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PATTERN-RECOGNITION PROGRAM MODIFIED AND APPLIED 

TO SOUTHEASTERN UNITED STATES SEISMICITY 

by Meridee Jones-Cecil, Russell L. Wheeler, 

and James W. Dewey 

ABSTRACT 

The pattern-recognition technique of Bongard and others (1966), Gelfand 

and others (1976), and Briggs and others (1977) was modified and applied in 

Southeastern United States to try to detect combinations or interactions of 

geologic, geophysical, and topographic parameters characteristic of areas with 

moderate and large earthquakes. The modification involved replacing the 

operator-defined criteria for significance of association of parameters and 

earthquakes with statistical estimates of significance. This was done in 

order to decrease the probability of random associations and to increase the 

flexibility of the pattern-recognition technique. The binomial distribution 

was used to determine the probability that each particular association could 

have occurred by chance. Bonferroni's inequality was invoked to determine a 

conservative significance level for each of the binomial tests. However, 

without being able to quantify the dependence among the associations, it is 

not possible to statistically evaluate the group of binomial tests as a whole. 

Preliminary results identify four independent associations characterizing 

spatially independent earthquake epicenters, or "dangerous" points, and seven 

independent associations characterizing the intervening "safe" points. When 

all points were reclassified using these traits, all epicenters were correctly 

classified as dangerous. In addition, three "safe" points were reclassified 

as dangerous and appear to be potential sites for future earthquakes. 
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However, it is not possible to determine the degree of dangerousness of the 

points using this reclassification scheme. Two dangerous zones emerge in the 

northeast and southwest portions of the study area. Epicenters outside of 

these zones, including those of the large historic earthquakes (MMI > VIII) in 

Giles County, Virginia, and Charleston, South Carolina, have not been well 

characterized by the significant associations and may have fundamentally 

different causes. 
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INTRODUCTION 

The cause of earthquakes in the intraplate setting of the Eastern United 

States is poorly understood. Moderate and large earthquakes in the East occur 

infrequently, and seldom, if ever, show evidence of rupture of seismogenic 

faults at the surface. In few cases can they be related to specific geologic, 

topographic, or geophysical structures. Consequently, there is no single 

known cause of seismicity in the East. An understanding of Eastern 

earthquakes is essential because they are potentially very damaging. The 1811 

and 1812 New Madrid, Missouri, shocks (Modified Mercalli Intensity (MMI) X-XT, 

Nuttli, 1973), and the 1886 Charleston, South Carolina, shocks (MMI X, 

Bollinger, 1975, p. 31) are witness to the fact that earthquakes comparable in 

energy release to interplate earthquakes in California can occur in the 

East. With low attenuation and larger areas of high population density in the 

East, the occurrence of such earthquakes there today would be more damaging 

than if they were to occur in coastal California (Rankin, 1977, fig. 1, p. 4). 

The key to an understanding of Eastern United States seismicity may lie 

in data still to be gathered, or it may lie in subtle interactions or 

combinations of geologic, geophysical, and topographic parameters. In an 

effort to examine the second possibility, we have used a pattern-recognition 

technique originally developed in the U.S.S.R. by Bongard and applied to 

locating oil-bearing beds (Bongard and others, 1966). Gelfand and others 

(1972, 1976) and Briggs and others (1977) used the same technique to locate 

areas of potential seismicity in eastern Central Asia (Gelfand and others, 

1972) and in California and Nevada (Gelfand and others, 1976, and Briggs and 

others, 1977). 
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The strength of this pattern-recognition technique lies in its ability to 

examine interactions or combinations of many different geologic, geophysical, 

and topographic parameters. A hypothetical example of this strength would he 

a case in which earthquakes occur on faults that are in a particular 

orientation relative to the local or regional stress field. The presence of a 

fault alone would not be enough to cause an earthquake, nor would a particular 

stress field alone. 

In applying the pattern-recognition technique to Eastern United States 

seismicity, we have modified the program of Briggs and others (1977) to 

(1)statistically quantify the significance of the combinations of parameters, 

(2)allow consideration of incomplete data sets, and (3) make it possible to 

look for local causes of earthquakes. The last two modifications are 

particularly necessary in the East--the former because intracratonic and 

Coastal Plain sediments obscure parts of the orogenic structures we have 

examined, and the latter because there may not he a unifying cause of the 

seismicity. These modifications will he discussed in detail following a 

description of the basic algorithm as used by Briggs and others (1977). 

ORIGINAL PROCEDURE 

The basic algorithm in the pattern-recognition program used by Briggs and 

others (1977) examines "yes" and "no" answers to any number of questions, each 

asked at any number of points, to see if any single question or combination of 

two or three questions separates areas around earthquake epicenters (Cl 

points) from areas with no nearby earthquakes (G2 points). This part of the 

algorithm can he visualized as a process of overlaying one, two, or three maps 

(questions) of geologic, geophysical, or topographic parameters onto a base 

map of earthquake epicenters. First, single questions are examined by 
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overlaying each map separately onto the base map. Both the presence and 

absence of each parameter, or both "yes" and "no" answers to the question 

about each parameter, are considered singlet traits. If an overlay 

successfully separates the G1 and G2 points from each other by the presence 

(or absence) of that parameter, the question and its "yes" (or "no") answer 

are considered a characteristic trait. "Successful" separation is defined 

below. 

Next, the interaction of any two parameters is considered by placing each 

pair of two overlays onto the base map and examining the four possible 

presence/absence or "yes"/"no" combinations, so-called doublet traits. 

Again, if any of the four doublet traits successfully separates the GI and G2 

points from each other, it is considered a characteristic trait. Finally, the 

same procedure is done for each triple of three overlays. With three overlays 

there are eight possible presence/absence combinations or triplet traits 

examined. The total number of traits, T, is 

T= 1 + 4C + 8C3 (1.1)
2 

where Q is the number of questions (or overlays), CQ is the combinatorial 

expression Q!/(n! (Q-n)!) and n is the number of questions examined together 

(1, 2, or 3). 

To illustrate the relationships among parameters, questions, traits, and 

characteristic traits, consider the following example. Three parameters are 

to be examined: faults, anticlines, and maximum elevation. At each point 

information about these three parameters is entered as "yes" or "no" answers 

to the following three questions: 1) Is the point within 30 km of a known 

fault?, 2) Is the point within 30 km of an anticlinal axis?, and 3) Is the 

maximum elevation greater than 2000 m within 50 km of the point? Since 

each question has two possible answers, the number of singlet traits is 
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2 x 3 = 6. When the questions are asked in pairs, there are three possible 

pairs, each of which can produce four combinations of "yes" and "no" 

answers. Consequently, there are 4 x 3 = 12 doublet traits. Similarly, 

when the questions are asked in triples, there is only one, but it can produce 

eight combinations of "yes" and "no" answers. There are, thus, 8 x 1 = 8 

3 3 3triplet traits. Equation (1.1) shows that for Q = 3, T = 2C + 4C + 8C
3 

6 + 12 + 8 = 26 traits. Each trait may or may not successfully distinguish G1 

from G2 points; if it does, it is retained as a characteristic trait. 

A "successful" separation of G1 and G2 points in the Briggs and others 

(1977) program requires that at least K1 percent of the Cl points and no more 

than R percent of G2 points show a trait for it to be considered a
1 

characteristic trait of. Gl. Likewise, a characteristic trait of C2 must occur 

at K2 percent or more of the G2 points and at no more than K percent of G1
2 

points. Typically, Briggs and others (1977) used 60 percent for K1 and K2 and 

10 percent for RI and I( (see fig. 1). 

A moderate increase in the number of questions Q produces a marked 

increase in the number of traits, T, to be examined. For instance, for a 

relatively short list of ten questions, the number of traits, T, becomes 1160, 

each of which must be evaluated at every point. Quadruples and larger 

combinations of questions and answers are not examined, in part to avoid 

enormous computations and in part because any resultant traits are likely to 

he increasingly difficult to interpret. 

Once characteristic traits are established, they are examined for 

independence. As Briggs and others (1977) used pattern recognition, 

independence was established on the basis of the uniqueness of the set of 

points at which the characteristic trait occurs. If two or more 

characteristic G1 traits occur at exactly the same G1 points, they are 
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The first case of rejecting the null hypothesis when, in fact, it is true 

(accepting spurious traits) is called a statistician's type I error. 

Accepting the null hypothesis when it is actually false (missing real traits) 

is referred to as a statistician's type II error. The probability of a type I 

error is calculated as the area under the binomial distribution curve within 

the rejection region and is equivalent to a. The probability of a type II 

error, is calculated by the area under a binomial distribution curve 

centered about the mean under the alternative hypothesis within the acceptance 

region (figure 2C in text). 

As the number of related statements, N(F), increases, a becomes 

increasingly small and t3, increases. Realizing that in using small a's we may 

be missing some traits, we have chosen this over including traits that have a 

greater chance of being incorrect. 
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Appendix B - Questions Used in Application 

Questions used for a preliminary run of the pattern-recognition program 

applied in the Southeastern United States are listed below. Each question 

begins with Q, then a number, followed by a colon. This number is the same 

question number appearing in Table 3 and Appendices C, D, and E. Questions 

appearing in independent characteristic traits in Table 3 Are shown with an 

asterisk. Questions were answered with 0 = "no," 1 = "yes," 2 = "no data." 

In all cases, each question was chosen from a set of sinilar questions asked 

at radii of 15, 30, and 50 km around each point. \ppendix C is a complete 

listing of all questions. In most cases, the radius chosen was based on the 

most successful separation of the G1 and G2 points from each other and from 

the uniform grid points. Appendix D gives all the answers to all questions, 

and Appendix E shows the answers in percent by point group (for example, 

percent G1 "yes," percent G2 "yes,", percent uniform grid "yes," and so 

forth). In cases where there were strong geologic, geophysical, or 

topographic reasons to use a different radius, this radius took precedence. 

See text for more detail. The Final radius is shown in parentheses within the 

question. Numbers in parentheses following each question refer to the map 

sources used to answer the questions and are cited in full at the end of the 

appendix. Only those sources directly referred to in the text appear in the 

List of References. 
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1. Q2: Within (30) km, is there a mapped geolo:;ic fault? (1) 

2. Q5: If there is a fault within (30) km, is it trending >45°  from the 

regional trend? (1) 

Regional trends are defined as follows: 

Area Trend 

32°N to <36°N, west of the Brevard Fault Zone T32E 

32°N to <37.5°N, east of the Brevard Fault Zone N51E 

36°N to <37.5°N, west of the Brevard Fault Zone N65E 

37.5°N to <40°N N30E 

40°N to <41.5°N N56E 

3. Q8: 

fault at 

If there is a fault within (30) km, does it intersect another 

> 45°? (1) 

* 4. Q11: Within (30) km, is there a mapped alkalic intrusion? (2, 3) 

5. Q14: Within (30) km, is there an ultramafic intrusion? (2, 3) 

* 6. Q17: Within (30) km, is there a mafic body? (2, 3, 4) 

* 7. Q20: Is the point within (30) km of an anticlinal fold axis? (2) 

8. Q23: Is the point within (30) km of a synclinal Fold axis? (2) 

9. Q26: Within (30) km, is there a diabase or gabbroic dike, sill, or 

stock? (2, 3, 4) 

10. Q29: Within (30) km, is there a felsic intrusive body? (2, 4) 

*11. Q32: Is the point within (30) km of a Triassic basin? (5, 1) 

12. Q35: If the point is within (30) km of a Triassic basin, is it within 

(30) km of a Triassic basin border fault? (5, 1) 

13. Q41-: Does the depth to basement change by more than (6000) feet 

within (30) km? (6) 
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For Coastal Plain areas, the gradient used was 66.6 ft/km rather 

than the 83.3 ft/km appearing in the question. Additional data 

were input for 66.6 ft/km (and 33.3 ft/km for Coastal ?lain areas) 

at 15 and 30 km radii. At 50 km, the gradients were 80 ft/km and 

60 ft/km (or 60 ft/km and 40 ft/km for the Coastal Plain) in order 

to use the available contours. "Basement" For the Coastal Plain 

was the top of the Pre-Mesozic rocks, and for the remaining areas 

"basement" referred to the top of the Pre-Cambrian rocks. Due to 

the large-scale thrusting of the exposed Appalachians (Clark and 

others, 1978, Cook and others, 1979, Harris and Bayer, 1979) and 

the lack of detailed data regarding depth to 6collement surface 

and the nature of the rocks beneath the (icollement, "no data" 

answers were entered for the provinces containing mostly Paleozoic 

or older rocks. 

14. Q44: Is the maximum depth to basement >(5000) feet within a (30) km 

radius of the point? (6) 

Here again, the maximum depth cutoff for the Coastal Plain was 

different (1000 feet). Depths of 10,000 and 15,000 Feet (or 

2,000 and 3,000 feet for the Coastal Plain) were also examined. 

Basement was defined the same as in question 13. 

15. Q52: if the point is north of 37°N latitude, does it lie within the 

Central Appalachian fold belt? (7) 

*16. Q53: Is the point within the faulted part of the Appalachian fold 

belt? (7) 

17. Q54: Is the point in the Blue Ridge Province? (7) 

*18. Q55: Is the point in the Piedmont Province? (7) 

*19. Q56: Is the point within the Coastal Plain? (7) 
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20. Q57: If the point is in the area of the Daniels and Zietz (1978) map, 

is it within basement interpreted to be Piedmont? (4) 

21. Q58: If the point is within the area of the Daniels and Zietz (1978) 

map, is it within basement interpreted to be Triassic? (4) 

22. Q60: Within (30) km, is there a basement fault? (6, 2, 4) 

Due to the large-scale thrusting of the exposed Appalachians 

(Clarke and others, 1978, Cooke and others, 1979, Harris and Bayer, 

1979) and the lack of detailed data regarding 

the underlying rocks, "no data" answers were entered for the 

Appalachians proper. 

23. Q64: Is there a thermal spring within (50) km? (8) 

*24. Q69: Within (30) km, is the maximum elevation difference >(300)m? (9) 

The maximum elevation difference was also examined at >120m and 

> 600 m. 

25. Q78: Within (30) km, is the maximum elevation >(600)m? (9) 

The maximum elevation was also examined at >300m. 

*26. Q81: Is the point within (30) km of any large river or within (30) km 

of any intermediate-sized river that cross-cuts the Appalachian grain? 

(10, 11) 

Large rivers include continuous water courses at least 500 miles in 

length and non-tributary rivers at least 300 miles in length. The 

New River was the only selected cross-cutting river of intermediate 

size. 

*27. Q87: Within (30) km, is there a filled reservoir? (12) 

In essence, the question asks if there is a dam within 30 km. The 

map used showod dots centered on the dams, and we measured to the 

center of the dots. This question needs major revision for later 
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runs of the pattern-recognition program. For example, time of 

reservoir filling needs to be considered, and, rather than examine 

distance to dams, the distance to the deepest point in the reservoir 

might be more appropriate. 

*28. Q90: Within (30) km, is there a geophysical lineament interpreted to 

be a basement province boundary? (13) 

29. Q93: If there is a geophysical lineament, interpreted to be a 

basement province boundary, within (30) 1:1, i; there an intersection 

of geophysical lineaments? (13) 

30. Q96: If there is an intersection of geophysical lineaments within 

(30) km, is the intersection between cross-strike and strike suh-

parallel geophysical lineaments? (13) 

The smallest intersecting angle must he >45°. 

31. Q98: Is the interpreted basement province within which the point is 

located characterized by low amplitude aeromagnetic anomalies (<800 

y's)? (13, 14) 

*32. Q99: Is the interpreted basement province within which the point is 

located characterized by intermediate-amplitude aeromagnetic anomalies 

(approximately 800 ''s)? (13, 14) 

*33. Q100: Is the interpreted basement province within which the point is 

located characterized by high-amplitude aeromagnetic anomalies (>800 

y's)? (13, 14) 

34. Q101: Is the interpreted basement province within which the point is 

located characterized by short-wavelength aeromagnetic anomalies? 

(13, 14) 

"Short" wavelength is qualitatively defined as having many closures 

of aeromagnetic contours within the interpreted basement province. 
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*35. Q102: Is the interpreted basement province within which the point is 

located characterized by mixed-wavelength aeromagnetic anomalies? (13, 

14) 

"Mixed" wavelength is qualitatively defined as having both areas of 

many closures of aeromagnetic contours as well as areas of 

aeromagnetic contours that do not close within the interpreted 

basement province. 

36. Q103: Is the interpreted basement province within iJilich the point is 

located characterized by long-wavelength aeromagnetic anomalies? 

(13, 14) 

"Long" wavelength is qualitatively defined as a province with 

few closed aeromagnetic contours. 

37. Q104: Is the interpreted basement province within which the point is 

located dominated by low-amplitude gravity anomalies (+10 to -20 

mgals)? (13, 15, 16, 17) 

*38. Q105: Is the interpreted basement province within which the point is 

located dominated by intermediate-amplitude gravity anomalies (-20 to 

-50 mgals)? (13, 15, 16, 17) 

39. Q106: Is the interpreted basement province within which the point is 

located dominated by high-amplitude gravity anomalies (<-50 mgals)? 

(13, 15, 16, 17) 

40. Q107: Is the interpreted basement province within which the point is 

located dominated by closed (short-wavelength) gravity anomalies? (13, 

15, 16, 17) 
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Map Sources 

(1) Geologic Map of the United States, compiled by P. B. King and H. M. 

Beikman, 1974, (Scale 1:2,500,000). 

(2) Tectonic Map of the United States, prepared by the US GS and the A.A.P.(;., 

1962, (Scale 1:2,500,000). 

(3) Tectonic Map of the Central and Southern Appalachians, compiled by P.B. 

King, in Studies of Appalachian Geology: Central and Southern, edited by 

G. N. Fisher, F. J. Pettijohn, J. C. Reed, Jr. , and K. N. Weaver, 

Interscience Publishers, 1970, (Scale 1:2,500,000). 

(4) Geologic Interpretation of Aeromagnetic Maps of the Coastal ?lain Region 

of South Carolina and Parts of North Carolina and Georgia, D. L. Daniels 

and Isidore Zietz, U.S. Geological Survey Open-file Report 78-261, 1978, 

(Scale 1:500,000). 

(5) Unpublished Mapping of Triassic Basins, compiled by Robert Tucker and 

Lynn Glover, written commun. 1979. 

(6) Basement Rock Map of the United States, compiled by R. Bayley and 

W. R. Muehlberger, 1968, (Scale 1:2,500,000). 

(7) Seismotectonic Map of the Eastern United States, J. B. qadley and 

J. F. Devine, U.S. Geological Survey Miscellaneous Field Studies Map 

MF-620, Map A, Tectonic Map, 1974, (Scale 1:5,000,000). 

(8) Thermal Springs of the United States and Other Countries of the World - A 

Summary, G. A. Waring, U.S. Geological Survey Professional Paper 492, 

1968, figure 3. 

(9) Unpublished mapping, R. H. Godson and M. S. Kane, written commun., 1980, 

(Scale 1:2,000,000). 

(10)The National Atlas of the United States of America, U.S. Department of 

the Interior, Geological Survey, Washington, D.C., 1970, p. 57. 
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(11)The World in Figures, Victor Showers, John Wiley and Sons Publishers, New 

York, 1973. 

(12)The National Atlas of the United States of America, U.S. Department of 

the Interior, Geological Survey, Washington, D.C., 1970, p. 119. 

(13)Interpretive Basement Province Mapping of the Central and Southern 

Appalachians, Meridee Jones-Cecil, Russell L. Wheeler and Isidore Zietz, 

unpublished, (Scale 1:2,000,000), (figure 6 of this report). 

(14)Magnetic anomaly mapping of the Central and Southern Appalachians, 

compiled by Isidore Zietz, (oral and written commun., 1979), (Scale 

1:2,000,000). 

(15)Bouguer gravity anomaly mapping of the Central and Southern Appalachians, 

compiled by D. L. Daniels (oral and written commun., 1979), (Scale 

1:2,000,000). 

(16)Gravity, Magnetics, and Structure: Allegheny Plateau/Western Valley and 

Ridge in West Virginia and Adjacent States, B. R. Kulander and S. L. 

Dean, Report of Investigation RI-27, West Virginia Geological and 

Economic Survey, 1978, figure 3. 

(17)Basement Tectonics of New York and Pennsylvania as Revealed by Gravity 

and Magnetic Studies, W. H. raiment, 0. II. Muller and P. M. Lavin, in D. 

R. Wones (edit.), Proceedings "The Calidonides in the USA", T.G.C.P. 

Project 27: Calidonide Orogen, 1979 meeting, Blacksburg, Virginia, 

V.P.I. & S.U., Department of Geological Sciences, Memoir no. 2, 1980, 

figure 1. 
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Appendix C — All Questions 

Complete listing of questions including a11 radii and cut—off values. 

Those used in the preliminary run of the pattern—recognition program are given 

in full with sources in Appendix B. Answers For all questions appear in 

Appendix D. Answers in percent by point group are in Appendix F. 
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Appendix C. 

1:Nithin 15 km is there a mapped fault? 

2:dithin 30 km is there a mapped fault? 

3:ithin 50 km is there a manneo fault? 

a:If there is a fault /in 15 km is it >45 from regional trend? 

9:1f there is a fault /in 30 km is it >45 from regional trend? 

here is a fault whin 50 km is it >45 from regional trend? 

7: If fault whin 15 km does it intersect another at >45 decrees? 

8: If a fault whin 30 km does it intersect another at >45 decrees? 
0: If fault whin 50 km does it intersect arother at >45 rq,orees? 

1 0:*Jithin 15 km is there a maroed alKalic intrusion? 

11:',ithin 30 km is there a manperi alkalic intrusion? 

1?:'.•iithin 50 k,-) is there a manupi alxalic intrusion? 

13:Hithin 15 is there an ultramafic intrusion? 

14:- ithin km is trpre an ultramafic intrusion? 

50 is there an ultramafic intrusion? 

16:'ithin 15 is there a mafic body? 

17:'!itnin 30 km is there a mafic body? 

1P:c.itnin 5C kro is there a mafic horly? 

1q::ithin 15 k  is there an anticlinal fold axis?m 

e0:ithin 30 km is there an anticlinal fold lxiS? 

thin 50 k :n is there an anticlinal fob axis? 

thin l c• km is there a synclinal foil axis? 
thin 30 is there a synclinal fola axis? 

e4:Aitnin 50 k ;n is there a Synclinal fold axiS? 

2c: •itnin 15 is there :1 dilt)ase or gabhroic dike, sill, Or stock? 

?6:'ithin s() km is tnPre a diaDase or gaLbroiC hike, sill, nr stock? 
50 kn. is there a dia6ase or Qabhroic dike, sill, or stock? 

2R:;,ithin 17 k;t, is trerp a felsic intrusive 000Y? 
C ?Q:'ithin 30 is trpre a felsic intrusive nolv? 

c 30::Jithin hll km is there a felsic intrusive nogY? 
c 31:Is the nt within 15 km of a Triassic basin? 

the not nt t,ithin 3t) KM of a Triassic basin? 

c 33:Ts the :)girt within 50 km of a Triassic basin'? 
c w/io 1(-) km of lr basin, is point /in 1S km of basin fau t? 

c 35:If ‘./ir 31 km of [r basin, is ooint whin 30 km of basin fau t? 

c 3<):Tf ;J/in 5U km et lr basin, is Point whin ',() krr of 'basin fau t? 

c 37:nes O'e depth to hasernent chance by more than 2000' within 15 km? 

3';:')oes the eoth to basement change by norm tnan 4000' within 30 km? 
c 30:roes the je:,th to h,,,sement chance by mere than 6000' wit'lin SO krr? 
C 4C:Ones the ./ePth to basement change by more than 3000' within 15 km? 

c 11:noes t'e :epth to basement change by more than 6000' within 30 km? 

c 42:Poes tre .;epth to b,,,sement change by more than 6000' witin 50 km? 

c X13: Ts the mex imum deotn to basement >=5000' Nithin 15 km? 
C =1 t1 rS the max iLUT oentn to basement >=L000' within .;0 km? 
c 45:Is the imur, deotn to basement >=5n00' ithin SO kmY 
c the ;ax uer,th to basement >=10,000' within 15 km? 

c 47:Ts the "ax i.som oepth to basement >=10,000' within 30 km? 

c (4:Is the P detn to basement >=10,000° within 5u Km? 

c 40:Js the depth to basement >715,000' within 15 km? 

c 5C:is the imum Uetn to basement >=15,00e' i t h i ri 30 Km? 

c 51:Is the .rum gevth to basement >=19,0o6' within 50 km? 

C 5?:Is the Petri t within the Central Anoalaonian fold belt 

c 53:Js the point within the faulted oart of tne APnalachi an fold belt? 
c 5 9:Is the ►pint in the clue Ri lap Province'? 
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s-// op lin.? en intersect., is it netween cross-strike & c ikfr', if 

s-// or lin? C ‘4t):U km, if en intersect., is it between cross-strike R 
s-// go lir.? c (,%7: 5u kn.,, if an intersect., is it netween cross-strive g 

r CA:Is 

c q 0 :Ts the oase't province of nt. mostly intermen. amo. aeromaq anomali 
c100:Is the naSem't province 
c101:Is the nasPm't province of cat. mostly short wave. aeromaa anomalies? 
clOP:Is the oasem't province of cat . MiXPO wavelength areomaa anomalies? 

c103:Is the orserl't crovince of pt. mostly long wave. aeromag anomalies? 
c104:Ts the oesem't rrovince of ot. mostly low 

c105:Is the r'esen't province of pt. mostly interned. amt.). oravity anomali 

c106:is the casem't province of pt. mostly hiah amp. nravity anomalies? 
c107:IS the OaSem't province of ot. mostly closed aravity anomalies? 
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levation difference >=600 m? 

c the oCint in 15 km of any large river or the New Piver? 
c hl:Is the rcint v./in :() of any large river or the New giver? 
c (5?:Is the noint w/in 50 IC"' of any large river or tne New Piver? 

h3:Ts the u.rint w/in 15 km of the largest major river w/in 150 km.? 

c noint 30 km of the largest river w/in 150 km? 
c 8C:Is the Lrint w/in 0 km of the laroest river w/in 150 km? 

c 86:v.ithin 15 km is there a filled reservoir? 
C 67:'ithin 30 km is there a filleo reservoir? 

c 2P:ithin 50 km is there a filled reservoir? 
c ttere 3 mapred ceephysical lineament within 1L km? 

c 90:Is there a mapped neoohysical lineament within 30 km? 
c 91:ls there a mapoed deoohysical lireaent within 50 km? 
c Kr', if there is a r lin. is there an intersection of same? 

C3:3(' km, if there is d or lin., is there an intersectinn of same? 

c km, if there is a gn lin., is there an intersection of same? 
c ikfr', en intersect., is it netween cross-strike & s-// op lin.?if 

C ‘4t):U km, if en intersect., is it between cross-strike R s-// or lin? 
c (,%7: 5u kn.,, if an intersect., is it netween cross-strive g s-// go lir.? 
r CA:Is the orisem't province of pt. mostly low amp. aerorrau anomalies?the orisem't province of pt. mostly low amp. aerorrau anomalies? 

c q 0 :Ts the oase't province of nt. mostly intermen. amo. aeromaq anomali 
c100:Is the naSem't province of nt. mostly high amp. aeromaa. anomalies?of nt. mostly high amp. aeromaa. anomalies? 

c101:Is the nasPm't province of cat. mostly short wave. aeromaa anomalies? 
clOP:Is the oasem't province of cat . MiXPO wavelength areomaa anomalies? 

c103:Is the orserl't crovince of pt. mostly long wave. aeromag anomalies? 
c104:Ts the oesem't rrovince of ot. mostly low ammo. gravity anomalies?anomalies?ammo. gravity 

c105:Is the r'esen't province of pt. mostly interned. amt.). oravity anomali 

c106:is the casem't province of pt. mostly hiah amp. nravity anomalies? 
c107:IS the OaSem't province of ot. mostly closed aravity anomalies? 
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Appendix D - All Answers to Questions 

The answer matrix for each point and question O="no"; l="yes"; 2="no 

data", "maybe", or "not applicable". Point numbers are the same as those in 

figure 5 of text. Question numbers correspond to those in Appendices B and C. 
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Appendix E - Answers in Percent by Point group 

Table showing the percent "yes," "no," and "no data" answers for each 

question at Cl, G2, and uniform grid points. These values were uqed to 

examine maximum separation between G1 and G2 points with "yes" answers and 

between G1 and uniform grid points with "yes" answers. The results of the 

maximum separation examination helped in choosing the "best" question out of a 

set of questions. See text for details. All questions are listed in Appendix 

C and their answers in Appendix D. 

108 



		
		 	

	

 

 

 

 

  

  

 

 

 

Appendix E. 
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Appendix F - Singlet, Doublet, and Triplet 

Cumulative Frequency Diagrams 

A breakdown into singlets, doublets, and triplets of the cumulative 

frequency diagrams in figure 4. A-E are those determined to he significant 

using a background probability calculated from the uniform points at 

(A) a = 0.001, (B) a = 0.05, (C) a = 0.01, (D) a = 0.005, (E) a - 0.0001; F-K 

are those traits determined to he significant using a background probability 

calculated from the opposite set of GI or G2 point at (F) n - 1 x in-6, 

(G) a= 1 x 10-3, (H) a= 1 x 10-4, (I) a= 1 x 10-5, (J) a= 5 10-7, 

(K) a = 1 x 10-7. 
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B. Singlets Doublets Triplets 
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C. 
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# of G1 Points Showing Trait 
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D. 
Singlets Doublets Triplets 
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E. 
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••••• kly 1 01 01 01 Of 01 01 01 01 01 of 0, gy 1 01 01 01 01 01 01 01 01 ni nl 01 6- 1 Of 01 01 Of Of 01 01 01 Of Of 01 

... I 01 01 01 01 01 01 01 01 Of 01 01 1 01 ol rl 01 n1 .1 01 CI 01 UI CI 1 01 01 01 01 01 01 01 01 Of 01 Of 

C) t 01 Of 01 01 01 01 nt 01 Op )1 01 I Cl 01 01 J , np I.1 CI II op 0 1 op 1 01 01 "It 01 01 nl 01 Of Of Of 01 
CL I 01 ol of 01 el of AI 01 01 01 of I "1 01 0 1 •01 °I vl n1 CI Ot 01 01 I 01 01 01 01 01 'Of 01 Of et 01 00 
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I Of Of 01 UI 01 01 01 01 01 01 01 p nt 11 rf 0 1 0 1 ill 01 01 0 1 01 01 1 01 01 0 1 01 01 01 01 01 01 01 01 

1 01 01 01 01 01 01 Of 01 Of 0* Of I Of )1 0, LI 01 )1 01 01 0, 01 01 1 01 01 01 ul 01 01 01 01 01 01 01 

fi i or or of of Af et At Of 01 ol or 6 I o. 'I1 op o1 o1 o. f, 1 ,i np 01 01 5 1 01 01 01 Of 01 01 01 01 01 01 01 
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CI Of 01 
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Of 

1 01 01 01 UI 01 GI 01 01 CI 0I 01 I 01 'I'1 01 ni 11 ,1 01 np 01 01 I 01 Cl 1,1 nl 01 of 01 01 ni 01 01 

01 01 01 01 01 01 01 01 01 01 Ut 01 (0, 1 01 0 1 .'1 0 1 41 CI 01 .:,1 41 01 () I 01 0 1 0. n1 nl nl Op 01 Of 0 1 Of 

0 6 to 0 Jo 0 5 10 

# of G1 Points Showing Trait 

a = 0.0001 
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F. Singlets Doublets Triplets 

` I 0 f oi ••, i 0.. - I ,. , i . i 1 . 1 n, 

.50 , -, -, . , ., ., '' 30 , ,, 
. • . . . . . •-•

30 , ,, • , ...., „,„ 1 :I 01 
, ,, LI ./ ° I - I I " I ' 1 01 •I I .1. I I 

. '1 .1. 01 

.4.--
0 
L.. 

/-"... 

I 01 

, ^f 
• .... ,, 

I 01 

• .

25- , ,•__ ... 
, -.,• 
1 0 1 

I of 

011 01 I'l ° I I '. I ., OI 

• 
G. '1 ... ', • 1 , i , ••1 rt 

••- .. 

° I .^. 1 1. 1 ° I • I ° I ..1 

• . • ,,, -, -, .,1 QI 01•
.), ,-, c , ,,, • .• -, •, .1 0,
•_-__• ......... .__ ...... _• ......... .____—___• 

Cf ni , r t .. -, ,t •, , I 0, 
• 

.11 0 1 ., 1 "I 1 1 '1 . 1 ,1 11 
•----• .. ----•----• 

•--- .. 

. . 

• . 

26'' ',..... ... 

I '.t 

1 

I 

. 

. 1 

.,, 

^1 

•., 

• 

• 

• I pi 

• 

Ai 

,. ,,
... __. 

.I. 

1 

: 

; 

• 
25; 

1 .. 

1 

0 1 

'I 

0, 

, 

0 1 

•1 

,.I 

..I 

. 1 

I 

i 

•• n. .0 

.1- °, 

1 "., 
•••••• , , ,i , , 

-.1 0 1 f 1., ....
r t • , 

.1 r , 

, ,.• ,0, 01 
,, __ , , 

° 1 1 . 1 , 31 

• • 

•••••• -.- . •••••.• 
: ,1 : ,1 : ,1 0'1 0"1 

° I 1/ ° I °I Of . 
. 1 . I o 1 .1 01 

..... •-••••-•----• 
-:. ..0 1 1 01 01 

-. . •----•----• 

Cr) 
C 

0 
..0 
V) 

cn 
•11••• 
C 

0 
Cl.. 

CNI 

20 

1 '5 

1 0 1 0 1 0 1 ..1 r I . 1 1, . 1 0 . 

i 01 01 -. 1 ..f ri 01 0'1 • • > 0 

1 ^1 01 ^I :1 "1 , ^ I k., ̂1 
•.- ... •.-•••••-•-•••-....• 
, ,,• 01 0, .1. r t • t • 1 , ....1 

. •••••••••••••••••••••••••-•-• ....... ..-••-.•-•-••• • 

1 01 01 "1 , "I .' 1 1. 1 0 1 '.1 

I 0 1 of 0 1 01 0 1 01 01 01 .-,,, 

1 n1 01 0 1 .11 01 01 nl 01 01 

1 01 01 01 10 ri t•I rI 11 of 

I Of 01 ni ,..1 DI 11 01 ul 01 

1 01 0i 0, .., 0, Of 0i Ili 0,
•----•----•----• ......... •----•----• 
, 0, 01 r I , oi ot (.1 , 0, 

/ 01 01 "I ^I ^1 Ul 01 C1 

I I 01 

0.,. 0 

, 91 

...1 0. 

-I (11 

co 0. 

01 n1 

01 n1 

CI CI 

L . 01 

0, ts, 

lo1 ^1 

: .': 

12o '. . &:•-••-
.: 

•I • 
1 ... 1 • •1 .' I , f. 1 ' .1 .. 
••••••••••••••••• .......... •-•.•••••••••••• 

0 1 • 1 
• ............ •••••-•• • .. •••• 

'1 . , I • .• ......... .____. 
i s , ,, ,. •-, ,..1 

•-- ..... --•----• . 
1 It 1. , . .. , 01 :,.
• .-- ... • . 
1 CI ..,1 r1 • I "1 .. .'1

• 
0. i I., 

.. . . 
I '1 

.. ) 

/0 ^1 0i 

.1 

•I 
• 

,‘1 

01 

0/ 

.1 
• 

1 no . 0 • 01 
• 

•.I20 : 
0 01 
. • 
I .11 .. I 

1 0 1 ^ I 0 1 
. • 

° I I I . I . .----• ... 
15 1 01. 9/ r I ...I 

. . 
1 0i .,1 1.,I :•1 
•--.••••-..•••--- .. • 
1 0 1 7i oi Iol 

Of °I 0 1 1. / 

1 0 : .. r .. : " : 

..., 

• 
"1 

(. 1 

n 1 

-, 
(. 1 

'of' 

of 

° I 

1., 

, 

,: 

I-I 

LI 
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, i 
(. 1 

,1 

' 1 

•/ 

^.' ',..--0...---':---!. 
r 1 r1 Of CI "1 

• 
01 C. '1 I 01 

. • 
°I 01 n, v t (1, 

n1 nI 0 1 01 01 

,. ,, , 01 0, 

°I ef ° I 01 Of 

01 01 .11 uf 01 

01 ,-1 ,',..1 0. el 
•......... •----•----, 

0 1 ni 0 1 01 01...... ----• 
01 0 . 1 01 01 Co! 

• •
01 of of 

0 

* 

1 

1 

I 

1 

5 , 

01 

01 

Of 

01 

0, 

01 

01 

01 

01 

01 

0 1 

01 

0 1 

1.1 

1'1 

01 

01 

..1 

.11 

1,1 

01 CI 01 
• • 

"I (1 0,
•----•----• 

"I t I ^I 

...t • , tri 

0 1 (1 1.., 

0 1 0 1 •.1 01 
. •••-••••••-...--• 
, 0, 1.1 1, 
.. • 

Is. '.. 1 ^ 1 nl 

v, DI I • I n, 

r1 (.1, ,.,, n, 

I 
• 
0 

, 

1 

5 . 

n, ••,I .1 ,1 oi ..1 II .1 ol
... -...•—•—•.• .............. •........ ..... .., 

0 1 •., ''. 1 • ,I r. ..1 "1 1 .' ^I 

n, )1 , , t 0, ,:t ^, ti Of 
•----,-- ... • 

01 '1 'I ... 'I ..1 "I 0 1 

01 . 1 ', I. 

J. 

;1 

, 

01 

01 
• 

01 
• 

01 

0, 

1 )1 ^I "I I.1 

1 0 1 ... ol 01 
•----• ......... •----• 
, ni ot ot ti 

I ^ I '. 1 ^1 01 

5- 1 0 1 i1 PI ii 

"I 

,i 

ei 

't 

in, 

"I 

' 1 

•. 

.11 

.., 

°I 

0 1 

o I 

^ 1 

0, 

". ,11 

01 01 

1,1 01 

DI ( I 

, , C, __ 

01 01 

01 01 

01 r., 

01 01 

,, 
__DI 

1 Cl 01 ^I ,1 "I I I "I 01 .•1 01 0, n, '.t ., .i .1 .'Ii 1 oI .1 I. , 01 01 1.1 01 VI r. 11 CI 
• • • • • • • . • • • • .• • 

"I 01 "I 01 0 1 .01 01 "I 
• 

•1 .. 
................ 

r 01 . 1 0 1 
•---- ... ---••••-• 

° I .0 "I VI CI CI 01 
• 

1 0 1 0 1 
•••••••••••• 
1 01 CI 

0I 
. 

01 

ui 01 
•••••••• 

Is1 ' I 

.1 

,1 

01 
• 

1 , 

..ii 
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01 

0. 

01 

,,,, 

.1 

, 

I 

I 

... 
• 

"1 .1 1 I ., •I `i , 1 "1 

01 
. 
1 

'I 
• 

^1 

°I 
•••• .. 

". 

•. 

- 1 
. 

0 1 ...I 
•••• .. 

It, I 

PI 01 
.-.•••••••• 

21 11 ^ 1 

Of 

11 

01 
• 

01 

0 1 0 1 J1 "1 01 ri ^ 1 .1 I'l "1 el .9 I ,,, .., -1 ,1 1, -1 
• ..... ----• 

•,. 
. 

,,, 
• 

' ^, I :I 21 I C, 

0 .5- io 0 6 10 0 10 

# of G1 Points Showing Trait 

a=1x10-6 
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G. 
Singlets Doublets Triplets 

1 nt CI 01 , P,..I 1 1 ,1 01 I °I r.1 nl I nI 'I _I n1 II 01 01 

a)I 0t r. o f, ..1 01r. 30 I 0 1 II 'I 1 PI '1 .1 CI ni 01 ni 
• . ...... . ............. .. 

I 01 01 r.I II 1 4,'I I, . el et ^I . PI UI ^I1 ^I 01 PI . • .. • . •. . • 
01 01 I ,l r, 1 o,e l oi I .1 ,I nl 0 PI CI 01 CI 61 01 01 

. • ... -.• 
I 01 01 01 01 ri 01 0 01 UI 01 1 41 ,. , 1 o, 1. ti 0 1I v1 os I .1 0 01 ni UI 01 CI nt :I 01 

1 01 01 nl 0 1 vf CI .. 1 1 '1 01 I "1 01 'i •I ,, II 01 
•

o1 I I 1 nI GI n 1 01 CI 01 01 CI 01 01..- ... ......-.- -.. • . •• III 
25 I 01 01 CI c. n1 '.1 '1 n. JI 25-. 01 'I I. ,.. 0 -. 0 0. 01 r, ^I Of 01 01 01 01 0125 1 

I 01 01 0, ,i P: :I ^1 I 11 II el i 01 n1 - I .1 n1CI ,1 01 'jI JI I 11 01 1f il 01 CI 01 01 ^1 01 01 . .---..----, •-- - ,-- - - • .- .. •-- - - • --- . •- - - . •. - - - • - • - - • 
1 01 01 01 ff q. nl Cl ..., ,1 01 nl I 11 ,II 01 I/ ll II el 'I I° I Al el el Ul el 0 el 01 11 01 01

• .- .... .- -.-- -. ----...., *---....-• 
1 01 Of 01 0 0, CI 01 0 1 II UI 01 I 01 01 '1 vI n1 01 .1 .1 1 PI VI 01 1 01 01 n1 U1 n1 61 AI 0 ot 0; 01 

1 Of 01 .1 of 11 ,f ni 0 01 01 01 t Of 0 et oi It 0 (.1 nt 151 01 GI 1 .1 0 nt nl 01 01 III 01 01 Of 01 
• • ... .......-.....,......4...... 

20I 01 01 01 11 .1 01 01 vl 01 31 11 201 11 Q. e l ll 1.1 ,I 01 ni 0 1 0. 01 20 1 CI 01 01 11 CI .1 01 el 0101 01 

t 01 01 01 01 ri, 01 ft, 01 0, 0' Al I 01 II .1 11 .1 .. ni 01 01 0 0, 1 01 01 el :pi el CI 01 01 ot o: 01 

I Of 91 01 UI nl 01 01 ,.t nI 01 01 I no 01 nl ,1 01 .1 0 1 .1 , 11 .1 CI 1 01 o. nt 01 nt 01 el 01 Of 01 et 

1 Of 01 nt 01 CI VI nt 01 01 01 01 I 01 CI UI 21 nI 01 Cl 01 01 01 01 I 01 01 01-•-01•-•el 01 11 01-•-01•-_01 et 

1 Of 01 01 01 01 01 01 01 01 01 01 I CI CI 11 0 el 0101 01 CI 41 01 I 01 01 01 01 01 01 01 01 01 01 el 

15 . 01 01 Of 01 01 01 CI 01 el of 01 1,5- 1 el 01 11 CI .1 Li i, 01 01 el, UI le I 01 VI 21 01 .1 01 01 01 01 01 01 

I 01 01 1 1 01 01 01 01 01 01 01 01 1 01 li 21 CI 01 CI 01 01 01 UI 1 01 11 01UI 01 n1 01 01 01 Of II 01 

I Of 01 01 01 .1 01 01 01 01 01 01 1 01 21 21 (.1 ,. ol el 01 el 01 01 I 01 11 II 01 01 01 01 01 01 01 et 

1 et It et of el 01 01 01 01 Of 01 I 01 il 11 01 Cl .,1 n. 01 01 01 01 1 01 11 01 UI n1 41 et ot 01 of 01 

I 01 It 01 01 01 01 01 01 .1 Of 01 1 11 51 el 01 el ..., ol 01 0, ,, 0, 1 01 31 01 01 11 CI 01 31 Of 01 II 

10 1 el ol et ol 01 ut 01 01 01 01 Of 10 1 01 II CI ..1 ^1 0 CI 01 01 CI 01 /0 1 01 Al n1 01 01 01 .1 01 et 01 01 

1 01 91 01 01 01 01 GI 01 .1 01 01 1 01 et ni 0 r, Cl 01 eiII 01 01 I II If .1 01 .1 et Of 01 Cl 01 et 

1 Of 01 01 01 01 CI 01 01 01 01 01 1 01 21 6 1 61 II VI nI JI et of 01 1 3t 41 et Cl 01 Of Of 01 01 Of Of 

I III 01 .1 01 01 CI Of 01 01 01 Of 1 .1 01 Of CI r, CI 01 of 01CI UI i of 11 01 Al .1 01 01 01 01 01 01 
$............................ . • .......”.... . . .........,

1 01 Of Of Of Of 01 .1 01 01 01 Cl I 01 n. .1 C I .1CI 0 ol nl 0, 01 I Cl 01 01 01 of ui ei 01 ef 01 01 

f..;1 01 01 01 01 01 CI 01 11 11 01 01 s 1 .-. 0 C. I 1 CI CI 01 Di ni 31 01 4.5 01 11 CI 01 11 UI 11 01 Cl of efI 

I Si 01 01 01 01 01 01 01 01 01 01 1 11 01 0 1 ..1 GI 0 of 01 n, 01 el 1 11 11 01 11 .1 01 01 ^1 01 of et
• • . • .. --..-- .--- .----. . 

I Ot 01 01 Of Of UI 01 01 01 01 01 I 01 01 el 0 Itrt CI el 0 i 01 01 ; el of el 01 0i CI 01 01 01 01 01 

1 01 01 01 01 .1 ol 01 01 01 01 01 I 01 UI Pi 1.1 CI 11 01 CI CI 01 el 1 Cl of n1 of nl 0 AI 01 01 01 01 

1 01 of el of CI 01 01 UI CI 01 01 I nt 0 Cl 01 ni il nl II II UI 01 1 Al ol .1 01 CI 1(1 21 11 01 01 01 
• 0000 • 

()I 01 01 el 01 CI 01 01 01 ^1 UI II 4) 1 01 CI .1 ,t .. 't ri P1 61 CI 4)i .1 1 1 ni 01 10, 01 21 Of 01 01 Cl 
• • .-- .. ......--. .. 

0 6 10 0 5 10 0 5 ID 

# of G1 Points Showing Trait 

a = 1 x 10-3 
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H. 
Singlets Coublets Triplets 

1 CI 
• • 

2 5I ni of rl o f -5 A r , .5 
AD ' '  ' 

.5 ., ) 
. • 

 :  : 

: 

r 1 ,, ot ,, , - I .:., , ,, ,, ., .t 

• .. 
t 01 11 '1 ,. "1 01 0 1 $ ., $ 

 • ... -...-.., .. ___.  •   •  • 

1 'I Ul "1 CI '1 0 ,1 CI '. it - 1 'I , -. $., ,, ,, , , , I, III 

n . 

so: 

t JI"1 .0 "I 0 no Cl rl 5 . 5 „ .5 , ,t .5 6, 
 •  • ..     • 

2Ar 1 nt 01 ni ti pi ni ,t r, . ,I 26- : , .. , 25 , 0. . - . . 1, ,, •1 5.5. r, 0 5 
 •   • • ......... .......-.  .. .....,   • 

4.- I 0 1 31 GI u• P. „. n, 5. 5 0 5 05 ,5 di .$, 0, kI ,5 I ,I ' i 'I ol 61 
.5,.... .- -....,. --....-- ........ -...........-...    •   •  •    .__.........- ... 

C) I .1 Of , I , 01 , 15 CI ni , ell I . " 5 , '1 .1 55, 1 01 ..1 '. . ', , '... 1 '1 51 0 1 
L. 0, - --. . ....0... -..• .. ----•  • ;-- 7  . •  .--- . • •,     , ..... -....-55. 
1.. 1 el 01 0 1 DI ni .1 ni rI ni ii A ', .1 "1 5/1 Vl 5, 0; , "1 1,1 °I 

 •     • ;.-.7;.--:;.-7: 

05 
I 41 01 0 1 01 ni ct ni 

 .. 
nt :I ni .1 .5 nt .. 1 n1 

: 
r. ..-. 1 , '''l i ....5 .. .,5 ni 01 

.... .. 
c: 2.41, 1 .,, 1 DI re 01 Pi vi ni 9t ,t I ni 20 A . t ,5 /' $$$, ,,, 2.0 1 ,. ',1 1 $ r., "I .. 01 

•

I 01 01 01 $0 ", 01 ni 41 ni ni 
•_-_.....--.................--..- ......... -.... 

i .1 I. • . 1 , 05 , 

 • 

'I . ,I 0, .5 

•..........  

1.5  "I 05 I, 

• 

1. 

• 

05 

• 

() 
I gi 01 ef 01 n5 01 05 f. 5 A. v. ,. 
,..--,----....-.., ..  ..........----....--, 

r1 A f, ^i , Ol 
• •  

ei LI "I , "1 
.----.-- ...  • 

01 

..g: 1 Of 01 ^1 , CI 8.0 6, 50 , , 05 .8 8 i ri ...1 r, 0 ,, .5, 05 

LI) 
.,..- . ; . .:  •   ..- ...     8 

; "1 ri 5 5 n5 , CI .1 CI 01 1 41 CI Pi GI 01 01 ni 01 01 ul Of .. I 0, II 

• ... ...... • • 
V, - i,', I Ov 01 ni ni r. 01 ni p1 01 ui I. 16 1. ,, -, 0. ". 51 Of 41 01 15 : ^, ,, ), t, A. ,, 0. ,,, ol 

4- • • .---_.---_ .. 
C: , 01 01 n5 .5 p• 55 05 55 0, 5, ,. 

I . I .5 , (5 41 li 51 r1 A, , 1, ,I P, 5,1 0, 
55555.1.   ..... • ........... -5,-5-.5-5_ _._........----,55  .- - ... 

C) , el 01 01 .1 1 0 1 u• ni 151 ni CI 0, i, 1 • . "i i , 1 vi ni : A, 51 ,, , 1 ,1 ,i ol •I AI 01 01 

• - - . - • - - - - • ......... • ---- • - - - - • - - . - • ... -....  . ---- , .----,    •  0 ....., . 
Cl. , 01 it 0. Q: r, 0, r. rt ,1 1 01 Oi 'di d , ,5 1 "11 .1 0, 5 1 0, 1 °I 111 '1 6 1 5 1 ,1 n1 5.0 et 

• •  •   •  ... 

04 01 ol Ot ni PI 01 41 n. 9. op , ,1 0, . ,1 nf 11 n5 Af (55 

(m) 
. 01 01 01 ti 0 1 v. '1 01 01 10 I LI, :I 

.. •

i() 
0, ,1 1 

,_---,--- .... 

,1 P1 . 01 01 01 
...-- .. • • . • • 

I 0, 01 ni 41 01 01 01 ni 0, u. 0, , r, ., $ Ao 5., .51 f, 41 ',1 0 'l . c, 0 01 . n, 0, 0, 

C) 1 01 01 ,I 01 "1 ul ri ,i n, 0, 0, 
• 

,, 
.--... ...... ----• 
. "li 1 LI II I, 

 ,..” . •  • 

e, ,I ,Ij ., ri vl 01 
 •     • . ...  ........... 

* 
1 01 01 "I el nI , 01 5.1 .5 1 nI ni 

 ...---, .  .------• • 
"1 "1 "1 ,1 U1 

 • 
1 0, .1 ..1 '1 5.1 °I 5/1 5.1 01 01 

 55.--....--...-,  . • • 
1 el 01 0 1 ni n1 Of 41 ;I, 0, 5,1 0, pi , r; .1 ni cl ,,1 CI Oi 

...._-,  •  .. _--. • .-_-_ .  ....--.., 
5 1 St vi ni ul CI "1 ft n1 01 01 DI 15 ! "5 

.., 
. ..... ____. • 

5 . ^I ", ul n 5 851 r1 ni cl PI 

1 01 oi ri op n, ,i ni 01 ni oi nt •, 0 . , 5; n i ,,I I.  i ". 5 " ,I 01 el 
•  • ...... ---,   , ---,----, . ,----• •  •  • 

,,- 1 0, 0, ft, ,,, A, t 31 nt nt ul nt ; , pf ,.. "t CI ,i ni 
..----...--.---_,_-- .... _--. -- .. •    •   •  •  •   • 

1 1 01 DI ni 01 n1 , I n 1 r , 01 ,I 01 , '., I '5 '. 'I I 051 
ff 0. .., 'A .1, 51 el 

 45----..---,-.--, ......... .....---• 
; 1 6 1 el 1 . .51 0. 5 f., , 0. ,i 't . ,, • . •. ,1 o1 8,1 I 1 "I ^ . 1 31 1 1 ^. PI , I 

 ...... ..  •    •  .  , ... ........... ......*“.........0. 

01 01 ni ot ', I nl ,,i .1 . 0 oi 51 r, 0  , .., ., . si , •, •I s, 
; 

0 . 
., 31 '.,1 

 •     •  • 

5 m 0 ts- so leo 

# of G1 Points Showing Trait 

a = 1 x 10' 



	 	  	 			 	 

			 		
 	  	 	 	 	 	 	  	

				  		 	 	
	

			 	
					 	 	 	 	  	 
			   

	  	 	 	 
			

 	  	 	 	 

			
				  
	

 	 

	

			
	 

 	

			 	
			 	 	  	 

		 	   
 		

		 	  

	  		  	  	 

  
 	 	  	

		

			
	 

 
	

				 	

			

			

			  

		 	
 

				 	   

		 	

			
 	 	 

 

		 	
	 		 	 		

			

			 	

		  

		 	

			

			  

		 		

			  

			

			

			  
		

			 	

	 	 	 	

Singlets Doublets Triplets 

... . . • • • • . 
I of CI rt .1 n, . p n. . 1 n, Gi nt 
......----. ....................--..---.........-........ 

30 1 ° I 0 1 01 ,i 0. of GI •1 .1 01 41 

I 0, 01 el li e. el oi )1 el 01 01 
... .. • . . .. .. 
1 01 01 ,i cl el nl tI CI 01 

• 
i ,,, 01 r. ni 01 01 , op nt 01 

. 0 • • 

1 01 Of Oi Ci 4, . p 3, 9, 3, ,I ,, 

. • . • 

310' ri ' . i . .. .. . 
I ,, ,.. .-, , I 

.... , 
I ',0 11 "I 

.. . . . 
i ni GI i 

11. 0 

1 n1 ..1 'i 

• . 
A ul ri 0 n, 

..,-. --. ... .. 
01 1 " Ji 41 01 0, 

. ... , .....,........... 
., • '1 U. ni 01 01 
. .. ., .... . ..... 

I I) , ,I 01 
. . . .. . • 

p :1 vl n1 J. 01 
• • 

I '1 01 n1 01 .1 

O• • . • .... 

I ni 31 ', A 
. • . . 

2,, , p, CP A t•1 

t 0, ,, e. et 

• • 
I 01 ei ,1 
. . .. . .. 
1 ni 01 el of 
• ... *. . • 

I .1 01 ^1 31 

. 
ni 
.. 
0, 

n, 

,1 

no 

n; 

. 
CI 
. 

01 

01 

01 

01 

el 

.- . . ... . 
Of .11 ni 01 01 
.- ..... . .. ... 

01 01 01 01 ol 

11, oi al 01 01 

01 01 ol 01 01 

01 n1 n1 01 01 

ni 01 0 l 01 0 1 

• •• • • • 
Zey I 0 1 01 

I of 01 

el 

of 

nl 

of 

n1 

01 

Of 

- 01 

oi 

01 

uP 

v1 

0, 

CI 

of 

01 

nf 

01 

• 
26 ,

• 
I 

,, 
. 
oi ...1 n. 

• 
I 

0 1 

c; 

,, 
.. 

'I 

ol nl ni Vi 01 
.. ...._ ..... ........ 
3 f Ii ni 31 01 

2.1g , 

1 

At 

01 

Af 

01 

Al 

01 

,f 

J/ 

,I 

01 

uf 

01 

el 

el 

CI 

ul 

of 

01 

01 

01 

of 

01 

4... 
...... 

C3 
Lm 

1.... 

... .... .. . 

1 01 01 n1 

....- .0 ...... • 

I 0 1 01 01 
•-•••.... •••• . 

1 01 Of 01 

n 1 

. 

41 
.. 

CI 

. . .. . 

n1 ul 01 vl n1 
4, . • ....• ..,,. • 

01 01 01 n1 nt 
.. . . .......... 

01 0 1 01 01 01 

... 

JI 

01 
••• 

01 

. 

01 
• 

01 
• 
0, 

. . 

I 'I 
• • 

I ni 
• . 
I 01 

... • • 

r , ni If of 

e i ". ni 
.., • •• •• • 
GI oe 11 Of 

.. 41 

.1 ol 

vl 51 
••• ••• 
vI 01 

• ..... .....,..., 

91 01 01 01 

0 1 01 ul 01 
•••• ••• ... • 
00 01 01 01 

1 
• 

I 

1 

CI 

Of 

01 

et 
• 

Of 

01 

o, 
.... 

ol 

01 

GI 
.• 

01 

ul 

nt 
.• 

n1 

of 

01 
..... 

01 

of 

PI VI n1 01 
........,... ........... . 

01 01 Cl Cl 

01 01 01 01 

AI 
• 

$1 

01 

0) A) 1 01 01 01 01 Of 01 01 01 ol pi 41 14, , n. ,•; ip vt ni of 31 of 01 01 01 
.--- ---..-...----.-........ .....---.--.-..-............... 

213 1 .1 01 r•1 01 n1 01 n1 01 01 01 01 

C 1 01 01 01 VI 01 01 II 01 01 01 01 1 01 II II 31 01 01 n1 51 01 01 01 I 01 01 II of 01 01 01 II 01 01 01 
..... 

I 01 01 01 01 CI 01 01 01 01 ul 01 I 0 1 01 v1 ul 01 31 vi 01 01 01 01 1 01 01 41 01 of 01 Of 01 01 01 01 

0 
—C 

1 

1 

01 

01 

01 

01 

Ot 

el 

01 

01 

01 

01 

01 

01 

01 

01 

0 1 

01 

.1 

ni 

01 

01 

01 

0. 

1 

1 

.1 

01 

01 

01 

.1 

n1 

.11 

31 

0 1 

e. 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

1 

1 

01 

01 

nl 

11 

el 

01 

01 

01 

01 

01 

el 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 
Cs.
C: 

V) 
15 t of of of of of of of at ni 01 01 1 6 I 01 If 0, ni ni ot of 01 01 01 01 f o f of et 01 of of of of of ot of 0-1 

4— 

c: 
. .... 

1 

1 

01 

.1 

01 

Of 

01 

01 

01 

01 

01 

01 

01 

01 

01 

el 

CI 

01 

01 

01 

01 

01 

01 

01 

, 1, it 
• ... .... 
1 01 .I 

01 

ni 

41 

,I 

01 

nl 

GI 

CI 

of 

01 

of 

01 

of 

el 

of 

01 

of 

01 

1 

1 

o f 

o, 

01 

ol 

01 

01 

01 

01 

.1 

Of 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

el 

() 
CL. 

1 

1 

01 

01 

01 

01 

01 

01 

01 

01 

of 

01 

01 

01 

01 

01 

01 

01 

01 

01 

og 

01 

01 

01 

I 
.-
I 

01 
.. 
01 

II 
. 
SI 

01 
.• 
01 

vI 
.• 

CI 

ni CI 41 01 oI 01 01 
... .. . .. .......... .• 
ni vl 01 CI 01 01 01 

1 

1 

.1 

01 

CI 

21 

of 

.1 

01 

Cl 

01 

01 

01 

01 

01 

01 

Of 

01 

01 

01 

01 

01 

Cl 

01 

C4 lo 1 el 01 01 01 01 01 01 01 01 0. 01 l0 1 01 01 ,1 01 01 .1 01 01 01 01 01 01 01 01 01 01 n1 01 01 01 01 01 01 

(...) I 01 01 01 Of 01 01 01 01 01 01 01 I nt Uf ^I 11 01 01 .1 c1 11 of 01 1 01 01 of 01 n1 01 01 01 01 01 01 

0 
1 

1 

01 

Of 

01 

01 

01 

Of 

01 

01 

01 

el 

01 

Oi 

01 

0, 

01 

01 

01 

01 

01 

01 

01 

01 

1 

1 

01 

01 

)1 

0/ 

ni 

el 

01 

)1 

ni 

ni 

11 

01 

01 

0 1 

01 

CI 

41 

01 

01 

01 

01 

01 

1 
1. 
I 

01 

oi 

01 
... 

Of 

el 
... 
el 

of 
--. 
01 

01 
. 
01 

Of 01 01 01 01 01 
......................---. 
01 01 01 Of Of Of 

1 01 01 01 01 01 01 01 01 01 VI 01 1 01 C 1 0 1 01 CI 01 Oi II 01 01 01 I 01 01 01 01 Of Of 01 Of 01 01 01 

s i 01 01 01 01 01 01 01 01 ,,, 01 01 s 1 01 01 e1 el Cl 01 01 CI 01 01 01 5 1 01 111 01 0; 01 0, et et 01 Of 01 

I 01 01 01 01 of 01 0 1 01 11 01 01 I 0 1 0, n, 31 01 01 01 51 01 01 01 1 01 01 el of of of of of 01 01 01 

I 01 01 Al el 01 ul 01 01 01 01 01 1 01 01 ol pf 01 Cl Of 01 01 01 01 1 01 CI el 01 el CI 01 Of 01 Of 01 

I III 01 01 01 01 01 01 01 41 01 01 1 01 01 n1 0 01 II 01 11 01 01 01 1 01 01 Cl 01 01 GI 01 01 01 01 01 

I 

C) I 

01 

0 1 

01 

01 

It 

01 

ul 

01 

CI 

ol 

01 

01 

41 

01 

01 

01 

01 

01 

01 

01 

01 

01 

1 01 
• - • 
1 3 1

0 

CI 

CI 

Al 
• 

01 

01 
--.. 
of 

01 01 01 
-... ..-- ..... 
ni vl 01 

,1 of 
--•. ...-
.1 01 

of 41 
.....-. 

Of 01 

I 

e) 1 

01 

., 

01 

:), 

oi 

,,, 

01 

.. 

01 

01 

of 

51 

CI 

21 

1 1 

01 

01 

01 

01 

01 

01 

et 

O s- io to O es- SO 

# of G1 Points Showing Trait 

a= 1 x 10' 



	 	
	

									
	 			  					 					
	 	 
										

				 					
	

					 					
				

				 	 			
	 			  

	

		 			 			 					
	 		

	

		 							
	
		

	 	  	 

		

	

			 		 	

	

	 				 	

	

				 				
	 	 	

	

			 				

	
			 		

					

			

	 	
		 		

	
				
	 
			 	
			  
		 		

		 		

 

	

					 			 		 		 			 	 			 		 								 			

	

		 			 		 		

	

				 				 				 			 						 		 			 						 		
		 	

	

												 				 			 				 									 	
		

	

			

	

											 															
		 						  

	

		 	 			 									 	 					 			 		 					
	

	

							 				 			 	  			 				 											
		  

	

			 				 		 			 					 						 	 				 							
		

	

			 		 				 			 											 			 					 			 	

	

			 								 		 							 				 				 					 		

	

			 			 			 		 	 				 					 						 				 			 	

	

							 				 	 		 						 				 					 				 		

	

					 			 			 	 					 			 				 		 						 			

	

					 					 								 						 										 	 

	

				 		 		 			 	 			 			 									 		 						

	

					 				 			 		 			 		 					 		 			 						

	

		 					 			 	 											

	

			 				 					 

	

					 		 			 		 												 					 		 				 

	

							 				 	 		 		 		 					 			 					 		 	

	

			 			 					 	 				 			 					 				 				 		 	

	

					 			 				 		 						 															
	

	

		 					 		 		 						 				 		 		 									

	

						 				 	 							

	

			 		 		 		 						  

	

				 				 				 							 					 			 					 			

	

						 				 		 									 			 		 					 			 	

	

		  

	

				 						 	 			 								

	

					 				 		

	

			

	

				 				 			 	 			 						 			 			 		 		 		  

		 	 	 	

 

J. Singlets Doublets Triplets 

• • . 1.. . ... .1 

I 01 .1 ' I 0 1 7. 1 0 1 '1 vl Gi ^I , n 1 ,1 01 1 .1 t 1 A, ,1 Cl Cl Al 01 
.... .. • * • • . .• ..... 

^II C1 vl 0, 1 I ri I r I I 41 3, I ,i ", ,1 1, 30 1 Al ai n, A, 01 0, Of 01 
. . • - • ... • • .... • *-- ..... 
I 01 01 n; 1 Cl I1 01 GI "I 01 01 I Ai .1 '1 1 1 1 0 1 ui CI I 0 1 01 '1 , 01 ul al U. 01 01 01 

• --• .. . 

1 01 01 .1 61 0 1 vl AI 01 61^1 ^1 i Cl ni r, .1 u o 01 1 .1 6. "1 '1 AI Cl /1 01 lo 01 01 
. • .. • • ... -• . 

1 01 CI 01 , '1 1 11 01 Cl CI 01 ,, r, 41 Cl 1 Of ,1 Cl I Cl n1 n 1 n1 VI ^1 al 0 1 01 01A, 
..---.----.. ... 

1 01 Cl nt Al Cl 0, A, AI 0,1 "1 '1 11 1 I ,1 01 ^I Cl 6 1 I .1 6.1 "1 '.1 CI C l 01 ul Cl 01 01 
. • -- ... 

2%7 f 0 1 01 01 UI nt (I n1 Cl n, Cl n, 245.o 01 ,t n 1 1, 1 '11 "1 01 CI I 0 1 ul Al .. 01 61 01 01 Cl 01 01 
. .--- • • . • s • -. - ... .... •-• - - -4,- -• -• - - .. • -- - .. 

1 01 Cl 'l 'II 01 Cl 01 11 01 01 0, I CI ,1 '1 0 I ..1 A, GI A1 Cl 01 I 01 O 1 ' 1 01 ni vl Ai 01 01 01 Of 

• . -• • . • .. 

.----.----.----.----.----.----• .. .----.-- -, • 
1 01 01 nl .. 01 01 01 01 01 vl 01 1 01v. '1 1' ,I, ul ul 01 ni Cl 0, I 0 1 01 Ai '1 .1 Jo no o, of Cl CI 
..---,---_._-- . .--- . .--- .-- -.----.----.-- -. 
1 Of ul nl Cl "i Cl A, c.f A, 01 01 1 Of 1.1 t , 0. ,I .1 Cl 01 01 01 0 1 1 1 01 I.,1 01 .1 01 01 01ni 

•- -• .. • . . • ---.----,1,----• . • - - - - • . • - - - ••• • - - - - • • - - - • - - - - • 
1 01 1 91 Cl ,l 0, CI "p oi 01 i "i e I "I n 1 1, 1 'I Cl 01 01 _--01 nl Cl nl 01 0101 , 0i r, I Ii Cl 01 01 

• 
201 01 01 01 ut .1 ui Cl GI .1 ol 0, 24)1 01 U1 II "1 k , 01 6 1 01 01 01 0 1 01 01 .1 01 0 1 01 )1 01 0; 010 , 

• 
I 01 Ot Cl 01 01 Cl Cl 01 01 01 01 , c i 11 C, , A. ti 01 Al .1 Of 01 I 01 'Cl 01 II 01 01 01 DI 01 01 01 

.. ..- -.----.----.----. 
I 0 1 01 ...I 01 01 01 01 C. ni CI 01 i 01 01 01 .1 ,1 0 1 Cl ,1 Cl Cl 01 I 01 01 01 al .1 J1 Of 01 01 01 01 

1 ol of 01 01 01 Of 01 01 Cl 01 01 1 01 6, 0, ,0, Cl A, if Al 01 01 I 01 01 01 01 01 01 01 of of of 0; 

1 01 Of of 01 VI 01 01 01 01 01 01 I 01 01 AI 61 CI 61 01 01 11 01 01 I 01 1 1 Al 01 01 41 01 01 01 Cl II 

IC I 01 GI Of 01 01 CI 01 01 01 01 01 15 1 01 11 01 01 AI AI 01 0 1 0 1 01 01 15 1 01 01 01 01 0; Ul 01 01 01 01 0, 

1 01 01 01 01 01 01 01 ct 01 01 01 I II Cl 01 cl 01 UI nl 01 01 01 01 I 01 21 nt 01 nl 01 01 01 01 01 01 

t 01 01 01 31 Pt 01 01 01 01 01 01 1 01 01 ,1 JI 0 1 UI 01 01 01 01 01 , 01 01 0, of 01 GI 01 01 01 01 01 

I 01 01 01 01 01 01 01 Cl ni n, 01 I 01 n1 0 1 LI 01 i1 Cl ,, AI 01 01 1 op ?I n, n. no Cl .1 01 01 01 Cl 

I 01 01 01 of .1 01 01 01 01 01 01 I 01 01 Cl el 0 1 61 01 VI al Al 01 I 01 01 Oo Cl .1 01 01 01 01 01 01 

10 1 Al 01 01 01 01 01 01 01 01 01 01 10 I ni IA n. UI 0, , 1 II ,.,, .... 01 01 1C, I Cl 01 61 O. 0 1 01 01 01 01 01 01 

I 01 01 01 01 01 Cl 01 01 01 of Cl I 01 01 01 01 nt 1,1 nt ,,1 C l Cl 01 1 01 01 01 01 01 V. 01 01 01 01 01 

I 01 01 Of of 0 1 01 01 ei 01 01 01 I 01 01 nt,. Cl :.1 01 Cl ni nt ni 1 01 01 01 01 no 01 01 01 31 01 01 

I 01 01 01 ul 01 vi Cl UI CI 01 Of 1 01 01 "I "1 Cl 01 01 Ul CI 01 01 1 el Cl ni Of 01 01 01 01 01 01 01 

I 01 Of Of 01 01 CI 01 01 01 01 01 I 01 II 01 Cl 0 1 GI 01 01 01 01 01 I Cl Cl Al 01 0 1 01 Cl 01 01 01 01 
• 

6 1 73.1 0: Cl :: 4 01 Cl CI 01 01 01 5 i 01 Cl Al A. .1 UI 01 u, Cl ,I 01 5 I 01 GI n, Cl 01 Cl 01 01 01 01 01 

1 01 01 01 01 Cl 01 ni ot 01 01 01 i Cl 01 .1 AI I', "1 el Cl 01 01 .1 I 01 01 Al /I 0 1 CI 01 01 01 01 01 

1 01 Of 0 1 01 01 01 01 'Cl 01 01 01 1 Cl CI 01 ,1 31 31 Ai t:1 ni Cl 01 1 01 01 Cl Cl ,1 C. n1 01 01 01 01 

1 01 01 Cl 01 Cl 01 01 tl 01 Cl 01 , 0, 01 n, )l 01 ul of Cl 01 GI 01 I 01 GI .1 41 .1 nl Al of 01 01 01 

11.....”.-10-. . . • 

1 01 CI DI 01 01 ul ni 01 Cl 01 01 I 01 'I ni ,I .1 JI 01 11 AI 41 01 I 01 el Cl 01 '31 Cl PI 11 01 01 01 
..---, . • -- -.4 ---..---..- -...................11__11-• 

C> 1 01 01 0 1 01 01 Cl 01 01 Cl of 01 0 I Cl Cl Cl vl 01 :1 GI ,1 Cl CI Cl 01 CI t.:1 Cl Cl "1 Cl 71 nl '11 _-_0I __ 01 

10 0 10 0 5 I0 

# of G1 Points Showing Trait 

a = 5 x 10-7 
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K. 
Singlets Doublets Triplets 

• ... 

01 ,1 Ai 1 `. "I I • 01 n1 
...  • .• 4P. ... •.. • ..... .--• 

210 " 
n, o, n, a:, 1 ri 3o: 01 ^1

-'
01 ni 01 

 •  .  , . • 

() 
... -. --, .----.--_-. • -- .-. .. 

...0 • .- ... 

() I 01 II 01 01 nt Pi 01 01 6 1 01 01 I Pi ' 1 6 1 A rt oi 6 1 Al ol Of 01 1 ni op ni .i 01 Of 01 01 01 0, 01 

• • . -_--. ..... .--__. 

if, 
1 01 01 01 cl ,1 01 01 O. 01 Of of . ,, r, r. -, rl . 1 Of GI ni v. Of 1 01 01 01 01 nt 01 n1 01 Of 01 01 

1 01 01 01 of A, C, A, ,, ,, 0, 0, 1 AI 01 oi 0, ,i 0, Of 01 ni 1 n. 01 Ci A. ni ,1 11 0. 01 Of 01 
• ----.----. .. .-- -.- --. ... • . • 

c 1 01 01 6 1 u1 0. ni 01 )1 ni .1. no 5 t II c. , n. .'. 01 0 1 91 u, 5 , ,, 0. ..., I. ,,, ,, 0, 0, 0, 0, 0, 
. ........ ..... . . ..______.____..______. 

. ,, of 0 1 01 Of 01 01 If ri, 0. Of i 01 0i 6 1 .1 6 1 rs ,i oi ri vi 11 1 01 01 0 i -. 01 .1 61 01 n1 Of Of 

, 0 1 01 ni 91 nl n1 ^1 0I 01 ,O10, 1 01 0i -tf rt II Pi Of fi, , r, 0, 01 ,I 01 'II Of 01 01 01 Cl 
. - .. 9 ...... .. 

#. ..... ......,..... 

1 01 01 01 0* 01 01 01 u. 6 1 .. n. 1 n. ,, ,, ,,, r, 0 01 1 01 Of ,, 1 ol ,1 61 01 01 01 01 
• 

1 Of Gi 0 1 01 01 GI 01 u. ni GI 01 1 ni . 1 , , . A. ,. , , ,. •,1 01 0. 1 nl ci 01 A fl 6 1 II 01 Of 01 

() I 01 II 01 01 nt Pi 01 01 6 1 01 01 I Pi ' 1 6 1 A rt oi 6 1 Al ol Of 01 1 ni op ni .i 01 Of 01 01 01 0, 01 

• • .  -_--. ..... .--__. 

if, 
1 01 01 01 cl ,1 01 01 O. 01 Of of . ,, r, r. -, rl . 1 Of GI ni v. Of 1 01 01 01 01 nt 01 n1 01 Of 01 01 

1 01 01 01 of A, C, A, ,, ,, 0, 0, 1 AI 01 oi 0, ,i 0, Of 01 ni 1 n. 01 Ci A. ni ,1 11 0. 01 Of 01 
• ----.----. .. .-- -.- --. ... • . • 

c 1 01 01 6 1 u1 0. ni 01 )1 ni .1. no 5 t II c. , n. .'. 01 0 1 91 u, 5 , ,, 0. ..., I. ,,, ,, 0, 0, 0, 0, 0, 
. ........   ..... .   . ..______.____..______. 

. ,, of 0 1 01 Of 01 01 If ri, 0. Of i 01 0i 6 1 .1 6 1 rs ,i oi ri vi 11 1 01 01 0 i -. 01 .1 61 01 n1 Of Of 

, 0 1 01 ni 91 nl n1 ^1 0I 01 ,O10, 1 01 0i -tf rt II Pi Of fi, , r, 0, 01 ,I 01 'II Of 01 01 01 Cl 
. - .. 9 ...... .. 

#. ..... ......,..... 

1 01 01 01 0* 01 01 01 u. 6 1 .. n. 1 n. ,, ,, ,,, r, 0 01 1 01 Of ,, 1 ol ,1 61 01 01 01 01 
• 

1 Of Gi 0 1 01 01 GI 01 u. ni GI 01 1 ni . 1 , , . A. ,. , , ,. •,1 01 0. 1 nl ci 01 A fl 6 1 II 01 Of 01 

A, '1 A r, ,, A, le Pi 
.... • - . ...... 
I 0, •, f , 0, 01 01 

11 "I .1 n1 ul O, n, 

ol 1 f °I 01 01 
• - - .. • ---- • 

'i I '1 . '• 0 01 1 n1 ,1 "1 . I ul 01 
- .  

- .1 •, .1 01 • . II 4. n, t A. ut , A. no 0. 

.. • ... . 

0 f Of Of Al GI AI Al go )1 nt uI o. 
.----.----. ... • - . - 

.. •  ... . 

0 f Of Of Al GI AI Al go )1 nt uI o. 
.----.----. ... • - . - 

$.. . ..........• • 

0 
•I If ••. 0 o o III no •oo of oo "1 Of 01 

• ---.--- .. 
1 •"I 1. 'I 

$.. . ..........• • 

0 
•I If ••. 0 o o III no •oo of oo "1 Of 01 

• ---.--- .. 
1 •"I 1. 'I 

0 5 0 5 to 0 5 to to 0 5 to 

Pi 01 of 
.----,----.----.- ... ... .. .-- • ---.--- • --• 

. ,_-..----.--- • 

. 
01 ul nl ul nt 11 01 91 Of 01 01 
. •••••_. . ___,.____ .. -_-.....-.-....----• 

() 

1 01 01 01 ul 6 i 01 01 01 ni of 01 i Pi At ..1 :I 6 1 tl , 1 PI ni A 01 1 01 .1 r. 1 ,1 01 vi 01 01 01 Of 01 

xr 10 xr 10 

# of G1 Points Showing Trait # of G1 Points Showing Trait 
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Appendix 0 — Maps of. Trair Occurrences 

Maps A and B show the total number of independent char;u G1 and 

G2 traits, respectively, occurring at all points. Map (C) shows all points at 

which independent characteristic Cl trait #1 occurs; (D) Cl trait #2; 

(E) G1 trait #5; (F) G1 trait #15; (G) independent characteristic G2 trait 

#12; (H) 02 trait #19; (I) 02 trait #20; (.T) 02 trait #29; (K) 02 trait #36; 

(L) 02 trait #39; (M) 02 trait #44. Table in text lists the questions and 

answers for each of these traits. Where the srlibol indicating the original 

classification of a point is obscured by the reciasifiration symbol, refer to 

figure 5 for the original classification. 
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