliary parameter. The other pertinent 
quantities include the magnetic profiles as well as the 
altitude, barometric pressure, temperature, and atmospheric 
radon measurements. Many of these measurements are inte- 
grated with the radiometric data in the analytical stage 
prior to the interpretation. 

In the following discussions, this analysis is divided into 
two principal sections dealing with the stacked radiometric 
profiles and the radiometric anomaly maps. It is considered 

, - that a comprehensive evaluation must encompass study of both 
these principal data sets, inasmuch as they are mutually 
complementary to the extent that neither by itself can 
convey the full significance of the survey results. Several 
examples of the complementary nature of the anomaly maps and 
the profiles will~"il1ustrate this point. The anomaly maps 
comprise the ideal medium for the definition of anomalous 
zones within discrete geologic units, while in contrast, 
information regarding regional background radiation levels 
pertinent to the delineation of geological districts can 
only be derived from the profile data. In another example, 
those anomalous situations exceeding three sigma, situations 
which may actually result from ore bodies, can only be 
eval.uated on the profiles. Finally, "metallogenic provinces" 
are a rather commonly discernible feature on the anomaly 
maps because they frequently cut across time units and 
formational boundaries alike. While discernible in plan 
view, these provinces cannot be seen in the two dimensional 
profile data. 

The correct interpretation of the gamma-ray spectrometer 
data depends on a thorough understanding of the principles 
and theory of the survey and data prooccsing teahniquee, 
While the major part of this required information is in- 
cluded in the previous sections of this report, a number of 
additional factors peculiar to airborne survey operations in 
general, and gamma-ray spectrometer surveys in particular, 
should also be appreciated from the standpoint of their 
effects on the collected data. Such factors include the 
variability of low count rate statistics resulting from 



local terrain clearance variations which are often unavoid- 
able in airborne surveys; similar variations in count rates 
over equivalent geologic units caused by surface condition 
variants such as degree of water saturation and soil thick- 
nesses; inaccurate statistical accumulations due to geologic 
unit misclassifications; and false recordings caused by. 
locally anomalous atmospheric conditions, particu.larly 
.temperature inversions accompanied by atmospheric radon 
concentrations. These factors have been well-documented in 
previous reports on the airborne reconnaissance phases of 
the NURE program published by DOE, and additional comments 
in this text are considered redundant. , 

It should be recognized that the magneti-c data gathered 
while conducting a radiometric reconnaissance survey of this 
type is generally not as useful as that derived from a 
magnetic survey conducted with typical magnetic survey 
specifications, first because of the wide traverse spacing 
usually employed. Secondly, the magnetic data suffer from 
the limited resolution due to an along-line sampling rate 
governed by a one second intergration time at a mean terrain 
clearance of 400 feet. That is, at an altitude of 400 feet 
(the radiometric survey altitude), the field should be n 

sampled at a ground spacing of not greate.r than 75 feet if 
one intends to define surface and near-surface qeologic 
dllu~~~alies. Data sampled in this survey averages about 132 
feet between samples. 

7.2 RADIOMETRIC PROFILES 

The sections titled "Commentary on Radiometric Profiles" 
are intended to call attention to specific conditions 
present in the stacked radiometric profiles tha t .  can 
directly or indirectly relate to the radioactivity anoma- 
lies measured at the surface and that, are not apparent on 
the radiometric anomaly maps. These conditions pertain 
primarily to geologic contacts, structural elements, and 
to radiometric level shifts suggesting geologic or geo- 
chemical change in the surface geology. In the southwest, 
one might ax+ot that the N-3 Lo NW-SE trending faults 
recognized on the geologic maps would certainly be indi- 
cated in the geophysical data as well. This is only 
partially true. Some stratigraphic boundaries that might 
otherwise be expected to produce sharp geophysical con- 



trasts do not, while other zones, usually lying within the 
broad lithologies, are quite distinctive. Inasnuch as the 
regional geological character of each area will have been 
discussed in Volume I1 of this report, the comments in the 
"Commentary" are principally directed to the geophysical 
implications derived from the study of the survey data 
both as they apply to particular anomalous zones as well 
as to zones where anomalies do not occur but miqht be 
expected to. 

SELECTION OF UPANIUM ANOPIALIES 

The selection of significant eU anomalies was accomplished 
by identifying all individual, or groups of, statistically 
high data points on the equivalent uranium anomaly map on 
the basis of a system of statistical reliability criteria. 
A set of criteria was developed in a previous airborne 
survey by Texas Instruments for the NURE progran and sub- 
sequently published by DOE (open file document No. GJBX-18 
(77) 1 .  . 1. 

The anomaly maps display only data that has varied above or 
below the statistical mean by 1.00 standard deviation (sigma). 6 

From -0.99 sigma to +0.99 sigma = no plot 
From k1.00 through 21.99 = one symbol 
Fron 22.00 through k2.9.9 = two symbols 
From 23.00 or greater = three. symbols 

The definition of a reliable anomaly is based on certain 
groupings of adjacent statistically high points. Of these, 
the acceptable significant eU anomalies or anomalous zones 
were selected according to one or more of the following 
criteria, which is again an expansion of the original 
"Statistical reliability criteria". 

1. One (averaged) data point 3 sigma or higher. 

2. Two adjacent (averaged) data points between 
2 and 3 sigma above the mean. 

3. Three adjacent (averaged) points where two 
are between 1 and 2 sigma, and one is be- 
twe'en 2 and 3 sigma above the mean. 

4. Four adjacent (averaged) points between 
1 and 2 sigma above the mean. 



While the above criteria may be refined in the course of 
future analysis, they have produced satisfactory results 
in the case of the present survey as well as previous 
projects in other areas, and have the additional advantage 
of affording some .degree of continuity and standardization 
with regard to the evaluation of airborne survey anomalies 
in the context of the � pro program. 

7.4 EVALUATION OF ANOMALIES 

Following the selection of significant eU anomalies on 
the uranium anomaly mag, a transparent overlay of the out- 
lined anomalous zones was prepared and examined in. con- 
ju~lc.lsion with the tOpographic and geoiogic maps, the 
supporting data tables, the stacked profiles, and the balance 
of the statistically derived anomaly maps to evaluate each eU 
anomaly in terms of its potential. as an indication of true 
uranium enrichment deserving further investigation. The 
essential results of these comparative analyses are summarized 
and presented in the appropriate Volume I1 Report. 



8.0 APPENDICES 

8.1 APPENDIX A - PRODUCTION SUMMARY 
Aircraft N870 was assigned to conduct the survey. 

The first production flight was. on the 17th.of December 
1979. The last production flight was flown on 14 April 1980. 

The entire survey required 48 production flights 
which averaged approximately 298 line miles' per flight. 

In accordance with the general specifications a 
short test line was flown both prior to and following each 
production flight. The purpose of this .test 'line was to 
monitor moisture effects and/or system repeatability by 
measuring the percent of difference between successive test 
flights. The test line results are summarized in Table A-1. 

Aircraft terrain clearance was maintained as close 
to 400- feet as safety considerations and pilot skill permittfd. 
Airspeed was kept to a mean of approximately.90 mph so as to 
insure conformance to the sensitivity requirement that the 
ratio of the detector volume to airspeed be 20 or greater. 
A.summary of the mean airspeed and terrain clearance for 
each quadrangle follows: 

Quadrangles 

Mean Terrain 
Clearance 
Feet 

Carlsbad 
El Paso 
Holbrook 
Fort Sumner 
Roewell 
Las Cruces 

Mean 
Airspeed 
mph 



TABLE A1  

NEW MEXICO AERIAL SURVEY 
TEST LINE SUMMARY 

START 
TEST LINE 
SUMMED CPS 

9 7 8 5 4 0  

END 
TEST LINE 
SUMMED CPS 

1 0 2 6 5 7 9  

PREVIOUS 
AVERAGE 

1 0 0 2 5 6 0  

DIFFERENCE % 
START END 

- 2 . 4  + 2 . 4  

LINE 

6 0 0 3  

DATE 

1 2 / 1 7 / 7 9  

weather 
weather 



INE DATE 

'START. 
TEST LINE 
SUMMED CPS 

END 
TEST LINE 
SUMMED CPS 

PREVIOUS 
AVERAGE 

DIFFERENCE % 
START END 



8.2 'APPENDIX B - TAPE FORMATS 
DATA TAPES 

Five types of data tapes are generated for each 
NTMS quadrangle surveyed: 

1. Raw spectral 
2. Single-record reduced 
3. Statistical analysis 
4. Magnetic 
5. Statistical .analysis summary 

All data tapes are IBM-compatible, nine-track, 
800-bpi (NRZI), odd parity, and EBCDIC coded. 

A gummed label attached to each tape reel contains 
the following information: 

Survey project name, month, and year of survey 
Data tape type 

i . Subcontractor name 
Tape creation date 

o Tape reel count 
Tape recording characteristics 

i Block size in bytes 
Tape format information , 

Single-record reduced, statistical analysis and 
magnetic data are organized on the tape by flight line. 
Within a given flight line or tie line, data are organized 
sequentially by location (latitude and longitude). Within . ' 

a given survey area, flight lines and tie lines are 6rcJaniZed 
sequentially by location, and all flight line data precede 
tie line data. Processed data from any individual flight 
line or tie line are completely contained on one tape. The 
raw spectral data are orqanized on tape exactly as are 
processed data. 

The content of each physical block on tape for all 
five types of data tapes are: 

Physical Block  umber Description 

1 
2 
'3 
4 
5 
* 

0 

EOF 

Format description block 
Tape identification block 
First d a t a  hl nck 
Second data block 
Third data block 

0 

0 0 e 

0 0 0 

0 * 0 

Last data block 



The format description block is a literal alpha- 
numeric listing of the Fortran formats and data-item des- 
cription required to read and identify the contents of the 
tape. The tape identification block identifies the survey 
area, the subcontractor, the aerial system used, etc., and 
summarizes the flight line data recorded on the tape. 

Data blocks contain records of data. Formats for 
each type of data tape are specified be>ow. 

All data blocks are recorded in fixed physical 
block lengths with the following block sizes, record lengths, 
and blocking factors: 

TAPE . 

CODE TAPE NAME 

01 Raw spectral 
02 Single record reduced 
03 Statistical analysis 
04 Magnetic 
05 Statistical analysis summary 

RAW SPECTRAL DATA TAPES 

Block 
Size. 
(bytes) 

Record 
Length Blocking 
(bytes) Factor 

The raw spectral data tape provides properly. for- 
matted raw spectral data for data bank deposition without 
normalization, reduction, or correction. - 

4 

The first physical block on this tape is the format 
description block, providing information needed to read the 
tape. The first 4248 characters on this block' are 59 conse- 
cutive 72-character lines, literally written as shown in 
Table B - 1 .  The remaining 2352 characters in the block are 
blank. 



Table B-l 

F o m t  Description Block Contents 

L i n e  C h a r a c t e r  Number  
N u m b e r  1234567890123456789012345678901234~789012345678901234567890123456789012 

01 0 9 7 8  (DATA.TAPE TYPE AND FgRMAT SPECIFICATION DATE CODES) 

'RAW SPECTRAL DATA TAPE 

FORMAT F 0 R  TAPE IDENTIFICATI@N BLOCK ( S E C ~ N D  BLOCK @N TAPE) ' 

ITEM 
1 
2 
3 
4 
5 
6 
7 

FORMAT 
A 4 0  
A2 0 
I 4  
11 
*7 0 
I3 
F6.3 

DESCRIPTION 
QUADRANGLE. NAME AS PROJECT I D E N T I F I C A T I ~ N  
NAME @F SUBC@NTRACT@R 
APPRgXIMATE DATE @ F  SURVEY ( M ~ N T H  , Y EAR) 
AERIAL 3Y3TEN I D E M T I F I C A T I ~ N  C0DE 
AIRCRAFT IDENTIFICATI0N BY TYPE AND FAA W B E R  
BFEC CALIBRATIgN REPgRT NUMBER 
4 P I  SYSTEM DATA CgLLECTIgN INTERVAL TO THREE DECIMAL 
PLACES I N  SECONDS 
2PI SYSTEM DATA COLEECTI0N INTERVAL T g  THREE DECIMAL 
PLACES I N  SECgNDS 
~ B E R  @F CHANNELS (0-3 MEV) FOR 4 P I  SYSTEM 
NUMBER OF CHANNELS (0-3 MEV) F 0 R  2 P I  SYSTEM 
NUMBER OF FLIGHT LINES  @N T H I S  TAPE 
F I R S T  FLIGHT L I N E  NUMBER ON T H I S  TAPE 
F I R S T  REC@RD NUMBER 0F F I R S T  FLIGHT L I N E  
JULIAN DATE (DAY 0F YEAR) F I R S T  FLIGHT L I N E  WAS 
:C@LLECTED 
REPEAT PF ITEMS 12-14 FBR SECaND FLIGHT L I N E  0 N  T H I S  
TAPE * 

* 
* 

REPEAT @ F  ITEMS 12-14 FqR 99TH FLIGHT L I N E  QN T H I S  
TAPE 

F@RMAT F@R RAW SPECTRAL DATA RECORD (THIRD THRU LAST BLgCK 0 N  TAPE) 

ITEM 
1 
2 .  
3 
G 
5 
6 
7 
8 

. D E S C R I P T I 0 N  
AERIAL SYSTEM IDENTIFICATI0N C@DE . 

FLIGHT L I N E  NUMBER 
RECORD IDENTIFICATI0N NUMBER 
GMT TIME @F DAY (HEIMMSS) 
LATITUDE T 0  FOUR DECIMAL PLACES I N  DEGREES 
L0NGITUDE T 0  FgUR DECIMAL PLACES I N  DECREES 
TERRAIN CLEARANCE T@ 0NE DECIMAL PLACE IN METERS 

' 

T ~ T A L  MAGNETIC F I E L D  INTENSITY T g  0NE DECIMAL PLACE 
I N  GAMMAS 
SURFACE G E ~ L O C I C  MAP UNIT CBDE 
QUALITY FLAG CgDES 
@UTSIDE A I R  TEMPERATURE T@ ONE DECIMAL PLACE I N  
'DEGREES CELSIUS 
'OUTSIDE A I R  PRESSURE TO ONE-DECIMAL PLACE I N  MMHG 
L I V E  TIME CO'LJNTING PERIOD TO THREE DECIMAL PLACES I N  
SECQNDS 
SUMMED RAW 0UTPUT FR0M C0SMIC CHANNELS (3-6 MEV) I N  



Line 
Number 

Character Number 
123456789012345678901234567890123456789012345678901234567890123456789012 

1 5  I 4  RAW ~uTPUT FRgM CHANNEL 1 I N  CaIJNTS 
i 6 I 4  RAW ~ U T P U T  F R ~ M  CHANNEL 2 I N  CgUNTS * * * 

270 I 4  RAW 0UTPUT FRgN CHANNEL 256 I N  CgUNTS 



The second block on tape is the tape identi- 
fication block. It provides information identifying 
the survey, the approximate date of the survey, the sub- 
contractor, etc. The data written on this block are in 
the format as specified in the first block of this tape 
as shown in Table B-1. The remaining 5204 characters on 
this block remain blank. 

The third and all subsequent blocks on the raw 
spectral data tape are raw spectral data records with six 
records per physical block. The data written in each 
record are in the same format as specified in the first 

. block of this tape. 

SINGLE RECORD REDUCED DATA TAPES 

The single record reduced data tape provides 
1-second, summed channel information that is corrected and 
normalized. 

The first physical block on this tape is the for- 
mat description block, providing information needed to read 
this tape. The first 6768 characters on this block consist 
of 94 consecutive 72-character lines, as shown in Table B-2. 
The remaining 132 characters on this block remain blank. 

The second block on tape is the tape identification 
block, providing information identifying the survey, the 
approximate date of the survey, the subcontractor, flight 
lines, etc. The data written on this block are in the same 
format as specified in the first block of this tape. The 
remaining 4978 characters on this block remain blank. 

The Lllird a r~d  all subsequent bloclcs on the single 
record reduced data tape are single record reduced data 
records with 50 records per physical block. The data written 
in each record are in the same format as specified in the first 
block of this tape. 



Table B-2 

S ingle  Record Reduced Data Format. Descript ion Block Contents 
- 

Line Character Number 
Number 12345678901234S6789012345678901234567890123456789012345678901234S6789012 

02 0978 (DATA TAPE TYPE AND F ~ R ~ A T  SPECIFICATI@N DATE C~DES) 

SINGLE REC~RD REDUCED DATA.TAPE 

FBRMAT FdR TAPE IDENTIFICATI~N BLgCK (SECgND BL0CK) 

ITEM 
1 
2 
3 
4 

DESCRIPTI~N 
QUADRANGLE NAME AS PRdJECT IDENTIFICATI~N 
NAME df  SUBC~NTRACT~R 
APPRgXIMATE DATE @F SURVEY (M@NTH,YEAR) 
NUMBER 6F AERIAL SYSTEMS USED T@ C~LLECT DATA F6R 
THIS QUADRANGLE 
AERIAL SYSTEM IDENTIFICATIdN C ~ D E  F ~ R  FIRST SYSTEM 
AIRCRAFT IDENTIFICATI0N BY TYPE AND FAA NUMBER F6R 
FIRST SYSTEM 
NdMINAL ALTITUDE SYSTEM SENSITIVITY RELATIVE T@ 
TERRESTRIAL P6TASSIUM (K-40) T0 0NE DECIMAL PLACE 
IN CPS PER PERCENT K.FOR FIRST SYSTEM 
N~MINAL ALTITUDE SYSTEM SENSITIVITY RELATIVE T0 
TERRESTRIAL URANIUM (BI-214) T0 0NE DECIMAL PLACE 
IN CpS PER PPM EQUIVALENT U 
N~MINAL ALTITUDE SYSTEM SENSITIVITY RELATIVE T@ 
TERRESTRIAL THgRIIIM (TL-208) T@ 0NE DECIMAL PLACE 
IN CPS PER PPM EQUIVALENT TH* 
BLANK FIELD (999999) 
4PI-SYSTEM DATA CaLLECTION INTERVAL T@ THREE DECIMAL 
PLACES IN SECgNDS FdR FIRST SYSTEM 
2PI-SYSTEM DATA CgLLECTION INTERVAL T0 THREE DECIMAL 
PLACES IN SEC~NDS F ~ R  FIRST SYSTEM 
NUMBER @F CHANNELS (0-3 MEV) IN 4PI SYSTEM FQR FIRST 
AERIAL SYSTEM 
NUMBER @F CHANNELS (0-3 MEV) . IN 2PS SYSTEN FflR FIRST 
MKLAL SYSTEM 
REPEAT 0F ITEMS 5-14 F@R SEC6ND AERIAL SYSTEM * 

* 
* 

REPEAT @F ITEMS 5-14 F@R NINTH AERIAL SYSTEZ.( 
NUMBER @F FLIGHT-LINES 6N THIS TAPE 
FIRST FLIGHT LINE NUMBER d~ THIS TAPE 
FIRST RECfiRD NUMBER 0F FIRST FLIGHT LINE 
JULIAN DATE (DAY dF YEAR) FIRST FLIGHT-LINE DATA W A S  
C~LLECTED 
REPEAT 0F ITEMS 96-98 F@R SEC~ND FLIGHT LINE @N THIS 
TAPE * 

* 
* 

REPEAT fiF ITEMS 96-98 FfiR 99TH FLIGHT LINE ON THIS . 

TAPE 
49 



Line 
Number 

Character Number 
123456789012345678901234567890123456789012345678901234567890123456789012 

F~RMAT F@R SINGLE RECgRD REDUCED DATA RECgRD (THIRD THRU LAST BLgCK) 

ITEM 
1 
2 
3 
4 
5 
6 
7 
8 

DESCRIPTIgN 
AERIAL SYSTEM IDENTIFICATIgN C0DE 
FLIGHT LINE NUMBER 
REC(bRD IDENTIFICATIgN NUMBER 
GMT TIME 0F DAY (HHFIMSS) 
LA'r'T.TiSDE fa F@UR DECIMAL PLACES IN TIECREES 
LaNGITUDE T0 F0UR DECIMAL PLACES IN DEGREES 
TERRAIN CLEARANCE T0 ONE DECIMAL PLACE IN METERS 
RESIDUAL (IGRF REMgVED) MAGNETIC FIELD INTENSITY 
T@ ONE DECIMAL PLACE IN GAMMAS 
SURFACE GE@L@GIC MAP UNIT CaDE 
QUALITY FLAG CdDES 
APPARENT C0NCENTRATP6N 0F TERRESTRIAL P0TASSIUM 
(K-40) T0 @NE DECIMAL PLACE IN PERCENT K 
UNCERTAINTY IN TERRESTKIAL PgTASSIUM -T@ 0NE DECIMAL 
PLACE IN PERCENT K 
APPARENT C0NCENTRATIQ)N Q)F TERRESTRIAL URANIUM 
(BI-214) T0 0NE DECIMAL PLACE IN PPM EQUIVALENT U 
UNCERTAINTY IN TEKKESTRIAL URANIUM T0 0NE DECIMAL 
PLACE IN PPM EQUIVALENT U 
APPARENT C@NCENTRATI(dN 0F TERRESTRIAL ~ H ~ R I U M  
(TH-208) T@ @NE DECIMAL PLACE IN PPM EQUIVALENT TH 
UNCEK'l'A1N'IY 119 'PEWSTRIAL THeRIUM T@ ONE DECIMAL 
PIACE IN PPM EQUIVALENT TH 
URANIUM-T0-THgRIUM RATI@ T@ @NE DECLMAL PLACE IN 
PPM EQUIVALENT U PER PPM EQUIVALENT TH 
URANIUM-T0-P@TASSIUM RAT10 T0 0NE DECIMAL PLACE IN 
PPM EQUIVALENT U PER PERCENT K 
TH@RIlJM-T@-PSI RAT10 T0 ONE DECIMAL PLACE IN 
PPM EQUIVALENT TH PER PERCENT K 
GR@SS GAMMA (0.4--3.0 MEV) C@JNT RATE 'E@ @NE DECIMAL 
PLACE IN C0UuTS PER SECgND 
UNCERTAIhlTY IN CROSS GAMMA CdUNT RATE T@ 0NE DECIMAL 
P U C E  T N  C4)lJNTS PER SECgND 
ATM0SPHERIC BI-214 4PT C ~ R R E C ' I ' L ~ N  f@ ONE DEC'UW 
PLACE IN PPM EQUIVALENT U 
UNCERTAINTY IN ATMgSPHERIC BI-214 4PI C@RRECTI@N 
T@ 0NE DECIMAL PLACE IN PPM EQUIVALENT U 
0UTSIDE AIR TEPPERTURE T@ 0NE DECIMAL PLACE IN 
DEGREES CELSIUS 
BUTSIDE AIR PRESSURE T@ @NE DECIMAL PLACE IN MMHG 



Statistical Analysis Data Tapes 

The statistical analysis tape provides averaged- 
record parameters for each radioelement and radioelement 
ratios in relation to the appropriate geologic map unit. 

The first physical block on this tape is the 
format description block, providing information needed to 
read this tape. The first 7560 Characters on this block 
consist of 105 consecutive 7.2-character lines, literally 
written as shown in Table B-3. The remaining 440 characters 
on this block remain blank. 

The second block on tape is the identification 
block, providing information identifying the survey, the 
approximate date of the survey, the subcontractor, flight 
lines, etc. The data written on this block are in the same 
format as specif.ied in the first block of this tape. The 
remaining 6078 characters on this block remain blank. 

The third and all subsequent blocks on the statist- 
ical analysis data tape are statistical analysis data records 
with 50 records per physical block. The data written in 
each record are in the same format as specified in the first 
block of this tape. 

Magnetic Data Tapes 

The purpose 02 the magnetic data tape is to provide 
industry and other government agencies magnetic data separate 
from radiometric information. 

The first physical block on each magnetic data 
tape is the format description block, providing information 
needed to xead.this tape. The first 3384 characters on this 
block consist of 47 consecutive 72-character lines, literally 
written as shown in Table B-4. The remaining 4616 characters 
on this block' remain blank. 



Table B-3 

' S t a t i s t i c a l  Analysis  Format Description Block.Contents 

Line 
Number 

Character Number 
123456789012345678901234567890123456789012345678901234567890123456789012 

03 0978 (DATA TAPE TYPE AND FdRWT SPECIFICATI~N DATE C0DES) 

FgRMAT FdR TAPE IDENTIFICATI0N BLQCK (SECdND BLQCK) 

ITEM 
1 
2 
3 
4 

Fd RMAT 
A4 0 
A20 
I4 ' 

11 

DESCRIPTI~N 
Q U ~ R A N C T . E  NAPE AS PRQJECT IBGEITIFICATI~~N 
NAME @F SUBCQNTRACTQR 
APPRaXIMATE DATE 0F SURVEY (M@NTH,YEAR) 
NUMBER @F AERIAL SYSTEMS USED 'L'd CdLLECT DATA F0R 
THIS QUADRANGLE 
AERIAL SYSTEM IDENTIFICATI@N C ~ D E  FOR FIRST SYSTEM 
AIRCRAFT IDENTIFICATT~N BY TYPE AND FAA NUMBER F0R 
FIRST SYSTEM 
N~MINAL ALTITUDE SYSTEM SENSITIVITY RELATIVE T$ 
TERRESTRIAL P~TAsSIUM (K-40) T0 0NE DECIMAL PLACE 
IN CPS PER PERCENT K 
N~MINAL ALTITUDE SYSTEM SENSITIVITY RELATIVE T0 
TERRESTRIAL URANIUM (BI-214) T0 0NE DECIMAL PLACE 
IN CPS PER PPM EQUIVALENT U 
NdMINAL ALTITUDE SYSTEM SENSITIVITY RELATIVE Td 
TERRESTRIAL TII$RIUM (TL-208) T0 0NE DECIMAL P1.ACE 
IN CPS PER PPM EQUIVALENT TH 
BLANK FIELD (999999) 
4BI-SYSTEM DATA C~LLECTI~N INTERVAL TO THREE DECLMAL 
PLACES IN SECaNDS PdR FIRST SYSTEM 
2PI-SYSTEM DATA C$LLECTI$N INTERVAL T@ THREE DECIMAL 
PLACES IN SECdNDS FQR FIRST SYSTEM 
NUMBER 0F CHANNELS (0-3 MEV) IN 4PI SYSTEM FBR FIRST 
AERIAL SYSTEM 
NUMBER dF C ~ ~ E L S  (0-3 M E V )  1N ~PI'SYSTEH F ~ R  FIRST 
AERIAL SYSTEM 
REPEAT bF 1;TsblS 5-14 FOR SEfMNIl AERIAL SYSTEM * 

* 
* 

REPEAT 6~ ITEMS 5-14 F0R NINTH AEKlAL SYSTEM 
NUMBER @P FLIGHT LINES @N THIS TAPE 
FIRST FLIGHT LINE NUMBER 0N THIS TAPE 
FIRST REC0R.D NUMBER $F FIRST FLIGHT LINE 
JULIAN DATE (DAY QF YEAR) FIRST FLIGHT LINE DATA WAS 
C~LLECTED 
REPEAT 0F ITEMS 96-98 FaR SEC$ND FLIGHT LINE BN THIS 
TAPE * 

* 
* 

REPEAT 0~ ITEMS 96-98 F0R 99TH FLIGHT LINE dN THIS 
TAPE 

5 2  



Line 
Number 

Character Number 
1234567890123456789012345678901234567~~9012345678901234567890123456789012 

F~RMAT F ~ R  STATISTICAL ANALYSIS DATA REC0RD (THIRD THRU LAST BLgCK) 

DESCRIPTIgN 
AERIAL SYSTEM IDENTIFICATI~N' C0DE 
FLIGHT LINE NUMBER 
RECdRD IDENTIFICATIflN NUMBER 
GIT TIME 0F DAY (HHMMSS) 
LATITUDE T0 F@UR DECIMAL PLACES IN DEGREES 
LaNGITUDE T@ F0UR DECIMAL PLACES IN DEGREES 
TERRAIN CLEARANCE T0 0NE DECIMAL PLACE IN MET.ERS 
RESIDUAL (IGRF REMgVED) MAGNETIC FIELD INTENSITY 
T0 0NE DECIMAL PLACE IN GAMMAS 
SURFACE GE0LdGIC MAP UNIT C0DE 
QUALITY FLAG CgDES 
AVERAGED CgNCENTRATIgN OF TERRESTRIAL PgTASSIUM 
(K-40) T0 0NE DECIMAL PLACE IN PERCENT K 
UNCERTAINTY IN TERRESTRIAL P0TASSIUM T@ 0NE DECIMAL 
PLACE IN PERCENT K 
PgTASSIUM STANDARD.DEVIATION F R ~ M  THE MEAN T0 0NE 
DECIMAL PLACE AND ALGEBRAICALLY SICNED 
AVERAGED C0NCENTRATIaN 0F.TERRESTRIAL URANIUM 
(BI-214) T0 0NE DECIMAL PLACE IN PPM EQUIVALENT U 
UNCERTAINTY IN TERRESTRIAL URANIUM T0 0NE DECIMAL 
PLACE IN .PPM EQUIVALENT U . . 
URANIUM STANDARD DEVIATION FR0M THE MEAN T@ 0NE 
DECIMAL PLACE AND ALGEBRAICALLY SIGNED 3 
AVERAGED C@NCENTRATI@N 0F TERRESTRIAL TH0RIUM 
(TL-208) T0 0NE DECIMAL PLACE IN PPM EQUIVALENT TH 
UNCERTAINTY IN TERRESTRIAL THgRIUM T@ 0NE DECIMAL 
PLACE IN PPM EQUIVALENT TH 
TH0RIUM STANDARD DEVIATION FR0M THE MEAN T0 ONE 
DECIMAL PLACE AND ALGEBRAICALLY SIGNED 
GR~SS GAMMA (0.4-3.0 *v) C.~UNT RATE T0 0NE. DECIMAL 
PLACE IN C0UNTS PER SEC@ND 
UNCERTAINTY IN GR@SS GAMMA C0UNT RATE T0 0NE DECIMAL 
PLACE IN C0UNTS PER SECgND 
ATM~SPHERIC BI-214 4PI CflRRECTIaN T@ 0NE DECIMAL 
PLACE IN PPM EQUIVALENT U 
UNCERTAINTY IN ATM0SPHERIC BI-214 4PI CgRRECTIdN 
T0 @NE DECIMAL PLACE IN PPM EQUIVALENT U 
AVERAGED URANIUM-T0-THgRIUM RAT10 T0 0NE.DECIMAL 
PLACE IN PPM EQUIVALENT U PER PPM EQUIVALENT TH 
URANIUM-T0-THgRIUM RAT10 STANDARD DEVIATIgN FR0M THE 
MEAN T0 0NE DECIMAL PLACE AND ALGEBRAICALLY SIGNED 
AVERAGED URANIUM-T0-P0TASSIUM BAT10 T@ 0NE DECIMAL 
PLACE IN PPM EQUIVALENT U PER PERCENT K 
URANIUM-T0-PgTASSIUM RAT10 STANDARD DEVIATIaN FROM 
THE MEAN T@ 0NE DECIMAL PLACE AND ALGEBRAICALLY 
SIGNED 
AVERAGED TH@RIUM-T@-P@TASSIUM RAT10 To @NE DECIMAL 
PLACE IN PPM EQUIVALENT TH PER.PERCENT K 
THaRIUM-T0-PgTAS S IUM RAT10 STANDARD DEVIATIgN FR0M 
THE MEAN T0 ONE DECIMAL PLACE AND ALGEBRAICALLY 
SICNED 



The second block on tape is the tape identifica- 
tion block, providing information identifying the survey, 
the approximate date of the survey, the subcontractor, 
flight-lines, etc. The data written on this block are in 
the same format as specified in the first block of this tape 
as shown on Table B-4. The remaining 5062 characters on 
this block remain blank. 

The third and all subsequent block on the magnetic 
data tape are magnetic data records with 100 records per 
physical block. The data written in each record are in the 
same format as specified in the first blvck  uf L l l i s  Lape. 

statistical Ana1ysis.S--ary Tape 

The statistical analysis summary tape provides a 
condensation of the information contained in the statistical 
analysis data tape, divided according to the geologic map 
unit. . 

The first physical block on the statistical analysis 
summary data tape is the format description block, providing 
information needed to read this tape. The first 4320 char- 
acters on this block are 60 consecutive 72-character lines, 
literally written as shown in Table B-5. The remaining 2680 
characters on this block remain blank. 

The second block on tape is the tape identification 
block, providing information identifying the survey, the 
approximate date of the survey, the subcontractor, etc. Yhe 
data written on this block are in the same format as specified 
in the first block of this file. The remaining 6930 char- 
acters on this block remain blank. 

The thlrd and all ~ubsoquent blocks on the statist- 
ical analysis summary tape are statistical analysis summary 
records with 50 records per physical block. The data written 
in each record are in the same format as specified in the 
first block of this tape. 



T a b l e  B-4 

M a g n e t i c  T a p e  F o r m a t  D e s c r i p t i o n  B l o c k  C o n t e n t s  

l i n e  
N u m b e r  

1 
2 
3 
4 
5 
6 
7 : 
8 
9 
10 
11 
1 2  
13 
1.4 
15 
16 
1 7  - 
18 
19 " 

2 0  
2 1 
2 2  
2 3 
2 4 
25 . 

2 6 
27 
28 
2 9 
30 
31 
32 
3 3 
34 
35 
36 
37 
38 
39 
40 
4 1 
4 2 
43 
44 
45 
46 
47 

C h a r a c t e r  Numbe.r  
123456789012345678901234567890123456789012345678901234567890123456789012 

04 0 9 7 8  (DATA TAPE TYPE AND FORMAT S P E C I F I C A T I @ N  DATE CODES) 

MAGNETIC DATA TAPE 

FORMAT FOR TAPE I D E N T I F I C A T I O N  BLOCK (SECOND BLOCK) 

ITEM 
1 
2 
3 
4 
5 
6 
7 

FORMAT 
A 4 0  
A 2 0  
I 4  
I3 
I 4  
I 6  
I3 

DESCRIPTION 
QUADRANGLE N A ~ G  AS PROJECT I D E N T I F I C A T I @ N  
NAME OF SUBCaNTRACTOR 
APPROXIMATE DATA OF SURVEY (MONTH,YEAR) l 

NUMBER OF FLIGHT L I N E S  ON T H I S  TAPE 
F I R S T  FLIGHT L I N E  ON T H I S  TAPE 
F I R S T  REC0R.D NUMBER OF F I R S T  FLIGHT L I N E  
J U L I A N  DATA (DAY O F  YEAR) F I R S T  F L I G H T  L I N E  DATA WAS 
COLLECTED 
LATITUDE OF GROUND, BASE STATION TO FOUR DECIMAL 
PLACES I N  DEGREES FOR F I R S T  FLIGHT L I N E  
LONGITUDE OF GROUND BASE STATION TO FOUR DECIMAL 
PLACES I N  DEGREES FOR F I R S T  FLIGHT L I N E  
REPEAT OF ITEMS 5-9 FOR SECOND FLIGHT L I N E  ON T H I S  
TAPE * 

* 
* 

REPEAT OF ITEMS 5-9 F 0 R  9 9 T H  FLIGHT L I N E  ON T H I S  
TAPE 

N R M A T  FOR MAGNETIC DATA R E C O  (THIRD THRU LAST BLOCK) 

I T E M  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

F@ RMAT 
I1 
I 4  
I6 
I6 
F8.4 
F8.4 
F6.1 
F5.1 
A 8  
F7.1 

DESCRIPTION 
AERIAL SYSTEM I D E N T I F I C A T I @ N  CODE 
E I I G H T  L I N E  NUMBER 
REC(dRB IDENTIFICATI(8N NUMBER 
GMT TIME OF DAY (HHMMSS) 
LATITUDE TO FOUR DECIMAL PLACES I N  DEGREES 
LONGITUDE T 0  FOUR DECIMAL PLACES I N  DEGREES 
TERRAIN CLEARANCE T@ ONE DECIMAL PLACE I N  METERS 
OUTSIDE A I R  PRESSURE T O  ONE DECIMAL PLACE I N  MMHG 
SURFACE GEOLOGIC MAP U N I T  CODE 
TOTAL MAGNETIC F I E L D  I N T E N S I T Y  TO ONE DECIMAL PLACE 
I N  GAMMAS . 

RESIDUAL ( I C R F  REM0VED) MAGNETIC F I E L D  INTENSITY 
TO QNE DECIMAL P L A C E ' I N  GAMMAS . 

DIURNAL MAGNETIC I N T E N S I T Y  VARIATION T O  ONE DECIMAL 
PLACE I N  GAMMAS 
MAGNETIC DEPTH-TO-BASEMENT TO ONE DECIMAL PLACE 
I N  METERS ( IF.  REQUIRED) 



Table B-5 

Statistical Analysis Summary Tape Format Description Block Contents 

L.ine Character Number 
Number 123456789012345678901234567890123456789012345678901234567890123456789012 

05 0978 (DATA TAPE TYPE AND FgRMAT SPECIFICATIdN DATE C@DE) 

STATISTICAL ANALYSIS SUMMARY TAPE (0R FILE) 

F0R TAPE IDENTIFICATIgN BWCK (SECOND BLKK) 

ITEM 
1 
2 
3 
4 

FgRMAT DESCRIPTIaN 
A40 QUADRANGLE NAME AS PRaJECT IDENTIFICATI~N 
A2 0 NAME @I? SUBC@NTRACT@R 
14 APPR@XIMAfE DATE @F SURVEY (M@NTH,YEAR) 
16 MIMRER @F CEQJT.@CTC MAP UNITS USED F ~ R  THIS 

QUADRANGLE 

F0R STATISTICAL ANALYSIS SUMMARY DATA RECgRD (THIRD THRU LAST 

ITEM 
1 
2 
3 

DESCRIPTIgN I 

SURFACE,GE@L@GIC MAP UNIT IDENTIFYING C0DE 
TaTAL RECgRDS F0R GE@L@GIC MAP UNIT 
NUMBER 0F P0TASSIUM RECgRDS CgMPUTED F@R CE@LgGIC 
UNIT 
P0TASSIUM C@NCENTRATI@N MEAN T0 0NE DECIMAL PLACE 
IN PERCENT K 
PaTASSTUM C@NCENTRATI@N STANDARD DEVIATI0N T0 0NE 
DECIMAL PLACE IN PERCENT K 
P0TASSIUM CgNCENTRATIQN DISTRIBUTI0N C@DE 
NUbiJlER (dl7 URANIUII RECflN)E C0lBUTED FOR GE~L~GIC UNIT 
URANIUM C(bNCENTRATI0N MEAN To @NE DECIMAL PLACE 
IN PPM EQUIVALENT U 
URANIUM CaNCENTRATIaN STANDARD DEVIATIgN T0 0NE 
DECIMAL PLACE IN PPM EQUIVALENT U 
URANIUM C~NCENTRATI~N DISTRIBUTIgN C@DE 
NUMBER 0F THBRZUM REC@@S CgMPUTED FQR GE~L~GIC UNIT 
TH~RIuM C@NCENTRATI@N MEAN T0 ONE DECIMAL PLACE IN 
PPM EQUIVALENT T# 
THR0IUM C@NCENTRATI@N STANDARD DEVIATIgN T0 0NE 
BECTM-AT. PT.Af!E TN PPM EQII'IVAEENT TH 
THgRIUM CQNCENTRATIgN DISTRIBUTIflN C@DE 
NUMBER 0F URANIUN-T0-TH0RIeTM RATLd KEC~KUS C6aUTED 
F0R GE0L0GIC UNIT 
URANIUM-T0-THgRIUM RAT10 MEAN T@ 0NE DECIMAL PLACE 
IN PPM EQUIVALENT U PER PPM EQUIVALENT Tli 
URANIUM-T0-THgRIUM RATIQ! STANDARD DEVIATI~N T0 0NE 
DECIMAL PLACE IN PPM EQUIVALENT U PER PPM EQUIVALENT 
TH 
URANIUM-T@-THORIUM RAT10 DISTRIBUTI0N C0DE 
NUMBER 0F URANIUM-T0-P0TASSIUM RAT10 RECgRDS 
CgMPUTED F0R GEgLaGIC UNIT 
URANIUM-T0-P~TASSIUM RAT10 MEAN T0 dNE DECIMAL PLACE 
IN PPM EQUIVALENT U PER PERCENT K 
URANIUM-To-P~TASSIUM RAT10 STANDARD DEVIATIaN TO 0NE 
DECIMAL PLACE IN PPM EQUIVALENT U PER PERCENT K 
URANI9-20-PmTASSIUM RAT10 DISTRIBUTI~N CmDE 



Line 
Number 

Character Number 
123456789012345678901234567890123456789012345678901234567890123456789012 

2 3 I6 NUMBER 0F THR0IUM-Tg-PgTASSIUM RAT10 RECkIRDS , 

CgMPUTED F0R GEgLgGIC UNIT 
24 F6.1 THgRIUM-T@-P~TASSIUM RAT10 MEAN T0 0NE DECIMAL PLACE 
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APPENDIX C - REDUCTION PARAMETERS . 

Aircraft N870 

Background Corrections' 

Tc 

Cosmic Ratios 

Tc 

Stripping Ratios 

Alpha (U/Th) 

Beta (K/U) 

Gamma (K/Th) 

Delta (Th/U) 

Sensitivity Factors at 400 Feet 

K 78.72 




