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SUMMARY 

The Rough Hills Wilderness Study Area (NV-010-151) is in northeastern Nevada 
about 60 miles north-northeast of Elko and about 1.5 miles northwest of Charle- 
ston within the Elko Resource Area (see Figure 1). This study reports on the 
metallic mineral potential as well as the degree of favorability for metallic 
mineralization within the WSA. No mineral deposits are known to occur within 
the WSA. 

The Rough Hills area is along the northern edge of the Basin and Range physio- 
graphic province but here the typical Basin and Range pattern of fault block 
mountains separated by wide intermontane basins has been somewhat modified. In 
this part of the province, mountains are less parallel and the basins are 
narrower and less pronounced. Cornwall Basin, in the northwest corner of the 
WSA, actually is circular in shape and is limited to only a few square miles in 
area. The Rough Hills WSA consists primarily of a succession of Mid-Tertiary 
rhyolite flows and tuffs. Along the margins of the WSA, Paleozoic and Triassic 
limestones, calcarenites, quartzites and siltstones and small areas of early 
Tertiary tuffs crop out (Coash, 1967). 

INTRODUCTION 

The Nevada Bureau of Mines and Geology was contracted to conduct a detailed 
stream sediment sampling program within the Rough Hills WSA to provide the 
Bureau of Land Management with field data which would aid in assessing metallic 
mineral potential. This sampling program should be considered as a follow up 
of the GEM report (Geology, Energy, Mineral) prepared by Terradata in 1983. 
The Terradata report should be consulted for a complete review of the litera- 
ture on this area and for recommendations concerning oil and gas, geothermal, 
and non-metallic resources. 

The field work and sample preparation of the geochemical survey were carried 
out in August of 1984 by the Nevada Bureau of Mines and Geology, while the 
sample analysis was done by the Branch of Exploration Research, U.S. Geological 
Survey, through a cooperative agreement between that agency and the Nevada 
Bureau of Mines and Geology. The analytical results obtained from this 
program, coupled with data from the National Uranium Resource Evaluation (NURE) 
program and field observations, have been used to outline and to rank areas for 
their resource potential using the BLM Land Classification system. 

LOCATION 

The Rough Hills WSA (NV-010-151) comprises about 6,685 acres within Townships 
43N and 44N and Ranges 56E and 57E, Elko County, Nevada. The entire area is 
within the boundaries of the Mount Velma 15' topographic quadrangle map. 
Vehicular access to the WSA is impossible without crossing private property or 
first obtaining keys to the existing locked gates. Currently all the roads 
leading into the area are washed out except for one which comes from the west. 
The one remaining access route follows the Williams Creek drainage from the 
west and ends at the Goodwin Ranch on the west side of the WSA. It is a four- 
wheel drive road that is dangerously undercut in places and is impassible when 
wet. Access within the WSA is entirely by unimproved trails. 
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GEOLOGIC SETTING 

The Rough Hills are a rugged mountainous area of mid-Tertiary rhyolite flows 
and tuffs that have been incised by eastward-flowing tributaries of the the 
Bruneau River. Older Tertiary volcanics crop out along the southeastern 
portion of the Rough Hills while Triassic siltstones extend along the southwest 
boundary. Paleozoic limestones and quartzites of the Sun Flower Formation 
follow the westward margin of the WSA and older Tertiary Volcanics, along with 
Paleozoic and Cambrian quartzites, can be traced across the north and northwest 
portions of the study area (Coash, 1967). Headward erosion along Cornwall 
Creek has captured the stream flow into Cornwall Basin diverting it into the 
Bruneau River. Currently the stream is down-cutting the older volcanics athat 
form the floor of the basin exposing white rhyolite tuffs (see Figures 2 and 
3)  * 

A complete description of the Rough Hills geology and comments concerning 
mining claim coverage, non-metallic and energy mineral potential can be found 
in the GEM report prepared for the BLM by Terradata (Mathews and Blackburn, 
March 1983). 

SAMPLE COLLECTION AND ANALYTICAL TECHNIQUES 

The geochemical survey included collecting stream sediment and panned concen- 
trates from active drainage systems and rock samples from mines, prospects, and 
outcrops within and along the margins of the USA (see Figures 4 and 5). Stream 
sediment samples were collected from four or five places along the active 
portion of the stream course at each sample site then combined and sieved to 
minus 80 mesh. At the same location, a second sample, weighing 10 to 15 
pounds, was collected in the same manner but was screened to minus 16 mesh. 
This second sample was then carried to a source of water where it was concen- 
trated by panning to about 100 grams of material. Rock samples were taken from 
veins in mines, selected from dumps, and chipped from outcrops. Rock samples 
were intentionally "hi-graded", and represent the best mineralized material 
that could be obtained at each rock sample site. All samples were returned to 
Reno where they were packaged and shipped to the laboratories of the Branch of 
Exploration Geochemistry, U.S. Geological Survey, for preparation and analysis. 
Field and sampling assistance was provided by Norman L. Stevens. 

During this study, 38 sediment samples were collected from 19 separate sites 
along with 3 rock samples (see Figure 4). In addition, 7 rock samples 
collected from the same study area during the earlier NURE program and are 
presented in Figure 5 along with the chemical results. Results of samples 
taken by NBMG in 1981 and 1982 from mines and prospects in mining districts 
along the margins of the WSA are also included (see Figures 4 and 6). 

At the lab, the panned samples were further concentrated using bromoform and an 
electromagnet to first remove remaining light minerals and then to split the 
remaining heavy portion of the sample into three fractions; a highly magnetic, 
a moderately magnetic, and a non-magnetic fraction. The non-magnetic fraction 
was then prepared and analyzed along with the sediment and rock samples. All 
three sets of samples were analyzed for 31 elements on an emission spectro- 
graph. After reviewing the results, selected samples were further analyzed by 
atomic absorption to improve detection limits. Table 1 shows the limits of 
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EXPLANATION 

of the Mount Velma Quadrangle, 
Elko County, NV. 

Figure 3 .  
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Figure: 4 Sample Location Map 



Figure: 5 NURE Rock Sample Location Map 
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Table 1 Limits of determination for the spectrographic analysis of rocks 
and stream sediments, based on a 10-mg sample. 

Elements Lower Determination Limit Upper Determination Limit 

Percent 

Iron (Fe) 
Magnesium (Mg) 
Calcium (Ca) 
Titanium (Ti) 

Manganese (Mn) 
Silver (Ag) 
Arsenic (As) 
Gold (Au) 
Boron (B) 
Barium (Ba) 
Beryllium (Be) 
Bismuth (Bi) 
Cadmium (Cd) 
Cobalt (Co) 
Chromium (Cr) 
Copper (Cu) 
Lanthanum (La) 
Molybdenum (Mo) 
Niobium (Nb) 
Nickel (Ni) 
Lead (Pb) 
Antimony (Sb) 
Scandium (Sc) 
Tin (Sn) 
Strontium (Sr) 
Vanadium (V) 
Tungsten (W) 
Yttrium (Y) 
Zinc (Zn) 
Zirconium (Zr) 
Thorium (Th) 

Parts per million 



determination for the spectrographic analysis. 

Geochemical anomalies were established using the following criteria: the 
detection limit of the analysis, geologic setting, and a tertiary examination 
of cumulative frequency tables and percent frequency tables. For visual 
inspection and to observe spatial and geochemical relationships see Figures 2, 
3, 4, 5, and 6. 

LAND CLASSIFICATION FOR G-E-M RESOURCE POTENTIAL 

Land classification areas have the prefix "M" and a number which merely 
designates various subdivisions of the larger WSA. In addition, a BLM 
classification number has been assigned to each of the small areas. These 
numbers follow the classification scheme described in Figure 7. Land 
classifications have been made only on metallic resource potential based on 
NURE data, our geochemical sampling results and on observations made by our 
field staff. Land classifications for non-metallic mineral potential, for oil 
and gas and geothermal areas, as well as information on leasable and saleable 
resources are found in the 1983 GEM report by Terradata. 



Figure 7 

CLASSIFICATION SCHEME 

1. The geologic environment and the inferred geologic processes do not 
indicate favorability for accumulation of mineral resources. 

2. The geologic environment and the inferred geologic processes indicate low 
favorability for accumulation of mineral resources. 

3 .  The geologic environment, the inferred geologic processes, and the 
reported mineral occurrences indicate moderate favorability for 
accumulation of mineral resources. 

4 .  The geologic environment, the inferred geologic processes, and the 
reported mineral occurrences, and the known mines or deposits indicate 
high favorability for accumulation of mineral resources. 

LEVEL OF CONFIDENCE SCHEME 

A. The available date are either insufficient and/or cannot be considered as 
direct evidence to support or refute the possible existence of mineral 
resources within the respective area. 

B. The available date provide indirect evidence to support or refute the 
possible existence of mineral resources. 

C. The available data provide indirect evidence, but are quantitatively 
minimal to support or refute the possible existence of mineral resources. 

D. The available data provide abundant direct and indirect evidence to 
support or refute the possible existence of mineral resources. 



MINES AND MINING DISTRICTS ADJACENT TO THE WSA 

The Island Mountain district derives its name from a prominent hill about 5 
miles west of the WSA where gold was discovered in placer gravels near the 
junction of Gold and Martin Creeks in 1873. The gravels were worked contin- 
ously until 1902 with the greatest period of production coming between 1895 and 
1898. The lack of water in this part of the district was one of the main 
reasons for the decline in placer activities (Coash, 1967). 

The first lode deposits in the district were discovered on Rosebud Mountain 
where joints and faults in the Prospect Mountain quartzite of Cambrian age were 
found to be mineralized. The initial discovery was made at the headwaters of 
Rosebud Creek several miles northwest of the WSA. The veins are characterized 
by high silver-lead content with minor gold and in some places, copper-iron 
sulfides. Similar mineralization was found in the same rocks and structures on 
Pine Mountain several miles to the north of the WSA. The gold bearing placers 
of Gold Creek, Martin Creek and Rosebud Creek all originate on the sides of 
Rosebud Mountain and flow to the west (Bushnell, 1967). A fourth stream 
(Cornwall Creek) flows southeast between Rosebud and Pine Mountains into 
Cornwall Basin and eastward along the northern margin of the WSA and into the 
Bruneau River. Interestingly enough, a sample from this stream (site 299), 
taken just north of the Colvin Ranch, ran 70 ppm silver, 100 ppm gold, 3000 ppm 
lead and 700 ppm tungsten. There is no evidence that this stream has ever been 
worked for placers (see Figure 4). 

About three quarters of a mile to the west of Cornwall Basin on the eastside of 
Cornwall Mountain is the site of the St. Elmo mine. The mine was opened in 
1940 and closed in 1950 during which time extensive tunnels and workings 
explored gold and silver bearing quartz veins, but there is no record of 
production. Roads leading to the mine and adjacent prospects are inaccessable 
from either the east or west due to washouts. 

The Charleston district extends along the entire eastern boundary of the WSA 
and includes the Bruneau River drainage from Dry Creek south of Charleston to 
Coon Creek about 11 miles to the north. The history of the district has been 
well documented by Schrader (1923, pp 78-83) and by Vanderburg (1923, p 7). 
Briefly, the earliest discoveries were gold placers at Seventy-Six Creek in 
about 1876 with later placer discoveries at Badger, Pennsylvania, Union and Dry 
Creeks, all tributaries of the Bruneau River. 

Lode mining included gold, silver, copper, antimony and barite production from 
the Prunty, Graham, Rescue, Slattery and Seventy-Six mines beginning in 1905 
and continuing, intermittently, until the present (see Figures 4, 5 and 6). 
The host rocks are cherts, limestones, quartzites, sandstone and claystones of 
probable Ordovician age. 

MINERAL RESOURCE AREAS, LAND CLASSIFICATION 

M1-3C This classification covers all the area within the WSA (see Figure 8). 
The high level of confidence is based on the presence of known minerals and 
mines on all sides of the WSA. The highly favorable mineralization associated 
with veins along structures in the surrounding Paleozoic rocks has 
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already been documented. However, the presence of 70 pprn silver, 100 pprn gold, 
3000 pprn lead and 700 pprn tungsten in a panned concentrate sample (299) from 
Cornwall Creek is strong evidence that valuable minerals may have been 
deposited along this tributary which crosses Cornwall Basin before emptying 
into the Bruneau River. The mineralized Paleozoic highland to the northwest of 
the WSA has been the source for the materials in Cornwall Creek. In addition, 
a panned concentrate sample (182) from a drainage flowing from the southeast 
side of the WSA reported a silver value of 150 pprn and 200 pprn lead. Sample 
182 was collected near the contact between the older and younger volcanics, but 
the stream was flowing from the younger volcanic materials. Another sample 
(189) from the younger volcanics on the north-eastern side of the WSA had a 
lower show of 20 pprn silver. 

Clearly, ranking the metallic mineral potential of the WSA is something of a 
dilemma. The youthful volcanic pile that makes up the Little Rough Hills does 
not appear to be highly mineralized but the rocks surrounding and underlying 
the volcanics may contain metallic mineralization. The potential is hard to 
deny, but it may never be economically feasable. 

SUGGESTIONS AND RECOMMENDATIONS 

1. Investigate the silver anomalies within the WSA by exploring the upper 
portions of the drainages. 

2. Examine the Cornwall Creek drainage from its source to where it empties 
into the Bruneau River, collecting additional samples. 

3.  Examine the upper drainages of Cornwall Mountain especially in the 
vicinity of the St. Elmo Mine and surrounding prospects. 



SELECTED REFERENCES 

Bentz, J. L. and Tingley,  J. V. (1983) A minera l  i nven to ry  of t h e  Elko resource  
a r e a ,  Elko d i s t r i c t ,  Nevada: NBMG 0F83-9. 

Bentz, J. L. and Tingley. J . V .  (1983) Resu l t s  of geochemical sampling w i t h i n  
t h e  Elko resource  a r e a ,  Elko, Eureka, and Lander coun t i e s ,  Nevada ( p o r t i o n s  
of  t h e  Elko, McDermitt, Wells, and Winnemucca 2' s h e e t s ) :  NBMG OF83-10. 

Bushnel l ,  J. R.  (1967) Geology of t h e  Rowland Quadrangle,  Elko County, Nevada: 
NBMG Bull .  67. 

Coash, J .  R. (1967) Geology of t h e  Mount Velma Quadrangle, Elko County, Nevada: 
NBMG Bull .  68. 

Hope, R.  A. and Coats ,  R. R. (1976) Pre l iminary  geologic  map of Elko County, 
Nevada: USGS open- f i le  76-779. 

Mathews, G. W. and Blackburn, W. H. (1983) Geology, Energy, and Mineral  
assessment,  Rough H i l l s  WSA, Unpublished r e p o r t  by Ter rada ta ,  Lakewood, 
Colorado. 

P r o f f i t t ,  J. L., Mayerson, D.  L., Parker ,  D. P. ,  Wolverson, N. ,  Antrim, D.,  
Berg, J . ,  Quade, J., Witze l ,  F. (1982) Nat iona l  Uranium resource eva lua t ion ,  
Well Quadrangle, Nevada: United S t a t e s  Department of Energy, Open-File 
Report PGJ/F-070(82). 

Schrader ,  F. C. (1923) The J a r b r i d g e  Mining D i s t r i c t ,  Nevada, (wi th  a no t e  on 
t h e  Charleston d i s t r i c t )  U.  S. Geological  Survey, Bul l .  741. 

Vanderburg, W. 0. (1936) P l a c e r  Mining i n  Nevada: NMBG Bull .  27. 



APPENDIX 



APPENDIX A 



PROPERN NAME: county: _Elk0 

Mining District: J2mil.e st o n 
AMS Sheet: Wells 

TYPE OF DEPOSIT. Quadsheet: Mt Velma 

ACCESS181LITY: Most roads are washed 

Coordinate IUTMI: 

North ' ' 4  16 1 1  131010 10 m 
East 0 1 6 1 1 1 7 1 1 ~ 0 1 0 ~  
Zone 

DEVELOPMENT: None 

ACTIVITY AT TIME OF EXAMINATION: 

GEOLOGY: Outcrop S-2 f rom s t rm . i r o n  - s f , ~ i n e d .  n ~ r f . 7 ~  h r ~ p r i a _ t ~ - j  .crpin 

eslte of  - 2 .  

Sample 1789 

REMARKS: 

REFERENCES: 

EXAMINER: Jack Quade DATE VISITED: 8-1 1 -8L 



PROPERTY NAME: County: Elk0 
OTHER NAMES. ~ l n l n g  ~istr lct:  Charle 
MINERAL COMMODITY(1ES): AMS Sheet: Wells 
TYPE OF DEPOSIT: Quad Sheet: Mt Velma 15 ' 
ACCESSIBILITY: sec. _KE;kr_, T -.d.LJL, R r7E 

Coordinate (UTM): 
~ o r t h  416 [21 01010  10 . 
East 016 1 71910 l o r n  
Zone 

DEVELOPMENT: Dozer-cuts and road which maybe twenty years old and need of repair. 

ACTIVITY AT TIME OF EXAMINATION: None 

GEOLOGY: Mineralization is in coarse-grained, deeply weathered, iron-stained 
fractures. The mineralization was prospected by dozer-cuts and 

uhere exposed ~t IS a yellow - Preen secondary m ineral. Nearby claim post are 
om the 1950's. The workin~s extend over an area of about a quarter - m i l e  

along the ridce of the basin. 

Sample 1790 

REMARKS: 

REFERENCES: 

EXAMINER: Jack Quad8 DATE VISITED: 8- 1 2-84 



PROPERTY NAME. County: Elk0 
Mining Oistrict: harle s ton 
AMS Sheet: We 11 s 

TYPE OF DEPOSIT: Quadsheet: Mt Velma 1 5 "  

ACCESSIBILITY: s e c . N E h  11 , T  44N , R  56E 

Coordinate (UTM): 
~ o r t h  4 1 6 1 2 ! 0 1 ~  , O l o a  
East 0 16,1 ,4 ,9  1 0 )  0, 

HISTORY: I zone 

DEVELOPMENT: 

GEOLOGY. An outcrop in silicified limestone of Paleozoic age. The sample was 
taken lrom a portlon or the outcrop that was slllclfled, vuggy and 
partly brecciated. It may be a calcarenite. The bed of the sediments 
strike N35E, and dip tothe NW. 

Sample 1791 

REMARKS' 

REFERENCES: 



PROPERTY NAME. County: 
Elk0 

Charleston 
OTHER NAMES: M in~ng  District: 

AMS Sheet: 

TYPE OF DEPOSIT. Quad Sheet: 
Jarb idge  15 ' 

ACCESSIBILITY: Sec. 
2 4 . T 

45N . R 
5 7E 

oWNERSHIP: George Ai ta ide  f198U) North Fork, NV Coordinate (UTM): 

Several  a d i t s  and c u t s ,  open s t o p e s  . 

PROoUCTION: Unknown, evidence of sma l l  p roduct ion  

HISTORY: 

ACTIVITY AT TIME OF E X ~ M ~ N A T ~ O ~ :  C l a i m s  c u r r e n t ,  wat c h a n  l i v i n g  on proper ty .  

North 4 1 6 1 2  ,6  ,4 ,7 i0 
East 0,61215 15 ,o ,o 
Zone +I1  

Small h i l l  composed of ga rne t i zed  l imes tones  in te rbedded  wi th  p a r t i a l l y  s i l i c a t e d  
beds of sha l e  and q u a r t z i t e .  Sediment s t r i k e  N40°E, d i p  3 5 ' ~ ~ .  A s e t  of quar tz  ve ins ,  
s t r i k i n g  N15OW, 85ONE d i p  c u t  e a s t  f a c e  of  t h e  h i l l .  T a c t i t e  i s  composed of l i g h t  brown 
ga rne t ,  ep idote ,  c a l c i t e ,  p a r t i a l l y  r epa l ced  beds show knots  of ga rne t .  Schee l i t e  and 
molybdenite a r e  presen t .  Some hemat i te  - a f t e r  magnet i te  was noted. 

- - 

Sample 087 

REMARKS: 

REFERENCES: Smith, R.M. (1976) Minera l  Resources of Elk0 CO. ,  NV USGS OFR 76-56 

EXAMINER: 
J.  V .  Tingley 

DATE VISITED: 8/25/80 



PROPERTY NAME: County: 
Elk0 

Char les ton  
OTHER NAMES: Mining District: 

MINERAL COMMODITY( AMS Sheet: We119 
Marys River Basin NW 

TYPE OF DEPOSIT: sd?t Sheet: P 
ACCESSIBILITY: Sec. 

24 
, T 

4 4N . 57E 

Coordinate (UTM): 
North 41 61 1161118  10 a 

East 0 1 6 1 2 1 5 1 4 1 4 1 0  rg 

Zone +11 

S c a t t e r e d ,  sha l low b u l l d o z e r  e x c a v a t i o n s .  

ACTIVITY AT TIME OF EXAMINATION: 

GEOLOGY: The a r e a  i s  u n d e r l a i n  by r u b b l y  f l o a t  of c h e r t ,  a r g i l l i t e  & l i m e s t o n e  of t h e  
Ordovician V i n i n i  Fm(?) Bedded d e p o s i t s  are exposed i n  t h e  d o z e r  c u t s  & appear  t o  d i p  
20-30" t o  W o r  SW. The h o s t  r o c k s  a r e  Fe-s ta ined .  The b a r i t e  d e p o s i t s  a r e  g e n e r a l l y  
conformable w i t h  t h e  beddinp & r e a c h  up t o  observed t h i c k n e s s e s  of 1 2 ' .  

The b a r i t e  i s  grey ,  l amina ted  t o  t h i n  bedded, somewhat Fe-s ta ined ,  & may c o n t a i n  
whi te  r e c r y s t a l l i z e d  pods of b a r i t e ,  & minor amounts o f  q u a r t z  & mica. 

REMARKS: 

REFERENCES: Informat ion from Papke, K ,  , t o  be  p u b l i s h e d  i n  NBMG Bul l . .  B a r i t e  Dep- 

Papke, K. (by Bentz , J . )  9/80 
EXAMINER: DATE VISITED: 



PROPERTY NAME County Elk0 
Char les ton 

OTHER NAMES Mlnlng Olstrict. 

MINERAL COM A M S  Sheet 

TYPE OF DEPOSIT Quad Sheet Marys River Basin NW 
--TTTT- 

ACCESSIBILITY: I Sac. 1 3  , T & , R  57E 

Coordinate (UTM): 

North 0 m 
East O 1 b 1 2  ,5  I(.) ,2 0 
Zone 4-1 1 

DEVELOPM~N~:  The Prun ty  Mine is  l o c a t e d  on t h e  n o r t h  s i d e  of a  draw. It i s  l e s s  w e l l  developed 
than t h e  S l a t t e r y  Mine workings which c o n s i s t  of s e v e r a l  a d i t s .  See below f o r  d e s c r i p t i o n  of 
Prunty  Mine workings.  

A C T I V I T Y A ~ ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ,  There  was ev idence  f o r  some r e c e n t  underground a c t i v i t y  i n  t h e  mines.  
Mine i s  l i s t e d  i n  1981 NBMG S p e c i a l  P u b l i c a t i o n  MI-1981 a s  a c t i v e  underground. r n i n e 4 n t ~ l s u / r ~  
3 , F I f S ~ f l i .  &/+ li J 

GEOLOGY The main Prun ty  Mine working i s  a n  a d i t  which b e a r s  N45W & has  wa te r  running o u t  o f  
t h e  p o r t a l .  Another a d i t  o c c u r s  a t  same e l e v a t i o n  t o  n o r t h .  S e v e r a l  o t h e r  workings ( n o t  
v i s i t e d )  occur  above t h e  main a d i t  i n  t h e  s m a l l  draw. The o r i e n t a t i o n  of the  workings 
supges t  t h a t  t h e  v e i n  i s  o r i e n t e d  i n  a  N20-30W d i r e c t i o n . ,  I* kf .r 

A d i t  (sample l o c a t i o n  1097) a p p e a r s  t o  b e  l o c a t e d  a l o n p  c o n t a c t  of in t rus iveY& s l a t e y  
sedimentary r o c k s .  A s e c t i o n ' o f  t h e  sed iments  i s  exposed between sample l o c a t i o n s  1093 & 109t 
The sediments  a r e  h o r n f e l s e d  & c o n t a i n  i n t e r v e i n i n g  segments  of i n t r u s i v e  rock.  Two t y p e s  of 
i n t r u s i v e  rock  were ovserved ;  (1) s u l f i d e - b e a r i n g  p l a n i o c l a s e - r i c h  monzonite(?) c u t  by 112- 
1" wide q u a r t z  v e i n s  & (2 )  medium c r y s t a l l i n e ,  dark-preen n a b b r o f ? )  o r  d i o r i t e .  

SAmple 1093 was d e r i v e d  from a  p i l e  of v e i n  m a t e r i a l  i n  f r o n t o f  t h e  main a d i t .  The 
v e i n  gangue i s  v i t r e o u s  n rev  t o  milky w h i t e ,  massive  q u a r t z .  THe q u a r t z  c a r r i e s  c o a r s e  c l o t s  
& l e n s e s  of p y r i t e ,  a r s e n o p y r i t e ,  ~ a l e n a ,  c h a l c o p y r i t e ,  s p h a l e r i t e ,  s t i b n i t e ,  & p o s s i b l v  
p v r r h o t i t e .  Sample 1098 i s  composed of q u a r t z  v e i n  w i t h  f i n e - g r a i n e d  s u l f i d e s  & some v e i n  
b r e c c i a .  P a r t  of t h e  sample i s  composed of c o a r s e  c a l c i t e  (& p o s s i b l y  b a r i t e )  wi th  c o a r s e  
need les  of s t i b n i t e .  5~~l.3~ L c:,) ~ ) l , d f , ) l ~ j  e .C d / t  r r /  ,J JEA, 

Some r e c e n t  e x p l o r a t i o n  work ( road c u t s .  t r e n c h e s )  was no ted  i n  a r e a  112 mi le  t o  
sou th  of t h e s e  workinas .  According t o  Papke (person  c o r n . ) ,  t h i s  development is  f o r  
b a r i t e .  Accoridng t o  NV Mins I n d s .  1981, t h e  76 Creeek open p i t  b a r i t e  mine is  l o c a t e d  i n  
t h i s  a r e a  i n  s e c .  24. 

REMARKS 
Samples 1 0 9 /  & 1098 

Photo 

REFERENCES: The Nevada Minera l  I n d u s t r y ,  1981,  NBMG Spec. Pub. MI-1981, p.  33 Lawerence, Sb 
Deposi ts  of NEvada, 1963, N B ~ G  B u l l .  61, u .  44. 

EXAMINER. DATE VISITED 9/ 1 4 /87  



PROPERTY NAME. Rescue Mine 
E r l  - Jak  LXLnes,Cleveland? 

OTHER NAMES: 

MlNKnHL LUMMUUI I l ( lC3) .  
Vein, contac t ,  t a u l t ?  

TYPE OF DEPOSIT: 

County: Elk0 
Charleston 

M i n ~ n g  District: 

AMS Sheet: 

Quad Sheet: 
M t .  Velma 15'  

ACCESSIBILITY: I ~ e c .  14 , T 44N , R 57E 

Coordinate (UTM): 

North 4 , 6 : 1 , 8 ! 2  ,o ,o 
East 0 , 6  ; 2  ,4  ,2  ,O ,O 
Zone +11 

OEVELOPMENT: Sampled working c o n s i s t s  of NE-SW or i en ted  t r ench  appaoximately 100-125 ' i n  length .  
Other a r eas  nearby a r e  a l s o  t renched.  

A C T ~ ~ ~ T ~ ~ ~ ~ ~ ~ E ~ ~ E ~ ~ M ~ N A T ~ ~ N :  Trenching probably was completed i n  l a s t  y e a r  o r  s o .  

GEOLOGY Trench explores  con tac t  between h ighly  a l t e r e d  i n t r u s i v e  & marly red-brown l imestone.  
The i n t r u s i v e  i s  sheared & cu t  by c a l c i t e  & qua r t z  v e i n s .  The i n t r u s i v e  i s  composed mostly 
of p l ag ioc l a se ,  b o i t i t e  & dark green  hornblende & thus  is  probably chemically a d i o r i t e .  It 

r n * ' * l r  is heav i ly  s t a ined  by l imoni te  & a l t e r e d  t o  FeOxs & c l a y s .  The l i m e s t o n e / t c o n ~ ~ c t ~ r o u g h l y  
GPCK ~h~)rYxf,~/$(_.f~ t he  t rench & ? ~ & ~ l ~ ~ d  a t  t h e  NW por t ion .  of t h e  t rench .  The limestone is  notably 'b 

r ~ c r y s t a l l i z e d ,  red-brown i n  c o l o r ,  mar lyr l imoni te  s t a i n e d .  Some b r e c c i a  noted i n  zone 
i n d i c a t i n g  contac t  may occur a long  a f a u l t .  

Sample 1099 is composed of whi te  t o  grey q u a r t z  v e i n  & qua r t z  ve in  brecc ia  
conta in ing  smal l  c l o t s  of p y r i t e ,  cha l copyr i t e  & gossan. The ve in  m a t e r i a l  is  Fe-stained. 
No s u l f i d e s  were observed i n  t h e  i n t r u s i v e  rock, bu t  weathering may have removed o r  
oxidized any metals  which once d i d  e x i s t ,  a s  most of t h e  q u a r t z  ve in  was hosted by the  
i n t r u s i v e  *rock. 

*Note: 
No Sb o r  s i p n  of o lde r  workings were observed. This  may no t  be the exact l oca t ion  ' 

of t he  Rescue Mine c i t e d  i n  Lawerence, 1963, Sb d e p o s i t s  of Nevada, NBMG Bull  61. p .  45. 

REMARKS: 
Sample 1099 

- - 

Photo 

REFERENCES: See l a s t  ~ a r a ~ r a p h  above. 

Bentz /~rooks /Smi th  
EXAMINER: 

9/14/82 
DATE VISITED. 



PROPERTY NAME. Badger 

TYPE OF DEPOSIT: 

ACCESSIBILITY: I 
OWNERSHIP: Alfred Norr i s ,  Harold Woolard & Neww E n t e r p r i s e s .  1 
PRODUCTION: Probably none. 
H,STo&t claims were loca ted  i n  Sept . ,  1975. 

County: Elko 
Mlnlng Distr~ct: Charleston 

AMS Sheet: Wells --- 
Quad M a r y ~  River Basin NW 
seh 

Sec. 1 . T  44N , R  57E 

Coordinate IUTM): 
North ' ' 4 !  6 : Z ! 1 1 1  15  , 
East 0 1 6 1 2 1 5 1 9  18 10 , 
Zone + I 1  

DEVELOPMENT: Bulldozing & d r i l l i n g  

ACTlVITY AT T IME OF EXAMINATION: 

GEOLOGY: The h o s t  rocks a r e  c h e r t s ,  l imes tones ,  q u a r t z i t e s  sandstones,  & c lays tones  of 
probable Ordovician age. The h o s t  rocks a r e  ~ o o r l v  e x ~ o s e d .  

The main ve in  is  a l s o  poorly exposed bu t  appears  t o  s t r i k e  N45W f o r  a  d i s t a n c e  of 
130 ' .  The ve in  is  probably less than  12 '  t h i c k  ti s t e e p l y  i n c l i n e d .  Other more minor ve ins  
& b a r i t e  replaced hos t  rocks occur  i n  t h e  a r e a .  

The b a r i t e - r i c h  m a t e r i a l  con ta in s  minor q u a r t z  & mica & nea r ly  no FeOxs. 

REMARKS: 

REFERENCES: Information from Papke .K. , t o  be publ i shed  i n  NBMG Bul l . .  Ba r i t e  Deposits i n  Nevada. 

Papke, K. (by Bentz,  J . )  9/80 
EXAMINER: DATE VISITED: 



Rock Sample Description 

T: 30N R: 57E 

T: 44N R: 57E 

calcite, barite(?) vein with ox- 

fine graiaed sulfides, mostly 

T: 44N R :  57E 

Rescue Mine quartz breccia. 

Quad I ser T R 

UTM N E 



Element 
Semi-Quantitative Spectrographic Analysis 

Sample Number 

Pb 
(10) 

Sb 
(100) 

Sc 
(5) 

L 

N 

10 

50 

N 

5 
Sn 

(10) 20 N 

Analysls by Branch Explorat~on Research, U S. Geol. Survey. Denver, Colorado 
Fe, Mg, Ti reported In %, all other elements reported In ppm. 
Lower llmlts of determ~natlon are ~n parentheses. 
G =I greater than value shown, N = not detected at limit of detect~on, < detected, but below value shown. 

N 

200 

10 

N 

N 

Sf 
(1 00) 

V 
(10) 

W 
(50) 

Y 
(1  0) 

N 

N 

5 

N 

100 

30 

N 

10 

200 

100 

N 

20 

50 

N 

10 

N 

N 

15 

N 

N 

100 

L 

N 

20 

50 

N 

5 

1 

20 

N 

15 

1000 

10000 

L 

L 

70 

50 

20 

500 

200 

5 

100 

30 

N 

L 

30 

N 

N 



Element 
Atomic-Adsorbtion Analysis 

Sample Number 

Analysis by Branch Explordtion Geochemistry, U.S. Geol. Survey, Denver, Colorado 
All elements reported in ppm. 
Lower limits of determination are in parentheses. 
G = areater than value shown. N P not detected at limit of detection. < detected. but below value shown. 



APPENDIX B 



T a b l e  1 - -0a t . a  f o r  s t r e a m - s e d i m e n t  s a m p l e s ,  L i t t l e  Houyh H i l l s  bSA, N e v a d a  . 

Y -COORD. S-F EX S-MGX S-CAX S - T I %  S-MN S-AG $-AS S-AU S-I3 



T a b l e  1 - - D a t d  f o r  s t r e a m - s e d i m e n t  samples ,  L i t t l e  Rough H i L k s  U S A ,  Idevada  

S - C O  S-Ck S-CU S-LA S  -MO S  -NU 5  - N I  S - P B  S - ~ a  S - s c  s -SN 

1875.5 
18c)SS 
1BVSS 
1 SUSS 
1 9 1 5 5  



T d b l e  I--Oats f o r  s t r e a m - s e d i m e n t  s a m p l e s #  L i f t  l e  R o u g h  H i l l s  U S A #  N e v a d a  

S - V  S-U S- Y S- Z N  S - Z R  S- T H A A -  A S - P  A A - Z N - P  

1 0 0  
2Uc) 
CUU 
LuU 



T a b l e  2--bats f o r  c o n c e n t r a t e  s a m p l e s r  L i t t l e  Rough H i l l s  USA8 N e v a d a  

I - C V O R D .  S-FES S - H 6 X  S - C A X  S - 1 1 %  S-NN S-AG S - A S  S - A U  

2 0  3rlJUb 
2  U  4 8 0 0 0  

< Z U  5 8000 
1 0U > l b r 0 0 0  
l l ru >lurUbCI 



T a b l e  2 - - 0 d t a  f o r  c o n c e n t r a t e  s a m p l e s ,  L i t t l e  Rough W i l l s  USA, N e v a d d  

S-SN (I 5- t ) l  S-CD S  - C 0 S-CR S-CU S-LA S-NO S-NO S-NI  S-PB S-SC 



T a b l e  +?--Data f o r  c o n c e n t r a t e  s a m p l e s ,  L i t t l e  Rough H i l l s  USA, N e v a d a  

S  -U S-Y S-ZN 5-ZR S-1H  AA-AS-P AA- IN -P  

1 I Z C  
1 8 3 C  
t 84C 
1 BSC 
1 d6C 

7ulJ 
70u 
LUU 
7110 



D t t i 5 t  G K A P n l C A L  A A A L Y S I S  - U 5  6  S  S T A T P A C  ( U Z / 0 7 / b L )  

11 I L E  
r o u g h  h i l l s  s e c s  

V A R l  A t L E  

k A k I A . L E  

Y A R I  A U L E  

V 8 R l A d C E  

V A R I A u L E  

V A R I  A o L E  

V A k l  A b L E  

V I K I  A d L E  

V A R I A a L E  

V A R I A U L E  

V A R I A L A L E  

V A R I A c L E  

1.0. 5 C C . . T A I 1 l S  

L O .  1 ~  C u k T A I h S  

I .  14 C O N T r l l i S  

140. 1 5  C U i i T k l 8 r S  

f.6. C i  C O l . T A i h S  

4 . 0 .  Cl C b < + T * l i . 5  

140. LC LVI.TAI~.> 

riu. r o  i C i 4 T A i i . s  

ho. i r  C.J~,TAI~.S 

1.0. 3 1  C b * . T A l h S  

1.b. 3 3  c L l . T A I : . S  

k0. 56  CO..T;llhS 

i t 4 P U T  1 0  h h * * * * *  O P T I O N S  * * a *  

-Lrh-seas- 1 9  5 6  l ~ L b Z l O l J 0 0  

1.6 V A L I D  D A T A  P J I i u T S .  

L O  k A L I D  D A T A  P O l h T S .  

t.0 V A L I D  L A T A  P u I N T S .  

1.0 V A L 1 0  L A 1 6  P O I l i T S .  

h 5  V A L I O  b A T P  P O l i i T S .  

t.9 t * L l u  D A T A  P D l h T S .  

L O  k A L l L  O A T A  P O l h T S .  

140 V A L 1 3  D A T A  P O l I * T S .  

1.b L A L ~ U  C A T A  F ~ l i l i T S .  

t a u  V A L I u  D A T A  F 3 I i e T S .  

L O  V A L I D  O A T A  P b l h T S .  

h O  V L L I D  D A T A  k u l N T 5 .  

T H t X E f O H E  

T h t R L F O h t  

T H t R E F O k t  

I ~ I E R E F O R E  

T H t X t f O X t  

S h r h t F O k L  

T t t E X E f  J R t  

1 H t X E f O R t  

T h E R E f O R t  

T h t R L F O k t  

T H f k E f O k t  

I h E R E f  O k t  

T H l S  V A R I A B L E  U I L L  d E  

T H I S  V A R I A B L E  L l L L  B E  

T H I S  V A K I A B L E  L I L L  BE 

T h l S  V A R I A t i L E  * I L L  BE 

T H l S  Y A R I A d L t  U I L L  I s€  

T H l S  V A C I A M L E  & I L L  U E  

I h I S  V A Y I A b L E  W I L L  eE 

T H I S  V A R I A o L E  * I L L  b t  

T h l S  V A X I A B L C  L l L L  J E  

T t i I S  V A k l A u L E  L l L L  at 

T H I S  V A R I A B L E  h ' I L L  S E  

T H I S  V A R I A d L E  N I L L  6 E  

S K I P P E D .  

S L I P P E D .  

S L I P P E D .  

S K I P P E D .  

s *  I P P E D .  

S K I P P E D .  

S K I P P E D .  

S K i P P E D ,  

S K I P P E D .  

S K I P P E D .  

S K I P P E D .  

S K I P P E  D. 



D C b 3 6  G R A P H I C A L  A N A L Y S I S  - b S  G S  S T A T P A C  ( b Z / L 7 / 6 2 1  

l l T ~ t  
rouyh  n s L L s  s c u s  

S E L E C T E D  V A K l A d L E  I a r O l C E S  
3 4 5 

1 7  16 1 V 
3 4  3 5  

S E L E C T E 3  u A M l  A u L L  I l r € l . T I F  I E R S  
S - f  E l  S  - 1.1 G L b - C A X  S - T I X  
S-CR 5-CU S - L C  S - h l  
A A - A S - P  A A - i 1 . - P  

K G "  

L C b E R  o 0 U : d C A R I t S  O f  Tnt L G h t S l  C L f i S S t S  
u.Stj,~ - b . V 1 7 b b  -L.cSLbu -u.91 7 4 d  
1 . Z ~ ~ L Y  u.563LL 1 . 5 h 5 L t r  0 . 5 6 3 b ~  
C.Sd3bu 1.ZSuLu 

S-tlh S - A G  
5.-Po S - S C  

D A T E  1 1 / 2 3 / 8 4  



n lT. 
w  

IC n 
- r n m  
I C P  
m m - 4  
n 

c-4-4 
> m D  * c a' 
> r 

v m  
c m  
b X - 7  
r n o  
C n . 7  
m  z - c z ;  z 

m - 
*VID 
5 C 
m n r  

x x x r r  a >  
r > r * *  Cry 
I X l X , .  r 
x x * * x  n *  
> X * h ) .  L O  

c c  o r , w  T. 
O N W P C  7 
C- .CC( I  m 
C P  * P C  
C C O - C C ?  n 
w r n w w m  o 
I + + * +  X 

C C C C C  v 
N C C I C P  C 

-4 

h 
r r w  
m  r 

-4 - 
- 9 " .  

- . - . - w W N -  0 . . . . . . .  
C C I V - C *  "2 

F 

C O O W - N I *  O 
F C C * - V N  n 
C O O N - 0 -  
C D 0 U O ) W N  < 
P C C I I O O I O O  D 
m m m w m m m  r 

. . 
-m; 
m  & 

0  - 
v w m  
C 2 

0 9 
w c  
r r  
0  D 
L -I 



D C U 3 6  G k A P c i I L A L  A n k L Y S 1 5  - b S  b S  S T A T P A C  ( 0 2 / b 7 / 8 2 )  

H I S T C G k A I I  F O R  V A 6 I A b L t  s ( S - t . 6 l  ) 

I ~ I u P L I N T S  A Y E  c A Y d E S 5 r L  A S  P . I d T I L O G S  

T H E O R  F R E O  
( N O R H A L  0 1 S T )  ( I H E O R  f H E O  - O & S  f H E P ) * * Z I I H E O L  f R E O  

PEYCE1.T T A U L E  F O h  V A R I A B L E  6 ( S - f 4 b X  ) t l Y  L I N E A R  l W T E R P O L A T I O N  F R O M  F R E O U E H C Y  T A B L E  
I F  S E L E C l c O  P E R C t h T I L t b  F A L L  b I 1 H l h  D A T A  t l T H E R  ADOWE LR u t L O U  T n t  L I M I T S  O F  O E T E C T l O k r  

T H C  u A T A  V A L U E  O h  Tht T A b L t  I S  G I V E N  A S  b . 9 9 9 Y 9 9 1 E  5 0  

S E L E C T E D  
P E R C E h T  l L i  

u A T A  V A L U E  A 1 4 1 1  L O G  O F  V A L U t  



D A T E  1 1  l 2 9 J 6 4  

r o u y h  h i l l s  scds  

L O G  L I H l T S  O b S  C U h  P t k C E N l  P t W C E t J T  T H E O R  f k E Q  
L C c E R  - U P P E N  F k E O  f k t U  f H t &  C O N  f h E U  ( t d O R R A L  D I S T )  ( T H E O R  f R E G  - O b b  f R E P ) * * 2 / T H E O P  F R E O  

T i T A L S  L E S S  H  A h 0  b 19 

il. (10 
u.au 
u.1,3 
5 . 2 6  

4 7 . 5 7  
30.66 
llr.>3 

u . L O  

6 . 8 1 5 t - G l  X X X X X  
l . C ~ u E + b b  X X X X X X X X I ~ X X X X X A X A X X ~ X ~ ~ ~ X ~ ~ ~ ~ ~ ~ X X ~ X X X A X ~ ~ ~ A X X X  
1 . 4 0 o E + C b  X X X A I X X X X A A X X X k A X A X A X X X A X X X X X X X X X X A X X  
2 . 1 5 6 E + u J  A X X X A A ~ X A A A  

T r t E  F O L L U d I I i G  S T A T I S T I C S  A R E  C G M P 1 , T t D  f O h  T H E  i l N O U A L I F l E 0  V A L U E S  O N L Y  

P I h I  H U C  A h 1  I L O G  a 7. C C L b L E - C l  
P A x I X i l ~  A N T I L O 6  = i . L i O L L t + O C  
G E O n E I i l I C  M E A h  = 1 . i L 5 7 7 E + i l u  
G E O U t l R I C  D E V l A l l O M  = 1 . 3 2 & 4 L t + b G  
V A R I A I d C E  O f  L U G S  5 1 . 5 i L i L t - C 2  

P E R C E Q T  T A b L k  FOW V A R I A B L E  5 ( 5 - C A I  t3Y L l N t A R  I k T E h F O L A T I G N  F R O n  F R E O U E N C Y  T A B L E  
1 F  S E L E C l E C  P E n C E k T l L t S  F A L L  k 1 T h l h  D A T A  E I T H E R  k b O V E  OR o L L O b l  T H E  L I M I T S  O f  D E T E L T l O N t  

T H E  U A T A  V A L U t  O h  T H k  T A b L E  I S  G l V t N  A S  0 . Y 9 Y Y L Y l E  S O  

S E L E C T E D  
P E R C E N T I L L  

D A T A  V A L b E  A I l T 1  L O G  G F  V A L U E  



D b G 3 b  G R A P t l I C A L  A l . A L Y 5 1 5  - L S G S S T A T P A C  ( O ; C / t J 7 / b Z )  

L O G  L I M I T S  OES C U l t  P t H C t N l  PEI(CE1.T 
L O l c R  - u P P t X  F n t c  f R L l  R E  C u t 4  T k C b  

L rJ U.00 
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$ . 9 b 5 E + U l  X X A A L  

P E R C E h T  T A U L E  F O R  V A d i A e L t  16 ( S - C U  ) UY L I N E A X  I N T E R P u L A T I O N  F R O M  F h E O U E N C Y  T A B L E  
If S t L E C T t D  P E d C E N I l L c S  T A L L  L I T H l k  D A T A  I i l T H t R  A o O V E  OR b C L O b  T H E  L l t i I T S  O F  D E I E C T I O N I  

T H E  D A T A  V A L U E  O N  T H E  T A d L E  I S  G I V E N  A S  0 . 9 9 9 9 9 9 1 E  5C 

S E L E C T E D  
J 

P E R C E N T ~ L ~  
D A T A  V A L u t I  A N T I  L O G  O F  V A L U t  





7 

00036 G R A P H I C A L  A h A L I S I S  - U S  6 5 S T A T P A C  ( 0 2 / 0 7 l b 2 )  

r o u y h  h i l l s  c o n c  

) F l E Q U E k C l  T A O L E  F O R  V A R I A S L E  19 ( S - L A  ) 

LOG LIRITS OBS cun PERCENT P E R C E N T  THEOR F R E P  

3 L C Y E R  - U P P E R  FREG F R E Q  F R E Q  CUR ~ R E Q  ( N O R M A L  D I S T )  ( T H E O R  F R E P  - 0 8 5  F R E O ) * * 2 I T H E O R  f R E O  

, H I S T C G a m  Fan  J A R l A a L i  19  ( S - L A  > 
R I C P C I N T S  A R E  E X P C E S S E D  A S  A N T I L O G S  

3 C . ~ Q ~ E + U I  X X X X I X X X X  X X  
1 . c 4 o E + i l Z  
~ . i ~ i ~ + b ;  x x x r x x x x x r x x x x x x x x x x x x x x x x x x x x x x x  
f . l 5 7 E + G L  x ~ ~ h x x x ~ x r x x x x x x x x x x x  
L . b 5 4 E + G Z  X X ~ A A X X X X X X ~ X X X k X X x I x x X x x x  
c . 6 0 i t + U 2  X X X A A X h X A X  X 

I H i  F L ' L L O d I N G  S T i l l S i i C S  ARC C C F P U T E O  F O R  T t t E  U N U u A L I f I E D  Y A L U E S  O N L Y  

P E i i C E h T  I A o L E  F O R  V A R I A d L t  1 Y  ( S - L A  ) o Y  L I N t A R  I N T E R P u L A T I O N  F R O M  FREQ'JENCY T A B L E  
I f  S E L L C I L O  P E h C c l ~ l I L E S  F A L L  L I T H I I i  D A T A  E I T H E R  A o O V E  OR b L L O Y  T H E  L I H I T S  O F  D E T E C T I O N ,  

Z h E  D A T A  Y A L U E  ZN I n €  1 A d L E  I S  G I V E N  A S  0 . 9 9 Y Y 9 Y l E  5 b  

D A T A  V 4 L U E  A i 4 T I  LOG O F  V A L U E  



00036 G R A P H I C A L  A N A L Y S I S  - U  S  G S S T A I P A C  ( b S / L ? / b 2 )  

3 
rough n i i l s  conc 

f P E P U E h C Y  T A B L E  FOP V A P I A B L E  2 2  ( S - N I  ) 

D A T E  1 1 / 2 9 / 8 4  

LOG L I ~ I T S  OBS CUM P E R C E N T  P E R C E N T  T H E O R  F R E Q  

3 L O U E R  - U P P E R  F R E O  F R E Q  f R E u  C U H  F R E Q  ( N O R b l A L  D I S T )  ( T H E O R  F R E Q  - O B S  F R E Q ) * * 2 / T H E O R  F R E Q  

T O T A L S  L E S S  H A N D  d 19 

H I S I C G R A M  F O R  V A k I A o L i  2 2  ( S - k l  ) 

R I 3 P O l k l S  A 3 E  i X P R i j S E D  A S  A N T I L O G S  

2 . 1 5 4 E + O l  r x x x r x x x x x x  

3 5 . l a L E + O l  
4 . 0 6 2 t + U l  
c . 8 1 3 E + 0 1  
1 . O u u E * G Z  x x x x x  ' T H E  F ' C L L O ~ I X C J  L 1 A T I a I l C b  A R E  C O H P Y T E O  6 O k  i n E  Y N u Y A L I F I E O  V A L U E S  O I L Y  

@ I k l W U P  A N T I L O G  = 2 . I . L G L b t + L l  
n ~ x l n u ~  A Y J I L O L  1 . ~ ~ L b ~ k + b 2  
GEWEIRIC n t r n  I ~ . C ~ P Y ~ E + I . I  
G S O b l E T A I C  D E V l A T l u I  * < . 5 3 L 5 1 E * U b  

' V I R I A h C E  O f  L J v b  = 1 . ~ i d S 5 t - b l  

' P t U C E h T  T A B L E  F O R  w A X I A O L E  2 2  ( S - N I  ) u l  L I . \ r E A R  I N T E H P O L A T I O I i  f R O n  F R E Q U E k C Y  T A B L E  
I S  S E L c C T c D  P E f i C E N T I L E b  f A L L  L I l H l N  D A T A  i l T H E C  A b O V t  DR u E L O U  T H E  L I M I T S  O F  D E T E C I I O N I  

J 
T h E  D A T A  V A L U E  UId I H L  T A O L E  1s G I V E N  A:, G . Q 9 9 9 $ 9 1 t  5 u  

C A T A  V A L L E  A t J T I  L O G  O F  V A L U E  
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0 0 0 3 6  G R A P H I C A L  A N A L Y S I S  - b S  G  S  S T A T P A C  ( 0 2 1 0 7 / 8 L )  D A T E  1 1 / 2 9 / 8 4  

) rough h i l l s  conc 

.LOG LIMITS 08s cun P E R C E N T  P E R C E N T  THEOR F R E G  

3 L O Y t P  - U P P E R   REG F R E P  F R E P  tun F R E P  ( N O R H A L  D i S T )  ( T H E O R  F R E Q  - 06s F R E P ) * . 2 / 1 H E O R  F R E P  

T O T A L S  L E S S  H  A h 0  d 

H I S T O G U A 4  F O R  V A K i A o L =  i 3  ( 5 - F t i  ) 

W I D P C l k T S  A Y E  L X P k E S S i b  A S  A N T I L O G S  

r H E  F C L L O U I N G  S I A T I S T I C S  A k E  C O W P L T E D  F O R  T H E  U N O U A L I F l E D  k A L U E S  O h L Y  

l l r I n u l  A a T  I L O C  = 2 .  L L U C I ~ E + O ~  
l A X l I U H  A N T I L O G  a J . L u b L C E + b 3  
G E O t % E T R l C  h E A N  r 1 . 2 4 b o 7 t t 0 2  
G t O N E l e l C  D E V l A l l O h  1 . u 8 3 b S t + 0 1  
V A P I A k C E  O f  L Q C S  1 . C 7 l l b E + O U  



PERCENT TABLE F O R  VARlAdLE 2 3  (S-PB ) by L INEAR I N T E R P u L A T I O N  FROH FREQUENCY TABLE 
I $  S E L E C l t O  P E Y C E N T l L t S  FALL Y I T H I N  OATA E I T H E R  ABOVE OR JtLOW THE L l H l T S  Of  OETECTION, - 

1 h E  DATA VALUE ON THE TABLE I S  G I V E N  AS 0 .99999916  50  

DATA VALUE A N T I  LOG OF VALUE 



D O 0 3 6  G R A P H I C A L  A d A L Y S I S  - U S  G  S  S T A T P A C  ( 0 2 / U 7 / & 2 )  D A T E  1 1 / 2 9 / 8 4  

r o u g h  n i l l s  c o n c  

f R E P U E Y C I  T A B L E  F O R  V A R I A b L E  2 5  ( S - S C  ) 

LOG L I~ ITS OBS cun P E R C E N T  P E R C E N T  T H E O R  F R E Q  
L O L E R  - b P P E R  F R E Q  F R E Q  F R E Q  C U H  F R E O  ( N O R H A L  D I S T )  ( T H E O R  F R E Q  - O B S  F R E P ) + * Z / T H E O R  F R E O  

T C T A L S  L t S S  H  A M 0  Li 19 

H l S T O G Y A M  F O P  V A C I A d L t  i s  ( S - S C  ) 
~ I O P O I N ~ S  A R E  C X P ~ E S S E D  A S  ANTILOGS 

l&€ f C L L O d l k G  S T A T  I S T l C S  A R E  C G H P U T E D  F O k  T H E  U N G c l A L L F I E 3  U A L U E S  O N L Y  

P E R C E a l  T A U L E  F O R  V A P I A o L E  2 5  ( S - S C  ) or L I N E A R  I k T E R P O L A T I O N  F R O M  F k E Q U E N C Y  T A B L E  
1 6  S E L E C T E D  P E U C r t c I l L c b  f A L L  u l T H l : i  D A T A  c l 1 H E R  A o O V t  OI+ ULLOW T H E  L l H l T S  C F  D E T € C T I O N ,  

1 h E  u A t A  V L L U i  c l k  T r c t  T A U L t  I S  ( r L V E N  1 5  G.9999991E SO 

L 4 1 A  V A L U E  



00030  G R A P H I C A L  A N A L Y S I S  - IJ S 6 S  S T A T P A C  ( 0 2 / b 7 / 8 L )  

r o u g h  h i L L s  conc 

I R E Q U E h C Y  T A B L E  f U R  V A H I A t l L E  26 ( S - S N  

L O G  L l H I l S  O b S  C u t 4  P E k C E t r T  P E R C E N T  
L O b E R  - u P P E J  f R t Q  F R E Q  F H E U  C U M  F R E U  

T C I A L S  L E S S  t i  L k 0  J 19 

H I S l O G U A k  T O R  V A R I A o L E  io ( S - S N  ) 
N l D P O I N T S  A R E  E X P k E S S E D  A:, A h l l L O G S  

2 , 1 5 c E * b 1  x x x x x  
f . l t L t * O l  x x x x x  
4 . 6 4 2 E + G 1  x x x x r x ~ x r x x  
c . d 1 2 t + G l  
1 . G u u E * U 2  
1 . 4 0 6 E + 0 2  
2 . 1 5 b t * O 2  X x x x X x x x x x r  

T H E O R  F R E U  
( N O R M A L  D I S T f  ( I H E O R  F R E Q  - 08s F R E Q ) * * 2 I T H E O R  

T H E  C C L L O - I h G  S T A T I S T I C S  A L E  C O M P U T E D  F O R  T h E  I J N ~ ~ J A L ~ F I E V  V A L I J E S  O N L Y  

P E H C E L T  T A W L E  T O Y  V A Y I h d L t  2 6  ( 1 - S N  MY L I N E A R  I N T E R b C L A T I O N  f R O M  F R E Q U E N C Y  T A B L E  
If S E ~ t C l t 0  P E d C E N I 1 L E . S  F A L L  i l I n l n  D A T A  f i T n ~ P  h a o v t  OR b t L O *  T H E  L I M I T S  O F  D E T E C T l O N ,  

I n t  b A t A  V A L U t :  0.4 T n L  T A B L E  I S  G l V E N  A:, G . 9 9 L L 9 9 1 E  50 

S E L E C T E D  
P L r l C E N T I L i  

D A T A  V A L U E  A N T I  L O G  O f  V A L U E  

D A T E  1 1 / 2 Y / 8 4  

F R E Q  





D 0 0 3 b  G R A P H I C A L  A N A L Y S I S  - U  S  G S  S T A T P A C  ( G L / U 7 / 8 2 )  D A T E  11 1 2 9 1 6 4  

r o u y h  h i l t s  conc 

, ~ S E P U E ~ C Y  T A B L E  FJR VARIA~ILE 2 7  C S - S R  I 

LOG LIMITS 08s tun P E R C E N T  P E R C E N T  T H E O R  F R E P  
L O Y E R  - U P P E R  F R E P  F R E O  F R E u  C U X F R E O  ( N O R M A L  D I S T )  ( T H E O R  F R E P  - O a S  F R E Q ) * * Z I T H E O R  F R E P  

' T O T A L S  L E S S  M  A h 0  d 

0.00 
0 . G U  
ti. uo 

3 1 . 5 8  
0.00 

2 6 . 3 2  
0.60 

21.0s 
1 u . 5 3  
1 d.  5 3  

0.00 

2 . l S 4 E + b 2  x x r x x i x x x x x x x x x x x x x x x x x x x x x r x x x x x  [.? 3 . 1 r ~ 2 i + i 2  
4 . 6 L L E + 0 2  K X X X h l A i X X k k X X X X X X X X X X X X X X  
6 . 4 1 5 6  +l'L 
1 . i l r ) u k + b 3  X X x X X X X X X X X X X X A X X X X X X  
l . C b ~ E + t l J  X A X r X X X i X A k  
2 . 1 > 4 E + b 5  X A X A A i i i X X A  

THE F C L L O u l i 4 G  S T A T L S T L C S  A R C  C O H P U I E O  f O K  T H C  U t t i U A L l f I E O  V A L U E S  O E I L Y  

~ I X I W L C  AHTILOG = L. U L Q C L E + ~ Z  
h A x I 6 b ~  A I ~ T I L O U  5 2 .  u O L U L t  + b 3  
G E O X E I P I C  X E A N  = 5 . ~ 2 7 l ' l E + 0 2  
G E O R E T R l C  O t C l A l l O ~ i  = L.53sS?'k+lji) 
V A Y I A h C E  u t  L O u S  J 1 . 3 5 7 1  3 E - b 1  

P E R C E h T  T A S L E  f O R  V A a I A B L E  2 7  ( S - S Y  ) B Y  L I N t A R  I N T E R P O L A T I O N  F R O H  F R E Q U E N C Y  T A B L E  
I f  S E L E C T E D  P E R C E . e I I L E S  F A L L  b I T M l f .  D A T A  E I T H t R  A U O V E  O H  o c L O U  T H E  L I M I T S  O f  D C T t . C T I O N t  

t M E  D A l A  V A L U E  O N  T H L  T A b L t  I S  G I V E N  A h  0 . 9 9 9 Y V Y l t  5 0  

S E L E C T E D  
P E R C E k T I L E  

D A T A  V A L U E  A N T I  L O G  O F  V A L U E  





I 

O C 0 3 t  G P A P h l C A L  A h A L Y S f S  - U S  b S S T A I P A C  ( O 2 / 0 7 / & 2 )  O A T E  11 / 2 9 / 8 4  

'I 
r o u g h  h i l t s  conc 

) F R E P u E h C Y  T A B L E  F O R  V A R I A a L E  2 8  ( S - V  1 

~ o c r  L I ~ I ~ S  08s CUN P E R C E N T  P E R C E N T  T H E O R  F R E P  

3 L O b E R  - b P P t R  FREP FREP F R ~ U  C U ~  F R E U  ( N O R M A L  O I S T )  ( T H E O R  F R E G  - 0 d S  F R E P ) r * Z / T H E O R  F R E P  

I C I A L S  L E S S  H A h C  u 19 

H l S T O G 1 A R  F O R  V A R I A o L E  c b  ( 5 - V  ) 
X I O P 3 l k T S  A R E  c X P a E S S L D  A S  A N T I L O G S  

2 . 1 5 4 E + S l  x x x A r x x x x i x h r x x x  
3 . l b L i + ( l l  

6\ 4 . 6 4 i E t G l  X X k h X X I X X X X X X X X X  
t . d l J E + C l  X X X A ~ X A A X X X  
l . a u b i + O L  X X h X X k ~ A X X A X X X X X X X X X X X X X X X I X X X X X X X X X X X X X X X ~ X X X X  
1 . 4 4 b E + O 2  X X X A L  
2 . 1 5 4 E + U L  x x x r *  

T H E  f C L L 6 r l t i G  S I A T I > T I C >  AWE C C M P b T E O  F O R  T H t  U ~ U U A L I F I E U  v A L b t S  O N L Y  

P E R C E A T  I A 6 L E  F J k  V A Y I A B L i  2 b  ( S - V  ) d Y  L I N t A R  I N T E I ~ ~ ' C L A T I O ~ ~  F R 3 H  F R t O U E N C Y  T A B L E  
I F  S t L E C T i D  P t a C c r a I i L E S  F A L L  i l T H 1 ~  G A T A  E I l i l t R  A I J O V E  OR a L L O 2  T H E  L I N I T S  ( iF O E T E C T l O t I t  

I n €  U A l r  V A L C E  O h  T H L  T A B L E  I S  b I V t N  A S  0 . 9 9 S v Y 9 1 E  5 u  

D A T A  V A L U E  A h 1 1  L O G  O F  V A L U E  





D O 0 3 6  G Y A Y H l C A L  A h A L Y S l S  - b 5 G S  S T A T P A C  ( 0 2 J b ? / b Z )  D A T E  1 1 / 2 9 / 8 4  

r o u g h  h i l l s  c o n c  

f l f Q U E N C Y  T A B L E  f 0 N  V A R I A B L E  3 0  1 s - Y  ) 

LOC LIMITS OBS cun P E R C E N T  P E R C E N T  T H E O R  F R E Q  
L O b E R  - U P P E R  F R E Q  F R E Q  F R t O  C U M  F R E Q  ( N O H H A L  D I S T )  ( T H E O R  F R E Q  - 0 8 5  F R E Q ) * * Z / T H E O R  F R E O  

H I S T O G Y A M  F U R  V A R l A d L t  3 b  f S - Y  1 
R f O P O i i 4 r S  A 7 E  t X P I i t S S E D  A S  A N T I L O G S  

2 . 1 5 4 E t O L  X X X X X X X X A X X  
3 . l b 2 t + ( l i  
4 . 6 4 2 € * 0 2  x x x r A x x x x k x x X x x x x x x x x  ~-sz., t . e 1 3 ~ + O Z  x r x r r x r x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x  
l . u i I G E t b 3  x x ~ r h x x x x x x x x x x x x x x x x  

BXJ 

T H E  f C L L O a I i 4 C  S T A T I S T l C S  A R E  C O M P U T E 0  F O R  T H E  U N G U A L I F I E U  b A L U E S  O N L Y  

P t R C E i i  T A B L E  F O Y  V A R I A L 3 L c  30  ( S - Y  d Y  L I N E A R  I N T E Y P b L A T I O N  F R O N  F R E U U E N C Y  T A d L E  
I F  s E L E C I E D  P E R C i f J l l L c S  F A L L  b I T H I E (  D A T A  E I T H E R  k d O V E  O R  L I t L O L I  T H E  L I M I T S  OF D E T E C T I O N I  

T H E  D A T A  V A L U i  T H E  T A O L t  I S  G I V E N  A S  U . P Y Y L 9 V l E  5 U  

D A T A  V A L U E  A : d T I  Lob O F  V A L U E  



O C l O l  C O R R E L A T I O N  A N A L Y S I S  - b S G S  S T A T P A C  ( b 1 / 1 S / A 2 )  b A T E  1 1 1  2 9 1 6 6  

TIILE INPUT ID ~r H . * * * *  OPTIONS * * * * *  OUIPUT ID N n 
rounh  h i l l s  s e o i s c n t s  - 1 r h - s e d s -  19 3 6  1 O 1 1 0 0 0 0 0 0 - I r h , s e d s -  3 4  3 4  

S E L E C T E D  C O ~ u t t h  I N O I C E S  
3 4 

13 1 4  
2  3  2 4  
3 3  3 1  

S E L E C T E b  C O L U n k  I b E h T I F 1  E k S  
S - f  E X  S-HGZ. S - C A Z  5 - T l f  S - K t 1  
5-13t S - d l  S - C D  S - C O  S - C R  
S  - P b  5 - S 6  S - S C  5 - S N  S - S k  
S - 1 1 1  A A - A S - P  Ah-Zit-P A A - S B - P  

S E L E C T E D  R O *  P A I k S  
1-  19  

P H A S E  r u c  R E S U L T S  

S - A G  5 - A S  
S - C U  S - L A  
S - v  S - U  

S - A U  
S-KO 
s-1  

h A  k N  1 N  G  * * T H E  R E S U L T S  F R O H  T H I S  P h A S E  " S H O U L D  N O T "  b E  E N T E R E D  I t 1 1 0  D C J O ~ ~ - F A C T O R  A N A L Y S I S .  
T H E  C O R R E L A T I O N  t 1 A T R I X  f k O K  T H I S  F H A S E  D O E S  N O T  H A V E  T H E  G R A N I A N  P R O P E R T I E S  
U H l C H  A P E  R E Q U I R E D  F O R  F A C T O R  A N A L Y S I S .  



Oi l lo t  C O R R E L A l I C h  A t s A L Y S I S  - U S G S  S l A T P A C  ( 0 1 / 1 5 / 6 2 )  D A  1 E  1 1  / 2 9 / b 4  

A R R A Y  C $  B E A N S  - 
3  4  5 6 7 8 9 10 1 1  

5 - n G x  
12  

) - $ E X  S - C A %  S - 7 1 %  S - W N  S - A G  S - A S  S - A U  S - 6  S -LA  

1 S - $ E X  
2 S - V G i  
3 S - C A X  
4  s - 1 I Z  
5 S - V #  
o S - A G  
7 S - A S  
d 5 - A U  
9 S - E  

10 $ - M A  
1 1  S - b E  
1 2  S - E l  
1 3  5 - C D  
1 6  i - C J  
I S  S - C R  
1 b  S - C V  
1 7  S - L A  
I b  5-80 
1 9  S - h *  
iO S - h l  
2 1  $ - P a  
2 2  S - S B  
2 3  s - S C  
2 4  5 - S h  
2 5  5 - S R  
26 S - V  
2 7  5 - 4  

28 5 - 7  
2 9  S - Z N  
3 U  S - Z R  
3 1  S- In 
2 2  A A - A S - P  
3 3  A A - z t i - F  
3 4  A A - 5 . 8 - P  









DClOl C O R R E L A T I C h  A N A L Y S I S  - U S G S  S T A T P A C  (01115162) D A T E  11129164 

A R R A Y  O F  V A R I A N C E S  - 
3 c 5 o 7 8 9 10 11 12 

S - f E Z  5 - h G Z  S - C A Z  S - 1 1 %  S  - M N  S - A G  S  - A S  S - A U  S -8 S - B A  

1 $ - F E Z  
2 S - M G i  
3 S - C A S  
4 S - l l f  
5 S-PI: 
b S - A G  
7 S - A S  
d S - L U  
9  5 - 0  

10 S - t A  
11 S- '5E  
1 2  S - d l  
13 S - C C  
14 S - C O  
1 5  S - C R  
16 S-CU 
17 S - L A  
l o  5 - t ; 3  
1 9  S-hJ 
iC S - t i 1  
21 S - Y d  
2 2  s - $ 8  
23 S-bC 
24 S - S N  
2 5  S - S R  
26 s - v  
2 7  S-u 
28 5 - Y  
2 9  5 - L N  
3U S - 2 R  
31 S-TH 
22 A A - A S - P  
33 A A - z r t - r  
34 A A - $ 8 - P  

0.(110 
0.008 
G.010 
0.010 
0 .045  
0.630 ........... ........... 
0.008 
0.U3U 
O.CO0 ........... ........... 
0.UlO 
0.000 
0. JOO 
O.CO7 ........... ........... 
o.uo0 
0.076 

*.*.*..*.*. 
0.0UO ........... 
0.0313 
0.008 ........... 
0.010 ........... 
0.005 

.****..*.*. 
0.128 
0.0J9 ........... 



DClOI C O R R E L A T  l O h  A N A L Y S I S  . U S G S  S T A T P A C  ( t J l I 1 5 1 0 2 )  b A T E  1 1 1 2 9 1 8 4  

A R R A Y  C f  V A R I A h C t S  . L O l i T  . 
1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0 2 1 

S - b c  
2 2 

S-LI S - C D  s - c o  S- c R S-cu  S-LA s-no S-he s -n i  

S - F E A  
s - H G X  
S - C A k  
5 - 1 1 4  
5 - * N  
5 - A G  
S - A S  
5 - A l l  
s - 2  
5 - C A  
S - b E  
S-cl 
5 - C O  
5 - ( 0  
S - C R  
S - C U  
S - L A  
S - Y O  
S - h B  
S - h l  
s - P O  
S -  S d  
5 - S C  
S - S k  
S - S R  
5 - V  
5 - h  
5 - 1  
5 - Z N  
S - Z R  
S-TH 
A 4 - A S - P  
A A - Z N - P  
A A - S b - P  
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. O O .  C. C C  
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PFP : : PPPPPP 
C C - .  . C C P C O O  
- w e .  . C P N . . O C  
- D m  S O N - w C C  

. O C O O . .  ........ . . C C C C  . *  . . N u m w  . . ' Y U * .  . 

. . .  . . . . . . . .  . . . . . . . .  . . . . . 

. 0 . 0 . 0 0 . 0 . 0 0 * .  0 0 0 0 . .  . . . . . . . . . . . . . . . . . . . .  
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00101 COURELATlOh hnALYSIS - USGS STATPAC ( 0 1 I l S l b i )  DATE 11 /29/8C 

A R R A Y  CF VARIAhCES - COhT. 
33 34 

S-TH AA-AS-P 
1 S-fEX ........... 0.044 
2 f - p ~ x  ....*.r.*.* 0.053 
3 S - C A ~  ........... 0.L14 
4 s - 1 1 ~  .......*... 0.01b ........... 5 S-NN 0.044 ........... 6 S - A G  0.b30 ...................... 7 s - r s  ...................... b S-AU ........... 9 5 - 6  0.116 ........... 10 S - t A  b.bc9 ........... 11 5-SE 0.b13 ...................... 1 2  S - c l  ...................... 13 S-CD ........... 14 S - C O  0.G35 ........... 15 S - C R  L.uC4 ........... 10 S-CU 0.050 ........... 17 S-LA (r.iJL1 ...................... 16 s-r;o ...................... 19 S-1.d ........... 213 S-t.1 0.076 ........... 21 S-Pa 0.b30 ...................... 22 s-sd ........... 23 S - S t  0.ULO ...................... 24 S->N ........... 25 S-5R G.iJ3o ........... 20 S - V  0.b50 ...................... 27 S-L ........... 2d S - Y  0.057 ...................... 29 S-ZN ........... 3lI S-ZR 0.069 ...................... 31 S - T H  

32 AA-AS-P ...*.....a. 0.047 
33 A A - Z N - P  ........*.. 0.055 
34 AA-Sd-P . a * * . * . . * * *  * * * * * * * * * . *  

3 5 36 
AA-ZN-P AA-SB-P 

u.044 I.......... 
6.064 a.......... 

b.(,1) ..**.**.."* 
b,(,21 .........a. 

(,*(,42 ........... 
u,G30 * - . r + & + * . + $  ...................... ...................... 
0.108 ........... 
b.026 ........... 
0.011 . . r . . * . * * * r  ...................... ...................... 
(,.()34 ........... 
(,."a7 f.. l " f * * f L f  

0.057 ..*..*.**.. 
().L21 ........... ...................... ...................... 
b.076 . . a .  *.*.*. . 
0 . ~ 3 2  ...r.....*. ...................... 
0.02; ..**..+..** ...................... 
L.L39 ........... 
0.960 e.......... ...................... 
(,.us4 ..**..*..** ...................... 
0.083 ........... ...................... 
0.047 *.**..**+'* 
0.OSb ........... ...................... 



DClOl C O R R t L A T I O I a  A H A L Y S I S  - U S G S  S T A T P A C  ( L l I 1 5 I b Z )  

C O L U h N  V E R S O S  C O L U P i N  C O R R t L A T l O N  NO. OF 
C O E f f  I C l E t f T  P A I R S  

1 ( S - f E 5  
1 ( S - f E l  
1 ( S - F E Z  
1  ( S - F E Z  
1  ( S - F E L  
1 ( $ - F E Z  
1 ( $ - F E k  
1 ( S - F E Z  
1  ( S - F E Z  
1  ( S - F i ;  
1  ( S - F C k  
1 (S-FE;.  
1 ( S - F E i  
1 ( S - f E i  
1 ( S - f E .  
1 ( S - F E Z  
1 ( S - f E 5  
1  ( 3 - F E S  
1 ( S - $ E L  
1 ( S - F E i  
1  ( $ - F E Z  
1 ( S - F E Z  
1 ( S - F E Z  
1 ( S - f E A  
1 ( S - F E X  
1 ( S - F E Z  
1  ( S - f E L  
1 ( S - f C r  
1  ( S - F E Z  
1 ( 5 - F E i  
1 ( S - f E i  
1  ( S - F E Z  
1 ( S - F E Z  
2 ( S - M G I  
2 ( $ - * G I  
Z ( S - F G X  
Z ( S - M G X  
2 ( S - M G f  
2 ( S - P i G X  
2 ( 5 - 6 G Z  
z ( s - U G Z  
2 ( S - M G Z  
2 ( S - R G f  
2 ( S - P i G Z  
2 (S-VG:  
2 ( S - R G i  
2 ( 5 - F G Z  
z ( s - F G X  
Z C S - M G Z  
2 ( $ - P i c 1  

(S-6,GX ) 

( S - C A S  ) 
( S - 1 1 2  ) 
( S - H N  
( S - A G  ) 

( $ - A s  ) 
( S - A U  ) 

( S - b  ) 
( S - < J A  ) 

( 2 - a t  ) 
( 5 - 1 3 1  ) 
( S - C D  ) 

( 5 - C O  ) 

( 5 - C k  ) 

( S - c c  ) 

( s - L A  
0-1.C ) 

( S-1.6 ) 
( 5 - t " 1  1 
(S-PI, ) 

( S - S O  1 
( S - S C  ) 

( s - S N  
( S - s w  ) 

( S - V  1 
(S-• ) 

( 5 - 1  ) 
( S - Z N  ) 

( S - z u  ) 

( S - T H  ) 
( A A - A S - P  ) 

( A A - Z N - P  ) 

( A A - S B - P  ) 

t r - C A i  ) 

( S - 1 1 %  ) 
(S-H;4 1 
( S - A G  ) 

( $ - A S  1 
(S-AL,  ) 

(S-u ) 
( S - a A  ) 

( S - d E  ) 
( S - d l  ) 

( S - C D  ) 
( S - C O  ) 

( S - C k  ) 
( S - C U  ) 
( S - L A  ) 

( S 4 0  ) 

( S - N B  ) 



O C l O l  C O R k E L A T I O N  A h A L Y S I S  - U S G S  S T A T P A C  ( 0 1 / 1 5 / b 2 )  

2 ( S - F G Z  
2  ( S - K G 1  
2  ( S - V G 1  

. 2  ( S - P G X  
2 ( S - H G Z  
2  ( S - & G Z  
2  ( S - V G Z  
2  ( S - P G Z  
2  ( 5 - K G X  
2  ( s -HGX 
2  ( s -nbz  
2  ( S - K J Z  
2  ( S - r r G f  
i (S-t'G: 
2  ( 5 - V G X  
3  ( s - C A Z  
3 ( S - C A T  
3 ( $ - C A T  
3 ( S - C A Z  
3  f S - C A I  
3 ( S - C A I  
3 ( S - C A Z  
3 ( S - C A X  
3  ( S - C A Z  
3 ( 5 - C A S  
3 ( S - C A X  
3  ( S - C A A  
3 (S-CA;  
3  ( S - C A Z  
3  ( S - ( A X  
3 ( S - C A X  
3  ( S - C A Z  
3 ( S - C A A  
3 ( S - C A %  
3  6 s - C A l  
3 ( S - C A Z  
3  ( S - C A Z  
3 ( S - C A Z  
3 ( S - C A Z  
3 ( S - C A X  
3 ( S - C A X  
3 ( S - C A Z  
3 ( S - C A X  
3 ( S - C A L  
3 ( $ - C A I  
3 ( S- C A Z  
L ( 6 - 1 1 1  
4 ( s - - T l A  
4 ( 5 - 1 1 %  
4 ( S - T l Z  

) 2 0  ( S - I t 1  ) 

1 ~1 ( S - P U  1 
1 2 2  ( S - S d  ) 

) 2 3  ( S - S C  ) 

) 2 4  ( S - S h  ) 

) 2 5  ( S - S R  
) 2 6  ( S - J  ) 

) L? ( S - u  ) 

) 2 6  ( 5 - 1  ) 
) 49 ( S - 1 P i  1 
) 3 U  1 5 - Z k  
) ,1 ( S - 1 H  ) 

) 3 2  ( A A - A S - I '  ) 

) 5 3  ( A X - I N - P  ) 

3 4  ( A A - S b - P  ) 

) k ( S - 1 1 2  ) 

1 5 ( S - f l , r  
) o ( S - A G  ) 

) 7 ( S - A S  1 
) 6 ( S - A U  ) 

) Y  ( 5 - 0  ) 

) 1 C ( S - U A  ) 

) 1 1 ( S - d E  ) 

) 1 2 ( S - 0 1  ) 
) 1 3 ( S - C D  ) 

) 1 4  ( S - C O  ) 

) 1 5 ( S - C R  ) 

) l o  ( S - C U  ) 

1 1 7  6 s - L A  ) 

) 1 t $ ( S - R O  ) 

) 1 9  ( S - h b  1 
) 2 0  ( S - N I  1 
) 2 1  ( S - P B  ) 
) 2 2  ( 5 - S d  ) 
) 2 3  ( 5 - S C  ) 

2 4  ( S - S N  ) 
) 2 5  ( S - S h  1 
) i 6 ( S - V  ) 

) 2 7  ( S - U  1 
2 8 ( S - Y  1 

) 2 9  (S-214 ) 
) 3 u  ( S - Z P  ) 

) 31 ( S - T H  ) 

3 2  ( A A - A S - P  ) 
) 3 3  ( A A - I N - P  ) 

) 3 4  ( A A - S B - P  ) 

5 ( S - H N  1 
1 o (S-A[. ) 

1 7 ( S - A S  
) & ( S - A U  ) 

C O R R E L A T I O N  NO. O f  
C O E F f I C I E N T  P A I L S  

6 . 2 3 6 5  
- u . 3 0 9 1  

***....* 

0 . 7 6 6 3  ..... t.. 
( r . 4 6 0 8  
O . 9 G 1 9  .. ...*.. 

- 6 . 1 6 1 1  . . . . . . . * 
- 0 . 3 9 1 8  

* *  t..... 
6 . 2 L 5 C  
0 . ~ 5 7 6  

t*...... 

L - 2 1 4 2  
0 . 2 4 2 6  

- U . 5 0 0 6  
* . . . . b . . . . . . . . . . 

b . b ? ? 5  
- b . 1 8 1 8  
- 0 . 0 4 Y 7  . . . . . . . . ... tt... 
- 0 . C 0 3 0  
- 0 . 3 0 6 3  
- 0 . 2 2 8 6  
- 0 . 2 6 3 5  

*... *..* . . . . . . . 1 
- 6 . 5 5 6 4  
- 6 . 2 9 3 9  

..*..*.* 

0 . 1 6 8 2  *...... t 
0 . 6 9 6 5  
0 . 4 3 4 3  

t * * . I . t * *  

-0.4 2  1 2  
I... t*..* 

- 0 . 1 1 1 5  
I.*".**** 

- 0 . 2 1  5 0  
- 0 . 5 3 3 0  

**..*... 
0 . 5 4 1 5  
0 . 5 0 0 0  

....I... 

*"*.*.** 



O C l G I  COhRELATIOh A k A L Y S I S  - USGS SIATPAC ( 0 1 l l S l b Z )  

4 ( S - 1 1 %  
4 (5 -71 :  
4 ( S - 1 1 %  
4  ( 5 - 1 1 X  
4 ( 5 - l I I  
4 ( S - T l i  
4 ( S - l l i  
4 ( S - Y I X  
4 ( 5 - 1 1 %  
4 f S - l l &  
4  ( S - l l i  
4 ( s - 1 1 ~  
4  (5 -11 ;  
4  ( 5 - 1 1 %  
4  (5 -111.  
4  ( S - I l k  
4 ( S - 1 1 %  
4  ( i - Y l A  
4  ( S - 1 1 4  
4  ( 5 - 1 1 2  
4  ( 5 - 1 1 1  
4 ( S - 1 1 %  
4 ( S - T I *  
4  (5-111. 
4  (5 -711.  
4 ( S - 1 1 %  
5  (S-UN 
5  (S-EN 
5  ( S - r N  
5  (S-CN 
5  (S-YN 
5 (S-CN 
5 ( S - r h  
5  ( S - r N  
5  (S-UN 
5  (S-UN 
5 (5-6:i  
5 (5-I'M 
5  ( S-nr4 

(S-UN 
5  ( S - H h  
5  (S-UN 
5 (S-Wh 
5  ( S - C h  
5  t s-Kh 
5 (S-UN 
5  ( S - & N  
5  (S-FN 
I ( s - r ~  
5  (S-UN 

0-0 ) 

( S - d *  1 
(S-UE ) 

( 5 - 0 1  ) 

(S-CD ) 

( 5 - c o  ) 

(5 -Ch ) 

(b-CKI ) 

( s - L A  ) 

( S - n o  1 
(S-No ) 

( S - i i l  ) 

(S-PU ) 

( $ - S o  ) 

( 5 - s c  ) 

( 5 - > t i  ) 

(5-SC 1 
( > - V  ) 

( 5 - *  ) 

( 5 - 1  ) 

(S-Lid ) 

( S - Z k  ) 

(S-Ttt  ) 
(A*-AS-P ) 

( A h - L l i - P  ) 

( A A - S U - P  ) 

( S - A 6  ) 

( S - k b  ) 

(S-Au 1 
( 5 - 0  ) 

(S-CIA 1 
( S - B t  ) 

( 5 - d l  1 
(S-C3 ) 

( 5 - c o  ) 

(S-CH 1 
(2 -CU 1 
(S-LA ) 

(5-HO 1 
(5-Nb ) 

(s-NI ) 

(S-PB ) 

( s - s n  1 
(S-SC 1 
(S-SN ) 

(S-SR ) 

(S-V ) 

(S-Y ) 

( 5 - 1  ) 

(S-LN 

0 .3120 
l1.0310 
6 . 3 3 6 6  . . . . . . . . . . . . . . . , 
U.uP4tl 

-1,.02tiZ 
0 .3530 
0 . 0 2 8 0  ....*.. " 

t....... 

0 . 2 0 3 4  
(r.3550 . . . . . . . . 
0 . 7 b 5 5  .,...*., 
G.2876 
L . 4 8 3 2  .*.....* 
u . 4 1 7 9  

t*...... 

u . 1 5 4 7  
.* I..... 

t r .1784 
b . 4 3 6 6  

.* "....* 
1  .LOUU 

* * a * * . . .  

*La..... 

-0 .1589 
0.1883 
0 .1665 .... t.., 

t.. t .... 
(1.0237 

4 . 3 4 3 4  
- t i .2201 

0 .1094 *.,....* 
.**.***. 

-0.261 7  
0.56irS .*..*... 
L . 4 3 9 7  .. tt...* 
0.4658 
0 .1088 

**"**... 
0 .2136 

.* .....* 



D O 1 0 1  C O X ~ E L A T I O N  A h A L Y S I S  - I J S G S  S T A T P A C  ( G l I l S l b Z )  

C C L U H ~  V E C S U S  C O L U H N  C O R R E L A T I O h  NO. O f  
C O t f f l C I E l r i  P A I ~ S  

5 ( S - n N  
5 ( S - U N  
s (s-rr; 
5  ( S - U N  
5 (5-Hh 
0 ( S - r G  
0 ( S - A G  
6 ( S - A G  
6 ( S - A G  
0 ( S - A G  
o ( s - r G  
o ( S - A G  
6 ( S - A G  
o ( S - A G  
6 ( S - A C  
6 ( S - A G  
6 ( S - A G  
6 ( 5 - A G  
6 ( S - C G  
o ( 5 - A 6  
t t s - * s  
6 ( S - A G  
0 ( S - A G  
6 ( S - A G  
6 ( S - A G  
e ( 3 - A C  
6 ( S - A G  
0 ( a - A G  
6 ( S - A G  
o ( S - A G  
6 ( S - # t i  
6 ( S - A G  
6 ( S - A G  
7 (5 -115 
7 ( 5 - a s  
7 ( S - A S  
7 ( $ - A S  
7 ( S - A S  
7 ( S - P S  
7 ( S - A S  
7 ( $ - A S  
7 ( $ - A S  
7 ( S - 4 s  
7 ( $ - A S  
7 f S-AS 
7 ( 5 - A S  
7 ( S - P S  
7 f S-AS 
7 ( 5 - A S  
7 ( s - A S  

) $U ( > - l a  
) 3 1  ( 5 - l r l  
) 3 2  ( A h - A S - P  
) 3 3  ( A A - I N - P  
f 3 1  ( A A - S a - P  

7 ( S - A S  
) 8 ( S - A J  
) V ( 5 - d  
) l u  ( S - d A  
) 11 ( S - O L  
) 12 ( S - d l  
) 1 3  ( S - C u  
) 1 4  ( 5 - L O  

1 5  ( S - C h  
) 1Cr ( S - C J  
) 1 7  ( S - L A  
) 1 4 ( S - H O  
) 1 3  <s- :<a  
1 2J ( S - N 1  
) il ( S - P o  
) L L  ( ' ) -SU 
) L5 ( 5 - S C  
) 24 ( 5 - a N  
) 2 5  ( S - s w  
) i b  ( S - V  
) & ?  ($-.I 

) 63 ( S - Y  
) 2 9 C b - Z u  
1 5U ( 5 - L k  

3 1  ( S - 7 H  
3 2  ( A A - A S - P  

) 3 3  ( A A - i N - P  
) 3 4  ( A A - S B - P  
) I ( 5 - X U  
1 9 ( S - d  
) 16 0 - u A  
) 11 ( S - d t  
) 1 2  ( S - 0 1  
) 1 3  ( S - C D  
) 1 4  ( S - C O  
) 1 5  ( S - C k  
1 l u ( S - C U  
) 1 7  ( 5 . - L A  
) 11) (5 . -KO 
) 19 (5-fib 
1 2 6  ( S - N l  

21  ( S - P i 3  
) 2 2  1 s - S b  
) 23 ( 5 - S C  
) 2 4  (S-St4  

0 . 1 5 8 6  
...a a*.. 

- 0 . b 3 3 3  
0.1 lt92 

. * I ( . . . . *  ..*....* 

.....*** 
-1  . u o o c J  
-u. si)ou ..... *.. 

r t . . . . . . .  . . . . . . . . 
-u.sooo ..* .. ... 

**.*.... 
u. S O 0 0  ..... 1.. 

.**.**.* .*.....* 
1. O O U b  

..**...a ... t*... ..*..".* 
-rJ.SOOO 
-u. 5  GOO 

*.*.*... 
O.SOOG 

, . . . . . . . 
0.5 006 

.*****.. 
b . 7 1 4 2  
0.8912 . . . . . . . . 

* * * * * * * *  *... *..* 
..**.**" *...*... 
* . . . . . . ....* t t *  

*.a ....* .*"..*.. 
L....... . . . . . . . .*....*. 
l.... *.* 
.".*.**. 
l*...Lt* 

* . . . I . . .  

*..***** 
***....* 



CCLUHt. '  V E R S U S  C U L b h t r  C O R k E L A T I C N  NO. O f  
C O E f  f I C l E l % T  P A l h S  

7 ( S - C S  
7 ( S - C S  
7 ( $ - A S  
7 ( S - A S  
? ( S - A S  
7 ( 5 - A S  
7  0 - 6 s  
7 ( S - r s  
7 0 - r s  
7 ( S - C S  
t ( S - A U  
8 t S-AU 
C (S - .4U 
E ( $ - ? d  
8 ( S - A d  
8 ($.-Ad 
b ( S - A U  
8 ( S - B U  
8 ( S - A U  
8 ( S - A U  
8 ( S - A U  
2 c s - A U  
E ( S - A U  
a t s - A U  
d ( S - A U  
e t s - A U  

( S - A i i  
8 ( S - A U  
e ( S - A U  
e cs - ru  
e t s - r u  
8 ( S - A U  
t ( S - A U  
e ( s - A U  
8 ( S - A U  
8 ( S - A U  
9 ( S - t  
9 ( 5 - 6  
5 ( 5 - 6  
9 ( S - b  
9 ( S - u  
9 ( S - E  
5 ( r - E  
9 ( S - 0  
5 (S-E 
9 ( s - e  
5 ( S - 6  
9 ( 5 - e  
5 (S-8 
5 ( 5 - 1  

( s - s h  ) 

( S - J  ) 

( 5 - *  ) 

( 5 - 1  ) 

( S - Z h  
o - z n  ) 

( S - T * i  ) 

( A A - A S - P  ) 

( A A - Z N - P  1 
( A A - S d - P  ) 

( S  -u 
( 5 - B h  
( S - m i  ) 

0 - d l  ) 

( S - c o  ) 

( S - C O  ) 

( S - C b  ) 

( S - E l )  ) 

( S - L A  ) 

( s-r,o ) 

(5-1.0 ) 
( S - h l  ) 

( S - 2 0  ) 

( S - 5 0  ) 

( 5 - S C  ) 

( S - S h  ) 

( S - > Y  ) 

( S - v  ) 
( 5 - *  ) 

( S  -1 ) 

( S - L k  ) 

( S - Z H  ) 
( S - I n  1 
( A A - A S - P  ) 
( A A - Z h - t '  ) 

( A A - S C I - P  ) 

( & - & A  ) 

( 5 - 0 E  1 
( S - I i 1  ) 

( S - c u  1 
( S - C O  1 
( S - C R  1 
( S - C U  ) 

( S - L A  1 
(S-HCI 1 
(S-NCI ) 

( 5 - l J l  ) 

( S - P U  ) 
( S - S t l  ) 
( S - S C  ) 

* . . . . . . . ... I * . . .  .... I ... . . . . . . . . 
*.***... ...*.*.. 
. * . . * I . .  .... ".*. .*....*. . ..". ... ... l.".. *... "... ....*... 
t....... . . . . . . . . *....*.. .. *...tt 
.*..***. . . . . . . . . . . . . . . . . .....*. t ... 4.k.b . . . .I. I .  ... t*... . . . . . . . . ..**.*.. ....... t ..*..*.. 
.**".**. 
*.a.  t*.. .....*.. .*.....* *.... *.. 
...I..*. ....* L.. .... *... 

b . l r 2 1 5  
- i J . 4 8 0 1  

**...*.. ...*. 1.. 
0 . 5 6 7 3  
~ 1 . 7 9 7 8  
0 . 6 5 8 6  

- ~ 1 . 3 1 b 8  
l..*"*f* ... * * * . a  

c.ovo1 
- U . 4 5 & 3  

..***..* 
0 . 6 4 0 9  



5 ( 5 - 2  
5 ( S - c  
9 ( S - 8  
5 (S-L: 
9 ( S - b  
9 ( S - a  
5 ( S - 8  
5 (S-L! 
5 (S -8  
9 ( S - t  
9  (S-M 

t C  (S-bA 
IC c s - e r  
1 C  t s - u A  
1 6  (S-irA 
1 C  (S-6A 
1 0  ( 5 - € A  
1 0  (S -a&  
1 C  (S-6A 
1 0  (5 -bA  
I C  (S -aA  
1 6  ( S - u h  
1C (S-dA 
1 0  (S-CA 
1 C  (S-BA 
1 C  t s - t A  
1 0  (S-6A 
1 0  (S-bA 
1 0  t s-EA 
1 C  (S-aA 
1 J  (S-BA 
1C (S-bA 
1C (S-6A 
I C  ( S - t A  
1 C  (5 -8A  
1 1  (S-6E 
I 1  (S-EE 
11 (S-BE 
11 f $-ME 
11 (S-OE 
1 1  (S-ME 
11  (S-bE 
11 (S-BE 
1 1  (S-bE 
11 (S-BE 
1 1  (S-bE 
1 1  (S-ME 
1 1  (S-BE 
3 1  (S-BE 
9 1  CS-bE 

) 24 (5-511 ) 
) LS 0 - S f i  ) 

~b (S-V ) 
) i ? ( S - d  ) 

) 2 8  (S-Y 1 
) 29 (5-214 ) 

) 3u  (S-2R ) 

) 5 1  0 - 1 H  ) 

) 32 t An-AS-P 
) 3 3  cAA-Ll.-P 
) 54 (MA-Sb-P ) 

) 11  (S-uE 1 
) 12 ( S - 3 1  ) 

1$ (5 -cc  ) 

14 (S-cu 1 
) 1 >  (S-Ck ) 

) l o  (S-cu ) 

) ~ ~ ( S - L A  ) 
) 1 6  ( s - a u  1 
) 1 9  (S-1.6 ) 
) 2bCS-hdi 1 

21 (S-PC. 1 
) 22 (S-ju ) 

) 23 (S-SC 1 
) LC (S-St1 ) 

25 (S-SH ) 
) LO ( S - J  ) 
) i 7 ( S - r  ) 

) i d  (S-Y ) 

29  (S-21. ) 

) 31 r (S -Zk  
) 31 (S-Th > 
) 32 (AA-AS-P ) 

) 35 (AA-It+-P ) 

34 (AA-SB-P ) 

) 12  ( 5 - u l  ) 

) 1 3 ( S - c o  1 
) 14 (S-CO ) 

) 1 S ( S - c i c  ) 
) 1 0  (S-cu ) 

) 1 7  (5-LA ) 

) t d ( s - n o  ) 

) 1 9  (S-dB ) 

) 2 l J ( S - N l  ) 
) 2 1 ( S - P O  ) 

) 22 (S-SB ) 
) 23 (S-SC 
1 2 4  (S-SN ) 

) 25 (S-SR ) 

1 26  (5-V ) 

CORRELATION 
CDEFFICIEhT 

*......* 
-(t.0439 
L.7613 

.*..*..* 
-G.U93G . . . . . . . . 
-0.1 737  

4 1 1 * . 1 1 . .  

6.3242 
0.2732 . .. .. .*. 

-b.u719 
t..... *. 
t . . . . . . . 

-0.0411 
-1J.1512 
-D.(JLSC 
-0.1 5L6 

...a .... 
tt...... 

0.0651 
-6.0452 ..... ".* 
-0.0236 

.* t..... 
U.3196 
lJ.1395 

...a* t t t  

-b.USOb .... ... 
-0.0396 .... "9.. 
-0.5669 
-0.1320 ......* t 

.**.*... .*.."..* 
-6.4521 
-6.3671 
-0.0242 

0.2525 ....*..* ...* "... 
-0.0726 

0.5218 . . . . . . . . 
-0.0649 .... * ... 
-0.032b 
-1r.2885 

NO. (tf 

PAIRS 



CCCUHN VECSUS CJLUH& CORhELATION ?lo. O f  
COtFF I C I E N T  PA IRS  

1 1  (S-EE 
I 1  ( 5 - W E  
1 1  ( 5 - r E  
1 1  ( L - t E  
1 1  ( S - r E  
1 1  ( 5 - d E  
1 1  (S-CE 
1 1  ( 5 - t E  
1 2  ( S - c i  
1 2  ( s - r l  
1 2  ( S - t i  
1 2  ( S - E l  
1 2  ( S - c l  
1 2  ( 5 - M I  
1 2  ( S - c 1  
12  ( S - E l  
1 2  ( 5 - b l  
1 2  ( S - 0 1  
12 1 s - 8 1  
1 2  ( 5 - e l  
1 2  ( S - c 1  
1 2  ( S - M I  
1 2  ( 5 - 6 1  
1 2  ( S - c I  
1 2  ( 5 - u l  
1 2  ( S - b l  
1 2  ( S - G I  
12  ( S - b l  
1 2  ( S - b l  
1 2  ( 5 - M i  
1 3  (5-CD 
1 3  ( S - c o  
1 3  (S-CO 
1 3  (S-CD 
1 5  (S-CD 
1 3  (5-CD 
1 3  (S-CD 
1 3  (S-ED 
1 3  (S-CD 
1 3  (S-CD 
1 3  (S-CD 
1 3  1s-CD 
1 3  (S-CD 
1 3  (S-CD 
1 3  (S-CD 
1 3  (5-CD 
1 3  (S-CD 
1 3  ($ -ED  
1 3  (5-CD 
1 3  t s-CD 

2 7  ( 5 - u  ) 

i a  ( 5 - 1  ) 

L11 0 - Z h  ) 

3 0  (S-ZR 1 
3 1  (S-TH ) 

32 (Ah-AS-P 1 
5 5  (AA-ZN-P ) 

54 (AA-56-P ) 

1 3  (S-CO 1 
l b  0 - c o  1 
15 (S-cw 
l o ( $ - C U  ) 

1 7 ( S - L A  ) 

l o  (S-Ei l ,  ) 

1 7  (S-1.L 1 
ZL1(5-141 ) 

2 1  (S-Po ) 

c: (5 -Sb ) 

is (S-5C ) 

2 4 ( S - S t r  ) 

LS (S-SR ) 

z b  (5 -V 1 
2 7  (S-d  ) 

c b  (S-Y ) 

2 9  (S-ZN ) 

>L (S-Zn 1 
1 1  (5-TH ) 

3 2  (AA-AS-P ) 

33  (Ah-ZC-P ) 

34 ( & A - a b - k  ) 

14  (5-CO 
1 5  (5 -Cn ) 

l o  (S-CU ) 

1 7  (S-LA 
1 8  (S-N6 ) 
I ?  (S-Nd ) 

Z O ( S - r r I  ) 

2 1  (S-Pt, ) 

2 2  ( 5 - 5 0  
2 3  (S-SC ) 

C L  (5-514 ) 

2 5  (S-SR ) 
2 0  (S -v  ) 

2 7  ( 5 . 4  1 
28 (5 -Y ) 

2 9  ( s - L N  ) 

3 0  (S-ZR ) 

3 1  (S-TH 
3 L  (AA-AS-P ) 

3 3  (AA-LN-P ) 

.....a t. 

r.... t.. 

.* l . . t . .*  

.I*....*. ..... t.. 
**.....* 
*..*.~*. *. t..... .**..... ... *.*,. 
a* . . * . * .  

* . . . . *a*  

.*.*.*** 
* . . . . . . . 
*....*** .....*. * .... t... 
...a a * . .  

..**.. t. *......* 

.".A,..* .... . . * I  ...*..*. 
L....... ....... " *.. t.... 
*.....*a 

t..*..** 

6 . .  *...* 
.*.*.*** 
*It..*** 

el..*.** ..*..**. *...... 
* . . . * * . a  . . . . . . * . 
*.....*a *......* 
I...*.** . .. . . ..* ...... * *  
*b.....* 

DATE 1  t l 2 P I b 4  



D C l U l  CORaELATlCh A l i A L Y 5 I  S  - USGS STATPAC ( 0 1 1 1  5 / 0 2 )  

1 3  (5-CU 
1 4  ( 5 - c o  
1 4  0 - C O  
1 4  (S-CO 
1 4  (S-CO 
1 4  (S-CC 
1 4  (S-CO 
1 4  ( S - c o  
1 4  (S-CO 
1 4  ( S - c o  
1 4  0 - C O  
1 4  ( 2 - c o  
1 4  ( 5 - C 5  
1 4  (S-CC 
1 4  ( S - C t  
1 4  (S-CCI 
1 4  ( S - c o  
1 4  (S-CC 
1 4  0 - c o  
1 4  ( 5 - C O  
1 4  (S-CO 
1 5  (3 -CR 
1 5  (S-CR 
1 5  (S-CR 
1 5  (S-CR 
1 5  (S-CR 
I S  (S-CR 
1 5  ( a - C U  
1 5  (S-CR 
1 5  (S-CR 
1 s  ($ -CR 
1 5  (S-CR 
1 5  (S-CR 
1 5  (S-CR 
1 5  ( S - C R  
1 5  (S-CR 
1 5  (S-CR 
1 5  (5 -CR 
1 5  (5 -CR 
1 5  0 - C R  
1 6  (S-CU 
1 6  ( 5 - C U  
1 6  (S-CU 
1 6  (S-CU 
I 6  (S-CU 
1 6  (S-CU 
1 6  (S-CU 
16 (S-CU 
1 6  (S-CU 
$6 cs-cu 

34 (AA->b-P ) 

1 5  (S-CR 
l o  (S-CU 1 
1 ? ( S - L A  1 
l b ( S - 1 4 0  ) 
1 9 ( S - , r u  ) 

2 u ( S - r r l  ) 

L 1  (S-PU ) 

2 L  c>-Su 1 
2 3  (S-5C ) 

L &  (S-Sh ) 

0 (S-SR 1 
L o  (S-v  ) 

L ?  ( 5 - *  ) 

L b  (5-Y ) 

2 9  ( S - Z k  ) 

50  ( S - Z k  ) 
3 1  (S-Tt4 ) 

3 L  (AA-AS-P ) 

3 3  (AA-z14-p ) 

> 4  (AA->G-I-' ) 

l a c s - c u  ) 

1 7  ( 5 - L A  ) 
t a  ts-r,o ) 

1 9  0-1.b ) 

L ( r ( S - i 4 1  ) 

2 1  (5.-Po ) 

2 2  ( S - i s  ) 

L 3  (S-SC ) 
2 4  (S-Sk ) 

2 5  (S-Sk ) 

2G (S-V 1 
2 7  ( S - u  ) 
2 8  (5-Y ) 

2 9  ( S - z t i  ) 
3 0  (S-LR ) 

3 1  (S-1H ) 

3 L  (AA-AS-P ) 

3 3  (AA-ZN-P ) 
5 4  ( A A - S B - P  ) 

1 7 C S - L A  ) 
1 0  t s - n u  ) 

1 9  (S-Nd ) 

LO (S-N1 ) 

2 1 ( S - P U  
2 2  ( S - s o  ) 

2 3  (S-SC ) 

2 4 ( S - S N  ) 

25 (S-SU 1 
i 6  (S-V ) 

CORYELATION 
COEFF l C l E l % I  ...* .... 

b.06Cd 
L .6063 

-u .0557 . . . . . . . .... b... 
0.4683 

-L. 1  0 9 0  ... *"** .  
6.5004 

* *  ...... 
-0.1 5 2 0  

U.bU4lJ 
...** Lt. 

-0.L485 
LIT..,... 

-L .1069 .*.. .... 
-0.G191 

L . 1 4 9 6  . . . . . . . * 
L.0906 

4 j . 5 4 2 3  .. t..... ..* tb... 

G.dCU7 
-6 .1596 

..*..*.* 
6 .5404 

t....... 

-b.3947 
U.0991 

t*..*ttt 

-0.67hb ..*.. t.. 

4 . 2 7 4 7  
.*..**.. 

6 . 3 5 7 4  
b . 4 7 6 7  ..*. f... 

-0 .2639 
.**.***. .*. .. ... 

0 . 6 2 6 9  
-6 .2029 ... b*".. 

0. 5 5 8 9  *.... 0.. 
- 0 . 2 1 u 3  

0 .0199 

DATE 1 1  / 2 9 1 8 4  



D A T E  1 1  / 2 9 / 6 4  

CCLUHN VERSUS C O L U ~ ~ I ~  COP~CLATICI*~ NO. Of 
C u E f f I C I E h T  PAIRS 

1  e t s-cu 
1 6  (S-CU 
l b  (S-CU 
1 6  (S-CU 
1 6  (S-CIJ 
1 6  (S-CU 
l o  ( S - c u  
1 6  (S-CU 
17 (S-LA 
1 7  (S-LA 
1 7  (S-LA 
1 7  (S-LA 
1 7  (S-LA 
1 7  (S-LA 
17 (S-LA 
1 7  (S-LA 
1 7  CS-LA 
1 7  (S-LA 
1 7  (S-LA 
1 7  (S -LA  
1 7  (S-LA 
1 7  (S-LA 
1 7  (S-LA 
1 7  ( 5 - L A  
17 ( > - L A  
1 6  (>-FO 
1 8  ( s - t o  
i e  t s - n c  
1 8  (S-SO 
i d  ( 5 - r o  
1 8  (5-PO 
1e  (S-wo 
1 6  t s - n o  
1 6  (S-H3 
1 8  (S-bO 
l a  c s - v c  
1 8  (s-no 
1 8  (5-BO 
i e t s-KO 
i e  (,-PO 

1 8  c s - n o  
1 9  (S-Ntl  
15 (S-ht) 
15  (S-hB 
15  (S -h&  
1 9  (S-1.8 
15  (S-hB 
1 9  (S -h t i  
1 9  ( S - h 8  
1 9  (S-hM 

1 2 1  ( S - J  I 
) 1 8  ( 5 - 1  1 
) 29  ( S - i h  1 
) 3 0 C S - I R  ) 

1 31 (S-TH ) 

) 3 1  (Ah-AS-F ) 

) 3.5 (AA-Zh-P ) 

) 34 (AA-So-P ) 

) l d ( S + O  ) 

1 9  (5 - l i d  ) 

) 2 u  (S-81 ) 

) il (5-Pd ) 

) 22 (S-Su ) 

) 1 5  (5-SC ) 

) ~ 4  (S-Sl. ) 
) 25 (S-SFi 1 
1 L O  ( 5 - J  ) 
) 27 (S-u ) 

) id (S-Y ) 

) LF (S-Zir ) 

) J u ( S - Z R  ) 

31 (S-Th ) 

) 32 (Ah-AS-P ) 

) 33 (AA-Llr-P 
) 34 (AA-Sc-P ) 

) 1 9  (5- i ib  ) 

) zb (S-Nl  
) 21  (S-Pb 
) 22 (S-Sb ) 

) 23 (5-SC 1 
) 1 s  (S-Sh ) 

) 25 (S-Sh ) 

) 26  (S-V 1 
) 2 7  ( 5 - k  1 
) 28  (5-7 1 
) 29 (S-21, ) 

3U (S-Zk ) 

) 5 1  (S-Tti  ) 
) 32 (AA-A>-P 1 
) 33 (AA-2N-P ) 

) 34 ( A A - S b - P )  
) Lb (S-N1 ) 

) 2 1 ( S - P B  ) 

) 22 cs-St, 1 
) 23  (5-SC 1 
) 24 (S-Slr ) 

) 2s (S-SR ) 
) i o ( S - V  ) 

) 27 (5-k  ) 

) 2 6  ( s - Y  ) 

. . . . . . . . 
G.1Y4U 

I....*.* 

-6.1068 . . . . . . . . 
U.303k 
b.45111 . . . . . . . . . . . . . . . . ....... 4 

-0.1 597 
L.6863 . . . . . . . . 

%.I765  .*.... t. 
-0.5057 
-0.4655 . . . . . . . . 

U.4981 .....*.. 
i1.52LI7 ...... I .  

- L . U l L l  
L.OUY5 ....... * 

.* ...... 

.t ...... 

.ti... tt. "....*.. ... ..*.. 
a * . . . .  l* 

*..*..*. ....*... .... .*.. ..... 4.. .....**. . . . . . . . . 
.*..*.*. *..... t. .*...... 
***.**.. 
. . . *a* . .  ..... *.. ...... ". ..... t.. 
.* ...... 
*I . . .  0. .  

....*.** ... *..*. . .*. . . . . 



D L 1 0 1  CORhtLATIOtd  A I ~ A L Y ~ I S  - USGS STATPAC ( b 1 1 1 5 / 0 2 )  

C0~Uklt.I VERSUS C3LUHL 

1 9  ( S - h d  
1 9  ( j - h d  
1 5  ( S - h B  
1 9  ( 5 - 2 8  
1 9  ( S - h B  
1 9  ( S - h 5  
2C ( 5 - * I  
2 L  ( S - h i  
2 L  ( s - tb I  
2 0  ( S - h I  
2 C  ( 5 - h l  
2C (,-t.1 
2 b  ( S - r i l  
2 c  (S-1.1 
2C ( 5 - h l  
2 6  0 - h i  
2 0  ( $ - h i  
21. ( S - h i  
it ( S - h l  
2C ( S - h l  
2 1  ( a - P U  
2 1  ( S - F a  
2 1  ( S - P d  
2 1  ( S - F b  
LI ( s - P S  
2 1  (S-PB 
2 1  ( S - P d  
2 1  ( S - P o  
2 1  ( S - P B  
2 1  ( S - P d  
2 1  ( $ - P a  
2 1  (S-PS 

. 2 1 f S - P d  
2 2  ( 5 - S d  
2 2  ( s - s a  
2 2  ( S - S B  
2 2  (S-SB 
2 2  (S-SB 
2 2  ( s - s a  
2 2  ( 5 - S E  
2 2  (S-SB 
2 2  (S-SB 
2 2  ( s - s a  
2 2  ( S - s a  
2 2  c s - s e  
2 3  (b-SC 
2 3  (S-SC 
2 3  (S-SC 
2 3  (S-SC 
2 3  (5-SC 

) 2 9  (S-ZI: 
) 3 J  (S-1% 
) 3 1  ( S - T H  
) J ~ ( A A - A S - P  
) 3 3  ( A A - L h - P  
) 3 4  ( A A - S O - P  
1 L 1  (S-PO 
) 2 2  ( s - S b  
) 2 3  (5-SC 
) i 4  (S-Sk  
) 2 5  (S-SR 
) 2 0  (S-L 
) L? ( 5 - *  

2:, (S-Y 
1 2 9  ( 5 - I t ;  
) 5 u  (5 -ZP 
) 3 1  (S-Ttt  
) 5 L  (AA-AS-P 
) 3 3  ( A A - l h - P  
> 34  (AA-Sb-P 
) 2 2  (S-SO 
) L3  (S-5C 
) i4 (S-Slr  
1 2 5  (S-Sh 
) 2 0  (S-V 
) 2 7 ( S - U  
) 2 b : ( S - Y  
) 2 9  ( 5 - I t i  
) J l J ( S - Z h  

31 ( s - i n  
> 3 2 ( A A - A S - P  

3 5  (AA-ZN-P 
) 3 4 ( A A - S B - P  
1 c 3  (5-SC 

i 4  (S-St+ 
> 2 5  ($-Si t  
) l a  ( s -v  
> 2 7  (5-w 
) c b  (S-Y 
) 2 9 ( S - Z h  
) 3 I J ( S - Z k  
) 3 1  (5 -TH 
) 3 2  (AA-AS-P 
) 3 3  (AA-Z N-P 
) 3 4  (AA-SB-P 
) 2 4  (S-Sk 
) L 5  (S-SR 
1 z o o - v  
f 2 7  (S-w 
) 2 8  (S-Y 

. . . . . . . . . .. . . . . . ...* .... 

..LA.. .. ..... ... ... .*... 
-b.UB(r4 ...* .... 
b.5703 

*.**.*.. 
-lJ.5017 

0 ,6063 
...a. ... 

b . 2 7 7 1  
. . . a .  t.. 

-L. 3 3 2 9  . . . . . . . . 
b.Clt95 
i).b494 . . . * . . . . . . . . . . . 
G.1681 ...... t. 

-b.17&7 
-lJ.3319 

**. .. ... 
0.5403 . . . . . . . . 
G.53b1 

...a . . * a  

C.0977 
b . 4 b b o  

" . . . . . . 6 ..*..*.. 
.I..... 

*.*...., 
**. t.... ..... tt. 
I....... 

...a*.. t *..*"... .... "..* 
* . * *a* . .  .. a** . . .  .*.....* 
**.**..* 

0 .1935 
0 .7423 

It.....* 

0.2560 



DCfLl1 C O U Y t L A T l O h  A t r A t . Y S I S  - U S G S  S T A T P A C  ( ( r l I l S / b 2 )  D A V E  1 1 / 2 9 / 8 4  

COLURP V E R S U )  c ~ ) ~ u t . i t i  C O R H ~ L A T I O N  NO. o f  
C b t f  F I C I E t . 1  P A I R S  

2 3  ( S - S C  
2 3  ( 5 - S C  
2 3  ( S - S C  
23 ( 5 - s c  
23 ( S - J C  
2 3  ( S - S C  
2 4  ( S - S k  
2 4  ( S - S h  
2 s  ( s - s t r  
2 4  ( S - S h :  
2 4  ( S - b h  
2 4  ( S - S U  
2 4  ( S - S h  
2 4  ( S - S h  
2 4  ( S - S N  
2 4  ( S - S h  
2 5  ( S - S R  
2 5  ( S - S R  
2 5  ( S - S R  
2 5  ( S - S R  
L 5  ( S - S R  
2 5  ( S - b R  
2 5  ( S - S R  
2 5  ( S - S R  
2 5  ( S - S R  
2 t  t s - r  
2 6  ( 5 - b  
2 6  ( S - v  
2 6  ( S - V  
2 6  ( i - V  
2 6  ( S - V  
2 6  ( 5 - V  
26 ( S - V  
i? ( S - h  
2 7  ( 5 - w  
2 7  ( S - u  
27 1 5 - w  
2 7  ( S - b  
2 7  ( S - r  
2 7  ( 5 - u  
2 1  ( S - r  
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$ - I t 1  A A - A S - P  A A  -i .d -?  kri -  S u - 2  
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