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Trace element d a t a  f o r  rock samples from t h e  Petersburg, and 
p a r t s  of t h e  P o r t  Alexander and Surndum quadrangles ,  

southeas  t e r n  Alaska 

by S. M I  K a r l ,  R. D. Koch, J. D. Hoffman 
G .  W. Day, S. J. S u t l e y ,  

and S .  K. McDanal 

I n t r o d u c t i o n  

An e x t e n s i v e  reconnaissance  geochemical sampling program f o r  both stream 

sediments and rocks was conducted i n  the  Pe te r sburg  and pa r t s  of t h e  P o r t  

Alexander and Sumdum quadrang les ,  s o u t h e a s t e r n  Alaska, dur ing  1978 through 

1982. The purpose of t h i s  program was t o  h e l p  e v a l u a t e  the  minera l  r e sources  

o f  the e tudy  a r e a ,  This r e p o r t  inc ludes  the  a n a l y t i c a l  d a t a  and a statistical 

summary f o r  d a t a  from t he  6974 rock samples t h a t  were c o l l e c t e d .  The stream 

sediment data have been publ ished a9 a s e r i e s  of companion r e p o r t s  ( C a t h r a l l  

and o t h e r s ,  1983a-w; Tr ipp  and C a t h r a l l ,  1983.) Se lec ted  rock geochemical  

data and d e s c r i p t i o n 5  of minera l  occurrences  and p rospec t s  are presented i n  

K a r l  and o t h e r s  (1980), K a r l  and Roch (1985), and Crybeck and o t h e r a  (1984). 

Geochemical data f o r  t h e  a d j a c e n t  Bradf ie ld  Canal quadrangle  (Koch and o t h e r s ,  

1980a;b;c ;d) ,  and t h e  T r a c y  Arm-Fords T e r r o r  Wilderness a r e a  t o  t h e  nor th  of 

t h e  s t u d y  area (Brew and o t h e r s ,  1 3 7 7 )  a r e  a l s o  a v a i l a b l e .  A p re l iminary  

geologic  map of the  s tudy  area (Brew and o t h e r s ,  1984), 1s t h e  same s c a l e  

(L:250,000) a s  t h e  sample l o c a t i o n  map i n  this r e p o r t .  

Data from U . S .  Geological  Survey rock,  s t ream sediment,  and heavy mineral 

c o n c e n t r a t e  samples from the  Petersburg, e a s t e r n  P o r t  Alexander, and sou the rn  

Sumdum quadrangles  a r e  a v a i l a b l e  on magnetic computer tape (Yoch and o t h e r s ,  

1984. ) 
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General Geology 

The earlieat comprehensive geology of the Petersburg area was published by 

Buddington and Chapin (1929) .  The notthwestern part of the study area was 

mapped fn more detail  by Muffler ( 1 9 6 7 ) .  Subsequent unpublished vork is 

recorded under mapping credits in  Brew and others (1984). 

The geology of the Petetsburg area can be described most efficiently in terms 

of four major belt8 of  rocks. From west to  east theae belts are as follovs: 

1) Tbe Alexander belt, a l ~ o  known as the Alexauder terrane, c o n e i s t s  of barely 

oletamorphosed lover Paleozoic through Cretaceoua carbonates, volcanic  rocks, 

and proximal volcaniclastic turbiditee. 2) The Gravina b e l t  consists  of 

variably metmorphosad and deformed Upper Mesozoic f l y sch ,  melange, and 

volcanic cocks which lap onto, and in places incorporate tectonic block8 of 

Paleozoic rocks. 3)  The Hainland b e l t ,  which includes  the Taku and Tracy Arm 

terranee of Berg and othera (1978), or which may alternatively include an 

extension of the Alaxander terrane (Brew and othara, 1984), consists of a 

variety of metasedimentary and metavolcanic rocka intruded by Upper Cretaceoub 

through Tertiary component8 of the Coaot Range batholith. 4) Mid-Cretaceous 

through mid-Tertiary intermediate t o  f e l e i c  plutons, and mid-Tertiary to 

Quaternary hypabyssal and extrusive volcanlc rocks of  the Kuiu-Etolin belt 

(Brew and others, 1979; Brew and Morrell, 1983) intrude or cover the other 

three belta of rock in the study area. 

Most of the known mineral depoaita in t h e  study area a te  of eyngenetic 

volcanogenic derivat ion,  or are related to intrueive activity. For 

information abaut anera1 deposits, consult Grybeck and others (1984). 



Bock geochemical eample6 were collected as grab samples chosen to be 

repreeentative of the dominant lithologiea at a sample site. Lese than one 

per cent of the samples were collected from unusual l i thologiee ,  iron-stained 

or altered eones, and from known mineralized occurrences. 

Samples were prepared and anaxyzed by members of the Branch of Exploration 

Geochemietry (BOEG) of the U.S. Geological Survey. Preparation cotmisted of 

cruehiag, grinding to -150 =ah in a grinder with ceramic plates, and 

separation into s p l i t e .  0- split was analyzed for 31 elements by rap ld  six- 

step semiquantitative emission spectrography (Myera and others, 1961; Grimee 

and Harranaino, L968). One split was analyzed for gold, and another for 

copper, lead and zinc, both by atomic absorption apectrophotometry (Ward and 

others, 1969). Tuagaten content was determined for 45 sample6 by a 

colorimetric procedure (Welsch, 1983), and equivalent uranium (eU) was 

calcnlated from a 400 aecond count on a 15 gram ground sample, usin8 a.n Ortee 

gamma counter. Semiquantitative spectrographic analyses were performed by E. 

F. Cooley, G. W. Day, C. L. Farn, J .  Motooka, and S. J. Sut ley .  Atomic 

absorption analyses were performed by B. F. Arbogast, J. Caraon, W. Colline, 

C. Eason, A. Heard, J. D. Hoffman, D. M. Hopkind, J. Lucas, A. Mantei, GI 

Martin, 8. M I  O'Leary, J. D. Sharkey, F. N. Ward. Udiometric measurements 

were made by J. D. Sharkey. Colorimetric determinatiow ware made by J. D. 

Bof fman. 



- 
Rock eample locat ions  are p lot ted  on P l a t e  I .  Analytical data are presented 

in Table  12 in ascendtog alpha-numeric order of sample number- Zn Table 12, 

sanrple locationa are designated by latitude and longitude in degreea, minutes, 

aad eeconds. Coding for the laet 7 columns in Table 12 is explained i n  Tables 

4 through 10. 

Analytical Values 

Analytical result8 are reported as weight percent of the eample for 

spectrographic analyaee of F e ,  Mg, Ca, and Ti and as parts per million (ppm) 

for all other elements. The distribution of values for eome of the 

determinations is truncated at one or bath ends by the l i m i t s  of 

datermfnabilicy for that analytical procedure. The l i m i t s  of  determination 

and the unite used for each analyeio are l i s t e d  in Table 1. 

A single-letter symbol l a  recorded by the analyst to indicate t h a t  no analysis 

wae performed for an element or that the analytical reeult i e  outside the 

limits of determinability. These aymbols (connnonlp called "qualification 

codes" )  are used in the statistical summary (Table 11) but 6ome ate  

represented differently in the data tabla .  An explanation of both £ o m  is  

lieted in Table  2 .  
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Becauee a copy of the original conputer printout ia used in tables 11 and 12; 

. , 

element aymbole ere in capitel letters; for example, the symbol for lron, ~ e ,  

is ehowo as Fe, magnesium, Mg, is shown as MC, sad so on. In column headings 

- 
in the tablee, the prefix S stand8 for spectrographic analysis, Ah f.ot atomic 

absorption analysis, CH for colorimetric analysis, and eU for equivalent 

uranium determination. 

Reeulrs from aermlquaatitative emiesion spectrographic analyses (also referred 

t o  as eix-step spectragraphic analyses) are reported a8 the approximate 

midpoints of claae interval9 uith 6 intervals per order of magnitude. These 

c l a s s  intervals are not evenly spaced when plotted on an arithmetic scale .  

The values of succeseivs interval boundariee and the widthe (sizes) of 

aucceseive class intervals increase geometrically, with each succeeding 

interval boundary and interval width being greater than the last by a factor 

of the 6th root of 10 (about 1.4678). Theee claee intervals have a constant 

wldth when the data and the interval boundary values are transformed to 

logarithraa (Miesch, 1967, p. 83-84). 

Use of geometrically-scaled c l a w  intervale i e  appropriate becauae of 

characteristics of both the analyt ica l  technique9 and of the common 

distribution of elements in geologic materials. Analytical variance tende to 

be proportional to the amount of a conerituent praeent, and tende to be 

conatant f o r  the logarithms of the analytical data (Mieech, 1976, p.  58). 

Variability of element concentrations at taample l o c a l i t i e s  also foLlovs t h i s  

pattern vith the amount of variance at moet l oca l i t iae  being proportional t o  

t h e  mean of raw sample values for that site and varlance tending to be 

constant when the logarithms of the values are uaed (Miesch, 1976, p. 5 8 ) .  



Qualification Pot s  in 
code table 12 Explanation 

B - Blank, no data 

N N Nothing detected by thie analysis. 

Element detected but below l i s t e d  value 
(lowar l i m i t  of determiaability). 

Element detected in amount greater than 
liated value (uppar limit of 
deteminabi1it:y). 

H (value r 0).  Analytical interfereace - no valid data. 

The spectrographic reporting values and the aasoeiated claea interval limits 

and widthe are l i a t e d  in table 3. The values used t o  report element 

concentratio& are integral powere of 10 times one of the lieted six-step 

reporting values. 

Table 3.-Claas intervals of the s i s s t e p  scale 

S i s s t e p  reportifig value Approximate Approximate 
(approximate C. I. midpoint) Class interval 1Lmita Class interval u i d t h  
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Precisian 

Tests have been performed to determine the analytical precieion of the e i x -  

step semiquantitative spectrogpaphic technzque used by the Branch of 

Exploration Eeochemiatry (Hotooka and Grimes, 1 9 7 6 ) .  These tests measure the 

frequency with which values from repeated aaalysea of the same sample will 

f a l l  w i th in  or c l o s e  t o  the class interval containing the "true" value (ae 

measured by the mean of a series of analytical rum). The results indicate 

that approximately 83 percent and 96 percent of the samplee fall vithin one or 

tvo reporting intervals ,  respectively, of the "true value". For example, i f  a 

value is  reported as 3 . 0 ,  the probability ia 0.83 that a second analyeie of  

that ample would be reported as 2 .0 ,  3 . 0 ,  o r  5.0.  The Matoaka and Crimee 

study found analytical variance,  (reported as a number of steps an the six- 

step scale), to  be consistent  for a var ie ty  of geologic materiala and to show 

no appreciable difference among most elements or coacentration ranges; except 

near the limfts of determinability where *precision of the analys i s  i e  greatly 

diminished" (Motooka and Grimes, L976, p. 2). 

A stream-sediment eampling sxperlmeut w m  conducted by Johnson and others 

(1980) v i t h i n  the Coast  Raqe 180 km north of Petetaburg; i n  aimilar terrane 

to that of  our study area. They determined the amount of variability 

attributable  to  analytical procedures and to variation in sample spacing. At 

the 95 percent confidence level, only four spactrographically determined 

elemente had analytical variance greater than the  two s tep  average variation 

found by Motooka and Grimea; T i  ( 3  s t e p s ) ,  Cu (3  steps), La (3 .5  steps),  and 

Zr (2 .5  steps). This study suggeate that for data with a very narrow range of 

valuee (approaching the l e v e l  of analytical variance f o r  that element), the  
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akly t i ca l  component of total variance will be responsible for a significant 

, .  . 
portion of the obeekad fluctuationsr bhr t h a t  for data with a relatively broad 

range of values, a a l y t f c a l  variability should have only minor effect. These 

concluaioas regarding analytical precision should be generally appl icab le  to 

data from rock samples as well. 

Data from analysea by the atomic absorption methods are not reported on the 

s i x - s t e p  scale. These merhods are more sensitive and considered more precise 

than spectrographic analyses. Johmon and others determined analytical 

variance for atomLc absorption analyses of Cu, Pb, and Zn to be equivalent to 

approximately 1.0, 1.5, and 0.5 atepa of the aix-step respectively, at the 95 

percent confidence l e v e l  (Johnaoa and othera, 1980, table 3, last column). 

Statistical Summarv 

The analytical data were proceesed using a computer to produce the statistical 

summary preesnted ia table 11. All diatributioaa are treated i n  terms of the 

six-step class iotervala described above and thus the atomic absorption data 

are regrouped into these intervale for the aunm~ary. The program output 

conaiats of: a frequency distribution table, histogram, summary of qualified 

values, range of values, and arithmetic and geometric mans and deviatioas for 

each element. Table 11 entries are identified in an explanation at the 

beginning of  that table. 

The hietogram in table 11 have a quasi-logarithmic analytical  value scale 

because they uae the claea intervals of the aix-etep semiquantitative scale. 

All value8 qualified with N, L, G, or H were omitted from the histograms. The 
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result ing s t a t i s t i c s  are theref ore biased and t h e  hlstograme iac&iilete. 

The summary at the end of table 11 present8 eetimatea of geomatrfc means and 

geometric deviations recomputed using a method aevieed by A. J, Cohen for 

treating cenaored distributione (Cohea, 1959, 1961; Miesch, 1967). If an 

element has no qualified data values, the geometric mean and geometric 

deviation will be reported as the eame value i n  both this summary and in the 

main part of the table for the particular element. Cohen'~ method fa 

applicable to die tr ibur ions  truncated on either the high or low end but, 

because low end truucations (left censored distributions) are much mare common 

in 8eocheaical problems, the computer program used here waa designed t o  handle 

them. The eetimataa of  geometric mean and geoaetric deviation are unbiased in 

a strict sense only where the values used to compute them are derived from a 

aomal ly-d ie tr ibuted  parent population, bat  it has been shovn that the method 

givea satisfactory results whenever the data a t e  symmetrical about a single 

d e  (Miesch, 1967, p. 85). 

The geometric mean of U valuee i a  the - Nth root of their product and can be 

computed ae the antilogarithm of the arithmetic mean of the logarithms of the 

cnnalyaee. It i a  not an estimate of geochemical abundance but of *central 

tendency" (or characteristic value) for a frequency distribution which follows 

the expoaential or "natural growth" lav and i s  thus eymmetrical oa a 

logarithmic a c a l e .  The geometric mean has a more eeable value than the 

arithmetic mean because i t  is  not influenced as s trongly  by data at  the 

extreme8 of the dietribution. The geometric deviat ion  can be computad a s  the 

antilogarithm of the etandard deviat ion  of the logarithms of the analyees. 

Tbe, geometric mean and geometric deviation are ueaful for characterizing many 
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geochemical d i a t t i b u t i o a s ,  which are o f t en  more near ly  log%tmal thaa 

normally dfatributed. ~ i s t o ~ r m s  of the data contained in thie report are 

more near ly  symmetrical ou a logari thmic sca le  than when p l o t t e d  with a linear 

scale. While the geometric mean i a  the beet es t imate  o r  p red ic tor  of voluea 

for ind iv idua l8  within a log-normal populat ion,  i t  is not an estimate of 

geochemical abundance. It can not be used t o  predict the amounts of elements 

present as the arithmetic mean can (Miesch, 1963,  1967) .  For f u r t h e r  

diecuseion of geometric mean and dev la t i oa  see  Kenny, 1952, and 

Miesch, 1963, 1967, and 1976) .  

B i a ~  And Variability Affec t ing  I n t e r p r e t a t i o n  

In reviewing the da ta  in table 12 and the  a h t i e t i c a l  sumary i n  t a b l e  11, 

s e v e r a l  aourcee of bias and variability i n  t h e  da ta  must be considered- 

Factors  including time limitations, weather, snow and vegetative cover,  

outcrop exposure, and a v a i l a b i l i t y  of he l i cop te r  lauding s i t e s  prevented 

uniform sampling i n  all areas. Uneven sample density also r e e u l t e d  from more 

concentrated sampling of some areas near evidence of minera l iza t ion  such as 

iron-staining or visible metallic minerals. This practice haa bfaeed the data 

slightly i n  favor of samples containing values above background levels. The 

requirement of t r u l y  random sampling-that a l l  p o t e n t i a l  samples have an equal 

likelihood of being eelected-is not  strictly met. I n  addi t ion ,  the rock 

samples were co l l ec t ed  from a large a r e a ,  where l i t h o l o g i c  u n i t s  of varioua 

or ig ins  or rock typer may comprise several dissimilar geochemical 

populatione. The samples are not grouped h e r e  on the baeio  of geological or 

geochemical affinity and t h i s  eummary of values thua provides only a general 

indication of the trends t h a t  may be preBent.  I n  a companion report (Karl and 
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~ o c h ,  1984), aamplce are grouped sod statietically knalyted on the basis of 

geo~agi&il sad geochemfcal a f f in i ty .  

Reeults may be influenced by many factors,  including the d i f f i c u l t y  of 

obtaining representative samplee of inhomogeneous media, variation i n  sample 

preparation, and analytical variance. I t  ia l i k e l y  with any large data-set 

that errore have occurred in recording, key-punching, and editiog the data and 

that some have remained undetected. Because of thaee factors,  high values for 

a mingle element or from a single e l t e  ehould be considered questionable 

indicators of bedrock minetalization. 
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Ford, D. K. Fridrich, D. G. Crybeck, M. b. Hill, G. R. Bimmelberg, C. Euie, S. 

J. Eunr, R. A. Loney, T. P. Miller, TI E. Moore, R. M. Morgenatern, R. P. 

Horrell, M. J. Helaon, A. T. Ovenahine, K. R. Reading, M. V. Reynolds, and R. 

A. Soonevil. None of the samples could have been col lected  vithout the 
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Kagalhaes, K. Nelaon, J. E l f ,  A. Breth, and R. Hiller, and the akillful flying 

of the helfcapter pilocs B. Roberts, E. Svec, J. Jones, and J 6  McKernan. 
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Table 4: RASS coding in "Rock ~ y p e "  cdl&, Table  12. 

~nidentif l ed  rack 
Sedimentary rock 
Metamorphic rock 
Igneous rock 
Unconsolidated aedfment 
Conglomerate 
Sand8 tone 
Siltstone 
Clayatone 
Shale 
Limeatone, dolomite 
Carbonate 
Gneias 

Schist 
Quart eite 
Marble 
Skam 
P h y l l i t e  or slate 
Felsic igneous rock 
Intermediate igneous rock 
Hafic igneoue- rock 
Ultramaf lc igneous rock 
Feldspathoidal rock 
Other 
Chert or jaeperoid 

Table 5 :  BBSS coding in "Xgneoue Form" (IGNSFORM) column, Table 12. 
Cretaceoue-Tertiary 

11: Plutonic 
12: Exttueive 
13: D i k a / s i l l  
-: Not coded 

Table 6: Age coding in 'Age" column, Table  12. 

Si lur ian  
Devonian 
Piiesiesippian 
Pennaylvantan 
Permian 
Triaeeic 
Jura-Cretaceous 
Cretaceous 
Czetacaow - Tertiary 
Nor coded 
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Table 7: Lithologic coding in "Lith" c o l ~ ,  Table 12. 

Carbonate 
Detrital sedimentary rocks 
Hafic volcanic rocks 
Pelaic volcauic rocks 
Schist, gneiss, migmatite 
Feleic to intermediate intrusive rocks 
h f i c  to ultramafic intrusive rocks 
Eiornf ela 
Dikes 

Table 8: Map unitn correaponding to numeric coding in "unit" column Table 
12 (See Brew and others, 1984). 

unit  - 
Number Ceologic Map Symbol and Description 

1 SOtdg: Ordovician to Silurina Deacon Formation 
predominantly graywacke turbidites . 
Sot dl i a  predominantly limestone 

2 Stpg: Silurian Bay of Pi l lars  Formation on 
northeaetern Prince of Wales Island; 
eiliceoue graywacke turbiditee. Scpc; 
conglomerate add volcanic agglomerate, 

3 Sck: Silurian Kuiu Limeatone. Sckc; 
po~ymlctic conglomerate 

4 Sch: Silurian Heceta timeetone. Schc; 
polymictic conglomerate 

5 Stbg: Silurian Bay of Pillars Formafion; 
dominantly graywacke turbiditee. Stgc; 
polpmictic conglomerate. Stbo; 
calceraous olistoetrome. Stbl; 
limestone turbidites. Stbv; volcanic 
breccia and f l o m  

DSva: Silurian to Devonian rad arkose. Davg; 
graywacke. DSvb; volcanic breccia 

Dl: Uppar Devonian fetid limestone 

MDc: Devodian t o  Hisaleaippian Cannery 
Foneation; volcanic f love, tuffaceous 
argillite, graywacke, chert. MDcv; 
greanstone, pillow flows 



CI: 

CDB : 

Pp : 

Trhp: 

Trhb : 

Trhl : 

Trhc : 

Tthh : 

D l s  : 

Trk: 

Trhv : 

Trhe : 

Mzm: 

Pennsylvanian crihoidal limeetone 

Devonian to Pennsylvanian Saginav Bay 
Pormatioa; aquagene tuff, flow, chert, 
limesf one 

Permian Ealleck Formation; calcareous 
siltstone. sandstone and conglomerate. 
Phb; olivine basalt flows and breccia 

Permian Pybu  Formation; limestone, 
dolomite, chert 

Triass ic  Hyd Group; caleareoua 
siltstone, sandstone, conglomerate 

Triassic Burnt Ieland Conglomerate; 
limestone and calcareous Cannery 
Formation-derived conglomerate 

Triassic Hamilton feland Limeetone; 
limeetone, mudstone, calcarenite 

Trassic Cornwallis Limestone; oolitic 
limestone and calcarenite  

Triassfc Hound Island Voacanics; 
basaltic pillow f l ove  and breccia 

tower and Middle Oevooian limestone in 
Duncan Canal 

Traesic Keku Volcanice; f e l s i c  to maflc 
flovs and breccia, conglomerate, wacke, 
tuff, llmeetone 

Trassic felsic to intermediate flows and 
breccia,  Lhnestont, argillite 

Trassic siliceoue sediments 

Upper Mesozoic metamorphosed Stephens 
Passage Group and other rocks; 
Greenschist, chert,  marble, phyllite. 
&s; graguacke semischist and 
phyllita. K z l ;  Limeetone(?) and 
marble. Hzv; greenechiet and 
greenatone. Mzc; metachert. Mzr; 
felsic metavolcanic rocks. Mzp; 
phy l l i ta .  M z g ;  matagabbro. Mzum; 
serpentinlzed ultramafic rock. 
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Kph : 

Khh : 

Kbh: 

Khb : 

Upper Jurassic to upper Cretaceous 
Stephens Passage Group; Brothere/Douglas 
Island Volcanice; augite beating flows, 
breccia, t u f f ,  grapacke. KJeo; Seywur 
Canal Formation; greywacke, slate 
conglomerate 

Cretaceous palitic hotnfels derived from 
lay of Pillate Formation, northeaetern 
Prince of Wales Island. Kpch; 
h o r n f e l ~ e d  coaglomerate 

Cretaceous marble derived from Eeceta 
Limestone. Koh; hornfelsed conglomerate 

Cretaceous hornfele derived from Bay of 
Pf l lars  grayvacke. &h; hornfelsed 
conglomerate. Kdh; hornfelsed Descoa 
Pormation 

Lover Creraceoue lithic wacke 
tutbldites,  Keku S t r a i t s  

Cretaceoue graaodiorlte and diorite. 
Kwqo; hornblende quartz monzodiorite. 
Wan; hypabysaerl andeeite related t o  
Kwqo 

Cretaceous duntte of Blaahlre Islands 
ultrunafic complex. K b h ;  wherlite. 
Kbgb; gabbro. Kbgd; moazodiorite 

Ctetaceoue bornblendite and hornblende 
gabbro 

Cretaceous ultramafic complex, Ssne Peak 

Upper Cretaceous migaatite related to  
Ktef. 



Ktef : 

Kgb: 

Upper Cretaceous harnblende-biotite 
tonslite, granodiorite, quartz 
monzdiorice,  and quartz d i o t i t e ,  
equigranular, w i t h  pyroxermand 
garnet. Krif; similar to  Rtef, but with 
eeriate plagioclaae and lacks pyroxena 
and garnet.  Ktop; porphyritfc 
hornblende-biotite tona l i t e  wi th  
garnet. Ktoc; crowded plagioclase 
tonalite, with  garnet, c l i n ~ o i s i t e ,  
mmcovite. Kqop; plagioclaee 
porphyritic biotite-epidate-horableade 
quartz moazodiorite. Ktgp; porphyritic, 
f o l i a t e d  b i o t i t e  tona l i t e ,  quartz 
d i o r i t e ,  and granodiorite.  Kqo; 
phroxene, biotite hornblende quartz 
moazodiorite, quartz d i o r i t e ,  
monzodiorite, and diorite: Admiralty- 
Ravillagigedo Plutonic b e l t  

Cretaceoue hornblande diorite,.quartz 
d i o r i t e ,  and tonalite, altered, 
Waewodeki Island 

Upper Cretaceous schist and hornfela 
derived from the intrusion of the 
Stephen8 Paseage Group by the Adtairalty- 
Bevillagigedo Plutonic b e l t .  Ksg; 
greenstone and graeaechist and by 
earlier regional metamorphiem. f i p ;  
phyllire- 

Cretaceoue biotite-plagioclaee- 
hornblende granofele or eemischist 
(met agab br o ) 

Upper Crecaceoue and/or Lover Tertiary 
phplli t e 

Upper Cretaceau8 and/or Laver Tertiary 
b i o t i t e  schiat. Tkbg; b i o t i t e  gneisa 

Upper Cretaceous andlor Lower Tertiary 
marble and c a l c - s i l i c a t e  granofels 

Upper Cretaceoue and/or Zower Tertiary 
hornblende schiat. Tkhg; hornblende 
gneiss  



Tk: 

Tgr : 

Tsh: 

Tgdg : 

Tgdb : 

Tdr : 

Tmrpe : 

Paleogene Kootzrlahoo Formation(l), eon- 
marine arkosic  sandstone, shale, 
conglomerate 

(now Ktef) 

Oligocene and/or Miocene hornf elsed 
Seymour Canal Pormation 

Tertiary nigaatlte coaeieting of echist 
aad gneiss invaded by tonalita. Tmgy; 
dgmatire consieting of tonalite and 
gneies invaded by megacrpetic b i o t i t e  
granodiorite . Tmgz; migmatite 
consisting of schist, gneiss, tonalite, 
and granodiorite invaded by biotite 
gtaaodiorite 

Lower Tertiary hornblende-biotite 
tonalite, quartz, d i o r i t e ,  and 
granodiorire 

Lower Tertiary gneissic b i o t i t e  
g r a m d i o r i t e  and quartz moneodiorite 

Eocene sphene-biotite-hornblende 
granodiorite. Tgdp; porphyritic 
biotite-hornblende graaodiorite. Tgrg; 
gneisaic biotite granite and 
granodiorite 

Hfocene rhyolite, includee dike swarm8 
and vent breccia. Tag; chlorite 
graaita,  Groundhog Baein 

Miocene and/or Oligocene migmatite 
cone i s t ing  of quartz monzodiorite, 
quartz monzonite, quartz diori te ,  
diorite, and granodiorite invaded by 
rocks of the same composition as well as 
by granite, alkali granite, quartz 
ayeni te  

Miocene biotite-amphibole alkali- 
granite, granite, and alkali quartz 
syenfte. Tmge; hornblende-biotite 
granite and alkali granite, Zarembo 
Is land 
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Tmgb : 

QTr : 

QTa : 

Miocene. biot  i t  e-horob1ende 
quertz eyenite, quartz monzon3te, and 
quartz monzodiorite. Tmgk; b i o t i t e  
granite and granodiorite. Tmdk; 
diorite, quartz diorite, quartz 
moazodiorite, gabbro 

Miocene and/or Oligocene o l i v i n e  gabbro 
and microgabbra 

Quaternary(?) and Tertiary rhyolite and 
rhyodacite. QTv; ailicic volcanic vent 
breccia 

Quatermry (7 ) and Tertiary altered 
quartz la t ire  

Quaternary(?) and Tertiary aadesite and 
intermediate extrusive rocka 

Quaternary(?) and Tertfary basalt  

Quaternary(?) and Tertiary crosscutting 
network of dikes, e i l l e  flows, and 
breccia, ranging in composition from 
beealt t o  rhyollte 

*aternan(?) and Tertiary volcanic 
clastic deposite,  pyroclastic deposits, 
tuff. QTx; b r e c c i a  and agglomerate. 

Table 9 ;  Coding for mineralizatioo of eamgles in "Minlzd" column, Table 12. 

1: minetalizad 
0:  not rnlneralized 
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~ e b l e  10: coding for rffihity group i n  "Gr Group" column;   able 
12. 

. , , .  . . .  . . . . , . . . , ,  . . 
Paleoeoic yolcanic and clastic eedimaatary rack8 
Paleozotc carbonate rocks 
Triassic & i c  volcanic rocke 
~eaozo lc  felnic volcanic rocks 
Meaozoic carbonate rocks 
Upper Meeozolc sedimentary and volcanic iocks 
Caaet plutonic metamorphic complar metamorphic rocka 
Ultramafic rocks 
Cenozoic mafic volcanic rocke 
Zntermadiate intrusive rocks 
Cenozoic feleic igneous r o c b  
A l l  other rocks 
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T a b l e  1 1 . - - S t a t i s t i c a l  summary f o r  r a c k  geochemical  d a t a  

. E X P L A H A T I O N  OF T A B L E  HEAD LNGS A N D  A 0 0 R E V I A T  IONS 

V A l U E  = *he d a t a  v a l u e  
NO. + number o f  accurances of this v a l u e  
f = . N O ,  as p e r c e n t  o f  total number o f  d a t a  v a l u e s  (ANAL) 
CUP =  umber u n q u a l i f i e d  r e c o r d s  a t  3 be low this value 
CUU x - 
Ceol ,I)= unqual  walues m t  o r  bolos .  this v a l u e r  a s  X o f  4NAL 
[ c a l  t ) =  u n g u a l  v a l u e s  above  t h i s  v a l u e r  as  X o f  4NAL 

T O T  CUR = number o f  v a l u e s  (NIL + u n q u a l )  a t  o r  belopl this v a l u e  
T O T  C U P  X 

( r o l  .l)= values n o t  8rHrOTHER a t  or  b e l o w  t h i s  v a l u e r  a s  X o f  ANAL 
(col 2 ) ~  u a l u e s  n o t  BrHrOTHER above  t h i s  v a l u e r  a s  X of ANAL 

.-CII--------CCIII**o.---.---a-- 

B - v a l u e  = a-o- . u s l u e s  q u a l i f i e d  u i t h  'b' <= no d a t a )  - pe+cent  = X o f  a l l  r e c o r d s  r e a d  ( R E A G )  
H - v a l u e  = no, values q u a l i f i e d  a i t h  'H' (= i n t e t f e r o n c o )  - porcemt  = X o f  all waLuos not  B o r  OTHER 
N - v a l u e  = no, v a l u e s  q u a l i f i e d  w i t h  'N' (=  n o t  d e t e c t e d )  - p e r c e n t  = X a t  a l l  values n o t  B / H /  or OTHER CANAL) 
i - v a l u e  = no, v a l u e s  q u a l i f i e d  u i t h  ' t '  (= lesa t h a n )  

.-  p e ~ e o n t  = P1 o f  a l l  v a l u e s  not 8/H0 o r  OTHER <ANAL) 
C - v a l u e  = no. v a l u e s  q u a l i t i e d  l v i t h  ' G '  ( =  g r e a t e r  t h a n )  - p e r c e n t  = X o t  a l l  v a l u e s  n o t  6 r H ~  o r  OTHER  ANAL) 
O T H E R  = no, q u a l i f i e d  v a l u e s  p o t  e q u a l  B~HHNILIG - p e r c e n t  = X o f  a l l  r a c o r d s  read ( R E A D )  
U N  CUA L = no. u n q u a l i f i e a  d a t a  values - percent = X o f  a l l  values n o t  @ / H I  o r  OTHER (ANAL) 
ANPL = t o t a l  no, v a l i d  d a t a  values <= u n q u a l i f i e d  + N.LrG) 
READ = no. i n p u t  r e c o r d s  r e a d  -----.-----------..------- 4-- 

ClIN = r5nimum unqualified v a l u e  
P A X  = m a m i m u m  u n q u a l i f i e d  v a l u e  
AHE4N = a r i t h m e t i c  mean of u n q u a l i f i e d  values 
50  = s tandard  d e v i a t i o n  o f  u n q u a l i f i e d  v a l u e s  
G H E A W  = g a o a e t r i c  wean o f  u n q u a l i f i e d  v a l u e s  
G3 = q e a a e t r i c  d e v i a t i o n  of unqual i f  i a d  va lues  
VALUES = no. of d a t a  values u s e d  to compute t h e  above s t a t i s t i c s .  

h o t e :  g e o m e t r i c  a e a n  5 d o v i a t i o n  cannot  be  computed 
f o r  e w a t i a n l e  i f  ane o r  m o r e  values a r e  z e r o  o r  less, 

- R E t O ~ P U T A t I O N  OF S T A T I S T I C S  FOR GUALXFIEO O A T A  

I f  =ny a a t a  v a l u e s  a r e  a u a l i f i e d  u i t h  c o d e s  NH LP o r  G r  t h a n  
H f M r  HPXr  APEPHI SDI GHEAN, a n d  GO are r e c o m p u t e d  a f t e r  s e t t i n g  
a l l  V P ~ U Q S  mith coda N equal  to 1 1 4  t h e  l o w e r  d e t e r a i n a t i o n  limit, 
3 e t t i n g  all ualuea  coded L e q u a l  t o  1 1 2  t f i e  loner 
d e t e r m i n a t i o n  L i r i t r  and s e t t i n g  v a l u e s  r i t h  t h e  cod. G aqua1 
t a  t o i c e  t h e  upver  d e t e r m i n a t i o n  l i m i t ,  These est imates  a r e  
u a u e i l y  good .hen t h e  p e r c e n t  o f  q u a l i f i e d  values is s m a l l ;  
becoming i n c r e a s i n g l y  paor  as t h a t  pepcentage i n c r e a s e s .  



T a b l e  ll.--5tati5tical summary Far rock  geochemical data--Continued 

CDLUPtN 11). : AA-AV-P 

VALUE NO, 2 CUM. CUM. % TOT CUM TOT CUM Y, 

B T W N L C OTHER UNBUAL ANAL READ 
15 0 0 6797 70 5 - 0 92 b959 A974 VALUES 

Q . 2  0 . 0  0.0 97.7 I 0.0 0. 0 1. 3 PERCENT 

ftKN MAX AMEAN SD CMEAN CD VALUES 
0. OSO 7 .  00 0, 681 2 .  37 0 . 2 i b  3. 9 5  92 
0.012 7. 00 0. 021 0. 17 0 .  013 I .  44 6959 

P e r c e n t  o f  Values 
0. 00 2. 00 4.  00 6. 00 

1. 00 3. DO 3.  00 

Each increment l e a c h  X or : p l o t t e d )  = 0.100 Y. 



T a b l a  11 . - - S t a t i s t i c a l  s u m a a r y  f o r  rock ,;eachemical d a t a - - c o n t i n u e d  

COLUMN ID.: 1P-CU-P 

v ALJJ c NO. x C U I ~ .  CUIY. 'C TOT C U ? ~  I O T  CJM li 

3 T rl N L - 
O T 9 E 2  UN7UPL ANAL 2CLD 

I i) 3 Z j 5  7 5 2  3 5 93.3 5 9 7 3  6 3 7 4  VALUES 
0.9 3.0 0-0 L . 1  10 .3  C.3 O S O  3 5 . 2  P S R C E N T  



T s b i e  11 . - - S t a t i s t i c a l  sumnar-y f o r  rock geoc h e m i c p l  d a t a - C o n t i n u e . 5  

73,300 + X X X X X X X X X X X X X X X X X X X X X  1 
t5 .300 + X X X X X X X X X X K X  X X X  I 
20.300 + X X X X X X X X  x x x x  X X X X X X X X X X W ~  
30.303 + X X X X X X X X X X X X X X X X X X X X X X ]  
52.300 + ~ x ~ A x K ~ ~ ~ X ~ ~ X X ~ X X X ~ ~ ~ X X X ~ ~  
73.2 03 + X X X X X X X X  U X X X  X 

7 50.000 + X X X X X X X X ' I  
7 50.303 * X X X X  I 
20GoJ33 + X X I  
JOQ0j3rJ  + I  
500.~00 I 
790.303 ( 

1330.335 1 
1 5  30,003 1 
2900.309 ( 
3000.300 1 
SL)"O0.300 1 
79133.30G 1 

lt000.OC3 1 
15009.JOO + 
20000,3C10 1 

+--------+-*-------+------+----+-- ------- + -  ---- ----+--  -------+ 

0. a3 10.00 22.00 30.00 
5.  05 1 5 - 0 3  2 S . O r )  

Eacn i n c r e a e n t  teach x jr 1 a l 9 t t a d )  = 0 . 5 3 0  X 



Table 1 1 . " S t a t L r t i c s l  sumnary f o r  r o c k  g e o c h a a i c a l  d a t s - - c a n t f n u a d  

VALUE NO. 'X C U M .  CUM.  TOT CUM T O T  CUM % 

H Z N  M A X  P ~ E J Y  . s3 G Y ~  l id ; 3 V A L U E S  
5.903 10i)000-~20 4 ' ~ . 6 1 1  l d l r 3 . 9 3  1 1 . 4 2 3  2 . I 3  5 3 3 5  
1 . 2  50 103.303.0G 8 5 . 3 5 0  1736.75 10.527 1 . 3 2  42 56 



-AWICI I  N A d  

U U O O U ~ ~ ~ W C ~ W ~ ~  
~ G ~ ~ U U O O U ~ O ~ ~ * C J ~ U ~ W W ~ -  
O C ~ 0 0 0 0 0 0 W G 0 0 0 0 ~ 0 0 ~ 0 4 ~ 1 w N ~ J  
O U ~ G G U G O U O O ~ G ~ ~ ~ ~ ~ ~ O ~ ~ ; U V ~ O Y V ~  
~ r n a r ~ r n r a a m a ~ r r a ~ ~ a r n ~ o a m f i ~ ~ ~  

O U O O Q O b C O U O Q C r C U O Y U G t r Q C 3 C , O U U O  
P X ~ ~ X ~ $ & & ~ 8 ~ ~ 8 8 8 ~ ~ ~ ~ 8 ~ 8 ~ 8 ~ ~  

0 0 . *.-I- *Cl---.------------ .p + + + + - * + . 
8 1 - - X X X X  X I  w 

x x x x  X I  0 
4 u X K X  X t 
I X X X  X I  
1 X W X  X I  
I K X X  X I  
1 k x x  X I  i * x x  x I - r  

X W X  x i 0  
x x x  X I - .  

t) I % H X  k l a  
0 I X X X  X I 0  

4 X X X  X I  
I - x x  X t  
I x x  X I  
I x x  X I  
i x x  X I  

IU h X K  X I  (3 
0 I -n x t  0 + x H f  
c3 1 x X I  (50 
0 # x x 1  o w  

1 x - I  f 
I x I n 
I * I L 
1 X I 5 
I % I rC 

k' I K I k 

2 1- x 1 0  a 
X * .  + 

O t  x I C1 
o L K 1 0  c 

I x 1 br 
I - I C* 
I L C 
1 t a 
1 t VI 

-F- I I r 
UI + l rli 
a +  * .  
U I I c3 
0 # I u 

I I 
I 1 
I I 
I I 
I 1 

u. I I u* 
0 1 
4 * 1 0  + 
0 L I ti 
E'I I 1 0  

L I 
I 1 
I 1 
1 t 

e 1 I 
I * 

0 I I c.3 + + 
a w 
CJ 0 



Tablo 11 . - - 3 t a t i s t i e a l  5u.nmaty f o r  rock ;eochornic31 d a t s L c ~ n t j . n u p a  

'J ALUE NO. x cun. CUH. . X  1 3 ~  t u n  T O T  C U N  A 

HIh MA X A M Z A N  5 9 G M E  AN t i  D VALUES 
5.000 293292.0" 356.535 5 364.54 52 .911  7 -57 ,>9 1 3 
1 . 2 5 3  2.1.3J06-00 3 5 3 . 3 5 3  S j k J . S i  51 .51 )4  2 - 3 9  53 7 3 



TzibLa 11 . - - S t a t i  sti; ~l s~imrnary  f o r  r o c k  g o o c h e m i c a l  d a t e - - C o n t i n u e d  

P a r c e n t  af V a l u e s  
0.00 10.35 213.03 29-03 

5.93 1 5-09 25 .03  ------- -+------c--+---------+--------z+- ---- ----+---  ---.- + 

5.0a0 + X X X X )  
7,003 + 

10.300 + X X X X X X X l  
15.300 + X X X X X X X  
20.JOO * X X X X X X X X  X X X X  % X  j 
30.303 + X X X X X X X X X X X X X X X X  I 
5d. OSO + X X X X X X X X X X X X A X X X X X ~ X X X ~ X X X X X X X X X X X X M X X X X  1 
75.303 ~ ~ X X K X X X X X X X X X A X X X X X ~ X X X X ~ ~ X X X ~ X X X X ~ X X X X X X X X X X X X X X X X  1 

100.099 + X X X X X X X X X X X X X A X X X K X X X X X X X X X X X X X X X X X X  I 
I 50.300 + X X X X X X X  I 
2O~OmJJ3 4 x 1  
330.000 + I  
5'30.000 I 
700.300 1 
?.s00.~00 j 
7590.303 1 
2000.UCO I 
3:?00.900 1 
5003.000 1 
7 i3U~.0(30 1 

3 0 3 O O e i ) O O  1 
15d00.300 I 
200130.30i) 1 
30J00.200 I 
50300.350 1 
70030.300 1 

trJcl9dG. I 
153gJO. 1 
r o o 3 u o .  1 

+ ----- ----+---------+-----------+---------+---------+ 

3. OC 13.00 22. 30 20. Cil 
3.35 15-03 2 5 .  OC 

Each i n c r a m e n t  ( z a c h  X o r  1 o i o t t e d )  = 9.S:JG f 



T a b l a  I 1  . - -Stat  i s t i c a l  S;r<pmary f a r  rack g e o e  h a r i  cal d a t a - - C a n t  i n o e d  

CCLUMN 1 3 . :  CW-W 

VALUE NO. X CUM.  C U M .  X T"v C3M TOT C U M  X 

Psrcen t at: V s l u e s  
0.09 1 - 0 0  4 . 0 3  6 .  GO 

7-00 3. 00 5.00 
+---.-----+--------+--------+---------+---------+--------+ 

1,300 + X X X X X X X % X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X % /  
1,500 + 
2,000 + X X X X X X X x X X X X X X X X X X X X X X X X X X X X X x x x X X X X X X x x x x x x  1 
3.000 + Y X X X X X X X Y X X X X X X X X X X X X ]  
5.009 + X X X X X k X X X x X X X X X Y  X X X X X X X X X x X : ~ X X X X X X X X X x X x  x x x  1 

Each i n c r a m e n :  Cesch X o r  1 p l o t t z d )  = 3.109 X 



T a o L e  11 .--S tati s t i = r l  s r ; m m 3 r y  f o r  r o c k  ;oochemi=a),  d a t a - - C o n t i n u e d  

V BLUE NO X CUM. CUIY. % T O T  CUH T O T  C U M  X 

6 T H cr]  L I; OThe8 UYGUAL ANAL 9243 
6 8 4  2 3 C) - 7 j b  0 3 7 6  1 3 2  697C V i L U E J  
9 . 7  3 . J  0.0 1 w S 4 3 - ' i  '2.3 3.3 57.5  p E 2  CENT 

Y T N  YA X AMEAN Sa S M Z  AN 50 VALUES 
20-000 1 5 0 . 3 0  4 7 . 7 5 3  27.35 40.3  98 1 . 7 5  7 b 

5 .  -3 GO 15C.00 31 -667  27 .33  2 2 . 2 6 2  Z - 3 3  1 3 9  

P e r c e n t  o f  V a l u a s  
Ow 30 10.00 20.130 3 3 . 3 0  

5-09 15.00 25.32 
+,,- ,,,r-*,--------+---------+-..,,,,-,,+ --------+--------r+ 

23.3C5 + x X X X  X X X X  X X X X X X X X  X X X X X X X X X X W  
30.5CO + X X X X  x X X X  X X X X X X X X X X X X X r ( X X X X  1 
50.300 + X X X X  X X X X X X X W X X X X K X X X  1 
70.3UO + X X X X x X X X X X X X X X X X X X X X X X X X U f  

100.903 + X X X X X X X X  1 
150.903 + X I  

+------.--.+-*.-----I+--------+-- -------+"--I------+--------+ 

0. SG 10.00 20.03 30.00 
5 - 0 3  75-33 2 5 e O Q  



~ - 
F 00 ue=n 
E . ab+~d~*rn~-arnb~b~~dm~~ 3 UP h h 
3 +q O.r?(O-rrlWl~rtOOr3OC)90C1000 0 Xe@ 



T a b l e  I ? . - - 5 t ~ t i s t i c a l  sumrnary f 3 r  rock g a o c h e m i c a l  d a t a - - C o n t i n u e d  

t 0 L U H N  I D :  5-1G 

P e r c e n t  3 f  V a l u a s  
U. 00 2.03 4.03 b. 03 

1.05 3.00 5.00 
+ -------a -+a- ---- - - -+-dm--- - -  -+-- ---- ---+..--- --a- -+-- ---- ---+ 

0.5 Og X X X X  X X X X  X X X U  X X X X  X X X  I 
0.700 + X X r C l  
1.300 + X X X X X X X X l  
1 . 5 0 0  + ]  
2.300 + X X l  
3.000 + X X (  
5.300 + X I  
7.000 + I  
13.309 + I  
15.300 + 1  
2g.300 +I  
30.90a 4 1 
sc.oc.3 I 
70.000 + (  

1.;0.000 1 
1so.oao I 
230.300 1 
300.003 1 
500.000 1 
tr30.9G0 ) 

+ -*- ---- ,b------ ---+I------- -+------ ---+ I---.---- -+-- -------+ 
3 .  00 2 . W  4.05 d .  CO 

1-33 3 .  (23 5-32 

E a c h  i n c r s m e n t  ( e 3 c h  X a r  o l a t t a d )  = 0 .109  X 



TabL* 11 .--5 t a t i s t i c a l  suninary f o r  rock g a o c h e a t i c a l  d a t a - - C a n t i n u e u  

COLUMN ID.: S - A S  

V A L U E  NO. X C U M -  cun. x TOT CUM T O T  CUH z 

P e r c e n t  o f  V a l  U P S  

0.00 2-00 4-00 6- 03 
7-00 3.90 5- 30 

+---------+---------+---------+ --------- +-- ---- ---+------- + 
200,903 + X X X )  
3 O U . O C O  + I  
500.000 1 
7.30.300 + 1 

13L!0~000 + I  
ISOO.OCO + I  
20130.005 1 
3300.300 1 
5'3 '3S.-JOO 1 
7500.300 + 
10300.300 + 

+ ---r ---- -+------ -- -+ ---------*------ --- +--------+ -- ---- ---+ 
0.90 2 . 0 2  4.3'3 6 -  013 

1.53 3 . 0 3  5.35 

Each i n c r e m e n t  ( s a c h  X o r  f p l o t t a a )  = 3.100 % 



T a b l e  1 1 , - - S t a t i s t i c a l  suaaary t o r  r o c k  ~ o . o c h e m i c s 1  d a t a - - C o n t i n u e d  

V PLuE NO. - X C U M .  CUM. % T3T CUM TOT C U M  2 

3 T H N c 'a O T H Z ~  UNOUAL ~ N A L  ~ z n 3  - 
3 0 0 6 9 7 1  3 0 3 3 6 974 b37G V A L U E S  

3.C 9.J 0.0 19G.3 0.6 0.0- 9-3 0.0 P E R C S % T  

M f N  4A X 4HZA?5 S O  GN F AN 5 i) VALUES 
10.005 3 0.00 20.000 90-Oi) I d -  171 1 .7& 3 
2.533 30.03 2 . 5 0 3  3. LO 2 ,552  1 . 0 t  dc 74 

P e r c e n t  of  V a l u e s  
0 .  00 2.03 4 . 0 ~ 1  a. co 

1.03 3-00 5-30 
+ --em---- -*---------*------- ------ ---4 --------+a- ---- --+ 

10ma03 1 
1 5 . 3 0 0  + 
20.300 1 
3C-301) 1 

+ --*------+---------+---------+---------4---- -----+--------+ 

OLOO 2.00 4. G3 6 .00  
1.30 3.00 5.03 

Each incrornant  ( a a c n  X 3 r  I p l o t t s d )  = 0.130 X 



Table it.--Statistical summary Qar r o c k  geochemical samples--Continued 

COLUMN ID. : S-B 

VALUE NO. Y. CUM. CUM. % TOT CUM TOT CUM % 

10.000 
15.050 
20.000 
30.000 
50.000 
70.000 

100.000 
l50.000 
zoo. 000 
sao. ooo 

i 500. 000 
2000. ooa 

8 T H N L 6 OTHER UNQUAt ANAL READ 
1 0 0 407 2362 0 0 4004 A973 t5974 VALUES 

0. 0 0. Ci 0 .  0 5. 8 36. 7 0. 0 0. 0 57. 4 PERCENT 

P1lN MAX AHEAN BD GMEAN 8D VALUES 
10.000 2000. 00 29. Q30 5 5 . 0 0  19.805 2. 13 4004 
2. 500 2000. 00 18. 632 43.39 10. 584 2. 36 6973 

Percent  o f  Values 
0. 00 10.00 20. oo 30.00 

5. 00 15.00 25 .00  
+---------+--------f---------+------+--------+---------+-------+ 

10.000 + X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X x x x x x x 1  
15.000 + X X X X X X X X X X X X :  
20.000 * X X X X X X X X X x X X X X X X X X X ~  
30.000 + X X X X X X X X X X X :  
50.000 + X X X X X X X X X X X :  
70.000 +XXXXX 1 

100. 000 + X X X X  : 
150.000 +: 
200. 000 +: 
300. OQO + 
500.000 1 
7 00. 000 4 

1000.050 + 
1500.000 1 
2000.000 1 

+---------+--------+---------+---------+---------+--------- + 
0. 00 10. 00 20. 00 30. 00 

5 .  00 15. 00 25.00 

Each increment {each X or : p l a t t e d )  = 0. 500 % 



T a b l e  1 1  .--5 t a t r s t i c a l  s u n m a r y  f o r  rock g e o c h e m i c a l  da ta - -Cont inued  

C'CLUICCN ID.: 5 - 3 d  

V PLU 5 N 0- X CU.9, CUH, % T 3 T  SUN T O T  CUq X 

3 T H N L G 2 T H E R  U N c l J 1 L  ANAL G E 6 3  
0 3 J 1 8 1  5 0  37 il 6 6 9  7 3976  5974 VALUES 

0.3 3.0 9.0 2 . 5  3.3 O w 5  0.3 9 9 . 3  ? C R C C N T  

.UIIFI MAX & M E A N  53 5145 AS S 0 VALUES 
29,ilOO 5903.90 573  - 6 5 3  673-  56 4 4 6 . 5 2 0  . ' m 79 6a97 
5-900 10000aOJ 704 -366  958-15 391.219 3.53 5974 

P e r c e n t  o t  V ~ l u o s  
3. OD 1.1-00 23.C.O 30.00 

5.00 15.03 25.Gd 
$---------+--------- ----- ---- +------ ---+ 

2Cl.30.3 + X i  
35.503 + I  
5J.303 + X X X  l 
70.0.33 + X Y j  

150,303 + X X X X X X X X X I  
1 ja.oci3 + x x x x x x x x r I  
L93.303  + x x x x  x x x x x x x ~ x x x x x x ~  
350,3d3 + X X X X K X X X X X X X X X X X X X X X X X X  1 
s30.3G; XxXx  x x x x  x ~ c x x x x x x  ; ( x x x x x x x x x x x x )  
7 O C . J a l O  + X X X X  X X ; ( I X X X X X X X K Y X X X X X X Y X X X X X X X X X ~ X X  1 

1300,500 + X X X X X X X X X X X X X X X X X X X X X X K : X X X X X X l  
I jOi3.00a + x x x x x x x x x ~  
2 3 0 Q - 5 2 3  + X X X X X X l  
3~300.000 +XI 
553G.30a + X I  

*---I-----+---------&---------+---------+---------+---------+ 

0.00 1 0 m 0 3  23.00 3a. 3'5 
5.9; 1 5 . C 2  2 5 - 2 2  

Each i n c r e m e n t  ( e a c h  K o r  1 ~ 1 9 t t e d )  = 5 . 5  X 



- - X X X X X  0 
X X W X K l  0 
- x x x x  # 

X X X X  I 
- x X K  I 

x * x  t 
w x x  I 
w x x  I d  
x - x  4 0 - x + .  

X I 0  
% I 0  
x d 
x I 
x I 
x t 
M I 
x l  RI 
X I  i, 
K t  
x i  OT) 
x I 
w I 7 
x I n 
x I It 
x I 3 
x 1 r, 
x t b .  
x I t : >  0 
x + -  -h 
X l U  
X I U  < 

I QI 
I +' 
t C 
I w 
1 to 
I * 
I 0  + .  



T a b l a  11 . - - J  t a t i s t i c a l  summary f o r  r o c k  ; e o e h e ~ i : a l  d s t a - - C o n t i n u e d  

V ALU E NO. X C U M .  GU?t .  X t J T  CUM 7!27 C U M  X 

P s c c e n t  of  V a l u e s  
0.00 2.00 6 . 3 3  6.00 

1.00 3. -3i3 5.  OC 
+ ---- ----*---------+---------*---------+ ---------+ -- ---- ..--+ 

13-300 + A 1  
15..300 + 

20,303 ( 
3!3.000 I 
50.000 I 
70.30'3 

130.Jd3 + 

1 5 0 . 3 G O  I 
tOJ .L!0 .3  1 

+~---.----*---------+..--------+~1-------+---- -----+--------& 

0.00 2. GO k.33 6. 28 
1 . 3 3  ;a 0 3  3 .  tS 

Zscn i n c r e m e n t  (eacn  X a r  1 s i a t t a d l  = 'J.ICi0 2 



Tab1 o 11 .--S tst i  s t i c a l  summary f o r  rock g a o c h e m i  csl d a t a - - C o n t i n u e d  

U hLU i N O .  % CUH. C U N .  X TOT CUH T.3T Curt  X 

3 f H N I. 3 O t 8 5 B  UN'JUAL ANAL R E h 3  - 
3 3 0 3 70 35 13 6 7 3 9  5971 6 9 7 4  VALUES 

- 1  0.0 3.0 0.1 1 ,l 1 . 2  i) .a 37.5 P f  W CENT 



IW a -i 
G W C I ~ W W W ~ J O ~ U O ~ ~ ~ ~  
. @ I  L . ~ . . * . . . . . . *  
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CI I X 1 0  
0 I w I C j  < 

I x 1 in 
I M 1 r 
1 X I C 
I x I rD 
t X W 

N I X 
0 I x 

: lu - 1 0  
f + b 



T 3 b l o  I 1  .--5tati s t i c e 1  sunrnsry for r o c k  ~ ~ e o c k a m i c a l  d a t a - - C o n t i n u e d  

COLUMN 13.: S-C3 

V A L U E  NO- t. CUM. C U M .  x TOT CUM f Ol i U Y  % 4 

Y I k  M A X  A H C A Y  S i l  C Y E  AN 8 3 V A  L U f  S 
22. t3 00 500.00 1 4 3 . 2 2 2  1 7 7 - 3 6  1 2 5 . 3 1 7  1 .d9 4 3  

5 a a O O  'IOOOaOO 7.254 3 7 - 6 2  5 . 1 3 3  1-3;  -49 7 4 

P e r c e n t  of  V a l u s s  
0.09 1 . 0 0  4.0'3 5 -  GJ 

1.09 3- 03 5.33 
+---------+r--------+---- -----+--------.- + -I----.---*------ --- + 

.20. i3 03 + I 
x u o a  i 
50,303 + I  
70-003 + I  

10il.330 1 
150.3'30 [ 
205.0ll3 + I  
300.300 ) 
5 G 3 , O G S  + I  

+-..-----+---------+---------+------I--. -I ------- + - -  ------ + 
0. JO 2.30 L .  C3 6.00 

l g . 30  3 - 3 3  5. J'2 

Z s c h  i n c r e m e n t  ( a a c h  X 3r I a l ~ t t e d )  3 .136  2 



T a b l e  17 . - - 5 t a t i s t i t a l  summary f 3r r o c k  g e o c h 4 m i c 3 1  d a t a - - C o n t i n u e d  

CObUicl.~ IO.: 5-CO 

17!3< Z 4 . j  7 5 .  5 
1 3 7 1  2 3 . 3  7 1 . 7  
2 634  G3.2 5 5 m ? ,  
3 7 5 3  51.3 & t i m 1  
$ 3 5 1  77 .0  2 9 . , 3  
5 341 a .  1 1 . 9  
S i t s  9 7 - 7  2 . 3  
5 920 3 9 . 3  0.7 
6 764 9.3 G.l 
3 ? o x ?  3 9 . 9  O . t  
6 9 7 5  13G.C 0.9 
5 9 7 6  13G.O 0.C 

9 1 .'I N I. ~r O T d E Z  UNCUPL ,4N:i R E A 3  
0 3 C 7022 1 5 3  3 9 5 7 3 3  3 9 7 ;  b971c VALUES 

2.0 i3.0 3.13 1 4 . 7  2 . 3  (2.6 '3 -0  3 3 . 1  P E R C E N T  

P e r c ~ n t  3f  V a l u e s  
0.03 13.133 2!J,03 304 02 

5.33 15.00 25.35 
+---------+-----------+---------+--3---I--*---------+-II--IL--+ 

5.000 + x x x x I t x x x x x x x x x )  
7.090 + X x x X X x X )  

10.000 + x x x x  x X x x x x x x x I c x x x x x x x x x  j 
15.39Q + x x x x  x x x x x X X x x x X X x x X X X Y X X X x  1 
20.Q00 + x x x x  x x x x x x x x X x x ~ x x x x x x x K x x x ~ x x x Y )  
39.500 + X L X X X X X X X X X X  X X X X X X X X X X X X X X X x X X X X x l  
55.003 + X X X X X X X X X X X X K X X X X X 1  
70.000 + % X I  

190.OG3 t I 
150.300 1 
200.30G I 
5c13.333 I 

+---- ---- -* ----- ----+ ----- ----+-----+ ---------+------ ---+ 

0- 32 10.09 22-33  j 2 21: 
5.00 1 5 - 0 3  2 5.303 



Tab13  I 1  . - - S t a t i s t i c a l  summsry f o r  rock ;socharrr ical  dats--Continued 

CCLUHN ID.: S-CR 

Y ALU E NO. X C ~ H .  C U M . %  T O T C U M  T O T  C U M  x 

i! T H Y L u OTHC4 UNGUPL A W L  4 2 A 3  r 

2 3 D 1 6 6 1  277  3 '2 3 2 3 4  6 3 7 7  $974 VALUES 
0.J 0.9 2 .  4 . a  0.0 0 - 3  7 5 . 1  P Z R C E N T  

M I Y  MA x A YE;N s D CHE A& 5 D J A L U E S  
10.003 5330.30 11 3 -8 .54  191 .03  5 3 . 5 5 6  2.33 5 2 3 4  

2 .  J 03 5000..30 9 6 . 2 3 2  172.34 27. 773 5 .71 3 9 7 2  



1 3 ~ L e  I 1  . - - S  tati s t i c a l  s u m m j r y  t o r  r o c k  gaoc  h e m i c a 1  d a t 3  - - S o n t r n u s d  

P e r c e n t  o f  V a l u e s  
0.03 13-00 LO OJ 3 J .  'JO 

5-OJ 1 5 . 6 3  2 5-00  
+--------+---------+------*----*---------+----&----+---- ----- + 

10.900 + x x x x x x x x  X X X X  
15.300 + X X X X X j  
20.350 + X X X X X X X %  X X X X  X X X K X I  
30.300 + ~ X X X X X ~ ~ X X X X ~ X X )  
50.aOQ + x X x X x x X X X x X x x % x x x x X X  1 
70.0 00 + X x x  N X X X X  X X X x  x x X x x X x x X  ( 

1 03.3  0.3 + X X X X  X X X X  X K X X  X X M X  1 
1 53.3G1> + X X X X X X X X X X  I 
103,300 + X X X X X X X X  XJ 
300.300 + l X X X X l  
500.300 + X x X  ( 
700.3UO + X I  

1300.000 +I  
~ r o o . a o a  1 
2OCl0,.330 1 
3OQU.3DO 1 
5300.305 1 

+ --1 ----- ---+--*------+---------+ -----I---+--------+ 

Each i n c r a m e n t  ( e a c h  x or I p l a t t e d )  = r3.-50J X 



T a b l e  7 1  . - - S t a t i s t i c a l  sumaary f o r  rock gaocnonical .  d a t s - - C o n t i n u e d  

'4 ALU E NO. X C U M -  C U H .  Z T O T  C U 9  T O T  C U H  x 

T n L 3 ?1 CI OTHER UN2UAL ANAL 4 E A D  - 
3 3 d 2 6 3  311 ? 5 5 7 3 3  $374 . b 9 7 i  VALUES 

L?.G 3 . 0  0.3 3 . 8  13.1 o.o a ,g 55.3 ~ Z Z C : Y T  

! 4 I Y  M A X  9 M E R V  .$I G M E A ~  ; 3 VALUES 
5.400 200U3.03 63.721 &I A. . jZ  29. & ? I  3 . ; j ?  5730  
1 . 2 5 C  6031)a,13r3 63.995 5.12-39 1 5 . 3 5 3  4.15 5974 



T a b l *  11 . - - S t a t i s t i c a l  summary f o r  r o c k  g e o c h s n i c a l  dats--Continuam: 

P a r c a n t  of V a l u a s  
0.03 1 3 . 0 3  20. rJL? 30. GJ 

5.53 15 .03  2 5 . r j 3  
)--------&+---------+--------+----a- ---+ ---------+------ ---+ 

5.000 + X X X X X X X X X X X X X X X X /  
7.330 + X X X X X X X X X X l  
10.3a0 + X X X % X X x X X X X X X X X  l 
15.300 * X X X X X X X X X l  
29.000 + X K X X X k X X X X X X X X X X X X X X  1 
30.300 + X X X X X X X X  X X X X X X X X X I  
50.300 + X X X X X X X X i X X X X X X X X X X X X X  1 
70.UG3 + X X X X X X X X X X X X X X X X X X X . j  

135.303 + X X X X X X X X X X X X X X X X  1 
150.000 + X X X X i r J  
2C0.303 + X X X  1 
3 0 3 . i ) O O  + 1 
500.130'3 4 1  

703.060 ! 
1000.3r3.3 1 
I 5 O O . O G O  1 
Z ( J O 9 . J O O  I 
300'3.iJ03 ) 
5300.003 1 
7 3 O O a O U O  + 

1rjg30.3CO 1 
15J03.00~ I 
200C0.903 I 

+ ------I -+ e-+-------.--+-- -------+ --------a+------ --+ 
O-(Y3 10-00  29.03 3 3 -  GCl 

5.03 1 S.C)rJ 2 5 - J O  

E a c h  i n c r a m e n t  (eacn X  a r  I p l o t t e d )  = 3.300 X 



f a b l e  11 . - - S t a t i  s t i r s 1  sumnary f o r  r o c k  geochemrc31  d a t a - - C o n t i n u s d  

COLUMN 10.: S - f E X  

VALUE NO. X CfJ?4. C U M -  X TCT CUM TOT CUM X 



t a b l e  11 .--3 t a t r s t i c a l  summary f o r  r o c k  3 ~ o c h e m i c a L  d a t a - - C o n t i n u a d  

P e r c a n t  s f  V a l u e s  
0.00 13.09 20.33 igm 25 

5. dO 15.03 2 5 . 0 3  
+--------*-----,--l*--- -am-- +--- ---- --+---------+---------+ 

0.050 1 
3.373 ) 
O.iil0 + I  
0.150 1 
'3,tCO + I  
; ) , f O O  + I  
3,503 + X X X l  
0.700 + X X l  
1.309 b X X X X X X X X X X (  
1.500 + X X X X l  
2.000 + x x x x x x x ~  x x x x x x x x x x x x ~ x x x x x x x x ~  
3.000 * X X X X X X X X  X i X X X X X K K X X X X X X X X X x X X X X X X X X X ~ X X X X X ~  
5.300 + X X X X X X X X X X X X X X X X X X X X X X X X X X X ~ X X X X X X X X X X X X X X X X X X X A X  1 
7.JaO * x x x x ~ x ~ x x x x x x x x x x x x x x x ~  

10.000 + x x x x  x x x x x x x a x x x x x x x x x  1 
1 j .OO.S  + X X X X 1  
23.a53 + X I  

+--rr- - l -+-- - - - - - - -+-- - - - - - - -+-- - - - - - - -+-- - - - - - -+-- - - - - - -+ 

0.00 13. @!? 20.03 30.03 
5 .  G3 15.90 Z5-00 

Zac h  i n c r a m e n t  t e a c h  X o r  1 p l o t t e d )  = ci.SOcl 2 
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Ta:rLe 7 1  .--5 t a t i s t x z a l  summary f a r  r o c k  g e o c h e m i c a l  d a t a - - C o n t i n u o 0  

i/ ~ L U  E NO. x cun, CJJfi* X T3T CUH T O T  CUM K 

9 T +I H L G OTHE2 UN4UAL ANAL R513 
0 3 3 2 30 5 3 5 9 3 6  5 3 7 4  6 9 7 L  V A l L l E S  

O m O  3-0 J.2 C t m O  0 . 4  6.1 d - 3  3 0 - 5  PERCENT 

H I N  MAX A RE AN 5 0  G Y 5  I N  ii 3 VALUES 
0,329 10.90 I . 9 S S  1 .79  1m23C 3-19 6 3 3 6  
0.305 20.J3 1,965 1 . 5 7  1.235 3 . 3 6  e3 74 



T a b l e  31 . . - - i t a t i s t i c a l  s u n m j r y  f c r  r o c k  p e o c h ~ * i c a l  d a t a - - C o n t i n u s d  

Each i n c r s m e n t  ( q a c h  X o r  I p l o t t a d )  = 0.590 X 



Table 11.--Statistical suamary  i o r  r o c k  q e o c h e m i c a l  d a t a - - c o n t i n u e d  

V P L U E  NC. X CUM. G U N . %  T O T C U M  TOT CU!4 % 

 IN HA x A vE.aM SO G Y F  AN G 3 VALUES 
10.003 5000.00 7 O t 3 - 9 3 ! .  7 7 2 . 4 5  7 5 3 . 3 4 3  2 , . 4 2  631 8 
2.530 10000.00 1C73.542  11121 . ? 3  7 5 6 . 5  2.3 2.53  6362 



T a b l e  1 7  . - - S t a t i s t i c a l  summary f o r  r o c k  ~ e o c h a m i c a l  datao-Cont inuad 

COLUMN ID: S-AN 

P e r c e n t  o f  Y a l u a s  
9-03 1-3-00 20.00 3 3 . 0 3  

j.OJ 15.d9  2 5.0'3 
+, ,,,,,, +,,,---,--+---------+-- ------- +-- ------ -+- -------- + 

10.903 j 
15,000 1 
20 ..O QO + 1 
30.000 1 
50.300 + X I  
70.000 + )  

100.000 + x x x /  
150.900 + XX I 
20O.OCO + x x x x x x x x x x j  
30d.300 + X X X X X X X X X X X J  
50~4i300 + A X X x x X X X x x X X X X x X X X X x X x ]  
7 00.000 ~ X X X x X X X x X X X X X X X X X X X t X X X X X X X X X X X X  1 
1000.0GO + X X X X  X X X X  X x X x X X X X X X X X X X X X X X Y X X X X X X X X X X X X x  Y . X X X ~ X X X X ~  
1 5  00.JOO + X X X X X X X X  d X X X X X X X X X x X X X X X X X X X X X X X  1 
2000.303 + X X X X X X X X X X X X X X X X X X % l  
3000.300 * X i ]  
5300.009 + XX 1 

+, ,,,,--, + ,----,,,- +- -------- + - C  CCCC ---+ ---- ---- -+-- ---- -- -+ 

0- Gil  13 .00  23.3-3 30. (30 
5-33 1 5 . 0 0  Z 5.0'2 

Eacn i n c r e m e n t  ( o a c n  X or 1 p l o t t e d )  a 3.500 X 



T a b l e  1 1 . - - S t a t i s t i c a l  s u m m a r y  for r o c k  g e ~ c h e m i c a l  o b t a - - C o n t i r l u e d  , 

V 1LUE NO. X t u ! 4 .  Cun. % TOT t ' 3 M  T 3 T  C ~ M  X 

MIS M A X  . A M E A V  50 G Y Z A N  .> !? VALUES 
5,300 1033.00 21 .I 5 7  75.51 9 . 3 6 9  2 . 3 3  5 6 2  
1.250 1300.09 2 . 9 3 4  2 2 - 3 9  1 , 5 0 2  1 - 5 6  6Y 74 

P e r c e n t  o f  V a l u d s  
0. 00 2.3-3 4 . 0 3  6. GQ 

1.00 3 - 0 5  5.30 
+--------+---------+-*--------+ -----.---+---------- 

5.300 + X X X X X X X X X X X X X X X X X X X X X Y X X X X X X X X )  
7,003 + X X K X X X X X  X X  1 
13.Q03 + X X X X  X X X X  X X X X X X  1 
15.303 + I X X X X (  
2o.s:a * X X X X X X l  
30.309 + X X X f  
50.000 + X \  
7-3wd03 + 1 

100.-393 + 1 
152,-I30 ( 
2094JOO + 1 
IOd.JC0 * 
Sr;J.OOfJ + 

?00.(303 1 
13DU.300 1 

+--------a+ ----+---------*--+--------c+---------+4--.-----* 

0.03 2 -  0: 6 - 0 2  0 . 3 3  
1-03  3.03 5-830 

f s c h  i n c r a m e n t  ( e a c h  Y o r  ) ~ L o t t e d )  = 9.1013- % 



Table 11,--Statistical summary Car rock geoeh&rnical  samples--Continued 

COLUMN ID. : S-NB 

VALUE NO. Y. CUM. CUM. % TOT CUM TOT CUM % 

l3 T H N L 6 OTHER UNOUAL ANAL READ 
1 0 0 5747 552 0 0 674 h973 6974 VALUES 

0. 0 0. 0 0. 0 82. 4 7. 9 0. 0 0. 0 9. 7 PERCEM 

MLN MAX ANEAN SKI ' CHEAN CD VALUES 
ao.ooo aooo. oo 37. 909 94.  14 ' 2 7 . ~ ~ 2  1. 74 674 

5 . 0 0 0  2000.00 8. 377 30.81 6. 235 1. 74 bP73 

Percent of V a l u e s  
0. 00 2. 00 4. 00 b. 00 

1. 00 3. 00 5. 00 
+---------*L--------+-----+L-----+--d------+--d------+--------+ 

c30.000 + X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ~ X x x x x I  
30.000 + X X X X X X X X X X X X X X X X X X i  
50.000 + X X X X X X X X :  
70.000 + x x x x x :  

100.000 + x x :  
150. 000 +1 
200.000 + 
300.000 + 
500.000 ! 
700. 000 : 

1000.000 : 
1~00.000 + 
2000.000 : 

+--------+---------+------------+---------+--------- + 
0. 00 2. 00 4. 00 6. 00 

I, 00 3. 00 5. 00 

Each  increment (each X or : p l o t t e d )  0. 100 % 



f a a l e  I 1  ,--S t s t i s t i c a l  J u n g a r y  f o r  r o c u  7eachemicaL d a t a - i o n t i n u a d  

CCLUHN ID. :  S - h 1  

V ALUf NO. X C U M .  CUM. X TOT CUlY T O T  C U M  X 

P e r c e n t  of V a l u e s  
0.00 10.00 2 2 .  03 30. Ci3 

5.3J 1 5-03 2 5 . 0 J  
+---., ---- -+------ - - -+  ---+-------+-- ---- ---+ --- - ---- -+-- -....-- --+ 

5.300 + X X X X  X X X X  X X X X X X X X  X X X X X X X X X X X X X f  
7.535 + A X X X X l  

1Q.002 + X X X X  X X X X  x x x x X x x x x x x x  1 
1 5 a 3 I = i C 1  + X X X X X X X A  X X X X X X  ( 
2u.gco + u x x x x x x x  x x x x  x x x x x x % x x x x x x  1 
JO. 330 + x x x x x x x x  x x x x x X x ~ ~ x x x x x X  1 
53.030 + X X X X X X % X X X X X X X X X l  
73.303 + x x x x x x x x  X X )  

1 ;;3.3CO + x x x x  x x x x  x 1 
153.300 + X I  
LG3.OGO + I  
333.00J 1 
j a C l . o O O  1 
790.000 1 

130a.300 1 
l 5 3 0 . 3 O G  I 

+ --------*--------- +--- - - - - - -+-- - -* - - - -+-- - - - - - -+-- - - - - - -+ 

O m O O  10.GI) ?3.00 j a ? ,  22 
5 .03  15 .9 '3  2 5 . C . J  



Table 11.--Statistical rummary f o r  rack geochemical samples--Continued 

COLUMN TI). : S-PB 

VALUE NO. X CUM. CUM. % TOT CUM TOT CUM 3: 

10. 000 1882 26. 99 
15.  000 931 13.35 
ao. ooo 948 13. 60 
30. 000 380 5. 45 
50. 000 221 3.17 
70.000 123 1. 79 

100.000 42 0. 60 
150. 000 8 0 . 1 1  
200.000 12 0.17 
300, 000 5 0.07 
500. 000 7 -0. 10 
700. 000 9 0.13 
iOC0. 000 2 0 . 0 3  
1500. 000 7 0.10 
aooo. ooo 2 0. 03 
3000. 000 7 0.  i b  
5000.000 2 0. 03 
7000. 000 2 0.  03 
10000.~ 000 4 0.06 
15000. 000 1 0.01 
20000.000 2 0. 03 

27. 0 39. 0 
40.3 2 5 . 6  
53.9 12.0 
5P. 4 6.6 
aa. b 3. 4 
64.3 1.6 
65. 0 1'. 0 
5 .  i 0.  9 
6 5 . 2  0.7 
65. 3 0 ,  6 
6 5 .  4 0. 5 
65 .  5 0. 4 
65. 6 0.  4 
&S. 7 0 .  3 
65.  7 0. 3 
h5. 8 0. 2 
45. 8 0. 1 
63. 9 0. 1 
65 .  9 0. 0 
6 5 .  7 0. 0 
&A. 0 0. 0 

3 T H N L 6 OTHER UNGUAL ANAL READ 
1 0 0 98A 1384 4 0 4599 A973 6974 VALUES 

0. 0 0.  0 0 . 0  4 .  1 9 8 0. 1 0.  0 66. 0 PERCENT 

MIN MAX AMEAN SI) CMEAN 80 VALUES 
10. OOO 20000.00 56. 218 600. 35 . 17. 0&7 2. 10 4 599 
2. 500 40000.00 61.370 1074.23  10. 240 2. A6 6973 



Table 11. --Statisticul summary for  v a c  k geochemical samples--Continued 

CULUMN ID: S-PB 

P e r c e n t  b f  V a l u e s  
0. 00 10. 00 20.00 30. 00 

5.  00 15. 00 23 .  00 

Eath  increment teach X or I plotted) 0. 500 % 



Table 11 .--S t a t i s t i c s 1  s u q m a r y  f zr r o c k  ; eacho lr i ca l  c a t a - - C ~ n t i n u ~ u  

COLUHN ID.: 5-53 

V A L U E  NO. >: C U M .  CUM. X T O T  CUM TC)T CUM X 

Each i n ; r r m n t  ( a a c h  X or ( p l o t t ~ d )  = ,:.7:15 2 
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T a b h  11 ,--5tati;tical s u a m j r y  f a r  r o c k  9 e a c h e ; n i c s L  d a t a - - C o n t i n u i d  

COLUMN f a . :  S - S N  

T Y N L b O T H E 2  U U 4 U A L  A R f A O  9 
- 

0 -3 9 5754 5 2  3 ,3 1 5 3  a 9 7 4  L 3 7 L  V A L U E S  
0.0 3 . 3  3.9 9 6 . 5  9 0 . 3  0 .:I 2 . 5  P E R C E N T  

HI FL M I X  A M E I N  5 '3 & f l E  :>J 1; 3 V d i U Z S  
10.000 1000.03 . 3 3 . 3 3 3  3 4 . 9 6  13.352 2 . 2 3  1 5 3  

2.5 O ?OOO.OO 3 - 2 1  4  1 3 . 5 4  2 . 5 3 2  1 - 3 4  0 3 7 6  

P e r c e n t  ~f V a l u e s  
0 .. 00 2 - 2 9  4.99 5 .  Cil  

1 30 3-99 5.00 
+ --------+---------+---------+-- ---*--+ ---- ---- -+------ --- T 

10.000 + x x x x  X X X X X l  
15.000 + X X X X X J  
20.3CO + X I  
jD:300 + X I  
50.900 + I  
70.UCO + 1 

100.3CO 1 
150,500 + ]  
z . O O . ~ O O  I 
300.000 + 
5 C O . i l i l O  + 
730.J0.3 + 

1 ~ ~ ~ 0 . 0 0 3  I 
+ --- - - - - -+- - - - - - - - -+- - - - - - - - -+- - - - - - - - -r  ---- -----+--------r 

0.00 2.  30 4 .33  c . 2.2 
1. .2fl 3.90 5.0'3 

Eacn i n c ~ o m 2 n t  (each 1( o r  I p l o t t e d )  = 0.120 X 



T ; b l e  I 1  .--5 t a t i s t i c a l  s u m i a r y  f o r  r o c k  g e o c  h a n i c a l  d a t a - - C o n t i n u e d  

C O L U M N  Id.: S - S R  

YALUZ , NO. X CUM.  C U Y .  X TOT CUM T 01 C U M  % 

P e r c e n t  o f  Y a l u a s  
6-09 10 .03  23.03 30. CO 

5.00 1 5 . 2 C  2 5.30 
+,-,- -,,--*-4---- -- ---+---- --- --+--------- + 

100.003 + X X X X X X X X X X X l  
150-J03 + X X X X  1 
2 u C . 3 C G  + ~ X X X X X X X X X X X X X X ~ X X X X X X  I 
S O U - O G O  + X X X X X X X X  X X X X X X X X X X X X X X X X X X X X X X  1 
jOG.009 + X X X X X X X X X X K X X X A A A x X X X X X X X X X X X X X X X X X X X X X X X J  
700.300 + K X X X X X X X  X X X X X X X X X X X X X X X X X X X X X X X X  1 

1 ~ a 3 . 2 o a  + X X X X X X X X X X X X X X X X X X X X X Y X X ~  
1500.300 + X x X X  j 
22G3.930 i X (  
3500.303 j 
S ~ ~ O ~ . O ~ O  1 

+ --- ----.-+------ ---+"-'"'"+"-'""' +"'- '""+""-""+ 

0. OC 1 12. $0  2 C .  03 30.  23 
5 - 3 5  1 j. C12 25.23 

i a c h  i n c r z a e n t  (+sen X o r  1 n L o t t e d 1  = 3.593 X 



Ta l o  Il . - - S t a t i s t i c a l  sulnnary f o r  r o c k  gaoc h a ~ i c a l  d a t a - - C o n t i n u e d  

8 7 n L G OTHER U N ~ U ~ L  ~ N A L  R E  n3  
1 0 4  0 0 6 8 6 6  4 0 0 2 5370 5 3 7 4  VALUES 
1 . 5  O 0.6 99.9 3.1 0.3 O .O 9.3 ?f K CENT 

Parcen t o f  V a l u e s  
0.00 2. 00 4 - 0 0  5 .  CJ 

1.05 3.00 3-05 
*-------+---------+---------+--------- + --------- +-- ---- ---+ 

1303.1)0!3 1 
1500.3CJO 4 
20~0.930 j 

+ -------.- -+---------+ ---- ---- -+-- ------- + ---- ---- 4- - ---+ 
0.00 2.00 4.0 5.00 

1.09 3.05 5. OC 

Each i n c r a m a n t  (e3cn X o r  1 p l a t t z d )  = '3.1GQ X 



T a b l a  I 7  . - - S t a t i s t i c a l  summary f 3 r  rock g a ~ c  h m i c a l  oata--Cantinuod 

COLUMN IS.: S-11% 

9 T h N L 'J O T H E R  UNCUAL 9 N A i  2 5 P O  * 

7' 0 3 5 6 i a  0 6 '545 5 9 7 3  5 9 7 4  VALUES 
3.0 9.0 0 . 3  1 0.1 1.4  0 - 3  9 3 . 5  ? Z R t f N T  

MLN MAX 4 H E A N  S 3 GMEAW G 3 V A L U E S  
3.002 I. 30 '3.353 2 - 2 5  0.251 '2 -57 5 5 9 3  

5.301 2-39 3.332 3.31 0 . 2 6 5  2 473 2 3 7 3  



Table  11 .--S t a t i  l s t i c a l  sumfnsry f o r  r a c k  ; s o c h e m i c 3 l  d a t a - - C . 3 n t i n u e c J  

COLUAN I D :  S - T I %  

P s r c a n t  ~f V a l u e s  
8.00 13.30 20. Or3 50. Oa 

5-00 1 5 . 0 3  - 25.90 
+ ---------+---------&---------+I--------+---- ---- -*-----a ---+ 

0.002000 1 
Om00300i) I 
0.035003 1 
0.007003 1 
Om010903 + X I  
0 .015000 + !  
0.320000 + X X X I  
0.0300OQ + X )  

0,osa + X $ X X X X l  
0.310 + X X X )  
0.100 + X X X X  x x x x  X X X X  1 
0.1 50 * X X X X  X X X X  X I  
0.2 00 + x x x x  xxxw x x k x x x x x x x x x x x x x x x x x x x x x x x x x x ~ x x x  1 
am 300 + X X X X X X X X X Y X X X X X X X X X X X K X X A X X X x X X X X X X X X ~  
O.500 + X X ~ X X X X X X X K X X X X X X X X X X X X X , : X X X X X X K X X X X X X X X X X X X X X X  f 
3,703 + X X X X X X X K X X X X X X X l  
1.3 00 + X X  X X  X X X X  X X X  1 

+--------+---------+------+----+---------+---------+---------+ 
0.00 10.00 2r3.00 30.00 

5-00 1 5 -  03 2 5.09 

E a c h  i m t r m e n t  (each K o r  1 plotted) = 0 .500  f: 



0 
- - + + * * f * * f + * + + * +  r -- ~ X X X ~ X W X K - % I  o 

X X X K X X ~ X X  % I  O 
X K S X X X W X K  k l  
~ X X X ~ X X X X  X I  
X X X k x X X - X  X I  
- x X K x X %  K X I  

h + X X X * X  - X I  
x > ( * x x x  x I 
X X X X X X  X I Ub 
X X X K X -  X + *  
x x X X- % a 0  
X x k X  x l O  
X h X X  x I 
x x x x  - I 
Z i X X Y  L 
x x x *  I 
X X X X  I 
X X X X  I I. 
- x x x  I U 

X X %  t 
X X X  I 0-0 
* x *  I W Q I  
w x x  1 7 
X > t X  1 fl 
X' X X b m 
X X k  I 3 
X X h  I r* 
x x k  I -* 
X X X  1 UI 0 
X X X  * *  -h 
X X X  L a 
X X W .  I CJ < 
X X X  I 91 
K X X  I C 
W x -  I t 
w -  I 4r 
X I #I 
x L f u  
x B CS 
k 4- . 
X l i, 
x I o 
x I 
%' I 
x 1 
K I 
X 1 - I r t r  

L Ul +.  
I U 
I r3 
1 
I 
I 
I 

f L. 
4 cd 
+ I  

C_, 
42 



T a b l e  1 1  . - - 3 t a t i  s t i e  a1 rumaz~ry  f o r  r o c k  a ? o c  h a m i c a 1  d a t a - - C a n t i n u a d  

COLUMN ID.: S-W 

VALUE NC). X C U I Y .  CUM. X T O T  CUM T O T  C U ; I  X 

9 T H N I. C O T H E R  UNQUAL A N 4 L  9 E A S  
0 0 0 5 9 4 6  24  0 0 4 6 3 7 L  6 9 7 4  . V A L U E S  

0.0 3.0 0.3 9 9 . a  J . 3  0.0 0 -13 3.1 P E R C E N T  

P e r c d n t  04  V a l u e s  
0.00 2.00 4 . 3 3  6 .  C;O 

7 - 0 2  5.313 5.03 

Each i n c r o m n t  t e a c h  X o r  I ~ l ~ t t s d )  = 0.16~2 X 



T a o l e  11 . - - S t a t i s t i c a l  summary for r a c k  geocharnic3l  d a t a - - C s n t i n u e d  

V U U E  NO. X CUM CU*. 2 T O T  CUM T O T  C U M  % 

9 T H N L G OTHER UN'JUAL 4 N 4 1  7 5 A 3  
3 0 3 C O O  232 1 3 5 3 6 1  5 9 7 :  5 3 7 4  V A CL1ZS 

0-0 0.0 0.3 5 . 7  3 . 3  9.9 0 -0 3G.  9 P ~ R C E N T  

M I N  MA X AHEAN 33 SV EAN Ci 2 VALUES 
13-300 2'230*00 29-8.313 3 5 - 2 7  2c. 593  1.73  6 3  41 
2.300 1000.;33 27.374 53-74 2 3 . ; 7 2  2 0 2 3  5 9  7 4 

Percent of Valuas  
O o  Od 20.03 40, 00 60.00 

1 3.943 30. C O  5C-33 
+ --- ---- - + - - - - - - - - - + - 0 - - - - + - - - a m + +  ---d -.---+--------..9 

10.353 + X X X X g X X K X j  
15.900 + x x x x ~ X X x x x ~  
23.300 + X X x X X X X X  X X X X X X X X X X X X X X X X X X X X X ~  
30.500 + X X X X X X X X  x X X X X X X X X X X X X (  
50 1339 + X X X X X A X X X X j  
70-JOO + X X X X )  

100.000 + I  
150.1300 1 
200,303 } 
360-000 
5cJU.003 1 
700.ilOO + 

lrlOU.303 1 
1500.3CO + 
2000-000 I 

+ - ------- +-. --+---------+--"-.---L+---- -I-- -+--------+ 
0.00 2 3 . 0 2  42 .20  6 0 . 3 3  

15.03 311.03 53.33 

E3:h i n c r e m s n ?  ( e s c h  i or 1 p l g t t e a )  = 1.000 % 



T a b l e  1 1 . - - S t a t i s t i c a l  surn~n3ry f o r  rock j e ~ c h e r n i c a l  d a t a - - C o n t i n u e d  

V A L U E  Clr 0. X CIJ,?. C U M .  X T O T  CUM T C T  Cb9 % 

P a r c e n t  >f J a l u a s  
5 .W 2.113 4.20 6 - 0 3  

lei3C1 2.0.2 5.JO 
+----d--rl+---------+---------+-d-------+------------------+ 

230.3Q9 + X X X X  K X X X  X X X X X X K X X X X X X X X X  X X X X X X X X X X  1 
3C3.303 + K X X X i X X !  
500.000 + X X J  
705.900 + j 

1300.903 + X (  
15f l3 .300  * j  
2303.002 + J  

3U00,OaO + ( 
5000- ,J l j3  + 1 
7'300.3:2 1 

1JIOO,J20 i 
+ow-- -d - -L* rC- - - - - - -F - - - - - -d - -+ - -  - . - - - - - + - - - - - - - - - + - -  ---- a--+ 

0 .  r?d 2 . 0 2  4 . 3 3  5 ,  ;:: 
1 . 03 3.35 5.3 3 
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Tabllr 11.--Statistical BummaFy For r o c k  gr&themitul sanplmr--Continued 

[ I n  t h e  computatianc to pa-oducw t h *  following t a b l o  oP g*omrtric means md bevirtionsr mll data fop an 
t I ~ m r n t  uaa ignsfad aP on. or morm unqualified valuer  uoro Pound t o  b e  1 . s ~  than the analyticrl limit o f  
dmtrrminabllity. U b r r ~  none of t h e  d a t a  va1u.r rrm qualitl~d, t b 4  HIbn and d e v i a t i o n  brlou r h o u l d  bm t h e  
m a m e  r r  t h o s e  j i v e n  i n  t h m  p r s c . d i n p  ~ e c k i o n .  Her. d a t a  mre quali6lmd ulth *Om (value mbovm t h e  r n a l y t i ~ m l  
l i m i t  O F  dcttrmln~bil i t y  ) t8. valur  urs d o u b l e d  and trmrtmd a8 unpu.1 i + i b d .  T h i n  rsmusp t i  n n  should r?fmct 
t h m  w a n m  and drviatinnm v r r y  l i t t l e  s i n c w  t h e  nurnber D ?  vmlueb ~ u a l l ? i n d  ~i t k  Q i r  1-11 rwlmtivr ta thm 
t ~ t r l  numbmr rrP anallmmm. H e r r  d n t r  a r e  pur1iCi.d w i t h  "No UT *L' tnot d m t * c L e d  or d a t w e t m d  Cut b m 1 n u  t h e  
analytical limit oP dmtmrminabilit~>r t h e  r a t i n u t m r  oP asrn and d r v i a t i a n  urrm mado Pollouing I mmthod 
p r o p o s e d  by C o h m  (1939.19A1) #or treating singly-trunhmtsd diatributiona. 1 

M-AU-P 
M-CW 
A k P B  f, 
AA-ZN-F 

CM-U 
E W I V  U 

S- AQ 
6-AS 
8-AU 

6-3 
S-BA 
6-BE 
8-9 I 

S-CAX 
8-CD 
S-CO 
S-CR 
8-CU 

S f  
S-+ A 

S*X 
6-m 
8- 
s-NB 
S-NI 
S-PB 
8-83 
6-SC 
s-94 
s* 
6-TH 

5-T J X 
s-v 
B-W 
8-Y 

9-ZN 
8-ZR 

0 . 2  1 5404 
17. S=UP 
lO.708332 
51. 112168 
0. 133838 
2i. 439599 

0. 001236 
b70. 74281 3 

(1. 0 0 0 4 5 1  
9.605037 

401. 169384 
0. 9 4 7 2 1 1  

17.3'73449 
1. 611293 
0.000003 
12.97036A 
ae. a61142 
ie. a ~ s i 7 i  
3.434579 

13. 600454 
1 .207244  

767. 1491  32 
0 .  174351 

27.836343 
13 .  037348 
10. 339624 
0. 006007 

12. 530SMl 
19. 3 7 x 7 3  

30. 842377 
0. W?0000 
0.2-96 

W .  684493 
0, &39594 

21. 687438 
396 036457 

85. 592794 

-7 NOT DETECTED. 
1033 NDf DETECTED. 
311 HOT DETECTED, 

bO NOT OETECTED. 
38 NOT DETECTED, 
56 NOT DETECTED, 

6631  NOT DETECTED* 
6909 NOT DETECTED, 
A97 I h#IT DETECTED, 
2969 Mf DETECTED, 
244 NOT DETECTED, 

2739 NOT DETECTED. 
A354 NOT TXXECTEDv 

87 NOT DETECTED. 
LQ22 NOT DETECTED. 
t i e l  NOT DETECTED, 
17m NOT DETECTED, 
ire3 NOT DETECTED. 

22 HOT DETECTED. 
4169 W T  DETECTED. 
32 kWT DETECTED. 
S NUT DETECTED, 

b4 12 NOT DETECTED. 
A 2 9 9  ND'T DETECTED* 
1234 NOT DETECTED, 
2370 NUT DETECTED* 
6999 NOT DETECTED* 

944 NOT DETECTED, 
PlOT DETECTED, 

e m  NOT DEFECTED. 
A848 W T  MTECTED, 

1 1  NUT MTECTED. 
NOT DETECTED. 

A970 NOT DETECTED. 
631 NOT DETECTED, 

6374 NOT DETECTEDr 
233 NOT DETECTED* 

LESS T W ,  
LE5s 'FHm. 
LESS THAN. 
LEGS THAN. 
LESS THAN. 
LESS IHAH* 
LESS THAN, 
LESS THAN, 
LEES w. 
LESE THAFI* 
LEG9 m a  

US l-fiM& 
LESS THAN* 
LEES THAN, 
LESS THAH* 
LEE9 THAN. 
LESS THAN* 
LEss Twyl* 
U S 6  TWH. 
LE- MI 
LESS THAH. 
LEES THAN. 
LESS THAN, 
LESS THAN. 
LESS THAN, 
LESS THAN, 
LESS THAN, 
LEBg T W r  
LESS T W a  
LEFS T W 1  
LEES T W  
LESS THAN, 
LESS MAN* 
CESB THAN. 
LESS f M N 1  
Lf89 THAN* 
LESS THAN* 

DFI TRACE VUUEB.  
DA TRACE VALUES. 
[3R TRWE VALUES. 
OR TRACE VALUES. 
OR TRACE VALUES. 
OR TRACE VALUES. 
[3R TRACE VALUES. 
OR TRACE VALUES. 
M fRACE VALES. 
[R TRACE VhLiEB.  
Dil TRME VPILLES. 
OR TRACE V M E S .  
Dtl TRACE VALVES. 
OR TRACE VALUES. 
OR TRACE VALVES. 
OR TRACE VALUES. 
OR TRACE VALUES. 
OR TRACE VALUES- 
OA TRACE VALLEB. 

TRACE VALUES. 
m TRKE VALUfS. 
OR TRACE V A L E S .  
I#1 TRACE V M E S .  
OR TRACE VALVES. 
CIA TRACE V A L E S .  
OR TRACE VALCRS. 
OR TRACE VALES.  
[1R TRACE VALUES. 
DR TRACE VALUES. 
DR TRACE VALWB. 
OR TRACE VALUZS. 
DR TRACE VALVES. 
OR TRACE VALVES. 
OR TRACE VALUES. 
OR TRACE VALUES. 
OR TRACE VALUES. 
Of? TRACE VALUES. 

91 R E P c m E D  VALUES. 
3933 REPrnTED VALVES. 
5953 REPCWTED VAL-. 
6913 REPORTED VALUES. 

7 REPORTED VALUES. 
7& REPORTED VALUES. 

343 REPORTED VALUEB. 
69 REPORTED VALUES. 
3 REPrnTED V&CkS. 

4QM REPMlfED V & M .  
A734 REPrnTED VALVE+3. 
4235 REFURfEb W-8. 
20 REposr rm vratffs. 

A884 REPORTED VALVES. 
52 REPORTED VALWEB. 

5793 REPORTED VALUES. 
5234 REPORTED VALUES. 
5791 REPORTED VALUES. 
6952 REPW TED V K U E S .  
2e55 R E P a 3 r n  VALUES. 
b942 RVmTED VALVES. 
&957 REPU?TED VALUES. 
Jb2 R E P M t T l 3  VALES.  
674 REPORTED VALVE8. 

3740 REPORTED VALUES. 
4603 REPORTED VALUES. 

15 REPORTED VALUES. 
M)3Q REPORTED VALVES. 
1 3 8  Rmmm VALVES. 

bl W R€PC#ITED V A L E S .  
2 REPWTED VALICES. 

A962 REPOFITED VALLES. 
b738 REPORTED VAkVES. 

4 REPORTED VALUES. 
&342 REPORTED VALVES. 
400 REPORTED VALVEB. 

6741 REPORTED VALVES. 
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Table 18. Analyticml data Cur roch g e o c h ~ n l c ~ l  8anples--cdntinuwd 

LATITUDE E W I V U  8-A4 

7BAF1 SOB 
7 W 1  SOC 
7BAFiSlA 
7- 1 5ZA 
78W L 31B 



TaPlr  la. Anr!ytic*l dqta Por r a c L  ~ e o ~ C ~ m ! r f i l  s a m p l ~ ~ - - c ~ n t l n u ~ d  

78AF  1 SOB 
7 8 A F 1  SOC 
78AFf 5 1 A  
7 8 s  I 32A 
7 W J  32s 
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2. 00 
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5. 00 
3. 00 
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10. 00 

5 .  01) 

5. M) 

10. 00 
7. 00 
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7. 00 

7. rn 
5. W) 
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1. M3 

10. M b  
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10. 00 
t 5 . 0 0  

. 30 
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10. 00 
.30 

10. OD 
1. M) 
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10.00 
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10.  MI 
3. W ]  

10. 0 
to. 00 
5. rn 

2. 00 
2. 00 
3. 00 
3. 00 
1.00 
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13 
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T l b l .  12. Anrlyticnl data  t o r  rock g r o r b m m l r a l  mamp1.r--continued 
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T a b l e  12. Analytical data Qor r o c k  g e o c h ~ m i c r l  samples--continued 
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Tab le  12. Analytical data  For r o c k  geochmmica l  sampler--rontlnurd 
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T a b l e  12. Analytical data For rock geochemical samples--continued 
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Table 12. Analyticel d m t a  POT r o c k  ~ Q O C ~ C ~ ~ E . I  smmplws--continued 
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Table 12. Analytical data F o r  roch gmochrmlcat earplma--con#inumd 

LAT f TUDE L W I T U D  API-IKI-P M-CU-P 



w o o o o o  m o o a n  o o n o o  o o o o o  o o n n a  o o o o o  o o o o  n o o m  n o 0 0 0  . z  z"--- '? _ _ , , d  ,-,-j,; ,",", A-""- , A , " ,  ,;-_- --"a 
L9 v '.' 

a 6 S b I 2  L E L i i  $ 6 5 2 8  bad' a a 4 c a  4 4 C a 
rr rJl-l 017 S I C I B  m Q 9 * P  w w * Q P  * U P  ' " " 5  Ii$$R ~.-.gza $$s$m e 2 ; ~ 4  

*"'" ""8% N N r e N N  N N N M N  N N N N  N N N l u m  f #z!# #i#% %%## 3 8 $ 2  2 %  8 $6161 i5ilZ 21665 ii656 



T
rb

lm
 
1
2
. 

A
n

a
ly

tl
c

r
l 

d
~

t
r

 
fo

r
 
r
o
c
h
 
#
w
o
c
*
m
r
i
c
a
l
 
s
a
r
p
l
r
m
-
-
c
o
n
t
i
n
u
a
d
 

B
-P

B
 

s-
V

 
B-

W
 

1
0
 

N
 

1
5
 

N
 

3
0
 

C
I
O
 

N
 

3
0
 

N
 

3
0
0
 

1
0
 

N
 

3
0
 

N
 

3
0
0
 

C
I
O
 

N
 

1
5

 
N
 

3
0
0
 

N
 

N
 

LO
 

N
 

N
 

to
o

 
1
0
0
 

1
0

0
 

2
0
 

5
0
 



A
p

e
 

L
a

th
 

fl
a

p
u

n
it

 
?

li
n

o
+

lr
d

 
Q

rO
ro

u
p

 



Table 12. h r l y t i c a l  dm#a f p r  POEL gwarbrmical mrrplmr--cmntinurd 

Samp 1 LATf TVDE LDNBITUD AA-AU-P AA-CU-P AA-PB-P A&-ZN-P CN+4 EOWlV U 9 4 0  





onofio 0-000 o o o o o  0 0 0 0 ~  00000 o o o n o  o o o z ~  O O O ~ O  o o o o o  
m - - 4 - 4 N  - - D N N  Q N d - N  f i - d l ' d  - m a - 4  - - " a M  - m d  -.L.CII C I - - C . - .  

5. V v V V V  V V v v  v V v 
m 

c a o a a  u c u c a  m a m a a  a m u o a  ~ 4 4 4 ~  a a a u a  
o 0 - A  w r n a b m  ;Z'$f  S " % E $ W S L a a . n *  n a m n -  n n r n a  - rn ~l 

2 EM!! ' R E 1 1  n k f  n R R R R S  R R B R  d g s x  8 4 R P P  M q q g  Sip8 g g g i g  : z Z e r z e  saaisf  sess .  3,,, .  stisni ,,, , ,,,,, ,rkr, In - I d a d  - - d d d  -.*""I e u 4 - 4  " " 4 " "  d - . 4 m -  d " " + U  " H - 4 -  44 - * . -  

m m m m m  m m a ~ m m  m m m m m  m m e m m  m m m u m  m m a t m m  m m m r n m  m m a c o m  m m m m m  



ROCKTYPE 

31 
29 
30 
30 
29 

29 
29 
29 
29 
30 

30 
30 
30 
30 
30 

30 
30 
23 
a 
23 

31 
29 
2 4  
24 
24 

27 
3 1 
31 
30 
3a 
24 
27 
3 i 
3 1 
24 

30 
2 4 
24 
24 
24 



T a b l r  12. Annlgtical dm*. t o r  r o c k  g e o c h m i c r l  raapl~s--continued 

LAY I TUDE LONO I TUD AA- AU-P AA-CU-P AA-PB-? 



IA o o o o o  m o o o o  n n o o n  n n o n m  n o o o o  o o o o  o o o m  n o o o o  o o o a o  . z  . . .  , . . . , - " " ~ "  " G " , , j _  _ _ " _ "  ,"--" " " - " A  Iz"-- - 4 - -  - 4 - , - 4 -  ciriL-j:- 
(D v v  w V V V V  V v u 'J  V u 

Y I 3 2 $ $  m u m  m u m 4 9  m q m o  a m m  m u ~ a a  "A: X 3 S i  assi: f i R R R 6  $2;;; fi dd: g e s 8 G  - - - - - -  K;&dn N N N N  

: f ~ ~ f f  e n p n  n p n n  I-Fk n n n q  I -Fkb nnn,n F C t b +  f g e e e  E E ~ ~ E  f [ fg  E + P O ~ ~ S  ++++, I -  4 " " " " 4  'zLd$k fd4"d - - - -"  -----  " " I d "  "---- -"--- -""- -  
m m m m m  m m m m o  m m m m i n  m a m m m  m m m m m  m m m m m  a m a m m  m a m m a  m m m m m  



+ " 0 ° 8 8  )??@$ 4 X g s p  gi#;W "889W P8111 PWttd H P H E W  sno - - n h  
I . . . . .  . , . . .  . . . . .  . . . . .  . . . . .  . . a , .  . . . . .  . . . . .  a , . . .  

0 

r g z f * ?  Z f i Z $ 8  2E28: 2 2 2 2 2  z 4 f g E  8 2 2 8 %  22482 2E8"X n o 0 0 0  - - I ~ n  
m 

< < < a $  
- N O  n o n  X m  
P P P P O  
5 5 5 5 5  
m m m m m  

9 0 C i 6 4  
@ ih D. 
- r g T % z  e e p  I-b k c  
M d d d - .  

m m m m m  

m 4 - - 4  

f E P E E  
,A,,& 
m m m m m  
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T a b l e  12. Analytical data  f o r  rock geochemical samples--continued 

LATITUDE 

56 26 1 l 
56 26 11  
5& 26 1 1  
5& 26 11 
56 33 43 

56  33 43  
56 33 43 
56 33 43 
56 33 43 
5d 33 46 

5& 33 46 
56  33 46 
56 33 46 
56 12 26 
56 12 26 

56 12 26 
5& 12 26 
56 12 26 
56 f 2 25 
56 12 16 

56 12 26 
56 1 2  2tr 
56 24 39 
5b 24 39 
56 24 b 

56 23 9 
56 35 37 
56 41 28 
56 33 29 
56 33 29 

56 33 29 
56 33 29 
56 33 33 
56 33 33 
SC, 33 38 

56 33 38 
56 33 42 
56 40  25 
56 42 la 
56 44 3 

56 44 3 
56 45 53 
56 45 53 
56 45 53 
5 6  47 13  

LONG I TUD 

133 35 42 
133 35 42 
I 3 3  35 42  
1 3 3  35 42 
133 51 5 

133 5f 5 
133 51 5 
133 51 5 
133 51 3 
133 51 4 

133 51 4 
133 51 4 
133 51 4 
132 34 32 
132 34 32 

AA-AU-P AA-CU-P 8-M1 S-B 

N t o  
N €10 
N 10 
M c i o  
N to  



I Z Z P O Z  Z Z Z Z X  
n ~ " $ 8  g $ z g s  o o o o o  

v g R R R E  u v R R R R R  P I R R R  I P R X R  N N N N N  cn 

"XSZs R S R X R  PR o o n  o n n n l n  
arcv - v  R P E X R  R 8 P n "  :X$"g g"RL: .:$a8 

m 

000 0000 $88"  - - X 8 i W 4  r, - 4  8 g g 8  h r b m h  E$W!g gggeg  g $  o 000 0.0 X88g0 8 8 g 8 8  d t - w o 8  bar-mo 

C Q I C C  a a 4 m a  # [ l i b$  9 X " q  - - . m m w  
4 m m m  mjf22$. " 5 6 6 X  h$'$XS 3:$SX gNNNN w q e o  o o a o o  $ k g g g  - 2 - -dd  -+-..- 
m - 4 - - -  2 - d - d  r r r b h  bbPbr-. b h h b h  b P b b h  b h b b b  b h h b h  h b b b b  ! m m m m m  m m m m m  m ~ m 3 x  x SSISI d i s s x  s 3 , s % . s x  - s i x % %  
a i b R k k  m a m  Miii W R L A I  m m m m  9 B R R R  a a a  R R R E B  m m m  3 8 8 %  m m m  B f j R B R  m a 1 0  A % % % $  a m m m  



.. . 
f Z Z Z Z Z  Z Z Z Z Z  Z Z Z Z Z  Z Z Z ' Z Z  l !rzt2  Z Z Z Z Z  Z Z Z Z Z  Z Z Z Z Z  Z Z Z Z Z  
m 

O O O O O  

+ "WPSi8 82i88g n m a n  g$iEW s88823 N M - - ~ M  g g g 8 8  r n n o  o 8 x 5 9 4  KJiZg o N o o  o a o e z  E X 8 t l  

g- Z Z Z ~ L  ZtZZZ Z Z Z Z Z  Z Z Z Z Z  Z Z Z Z L  Z Z Z Z Z  Z Z X Z Z  Z Z Z Z Z  Z Z Z Z Z  
I 
(P 



T
a

b
lo

 
1

2
. 

A
n
a
l
y
t
i
c
a
l
 

d
a

ta
 

P
o

r 
ro

c
b

 
g
r
o
c
h
o
a
l
c
a
l
 
r.
mp
f.
8-
-c
on
ti
nu
sd
 

H
a

p
 
U
n
i
t
 

tl
in

er
lr

b
 

Q
r 

O
ro

u
p

 



L
A

T
IT

U
D

E
 

L
W

I
T

W
 

8
-8

 3
0
 

1
0
 

1
0
 

1
0
 

1
 D
 

C
lO

 
c

1
0

 
1
0
 

P
O

 
1
0
 

M
 

1
0

 
3
0
 

3
0
 

1
0

0
 

1
0

0
 

7
0

 
2

0
 

2
0
 

so
 

2
0
 

S
O

 
7

0
 

3
0
 

5
0

 

3
4
 

5
0

 
S

O
 

5
0
 

1
0

 

1
0
 

1
0
0
 

7
0

 
,
3

0
 

C
l
O
 

1
0

 
1

0
 

1
0

 
2
0
 

2
0
 

2
0
 

1
0
 

5
0

0
 

3
0
 

2
0
0
 

9
2

R
K

7
4

9
Q

 
8

2
A

R
7

4
9

H
 

B
Z

R
K

7
5

0
A

 
B

2U
l4

7 
SO

B 
8

2
R

K
7

5
1

A
 



T
a
b
l
e
 

1
1

. 
A
n
a
l
p
t
i
c
a
l
 

d
a

ta
 

C
D

~
 

ro
cb

 g
e
o
c
b
r
r
l
c
a
l
 

~
m

ry
lr

r-
c

o
n

ti
n

u
e

d
 

S-
B

E
 

S-
B

 I
 

S
-C

 A
S 

S
-F

E
X

 

1
. 

I#
) 

7
.0

0
 

S
O

. 
0
0
 

1
.9

0
 

5
. 0

0
 





S
am

p
 1

 e
 

R
O

C
K

T
Y

P
E

 
IQ

N
S

F
O

R
H

 
A

g
e

 
L

it
h

 
M

ap
 
U
n
i
t
 

H
i
n
e
r
l
z
d
 

8
1
 U

rn
u

p
 

2
2
 

0
 

L2
 

as
 

0
 

la
 

3
3
 

0
 

8
 

3
3
 

0
 

a
 

3
3
 

0
 

B
 

3
5
 

0
 

6
 

3s
 

0
 

B
 

3
3
 

0
 

6
 

3
9
 

0
 

3
5
 

0
 

6
 

2
2

 
0

 
6
 

2
2

 
0

 
4
 

B
 

0
 

I 
e 

0
 

I 
2
2
 

0
 

b 



Tab le  12. Analytical data f o r  ~ a c h  geochemical sarplw+--continued 

Sarnp l r LAT I TUDE AA-AU-? 
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N 
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N 
N 
N 
N 
N 

N 
N 
N 
N 
N 

N 
M 
n 
M 
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N 
N 
N 
N 

N 
H 
N 
N 
N 

N 
N 
Pi 
N 
1J 

N 
M 
N 
N 
N 

N 
N 
N 
N 
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AA-CU-P 

10 
60 
13 
35 
20 

15 
10 
75 
30 
33 

30 
45 

5 
5 

( 5  

20 
<5 
15 
30 
25 

5 
20 
4: 5 
( 5  
( 5  

15 
15 
30 
10 
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110 
70 
10 
55 
55 

35 
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40  
10 
13 
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20 
23 
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23 
35 
15 
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4 0  
30 
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( 3  
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(3 
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10 

5 
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10 
10 
10 

10 
f 0 
25 
10 
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5 
1 5 
L 3 
13 
10 

5 
5 
3 
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10 
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132 4 39 
132 4 39 
1x2 5 7 
1 2 2  3 7 
1 3 2  1 19 

132 1 15' 
132 3 i 
132 t 34 
132 4 45 
132 3 30 

132 2 57 
132 2 29 
132 23 19 
132 12 18 
1 3 2  1 2  18 

1 3 2  12 0 
132 12 0 
132  I f  17 
132 11  17 
132 10 40 

132 10 7 
132 12 39 
132 12 w 
138 i b  40 
132 17 2 1  

7 B 
1 3 2  17 B 
1 3 2  t7  B 
132 17 
132 17 0 
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132 9 91 
132 B 3b 
132 0 49 
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132 7 15 
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1 3 2  & 23 
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Samp 1 e 

BZRKB5X 
m K a  5% 
82RK853B 
82RHB9X 
B2RHBS4A 

82RK856A 
828K857A 
82RK857B 
B2RKB97C 
82RKOSBA 

02RK8583 
8 2 ~ n s 5 9 ~  
B2RHB396 
82RK839C 
e m w  

82flRBM18 
BSRWBMIC 
82RKBblA 
BZRKBbl a 
82FlMeblC 

82RHBMA 
82RH8&2B 
8;2RUBb2C 
MHB6X 
BZR)r%4A 

t32RKBb4C 
B2RK864D 
B2RKBbSA 
BZtUaAJB 
B2FIKBb SC 

82RK86&& 
B2WW 1 A 
8-1s 
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8 X W 2 8  

82SH003A 
82SmK)4A 
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82SHwM 
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B29HQ07C - 
B26H009A 
B 2 W 0 9 B  

LAT I T VDE 

56 27 P 
3627 8 
55 27 8 
$6 27 B 
36 27 3 

56 24 4b 
% 2b 38 
36 2b 38 
56 24 38 
56 2CI 13 

56 i?A 13 
3b 26 SB 
5C1 26 18 
5 6  Zb 18 
56 26 6 

Sb 2b b 
36 26 6 
56 33 32 
36 33 32 

5b 33 37 
36 33 37 
96 33 37 
96 33 32 
3 C 1 3 3 3 0  

36 33 30 
5 6  33 30 
5& 33 37 
5.b 33 37 
5b 33 37 

96 33 39 
3 6 2 1  7 
5h 21 7 
5 6  22 t 4  
36 22 14 

54 23 12 
5& 26 47 
56 27 23 
56 27 23 
56  27 23 

5b 27 23 
SCI 27 23 
Sb 27 2 5  
5& 27 8 
54 27 B 

LW6 1 TUD 

133 39 31 
133 39 22 
133 34 22 
133 34 22 
133 39 28 

133 39 31 
1 3 3  39 27 
133 39 27 
133 39 27 
133 39 11 

133 39 !I 
133 33 47 
133 38 47 
133 38 47 
t 3 3  38 20 

133 39 W 
133 36 20 
133 31 2 
133 31 2 
133 51 2 
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133 31 12 
133 Sf 12 
1 3 3  ill 17 
133 51 30 

133 31 30 
133 51 30 
133 52 7 
1 3 3  52 7 
133 52 7 

133 92 25 
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132 40 33 
132 39 33 
132 39 33 

132 37 47 
132 47  4 
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t 3 2  32 13 
132 94 49 

1 3 2  34 45 
!32 54 45 
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132 56 35 
132 Sb 35 
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90 
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30 
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PJ 

l lo 
OD 
SO 
35 
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T a b l r  t P .  Analytical d a t a  f o a  ruck pngrLopicml ~ e * p l ~ r - r ~ n t t n u m l l  
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Tabla 12. Analytical d m t r  T o r  ~ o c t  ~ r o c L r a i c r 1  s.mplmm--eontlnumd 

Samp 1 r 
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T a b l e  12. Analytical data POP rock g a o c h a m i ~ ~ l  samples--continued 

8 4 6  S-AU Samp 1 e LAT I TUDE AA-AU-P 
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