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EXECUTIVE SUMMARY 

An agreement was negotiated between the U .S .  Forest Service (USFS) and 

the Oregon Department of Geology and Mineral Industries (DOGAMI) f o r  a study 

of the mineral potential of part of the Sardine quadrangle, Oregon. As 

part  of the study, a geologic map was prepared, the distr ibution of 

a l te ra t ion  zones was mapped, and 124 geochemical samples were collected 

and assayed. 

The resul t s  of the study indicate tha t  mineralization i s  more widespread 

than had been reported previously. The study identif ied anomalous areas 

tha t  warrant further  study. Recommendations include (1)  assay of heavy- 

mineral stream-sediment samples and ( 2 )  closer spacing of the stream-sediment 

and rock-chip samples. The economic metals most l ike ly  to  be present in 

the study area are  gold and s i lver .  



INTRODUCTION 

Objective 

The objectives of the study were to (1) prepare a geologic map of 

the study area at a scale of 1:62,500, (2) review and update information 

on known mineral deposits, (3) systematical ly collect and analyze stream- 

sediment and rock-chip geochemical samples in order to delineate mineralized 

areas, and (4) integrate and publish the geologic map and resource data 
in a publication of the Oregon Department of Geology and Mineral Industries 

( DOGAMI ) . 

Backaround 

The project area is located in Lane County and includes the western 

portion of the Sardine Butte 15-minute quadrangle (scale 1:62,500) (Figure 1). 

Nearly all of the study area is on Federal land managed by the Willamette 

National Forest. The future use of the Federal lands in the project area 

cannot be properly planned without detailed geologic data which show areas 

that (1) are known to be mineralized and (2) are geologically favorable for 

mineral deposits. 

Geologists of DOGAMI and its predecessor organization, the Oregon Bureau of 

Mines and Geology, have been collecting and publishing data on the geology and 

mineral resources of the State since 1914. Until now, DOGAMI's pub1 ications 

and files have been the chief source of data on the geology and the results 

of past exploration, development, and production of mineral deposits in the 

project area. The U.S. Forest Service (USFS), however, determined that this 

data base was inadequate for today's planning needs, and this study was 

initiated. As part of the project, a geologic map of the entire Sardine Butte 

15-minute quadrangle was compiled, and a smaller area was chosen for sampling. 

The project area has at its core the Fall Creek mining district, located 

in T. 19 S., Rs. 3 and 4 E., which is the site of low-grade gold mineralization 

which was mined between 1901 and 1931. The known mines and prospects of the 

study area are listed in Table 1. 

Gold and pyrite mineralization was discovered in the area in 1881, 

the Ironside Mine (Plate 1, mine F) was worked in a small way for several 

years, and ore was ground in a five-stamp mill. The amount of gold recovered 



Tab le  1. Known mines  and p r o s p e c t s *  

Name L o c a t i o n  on L o c a t i o n  Geology M i n e r a l i z a t i o n  Devel opnient 
map on P l a t e  1 T . ( S . )  R.(E.) S e c t i o n  Subsec t ion  

B l a n k e t  A 19 4 18 E  l2 I r o n - s t a i n e d  t u f f  L i m o n i t e  Nunierous t r e n c h e s  
b r e c c i a  and p i t s .  

C h r i s t y  

F l e t c h e r  

B  19 4 19 NW !, Vein  o f  c l a y - a 1  t e r e d  P y r i t e  Caved underground 
s i l i c i f i e d  t u f f  work ings .  
b r e c c i a  

C 19 3  13 NW &, V e i n l e t s  o f  c h e r t y  P y r i t e  Caved underground 
q u a r t z  i n  c l a y  work ings .  
a1 t e r a t i o n  zone 

Golden Eag le  
(Jumbo o r  Hy land)  D 19 3  13 NE ', M i n e r a l i z e d  c l a y  P y r i t e ,  Three a d i t s  w i t h  a  

a1 t e r a t i o n  zone, g o l d  t o t a l  o f  660+ f t  
2 0 0 - f t - w i d e  t r e n d l n g  o f  work ings .  
n o r t h  

H igh  P r a i r i e  E  19 4 3  0 S  ", 7 5 0 - f t - w i d e  c l a y  P y r i t e  One a d i t  w i t h  20 
3 1  E  I ,  a l t e r a t i o n  zone w;th f t  o f  work ings .  
32 SW 5 s i l i c i f i e d  a reas .  Open p i t  f o r  road  

Fornis a  l a n d s 1  i d e  a t  111eta1 . 
t h e  j u n c t i o n  o f  N( , r th  
M i d d l e  F o r k  o f  
W i l l a t i i e t t e  R i v e r  

I r o n s i d e  F 19 4 18 E !,* C l a y  a l t e r d t i o n  zone, L i inoni  t e ,  Three a d i t s  w i t h  a  
i r o n - s t a i n e d  g o l d  t o t a l  o f  210 f t  o f  

work ings .  Small 
amount o f  o r e  was 
mined and ground i n  
a  f i v e - s t a m p  i n i l l  
between 1901 and 
1931. 

* Sources:  Cd l laghan  and Buddington,  1938, and Brooks and Ramp, 1968. 
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Figure 1. Index map of the Sardine Butte quadrangle. 

was not recorded. Within the Fall Creek mining d i s t r i c t ,  volcanic rocks 

of the upper Western Cascades (Miocene) have been intruded and mineral ized 

by sanidine- t o  quartz-bearing rhyodacite and dacite plugs and dikes. Gold 

occurs in quartz veins and in disseminated zones without any apparent 

structural  controls. Gold in quartz veins i s  associated with comb and 

cockade quartz. Pyrite i s  apparently the only sul f ide  present in the 

d i s t r i c t .  An estimated to ta l  of 1,000 f t  of ad i t  has been driven in the 

en t i re  d i s t r i c t  (Callaghan and Buddington, 1938; Brooks and Ramp, 1968; 

Mason and others,  1977). In sp i t e  of t h i s  previous mining, however, a t  the 

time of t h i s  study, the only underground workings tha t  were accessible were 



about 20 f t  o f  t h e  Golden Eagle a d i t  ( P l a t e  1, mine D). 

Physiography 

Th is  s tudy area i s  i n  a p o r t i o n  of t h e  Western Cascade Range l y i n g  

between F a l l  Creek t o  t h e  n o r t h  and t h e  town o f  Oakridge t o  t h e  south. 

Rugged and h e a v i l y  vegeta ted s lopes a r e  broken by c l e a r  c u t s  and an 

ex tens i ve  network o f  l ogg ing  roads. Drainage i s  p r i n c i p a l l y  i n t o  t h e  

Nor th  Fork o f  t h e  M idd le  Fork o f  t h e  Wi l l amet te  R i v e r  t h a t  f l o w s  south-  

southwest across t h e  s tudy area. To t h e  n o r t h ,  however, A l p i n e  Ridge 

forms a d i v i d e  n o r t h  o f  which streams f l o w  n o r t h  t o  F a l l  Creek. To t h e  

southeast ,  Salmon Creek d r a i n s  t h e  area southeast  o f  Dead and Huck leber ry  

Mountains. 

Funding 

The USFS and DOGAMI n e g o t i a t e d  an agreement i n  which t h e  amount o f  

$20,041 as p a r t  o f  Purchase Order No. 43-04H1-1-2373 was t o  be used t o  do 

t h i s  study.  The p r o j e c t  was s t a r t e d  i n  t h e  f a l l  o f  1982 and was completed 

by t h e  summer o f  1983. 

Del i vera b l  es 

The f o l l o w i n g  d e l i v e r a b l e s  were c a l l e d  f o r  i n  t h e  agreement and a r e  

p a r t  o f  t h i s  r e p o r t :  

( 1 )  A c o m p i l a t i o n  b l a c k l i n e  geo log ic  map ( s c a l e  1:62,500) o f  t h e  

Sard ine B u t t e  15-minute quadrangle i n c o r p o r a t i n g  bedrock geology 

and areas o f  hydrothermal a1 t e r a t i o n ;  

( 2 )  A geochemical sampl e - s i  t e  l o c a t i o n  map ( s c a l e  1 :62,500) c o n t a i n i n g  

l o c a t i o n s  o f  known mines and prospects;  

( 3 )  A t a b u l a t i o n  o f  a l l  geochemical da ta  developed d u r i n g  t h e  course 

o f  t h e  p r o j e c t ;  

( 4 )  An element-abundance map ( s c a l e  1:250,000) f o r  each o f  t h e  e i g h t  

elements assayed; 



( 5 )  A short report discussing quality control,  analytical methods, 

s t a t i s t i c a l  treatment of the analytical data, and conclusions 

regarding the mineral-resource potential of the study area tha t  

will be useful for  USFS planning purposes. 
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GEOLOGIC MAP COMPILATION 

The study area lies within the Western Cascade province. In a 

simplified model, the oceanic Pacific Plate is being subducted under the 

continental North American Plate off the Oregon coast. As part of the 

subduction process, magma has been generated, resulting in numerous 

intrusions and volcanic eruptions that have formed the Cascade Range. 

Between 10 and 3 m.y. B .P., numerous diori tic-dacite intrusions (Priest 

and others, 1983) were emplaced into Tertiary volcanic rocks (lavas and 

tuffs) of the study area. The subduction process associated with 

volcanic and intrusive activity has also produced a great amount of 

fracturing, faulting, and shearing. 

During these processes, the intrusions acted as heat sources, and the 

faulting and shearing became the piping system that allowed water to 

circulate and become heated and chemically active. Water at higher 

tentperatures acts as solvent and can alter and mineralize the rocks through 
which it passes. 

The geologic map, legend, and cross section (Plate 1) of this report 

were compiled from six major sources : Cal laghan and Buddington (1938), 

Peck and others (1964), Brown and others (1980), Priest and others (1983), 

Woller and Priest (1982), and aerial photo interpretation. 

The geologic map is a compiled map, and there was no field mapping. 

It is clear from mapping outside of the study area and from observations 

made in a minor portion within the study area that further work would 

result in some reinterpretation of the geologic map. Therefore, the 

geologic map should not be viewed as the final detailed geologic map of the 

area but rather should be used as a generalized geologic map on which 

alteration/mineralization patterns and the geochemical trends and anomalies 

can be observed. 



STRATIGRAPHY 

The Sard ine  B u t t e  quadrangle i s  u n d e r l a i n  by  a  c a l c - a l k a l i n e  v o l c a n i c  

sequence o f  01 igocene(?) -  and Miocene-age rocks  which have been i n t r u d e d  by 

p lugs  and d ikes .  These rocks  have been deep ly  eroded and p a r t l y  covered by 

P l  iocene-P le is tocene 1  ava f l o w s .  The o l d e r  r ocks  were f a u l t e d ,  sheared, 

a1 t e red ,  and m i n e r a l i z e d .  

Dur ing  t h e  Ol igocene, vo lcan ism was m a i n l y  i n  t h e  fo rm o f  s i l i c i c  

p y r o c l a s t i c  t u f f s  and b r e c c i a s  (map u n i t  T o t l ,  P l a t e  1). These rocks ,  

which t end  t o  be s o f t ,  a l t e r  t o  g r e e n i s h - c o l o r  rocks .  F o l l o w i n g  t h e  

emplacement o f  t h e  t u f f s  and b recc ias ,  u p l i f t  con t inued,  and e r o s i o n  produced 

s teep-wa l led  canyons. Dur ing  t h e  Miocene, these  canyons were f i l l e d  by 

l avas  and subo rd ina te  t u f f s  (map u n i t  Tmv) rang ing  i n  compos i t ion  f r om 

b a s a l t  t o  a n d e s i t e  t o  rhyodac i t e .  San id ine-  t o  qua r t z -bea r i ng  r h y o d a c i t e  

and d a c i t e  p l ugs  and d i k e s  were i n t r u d e d  i n t o  u n i t s  o f  b o t h  ages. These 

i n t r u s i o n s  ac ted  as heat  pumps t o  d r i v e  t h e  geothermal systems which 

produced t h e  a l t e r a t i o n  p a t t e r n s  and m i n e r a l i z a t i o n .  U p l i f t i n g  con t inued,  

a long  w i t h  f o r m a t i o n  o f  s teep-s ided  canyons t h a t ,  d u r i n g  t h e  P l iocene,  were 

f i l l e d  by  l a v a  f l ows .  Cont inued u p l i f t  and e ros ion  have l e f t  these  i n t r a -  

canyon f l o w s  as r i d g e  cappings.  Rocks of a l l  ages were f u r t h e r  i n t r u d e d  

by d a c i t e s .  The P l i ocene  rocks  a r e  a l s o  a l t e r e d  and m i n e r a l i z e d .  The 

youngest  s e r i e s  o f  i n t r acanyon  f l o w s  (map u n i t  QTbh) a r e  o f  l a t e  P l i ocene  

o r  P l e i s t o c e n e  age. These b a s a l t s  o f  t h e  High Cascade episode, which c rop  

o u t  a t  H igh  P r a i r i e  and C h r i s t y  F l a t s ,  a r e  n o t  a l t e r e d  o r  m i n e r a l i z e d .  

Recent a l l u v i u m  and g l a c i a l  d e p o s i t s  ( Q a l )  a r e  found a long  t h e  present-day 

st ream channels,  and g r e a t  1  andsl  i d e s  ( Q l  s )  have occur red .  Pe rpend i cu la r  

t o  t h e  st ream channels and canyon w a l l s ,  some o f  t h e  l a n d s l i d e s  appear t o  

be cen te red  a t  (1) i n t e r s e c t i o n s  o f  f a u l t s  and shear zones and ( 2 )  zones 

of a l t e r a t i o n .  



GEOCHEMICAL SURVEYING 

Introduction 

The sparse, previously published data (Callaghan and Buddington, 1938) 

suggested that the Fall Creek mining district is favorable for the occurrence 

of precious (gold and silver) and base (copper, lead, zinc, and molybdenum) 

metals in high-grade veins and disseminated deposits. For that reason, a 

systematic, stream-sediment soil- and rock-sampling program was undertaken 

to confirm mineralized zones in areas known to be mineralized and to 

delineate previously unknown occurrences of mineralization outside of the 

mining district. The 124 samples that were collected were assayed for gold, 

silver, arsenic, copper, mercury, molybdenum, lead, and zinc. A computer 

program was used (1) to store, retrieve, summarize, and print both the site 

and analytical data, and (2) to plot element assay-value maps. 

Sam~le Col lectina 

Sampling and mapping of alteration (discussed in a later section) were 

conducted during October 1982. Three types of samples were collected. 

Stream-sediment sampling of the area included collecting two types of samples 

per site: (1) stream-deposited silt, and (2) a heavy-mineral concentrate 

panned from stream gravels. The third type of sample was collected at sites of 
conspicuous alteration (bleaching and/or iron-staining) which were found 

most frequently in road cuts. 

The heavy-mineral concentrates were obtained by sieving stream gravels 

and sands to yield a full gold pan of minus-%-in. material. Panning then 

reduced the volume of the sample and removed most lighter rock chips and 

minerals. The silt and concentrate samples were placed in brown paper 

envelopes and were later hung from racks to air dry. Rock samples were 

stored in cloth bags. A computer data form was completed (Figure 2) for 

each sample. Sample-site locations are shown on the map on Plate 1. 

Locations of sediment samples are shown as a dot, and rock-chip samples 

as a triangle. In addition, each of the known mines and prospects is 

marked with a letter (A through F) on this map. 



Pan concentrates may include de t r i t a l  sulf ide grains, heavy res i s t a t e  

minerals (e .g . ,  c a s s i t e r i t e ) ,  unweathered s i l i c a t e s  (e .g . ,  garnet) ,  or rock 

fragments containing heavy mineral s (Levinson, 1980). The 1 i kel i hood of 

detecting an anomaly may be increased by collecting panned concentrates; 

however, because of funding l imitat ions,  these samples were not assayed 

for  t h i s  study and are  stored in the DOGAMI warehouse for  assay a t  some 

future date. 

Computer System 

The USGS has developed computer systems (Rock Analysis Storage System 

[RASS] and S ta t i s t i ca l  Package [STATPAC]) to  s tore ,  re t r ieve ,  and s t a t i s t i c a l l y  

analyze geochemical and geological assay data. The system i s  also interact ive 

with a graphical p lo t ter  so tha t  element data can be plotted on a map through 

the use of software available from the USGS. The systems were placed on 

l ine  a t  the Oregon Sta te  University Computer Center. Figure 2 i s  a completed 

sample-site data-entry form which i s  divided into four sections containing 

information which i s  transfered to  four different  computer punch cards so 

that  a l l  the location and descriptive information about a sample and a sample 

s i t e  can be entered on the computer. The card number i s  in the lower right-hand 

corner of each section on the data-entry form. The f i e ld  number ( the  number 

given to  the sample when i t  i s  taken) must be on a l l  cards. In the sample 

shown in Figure 2 ,  the data for  card 1 indicate t o  the computer tha t  t h r e e .  

data cards are to  be entered. Data fo r  the second sect ion,  card 2 ,  a re  

self-explanatory, except fo r  the term "subsections. " In t h i s  computer 

program, a section (one square mile) i s  quartered, with a " 6 "  equaling the 

northeast quarter,  " 7 "  equaling the northwest quarter,  "8" equaling the 

southeast quarter,  and a "9" equaling the southwest quarter.  The f i r s t  

number i s  the quarter section. The second number i s  the quarter-quarter 

section. The th i rd  number i s  the quarter-quarter-quarter section. Thus, 

fo r  example, "6,6,9" i s  the southwest quarter of the northeast quarter of 

the northeast quarter.  The sample i s  located within a 10-acre area. 

Data for  card 3 give the Universal Transverse Mercator (UTM) coordinates of 

the sample s i t e  and the geological map symbols for  each of the geological 

formations which could have contributed to  the sample s i t e .  The f i r s t  



geological symbol i s  f o r  the geologic unit  where the sample i s  taken, the 
next i s  from fa r the r  upstream, and i f  there i s  another number, i t  i s  from 

even fa r the r  upstream. In Figure 2 ,  f o r  example, the l e t t e r s  "TOTL" stand 

f o r  "volcanic rocks of the lower Western Cascades," which a re  exposed a t  the 

sample s i t e ,  and "TMV" means "volcanic rocks of the upper Western Cascades," 

which crop out upstream from the sample source. 

The l a s t  section contains data f o r  card 5,  because, in t h i s  system, card 4 

i s  not used. The USGS master code 1 i s t  (U.S. Geological Survey, 1969, 1970) 

was used t o  f i l l  in data fo r  card 5. In Figure 2, the "B"  under material 

c l a s s  means "unconsolidated sediment," "A" under sample type means "single" 

(grab) ,  "G" under sample source means "other" ( the  terms l i s t e d  under sample 

source do not include stream bed), " E "  under rock type means "unconsolidated 
sediment," " Z "  under geologic age means "Holocene," and "S I "  under rock names 

means " s i l t " .  

Figure 3 shows a completed assay-data computer input form. Only one 

card i s  needed t o  input assay data fo r  eight elements. 

This computer system was used in t h i s  study t o  r e t r i eve ,  analyze, and 

pr in t  out the data. I t  was a lso  used to  plot  the data in form of histograms, 

sca t t e r  graphs, and element abundance maps. All computer-derived data 

are  shown on the two microfiche which a re  part  of t h i s  study. 

Laboratory Support 

General 

The ro le  of DOGAMI's laboratory in t h i s  project was four-fold. The 

f i r s t  was t o  oversee, from the assaying standpoint, the taking, hand1 ing, 

and storage of the samples. As part  of t h i s  project ,  the heavy-mineral pan 

concentrates tha t  were collected a t  each stream-sediment s i t e  were p u t  in 

chronological order and stored fo r  fu ture  use by DOGAMI and/or the USFS. 

The second laboratory task was t o  perform the assaying f o r  s i l v e r  ( A g ) ,  

copper (Cu), lead ( P b ) ,  and zinc ( Z n ) .  The th i rd  was to  choose outside 

laboratories  t o  do the assaying fo r  gold (Au), arsenic (As), mercury ( H g ) ,  

and molybdenum (Mo). A to ta l  of three outside laboratories  was involved 

in the  assaying. The fourth ro le  of the laboratory was the providing of 

quali ty control within and between the laboratories ,  including DOGAMI's 

laboratory. 
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Figure 2 .  Sample and sample-site data-entry form. For details about the 

computer system and i t s  functions, see Robert Brenne, Oregon State University 

Computer Center. 



Figure 3. Assay-data computer-input form. 



In general, the term "sample" has two meanings in th i s  study: (1) the 

raw or f i e ld  sample taken, and ( 2 )  the analytical sample prepared from the 

f ie ld  sample. The l a t t e r  samples were analyzed to produce the composition 

data included herein. When the term "sample" i s  used, the meaning intended 

should be clear  from the context. 

The analytical samples for  stream sediments were the minus-80 fraction 

of the raw samples. For rocks, the minus-80-mesh material (pulp) produced 

by grinding constituted the analytical samples. Hardened carbon steel was 

used for  the crusher plate. 

Sampl e Preparation 

The procedures used in preparing the samples were designed to  reduce 

or eliminate contamination and to prevent loss of the more vola t i le  elements. 

The procedure steps were as follows, and the l a s t  few steps were for  rock-chip 

samples : 

1. The compositions of the various materials coming in contact with 

the samples were selected so that  the metal load would not be 

increased. 

2. Saniples were a i r  dried a t  room temperature rather than oven dried 

to minimize the loss of mercury. 

3 .  All equipment was blown f ree  of dust with compressed a i r  before and 

a f t e r  each sample was treated. 

4. Affected surfaces were frequently vacuumed to  pick u p  material los t  

in the inevitable "dusting" as samples were being prepared. 

5. Waste rock, followed by quartz, was used to  wash (by grinding) the 

residue l e f t  on the grinding plates a f t e r  grinding gummy samples. 

6 .  Grinding was done on an interrupted schedule to prevent heat 

buildup in the grinding plates. 

7 .  Larger than necessary volumes of rock samples, many of which were 

obviously mineralized, were ground. The object was to  d i lu te  any 

material l e f t  in the pulverizer a f t e r  grinding the prior sample. 

Compacted s i l t  samples were f i r s t  broken u p  with a pestle in an unglazed 

porcelain mortar and gently ground. The samples were then sieved with 

al l-s tainless-steel  sieves to produce minus-80-mesh material for  analysis. 

Each minus-80-mesh fraction was then spl i t  with an a1 1 -stain1 ess-steel 



s p l i t t e r  into two one-quarter portions and a one-half portion, and each 

part  was transferred to  a  pre-numbered pulp envelope. 

The e n t i r e  rock sample ( 1  t o  3 k g )  was crushed in a  Bico chipmunk jaw 

crusher t o  minus-+in. mesh. The crushed material was s p l i t  repeatedly in 

an a l l - s ta in less-s tee l  s p l i t t e r  unti l  the desired mass of about 1 kg was 

obtained. This portion was stored in a  p las t i c  bag prior to  grinding, and 

the balance of the crushed material was discarded. Each crushed portion was 

pulverized t o  about minus-80 mesh in a  Bico pulverizer,  s p l i t  into two 

one-quarter portions and a one-half portion, and packaged as above. 

Analytical Methods 

The purpose of an analytical method f o r  geochemical exploration i s  the 

determination of the concentration of an element. The method must have 

su f f i c i en t  spec i f i c i ty ,  accuracy, detection l imi t ,  and precision so tha t  

the data are  amenable to  s t a t i s t i c a l  analysis when a number of samples are  

compared f o r  tha t  element. In order t o  characterize a  given element, a  

speci f ic  method must be employed. The d i f f i cu l ty  i s  tha t  t h i s  method can 

rare ly  be extended t o  a1 1 of the other elements t o  be determined. Therefore, 

to  produce analytical r e su l t s  f o r  a  large number of elements in a  large 

number of samples a t  a  reasonable cost  and within a reasonable time, compromise 

analytical methods must be employed. 

The (compromise) analyt ical  methods used f o r  t h i s  study were based on 

work done by Viets (1978), information from mining and exploration companies, 

and current commercial laboratory practice. Detection l imi ts  were as 

follows: A u ,  0.005 ppm; Ag, 0.02 ppm; As, 0.2 ppm; C u ,  5 ppm; Hg, 0.005 ppm; 

No, 1 ppm; Pb, 0.2 ppni; and Z n ,  1  ppm. 

In sediments and s o i l s ,  part  of the contained metals i s  derived from 

external sources and i s  bound u p  by the clay,  organic matter,  and/or hydrous 

iron and manganese oxide. Use of a  mild decomposition reagent allows these 

absorbed metals t o  be extracted preferential ly to  the metals contained within 

the mineral fragments. Various combinations of hydrochloric acid and n i t r i c  

acid and n i t r i c  acid alone are  commonly used t o  extract  a  number of metals. 

The extracted metals are  in turn treated singly or  in groups by appropriate 

chemical and instrumental techniques. 

For total-metal determinations, more d ras t i c  chemical treatment i s  



necessary to free the metals contained within individual grains of sample. 

Here either hydrofluoric acid (in combination with other acids) or fusion 

with various fluxes is common practice. 

All of the metals, except arsenic, were determined by instrumental 

methods after appropriate decomposition. Gold, si 1 ver, copper, molybdenum, 

lead, and zinc were determined by atomic absorption spectrometry (AAS or AA). 

Mercury was determined by cold vapor/AA. Arsenic was determined by a visual 
colorimetric comparison method. 

Detailed instructions for DOGAFII1s laboratory procedures and the 

contracted laboratories are contained in DOGAMI's files. Brief descriptions 

of the method used for each of the eight elements are summarized in Table 2 

and are also discussed below, not as a geochemical cookbook such as that of 

Robertson (1956), but in order for the readers to be able to compare samples 

that are taken at a later date or that may have been assayed by different 
methods. 

Gold: Gold was gathered by a fire-assay fusion decomposition with added 

silver. The resulting bead was dissolved in hydrochloric plus nitric acids. 
Gold was determined by AA. 

Silver and lead: To determine silver and lead in sediments and soils, 

decomposition was with hydrochloric acid plus potassium chlorate. For 

rocks, decomposition was with hydrofluoric acid taken to dryness; then a 

solution of aluminum chloride was added and taken to dryness again, and the 

dried residue was taken up with hydrochloric acid plus potassium chlorate 

as with sediment and soil samples. For all samples at this point, an 
ascorbic acid plus potassium iodide solution was added, and the metals 

were extracted with a tricaprylyl methyl ammonium chloride plus methyl 

isobutyl ketone solution. The two metals were determined in the organic 

solution by AA. 

Arsenic: To determine arsenic, decomposition was with hydrochloric acid 

plus nitric acid. The arsenic was reduced by adding stannous chloride causing 

it to evolve arsine gas. The gas was bubbled into a complexing-absorbing 

solution (silver diethyldithiocarbonate in pyridine). Because the color of 

the solution depends on the amount of arsenic, the arsenic can be measured 

colorimetrical ly. 



Table 2. Stream-sediment sample a n a l y t i c a l  methods 

E l  ement De tec t i on  l i m i t *  Decomposit ion methodk* A n a l y t i c a l  method 

Au ( g o l d )  

Ag ( s i l v e r )  

Pb ( l e a d )  

Cu (copper)  

Zn ( z i n c )  

As ( a r s e n i c )  

Mo (molybdenum) 

Hg (mercury)  

0.005 ppm 

0.02 ppm 

0.2 ppm 

5 P Pm 

1 P Pm 

0.005 ppm 

F i r e  assay 

Hydrochl o r i c  a c i d  and 
potassium c h l o r a t e  w i t h  
V i e t ' s  e x t r a c t i o n  

Same as f o r  Ag 

H y d r o c h l o r i c  and n i t r i c  
a c i d s  w i t h  potassium 
c h l o r a t e  

Same as f o r  Cu 

Hyd roch lo r i c  and n i t r i c  
ac ids  

Same as f o r  As 

Same as f o r  As and Mo 

AA (a tomic  a b s o r p t i o n )  

A  A 

C o l o r i m e t r i c  o r  
hydride/AA 

Cold vapor/AA 

*Approximate values, r o u t i n e  t ype  a n a l y s i s .  

**Except f o r  go ld ,  d i s s o l u t i o n  techniques f o r  t h e  rock -ch ip  samples 
e n t a i l e d  t h e  a d d i t i o n a l  use o f  h y d r o f l u o r i c  ac id .  I d e n t i c a l  endpo in t  
a n a l y t i c a l  methods were used. 

Molybdenum: To de termine molybdenum i n  sediment, decomposi t ion was w i t h  

n i t r i c  p l u s  h y d r o c h l o r i c  ac ids .  For  rocks,  a  h y d r o f l u o r i c  a c i d  t r ea tmen t  was 

used i n  a d d i t i o n  t o  t h e  above ac ids .  Molybdenum con ten t  was then determined 

by AA. 

Copper and z i n c :  To determine t h e  amount o f  copper and z i n c  i n  sediments, 

decomposi t ion was w i t h  n i t r i c  p l u s  h y d r o c h l o r i c  ac ids  p l u s  potassium c h l o r a t e .  

For  rocks,  decomposi t ion was w i t h  h y d r o f l  u o r i c  p l u s  h y d r o c h l o r i c  ac ids ,  taken 

t o  dryness and f i n a l l y  taken up w i t h  t h e  same reagents  as used f o r  sediments 

and s o i l s .  The amounts o f  t h e  two elements were measured w i t h  AA. 



Mercury: To determine the amount of mercury in sediment and rock samples, 

decomposition was with acid leach. The mercury in solution was reduced t o  

mercury vapor with stannous sul fa te .  The vapor was circulated through a 

closed quartz cel l  in f ront  of the 1 ight path of a hollow cathode lamp in 

an atomic absorption spectrophotometer. 

Qual i ty-Control Program 

The maintaining of precision--the reproducibility of analytical results--  

was of primary importance. 

Qual i t y  control was measured and maintained within an individual 

laboratory by re-assaying every twentieth sample. Intra-laboratory 

precision was measured by having twelve samples re-assayed by other 

laboratories .  One outside laboratory ran a l l  eight metals fo r  quali ty 

control.  Table 3 gives assay data for  12 samples which were re-assayed f o r  

qua1 i ty  control . 
To measure the precision of the whole system from the f i e l d  sampling 

through the assaying, four sample s i t e s  were randomly picked and re-sampled 

by another sampler. These were given new sample numbers and sent t o  the 

laboratories as blind samples. The data f o r  these samples a re  given in 

Table 4. The data on the two tables show tha t  the laboratories were 

producing consistent resul t s .  

Geochemical Data 

General 

The computer system described e a r l i e r  was used t o  (1)  pr in t  raw data,  

frequency tables,  histograms, and correlat ion s t a t i s t i c s  and ( 2 )  plot  

element -abundance maps. 

Raw Data 

The computer printout of the raw data,  which i s  reproduced on Michrofiche 1 ,  

i s  arranged with assay data and a s t a t i s t i c a l  summary fo r  the 100 s i l t  samples 

f i r s t ,  followed by the assay data and s t a t i s t i c a l  summary for  the 24 rock-chip 

samples; next i s  a s t a t i s t i c a l  summary for  the combination of both s i l t  and 

rock-chip samples. The si te- locat ion data fo r  s i l t  samples are  given next, 

followed by those for  rock-chip samples. The symbol " L "  a f t e r  an assay value 



Table 3. Q u a l i t y - c o n t r o l  da ta  f o r  12 samples analyzed by t h r e e  l a b o r a t o r i e s  

Sarnpl e  
number Au ( P P ~ )  Ag ( P P ~ )  As ( P P ~ )  Cu (pprn) Hg (ppm) Pb (pprn) Mo ( P P ~ )  Zn (pprn) 

*L=below d e t e c t i o n  l i m i t .  



Tab le  4. Comparison o f  t h e  assay va lues  f o r  o r i g i n a l  samples and f o r  random samples t h a t  were resampled 

Sampl e Au ( P P ~ )  Ag ( P P ~ )  As ( P P ~ )  Cu ( P P ~ )  Hg ( P P ~ )  Pb ( P P ~ )  Mo ( P P ~ )  Zn ( P P ~ )  
number* 

* F i r s t  number=or ig ina l  sample; second number=resample. 

**L=below d e t e c t i o n  1 i m i  t. 



means that the amount of that element in the sample i s  below the value given. 

Assay-Data Summary 

Table 5 gives a s ta t is t ical  summary of the assay data for s i l t  (stream- 

sediment), rock-chip, and total (combined s i  1 t and rock-chip) samples. 

"Number of samples" indicates the number of samples that had values above the 

detection threshold. Also shown are means, minimum values, maximum values, 

ranges, and standard deviations. These s t a t i s t i c s  are also part of the raw 
data shown in Microfiche 1. 

Frequency Tab1 es and Histograms 

The computer program was used t o  generate frequency tables and histograms 

(1) by using raw data from al l  of the samples, ( 2 )  by using raw data from 

just the s i l t  samples, and (3 )  by converting the silt-sample raw data t o  

logarithms. A good histogram could n o t  be generated by method 1 because 

very high values occurred in a few of the rock samples. The rock samples 

were collected because they were expected t o  carry anomalous metal values. 

The s i  1 t-sampl e s i tes ,  however, were picked from the topographic map, and 

were therefore the only unbiased samples. For that reason, further s ta t is t ical  

analysis was computed only on silt-sample data. The histograms showed some 

tendency toward forming be1 1 -shaped curves. The logarithms of s i l t  data 

were then run, producing good bell-shaped histograms. These data are contained 

on Microfiche 2 .  

Least-Squares Correlations and Scatter Graphs 

For a study of this  kind, i t  i s  necessary t o  determine which elements 

show sympathetic variation with other elements--and how close the variations 

in one are matched by the other. The l a s t  part of the computer printout 

(Microfiche 2 )  contains the least-squares correlations and scatter graphs 

for each element against every other element. All values are in logarithms. 
2 

The - R of each of the least-squares i s  given in Table 6. The number "1" 

that i s  shown diagonally down and across the table i l lustrates  that an 

element i s  100-percent correlated with i t s e l f .  From Table 6, a l l  pairs of 
2 

elements that had an  - R of 0.2 or greater were picked for Table 7 ,  which, in 

turn, contains the least-squares equation for each of the pairs, the number 
2 

of observations from which the equation was drawn, and the - R of the equation. 

The samples were assayed for eight elements. If the values for two elements are 
2 

closely correlated (high - R ) ,  then there i s  l i t t l e  value in assaying b o t h  



Tab1 e 5. Assay-data summary 

S I L T  SAMPLES 

NUM9EQ OF SAMPLES 
MEAN VALUE:, 
M IN IMUM V I L U E S  
MAXIMUM V4LUES 
RANGES 
STANDARD 3 E V I A T I O N S  

POCK SAHPLES 

NUMBER OF SAMPLES 
MEAN VALUES 
H I N  IMUH VALUES 
MAXIMUM VALUES 
RAMGES 
STANOA20 D E V I A T I O N S  

TOTALS 

NUMBER OF SbMPLES 
MEAN VALULS 
M I N I M U M  VfiLUES 
HAXIMUM VALUES 
RANGES 
S TnNOURO I I E V I A T I O N S  

24. 24 2 4. 
-160 22.583 21.917 
,020 2. O O C  4.050 
-980 130. 000 51.00G 
.960 128. G O O  47.500 
-238 30.577 16.357 



2 
Table 6. Cor re l a t ion  8 values between logari thms 

of  element assays  

Table 7. Least-squares c o r r e l a t i o n  equat ions  f o r  each p a i r  of elements  
L 

with R of  0 .2  o r  b e t t e r  

Number of  2 
Element Equation obse rva t ions  - R 

Au ( l o g )  = 1.9289 - 2.8409Ag ( l o g )  10 0.32 

A u ( 1 o g )  = .5519 - 3.0212 MO ( l o g )  9 0.55 

Ag ( l o g )  = -1.3618 + 2.8612 Pb ( l o g )  88 0.27 

C u  ( l o g )  = -1.0778 + 2.0807 Zn ( l o g )  100 0.26 

Hg ( l o g )  = -1.8231 + 0.7946 Pb ( l o g )  100 0.35 



2 
elements. The - R between gold and molybdenum i s  0.55, which means tha t  over 

half of the variance in gold values can be explained by the variance in 

molybdenum. The least-squares correlations and sca t t e r  graphs are  also 

contained in Microfiche 2 .  

Compu ter-Generated El ement-Abundance Maps 

The frequency tables and histograms from Michrofiche 2 ( s p l i t  sample 

data only) were used to  determine anomalous values and to  determine the 

various assay-value groupings fo r  computer-generated element-abundance maps 

(Table 8 and Plate 1 ) .  The range of assay values fo r  an element was divided 

into four or  f ive  groups based on where the data ta i led  out of a bell-shaped 

curve. For gold any sample tha t  had detect ible gold was considered anomalous. 

Values fo r  each element above which a l l  other numbers are considered anomalous 

are shown in Table 8 and l i s t ed  below: s i l v e r ,  0.071 ppm; arsenic, 10.1 ppm; 

copper, 22.1 ppm; mercury, 0.251 ppm; molybdenum, 2.1 ppm; lead, 19.1 ppm; 

and zinc, 60.1 ppm. 

For the lowest group of values fo r  each element, the computer plotted a 

"1" on the element-abundance maps ( fo r  lead a "2" was plotted fo r  the lowest 

group of values) a t  each s i t e  tha t  had a value above the detection l imit .  

For the next value group a "2" was plotted, next a "3," fo r  the next a " 4 , "  

and, i f  there was another value group, a "5" would be plotted. With t h i s  type 

of map, both the high and low anomalous areas are  pinpointed. The groups of 

element values and the corresponding numerical map symbols are given in Table 

8 and are l i s t ed  below each element-abundance map on Plate 1. 

Clusters and points of anomalous values were outlined on each of the 

element-abundance maps. For purposes of discussion l a t e r  in t h i s  paper, the 

l e t t e r s  "A" through "F" were assigned t o  the various areas outlined on the 

gold element-abundance map. On each of the succeeding maps, only those 

anomalous areas tha t  had not be assigned a l e t t e r  on a previous map were 

given a l e t t e r ,  such as the "G" area on the s i lve r  map. Anomalous rock-chip 

assay values were hand plotted on each of the element maps as t r iangles.  On 
2 

the gold element assay map, the 60-, 80-, and 100-mW/m heat-flow contours 

of Black and others (1982, Plate 7 )  were also plotted. 



Table 8. Element-assay value groups used in computer-generated 

element-abundance maps on Plate 1. 

Element Group ( P P ~ )  Map symbol 

Go1 d 

S i  1 ver 

Arsenic 

Copper 

Mercury 

Molybdenum 

Lead 

Zinc 

*Values greater than t h i s  number are considered anomalous in t h i s  study. 



ALTERATION MAPPING 

A1 teration mapping consisted of roadcut examination for 1 imoni telpyv-i te 

staining (yellowish-brown color), bleaching of soil and rock, and silicification 

that produced resistant outcrops, silica cementation, and fracture coatings. 

Areas with any of the three types of alteration are indicated on the geologic 
map. 

The limonitelpyrite stained areas, as shown on the geologic map, are 

several times larger than the bleached areas, which are several times 

larger than the silicified areas. 



MINERAL POTENTIAL 

Mineral Deposit Models 

To determine the mineral potential for  the study area, which includes both 

the Fall Creek mining d i s t r i c t  and other mineralized areas within and s l ight ly  

to  the south of the Sardine quadrangle, the area should be compared to models 

of other areas where mineral deposits have formed. Two models, the porphyry 

copper model (S i l l i t oe ,  1973; Munts, 1978; Olson, 1978; and Power and Field, 

1982) and the epi thermal ( h o t  spring-fumarol i c )  s i  1 ver-go1 d model (Berger and 
Eimon, 1982), are appropriate. 

Porphyry Copper Model 

Large bodies of low-grade copper-molybdenum are commonly associated with 

subduction caused by converging plate boundaries. The oceanic Juan de Fuca 

Plate i s  moving toward the northeast under Oregon, which, in turn, i s  moving 

west on the l ighter  continental North American Plate. Partial melting of the 
downward-moving oceanic plate generates magmas that  r i s e  through the overlying 

continental rocks, sometimes reaching the surface to  form volcanoes. The 

intrusions tend to have stock shapes. The upper portions and cores of the 

intrusions often contain copper and molybdenum with gold and s i lve r  byproducts. 

To have the intrusion exposed a t  the surface, a great deal of erosion must 

take place to  remove the stratovolcanic superstructure. The general model 

of the system includes a stock, with i t s  disseminated mineral ized top, and 

below th i s  level veins and pegmatite mineralization. Above the stock, dikes, 

s i l l s ,  and plugs intrude country rock surrounding the stock. If the magma 

that  formed the stock were to re t rea t  into i t s  chamber a short way, breccia 

pipes could be formed in the overlying rocks, or explosion-type pipes could 

be produced by vola t i le  buildup. Several types of al terat ion can accompany 
the formation of th i s  system. Starting with the stock, the concentric shel ls  

of al terat ion are potassium s i l i c a t e ,  s e r i c i t i c ,  a r g i l l i c ,  and propylitic. 

Toward the t o p  of the system within the volcanic superstructure, the al terat ion 

tends t o  possess a less  regular distr ibution,  and propylitic and a r g i l l i c  

types are  common. There can also be smaller areas of intense s i l i c i f i ca t ion  

and advanced a r g i l l i c  a l tera t ion.  Pyrite i s  ubiquitous. Copper, lead, zinc, 

and precious metal veins and metal-bearing replacement bodies may occur within 

the breccia pipes. Within the superstructure, intrusive rocks are rare,  and 

those present have plug and di kel i ke shapes. 



Epi thermal (Hot Spring-Fumarol i c )  Gold and Silver Model 

Epithermal gold and s i lve r  deposits form a t  low to moderate temperatures 

a t  or near the surface. The most important deposits are found as veins and 

replacements in volcanic rocks and as replacements in sedimentary rocks. 

The epi thermal (hot spring-fumarol i c )  model of gold and s i  1 ver deposition 

s t a r t s  with a heat source, a plumbing system, and a supply of water. 

Downward-percolating ground water i s  superheated by the heat source and 

forced upward along the plumbing system. The heat source could be a cooling 

magma, and the plumbing system could be open fractures (which become veins 

where f i l l e d )  or breccia pipes. As ground water percolates downward and i s  

heated and forced upward, i t  experiences chemical changes tha t  allow i t  to  

dissolve metal from the rock through which i t  passes. After the f lu id  

reaches the plumbing system and i s  traveling upward, i f  i t  experiences a 

change in pressure such as reaching the boiling point,  encounters a source of 

carbon or  carbonate tha t  changes the pH, or  encounters cold water, then gold, 

s i l v e r ,  and/or other metals and nonmetals may be deposited. 

Ore Depositional Models for  the Sardine Butte Quadrangle 

Field work and l i t e ra tu re  search fo r  th i s  study suggest that  the 

mineralization found in the Sardine Butte quadrangle i s  the type tha t  i s  

present a t  the top of a copper porphyry system. Erosion has not yet 

removed the associated volcanic superstructure and exposed i t s  base, as i t  has 

in the nearby Bohemia (Schaubs, 1978) and North Santiam (Olson, 1978) mining 

d i s t r i c t s .  Although the disseminated copper mineralization portion of the 

system may be too deep to  be economically exploited, there may be smaller bodies 

of ore hidden in the al terat ion zones and/or beneath or near the anomalies found 

with the geochemical sampling. No large quartz veins have been observed in the 

area; however, quartz vein1 e t s  were reported a t  the Ironside Mine (Cal laghan 

and Buddington, 1938), and the large landslide a t  the junction of Christy 

Creek and the North Fork of the Willamette River appears to be a large 

pyritized, kaol in i t ized ,  s i l i c i f i e d  breccia pipe. The mineralization in the 
Sardine Butte quadrangle may also par t ia l ly  f i t  the model of epithermal gold- 

s i lve r  (hot spring-fumarolic) deposition with i t s  heat source, plumbing system, 

and s i l i c a  deposition. The area has had and may s t i l l  have a heat source. 

The gold element-abundance map on Plate 1 shows tha t  the heat flow changes 
2 2 

from less than 60 mW/m t o  more than 100 mW/m from west to  east  within the 

quadrangle. The geological map shows many fau l t s  and shear zones which could 



have been t h e  plumbing system. As shown by t h e  l a r g e  area o f  a l t e r a t i o n ,  t h e  
v o l c a n i c  t u f f s  were h i g h l y  permeable and s u s c e p t i b l e  t o  a l t e r a t i o n .  The 

s i l i c i f i e d  areas cou ld  have represented s i l i c a  capping o f  t h e  plumbing system. 

The plumbing system appears t o  have been t o o  open t o  have produced much 

hydrothermal  b r e c c i a t i o n  found i n  o t h e r  areas. 

Geochemical Anomal i e s  

A1 1  o f  t h e  computer-generated e l  ement-abundance maps ( s i  1  t-sampl e  data  

o n l y )  have c l u s t e r s  and p o i n t s  o f  anomalous va lues t h a t  have been assigned 

l e t t e r s  f o r  purposes o f  d i scuss ion  (see s e c t i o n  on computer-generated 

element-abundance maps). The g o l d  map on P l a t e  1 was p i cked  t o  be t h e  

s tandard  t o  which t h e  o t h e r  seven maps were compared. The c l u s t e r s  and 

p o i n t s  shown on t h e  g o l d  map were l e t t e r e d  "A" th rough "F." The Fa1 1  Creek 

m in ing  d i s t r i c t  l i e s  w i t h i n  t h e  area covered by "A," "B," and " C . "  Some of 

t h e  c l u s t e r s  appear t o  e x h i b i t  l i n e a r  t rends.  The anomalous areas "B," " C , "  
2 

"D," and "F," f a1  1  between t h e  60- and 80-mW/m contours  taken f rom Black  and 

o t h e r s  (1982, P l a t e  7 ) .  The west- to-east  t r e n d  o f  " A "  and " B "  i s  repeated 

. and c l a r i f i e d  by t h e  c l u s t e r i n g  on t h e  s i l v e r ,  a rsen ic ,  copper, molybdenum 

and z i n c  maps. The anomalous area c l u s t e r  " C "  occurs  a l s o  on t h e  s i l v e r ,  

a rsen ic ,  and z i n c  maps. The c l u s t e r  "D"  i s  r e f l e c t e d  on t h e  copper and z i n c  

maps. The anomalous p o i n t  "F" i s  shown by a  c l u s t e r  o r  a  group of c l u s t e r s  on t h e  

s i l v e r ,  a rsen ic ,  copper, and molybdenum maps. A l l  anomalous c l u s t e r s  and 

p o i n t s  on t h e  s i l v e r  map a l s o  occur  on t h e  g o l d  map except  f o r  t h e  p o i n t  

l a b e l e d  "G," which can a l s o  be found on t h e  a r s e n i c  map. The a r s e n i c  map 

has two more anomalous areas, "H"  and " I , "  t h a t  a r e  n o t  found on t h e  g o l d  o r  

t h e  s i l v e r  maps. P o i n t  "H"  i s  n o t  found on any o f  t h e  o t h e r  maps. " I "  i s  

repeated on t h e  copper map. Only one anomaly occurs on t h e  mercury map, and 

i t  i s  l a b e l e d  "J". No o t h e r  map has anomalous values a t  t h i s  p o i n t .  The 

"K"  p o i n t  on t h e  l e a d  map i s  a l s o  found on t h e  copper and z i n c  map. T h i s  

p o i n t  i s  a t  t h e  t o w n s i t e  o f  W e s t f i r ,  and t h e  anomalous va lues f o r  t h e  s i l t  

sample c o u l d  have been caused by s e p t i c  tanks,  a1 though t h e  presence of 

a rsen ic ,  mercury, molybdenum, and z i n c  i n  r o c k - c h i p  samples f rom t h e  same 

area i n d i c a t e s  t h a t  t h e  anomaly i s  n a t u r a l l y  o c c u r r i n g .  



Rock-Chip Verification 

Rock-chip samples were collected at the same time that silt samples were 

collected and alteration was mapped. The anomalous values based on values 
categorized as anomalous in Table 8 and plotted as triangles on the gold 

element-abundance map on Plate 1 fill in and further identify the area 

between "A," "B," and "C" as being anomalous. This area contains the mines 
and prospects of the Fall Creek mining district. The triangles on the other 
maps on Plate 1 extend the outlined areas of mineralization. The rock-chip 
sample site at the town of Westfir was anomalous in arsenic, mercury, 
molybdenum, and zinc. Because anomalous values were found in both silt 

and rock-chip samples, the anomalous values of the silt sample may not have 
been caused by septic tanks in the town. 

Summary and Recommendations 

From the preceding discussion, it is clear that the Sardine Butte quadrangle 
is mineralized. The trends shown on the gold element-abundance map and the 
other element maps point to the Fall Creek mining district as having the 

strongest anomaly over all; however, several of the other areas such as "F" 
on the gold element-abundance map are of interest because other elements have 

anomalous values in the same area. From this reconnaissance-level study, it 
is apparent that this quadrangle has enough mineralization to warrant a closer 

examination by mineral exploration firms. The most likely economic metals are 

gold and silver. The following recommendations are justified by the results 

of this study: 
1. The heavy-mineral stream-sediment samples should be examined and 

assayed. 

2. Other stream-sediment samples should be collected at closer intervals 
and assayed. 

3. Rock-chip samples should be collected across all of the a1 teration 

zones. 

4. Soil-sample prof i 1 es should be collected across the anomalous areas. 

5. If the four above recommendations produce positive results, then a 

drilling program might be warranted. 
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-2.11994 
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0 0.000 
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0 0.000 
3 30.0 00 
0 0.0 00 
0 0.000 
0 0.0 00 
1 10.000 
0 0.0 00 
0 0.000 
1 10. 000 

I NT ERVAL 
I 
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5 
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I NT F Q O H  NOT I N C L U O I N G  FSEQUENCV FREQ 
I -1.09897 -1.62913 14  15.9 09 
2 -1.62913 -1.55930 0 0,000 
3 -1.55930 -1.48966 13  21.591 
4 -1.48946 -1.41962 0 0.000 
5 -1.41962 -1.34978 13 17.045 
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7 -1.27995 -1.21011 7 7.955 
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11 -1.00060 -0930759 1 1,136 
1 2  -.930759 - 0 8 6 0 9 2 1  1 1.136 
1 3  - 0 8 6 0 9 2 1  -0791084 4 4.545 
1 4  -0791084  -0721246 1 1.136 
1 5  -.721246 - 0 6 5 1 4 0 9  1 1.136 

I N r  E R V A L  
1 
2 
3 
4 
5 
6 
7 
8 
9 

10  
I1  
1 2  
1 3  
1 4  
1 5  

Z U H U L A T I V E  FREQUENCY O I S T R I B U T I O N  
V A R I A B L E  S I L V E R  

NUMBER L E S S  P E R 2 E N T  L E S S  
VA L U E  THAN V L L U E  T i A N  VALUE 

-1.62913 1 4  15.909 
-1.55930 1 4  15.909 
-1.48946 3 3  37.500 
-1.41962 3 3  37.500 
-10 34978 4 8  54.545 
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LOHER BOUND FOR F I R S T  INTERVAL= 
NUMBER OF INTERVALS=  1 5  
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I NT F ? O M  NOT I N C L U D I N G  FREQUENCY FREQ 
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I . I 1 5 9 4 6  2 2  22.000 
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G - 4 6 3  78 6 3 9 39.000 
5 0579732 5 6 56.000 
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I1 1.27541 9 4 9 6 0  000 
1 2  1.39136 9 7  97.000 
1 3  1.50730 9 8 99.000 
1 4  l o  €2325 9 9  990  000 



H I S T  OGRAH OF VARIABLE A R S E N I C  

FREQUENCY 
22 a +  

21 ,* 
19 0 +  

18 0' 

16 .* 
1 5  a* 
13 a *  

12 .+ 
10 * *  

9 e r  

7 .+ 
6 a *  

4 .* 
3 a *  

1 .* 

4 1 5  COHHEYT 



+ HISTOGRAN VV( J)  $G 

H I S T  OGRAN OF VARIABLE ARSENIC 

FREQUENC I 
2 2  .* 
2 1  .+ 
1 9  .* 
1 8  .* 
16 .* 
1 5  a *  

1 3  .+ 
1 2  .* 
1 0  .* 

9  .* 
7  .* 
6  .* 
4  .* 
3 .* 
I .* 

+ I 5  CONHEYT 

+ I 0  COMYENT 

LOHER BOUND FOR F I R S T  INTERVAL= 8 4 5 0 9 8 E 4 0 0  
NUMBER OF INTERVALS= 1 5  
INTERVAL S I Z E =  4 8 1 0 l l E - 0 1  

FREQUENCY D I S T R I B U T I O N  
VARIABLE COPPER 
UP TO BUT PERCEYl  

I NT F P O M  NOT INCLUDING FSEQUENCY FREQ 
I 0 8 4 5 0 9 6  o 8 9 3 1 9 9  2  2 .000 
2 0 8 9 3 1 9 9  0 9 4 1 3 0 0  I 1. 0 0 0  
3 o 9 4 1 3 0 0  o 9 8 9 4 0 1  3 3 . 0 0 0  
4  w989SOI 1 . 0 3 7 5 0  6 6 . 0 0 0  
5  1 . 0 3 7 5 0  I. 0 8 5 6 0  6  6 .000  
6  1 .08560  1 .13370  2  2.0 00 
7  1 . 1 3 3 7 0  1 ~ 1 8 l 8 1  1 7  1 7 . 0 0 0  
8  1 ~ 1 8 1 8 1  1 . 2 2 9 9 1  8  8 .000  
9  1 . 2 2 9 9 1  1 . 2 7 8 0 1  2  5  2 5 . 0 0 0  

1 0  1 . 2 7 3 0 1  1 . 3 2 6 1 1  1 8  1 8 . 0 0 0  
11 1 . 3 2 6 1 1  1 . 3 7 4 2 1  0  11.000 
1 2  1 . 3 7 4 2 1  1 . 4 2 2 3 1  6 6.0 00 
1 3  1 . 4 2 2 3 1  1 . 4 7 0 4 1  3  3.0 00 
1 4  1 . 4 7 0 4 1  1 . 5 1 8 5 1  2 2 .000 
1 5  1 . 5 1 6 5 1  1 . 5 6 6 6 2  1 1 . 0 0 0  

CUMULATIVE FREQUENCY D I S T R I B U T I O Y  



I NT ERVAL 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

VALUE 
893199 
941300 
98940 1 

1.03750 
1. 08 560 
1,13370 
1. 18101 
1-22 991 
1.27801 
1,32611 
1.37421 
1.42231 
1.47041 
1.51851 
1.56662 

VARIABLE COPPER 
NUMBER LESS 

THAN VALUE 
2 
3 
6 

12 
18 
2 0 
3 7 
4 5 
7 0 
8 8 
88 
94 
97 
99 

100 

PER2ENT LESS 
THAN VALUE 
2.000 
3.000 
6.000 

12*000 
18 000 
20.000 
37.000 
13.000 
70*000 
88. O O O  
88.000 
94.000 
91.000 
93. 000 

100.000 

HISTOGRAM O F  VARIABLE COPPER 

FREQUENCY 
13 .----------------------------------- r 

12 i * 
11 *-------------------------- * * i. 

10 * 1 + 
9 om------------------------- * i 

8 . r e * *  
7 *-------------------------- + * + i *  
6 * + * * * + * *  
5 *--------------- i l * * * * + *  
4 1 1 * + * 1 + + + . 1  1 

3 *----------- * * *  + * * * + * + *  * 
2 * + * 1 * * +  * * * I . * * *  

1 0 - -  i + * * + F * +  * * * * * * *  +* **+ *+** 

+15 COMMENT 

L OWER BOUY 0 F O R  F I R S T  INTERVAL= .556303E+00 
NUMBER OF INTERVALS= 1 5  
I NT ERVAL S IZE= e682558E-01 

FREQUENCY D I S T R I B U T I O N  
VARIABLE LEAD 
UP T O  BUT PERCENT 

I NT F R O M  NOT INCLUDING FREQUENCY FREQ 
1 0556303 .62 455 8 5 5.090 
2 .624558 -692814 7 7. O O Q  
3 -692814 .761070 2 0 20.000 



:UHULATIVE  FREQUENCY D I S T R I B U T I O N  
VARIABLE L E A 0  

NUMBER L E S S  PESZENT L E S S  
INTERVAL VALUE THAN VALUE TqAN VALUE 

I 0624558 5 5. 000 
2 e692814 1 2  120000 
3 761070 32 32.000 
4 -82932 6 4 6 4 6 .  000 
5 097501 6 3  63.000 
6 -965837 75 75.000 
7 1.03409 8 3 83.000 
8 1.10235 9 2  92.000 
3 1.17 060 9 4 94.000 

10 1.23 886 9 8 98.000 
11 1.30 712 9 9  93.000 
12 1.37537 9 9  93.000 
13 I. 44363 9 9  99.000 
1 4  1. 51188 9 9  99.000 
15 1 ~ 5 8 0 1 ~  10 0 100.000 

HISTOGRAM OF VARIABLE LEAD 

FREQUENCY 

+ 1 5  COHMEVT 

+I0 COMMENT 



LOWER BOUND FOR F I R S T  INTERVAL= - 0  1 6 9 8 9 7 E + O l  
NUMBER OF INTERVRLS= 1 5  
I NT ERVAL S I Z E =  .100770Ee00 

FREQUENCY OIST RIBUTLON 
V I R I A B L E  MERCURY 
UP TO BUT PERC EVT 

I NT F i O M  NOT INCLUDING FREQUENCY FREQ 
1 -1.69897 - 1 0  59820 4 4.000 
2 -1.59820 -1. 49743  3 3,000 
3 -1.49743 -1.39666 9 9.000 
4 -1.39666 -10 2 9 5 8 9  1 0  10.000 
5 - 1 0 2 9 5 8 9  -1.19512 12  12.000 
6 -1.19512 -1.09435 1 9  19.000 
7 -1.09435 - 0 9 9 3 5 8 1  2 0 20.000 
8 - 0 9 9 3 5 8 1  - 0 8 9 2 8 1 2  9 9.000 
9 -a892812  - 0 7 9 2 0 4 2  I1 11.000 

1 0  -.792042 - 0 6 9 1 2 7 2  2 20000 
11 -.691272 - o 5 9 0 5 0 2  0 0.000 
1 2  -0590502  - 0 4  89732 0 0.0 00 
1 3  -.489732 -a388963  0 0.000 
1 4  - 0 3 8 6 9 6 3  - 0 2 8 8 1 9 3  0 0.000 
1 5  -.288193 - 0 1 8 7 4 2 3  1 1.000 

I NT ERVA L 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  

2UMULATIVE FREQUENCY OIST RIBUTIOY 
VARIABLE HE RCURY 

NUMBER LESS PERZENT L E S S  
VALUE THAN VALUE T i A N  VALUE 

-1.59820 4 4 0  000 
-1.49 743 7 7.000 
-1 3 9  666 1 6  16.000 
- 1 0  2 9 5 8 9  2 6  25. 000 
- 1 0  1 9 5 1 2  3 8 38.000 
-1.09435 5 7 57.000 
- 0 9 9 3 5 8 1  77 77. 000 
-.892812 9 6 86.000 
- 0 7 9 2  042 9 7  97. 000 
- 0 6 9 1 2 7 2  9 9  99.000 
-.590502 9 9  99.000 
-.489732 9 9  99. 000 
-.388963 9 9 99. 000 
- .288193 9 9  99.000 
- 0 1 8 7 4 2 3  1 0  0 100.000 

HISTOGRAM OF VARIABLE MERCJRY 

FREQUENCY 
1 0  . L  

9 .---------------- * * 
8 * * i *  + L  

7 *-------..- * * * C  * 
6 + * * *  * + *  
5 .--------- * *  C * *  + 
4 + * C *  + * * *  i *  

3 0 *  * * *  * +* ***  * * * 
2 . *  * * *i *+* +* C C C  *** * * 
1 i * + + * * *I +** i****+***** C i *  



t 1 5  COHMEVT 

t i 0  COMMENT 

+ S E T ~ V V ( J 1 = L O G l O ( V V ( J ~  1 

** INFORM9T IVEw .MISSING DATA ENCOUNTERED* 

LOWER BOUNO FOR F IRST INTERVAL= 0 . 
NUMBER OF INTERVALS= 1 5  
I NTERVAL S IZE=  . 3 4 0 9 0 l E - 0 1  

FREQUENCY O f  S f  R IBUTION 
VARIABLE MOLYBDNU 
UP TO BUT PERCEYT 

I NT F R O M  NOT INCLUDING F REQUENCY FQEQ 
1 0. . 3 4 0 8 0 l E - 0 1  5 2 54.737 
2 w 3 4 0 8 0 l E - 0 1  0 6 8 1 6 0 2 E - 0 1  0 0.000 
3 w681602E-01 e l 0 2 2 4 0  0 - 0.000 
4 a102240  e l 3 6 3 2 0  0 O w  0 00 
5 0136320  a170400 0 0.000 
6 w1704CIO w2041.81 0 Ow000 
7 w201481  w238561 0 O w  000  
8 . 2 3 8 5 6 1  . 2 7 2 6 4 1  0 0.000 
9 w272641  0 3 0 6 7 2 1  4 1 43.158 

1 0  ~ 3 0 6 7 2 1  w340801 0 O w  000 
11 ~ 3 4 0 8 0 1  a 3 7 4 8 8 1  0 0.000 
1 2  a 3 1 4 8 8 1  ~ 4 0 8 9 6 1  0 Ow0O0 
1 3  ~ 4 0 8 9 6 1  w 443  0 4 1  0 Ow 000 
1 4  - 4 4 3 0 4 1  w477121 0 0.000 
1 5  w477122 ~ 5 1 1 2 0 1  2 2 .105 

CUMULATIVE FREQUENCY OIST RIBUTIOY 
VARIABLE flOLYf3DNU 

NUHBER LESS PEQ2ENT LESS 
INTERVAL VALUE THAN VALUE THAW VALUE 

1 w 3 4 0 ~ 0 1 ~ - 0 1  5 2  54.737 
2 .681602E-01 5 2 54.737 
3 w 1 0 2 2 4 0  5 2 54.737 
4 w 1 3 6 3 2 0  5 2  54.737 
5 l 170 40 0 5 2  54.737 
6 w 2 0 4 4 8  1 5 2 54.737 
7 . 2 3 8 5 6 1  5 2 54.737 
8 a 2 7 2 6 4 1  5 2 54.731 
9 w 3 0 6  7 2 1  9 3  97.895 

10 a 3 4 0 8 0 1  9 3  97.895 
11 w 3 7 4 8 8 1  9 3  97.895 
1 2  w 40 8 9 6 1  9 3  97.895 
1 3  ~ 4 4 3 0 4 1  3 3 97.895 
1 4  e 4 7 7 1 2 1  9 3 97 w 895 
1 5  5 1 1 2 0 1  9 5 100.000 

HISTOGRAM OF VARIASLE NOLYBDNU 



FREQUENCY 
5 2  m *  

4 9  .* 
45 * *  
42 .* 
3 8  m C  

3 5  * *  * 
3 1  * *  i 

2 8  m *  L 

2 4  o *  

2 1  .+ * 
1 7  m *  * 
1 4  m *  

1 0  .* w. 
7 .* I 

3 .* * 
+ . * a  *..**. 4 .  o....... +.. *.*...*+...*..*..+... *.....+ 

0 l . I 0 0  m200 3 0 0  4 00 *500 

t 1 5  COMMEYT 

+10 COMMENT 

LOWER BOUND FOR F I R S T  INCERVAL= 1 1 4 6 I 3 E + O l  
NUHSER OF INTERVALS= 1 5  
I N T E R V A L  S I Z E =  .616052E-01 

FREQUENCY D I S T R I S U T I O N  
VARIABLE Z I N C  
UP TO BUT PERCENT 

I NT FROM NOT I N C L U D I N G  FREQUENCY FREQ 
1 1.14613 1.20773 2 2.000 
2 1.20773 1 .26934 0 0.000 
3 1.26334 1.33094 0 Om000 
4 1.33094 1.39255 0 00000  
5 1 0 3 9 2 5 5  1.45415 3 3.000 
6 1.45415 1.51576 5 5.0 00 
7 1.51576 1.57736 6 bmOO0 
8 1.57736 1.63897 2 4 24.0 00 
9 1. 63897 1m7OO57 2 5 25.000 

1 0  1.70057 1.76216 2 2 220000 
11 l o  76218 1.82378 6 6.0 00 
1 2  1e82378  1. 88539 4 4.000 
1 3  1.88539 1.94700 1 1 0 0 0 0  
1 4  1 * 9 4 7 0 0  2e00860  1 1 * 0 0 0  
1 5  2.00860 2.07021 1 1 m O O O  

CUHULAT I V E  FREQUENCY O I S T R I 0 U T  I O N  
VARIABLE Z I N C  

NUN9ER LESS PERCENT L E S S  
I NTERVAL VALUE THAN V4LUE TYhN VALUE 

1 1.20 773 2 2.000 
2 1.26934 2 2.000 
3 1.33094 2 2.000 



t H I  STOGRAM V V  ( J  St 

HISTOGRAM OF VARIABLE Z I N C  

FREQUENCY 
12 . * 
11 *------------------------------ * 

+ N A 
SOLD - - 
SILVER = 
ARSENIC = 
BAQIUH = 
BERYLIUM = 
CADMIUH = 
COBALT = 
:OPPER = 
LEAD - - 
MANGANES = 
MERCURY = 
HOLYBDNU = 
N ICKEL = 
r I N  - - 
TUNGSTEN = 
URANIUM = 
Z I N C  - - 



+ 200 COMMENT 

+SCATTER*VV(J )  , V V ( K )  
LOWER BOUND OF X= - 2 .30  103 
LOHEQ BOUND OF Y= -1 069897 

UPPES BOUND OF X= 
U'PER BOUNO OF Y =  

VARIABLES S I L V E R  (DOWN) 9 G O L C  (LCROSSI R  = - 0 5 7 0 3  
-0750  0  . > . . e . . ~ . . 0 ~ . . * . 0 . . . * * . . . . . 0  

. . . . . . . . . . . 
-1 .750  . . . . o . . . . . . o . . . . . o o . ~ ~ ~ ~ ~ ~ ~ ~ ~ . . ~ ~ ~ ~ ~ * ~ . ~ . e ~ * . * ~ ~ ~ ~ ~ * ~  

-0 -. T -. T -. 

-2 .400  -2 .200 -2 .000 -1.8 00 -1 .600 -1.400 
Y UMBER OF H I S S I N G  OBSERVATIONS= 9  0 

+ Z O O  COHHINT 

+SCATTER,VV(J)  v V V ( K 1  
LOHER BOUND OF X= -2 30  103 
LOHER BOUND OF Y= 0 .  

UPDEP BOUND !IF X =  
UPPER BOUND OF Y =  

VAQIABLES ARSENIC (DOHNI GOLD (ACROSS) R =  - 0 0 5 5 4  
2.0 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . 



-2.400 -2.200 -2.000 -1.800 -1. €00 -1,400 
NUMBER OF M I S S I N G  OBSERVATIONS= 9 0 

t200 COHHENT 

+ S C A T T E R r V V ( J )  r V V ( K )  
LOWER BOUYD OF X= -2.30 103 
LOWER BOUND OF Y= 845098 

UP?€? BOUND 3 F  X =  -1.45593 
UPPER BOUND OF Y =  1.51851 

VARIABLES COPPER IOOWN) 9 GOLD I A C R O S S )  R = -a0406 
1.600 ~ . ~ a ~ ~ a a ~ ~ m a m ~ ~ ~ ~ m a a a a a a a e a m  

-2.400 -2,200 -2.000 -1.800 , -1.600 -1.400 
NUMBER OF N I S S I N G  OBSERVATIONS= 9 0 

,200 COHHENT 

+ S C A T T E R t V V ( J )  , V V ( K )  
LOHER BOUND OF X= -2.30103 
LOWER BOUND OF Y= a556303 

UP'EP BOUND J F  X= -1 . 45593 
UPPER BOUND O F  Y= 1.51188 



V A R I A B L E S  L E A D  (DOWN) 9 GOLD (ACROSS) R = 0 . 1 5 5 6  
1. 500 > . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- 3  0400 - 2 , 2 0 0  -2 .000  - 1 . 8  0 0  - 1 . 6 0 0  - 1 * 4 0 0  
NUMBER OF H I S S 1  NG OBSERVATIONS= 9 0 

+ S C A T T E R g V V ( J ) r V V ( K )  
LOUER BOUND O F  X =  -2 .30103  
LOHER BOUNO OF Y=  -1 w69897 

UPPEP BOUND OF X =  -1 .45593  
UPPER B O U N D  O F  Y =  -e288193  

V A R I A B L E S  MERCURY (DOWN) g GOLD 
0 .  . ~ . * . * . * . . * .  



-2.000 ,* *****.*...*...... a * * . * * * . * . * * * * * . * . *  * . * * * * * * * * . . * . .  - -. -. -. -. -8 

-2.400 -2,2 00 -2.000 -1. BOO -1.600 -1,400 
NUMBER OF H I S S 1  NG OBSERVATIONS= 9 0 

+ S C A T T E R P V V ( J ) ~ V V ( K )  
LOHER BOUND OF X =  -2,30103 
LOWER BOUND OF Y= 0. 

UP'E3 BOUND 3F X =  -1.45593 
UPPEQ BOUND OF Y =  e477121  

VARIABLES MOLYBDNU ( 0 O N N ) r  GOLD (RCRDSS)  R = - a 7 3 8 4  
- 5 0 0 0  > > a * * e a a * a a . e a a * * a e  a * * * * * * * *  

-2.400 -2.2 00 -2.0 00 -1.800 -1.600 -1 .400 
NUMBER OF M I S S I N G  OBSERVATIONS= 9 1  

+ 200 COMHENT 

tSCATTER,VV(J)  * V V ( K )  
LOWER BOUND OF X= -2.30103 
LOWER BOUND OF Y= 1.14613 

UPPER BOUND !IF X= -1.45593 
U"E9 BOUND 3 F  Y =  2. 00860 

VARIABLES ZINC (DOHN) r GOLO (4CQOSS) R = - • 0 833 
2.000 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



- 2 . 4 0 0  - 2 . 2 0 0  - 2 . 0 0 0  - 1 . 8 0 0  
NUMBER OF M I S S I N G  OBSERVATIONS= 9 0  

+ 1 0 0  COHMENT 

+ 2 0  0 COHMENT 

t SCATTER, V V 1 J )  T V V I K )  
LOWER BOUND OF X =  -1 a69897 
L O H E R  BOUNO OF Y =  0  • 

U P = € ?  ROUNO 3F X =  
UPPER BOUND OF Y =  

VARIABLES ARSENIC  (DOWN) 9 S I L V E R  ( 4 C S O S S )  
2 .000  > > m a a m a m a r a a . . m a a m m  



-. -. -. -. -. 

-1.800 -1.600 -1. 400 -1 .200 -1.000 
NUMBER OF M I S S 1  NG OBSERVATIONS= 1 2  

+ 2 0 0  COHUENT 

+SCATTER,VV(J).VV(K) 
LOHER BOUND OF X =  -1.69897 UPPEP BOUND 3F X= - 0 7 2 1 2 4 6  
LOWER BOUND OF Y= 0 8 4 5 0 9 8  UPPEQ BOUND OF Y =  1 .51851  

VARIABLES COPPER (DOWN) r S I L V E R  (ACPOSS) R = 0 1 0 8 9  
1.600 > > . e . . o . . . . . . * . . . . . . . . . . . . . . . o * o o  . . . a . . . 

a . . * . . . . . * . . a *  * . . . . . . * . * . . 
1.400 > P . . . * . * . . * . . * . . . . . . . * * + . * . . . . * . . e .  

-1 - 8 0 0  -1.600 - l o b 0 0  - 1.2 00 -1.000 - 0  8000 - * 6 0 0 0  
Y UMBER OF M I S S 1  NG OBSERVATIONS= 1 2  

+SCATTER*VV(J )  . V V I K I  
LOHER BOUND OF X= -1 069897  UPPER BOUND 3F X= - 0 7 2 1 2 4 6  
LOWER BOUND OF Y =  5 5 6 3 0 3  UPPEQ BOUND OF Y =  1 .51186  

U ARIABLES LEAD (DOHN) 9 S I L V E R  (LICPOSS) 9 = 0 5 2 8 4  
1.500 > * . a . e . . . . . . . . * . . . * . . . . * . * . . . . . -  . a . . . . . . . . . . . . . . . . . 



-i*800 -1.600 -1.400 -1 -2 00 - 1.000 -. 8000 -06000 
NUMBER OF H I S S 1  NG OBSERVATIONS= 12 

+ 20 0 COMMENT 

+SCATTER,VV (J)  P V V  ( K )  
LOHER BOUND OF X= -1 069897 UPPER BOUND 3F X= 0.721246 
LOHER BOUND OF Y=  -1 69897 UPPER BOUND OF V =  288193 

VARIABLES MERCURY (DOWN) r S I L V E R  (ACROSS) 

-1.800 -1.600 -1 400 -1.200 -1*000 - a  BOO0 9.600 0 
NUHRER OF HISSING OBSERVAf IONS= 12 

+ 200 COMMENT 



+SCATTER,VV(J)  , V V ( K )  
LOUER BOUND OF X= -1.69897 
LOWER BOUND OF Y =  0. 

UPPER 80UND OF X =  -0721246 
UPPEP BOUND OF Y =  0477121 

, R I A Q L E S  MOLYBONU (OOHN) 9 S I L V E R  ( 4 C P 3 S S )  ? = 02117 
e5000 . > . . . . . . . . . . . . . . . . . o o . o o o o e o o o o o o  . . * . * . . . . . . . . . . . . . . . . 

-1.800 -1.600 -1.400 -1.200 -1.000 - 0  8000 -.6000 
VUMBER OF M I S S I N G  OBSERVATIONS= 15 

+ 200 COMMENT 

+SCATTER,VV(J )  , V Y ( K )  
LOWER BOUND OF X =  -1 069897 
LOWER BOUYO OF Y =  1.14613 

VARlABLES Z I N C  (DOHN) S I L V E R  
2.000 . . * * . . . . . . . . .  . . . * . . * . . 2 * ........ 0 3 . .  2 . 2 . 3 3 . 2 . 5 2 . 5 . + 4 

a 3 . 3 . . . . . . . .  ...a 02. . + v . . + . . . . . . 

UPPET BOUND 3F X =  -0721246 
UP?E? BOUND 3 F  Y =  2.0 0860 



-1 0 8 0 0  - 1 . 6 0 0  - 1 . 4 0 0  - 1 . 2 0 0  - 1 . 0 0 0  - 0  8 0 0 0  -.bOO' 
NUMBER OF M I S S I N G  OBSERVATIONS= 1 2  

+ 1 0 0  COMMENT 

+ 2 0 0  COMHENT 

+ S C A T T E R , V V ( J I  , V V ( K )  
LOHER BOUND OF X =  0 .  UPPER BOUND O F  X =  1 . 6 2 3 2 5  
LOWER BOUVO OF Y =  8 4 5 0 9 8  UPPER SOUND 3F Y =  1 . 5 1 8 5 1  

t 2 0 0  COMHENT 



LOWER BOUND OF X =  0 
LOWER BOUND OF Y= . 556303  

UPPEQ BOUND OF X= 1 . 6 2 3 2 5  
UP'EQ BOUNO DF Y= 1 . 5 1 1 8 8  

VARIABLES LEAD (DOWN) 9 ARSENIC (4CROSS) R = w6I.94 
1 ~ 5 0 0  * * a  • w • * • w w w w w  

t SET * K = K + I *  

+SCATTERIVV(J )  r V V ( K 1  
LOWER BOUND OF X= 0  
LOWER BOUND OF Y=  -1w69897 

VARIABLES MERCURY 
0 *.. . (DOWN) * 

UPPEQ BOUNO OF X= 1.6 2325 
UPPER BOUND OF Y= - w  288193  

ARSENIC ( A C R O S S )  S = - 2 2 1 9  



+SCATTER,VV(J)  r V V ( K )  
LOWER BOUND OF X= 0 • 
LOHER BOUND OF V=  0. 

UPPEP ROUND 3F X= 
UPPE? BOUND 3 F  Y= 

VARIABLES MOLYBDNU (D0WN)r  ARSENIC ( A C R O S S )  R = 01776  
a5000 > > e e e e e e . . e e e e e e e e . * * u  

L * . 

0 .  e 5 0 0 0  l e 0 O 0  1 .500 2 * 0 0 0  
NUMBER OF M I S S 1  hG OBSERVATIONS= 5 

,200 COMMENT 

+SCATTER,VV(J )  , V V ( K )  
LOHER BOUND OF X= 0  • 
LOHER BOUND OF Y= 1 .14613  

UP'€'? BOUND 3F X =  
UPPER BOUNO OF Y= 

VARIABLES Z I N C  (DOWN), ARSENIC (ACROSS) R = 3 7 0 6  
2.000 ..........*............ . . * 

* 0' . . . e *  



+ 1 0 0  COMMENT 

, 2 0 0  COMMENT 

+SCATTER,VV(J )  w V V ( K )  
LOWER BOUND OF X =  8 4 5 0 9 8  UP'EP BOUND I F  X= 1 * 5 1 8 5 1  
LOWER BOUND OF Y= . 5 5 6 3 0 3  UPPE? BOUND OF V =  1 .5  1 1 8 8  

V AR IABLES LEAD (DOWN) 9 COPPER (ACROSS) R = - . 0 6 7 2  
1 . 5 0 0  . . m . . . . . . * . . m . m . . . . a  m e . . -  



+ZOO COMMENT 

+ S C A T T E R I V V ( J ) ~ V V ( K )  
LOWER BOUND OF X =  845098 
LOWER BOUND OF Y=  -1 .69897 

UPPEP B O U N D  3F X= 1 .51851  
UPPER BOUND 3 F  Y= - .288193 

V A R I A B L E S  MERCURY (DOWN) COPPER 14CROSS)  R = - 0 2 0 4 5  

+2UO COMMENT 

+ S C A T T E R * V V I J I  r V V ( K )  
LOWER BOUND OF X= . 815  0 98 
LOWER BOUND OF Y =  0 .  

V A R I A B L E S  HOLYBDNU ( DOHN) v 
05000 . . . . . . . . .  . . 

8 . 
8 . 
8 . . . . . . . . . .  . . . 8 

U??ER BOUND 3 F  X =  1 0 5 1 8 5 1  
UPPER ROUND OF Y= 0477121 

COPPER (LCZOSS)  
. . . * 8 . 8 8 .  . 

8 . 
8 . 
8 • . . . . . . . . .  
8 . . 8 



a7500 875 0 1.000 1.125 
NUMBER OF M I S S I N G  OBSERQAT I O N S =  5 

+ SET K=K+I 

+ 2 0 0  COMMENT 

+ S C A T T E R 9 V V  (J)  VV t K )  
LOHER BOUND OF X= 8450 98 
LOHER BOUND OF Y =  1 elk613 

V A R I A B L E S  Z I N C  
2.000 *> 

UPPEQ BOUND OF X =  1.51851 
UPPE3 BOUND OF Y =  2.00860 

COPPER (4C' IOSS) P = a5100 
.*...................1,, * 

* . *  . 
* . *  0 

2 . *  . . . . . . . * . + .  2 * 2 * 2 ..*.......* 
* 2 *  * . * 2 2 3 * * 2 2  * + • 

+ + * . 2 * * 5 2 2  + • 
2 + + + . 3 * i + t , + 2 +  r 
r . 2 *  * *  

.2...........2*......... 
. 2 *  



+ I 0 0  COMMENT 

, 2 0 0  COMMENT 

+SCATTERpVV(J)  r VV(K)  
LOWER BOUMD OF X =  556303  
LOUER BOUND OF y= -1.69897 

U'=ER BOUND I F  X =  1 . 5 1 1 8 8  
U'PER BOUND OF Y =  -0288193 

VARIABLES MERCURY (OOHN) r LEAD (PCROSS) R = 0 5 8 6 1  
0 .  >>... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

tSCATTER,VV(J )pVV(K)  
LOWER BOUND OF X=  5 5 6 3 0 3  
LOWER BOUND OF Y =  0.  

VARIABLES HOLY BDNU 
- 5 0 0 0  > > m o o  . . 

. 
375 0 ..... 

UPPEP BOUND I F  X= 1.5 I188 
UPPER BOUND OF Y =  . 4 7 7 1 2 1  

(ACROSS) R = 2035 . . . . . . . . . . . . . . . . . . . .  
' . . . . . . . . . . . . . . 



0400 0 60 00 08000 1.000 1.200 1.400 1.60 '3 
NUMBER OF HISSING O R S E R V A T I O N S =  5 

+ S C A T T E R * V V ( J )  r V V ( K )  
L O H E R  BOUND OF X= 556303 
LOWER BOUND O F  Y =  1 a14613 

V A R I A B L E S  Z I N C  
2.000 +'. 

UPJER BOUND 3 F  X =  1.51188 
UPPER BOUND OF Y =  2.00860 

(DOWN) 9 L E A D  ( P C ? O S S I  9 = 3 602 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . * . . . + + .  . . + . * . . 
+ * 1  . . .......*...+. 2+*** ...+....+........... 

***2+*. 2+ *+ 23.2 * * o  • 

2 . +2+2' 2 ** **++ + . 
+ 3 2 2 2 + 2 3 +  2 r 2 • 

.* + * * *  6 W  0 . . 

+I00 COHUENT 



+ 200 COMMENT 

+SCATTER*  V V t J I  * V V ( K )  
LOWER BOUND OF X= -1 069897 
LOWER BOUND OF Y =  0. 

UPPER BOUND OF X =  - 0  28 8193 
UPPEQ BOUND OF Y =  .477121 

VARIABLES MOCYBONU (DOWN) R E R C U R r  (&CROSS)  S = , 2302 
o5000 > . ~ m . . . . . ~ . . a . . * . . . a . . ~ ~ ~ ~ ~ ~ . . * * *  . . . * . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  375 0 . . . . . . . . . 

• +. 4 * 2 22 3+* 53b2*3 32 * • 

-1.750 -1.500 -1.25 0 -1.000 -07500 - *  5000 -02500 
NUMBER OF H I S S 1  NG OBSERVATIONS= 5 

,200 COUUENT 

+ S C A T T E R v V V ( J )  V V ( K )  
LOHER BOUND OF X =  -1.69897 
LOWER BOUND OF Y=  1.14613 

U?PER BOUND OF X =  - a  288193 
UPPER BOUND OF Y =  2.00860 

VARIABLES Z I N C  iOOWN1 9 MERCURY ( A C ? O S S )  R = 0 796 
2.000 . . . . * . . . . * . . . . . . . . . ~ . . . . . . . . . . . . . .  . . . . . . . . + 2 . . . . . . * * . . . . . * ' 0  . . . . 
1.750 . . . * . e . * . .  2 .  . o w  2 .  *2s • . 2 +  . . . m . . * . e * . . .  

* 2 * 2 -2 'C2 2 +*+ **  . * . 
* 2. * 2* 2* 2* * 2 * *  . . 

• + 4 .3 r3+2 ++i * * .  • . . 2 . * 2 + .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.500 . + . *  . * . . . . . + . . . 



+ S E T *  K = K + I  

t 1 0 0  COMMENT 

+ Z O O  COMMENT 

~ S C A T T E R I V V I J )  9 V V f K )  
LOWER BOUND OF X= 0 .  
LOWER BOUND OF Y= 1 14613 

V A R I A B L E S  Z I N C  
2 . 0 0 0  >>. 

* 
f DOWN) 9 . . . . . .  

. 
. . . . . .  

. . . . . .  

UPQES BOUND 3F X= 
UPPE? BOUNO OF Y =  

HOLYBDNU (ACROSS) 
. . * . . * . . *  

0 .  . 1 0 0 0  .ZOO0 . 3 0 0 0  
NUHBER OF M I S S I N G  OBSERVATIONS= 5 





OSU 573.5 309 O R I G I N  = B&T:H. USER NUMBER = B U B Q C  

RRRRRR N N a B 9 8 8 8  
R 2 NN N B B 
R ? N N  N 9 B 
R ~ R R R R  ' N - ' Y  N R B B B ~ S -  
R F) N N N  B 9 
R R N  NN 8 B 
R P N N 8ad8BB 

BBBBBB 00000 B0BBBB BBBBBB SRRRRR EEEEEEE N N N N EEEEEEE 
B 8 0 0 8 B B B ? R E NN N NN N E 
3 0 3 B B B ?  R E N N  N N N  N E  

B 0  O B B B B 8 8  BBBaBB 0 BB88dB RRRRRR EEEEEE N N N N N N EEEEEE 
3 B 0 0 6 B B B S  R - N N N N  N N E _  
3 8 0 0 B B 9 a~ R i N NN N NN - 
BBBBBB O O O O O  BBBBBB eeasas R R EEEEEEE N N N N ZEEEEEE 

RRRRRR 00000 00000 M M 1 4 99999 
P R o o o o n n  nn li 

4": 99 9 
P 0 0 O H M H M  1 1  9 

R 0  0 0  RRRRRR 0 O M  M M 1 4 4 999999 
R S O  o o o n n I 44 44444 9 
P R 0 0 3 0 M M 1 4 9 9 .. 
R R OOOOO OOODO M M 1111111 4 99999 .. 



A S S A Y  D A T A  F O R  WILDERNESS sruor A R E A ,  FALL C R E E K  

WSA U N I T  NUMBERS .. 



S I L T  

S I T E  AREA UTH-E 



NUMBER OF SAMPLES 
MEAN VALUES 
MINIMUM VALUES 
HAXIHUH VALUES 
RANGES 
S TANOARO DEVIATIONS 



ROCK SAMPLES 

S I T E  AREA UTM-E UTfl-N AU -P3M A G  -PPM 

NUHBER OF SAMPLES 
MEAN VALUES 
N I N I H U M  VALUES 
M A X  Inun VALUES 
RANGES 
STANDARD D E V I A T I O N S  

6. 000 
ico* 000 
35.000 
8.000 

12.000 
15. 000 

130.000 
3. 000 

16.000 
26.000 

4. 300 
e. o o o  

30.000 
35.000 
14. 000 
23.000 
11.000 
30.000 
8.000 

10.000 
4.000 
5.000 
2.000 
7.000 



S O I L  SAMPLES 

S I T E  AREA UTN-E UTH-N AU -P 'Y  A6 -PPM AS -PPY CU -PPt4 HG -PPU PI0 -Pp?l P 3  -PPU ZN -PPy 

Y Ut49ER OF SAMPLES 
HEAN VALUES 
t4INItiUM Y4LUES 
HAXINUM VALUES 
?ANGES 
STANDARD DEVIATIONS 

TOTALS 

NUflt3ER OF SANPLES 
MEAN VALUES 
HXNIMUM VfiLUES 
MAXItiUfl V4LUES 
RANGES 
STANOARO DEVIATIONS 



GEOLOGICAL CAT4 F3R U I L C E Q N t j S  STUDY AREAS 

S I T E  DES;RIJT IONS F3R 

S I L T  SAMPLES 



SAMPLE I 0  SUBHITTE? DATE SUBMITTED 
LAB NUMBER UTM-E 
MATERIAL SAMPLE TTPE 
MATRIX OXIDATIOY STATE 
GEOLOGIC AGE ROCKNAME 

TOWNSHIP/RANiE 
UTM-N 
SAMPLE SOURCE 
ORE UINERALS 
MODIFIES 

SZ:T ION/SUBSECTION US4 
STPTE/COUNTY GEOLOGI2AL FORMATION 
ROZK TYPE IGNEOUS FORM ST4UCTURAL SETTING 
ALTERATION MINERAL DE?'lSIT 
QUPORA NGLE 

A1501FO1 0 B 82-09-2 3 
00000450  545700  
UNCONSOL. SEOIMENT SINGLE (54481 
i 1 

HOLOCENE S I L T  

27 68 8 6 1 6 8 0  
OREGON/ LANE TOTL QT3H PLS TMV 
UNSONSOL. SEOIYENT i 

C 

SARDINE SUTTE 

27 86 7 616  80 
OZEGON/ LANE TOT L 
UNCONSOL. SEDIMENT i 

SPPOINE ?UTTE 

A1502FOl  0  8 8 2-09-23 
0 0 0 0 0 4 5 1  5 r 5 5 0 0  
UNCONSOL. SEDIMENT SINGLE (GPAB) 

C i 

HOLOCENE S I L T  

2 0 s  3 E 
4 8 4 9 8 5 0  
OTHER 
i 

1 

A1503FOi  0 B 
0 0 0 0 0 4 5 2  
UNCONSOL. 

HOLGZENE 

8 2 - 0 9 - 2 3  
547650  

SEOIUENT SINGLE (GRAB) 

S I L T  

2 0 s  3E 
4 8 5 1 2 5 0  
OTHER 

1 

1 

2 S 97 8 
OREGON/ L I N E  
UNCONSOL. SEDIMENT 

1 

S4RDINE €!UTTE 

616  80 
TOTL QTBH QLS TMV 

C 

A1504FOi  0  B 
0 0 0 0 0 4 5 3  
UNCONSOL. 

i 

HOLOCENE 

82-09-23 
547400  

SEOIMENT SINGLE (&%A%) 

S I L T  

2 0s  3 E 
4 8 5 1 0 0 0  
OTHER 

8 

i 

2 3 88 8 
OREGON/ LANE 
UNCONSOL . SEDIMENT 

S4ROINE BUTTE 

6 1 6 8 0  
TOTL QT3H 

i 

i 

A1505F01  D B 82-09 -23  
0 0 0 0 0 4 5 4  5 4 8 4 5 0  
UNCONSOL. SEDIMENT SINGLE (ZRAB) 

C 

HOLOCENE S I L T  

2 0 S 3E 
4 8 5 3 4 3 0  
OTHER 

1 

+ 

1 3  6 9 6  6 1  6 80 
OREGON/ LANE TOTL QTBH TOTL TMV 
UNCONSOL. SEDIMENT i 

C i 

SASDINE 9UTTE 

A1506F01  D B 8 2 - 0 9 - 2 3  
0 0 0 0 0 4 5 5  5 4 8 1 5 0  
UNCONSOL. SEDIMENr SINGLE ( t ? A B )  

C i 

HOLOCENE S I L T  

2 0 s  3 E 
4 8 5 4 3 5 0  
OTHER 

1 

C 

1 2  98 6 6 1 6 8 0  
OREGON/ LANE TOTL QT3H 
UNCONSOL SEDIMENT 

* i 

SPSDINE @UTTE 

A1507FOi  0  B 82-09 -23  
00000  456 5 4 9 3 5 0  
UNCONSOL. SEOIMENl SINGLE (GRAB) 

i 

HOLOCENE S I L T  

1 9 s  4E 
4 8 5 8 7 0 0  
OTHER 

+ 
I 

3 0 98 9 6 1 6 8 0  
OREGON/ LANE TOTL QTSH TMV TPY 
UNCONSOL. SEDIUENT i q 

i 

SARDINE BUTTE 

A1508FOl  O B 8 2 - 0 9 - 2 3  
0 0 0 0 0 4 5 7  549450  
UNCONSOL. SEDIMENT SINGLE (SRAB) 

C * 
HOLOCENE S I L T  

1 9 s  4 E 
4 8 5 8 5 7 5  
OTHER 

+ 
i 

3 1 7 6 7  61680  
ORESON/ LANE TMY TPV QTBH 
UNCONSOL. SEDIMENT * 

+ 
SAQOINE 3UTTE 



SlMPLE I D  SUBMITTE? OATS 3URYITTED 
LAB NUMBER u r n - €  
MATERIAL S4MPLE TY'E 
MATRIX OXIDATIOY STATE 
GEOLOGIC AGE ROC KNAME 

TOWNSHIP/RANGE 
UTM-N 
SAMPLE SOURCE 
ORE MINEqALS 
MOUIFIER 

SEZTION/SU3SECTION HSA 
STATE/COUNTY GE3LOGI:AL FORMATION 
ROCK TYPE IGNE3US FORM STSUCTURAL SETTING 
ALTERATION MINERAL DEPOSIT 
QUADRANGLE 

A 1 5 0 9 F O l  0 0 8 2 - 0 9 - 2 3  
o o o a 0 4 5 8  5 5 0 3 7 5  
UNCONSOL. SEDIMENT SINGLE (GRAB) 

1 4 

3 1 6 6  7 6 1 6 8 0  
OREGON/ LANE TMV 
UNCONSOL. SEDIMENT .* 

SARDINE 9UTTE HOLOCENE S I L T  

A 1 5 1 5 F O i  D B 8 2 - 0 9 - 2 4  
0 0 0 0 0 4 5 9  5 4 1 0 0 0  
UNCONSOL. SEDIMENT SINGLE ( 5 4 6 9 )  

8 

1 8 s  3 E 
4 8 6 7 0 2 5  
OTHER 

+ 
Z 

3 1 8 6 7  6 1 6 8 0  
OSEGON/ LANE TOTL 
UNCONSOL. SEDIHENT * 

Z 

HOLOSENE S I L T  S4RD I N €  BUTTE 

A 1 5 1 6 F O i  D 3 8 2 - 0 9 - 2 4  
o o o 0 0 4 6 0  5 4 ~ a o o  
UNCONSOL. SEDIMENT SINGLE (GSARJ 

8 1 

HOLOCENE S I L T  

1 8 s  3 E 
4 8 6 6 7 5 0  
OTHER 

I 

3 2 8 7 9  6 1 6 8 0  
OREGON/ LANE T O T L  rnv 
UNCONSOL. SEDIMENT i 

Z I 

SARDINE OUTTE 

A 1 5 1 7 F O l  D 8 8 2 - 0 9 - 2 4  
011000461 5 4 1 1 6 0  
UNCONSOL. SEDIMENT SINGLE ( G i A B )  

4 

H OL OS ENE S I L T  

1 8 s  3 E 
4 8 6 7 0 0 0  
0 THER 

1 

1 

3 2 9 6  8 6 1 6  80 
OREGON/ LANE TOTL TYV 
UNCONSOL. SEDIHENT * 

SARDINE BUTTE 

32 8 9 7  6 1 6 8 0  
OREGON/ LANE TOTL 
UNCONSOL. SEDIMENr 1 

L 1 

SARDINE BUTTE 

~ 1 5 1 8 ~ 0 1  o 8 8 2 - 0 9 - 2 4  
0 0 0 0 0 4 6 2  5 4 1 7 0 0  
UNCONSOL. SEDIHENT SINGLE (GRAB) 

* 
HOLOCENE S I L T  

A 1 5 1 9 F O l  D B 8 2 - 0 9 - 2 8  
0 0 0 0 0 4 6 3  5 4 1 2 5 0  
UNCONSOL. SEDIMENT SINGLE (GRAB) 

Z * 
HOLOCENE S I L T  

2 0 s  
4 8 5 4 7 5 0  
OTHER 

1 

1 

8 7 7  6 6 1 6  80 
OREGON/ LANE THV TPV 
UNCONSOL. SEDIMENT * 
SARDINE BUTTE 

A15ZOFOi  0 B 8 2 - 0 9 - 2 7  
0 0 0 0 0  4 6 4  5 4 0 2 5 0  
UNCONSOL. SEDIHENT SINGLE (GRAB) 

1 

HOLOCENE S I L T  

2 0 s  3E 
4 8 5 4 6 0 0  
OTHER 

+ 
8 

7 66 8 6 1 6 8 0  
OREGON/ LANE THV TPV 
UNCONSOL. SEDIMENT + 

1 1 

SARDINE 9UTTE 

A 1 5 2 1 F O l  0 B 8 2-09-28 
0 0 0 0 0 4 6 5  5 4 6 9 5 0  
UNCONSOL. SEDIMENT SINGLE (GRAB) 

1 8 

HOLOCENE S I L T  

1 4  6 7  6 6 1 6 8 0  
OREGON/ LANE TOTL 
UNCONSOL SEDIMENT 

4 * 
SA901NE BUTTE 



SAMPLE I D  SUBMITTES DATE j U 8 Y I T T E J  
L A B  NUMBER UTH-E 
M A T E R I A L  SAMPLE T l P E  
MATRIX 3 x 1  OATION STATE 
GEOLOGIC AGE ROCKNANE 

TOH NSHIP/RANGE 
UTM-N 
SAMPLE SOURCE 
ORE MINERALS 
HOOIF  I E Q  

SE2T ION/SUBSECTION HSS 
STATEICOUNTY GEOLJGICAL FOQMATION 
Q3:K TYPE IGNEOUS FORM STRUCTURAL SETTING 
ALTERATION 3 I N E R A L  DEPOSIT 
QU409ANGLE 

A 1 5 2 2 F O i  0  B 8 2 - 0 9 - 2 8  
0 0 0 0 0 4 6 6  5 4 6 8 0 0  
UNCONSOL. SEDIMENT S I N G L E  (GRAB) * L 

HOLOCENE S I L T  

2 0 s  3 E  
4 8 5 3 8 5 0  
OTHER 

1 4  6 7 6  6 1 6 8 0  
OSEGON/ LANE TOT L 
UNCONSOL. SEDIMENT 

* 
S4QOINE BUTTE 

A 1 5 2 3 F O i  0  B 8 2 - 0 9 - 2 8  
0 0 0 0 0 4 6 8  5 4 7 6 0 0  
UNCONSOL. SEDIMENT S I N G L E  (GRAS) * 
HOLOZENE S I L T  

2 0 s  3 E 
4 8 5 2 5 0 0  
OTHER * 

1 

1 3  9 9 9  6 1 6 8 0  
OREGON/ LANE TOTL 
UNCONSOL . SEOI f lENr  * 

L 

SA ROINE SUTTE 

2 0 s 3 E  
4 8 4 8 4 0 0  
OTHER 

r 

A i 5 2 W O l  D B 8 2 - 0 9 - 2 8  
0 0 0 0 0 4 6 9  5 4 3 0 0 0  
UNCONSOL. SEDIMENT S I N G L E  (G?AB) 

L * 
HOL 0;ENE S I L T  

3 3 9 9  8 6 1 6 8 0  
OREGON/ LANE TOTL 
UNCONSOL. SEDIMENT + 

L 

SARDINE BUTTE 

A 1 5 2 5 F O l  0 8 8 2 - 0 9 - 2 8  
OOOG0470 5 4 1 9 5 0  
UNCONSOL. SEOIMENT S I N G L E  (SRAB) 

L L 

HOLOZENE S I L T  

2 0 s  3 E  
4 8 4 9 4 2 5  
OTHER * 

* 

2 9 a 9 7  61680 
09EGON/ LANE TOT L 
UN:ONSOL. S E D I H E N l  L 

L 

A 1 5 2 6 F 0 1  0 B 8 2 - 0 9 - 2 8  
0 0 0 0 0  4 7 1  5 4 2 2 0 0  
UNCONSOL. SEDIMENT S I N G L E  (GRAB) 

L 

HOLOCENE S I L T  

2 0 s  3 E 
4 8 4 9 5 0 0  
OTHER 

L 

2 9 8 9 6  6 1 6 8 0  
OREGON/ LANE TOTL 
UNCONSOL . SEDIMENT * 

I 

SARDINE 3UTTE 

A 1 5 2 7 F O i  0  B 8 2 - 0 9 - 2 9  
0 0 0 0 0 4 7 2  5 4 2 2 0 0  
UNCONSOL. SEOIf lENT S I N G L E  (SRAB) 

* 
HOLOCENE S I L T  

2 1 s  3 E 
4 8 4  7 4 2 5  
OTHER 

u 

5 676 6 1 6 8 0  
OQEGON/ LANE TOTL 
UNCONSOL. SEDIMENT L 

* L 

SARDINE 3UTTE 

A 1 5 2 8 F 0 1  D B 8 2 - 0 9 - 2 9  
0 0 0 0 0 4 7 3  5 4 2 4 2 5  
UNCONSOL. SEDIMENT S I N G L E  ( G 2 A B )  

HOLOCENE S I L T  

2 0 s  3E 
4 8 5 2 0 0 0  
OTHER * 

L 

2 0  6 6  9 6 1 6 8 0  
OREGON/ LANE TOTL TNV 
UNSONSOL. SEDIMENT L 

L 

SAQDINE BUTTE 

A 1 5 2 9 F O i  D B 8 2 - 0 9 - 2 9  
0 0 0 0 0 4 7 4  5 4 2 6 5 0  
UNCONSOL. SEOIMENT S I N G L E  (;RAE) 

+ 
HOLOCENE S I L T  

2 0 s  3 E  
4 8 5 2 1 0 0  
OTHER 

L 

2 0 6 6 6  6 1 6 8 0  
OREGON/ LANE TOTL 
UNCONSOL. SEOIf lENT * 

L 

SARDINE 9UTTE 



SAMPLE 1 0  SUBMITTES 
LAB NUMbER 
MATERIAL 
MATRIX 
GEOLOGIC AGE 

DATE SUSHITTED 
UTH-E 
SAMPLE TY'E 
OXIOATIOY STATE 
402KNAHE 

TOWbiSHIP/RANGE SE$TION/SUBSECTION WSA 
UT H-N ST ATE/COUNTY GEOLOG1:AL FORRAT ION 
SAMPLE SOURCE ROCK TYPE IGNECnS FORR STRUCTURAL SETTING 
ORE MINERALS ALTERATION MINERAL DEPOSIT 
MOD I F  I E R  QUADRANGLE 

0 B 
0 0 0 0 0 4 7 5  
UNCONSOL 

HOLOCENE 

8 2 - 0 9 - 2 g  
5 4 4 4 7 5  
SINGLE (SRAB) 

L 

S I L T  

2 0 s  3E 
4 84  9 9 2 5  
OTHER * 

I. 

2 7  9 7  7 
OREGON/ LANE 
UNZONSOL. SEDIMENr 

1 

SAPDINE BUTTE 

6 1 6  80 
TOTL TMV 

SEDIflENT 

SEDIUENT 

SEOIUENT 

SEDIMENT 

SEDIUENT 

SE D I  MEN1 

S E D I  MEN1 

SEDIMENT 

D B 
DO000476 
UNCONSOL. 

C 

82-09-29  
5 4 k 2 0 0  
S INGLE (GRAB) 

S I L T  

2 0 s  3E 
4 8 5 1 3 5 0  
OTHER * 

2 1  8 6  6 
OREGON/ LANE 
UNSONSOL. SEDI f lENr  * 

6 1 6 8 0  
TOT L 

I 

HOLOCENE SdRDINE BUTTE 

D B 
0 0 0 0 0 4 7 7  
UNCONSOL. 

8 2 - 0 9 - 3 0  
5 4 5 9 0 0  
SINGLE (GRAB) 

4 

2 0 s  3 E  
4 8 5 0 7 7 5  
OTHER 

C 

L 

2 2  88  8 
OREGON/ LANE 
UNSONSOL. SEOIHENT * 

6 1 6  80  
TOTL * 

4 

SARDINE BUTTE HOL E E N E  S I L T  

D B 
0 0 0 0 0 4 7 8  
UNCONSOL. 

HOLOCENE 

8 2 - 0 9 - 3 0  
5 4 7 2 0 0  
SINGLE (SRAB) 

r 

S I L T  

2 0 s  3 E 
4 8 5 6 0 7 5  
OTHER 

4 

2 8 6  8 
OREGON/ LANE 
UNCONSOL. SEOIMENT 

1 

SASDINE BUTTE 

6 1 6 8 0  
TOTL TMV 

0 B 
0 0 0 0 0 4 7 9  
UNCONSOL. * 

8 2 - 0 9 - 3 0  
5 4 7 4 0 0  
SINGLE (GRAB) 

S I L T  

2 0 s  3 E  
4 85 6 7 5 0  
OTHER 

a! 

I 7 7  9 
OREGON/ LANE 
UN:ONSOL. SEDIMENT 

L 

6 1 6 8 0  
TOTL THY TPV 

HOLOCENE SARDINE BUTTE 

D B 
0 0 0 0 0 4 8 0  
UNCONSOL. 

HOLOCENE 

8 2 - 0 9 - 3 0  
5 4 3 7 0 0  
SINGLE (SRAB) 

L 

2 05 3 E  
4 8 5 6 3 7 5  
OTHER 

i 

4 6 9 8  
39EGON/ LANE 
UNSONSOL. SEDIMENT 

4 

S4RDINE SUTTE 

6 1 6  8 0  
TOTL TMV 

a! 

S I L T  

D B 
0 0 0 0 0 4 8 1  
UNC ON SO L. 

L 

HOLOCENE 

8 2 - 0 9 - 3 0  
5 4 5 4 7 5  
SINGLE (SPAB) 

L 

S I L T  

1 9 s  3 E 
4 6 5 7 2 5 0  
OTHER 

1 

* 

3 4 8 9 6  
OREGON/ LANE 
UN30NSOL SEOIMENT 

S 4 9 D I N E  BUTTE 

6 1 6 8 0  
TOTL TMV TPV 

* 
I 

D B 
0 0 0 0 0 4 8 2  
UNCONSOL. 

HOLOCENE 

8 2 - 1 0 - 0 1  
5 4 4 9 0 0  
SINGLE (SPA01 

L 

SILT 

1 9 s  3E 
4 8 5  9 2 5 6  
OTHER 

* 
4 

2 7  9 6 7  
OREGONI LANE 
UNGONSOL. SEDIMENT 

+ 

6 1 6 8 0  
TOTL TMV 

* 

S 4 S D I N E  BUTTE 



SAMPLE I 0  SUBMITTER DATE SUBMITTED 
LAB NUMBER UTM-E 
MATERIAL SAMPLE T I P E  
MATRIX D X I D A r I O Y  STATE 
GEOLDGIC AGE ROCKNAHE 

TOWNSHIP/RA NGE SE2TION/SUBSECTION WS& 
UTM-N STATE/COUNTY GEOLOGI2AL FORMAT I O N  
SBi iFLE SOURCE ROCK TYPE IGNEOUS FORM STRUCTURAL SETTING 
ORE MINERALS ALTERAT I O N  MINERAL DEPOSIT 
MOOIFIER PUAORA NGLE 

1 9 s  
4 8 5 9 7 0 0  
OTHER * 

2 7  7 9 7  
OREGON/ LANE 
UN:ONSOL. SEDIMENT 

4 

S I R O I N E  BUTTE 

6 1 6 8 0  
TMV 

D B 
0 0 0 0 0 4 8 3  
UNCONSOL. S E D I W N T  * 
HOLOCENE 

82-10-0  I 
5 4 4 4 7 5  
SINGLE ( G ? A B l  

S I L T  

D B 
0 0 0 0 0 4 8 4  
UNC ONSOL SEDIflENT * 
HOLOCENE 

8 2 - 1 0 - 0 4  
5 4 7 5 5 0  
SINGLE (GRAB) 

4 

S I L T  

1 8 s  
4 8 6 7 3 0 0  
OTHER 

4 

a 

3 5  8 6 6  
OREGON/ LANE 
UNCONSOL . SEOII'IENT 

SARDINE SUTTE 

6 1 6 8 0  
TOTL TMV 

D B 
0 0 0 0 0 4 8 5  
UNCONSOL. SEDIMENT * 
HOLOCENE 

8 2 -10-04  
5 4 7 7 5 0  
SINGLE (GRAB) 

S I L T  

1 8 s  
4 8 6 7 2 2 5  
OTHER 

3 6 8 7 7  
OREGON/ LANE 
UNCONSOL SEOIHENT 

4 

SARD I N €  BUTTE 

6 1 6 8 0  
TOTL TIlV 

6 1 6 8 0  
TOTL TFIV 

D 8 
0 0 0 0 0 4 8 6  
UNCONSOL. SEDIMENT 

HOLOCENE 

8 2 - 1 0 - 0 4  
5 4 3 4 5 0  
SINGLE (GRAB) 

4 

S I L T  

1 9 s  
4 8 6 3 6 0 0  
OTHER 

4 

9 9 8 8  
OREGON/ LANE 
UN:ONSOL SEDIMENT 

S A RD I N E  BUTTE 

D B 
0 0 0 0 0 4 8 7  
UNCONSOL. SEDIMENT 

HOLOCENE 

8 2 - 1 0 - 0 4  
5 4 3 2 0 0  
SINGLE (;RAB) 

S I L T  

1 9 s  
4 8 6 3 3 5 0  
OTHER 

1 6  7 6 7  
OREGON/ LANE 
UNCONSOL. SEDIMENT 

6 1 6  80 
TOTL TMV 

SAROINE BUTTE 

8 2 - l i l - 0 4  
5 4 2 8 5 0  
SINGLE (GQA9) 

S I L T  

9 9 7 7  
OPEGON/ LANE 
UNCONSOL. SEDIMENT 

4 

SARDINE BUTTE 

D B 
0 00 0 0 4 8 8  
UNCONSOL. SEDIMENT * 
HOLOCENE 

1 9 s  
4 8 6 4 2 0 0  
OTHER 

* 

6 1 5  80  
TOTL TYV 

4 

6 1 6 8 0  
TOTL TMV 

& 

D B 
0 0 0 0 0 4 8 9  
UNCONSOL. SEDIMENT 

HOLOCENE 

8 2-10-0 5 
5 4 4 2 5 0  
SINGLE (SRABI 

4 

S I L T  

1 9 s  
4 8 6 5 3 7 5  
OTHER 

a 

4 8 8 6  
OREGON/ LANE 
UNCONSOL. SEDIMENT 

4 

SARDINE SUTTE 

0 B 
0 0 0 0 0 4 9 0  
UNCONSOL. SEDIMENT 

HOLOCENE 

8 2 - 1 0 - 0 5  
5 4 4 3 5 0  
SINGLE ( G ? A B l  

4 

S I L T  

1 9 s  
4 8 6 5 6 5 0  
OTHER 

4 

3 9 7 9  
OREGON/ LANE 
UNCONSOL. SEOIMENT 

SA'3OINE AUTTE 

6 1 6  80 
TOTL TMV 

* 



SAUPLE I D  SUBMITTER 
LAB NUNBER 
MATERIAL 
MAT RIX 
GEOLOGIC kGE 

DATE SUaf l ITTED TOWNSHIP/ RANGE 
UTM-E UTU-N 
SPMPLE TY'E SAMPLE SOURCE 
OXIDATION STATE ORE HINEQALS 
ROCKNPUE MODIFIER 

SECT ION/SUBSECTION WSA 
STATE/COUNTY GEOLOGICAL FORMATION 
ROCK TYPE IGNEOUS 73!?!! STQUCTURAL SETTING 
ALTERATION HINEQAL DEPOSIT 
QUADRANGLE 

D B 
0 0 0 0 0 4 9 1  
UNCONSOL. SEDIMENT 

+ 
HOLOCENE 

8 2 - 1 0 - 0 6  
5 5 1 4 0 0  
SINGLE (G?AB) 

S I L T  

1 9 5  4  E 
4 8 6 6 1 0 0  
OTHER 

+ 

J 6 9 7  
OREGON/ LANE 
UNGONSOL. SEDIMENT * 
SARDINE eUTTE 

6 1 6 8 0  
TOTL TMV TPV 

D B 
0 0 0 0 0 4 9 2  
UNCONSOL. SEDIHENT 

HOLOCENE 

82-10-0 6  
5 5 1 4 2 5  
SINGLE ( 5 R I B )  

S I L T  

1 9 s  4E 
4 8 6 5 9 2 5  
OTHER 

* 

5  6 9 9  
OREGON/ LANE 
UN50NSOL. SEOIMENT 

S4RDINE RUTTE 

6 1 6  80  
TOTL TMU TPV 

* 

D B 
0 0 0 0 0 4 9 3  
UNCONSOL. SEDIMENT 

* 
HOLOCENE 

8 2 - 1 0 - 0 6  
5 5 2 1 5 0  
SINGLE (SRAB) 

S I L T  

1 0 s  4 E 
4 8 6 7 3 7 5  
OTHER 

Z 

3 2  8 6 7  
OREGON/ LANE 
UNCONSOL. SEDIUENT 

C 

SARDINE BUTTE 

6 1 6  80  
TOTL TMJ TPV 

3 2  8 7 6  
OQEGON/ LANE 
UNtONSOL. SEDIMENT 

S4RDINE @UTTE 

D B 
0 0 0 0 0 4 9 4  
UNCONSOL. SEDIMENT 

HOLCCENE 

8 2 - 1 3 - 0 6  
5 5 2 0 5 0  
SINGLE (GRAB) 

S I L T  

1 8 s  
4 8 6 7 2 7 5  
OTHER 

* 
* 

6 1 6  80  
TOTL TUV TDV 

8 2 - 1 0 - 0 7  
5 5 1 2 5 0  
SINGLE (GRAB) * 
S I L T  

6 1 6 8 0  
THV 

D 8  
0 0 0 0 0 4 9 5  
UNCONSOL. SEDIMENT * 
HOLOCENE 

5 7 6 6  
OREGON/ LANE 
UNCONSOL. SEDIMENT 

SPQDINE BUTTE 

0 B 
0 0 0 0 0 4 9 6  
UNCONSOL. SEDIMENT 

HOLOCENE 

8 2 - 1 0 - 0 7  
5 5 2 2 5 0  
SINGLE (;?AB) * 
S I L T  

1 9 s  4E 
4 8 5 6 7 0 0  
OTHER 

* 

2  8 9 9 9  
OREGON/ LANE 
UNCONSOL. SEDIMENT * 
SARDINE BUTTE 

6 1 6  80 
QLS TMU TOTL 

D B 
0 0 0 0 0 4 9 7  
UNCONSOL. SEDIUENT 

8  2 -10-07  
5 5 1 8 5 0  
SINGLE (GPAB) 

29 8 6 9  
OREGON/ LANE 
UNCONSOL. SEDIUENT 

6 1 6 8 0  
TOTL THV TPV QTBH QLS 

S I L T  SARDINE BUTTE 

8 2 - 1 0 - 0 7  
5 5 1 7 5 0  
SINGLE (GRCB) 

S I L T  

1 9 s  
4 8 5 8 8 5 0  
OTHER 

+ 

29 9 9 8  
OREGON/ LANE 
UM:ONSOL. SEDIUENT 

6 1 6 8 0  
QLS TUV T O T 1  

* 

D B 
0 0 0 0 0 4 9 8  
UNCONSOL. SEDI  UENT 

HOLOCENE SARDINE BUTTE 



SAMPLE I 3  SUBMITTER DATE SUBMITTED 
LAB NUMBER UTM-E 
MATERIAL SAMPLE TY'E 
MATRIX OXIDATION STATE 
GEOLOGIC AGE ROCKN4UE 

A i 5 6 0 F O l  D B 1 2 - 1 0 - 0 8  
0 0 0 0 0 4 9 9  5 5 3 1 2 5  
UNCONSOL. SEDIHENT SINGLE (SRAB) 

C 

HOLOCENE S I L T  

A 1 5 6 1 F 0 1  D B 8 2 - 1 0 - 6 8  
0 0 0 0 0 5 0 0  5 5 3 2 5 0  
UNCONSOL. SEDIHENT SINGLE (GRAB) * 
HOLOCENE S I L T  

A i 5 6 2 F O i  D B 82-10-12  
0 0 0 0 0 5 0 1  5 5 2 4 0 0  
UNCONSOL. SEDIMENT SINGLE (GRAB) 

HOLOCENE S I L T  

A 1 5 6 3 F O i  D B 8 2 - 1 0 - 1 3  
0 0 0 0 0 5 0 2  5 b 9 9 0 0  
UNCONSOL. SEDIMENT SINGLE (G3AB) 

HOLOCENE S I L T  

A i 5 6 4 F O l  D B 8 2 - 1 0 - 1 3  
0 0 0 0 0 5 0 3  5 5 0 0 0 0  
UNCONSOL. SEDIMENT SINGLE (GRAB) 

HOLO2ENE S I L T  

A 1 5 6 5 F O i  G B 8 2 - 1 0 - 1 3  
0 0 0 0 0 5 0 4  5 4 9 3 5 0  
UNCONSOL. SEDIMENT SINGLE (GRAB) 

HOLOZENE S I L T  

A 1 5 6 6 F 0 1  D B 8 2 - 1 0 - 1 3  
001100505 5 4 8  0 00 
UNCONSOL. SEDIMENr SINGLE (GRAB) * 
HOLOCENE S I L T  

A 1 5 6 7 F O i  0 B 8 2 - 1 0 - 1 3  
0 0 0 0 0 5 0 6  5 4 8  950 
UNCONSOL. SEDIMENT SINGLE (GRAB) 

* 
HOLOCENE S I L T  

TOWNSHIP/RANGE 
UTH-N 
S AMPLE SOURCE 
ORE MINERALS 
HOOIF IER 

1 9 s  4 E 
4 8 6 3 1 2 5  
OTHER 
i 

i 

1 9 s  4E 
4 8 6 3 1 2 5  
OTHER 

* 

1 9 s  c* E 
4 8 6 1 7 5 0  
OTH E4 * 

1 9 s  4 E 
4 8 6 1 6 5 0  
OTHER 

.s 

1 9 s  4 E 
4 8 6 1 1 2 5  
OTHER 

1 9 s  3E 
4 8 5 9 8 5 0  
OTHER 

1 

1 9 s  3 E  
4 8 5 9 9 7 5  
OTHER 

+ 

SECT ION/SUSSECTION WSA 
STPTE/COUNTY GEO LOG I Z A L  FORMAT I O N  
ROCK TYPE IGNEOUS FORM STRUCTURAL SETTING 
ALTERATION MINESAL DEPOSIT 
QUADRANGLE 

1 6  67 9 6 1 6 8 0  
OQEGON/ LANE TOTL TYV 
UNZONSOL. SEDI t i fNT 1 

SLRDINE BUTTE 

1 5  6 9 8  6 1 6 8 0  
OREGON/ LANE QTBH THV T P V  
UNGONSOL. SEDIHENI' i 

i 

SLROINE 9UTf E 

1 6  7 7  8 6 1 6 8 0  
OEGON/  LANE TOTL TMY 
UNZONSOL . SEDIMENT 

SARDINE BUTTE 

1 9  6 7 7  6 1 6  80 
OREGON/ LANE TOTL TMV TPV 
UNCONSOL . SEDIMENT 

1 1 

SA SD I N E  BUTTE 

1 9  67 9 6 1 6  80 
OREGON/ LANE QLS TOTL PAL TOTL TUV 
UNZONSOL. SEDIMENT L 

* 
SAROINE BUTTE 

1 9  7 9 8  6 1 6 8 0  
OREGON/ LANE TOTL TMV 
UNZONSOL . SEDIMENT 
i 

SARDINE BUTTE 

2 5  6 6  9 6 1 6 8 0  
OREGON/ LANE TOT L 
UN:ONJOL. SEDIMENT * 

SAROINE BUTTE 

2 5 6 6  9 6 1 5 8 0  
OREGON/ LANE T O T 1  PAL TOTL PAL TOTL QTBH TUV TPV 
UNCONSOL. SEDIMENT 1 

SAROINE SUTTE 



SAMPLE I 0  SUBMITTER 
L 4 6  NUMBER 
!!ATERIAL 
MATRIX 
GEOLOGIC AGE 

DATE SUBYITTED 
UTU -E 
SQHPLE TVPE 
OXIOATIOY STATE 
ROCKNAHE 

TOW NSHIP/RANGE 
UTM-N 
SAMPLE SOURCE 
ORE MINERALS 
HODIFIER 

S53TION/SUBSECTION USA 
STATE/COUNTY GEOLOGIZAL FORMATION 
ROCK TYPE IGNEOUS FORM STRUCTUR4L SETTING 
ALTESLTION UINERAL DEPOSIT 
QUADRANGLE 

A1568FOi  D B  8 2 - 1 0 - 1 4  
0 0 0 0 0 5 0 7  547200 
UNCONSOL. SEDIHENT SINGLE (Z3AB) 

HOLOSENE S I L T  

1 9 s  3 E 
4 8 5 6 3 2 5  
OTHER 

* 
1 

35 6 6 9  6 1 6 8 0  
OQEGON/ LANE TOTL THY 
UNCONSOL. SEDIMENT 

SARDINE BUTTE 

A 1 5 6 9 F O i  D 8 82-10-14  
0 0 0 0 0 5 0 8  547100 
UNCONSOL. SEDINENT SINGLE (GS4B) * 
HOLOCENE S I L T  

1 9 s  3 E 
4 8 5 8 3 0 0  
OTHER 

C 

3 5 67 8 6 1 6 8 0  
OQEGON/ LANE TOTL THV 
UN:ONSOL SEDIMENT 1 * 
SIRDINE BUTTE 

A 1 5 7 0 F O i  0 B 82-10-14  
0 0 0 0 0 5 0 9  5 1 8 2 0 0  
UNCONSOL. SEDIMENT SINGLE t GRnB) * 
H OL 0: ENE S I L T  

1 9 s  3 E 
4 8 5 7 6 0 0  
OTHER 

3 6 9 6 9  6 1 6 8 0  
OREGON/ LANE TOTL TMV TpV 
UNCONSOL. SEDIMENT 

C 

SARDINE BUTTE 

2 0 s  4E 
4 8 5 4 1 0 0  
OTHER 

1 

A 1 5 7 I F O I  D B 82-10-14  
00000510 550450 
UNCONSOL. SEDIMENT SINGLE t;RAa) 

4 

7 88  8 6168D 
OREGON/ LANE QTBH TOTL TUV 
UNZONSOL SEDIMENT 

4 

SARDINE BUTTE HOLOZENE S I L T  

A 1 5 7 2 F O i  D B 8 2 - 1 0 - 1 4  
000G0511 5 5 0 6 0 0  
UNCONSOL. SEDIMENT SINGLE [GPAB) * 
HOLOCENE S I L T  

2 0 s  4 E 
4 8 5 4 0 0 0  
OTHER 

* 

1 8  6 6 6  6 1 6 8 0  
09EGON/ LANE PTSH THY TPV 
UN2ONSOL. SEDIMENT 

4 

SPROINE BUTTE 

A 1 5 7 3 F O l  D B 82-10-15  
00000 512  5 5 0 3 5 0  
UNCONSOL. SEDIMENT SINGLE 1;RAB) 

* 

2 0 s  4 E 
4 8 5 2 2 5 0  
OTHER 

1 9  6 6 7  6 1 6 8 0  
OQEGON/ LANE QTBH TYIT 
UNCONSOL. SEOIHENT + 

+ 
HOLOCENE S I L T  SARGINE BUTTE 

A1574FO1 D B 82-10-15  
0 0 0 0 0 5 1 3  5 49250 
UNCONSOL. SEDIHENT SINGLE (ZRAB) 

4 

HOLOCENE S I L T  

2 0 s  4E 
4 8 5 1 7 5 0  
OTHER 

4 

4 

1 9  7 9 9  6 1 6 8 0  
OREGON/ LANE QTBH TOTL TMV 
UNCONSOL. SEDIMENT 4 

i 

S4RDINE BUTTE 

A 1 5 7 5 F O i  D B 82-10-15  
0 3 0 0 0 5 1 4  5 k 9 7 0 0  
UNCONSOL. SEDIMENT SINGLE l 5 4 A P )  

C C 

2 0 s  4E 
u 8 F 1 8 5 0  
OTHER 

4 

* 

1 3  78 8 6 2 6 8 0  
OREGON/ LANE QTBH TYV 
UNCONSOL . SEDIMENT 

SARDINE BUTTE HOLOCENE S I L T  



SAMPLE I 0  SUBMITTER DATE SUBMITTED 
L A B  NUMBER UTM-E 
MATERIAL SAMPLE TYDE 
MLTRIX OXIDATION STATE 
GEOLOGIC AGE ROCKNAME 

TOWNSHIP/RANCE 
UTM -N 
SAMPLE SOURCE 
ORE MINERALS 
MODIF I E R  

SECT ION/ SUBSECTION wse 
STATE/COUNTV GEOLOG I3AC FORHATION 
ROCK TYPE IGNEOUS FORY STRUCTURAL SETTING 
ALTERATION MINERAL DEPOSIT 
QUADRA NGLE 

D B 
0 0 0 0 0 5 1 5  
UNCONSOL. 

HOLOCENE 

D B 
0 0 0 0 0 5 1 6  
UNCONSOL. 

HOLOCENE 

0 B 
0 0 0 0 0 5 1 7  
UNCONSOL. 

4 

HOLGCENE 

0 B 
0 0 0 0 0 5 1 8  
UNCONSOL. 

H0LO:ENE 

D B 
0 0 0 0 0 5 1 9  
UNCONSOL. 

* 
HOLCCENE 

D 8 
0 0 0 0 0 5 2 0  
UNCONSOL. 

4 

HOLOSENE 

D B 
0 0 0 0 0 5 2 1  
UNCONSOL 

HOLOSENE 

D B 
0 0 0 0 0 5 2 2  
UNCONSOL. 

1 

HOLOCENE 

8 2 - 1 0 - 1 5  
5 4 9 7 2 5  
SINGLE (GRAB) * 
S I L T  

2 0 s  4E 
4 8 5 1 6 7 5  
OTHER 

L 

1 9  7 8 8  
OREGON! LANE 
UNZONSOL . SEDIMENT 

SARDINE BUTTE 

6 1 6 8 0  
QTBH THY 

* SEDIMENT 

SEDIMENT 

SEDIMENT 

SEOIMENT 

SEDIMENT 

SEDIMENT 

SEDIMENT 

SEDIMENT 

8 2 - 1 0 - 1 5  
5 4 e 9 0 0  
SINGLE (;RAB) 

S I L T  

2 0 s  3 E  
4 8 5 0 9 7 5  
OTHER * 

ar 

2 4  88  8 
OREGON/ LANE 
UNCONSOL. SEDIMENT 

SARDINE SUTTE 

6 1 6 8 0  
QTBH QLS TNV 

* 

8 2 - 1 0 - 1 5  
5 48  3 75  
SINGLE (GRAB) 

4 

2 0 s  3 E  
4 8 5 0 6 5 0  
OTHER 

4 

2 5 6 7 7  
OREGON/ LANE 
UNCONSOL. SEOIMENT * 
SARDINE BUTTE 

6 t h  80 
QTBH QLS TMV 

* 
4 

S I L T  

82-10-18  
5 4 7 4 0 0  
SINGLE (;RIB) 

L 

S I L r  

2 0 s  3E 
4 8 4 9 3 0 0  
OTHER 

* 

2 6  8 8 8  
OREGON/ LANE 
UNZONSOL. SEDIMENT 

SARDINE BUTTE 

6 1 6 8 0  
QTBH PLS TWV 

* 
a 

8 2 - 1 0 - 1 8  
5 4 7 3 2 5  
SINGLE (;?dB) 

S I L T  

2 0 s  3E 
4 8 4 9 2 2 5  
OTHER 

2 5 8 8 8  
OREGON/ LANE 
UNZONSOL . SEDIMENT 

SARDINE BUTTE 

6 1 6 8 0  
QTBH QLS TMV 

8 2 - 1 0 - 1 8  
5 4 5 3 7 5  
SINGLE (GRAB) 

S I L T  

2 1 s  3 E 
4 8 4 7 5 5 0  
OTHER 

4 

4 

3 6 7 6  
OREGON/ LANE 
UNSONSOL. SEDIMENT 

SARDINE BUTTE 

6 1 6 8 0  
TOTL TYV 

* 4 

8 2 - 1 6 - 1 8  
5 4 3 5 0 0  
SINGLE (GRAB) 

4 

S I L T  

2 1 s  3 E 
4 8 4 4 9 7 5  
OTHER 

v 

9 9 6  8 
OREGON/ LANE 
UNCONSOL . SEDIMENT 

r 
SARDINE BUTTE 

6 1 6  80 
TOTL TMV TOTL TMV 

* 
L 

8 2-16-18 
5 4 6 0 7 5  
SINGLE (;RAE) 

L 

S I L T  

2 1 s  3 E 
4 8 9 5 2 7 5  
OTHER 

* 
+ 

I I 7 9 9  
OREGON/ LANE 
UNCONSOL. SEDIYENT 

C 

SA RDINE SUTTE 

6 1 6 8 0  
TOTL TYV 

i 

4 



SdMPLE I D  SUBMITTER DATE SUBMITTEJ 
LAB NUnSER UTn-E 
MATERIAL SAMPLE TY'E 
MATRIX OXIDATION STATE 
GEOL3GIC AGE ROC KNPY E 

TOWNSHIP/RANGE 
UTM-N 
SAMPLE SOURCE 
ORE t i INEQALS 
Y O O I F I E S  

SE3TION/SURSECTION USA 
ST?TE/COUNTY GEOL3GIGAL FORMATION 
RD;K TYPE IGNEOUS ~ 0 9 ~  STRUCTURAL SETTING 
ALTEQATION MINE9AL DEPOSIT 
QSAGRANGLE 

A1584FO1 D B 8 2 - 1 0 - 1 8  
0 0 0 0 0 5 2 3  5 4 6 1 7 5  
UNCONSOL. SEDIMENT SINGLE (GRAB) 

I 4 

11 976 6 1 6 8 0  
O2EGON/ LANE TOTL TYV 
UNCONSOL. SEO IMENr i 

4 i 

HOLOCENE S I L T  SARDINE 3UTTE 

A 1 5 8 5 F O l  0  B  8 2 - 1 0 - 1 9  
0 0 0 0 0 5 2 4  5 4 9 2 2 5  
UNCONSOL. SEDIMENl  SINGLE (;RAE) * + 
HOLOZENE S I L T  

7 9 9 7  6 1 6 8 0  
OREGON/ LANE 
UNCONSOL. SEDIMENT 4 

4 4 

SARDINE BUTTE 

A 1 5 8 6 F 0 1  0  B 8 2 - 1 0 - 1 9  
0 0 0 0 0 5 2 5  5 4 9 3 0 0  
UNCONSOL. SEDIMENT SINGLE (59AB) 

+ 
HOLOCENE S I L T  

2 1 s  4 E  
4 8 4 5 1 5 0  
OTHER 

i 

7 9 7 6  6 1 6 8 0  
OREGON/ LANE T O T L  THV T O T L  r n v  
UN:ONSOL. SEOIMENT 4 + * 
SLRDINE SUTTE 

A 1 5 8 7 F O l  0  B 8 2-10-19 
0 0 0 0 0 5 2 6  5 4 8 5 0 0  
UNCONSOL. SEDIMENT SINGLE (GZAB) 

+ * 
HOLOSENE S I L T  

2 1 s  3 E 
4 8 4 4 5 5 0  
OTHER 
i 

I 

1 2  8 9 9  6 1 6 8 0  
OREGON/ LANE T O T L  QLS T ~ V  TPU 
UNCONSOL. SEDIMENT 4 4 

4 

SARDINE SUTTE 

2 1 s  4E 
4 8 4 5 0 0 0  
OTHER 

I 

A 1 5 8 8 F O I  0 8 8 2 - 1 0 - 1 9  
0 0 0 0 0 5 2 7  5 4 9 9 3 0  
UNCONSOL SEOIMENf SINGLE (GRA 8)  

+ + 
HOLOZENE S I L T  

7 8 7  9 6 1 6 8 0  
OREGON/ LANE TOTL 
UNCONSOL. SEOIHENT + 

4 Z 

SAROINE BUTTE 

2 1 s  4  E  
4 8 4 5 3 0 0  
OTHER 

1 

+ 

8  7 9 9  6 1 6 8 0  
OREGON/ LANE TOTL THY 
UNZONSOL. SEDItiENT 4 

* 
SARDINE SUTTE 

A 1 5 9 0 F O l  D B 8 2 - 1 0 - 1 9  
0 0 0 0 0 5 2 8  5 5 0 8 0 0  
UNCONSOL. SEDIHENT SINGLE (GRAB) 

HOLOCENE S I L T  

A 1 5 9 1 F O l  0  B  82-10-19  
0 0 0 0 0 5 2 9  5 5 0 4 0 0  
UNCONSOL. SEDIMENT SINGLZ (GRAB) * 4 

HOLOCENE S I L T  

2 1 s  4E 
4 8 4 5 6 2 5  
OTHER 

i 

+ 

7 6 8 6  6 1 6 8 0  
OREGON/ LANE TOTL TtlV 
UNCONSOL. SEDIMENT c 

4 4 

SARDINE BUTTE 

A 1 5 9 3 F O l  D B  82-10-20  
0 0 0 0 0 5 3 0  5 5 0 7 7 5  
UNCONSOL. SEDIMENT SINGLE (GRAB) 

+ + 
HOLO2ENE S I L T  

5 9 9 7  6 1 6  80 
OREGON/ LANE TOT L  
UNCONSOL . SEOIMENl 4 

+ 4 

SARDINE SUTTE 



SAMPLE I D  SUBMITTER 
LAB NUMBER 
MATERIAL 
MATRIX 
GEOLOGIC AGE 

D A T E  SURYITTEO 
UTM-E 
SAMPLE T l P E  
O X I O I T I O Y  STATE 
ROCKN9ME 

TOWNSHIP/RANGE 
UTM-N 
SAMPLE SOURCE 
ORE MINERALS 
Y O O I F I E Q  

SE:T ION/SU3SECTION 
STAT i lCOUNTY 
R3SK TYPE 
ALTERATION 
QUAOR4 NGLE 

HS Q 

GE3LOGI:AL FORMATION 
IGNEOUS FOPM STQUCTURAL SETTING 
MINERAL DEPOSIT 

0  B 
0 0 0 0 0 5 3 1  
UNCONSOL. SEOIMENT 

4 

HOLOCENE 

8 2 - 1 0 - 2 0  
5 5 1 6 5 0  
SINGLE (S9ABJ 

1 

S I L T  

2 1 s  4  E  
4 8 4 7 3 7 5  
OTHER 

* 
4 

5 6 9 7  
O2EGON/ LANE 
UNSONSOL. SEOIHENT 

1 

sAsOINE SUTTE 

6 1 6  80 
TOTL THJ TPV 

4 

1 

0  B  
0 0 0 0 0 5 3 2  
UNCONSOL. SEOI MENT 

4 

HOLOCENE 

8 2 - 1 0 - 2 0  
5 5 1 6 2 5  
S INGLE (GQAB) * 
S I L T  

2 1 s  4 E 
4 8 4 7 3  75 
OTHER 

4 

2 6 7 9  
OREGON/ LANE 
UNCONSOL. SEOIMENT 

1 

SA2OINE SUTTE 

6 1 6 8 0  
TOTL TYV 

4 

8 2 - 1 0 - 2 0  
5 4 8 4 5 0  
SINGLE (;?ABI 

4 

S I L T  

2 1 s  3E 
4 8 4 4 7 0 0  
OTHER 

4 

1 

0  B  
0 0 0 0 0 5 3 3  
UNCONSOL. SEDIMENT 

4 

HOL0:ENE 

1 2  8 9 7  
ORZGON/ LANE 
UNCONSOL SEDIMENT 

4 

SASO I N E  BUTTE 

6 1 6  8 0  
TOTL THY TOTL TMV 

4 4 

1 

0  8 
0 0 0 0 0 5 3 4  
UNC ONSOL. SEOIMENr 

1 

HOLOCENE 

82-10 -20  
5 5 2 1 0 0  
S INGLE (GRAB) 

1 

S I L T  

2  I S  4E 
4 8 4 7 2 0 0  
OTHER 

1 

4t 

5  6 8 7  
OREGON/ LANE 
UNZONSOL. SEOIMENT 

1 

S A 9 0 I N E  8UTTE 

6 1 6 8 0  
TOT L  

i 

4 

0  B  
0 0 0 0 0 5 3 5  
UNCONSOL. SEDIMENT 

+. 

HOLOZENE 

8 2 - 1 0 - 2 1  
5 5 2 8 0 0  
S INGLE (GRAB) 

i 

S I L T  

2  I S  4 E  
4 8 4 7 2 7 5  
OTHER 

4 

4 

4 7 6  9  
OREG3NI LANE 
UNCONSOL. SEOIHENT 

1 

SAROINE aUTTE 

6 1 6  80 
TOTL TMV T P V  

i 

4 

8 2 - 1 0 - 2 1  
5 5 6 0 0 0  
SINGLE ( G X A ~ I  

1 

S I L T  

2 3  7 8 9  
OREGON/ LANE 
UNCONSOL. SEDIMENT 

1 

SARDINE 3UTTE 

0  B  
0 0 0 0 0 5 3 6  
UNCONSOL. SEOIMENT 

4 

HOLOZENE 

6 1 6 8 0  
TOTL THV TPV 

4 

1 

0 B 
0 0 0 0 0 5 3 7  
UNCONSOL. SEOIMENT 

1 

HOLOCENE 

8 2 - 1 0 - 2 1  
5 5 6 2 0 0  
S INGLE (G9AB) 

1 

S I L T  

2  0 s  4 E  
4 8 5 1 9 0 0  
OTHER * 

4 

2 3  7 8 8  
OREGON/ LANE 
UNJONSOL. SEOIMENf 

1 

SA QOINE BUTTE 

6 1 6 8 0  
TOTL TMV TPV 

4 

1 

0  B  
0 0 0 0 0 5 3 8  
UNCONSOL. SEOIMENT 

HOLOCENE 

8 2 - 1 0 - 2 1  
5 5 3 6 5 0  
S INGLE (SRAB) 

1 

S I L T  

2  0 s  4  E 
4 8 4 8 1 5 0  
OTHER 

4 

3 3  86 8  
OREG5N/ LANE 
UNCONSOL. SEOIHEMT 

C 

SAROINE BUTTE 



SAMPLE I D  SUBMITTER DATE SUBHITTED 
LAB NUMBER UTM-E 
MATERIAL SAMPLE TYPE 
MATRIX OXIDATION STATE 
GEOLOGIC AGE ROZKNQME 

TOWNSHIP/QANGE 
UTff -N 
SAMPLE SOURCE 
ORE WINERALS 
MOOIF I E R  

SEST ION/SUBSECT I O N  WSA 
STATE/COUNTY GE0LOGI;AL FORWAT I O N  
ROCK TYPE IGNEOUS FORM STRUCTURAL SETTING 
ALTERATION MINERAL OFDOSIT 
QUADRANGLE 

D B 
0 0 0 0 0 5 3 9  
UNCONSOL. * 
HOLOCENE 

8 2 - 1 0 - 2 1  
5 5 3 7 0 0  
SINGLE ( t R 4 B )  

S I L T  

2 0 s  4E 
4 81r 8 6 2 5  
OTHER 

* 

3 3  6 8  8 6 1 6 8 0  
OREGON/ LANE TOTL TMV 
UNCONSOL SEOIHENr 

SPROINE BUTTE 

SEDIMENT 

SEDIMENT 

SEDIMENT 

SEDIMENT 

SEOI  WENT 

SEOIUENT 

SEDIMENT 

SEDIWENT 

3 4 7 6  8 6 1 6 8 0  
OREGON/ LANE TOT L 
UN2ONSOL. SEDIMENT z 

* 

D B 
0 0 0 0 0 5 4 0  
UNCONSOL. 

HOLO2ENE 

8 2 - 1 0 - 2 1  
5 5 4 5 0 1  
SINGLE (G7AB) 

S I L T  

2 0 s  4E 
4 8 4 9 0 0 0  
OTHER * 

* SARDINE BUTTE 

8 2 - 1 0 - 2 2  
5 5 5 2 5 0  
SINGLE (GRAB) 

S I L T  

2 0 s  4 E  
4 8 4 9 1 0 0  
OTHER 

3 4 6 6 7  6 1 6 8 0  
OREGON1 LANE TOTL TMU TPV 
UNGONSOL. SEOIWENT v 

S4RDINE BUTTE 

0 B 
0 0 0 0 0 5 4 1  
UNCONSOL. * 
HOLOCENE 

8 2 - 1 0 - 2 2  
5 5 5 4 0 0  
SINGLE (5QAB)  

S I L T  

2 0 s  4E 
4 8 4 9 2 0 0  
OTHER 

L 

3 4  6 6 6  6 1 6 8 0  
OREGON/ LANE TOTL TMV TOTL TUV TOTL TUV TPV 
UNCONSOL. SEOIWENT 1 

SARDINE 3UTTE 

0 B 
0 0 0 0 0 5 4 2  
UNCONSOL. 

HOLOCENE 

D B 
0 0 0 0 0 5 4 3  
UNCONSOL. 

HOLOGENE 

82-10-22  
5 5 5 6 5 0  
SINGLE (GRAB) 

1 

S I L T  

2 0 s  4 E 
4 8 4 9 1 5 0  
OTHER * 

* 

3 5 77 7 6 1 6 8 0  
OREGON/ LANE TOTL TMJ TPV 
UNZONSOL. SEUIHENT v 

+ 
S4RDINE BUTTE 

7 87 8 6 1 6 8 0  
OREGON/ LANE TOT1 TYV 
UN2ONSOL. SEDIMENT 1 

S4RDINE SUTTE 

8 2 - 1 0 - 2 5  
5 4 0 6 5 0  
SINGLE (GRAB) * 
S I L T  

2 1 s  3 E 
4 8 4 4 7 5 0  
OTHER * 

* 
UNCONSOL. * 
HOLOiENE 

2 0 s  4E 
4 8 4 6 8 2 5  
OTHER 

Z 

36 79 6 6 1 6 8 0  
OPEGON/ LANE TOTL TUV TPV 
UNCONSOL. SEOIWENT a 

* I 

SAQDINE BUTTE 

0 B 
0 0 0 0 0 5 4 5  
UNCONSOL. 

HOLOCENE 

8 2 - 1 0 - 2 5  
5 5 7 4 5 0  
SINGLE (GRAB) 

* 
S I L T  

8 2 - 1 0 - 2 5  
5 5 6 9 7 5  
SINGLE (;?&B) 

S I L T  

2 0 s  r E 
4 8 L 9 3 7 5  
OTHER * 

* 

2 6 8 8 8  6 1 6 8 0  
OPEGONl LANE TOTL TMU 
UN2ONSOL. SEDIMENT i 

* 
S I R O I N E  SUTTE 

0 B 
0 0 0 0 0 5 4 6  
UNCONSOL. 

HOLOCENE 



SAMPLE I 0  SUBMITTER DATE SUBHITTED 
L A B  NUMBER UTn-E 
MATEPIAL  SAMPLE TYPE 
MATRIX OXIOATIOY STATE 
GEOLOGIC AGE ROCKNAME 

A1618FO1 JJ GRAY 8 2 - 1 0 - 2 7  
0 0 0 0 0 5 4 7  5 4 7 0 7 5  
UNCONSOL. SEOIMENT SINGLE (GRAB1 

a a 

HOLOCENE S I L T  

A 1 6 1 9 F O i  JJ GRAY 8 2 - 1 0 - 2 7  
0 0 8 0 0 5 4 8  3 5 2 4 2 3  
UNCONSOL. SEDIMENT SINGLE (SRABI  

Z Z 

HOLOCENE S I L T  

A16ZOFO1 JJ GRAY 8 2 - 1 0 - 2 7  
0 0 0 0 0 5 4 9  5 5 2 6 5 0  
UNCONSOL. S E D I  MEN1 S f  NGLC (GRAB) 

a L 

HOLOCENE S I L T  

A 1 6 2 t F 0 1  JJ GRAY 8 2 - 1 0 - 2 7  
0 0 0 0 0 5 5 0  5 5 6 9 7 5  
UNCONSOL. SEOIMENT S INGLE (GRAB1 

a L 

HOLOSENE S I L T  

TOWNSHIPI RANGE 
UTM-N 
SAMPLE SOURCE 
ORE MINERALS 
MOO I F  I E R  

1 9 s  3 E  
4 8 5 8 2 7 5  
OTHER 

Z 

3. 

1 9 s  4E 
4 8 6 3 1 0 0  
OTHER 

Z 

Z 

2 i s  
4 8 4 7 4 0 0  
OTHER 

* 
a 

SS3T ION/  SUBSECTION MSG 
STATEfCOUNTY GEOLOGI3AL FORMATION 
~ O C K  TYPE IGNEOUS FOQM ST9UCT URAL SETTING 
ALTERAT1 ON HINEQAL DEPOSIT 
QUAORA NGLE 

3 5 6 7 8  
OPECON/ LANE 
UNSONSOL SEDIMENT 

L 

SAROINE BUTTE 

1 5  7 7  8 
OREGON/ LANE 
UNCONSOL. SEo InENr  

Z 

SARDINE 3UTTE 

7 6 7  9 6 1 6 8 0  
OREGON/ LANE TOTL rnv 
UNCONSOL. SEOIMENT a 

L Z 

S I R D I N E  9UTTE 

2 5 8 8 8  6 1 6 8 0  
OREGON/ LANE TOTL TMV 
UNCONSOL SEDIMENT a 

C 

SA RO I N E  BUTTE 



G E O L O G I C A L  DhTA F5R W I L D E R N E S S  S T U D Y  AREAS 

SITE OES:k!13TIONS FJR 

ROCK SAMPLES 



SAMPLE I 0  SUBHITTER 
L A B  NUMBER 
MATE?IAL 
MATRIX 
GEOLOGIC AGE 

DP TE SUSHI TTED TOWNSHIP/Q&NGE SEZTION/SUBSECTION WSC 
UTM-E UTM-N STAT E/COUNTY GEOLOGI iAL  F09MAT I O N  
SAMPLE T I ? E  SAMPLE SOURCE ROSK TYPF IGNEOUS FOBV STPUCTURAL SETTING 
OXIDATIOY STATE ORE NINERALS ALTEQATION MINERAL DEPOSIT 
ROCKNAHE MOO I F  I E R  QUAORANGLE 

61680 
TMV 
EXTRUSIVE * 

D a 
00000552 
ROCK 
FE/ MN 
MIOCENE 

8 2-09-23 19s 3 E 13 698 
548650 4862700 OREGON/ LANE 
SINGLE ( 5  RAB) M I N E  ISNEOUS ROCK 
PARTIALLY OXIOIZED L A R Z I L L I T  I C  
TUFF L SARDINE BUTTE 

8 2-09-23 19s 4 E 3 2 77 9 
550800 4858300 OREGON/ LANE 
SINGLE (GRAB) OUMP/PROSPECT P I T  ISNEOUS ROCK 
OXIOIZEO I. A95 I L L  I T  I C  
RHYOLITE SA QOINE SUTTE 

0 B 
50000553 
ROCK 
FE/MN 
MIOCENE 

61680 
T MV 
EXT RUSIVE 

8 
SHEAR OR FAULT 

D B 
00000554 
ROCK 
CLAY 
MIOCENE 

82-09-23 19s 4 E 3 0 868 
548575 4859050 OREGON/ LANE 
SINGLE ( i ? A B )  OUTCROP Olr tER 
PARTIALLY O X I D I Z E D  r A R G I L L I T I C  
CLAY * S4QOINE 8UTTE 

61680 
TMV 

* SHEAR OR FAULT 

D B 
00000555 
ROCK 
FE/MN 
HIOCENE 

82-09-23 20s 3 E 2 5 77 9 
546050 4850450 OREGON/ LANE 
SINGLE (G3AB) OUTCROP ISNEOUS ROCK 
O X I D I Z E D  OTHER A R G I L L I T  I C  

w SARDINE 3UTTE 

61680 
TOTL 
EXTRUSIVE 
V E I N  

SHEAR OR FAULT 

0 B 
00000556 
ROCK 
S I L I C A  
D L 1  GOCENE 

82-09-24 20'3 3 E  27 667 
546600 4850675 OREGON/ LANE 
SINGLE ( S ? A B )  OUTCROP IGNEOUS ROCK 
O X I D I Z E D  * S I L I C E O U S  
BRECCIA 1 SAROINE BUTTE 

61680 
TOT L 
EXT RUSIVE SHEAR OR FAULT 

D B 
00000557 
POCK 
FE/MN 
MIOCENE 

8 2-09-24 19s 
541150 48625 00 
SINGLE (S?AB) OUTCROP 
O X I D I Z E D  L 

RHYOLITE 

17 977 
OQEGONI LANE 
1;NEOUS 2OCK 
A R 5 I L L I T I C  
SAROINE W T T E  

616 80 
THV 
EXTRUSIVE 

82-09-30 2 0s 3 E  
541450 4853775 
SINGLE (SRAR) OUTCROP 
O X I D I Z E D  
CLPYSrONE * 

17 77 6 
OREGON/ LANE 
CLAYSTONE 
A R S I L L I T I C  
SARDINE BUTTE 

62680 
TMV * 

0 9 
00000558 
ROCK 
FE/ MN 
MIOCENE 

0 B 
00000559 
ROCK 
FE/MN 
OLIGOCENE 

82-09-30 20s 3E 
544100 4050600 
SINGLE (;?LBl OUTCROP 
O X I D I Z E D  + 
ANOESITE c 

2 8 666 
OREGON/ LANE 
ISNEOUS ROCK 
A R S I L L I T  I C  
SAROINE QUTTE 

61680 
TOT L 
EXTRUSIVE 



SAMPLE I D  SUBMITTER 
LAB NUMBER 
MATERIAL 
MATRIX 
GEOLOGIC AGE 

DATE j U B Y I T T E D  TOUNSHIP/ RANGE SZCT ION/  SUSSECTION USA 
UTH-E UTM-N STATE/COUNTY GE3LOGI:DL FORHATIJN 
S4MPLE TY'E SAMPLE SOURCE 90CK TYPE IGNEOUS FORH STRUCTURAL SETTING 
OX I O A r  ION STATE ORE MINERALS ALTERATION MINERAL DEPOSIT 
ROCKNAME MODIF IER QU4ORANGLE 

0 B 
00000  5 6 0  
ROCK 
FE/UN 
MIOCENE 

8 2 - 1 0 - 0 1  
5 4 8 4 0 0  
SINGLE (GRAB) 
O X I D I Z E D  
TUFF 

1 9 s  
4 8 6 1 8 7 5  
OUTCROP 

I 

+ 

1 3  9 8 8  
OREGON/ LANE 
ISNEOUS ROCK 
A Q G I L L I T I C  
SASOINE EUTTE 

6 1 6 8 0  
TNV 
EXTRUSIVE 

Z 
SHEAR OR FAULT 

SHEAR OR FAULT 

82 -10 -0  4 
5 4 7 2 0 0  
SINGLE (SRABI 
JARTIALLV O X I D I Z E D  
TUFF 

2 6 9 8  
OREGON/ LANE 
IGNEOUS ROCK 
ARG I L L I T  I C  
SARDIYE 3UTTE 

6 1 6 8 0  
TMV 
EXTRUSIVE 

+ 

0 B 
0 0 0 0 0 5 6 1  
ROCK 
FE/MN 
MIOCENE 

1 9 s  
4 8 6 5 8 5 0  
OUTCROP 

I 

1 

D 8 
0 0 0 0 0 5 6 2  
ROCK 
FE/MN 
HIOCEYE 

0 2 - 1 3 - 0 5  
5 4 6 4 7 5  
SINGLE ( S ? A 9 )  
" A R T I 4 L L Y  O X I D I Z E D  
TUFF 

1 9 s  
4 8 6 0 9 7 5  
OUTCROP 

+ 
+ 

2 3 9 6 7  
OREGON/ LANE 

6 1 6  80 
TMV 
EXT RUSIVE 

+ 
ISNEOUS ROCK 
A R S I L L I T  I C  

SHEAR OR FAULT 

SA RDINE 5UTTE 

0 B 
0 0 0 0 0 5 6 3  
ROCK 
FE/UN 
PL IOCENE 

8 2 - 1 0 - 0 5  
5 5 0 2 0 0  
SINGLE (GRAB) 
P A R T I I L L Y  O X I D I Z E D  
BASALT 

1 9 s  
4 8 6 4 4 0 0  
OUTCROP 

I 

7 6 8 9  
OREGON/ LANE 
IGNEOUS ROCK 
A R G I L L I T  I C  
S4RDINE @UTTE 

6 1 6 8 0  
TPV 
EXTRUSI'JE 

I 
SHEAR OR FAULT 

D B 
0 0 0 0 0 5 6 4  
ROCK 
FE/ MN 
HIOCENE 

8 2 - 1 0 - 1 9  
5 4 8 5 0 0  
SINGLE (GRAB) 
PARTIALLY O X I D I Z Z D  
ANDESITE 

1 3  6 9 9  
OREGON/ LANE 
ISNEDUS 40CK 
S I L I C E O U S  
OAKRIOGE 

6 1 6 8 0  
TMV 
EXTRUSIVE 
OISSEMIYATED 

SHEAR OR FAULT OUTCROP 
+ 
Z 

0 B 
0 0 0 0 0 5 6 5  
ROCK 
FE/t iN 
OLIGOCENE 

8 2 - 1 0 - 1 9  
5 5 0 8 0 0  
S INGLE (;?ABI 
O X I D I Z E 0  
BRECCIA 

2 1 s  
4 8 4 6 8  2 5  
OUTCROP 

+ 
1 

5 9 7 7  
OREGON/ LANE 
ISNEOUS ROCK 
S I L I C E O U S  
SARDINE BUTTE 

6 1 6 8 0  
TOTL 
EXTRUSIVE SHEAR OR FAULT 

8 2 - 1 0 - 2 5  
5 4 1 1 0 0  
S I Y G L E  (GRAB) 
O X I O I Z i O  
TUFF 

2 1s 
4 8 4 4 9 5 0  
OUTCROP 

Z 

I 

D B 
0 0 0 0 0 5 6 6  
ROCK 
FE/HN 
OLIGOCENE 

8 9 7  7 
OREGON/ LANE 
ISNEOUS ROCK 
A R S I L L I T  I C  
SARDINE EUTTE 

6 1 6 8 0  
TOTL 
EXTRUSIVE * SHEAR OR FAULT 

6 1 6 8 0  
TOT C 
EXTRUSIVE 

D 8 
0 0 0 0 0 5 6 7  
ROCK 
S I L I C A  
OLIGOCENE 

8 2 - 1 0 - 2 6  
5 4 9 4 0 0  
SINGLE (SPAB) 
O X I D I Z E D  
BRECCIA 

1 9 s  
4 8 6 0 0 7 5  
OUTCROP 

+ 
I 

3 0 7 7  6 
03EGONI LANE 
ISNEOUS ROCK 
S I L I C E O U S  
SPROINE 3UTTE 



SAHPLE I D  SUBHITTEP 
LAB NUMBER 
MATERIAL 
MAT RIX 
GEOLOGIC AGE 

D4TE 5UBMITTED TOW NSHIP/RA NGE 
U T Y - E  UTM-N 
SAMPLE TYDE SAMPLE SOURCE 
OXIDATION STATE ORE NINESALS 
ROCKNirME MOOIF I E R  

SE;T ION/SUSSECTION HSA 
STATE/COUNTY GE0LOGI:AL FORMAKIOY 
4 0 X  KYPF IGNEOUS FOQM STRUCTURAL SETTING 
A L T E 9 4 T I O N  MINERAL DEPOSIT 
QUA 0 Q4 NG LE 

D B 
00000568 
ROCK 
FE/F(N 
OLIGOCENE 

82-10-26 
549650 
SINGLE ( S i A B )  
O X I O I Z E O  
A N D E S I r E  

19s 4 E 
4863050 
OUT CROP 

* 
* 

18 789 
OREGON/ LANE 
ISNEOUS SOCK 
A P G I L L I T  I C  
S4ROINE 3UTTE 

D B 
00000569 
ROCK 
FE/ MN 
QUATERNARY UNDIF. 

19s & E  
4862300 
DUMP/ PROSPECT P I T  * 

18 88 9 
OREGON/ LANE 
IZNEOUS ROCK 
A RG I L L I T  I C  
SAROINE BUTTE 

616 80 
QTBH 
O I K E / S I L L  S INGLE (STAB1 

O X I O I Z E O  
PNDESITE 

0 5 
00000570 
ROCK 
FE/  MN 
OLIGOCENE 

82-10-26 
550400 
SINGLE (SRAB) 
O X I D I Z E D  
ANOESITE 

19s 4 E 
4862875 
DUMP/ PROSPECT P n  

1 8 96 7 
OREGON/ LANE 
IGNEOUS ROCK 
A R S I L L I T I C  
SPHOINE BUTTE 

61680 
TOTL 
EXTRUSIVE 

D B 
00000571 
ROCK 
FE/MN 
PLIOCENE 

82-10-26 
551150 
SINGLE (;?A81 
O X I D I Z E O  
ANDESITE 

19s 4E 
4864375 
OUTCROP * 

9 78 8 
OREGON/ LANE 
ISNEOUS ROCK 
A R S I L L I T I C  
SARDINE BUTTE 

61680 
TPV 
O I K E / S I L L  

0 B 
00000572 
ROCK 
FE/ MN 
PL IOCENE 

82-10-26 
547375 
SINGLE tS4AB)  
O X I D I Z E D  
PNDESITE 

19s 3 E 
4864650 
OUT CROP 

* 

12 77 9 
045GON/ LANE 
ISNEOUS ROCK 
A R G I L L I T I C  
S4ROINE SUTTE 

61680 
TPV 
D I K E / S I L L  

1 

D B 
00000573 
ROCK 
FE/MN 
MIOCENE 

82-10-26 
548675 
SINGLE (;?PB) 
O X I O I Z E  0 
4 N D E S I l E  

1 2 976 
OREGON/ LANE 

61680 
TMV 
O I K E / S I L L  * 

OUTCROP ISNEOUS 40CK 
A R G I L L I T  I C  
SAROINE BUTTE 

JJ GRAY 
00000574 
ROCK 
S I L I C A  
MIOCENE 

8 2-10-27 
547075 
SINGLE (S2AR) 
P A R T I l L L Y  O X I D I Z E D  
BRECCIA 

193 3 E 
4858275 
FLOAT 

* 
* 

3 5 67 8 
O?EGON/ LANE 
CMERT OR JASPER010 
S I L I C E O U S  
SARDINE BUTTE 

616 80 
TOT L 

JJ GRAY 
00000575 
ROCK 
CARBONATE 
OLIGOCENE 

8 2-10-2 7 
552425 
SINGLE (G?AB) 
UNOXIOIZEO 
BRECCIA 

19s 4E 
4863100 
OUTCROP 

+. 
* 

15 778 
OREGON/ LANE 
CARBONATE 
OTqER 
S4RDINE BUTTE 

616 80 
TOT L 

* SHEAR OR FAULT 



GEOLOGICAL DATA FOR WILDERNESS STUDY AREAS 

S I T E  EES2RIPT IONS F3R 

SOIL sanPLEs 
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