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TWO centers of gold mineralization in the C l e a r w a t e r  lubmtahs have 

bean identified awing a recrent geoc3mdcal sangling program in the 

Healy A-1, E-1 &adrangles, Alaska. Bath the Tinkerline Creek CMW 

and the Bla& aeek  mter are located near &e smrre E-W t m - d i n g  

fault sys-. 

Si te s  of structural weakness along the zone have apparently guided 

the -la-t of small diorite and quartz diorite stocks that acted 

as hosts for later goldquarta--te veins. &-t mvmmt along 

tZle faults has fractured and locally aheared the intrusives, providing 

disc~ontinmus dilatant areas for subsequent vein deposition. hbst of 

the aurifesous veins are LocaZLized wi- Eracharel intrusives, 

althoqh gold values in .the range 0.02 20 plan are £0- in m& of 

the limonitic shear zone material in both intrusive and mmtq mdc. 

The c~incidence of gold cmters w i t h  intrusive bodies appears ta be 

pzincipally a &&mic association. Fractured dilatant htrusi~ along 

a gmerally i n p n e a b l e  f a d t  zone have functioned as pip-like avenues 

of a s m t  for n6mralizin.g fluids. 

A close associatim of gold and arsenic exists in both stream 

s e d h a t  and bedrock geochemical samples. Mercury is wnoentrated along 

the major E-W trending shear systm, but cccuss be- the gold amters, 

implying a crude hypogene zonation ou.tward £ran  the centers along the 

m j n @ r a l  belt. 

The Mali Qpr Prospect,  discavered in 1963 (Kaujkm, 1964, p. 6) 

and currently being q l o x e d  is shi larly located at a s- inter- 

section along a major shear sys- W&g N, 75' E. Additional minor 

occmcmces of copper are located to the v e s t  along the s a n ~  fault system 

on the south side of W i n d y  Creek. 



Mining and exp lo ra t ion  has proceeded i n t e r m i t t e n t l y  i n  the western 

Clearwater Mountains s i n c e  1903 when gold p l ace r s  were discovered along 

t h e  lower reaches of Valdez Creek. More r ecen t ly ,  i n t e r e s t  has  been re- 

newed wi th  the  discovery of t h e  Denal i  copper prospect near t h e  head- . 

waters  of Windy Creek (Kaufman, 1964, p. 6 and Glavinovitch, 1967, p. 44) ,  

and i n  1968-69 t h e  a r e a  was reexamined. 

The reg ion  discussed i n  t h i s  r epo r t  is  loca ted  about 160 m i l e s  north- 

e a s t  of Anchorage, e a s t  of t h e  upper Sus i tna  River ( f i g u r e  1 ) .  Approxi- 

mately 300 aquare mi les  i n  t h e  Healy A-1 and B-1 quadrangles were examined 

during the i nves t iga t ion .  The area l ies about midway between t h e  towns 

of Paxson and Cantwell, Alaska, and can  b e  reached v i a  t h e  Denal i  Highway, 

which c ros ses  t h e  southern  p a r t  of the Healy A-1 quadrangle. Severa l  un- 

improved a i r s t r i p s  and small  l akes  w i th in  t h e  quadrangles a r e  a c c e s s i b l e  

t o  l i g h t  a i r c r a f t  equipped wi th  l a r g e  t i r e s  o r  f l o a t s .  Unimproved roads 

s u i t a b l e  f o r  t racked v e h i c l e s  o r  swamp buggies t r a v e r s e  t h e  main v a l l e y s  

of Valdez and Windy Creeks. 

Previous geologic  and economic a p p r a i s a l s  of the a r e a  have been made 

by Mof f i t (1912) , Ross (1933) , Tuck (1938), Kaufman (1963), and Glavinovi tch 

(1967). This  prel iminary r e p o r t  p re sen t s  ana lyses  of stream-sediment and 

bedrock geochemical samples and new 1:31,680 s c a l e  geologic  mapping i n  t h e  

Clearwater Mountains. In  a d d i t i o n  t o  t h e  r eg iona l  s tudy,  more d e t a i l e d  

sample d a t a  and geologic  maps of l ode  gold prospects at Timberline Creek 

and Black Creek are included. Several  geochemical maps of s e l ec t ed  

elements, on both r eg iona l  and prospect  s c a l e s ,  a r e  provided as a p a r t i a l  

i n t e r p r e t a t i o n  of t h e  a n a l y t i c a l  d a t a  appended t o  t h i s  r e p o r t .  



Figure 1. Index map of Alaska showing location of report area. 



%be author b hdebtsd the nurerow individuals who hold cl& 

in b Clewwater Mountains for p m i s s i c m  to exanrine their p m e s  

and ta include the results Q£ those studi@s in this pqer. Capable 

assis- was givm S. R. BnrEf am3 S. W. Ivoseac, geolqic field 

assistants &zing 1968 and 1969, respeciAvely. 



Bedrock mderlying the Clemater Wuntahs amprises bia main rock 

sequences; a thick s u m s i o n  of mtavolcanic rodcs similar to the 

Amphitheater Basal* rtlapped fm east (Rase, 1966) and an overlying 

pelitic sequmoe, gradational from dnlorifcs-bearing argillite in the 

south to kyanit4xaring rocks on the ridge north of Valdez Creek. The 

la- sequence is sUbdivided into thrree metamrphic units in figure 2. 

Metavolcanic Rocks 

The southem part of the Hedy A-1 quadrangle is *lain by mta- 

m a n i c  rocks oonsisthg predadnantly of dark gray or greenish mta- 

basalts and basaltic andesites. These rocks crop out i n  a broad, north- 

easwly-trading belt Wt W d s  east and west fox marry miles beyond 

the area of the report (lbffit, 1912 and 1915; Chapin, 1918; and Rose, 

1966). Dips athh a s  u n i t  are generally northwesterly and average 

about 55O. 

In addition to the bedded flcws, thin intercalated rmbrs of 

flcw breccia, w a m l a i d  tuff, argil l ie,  and discontinuous limestone 

lenses are l&y present. Amygdaloidal f law are cmmm throughout the 

volcanic swession. Individual anygdule fillings are mst mmmnly 

epidate, quartz, chlorite, or calcite although l m y  native mppr or 

b o d t e  m t s  with the epidote. 

Within the volcanic un i t  south of W h d y  Creek a pmmbent N. 80°E. 

trending shear systemhas produced zones of inknsely breccia- and 

aimed rock up .to 100 feet in width.  V e i n l e t s  of quartz, calcite, hema- 

tite, bomite, and -mitic fracture fillings are pervasive in the shear 

zams, and seaxrdary malachite staining is Locally abundant along weathered 
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Figure 2. Cknerallzed geologic map of the western Clearwater Mountains, Alaska. 
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]Fossils collected fm a l&'mtane lens near IAI@ top of this unit 

are mid-Late Tr iass i c  in age (Moffit, 1912; N. S i l k ~ l i n g ,  wsi t tm cxsrm., 

1969), suggesting that the thick section of lavas helm may be assigned 

ent imly  to the Triassic. 

a0nfomably overlying IAe mtavolcanic unit and bordzdng it on the 

nar* is a thick seqwnoe of rtletaorphosed pelilic rocks (figure 2) that 

grade f rom dorite-bearing argillite and grqwacke just mrEh of W i n d y  

Cmdc through phylli tes and biotite sdulsts near Val&z Creek to gameti- 

ferou8, IyaxritekmAng s W t s  and gneisses south of the Susitna River. 

These rodcs are differentiated in-& three map units on figure 2, on fke 

basis of nekmrphic grade. The 1- grad@ argilfim and mtagrq- 

wackes include minor Wfa- strata, -tone lenses, and amglmates. 

The aqil l i te  is canposed M y  of quartz, sericite, chlorite, and 

biotite, the dominant gray to bladc mlor being inparted by ~ c e o u s  

material in the matrix. Graded bedding, festooned cxoss-bddhg, and load 

cast s~~ are ab-t in this unit. m c  bedding Mined by 
\ 

Wo to s j x  inch graded swats is locally presmt. (Xmmnly, very fine- 

grained &Ute grades vertically or laterally hto fine- ox ntdium- 

grained, greenish mtagraywadre. N m e m u s  beds and lenses of the l a m  

attain thlckmss of 50 feet or mre; several of the mxe prsistent qw- 
wacdce beds are sham w i t h  a dense stippld pattern on figure 2. No fossils 

have been seoovered f m m  Ule argil l i te ,  ad, Woe, on the basis of faunal 

evidence, its sedimmm age camt% be established mre clwely than post 

Late Triassic or prabable Jura-Cwetawms. The argillite grades inb mm 



intensely mtamo~osed phyllites and spotted phyllit~~ near Valdez cye& 

(figure 2). Northward f rom this oontact is a telescaped metamrphic 

assmblage of the Eiamm&an Series. P e l i t i c  rodcs near Valdez C!E& axe 

spotted wi& clots of poikilablastic biotite, retain relict sdimntaxy 

structures, and a n t a h  abundant chlorite. North of Valckz Creek the 

Wllites are gradational into f~~ biotite s d d s b ,  trhid~ simil- 

arly grade northwaJd through bioti-gamet schisls to biotite-gametm 

kyanite s a s t s  and gmisses. A large sill-like body of foliaked w z  

diorstte occupies the aenter of the highest grade terranee This body was 

probably emplaosd q n k b m a i s a l l y  during the regional mtarmqhism. The 

genesis of the m&amxphic belt may be intimately linked to the upli£t 

of the mts:al Alaska Range, occurring in me late Cretaazous or early 

Tert iary  (Gates and Gqc, 1963, p. 273) . 

Igneous RDcks 

The hlt of mute, schists, and gneiss is truncated in eastem 

part of W area by a large mesozonal quartz diorite pl-, of similar 

chemical w i t i o n  to lh sill-WEe farther west but much less 

foliabd or gneissose. Margins of the plWn, where w e l l  m s e d ,  are 

mildly folia.ted with attitudes closely parallelhg those in adjoining 

schists and gneisses. locally it is discordantly inkwive intm the 

host rodrs. Xenoliths of the ~ n e ~ ~ c s  are abundant near these dis- 

mrdant aontacb; elsabre it is rare to find ampositional. variations 

n e a  the margin. 

Several smaller epizonal plutons ranging in clomposition fmn horn- 

blende gabbro M strongly altered q u m b  diorite have intruded rocks of 

the pelitic secpmae. Homfelsed aontact zones and pyxitic MOS are 



c a m d y  developed Were these stocks intrude lawem: grade mtamxphic 

rocks, but are not presmt when higher grade mtamrphics are intmkd. 

These amall bodies have not been involved in the regional metamrphin 

and thus are tentatively assigned to h T e r t i a q  Period. 

The t%mhant s m c W r d  grain in ~e westem Clearwater Pbmtains 

strikes about N. 75OE. Attitudes of flm in the mtavolcanic succession 

shw dips prevailingly to the northwest. A armsistmt northwesterly dip 

of foliatim i s  also present in the schisb and gneisses north of Valdez 

Creek. In amtrast, the area between Val&z and Win* (Yeeks is charact- 

erized by gentle folding and local. c m r h m h g  of argillite strata; along 

ertain horizons, in* slippage and adjusbmts during foLdjng have 

izransfomd & argilU.t-ns into foliaw, fissile rocks resembling slabs, 

Opposite lbbs of a large N. 80°E. trending anticlinal fold are outlined 

by W tuffaceous strata south of Valdez Cre& (figure 2). 

N m m m s  high angle faults cut the older sdxuctural elamts. Both 

s tr ikes l ip  and vertical mvemnts on these faults appear to have been 

recurrent throughout the T e a r y  Period, although displa-ts are 

generally less than a few hundred feet. Several of the shear zones and 

faults are traceable entirely a m s s  the region. St ruc tu ra l  inbrsectiow 

along the throughgoing E-W trending fault south of Valdez creek and the 

zme crossing W i n d y  Creek have been iqorknt in localizing gold and 

a p p r  lade deposits in the area. Puzlst faults in U s  region are oorr 

fined to local in* slippages and w i t h i n  didmmmic folds. Few of the 

mapped thyusts have appreciable conthui-Q, and their ~ l a ~ . t s  are 

maaxable in tens of feet (for ~ l e  see f i w e  19) . 



S-le Media and Analytical Techniques 

During Ule cDwe of semi-regional w i n g  at a scale of 1: 31,680, 

a cmprehensive program of streamsedimnt and bedrock geodxmical 

sampling was carried out in order to delineate areas of lode mineralization 

and .to examine whether flletallic demmt cxznoenfzati~ll~ in streaws&k%ks 

wouM shm spatial correlation .to bedrock anmalies in W s  geolcgic 

pmvinae. 

Streawsedirnen.t samples were generally taken from active strean 

channels. In d e r ,  steep drainages it was occasionaUy nemssary 

to xemve sand and silt firm msses pmjecting into the active a d ,  

and locally it was necessary to collect fbm higher level stream dep0si.i-S 

adjaaent to the active &annel. Uaticms of all stremse-t s-les 

ool lectd are sham on figure 4 (p, 26) , 

The sediment samples were seived and the minus-80 msh fraction was 

analyzed for arty e1atmt.s by six-step semiquantitative spectm- 

graphic mthod (data shm in Appedh I). Additionally, mxe accura- 

analyses for gold, silver, -, and t e l l u r i u m  were made by alnnic 

absorption. Tungsten and a r d c  were d e t e m b d  by colorimetric te&- 

niques and mcmy by an instnmmtaL m*od. A l l  streaksedirrrent analyses 

made by m e ~ o d s  other than spectmgr@c are sham in Appendix XI. 

Bedrodc sarcrpls collected dwhg the mapping p-am (see figure 6 

for location) consiseed predomhmtly of Wnit ic  Srachm f i l l ings,  

quartz and quartz-carbonate U e t s ,  and altered limnitic shear zune &. 
Wt of the sqles were taken fmn fra- zones or near dikes and other 

locations which m i # t  be interpreted to mnnect w i t h  h y & o t h d  "pluanbingn 



system. The majoriw of samples s h m  on figwe 6 were selected grab 

smples or crclmposite dxLp samples taken cnrer a distanoi? of 20 feet, and 

weighed 1/2 to 1 pound. Samples takm d\lring f0Ubpup pmoedures at 

Tinker l ine  Creek and Bla& Cr@ek are of similar r d i a  but averaged about 

5 pounds in weight .  These also were mmpsi* d.lip samples -@where 

otherwise noted on the figures or in the m a e s .  

All ~E&&c S-1s w e ~ e  m e d ,  h e z e d ,  d splits  ere 

analyzed in the s m  manner as for s t r w n  sediments, exmpt .that fox a 

number of bedrodc samples, lead and zinc were also debsmhed by a-c 

absorption @ppadix IV) . 
U.S. WlOgitxil Summy prsannel r&o have provided ihe analytical 

data appuki  to this xeport are J. Ivbtooka, Re Miller, D. I?. Ria, J. G. 

Frisken, Ha Kjng, R J. Smith, J. G. Vie*, L. W. BaiIq, R, W ,  R. B. 

mpp, Re N. Eabmck, We Vaugn, D. G. M m q ,  and K. J. C m y .  

Limits of detection and other parametem related to the analytical 

and prooessing pr-s are included in appendicres at the end of 

this reprt. 

Selection of Badrground and Threshold Values  

Several mnaelemmM or bielemmtal meal maps are presented 

w i t h i n  the of M s  report. The data appearing on Ulese maps can be 

found in Appxiiiaes 11 and IV, L e e ,  are ocarpiled fnm analyses done 

by mthds other *an sgec-hqraphic. The cqper values sham on figure 8 

are an exception; mey are taka 9rm the semiquantitative spedxxpaphic 

data in w d i x  111. 



A l l  selecticms of ba&gromd, tbsho ld ,  and anamlous v a l e  were 

made using the graphical =tho3 discussed by &@tier (1969). In fh is  

methad, cumulative frqmncies are plotted versus cxynaentratLon on log- 

probability paper as shuwn an figure 3. Fbqmmcies are cunrulatd fmm 

highest to 1-t values, and -cy points are plotted against lckser 

class intemab, tihi& in Ulis stuly are the class normally used 

in yeporting s p e c ~ ~ h i c  results. Class l i m i t s  are 1/6m ordler ox 

about 0.166 log in* and have valms in a e  series ........ 1.2, 1.8, 

2.6, 3.8, 5.6, 8.3, ........ The d e s  be exkaded in eilbr dirao- 

tion ta include the desired cmaentration range. 

On mnulative frqyency diagram, a population that would fom a 

bel1.-&qed or 1- distribution on lvprcmt plots taka the 

fom of a straight line (see for -18 the lognr>nnal part of figure 3) . 
~adkgmund values for this papulation and smp1.e nrjdim are taken at a 

cumilaave frequency of 50%, mrr@sponding to .the geaetdc mean of a e  

population. If aU the pupulation plots rm a single line, a threshold 

value is usually select& at .&Jo standard deviations f m  the geometric 

m, i . e . ,  at a cumulative f r e q u ~ ~ c y  of 2.5%. Where a a ~ ~ L e x  population 

is sanpled, as for -1e when .the analyses oontain values related .1=0 

superinp~ed mbaaJization effects, a departure from a line of single 

slope is observed. This is shuwn on figure 3, where .t-lze bedro& samples 

mntaidng high capper va lw  lie along another 1cgnoma.l line, but of a 

different slope. The threshold to anmalous values in this case is 

taken at the break in slope. 

-1ication of this m*ad reveals Ulat s . t r e ~ ~ t  e l m e  

mq, gold, and oopper fom 00mpIw populatians, whereas silver and 



Figure 3. Cumulative frequency plot: for copper values in bedrock 

geochemical samples, western Clearwater Mountains, Alaska. 



arsenic are simply 10gmPRal. The elemnts gold, w8 arsdc,  and 

from bedrodc. s-1- all plat as -1ex populati~x1s. A ST 

of background (geometric rean) values, thresholds, and d d m m t  of 

badkground am crustal averages is sham in table 1. 151 ~~~ 
the values sham, it must be eqbs ized  Wt .they are unique to a e  

sample -a -sen for W study; a population utilizing a different 

mrjaim might be h a r a w z e d  by diff-t parameters. 

Despite m e  Umktations, an b p c t i o n  of table 1 suggese several 

.tentative umclusions. In both s ~ s ~ t  and bedrock samples, .t%le 

background gold crmtent is not d & e d  over crustal averages. l & r q  

and arsenic shw a consis-t d d m m t  of about 2 and 5 respectively 

in born mdia. Copper is present in near-wtal  average abmdanoe. 

These &servations suggest that, even i510ugh the regim has a b i s b q  

of gold mining activity and, mre recmtly , oo~prer qloration,  the ml- 

&c and pelitic oomprising the main bdm& units  are not unusual 

in thekc mtallic cooltmt. This implication f m  lihe present s q  is 

in disagr-t vdm a e  mnclusions reached by G l m b o v i t &  (1967, p. 35) , 
that W aappw cmmt of all nretavolcanic r0dc.a in the Clearwater mun- 

tains is abnormdlly high and averages near 5000 pp. In amtLRntion w i t h  

the previous work 00 is .u1e faat that several umhemlized bulk samples 

of -#m metavulcanic rodks oolleckd by the author and analyzed for capper 

show rm values higher i h n  200 p. High Val\les of boa gold alld a3ppr 

appear b be restricted to obviously mineralized structures. 





Corre1ation of E k a m b  

and 

Selection of Pathfinder Elements 

One of the principal objectives of geo&mical work in the C l e m -  

M o u n t a h  was to establish an mploration n ~ d k l ,  applicable to the search 

for gold and arpper l a  w i t h i n  .the belt of xocks ammined in W s  st*. 

An i m p o r h ~ t  part of W m d d  oonstmction was the detemhatim of pam- 

finder elemmts associaM w i t h  h emMmic mtals. 

Tckmrd a s  objective, standard product-mamt correlation mefficienw 

were tmpted W m e n  all pairs in the 30 elemmts analyze+-as a mans 

of examhbg intrasamph el-t associations. This was done for both 

s t r e a ~ ~ s ~ t  data and bedrpck analyses. For the strear~sedimnt data, 

the mre sensitive wet chemical analyses on gold, silver, aqper, and 

arsenic were substib~ted £or specbqraphic results before correlating. 

SWlar1y for .Ule &dm& data, gold and arsenic determinations by w e t  

chemical =mods replace .the sptmqraphic da-. Mercury & t a x b e d  by 

insmmntal ~~~ is added fox bolh sanple media. In both cases, 

this plovides a total of 30 elements for mrrelatkm amputations. 

Correlation ooefficients beween e l m t  pb vary be- -1 and 

1 A i-1 signifies a perfect positive oorrelation and -1 a perfect nega- 

tive cowrelation. Absenae of owrelation is indicated by zero. A tabam 

surrmary of mefficients and of the n- of paris used in  the amputation 

is provided in tables 2 and 3. No qualified values (e.g., bless m, 

or O-greater than) £ran the analytical data were utilized in .the arputaticms. 

As a mmqumce, sme coefficients axe based on a very few sanples ~t 

contain both elemmlz in question. 0bVi.ously a wry high aorrelation 



ARRAY UF MUIBER OF PAIRS AND CORRELdbYION COEFFICIENTS 

L F E  PCT 
2 HG PCT 
3 CA PCT 
4 T I  PCT 
4 MN PPM 
6 A t  PPM 
7 8 PPM 
8 BA PPH 
9 BE PPH 
LO B I  PPH 
11 CO P P I  
i2 CR PPH 
13 CU PPM 
14 LA PPH 
15 MU PPM 

b 16 NB PPM 
(P 17 N1 PPI 

18 PB PPM 
19 SB PPM 
20 SC PPPI 
21 SN PPM 
22 SR PPH 
23  V PPM 
24 WPPM 
25 Y PPM 
26 ZN PPR 
2 1  ZR PPM 
28 AU PPPl 
29 AS PPN 
30 HG PPR 

1 2 3 4 5 6 7 8 9 
FE PCT MG PCT CA PCT TI PCT MN PPM AG PPH 8 PPH BA PPH BE PPH 

Table 2: Bedrock sample correlation data. 



ARRAY OF NUMBER OF PlIRS AND CORRELATION COEFFICIENTS - CONTINUED 

L1 12 L 3 14 is 
co PPR CR PPM cu PPM LA PPM no F P ~  

5 MN PPM 0.38663 0.11203 0.04tlPb 0.30248 0-00998 - - - - - . - - - - ~  

6 AG PPW 0 28959 0 ~ 0 1 7 7 a  0.24170 -0.14116 -0-10140 
7 B PPM %k?d -0.10882 '-0.03914 ' -0.04849 0 000942 
8 BA PPH 
9 BE PPM 

10 B I  Ppn 
11 CO PPR 
12 CR PPn 
13 CU PPR 
14 LA PPM ' 15 MO PPM 
10 MB PPH 
17 N I  PPM 
18 PB PPR 
19 SB PPM 
20 SC PPH 
21 SM PPH 
22 SR PPll 
23 V PPCl 
24 H P P R  
25 Y PPR 
26 Z C P P H  
27 ZR PPPl 
28 AU PPH 
29 AS PPM 
30 HG PPH 

16 
NB PPR 

l? 
N I  PPH 

160. 
2. 

162. 
I to. 

1. 
165- 

21. 
160. 
62. 

104. 
142 

19 
SB PPW 

Table 2 - continued 



AND CURRELATION COEFFICIEWTS - CONTINUED AKRAY OF PJUHBER O f  PhlRS 

22 23 24 2 5 26 
SR PPM V PPM U PPM Y PPM ZN PPI 

27 
ZR PPM 

FE PCT 
HG PCT 
t A  PCT 
T i  P C f  
MN PPM 
AG PPM 

e PPH 
BA PPM 
BE PPf4 
EL PPM 
CO PPM 
CR PPM 
CU PPM 
LA PPM 
RO PPH 
NB PPM 
MI PPM 
PB PPM 
SB PPM 
SC PPM 
SN PPM 
SF4 PPW 

V PPM 
W PPM 
Y PPW 

ZN PPM 
ZR PPM 
au PPM 
AS PPM 
HG PPW 

Table 2 - continued 
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agnputed f m  vexy few pairs has a law statistical significance. For 

the purpose of tbis stu3y, the a a o r  has arbitrarily selected cpeffi- 

dents of +0.25 or high= as meaninqbl. Given tZlis level of mrrela- 

tion, 25 or mxe pairs are considrtrd rmu.mCL . m for stream s-ts aru31 

75 or mre for bedrock samples in amputing mzanhgful. associations. 

Tables 2 and 3 are read by locating the wn3ina-b between elerclent 

pairs of interest and noting &e ooefficient value above the lined 

diagonal. Onoe the mff ic ien t  is nobd, .the nmber of sa1p1es used in  

its axputation is found by locating the mnjugab coordina.te for the 

sam elamts , but belaw Ule diagonal. For -1e im table 3, page 23, 

under mlumn 26 (gold) , a cmrelation of 0.31 with raw 6 (boron) is 

mkd. Considering the sonjugate coordinate, under column 6 (boron) on 

page 21 and at rclw 26 (gold),  one notes that 50 samples con* unquali- 

fied values of boron and gold. Various correlation mefficients be- 

selected trace elemmts hpxtant to this investigation are underlined i n  

tables 2 and 3. 

For the bedvoclc s-le dam summarized in  table 2 ,  gold shuws maw 

in- correlation w i t h  silver (0.67) , arsenic (0.57) , and rrrercmy (0.43) . 
Silver is correlative with cc&alt (0.29) and arsenic (0.30) . Copper shcm 

no strong association with any t ram e l m t s  and has only a lcrw mrxela- 

tion w i t h  silver. 

~ - ~ p e c d c m  of s.t-seamsedinaent mrrelations (table 3) shm that 

gold in this d m  is associated w i t h  boron (0.31) and arsenic (0.34) . 
To sans degree, c q p r  follcu~s nickel (0.29) and silver (0.36) . Silver 
shavs definite mafic or u l t r d i c  affiliations w i t h  abalt (0.42) , 
chromim (0.27) , nickel (0.40) , and aqper. 

These observations imply that a m d c  and mcuzy should be usem 



index elamts for gold in bdmck samrpling progrants over this region, 

and that a t  least arsenic should be & W e d  when exploring for gold 

by s t r e m s e d h m t  sampling. This geachdcal association of gold w i t h  

arsenic and mcuy has also been reprted for the d i s s a h a t e d  gold de- 

posits of eastern Nevada (-&son and others, 1966, p. 1) , except that 
there, antimny and tungsten shm appreciable enri-t as well. 

Silver exhibits little aonsisbmcy of association between ~e W o  

s q l e  d a .  In bedrock samples it seen's to follow the gold-associated 

elemnts, whereas in stream s d i m n t s  it displays a typical ultramafic 

affiliation. It is probable that stream-t silver is largely sili- 

cate bound, While in bedrock sanples it is predmbantly i n  W n i t i c  

residue. The later may effectively bypass .the stremrrs-tmdiun 

by solution transport. 

me fact that copper in stream set3hmt.s follows nickel and silver 

suggests that the mfic e l m t s  may b potentially useful indicators for 

aoppe]lr ~ a l i z a t i o n ,  particularly in stream draining the retarvolcanic 

belt. Analysis for copper itself appears to be the best technique in 

linmrdtic rtlabridls collected frm bedrock. 

Stream s e m t  Samples 

'1Zze locations of aU s ~ s ~ t  samples collected d h g  the 

present study are sham on figure 4. Sample locations are nubered frm 

left to right by section and vert ical ly  dam the page. A single exception 

is sample 216 which is located near location 104. All location nunbxs 

wrrespond to sanple or locatim nmbms in -dices I and 11. 



Clearwater Mountains. 



Figure 5 show the locatiuns of a n d o u s  gold and oopper in s-am 

sedimmts over the region. Thresholds and ancmalous value were debmined 

by the ~tlethod discussed in a previous section. 

Gold anandies are largely restricted to stream whidz have a history 

of placer activity. The strongest anandlies are mn£ined to the Tinber- 

line Creek, White me&, and Lucky Gulch drainages. Sample location nurrt- 

bers fox these atmmlous areas are 93, 80-98, and 61-81 respectively. The 

ancmly at location 58 is from a s m d l  creek draining an area of heavy 

tundra mver. No evidace of previous mining or exploratim activi.ty is 

present a t  this location. M e r ,  less striking gold a n a s  occur in 

.the headwaters of VaLdez Creek and south of W i n d y  Cweek. 

cXpper anondies in s ~ s ~ W  are anfined to an area near the 

headwaters of Windy Creek. S q l e s  151, 153, and 155 were aollected frcnn 

a small creek draining an area of active aopper exploration. A amparisan 

of figures 2 and 5 showr; that most strong ancanalies cluster along a major 

E-W &endkg fault zone. The anmalous sample in u p p r  W i n d y  Creek is 

similarly frcan a tributary draining a fault zone of amparable tzend, 

but just south of lAe geologic map. 

Regional Bedrock GeochemicaL Samples 

Lacations of mst geochemical sq les  cmlle- f m  bedmck outcrops 

in .t-he present investigation are plotted on figure 6. The remaining bed- 

yoCk sanples are sham on later detailed prospect maps. In the sam manner 

as was done £or s t r e a w s ~ t s ,  smples are nmkred frcan r i g h t  to left 

and dcrwn the page of figure 6. AZ1 location nwlbers mxrespnd -to the 

sanple and location nunhm i n  Appendi- 1x1 and IV. In addition to bed- 

rock sarrple locations, the general areas of T i n h r l i n e  Creek and Bladc 

Creek are indicaw, providing an index for detailed maps in later sections. 

-27- 



COPPER 

2 6 0 0  - 5600 ppm 

B 830 - 2600 Dpm 

o 250 - 830 ppm 

K O  C O P P E R  A N O M A L I E S  li( S T R E A M  S E D I M E N T  

S A M P L E S .  ~ E S T E R I I  C L E A R W A T E R  M O U N T A I N S .  A L A S K A  



SCALE 

1 2 m i  I 
( 1;diP iron1 U.S.  ieoiogical Survey Herly A-1, 0-1 quads, 1:63,360, 1952. I 
Figure 6 .  Map showing location of geochemical samples collected from bedrock i n  

the western Clearwater Mountains. 



SCALE 
'1 2 rnt 

L 
63'00' 

I;3ie rrom u.S. ~ e o l o g i c a l  Survey Weely A-1 .  B-1 quads, 1:63,360, 1952. 
_I 

Figure 6 .  Map showing location of geochemical samples collected from bedrock in 

the western Clearwater Mountains. 



The major dustws of gold anamlies shown on figure 7 are w i t b i n  

the T h b r l h e  a d  Bla& Creek areas. Samples 67 and 74, located north- 

west  of Black CY&x, were collected from dike rock and quartz veins in 

shear zones crossing Lucky Gulch. A a x p r i s o n  of figures 2 and 7 shows 

that the Black Creek anowdies are spatially related to an hbmec t ion  

of .tclx, major faults. A n d e s  in Tinkerline Creek samples are m$tly i n  

sheared argi l l i te  or s a s t  and quartz-carbate veins w i t h i n  the small 

intrusive exposed .theye. Much of trhe shear zone rock away f m  the quartz- 

diorite s W  anamlous gald also. These local areas are sham 

in mre detail i n  f o l l h g  sections. 

CappeT anamlies i n  bedradc sampleas axe mstly restricted to shear 

zones i n  .the mtawlcanic rocks south of Windy CYdc and ta the BmJA 

Prospect area near the headwaters of W i n d y  Creek (figure 8). Sew& 

samples f m  gold prospects near Valdez Creek crontained appreciable 

oopper also. 

l v l o n ~ l ~ t a l  ancanaly maps of a r s d c  and mcury are s h m  in 

figures 9 and 10. A mnparison of figures 7 and 9 i l lustraks dtial 

association of gold and arsenic; clusters of a r s d c  anmalies &e pre- 

sat in the T i n b r l i n e  and Black Creek areas. In mntrast, nrercury ancana- 

lies (figme 10) appear to be mncentrated im ~e area beween &ters of 

gold mineralization. The superposition of figures 7 an8 10 o w  an 

E-W trading mineral belt about one mile wide ind six m i l e s  long, 

whi& sham a crude hypgene zonation along &e belt, with rrrercwy end&- 

m t  o c c u r h g  be- centers of gold mnaentration. The minaal'belt 

roughly coincides w i t h  a cxmplex sys- of shears and fractures trending 

approximately parallel to and south of Valdez Creek. A detailed distri- 

bution of faults and fractures in the gold a t e r s  is sham on F i g w  11 



G 9 L i  A N O M A L I E S  Q B E D R O C K  S A M P L E S ,  Y E S T E R N  C L E A R Y A T E R  M O U N T A I N S .  A L A S K A  - 

I 
Figure 7. Map showing location of bedrock samples containing anomalous gold.  

I 
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C O P P E R  A N O M A L I E S  IN B E D R O C K  S A M P L E S ,  W E S T E R N  C L E A R W A T E R  M O U N T A I N S ,  A L A S K A  

L 

Figure a. Map showing location af bedrock samples containing anomalous coppar. 
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A o S E . i l C  r l a , n 1 4 A L ! E S  N B E P R O C h  S A M P L E S .  U E S T E R h  C L E A R U A T E R  M O U I Y T A I N S .  A L A S K A  
I 

L J 1 
t 

EXPLANATION 

BY)  - 2600 ppm 

260 - 830 ppm 

0 90 - 260 ppm 

Figure 9 .  Map showing location of bedrock samples containing anomalous arscnic.~ 



EXPLANATION 

5.6 - 12 ppm 

e 1.8 - 5.6 ppm 

0 0.6 - 1.8 vpm 

, , . R C U R V  A N O M A L l E S  B E D R O C K  S A M P L E S ,  W E S T E R :  C L E A R W A T E R  M O U N T A I N S .  A L A S K A  

L 
- 

Figure 10. Map showing location of bedrock samples containing anomalous mercury. 



I G E O L O G I C  R R P  (IF T H E  T I N B E R L I N E  C R E E K  A R E A  

I 0 lam f t .  

- 
SLIRFICIAL DEPOSITS 

Qaf ............ ..alluvium 
Qrc.. .......... .colluvlum 
q t r  .......... talus rubble 
Qrr .......... rock glacier 
Qm ...............,, rajne 

@.........ground moraine 

FAULT OR FRlVTURE 
Dfstribution In part  inferred from 
photo 1 ineations. Dashed where 
approximate. 

COKlACT 
Dashed where approximete 

Figure 11. Geologic map of the Timberline Creek area. For general location see figure 6 .  



and 19. In addition to the obvious assodation of *e mineral kelt w i t h  

fault structures, it is nearly whcident also with the care of a large 

anticline whose axis trends eastward frmn the abandwsed. t a m  of Mali 

(figure 2).  A further relationship of potential exploration significanae 

is the ooincidenoe of e e  mineral blt w i t h  the transitional boundary be- 

Ween sbongly recxyskallized schists on the north and weakly mtan~~rphos& 

argillites on t31e south. This boundary and the anticlinal s l z u m  have 

probably provided a zone of mchanical dismntinuity or weakness that 

focussed later fracturing and shearing. Locally, dilatant fractures in 

the intrusive rocks have been the mst important sites of quartz-arbonate 

vein deposition, suggesting that the c n p - t ,  but highly fractured stocks 

in shears and shear intersections have acted as cmtral  conduits far mineral- 

izing solutions. This interpretation explains 4Ae prevalence of strong 

gold anondies w i t h i n  the! fractured stocks and the less intense, leakage(?) 

anmalies which attend out along shear zones may frcan the igneous rodcs. 

~imbezline Creek Area 

Figure 11 shm detailed geologic relaeonships jn the Thbrline 

(=reek area, and in particular the density of faults and fractures import- 

ant & the gold ~ a l i z a . l = i o n .  Most throughgoing faults are of N.80W. 

or E-W trend, whereas the conjugate fractures trend predcdnanfly N.55QE. 

Offsets in  the mntact of l31e T h b ~ ~ l i - n e  pluton m e  of the creek imply 

a ampnent of left-lateral strike-slip displa-t along the major 

faults. This sense of mvamt is indirectly supprted by the pmvalena 

of discontinuous quartz lodes in  N. 55OE. kending fractures aonjugate to 

.Ule main faults; fractures and joints of this .hrend would. exprime a 

dilation upn left la-al m m a ~ ~ ~ t  dong the .main faults. 

-36- 



The locatims of geochemical s~mrples taken near T i r b r l i n e  mwik 

are plotted on figure 12. Gold and arsenic anmalies coxrespnajng to 

these locations are shm on figme 13 and 14 respctively. A detailed 

location map and camponding gold-arsenic a n d y  map of the ridge 

nor!& of TinbrZ;ine Creek are shown in figures 15 and 16. 

2he geology i n  a e  Timberline adit was also mapped duxi.ng tha 

sampling program and is sham in figure 17; typical relationships beween 

the major shear zones and gold ~ ~ z a t i o n  are illustrated by inspec- 

tion of figures 17 and 18. N o t e  particularly the ooincidenae of gold 

anomalles w i t h  the Big Caribou Fault zone. 
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Figure 17. Mine map showing geologic relationship in the Timberline adit. For 

locatfon of a d i t ,  see figures 11 and 15. 
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Figure 18. Mine maps showing location of geochemical samples and gold anomalies in 

the Timberline a d i t .  For location see f igures  11 and 15.  



Black Creek Area 

The geologic relationships at .the Black Creek gold prospeck are 

sham in figure 19. The pmspect area is L w t e d  at the intersedon of 

two mjor faults (figure 2) and is underlain by Ule argillite squence--- 

differentiated inb four rmrbers for the prospect st*. Small, highly 

altered intmsives of intermdiae carposition have k e n  emplaoed in the 

highly sheasred hosts. Later recurrent mmmnt along the faults has 

sheared and shattered the igneous rocks also. Wte, pyxrhokite, and 

theis: alteration or weathering products are &iqui.tous in the r d c s  

underlying the prospect and have pr0duae.d a reddish s t a h &  area over 

the entire Black Clreek saddle. Aur i fe rous  quartz veins in the shattered 

intrusive north of Black Creek (figure 19) have focussed mt lodr; mining 

efforts at the prospect, although anomalous gold ormcentrations are pre- 

sent may from We intrusives as was similarly noted a t  the T i r b e r l i n e  

C r d  area. 

Figures 20 and 21 shw the locations of bedrock samples taken at 

the prospect and fie location of samples containing a n d o u s  gold and 

arsenic. Mine maps illustrating the geology and gold-arsdc anamlies 

in the Black Creek adit are provided in figures 22 and 23. V q  high 

conoentrations of gold, ranging f m  4 to 86 ppm in adit sq les ,  are 

largely r e s t r i d  the smaU intrusive body near the portal (figure 23) . 
All of the sasnples yielding these high gold-arsenic values are cmpxite 

samples, taken over tm foot intervals; each m n M  an appreciable 

m u n t  of vein material or linrcnitic residue found over the same in-. 

It is iqmrtant ta note (figure 19) that the larger intrusive, from which 

quartz veins were  mined on the smfaae, was not pmetrated by the q l o r a -  

tion adit and that the larger intrusive h 3 y  l~lay be similarly ITlineralized 

at depth. 



Figure 19. Geologic map of the Black Creek area. For location see figure 6. 
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Figure 19. Continued. 
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Figure 21. Map showing location of anomalous, gold and arsenic in the Black Creek 

area. (Keyed to figure 19). 

-49- 
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Figure 22. Geologic mine map of the Black Creek a d i t .  For location of adit, 

see figure 19. 
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Figure 23. Mine maps showing sample locations, gold anomalies and arsenic 

anomalies in the Black Creek a d i t ,  For location of adit, see 

figure 39. Scale, 1" = 20'. 



SUMMaKZ AND -IONS 

The program of geo&emicaJ- smpling discussed in iAis  report d e w  

a* two of gold minaralization in the western C l e a r w a t e r  

MounW. me easteymmst of .uIese, the Black Cede prospect is clearly 

a o i n c i h t  w i t h  the h t e r s e c t i ~ n  of major faults mmssing the area. The 

T W h  Creek aenter to  the west is located in clcse pmxhdty to the 

same major E-W trending s-e as the Black CYeek occumence. Appxeci- 

able enridwmt of mercuxy vallfes is cvanmtrateY along the saw E-W 

structural belt, but be- enters of gold mineralization, defining an 

elongate pattam of hygzgem zoning. 

Arsdc shows close association w i t h  the gold cccumen~ in both 

lxdmck and s t r e a w s ~ t :  samples. mcury is also orrelative w i t h  

gold in bedrock sarples; h m e r ,  the highest values are not spatially 

associated as SUusWated on Ule regional anomaly maps (figures 7 ad 10). 

These elmrents shodd be amsidered as potential indices to gold occur- 

ram in subsequent exploration program thmugbut this region. 

Highly fractured and altered intrusive bodies at ih mineralization 

m t e r s  have been the host xock Tor deposition of auriferous quartz veins, 

which  were me target of mst early lode mining &forb. Sampling and 

analysis of l imdt ic  shear zone rock around me gold oenters has shown 

IAat gold enrichmt is not entirely restricted to the htmsive U e s ,  

A t  T b b e r l i n e  Creek, significant -ges of low grade shear zone rock 

may be present under thin supficial cwer in local areas of subdued 

topqraghy. Additional physical exploration is m d  i n  bath this area 

and at  the Black Creek prospect in order b assess ~tzil mineral potential. 

me detemhation of subsdace mt and of %or in the small, mineralized 



intrusive bodies near the B1a& ( 3 r d  adi t  should be p r b a q  objectives 

in the exploration of that prospect. 

Ocmxences of copper w i t h i n  this belt of rocks axe largely m n f ~  

lm favorable s ~ ~ a l  sites near the r r r e t a ~ l d e a r g i l l i t e  contact. 

The active Mali Prospeck, near the head of Windy is located at a 

fau l t  intersection along the major shear zone whi& trends down and across 

W i n d y  Creek. N m e m u s ,  minor vein-- c~3pper occurrenoes are also pre- 

s a t  almg the sarrre stnx- to the west, but on the south side of the 

creek. 

StE-eam sedixmt sampling appears 'to have been totally ineffective 

in identifying the copper mineralization south of W i n d y  Creek (-are 

for aaqle figures 5 and 8). The Dendli Prospect area generates a high 

s t r e m + s ~ t  d y ,  but W s  might well be atmibut& to the active 

exploration there before the sampling program. C- qloration verr 

tures in *ese rock units should include a photogeologic appraisal i f  

possible, and at least a visual reconnaissane b establish i m p r t a n t  

s t m u r a l  trends. This study suggests that mppr deposits of the Q ~ E  

found in tkis area may escap identification in routine sedimnt s q l i n g  

P w a " = a  
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Explanation of Appendix I 

The semiquantitative spectrqraphic data in th is  p d i x  have been 

processed by a amputer p-an knmm as Gl3lSUM. The GH3SUM program was 

mitten for the purpose of smnnxizing and tabulating @dal data--- 

in particular ~e serniguantitative spectrographic analyses by laboratories 

of the U.S. Ecological S u n r e y e  

The program provides (1) a tabulation of the analyses, (2) histqrarns 

and cumulative f-cy dis-kributions for all elesrrents, and (3) a statis- 

tical sunmary including geamtric mans and deviations. 

The tabulated analyses are given i n  values such as 5.000 p, 10.0000 

pacent, etc., or as Wfid values such as 2.5000 L. The letter codes 

are N = not detected, L = less than specified Ljmit of detection, G = 

greater than value sham, B = no data, and H = interference.  &e right- 

mst zero digits f o r  ea& analytical value may or may not be significant. 

Specified M.ts of detection are as folluws: 

Fe PCI' Mg P a  Ca PCT T i  PCT Mn PPM Ag FTM As PPM 

0.0500 0.0200 0.0500 0.0020 10.0000 0.5000 200.0000 

Au PPM B PPM Ba  PPM Be PPM Bi PPM Co PPM Cr PPM 

10.0000 10.0000 20.0000 1.0000 10 .OOOO 5.0000 5 .OOOO 

Cu PPM La PPM bb PPM Nb PPM Ni PPM Pb PPM Sb PPM 

5.0000 20.0000 5.0000 10.0000 5.0000 10.0000 100.0000 

Sc PPM Sn PPM S r  PPM V PPM W PPM Y PPM Zn PPM 

5.0000 10.0000 100.0000 10.0000 50.0000 10.0000 200.0000 

Zr PPM 

10.0000 



Semiguanti~tive sp?&rographi analyses by .the U.S. Geological S u m q  

are reporkd as g-tric midpints (1.0, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 

etc.) of geanetric brackets havjng the l i m i t s  1.2, 0.83, 0.56, 0.38, 0.26, 

0.18, 0.12, 0.083, etc. The fr-cy dis-krihutions and histcgcams are 

on l c g d ~ c  scales and are mq~uted ushg these brackets as class 

intenmls . For exanple, a reported value of 1.0 is kemeen the limits 

0.83 and 1.2. 

On the histogram, decimal nmbrs are sham as PCNJEXS of 10. A 

listed value of 7.m-01 mans 7.0 x 10-I or 0.7. Sinhlarly, 7.0 E 03 

3 mans 7.0 x 1 0  or 7000.0, etc. The histogrambars are mnstruckd of X's ,  

each of w h i d l  represents 1 percent of the total n m h r  of s;mrples. 

The hist0gra-m and statistics given w i t h  Uzem are omputed from stated 

analytical values in Une data. %he histqrams are, th&ore, s d a t  

incmplete andl are biased if data qualified wia N, L, G, B, o r  H codes 

are present. Statistical estimates unbiased in t h i s  mer are given at 

the end of khe appendix. The geaetric mean is the antilog of the arith- 

mtic nean of the logs of the d y s e s  and represents a "central tendency" 

of a ppulation that is nearly syrrmetrical on a log scale. It is there- 

fore useful for characterizing mmy geocrhdcal d i s ~ u t i o n s ,  a0ugl-1 it 

is not a rigomus sta-t of geochemical abundance. The gear~t r ic  M a -  

tion is the antilog of the standard deviation of the logs of tihe analyses. 

The reader is referred to E G 3  Professional Paper 574-B and USGS Bulletin 

1147E for m e r  discussion and explanaeon. 

In the statistical surr~~wy at the end of the appendix, and whexe 

data are qualified w i t h  -UE &s N, L, or G, the estimates of gecmetric 

man and deviation are based on a mthod developed by A. J. Cahen for 

treating ensored distribuLions. (See USGS Professional Paper 574-B) . 



The eswW are unbimed in a rigomus sense only where a data are 

tk~Lved fmm a kqqwmdL p-t population. Exp&mts have sham, 

hclw~ver, that large ~ ~ ~ ~ I W X B S  from US Q M ~ S W ~  riot greatly 

invalidate the results. Acceptan- and use of the estimates, h-ver, 

i s r  the ~ e ~ p a m i b i l l . t U  of Ule individual. 





C
 

u
 
I
 

v
 

~
~

~
~

~
O

E
~

C
~

C
~

C
C

C
C

C
C

C
-

C
~

~
~

C
C

C
C

C
~

C
C

C
C

C
~

C
~

C
~

C
~

O
~

C
~

C
~

C
~

C
 

S
C

O
C

Q
O

C
C

C
C

C
C

C
~

C
~

C
~

O
~

C
~

C
~

C
C

C
C

C
~

~
C

O
C

C
~

C
C

C
~

C
~

C
~

C
~

O
~

O
~

~
 

G
C

C
g

~
O

~
C

~
C

~
C

~
C

~
~

~
C

~
C

~
C

~
C

c
C

~
C

~
C

c
C

c
C

c
C

~
C

~
C

 
C
C
C
G
C
C
C
C
C
 

5 
~

~
~

~
~

~
~

~
~

c
~

e
~

~
~

=
~

~
~

c
q

c
~

c
~

q
~

c
~

c
~

c
~

c
~

c
~

c
~

~
~

c
q

q
~

~
~

e
~

 
~

c
~

o
~

g
~

c
c

c
~

c
&

~
c

~
c

~
c

~
c

~
~

~
~

~
~

d
~

c
'

~
~

~
c

'
c

~
~

~
c

~
~

~
c

~
c

c
c

~
~

 
e
@
e
c
c
 

~
G

~
~

~
~

~
C

~
C

~
C

~
~

~
W

~
C

C
C

~
C

C
L

F
~

C
I

P
C

F
-

~
V

~
C

~
L

F
~

C
C

C
O

C
~

~
C

C
 

h
-

h
h

~
3

~
m

~
w

m
h

h
h

h
m

~
w

~
~

d
~

~
d

r
\

~
r

\
v

h
v

-
d

+
d

-
 

4
4

~
-

+
-

d
r

\
n

~
h

h
r

r
\
h

 

E
~

c
g

~
~

c
c

~
~

d
~

~
c

c
d

~
c

c
~

c
"

~
~

$
~

c
z

C
~

$
a

$
c

'
E

'
~

d
2

c
"

~
d

2
~

~
~

~
~

~
c

c
~

c
 

O
C
S
C
C
C
C
G
C
O
C
C
C
O
O
C
C
C
C
C
C
E
C
C
G
O
 
C
G
C
S
C
C
C
C
C
C
C
C
C
C
K
C
C
C
C
C
C
C
C
C
 

~
C

~
C

C
C

~
C

C
C

C
~

O
C

~
C

~
C

C
~

C
C

Q
C

~
 

~
~

~
C

C
~

~
~

C
C

~
~

C
~

C
C

C
C

C
~

C
C

C
E

 
~

w
~

w
~

~
c

~
m

m
~

f
i

n
~

~
m

m
c

~
m

~
~

n
m

~
~

w
~

~
~

m
~

~
m

~
~

m
m

f
i

~
~

n
w

~
~

~
~

,
~

m
~

~
m

w
m

~
c

~
,

c
 

s
.
.
.
.
.
.
 

.~
...*.~

.....~
...~

......~
.~

...~
....~

.....~
. 

C
-

~
C

~
-

~
~

C
C

C
C

~
~

C
C

@
@

~
C

C
C

G
C

~
C

I
~

C
~

C
~

C
C

C
C

C
C

E
C

G
C

C
C

C
C

~
~

C
+

 





a
 

m
 

O
O

C
O

O
C

C
C

C
C

C
C

~
C

 C
C

C
C

O
C

C
O

C
G

C
 

C
O

C
C

C
O

O
C

C
C

O
C

C
O

 
C
C
O
O
O
O
C
C
Q
C
O
 

C
C

C
O

O
~

O
~

C
C

C
O

O
~

C
~

C
C

C
C

C
C

C
C

C
C

O
C

O
O

O
O

C
O

O
O

C
C

 
C

a
C

t
C

O
C

C
C

G
C

 
C
~
C
C
O
~
C
C
C
C
C
C
C
C
C
C
C
G
C
C
C
~
C
e
C
~
O
c
C
C
C
C
O
C
O
C
C
O
C
O
C
C
C
C
G
C
C
C
C
G
 



E
c

~
C

~
~

C
C

C
O

C
~

C
C

C
C

C
C

C
C

C
~

C
C

~
~

C
~

C
C

C
~

C
C

~
C

C
C

C
~

~
~

~
~

~
~

~
~

 
O
C
 

p
c

c
c

C
c

e
c

c
C

c
c

c
c

C
c

c
e

c
c

~
c

c
c

c
c

c
c

c
c

c
c

c
c

c
c

c
c

c
 c
c

c
~

c
c

e
c

Z
~

~
 

G
C
C
C
C
C
C
C
C
C
C
C
S
O
C
E
C
C
C
 
C
O
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
 
C
C
C
-
C
C
O
O
G
D
C
 

~
c
c
=
c
c
c
~
C
~
~
e
~
C
C
c
~
c
c
c
E
c
c
c
t
c
c
e
c
e
c
c
c
c
c
c
c
c
c
c
~
c
c
c
c
c
c
~
c
~
c
 

..............I........*.......*... 
C
;
.
.
.
.
.
 

~
c

c
,

~
~

c
~

c
d

~
d

c
~

c
~

c
c

~
~

~
t

c
~

c
~

~
t

t
~

c
~

~
~

~
c

c
~

c
~

c
~

c
~

c
c

c
c

c
~

 
P

~
V

-
 

~
~

h
x

h
x

y
~

h
m

h
v

~
 

w
~

~
r

~
-

~
~

u
u

p
v

~
~

~
~

+
~

~
 

~
s

-
*

~
u

r
r

v
~

i
-

 



r. 
~

~
C

~
O

~
O

~
C

C
C

O
C

O
C

C
C

~
~

C
C

D
C

~
C

C
C

~
C

C
C

C
C

C
~

~
C

~
~

~
~

~
~

~
~

~
~

~
~

~
~

 
S

~
C

C
C

C
C

~
C

C
~

C
C

O
~

C
C

C
C

C
C

C
C

C
C

C
C

C
C

C
C

C
C

C
C

C
C

C
C

~
C

~
C

~
C

~
C

~
G

~
C

 
C
C
G
C
O
C
C
 

~
~

~
S

~
O

C
~

~
C

~
C

~
~

C
C

~
C

~
O

C
C

~
C

O
~

O
C

O
~

~
~

~
~

~
~

~
"

,
C

~
~

C
~

~
~

~
~

~
~

~
 

C
C
O
C
 
O
C
C
O
C
O
~
C
C
C
C
C
C
O
C
C
~
C
C
C
C
C
C
C
C
C
C
~
C
~
C
~
C
O
O
O
C
 

~
.

r
.

.
*

*
.

e
r

*
.

*
*

*
o

r
e

*
.

*
.

*
*

*
*

*
e

e
,

 
Q

C
C

~
D

~
C

~
O

~
C

~
C

O
C

C
~

G
O

C
C

~
O

C
C

C
~

C
C

C
C

~
C

C
C

~
~

C
~

C
~

~
~

~
~

~
~

~
~

~
 

~
m

m
~

m
~

~
m

~
~

m
~

~
~

~
~

~
~

m
m

m
~

m
~

n
.

m
m

~
m

m
m

m
~

~
~

m
m

m
m

c
~

n
.

~
m

m
~

m
~

~
~

~
 

h
 

n. 



4
 

E
Z
 

Z
Z

Z
Z

Z
Z

Z
~

 
Z

Z
Z

Z
J

 
~

X
Z

Z
Z

Z
Z

Z
 z

t
a

 
z 

a
m

z
z

a
z

r
 

m 
z
z
t
+
 

Y
 

a. 
G
C
 

C
 C
 

c
 C
 

c
 

C
 

c
c
 

c
c

e
 

0
 

w
 

2
 

c
c
 

z z 
C

 C
 

C
 

a
 

C
 C
 

rn
 C
 

C
 

c
 

C
C

 
C
C
C
 
c
 

c
 
o
c
 

o
o
e
 
o
 

a
 

~
C

~
~

O
C

C
C

C
C

~
~

~
~

C
D

P
C

~
~

O
~

C
C

C
C

C
C

~
~

C
C

C
~

C
O

~
C

~
C

~
~

~
~

~
~

~
~

~
~

~
~

~
~

 
a
 

u
.
.
.
.
.
*
*
.
.
.
 

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

.*
....... 

~
O

C
~

C
~

~
~

S
C

~
~

C
C

~
C

~
O

~
~

~
C

C
C

~
C

~
C

C
~

C
C

F
~

C
C

C
C

C
~

~
~

~
~

~
~

~
~

~
C

 



0000'OU~ 
UUOO'OL 
000U'UL 
0000.05 
UOOU'OL 
OUOOOUL 
0000'OL 
0000'02 
UUOO'UL 
OUUO 'UL 
0000'0U1 
O000'UL 
00OO'OU~ 
UUUO'OL 
U0O5'0U1 
0000 '001 
0000-001 
00t)UW05 
~U0U'OL 
0DDU'OS 
000O'Of 
UUUO -0s 
00U0'US 
OUOO 'OL 
0000'O.t 
0000 'OUT 
0000'0UI 
OOOU '002 
uouu-0s 
UU00'05 
UUOO '05 
OU00'0L 
O0OO'OUI 
UOOU '0U1 
UUOUOUL 
UUUO 'UD1 
000U'OUI 
0000 '00 1 
0000'001 
UO00'~L 
0000-00 1 
0000.UL 
UQUU'OZ 
OUOD 'OL 
OOUO'UL 
0000 '05 
0000'0G 
0000'0.l 
000u-001 
UOOU'OU~ 

Pldd IN 

H U'U 
iu 0.0 
LV U*U 
R1 0-0 
N UOO 
N t1-0 
N 0'0 
N U-U 
N OCO 
N 0.0 
N 0'0 
N 0-0 
N 0.0 
N 0.0 
m 0.0 
ht 0.0 

UU00'5 
OU0O.G 
UUUU* L 

N 0.0 
N 0.U 
N 0'0 
PJ 0-0 
M 0'0 
N 0-u 
N 0'0 
N 0-0 
# 0.0 
N 0-0 

0000'5 
N 0-0 
N 0'0 
N 0'0 
N U'U 
N 0.0 
N 0-0 
N 0.0 
N 0-0 
N 0'0 
N 0'0 
k! U'U 
Eu 0'0 

UUUU'S 
PI 0-0 
N 0'0 
R1 0'0 
N UCO 
M 0-0 
M 0'0 
N D'0 
Wdd OW 

UOOU'OZ 
UOUO*OZ 
WW'US 
0CI00'0C 
UUUU*OZ 
UUOO-02 
0000'UZ 
UUOO.OZ 
OOUO*OZ 
OClOCt' uz 
0U0U'UZ 

ly 0'0 
0UUU0 UL 
0000'01 
0UOU'UE 
0000*0€ 
UU00 Ut 
UOOU* ut 
OUO0'US 
u000.02 
U(rOU*Ut 
OUUO*0L 
*UOO*UZ 
0000.OL 
UUOU'1)L 
OOUO'OL 
U0OD'UL 
UOUU.0Z 
UU0U'DZ 
0000.Ut 
00UU'tJC 
t)LIOO'OZ 
0000.02 
UUU0'0L 
I)UOD'iJZ 
UOOU'OE 
UUOO'UE 
UOUO*OE 
0UOU'0€ 
0U0U.OL 
UUUU'UZ 
OUUO'UC 
U1)UDo UL 
DUOO'UZ 
OUUU'U'Z 
u000-UE 
UU00'UE 
0000'Ut 
U000'OZ 
UU0U'O.L 

Wdd 117 

N 0'0 
N O'U 
N 0.lI 
IU OBU 
N 0'11 
N 0'0 
N 0-0 
M 0-0 
N U0U 
N 0-0 
N O*tl 
N 0-U 
PI 0.U 
N 0.0 
I V*U 
N 0'0 
Ird 0-0 
R1 0'0 
N 0.0 
N 0'0 
N U'U 
N 0.0 
N 0.0 
N U'U 
N 0-0 
N O'U 
N u-U 
N 0-0 
N U.U 
N 0'0 
rU U.0 
N 0'0 
N O-0 
N 0.O 
N U'U 
N O'U 
N U.0 
M 0.0 
N U.0 
# 0-0 
# 0-0 
M O0U 
W u-v 
ru O'U 
N 0-0 
N U'U 
N U.U 
N U'U 
d u*O 
k\f 0-0 
wctd In 

700US'U 
YY 0'0 
7UUUS'tJ 
-lOUUs '0 
1000h'U 
1UOUS *U 
'I0005'0 
70005'0 
1000S'U 
10UU5'0 
N O.U 
(V 0'0 
N 0.0 
7OOUb'U 
7CIOO5'U 
10004 '0 
3UUU S'U 

UUUO ' I 
10005'0 
10005 'U 
-1UUU5*0 
30U0!, *0 
3OUU6*U 
lUU05'~ 

&UUU* 1 
H OCU 
R1 0.0 
N 0'0 
1UuU5-0 

UODU' I 
3U#U4'U 
1U006'U 
700Ult'O 
10005 'U 
700UC'U 
-lU0OS'U 
lUOOC'0 
10UUS'U 
UUUU'1 
UUO0' 1 

1u005-u 
OUOU' 1 
UOOU' 1 
U000' 1 

?UOOS-O 
-iUUUb'U 
lDUD%*U 
10UU5'U 
IUUUL'U 
1UUUS'U 
Wdd 48 

OST 
6+T 
891 
6 9-T 
981 
SVT 
BCT 
hVT 
ZBT 
t8T 
OM 
6ET 
8ET 
LET 
9E1 
SET 
BET 
EST 
ZET 
TET 
OET 
6ZT 
82-I 
LZT 
gal: 
nr Y 
CZT 
EZ'E 
nr 
TZT 
OZT 
6TT 
STT 
LTT 
9rc 
EST 
BTT 
ETT 
ZS'C 
TZT 
OTT 
60T 
80T 
LOT 
901 
SOT 
CM 
EOT 
ZOT 
TOT 

JIdL4VS 







C
 

LC
 

Z
 

v
 

~
C

~
C

O
O

C
C

~
C

E
C

C
C

C
F

C
C

C
C

C
C

C
C

~
E

C
C

~
C

C
~

Q
F

G
C

C
C

~
C

C
~

C
~

C
~

C
~

~
~

G
 

C
~

C
C

C
C

C
C

C
O

C
C

C
O

~
C

C
C

C
C

~
C

C
C

C
C

E
C

G
O

F
:

C
~

C
C

C
C

C
O

~
~

C
~

C
~

 
Y

 
+

 
P

~
~

~
~

~
~

C
~

C
~

E
~

E
~

C
~

C
~

C
~

C
t

C
C

C
C

C
E

C
~

C
~

C
~

C
~

C
~

C
~

 
~

~
~

~
~

~
~

~
S

~
C

~
G

C
C

~
C

C
C

C
C

~
C

C
~

C
C

C
C

"
,

C
"

,
C

~
C

~
C

C
C

~
C

~
~

~
C

~
~

~
~

~
~

 
C

C
C

 

v
 

.*...*.......*... . 
0

 
.*. . 

.
*

.
*

.
.

*
*

 
b

~
c

F
~

t
~

O
~

F
~

C
~

C
~

C
C

~
~

C
~

C
~

C
~

C
C

C
C

C
C

C
C

C
C

O
C

C
C

C
C

C
C

C
 

O
C

C
E

C
 

:
5

:
5

4
4

5
~

5
5

5
5

~
~

y
5

y
5

S
$

,
~

~
5

5
~

~
~

~
~

"
,

~
~

~
~

$
~

~
~

~
~

~
~

~
~

~
~

~
 

c
l
 

H
 

~
z

~
z

~
z

z
m

~
t

~
~

~
~

~
~

g
~

~
~

~
t

~
z

a
~

z
~

t
~

-
~

Z
a

~
~

~
~

~
~

~
~

~
~

~
z

~
~

~
~

~
~

 
n

c
c

 
c
 

C
O

C
C

 
c

c
e

c
 

c
c

 
e
c
 

D
S

C
 

IE
E

X
5SjZ

gzg 
c
 

C
C

C
C

 
C
C
C
C
 

c
 

c
 

c
 

c
c
c
o
 
c
c
c
c
 

Z.E 
E

E
 

~
C

u
C

~
C

C
C

Q
C

C
~

C
~

~
~

~
~

W
~

~
C

f
C

t
C

C
C

C
$

V
\

C
Q

~
L

P
~

E
~

C
~

~
I

S
I

W
C

~
~

~
C

~
W

C
 

a
.

.
.

.
.

r
*

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

 
. 

.
a

*
.

.
 

.
.

.
I

.
 

C
C

~
~

C
C

~
~

~
~

G
~

C
C

~
C

C
C

~
~

E
~

~
~

C
C

C
~

~
C

~
~

~
~

'
~

~
C

E
C

~
C

~
~

~
C

C
C

~
C

~
 



~
Z

Z
Z

~
Z

Z
P

Z
Z

Z
~

X
~

J
Z

~
T

Z
Z

~
E

~
~

:
E

Z
Z

Z
~

Z
Z

Z
Z

Z
Z

Z
E

~
E

Z
Z

~
~

Z
Z

~
Z

Z
Z

E
~

 
0
 

C
 

G
Q

 
c
 

C
C
 
a
 

C
 

C
C
 
c
 

3
9

~
9

9
9

~
9

~
4

~
9

9
3

9
3

~
9

~
3

~
~

~
0

a
~

~
~

~
0

~
t

~
0

~
~

.
c

w
~

e
~

c
~

~
~

0
a

w
~

~
c

 
*

.
I

*
*

*
.

 
a

*
.

.
.

 
.
I
.
.
.
.
 

C
C

C
C

C
C

~
C

C
C

C
C

D
S

C
~

C
C

O
G

C
C

C
C

E
C

~
C

C
C

D
C

Q
G

O
C

O
C

C
C

~
~

~
C

~
~

~
~

~
~

 
0
 C
 

5 
d

-
 

m
 



t- U
F
C
C
G
C
C
C
E
C
C
C
C
C
O
C
q
 

~
C
C
C
C
G
C
C
C
C
c
C
C
C
o
~
C
 

C
C
C
C
C
C
C
C
E
C
C
C
C
C
 

C
 

~
~

u
C

O
C

C
~

M
~

S
C

C
F

F
L

~
E

 
e 

B
::h;h;h2:fA

2::2L 



X
 
O
C
O
C
O
O
C
S
O
C
O
C
O
C
O
C
O
 

a
G
0
c
o
O
o
 
O
O
O
C
c
O
O
c
O
 

C
O
Q
C
O
O
 
o
a
o
e
o
o
o
c
o
 

~
E
0
0
0
Q
0
0
0
0
0
G
~
C
O
C
G
 

a
 .*........ 
d
c
m
c
o
c
c
o
o
c
c
m
d
~
d
~
 

N
N

W
N

N
N

 
r

n
N

N
r

n
*

N
"

d
+

 

~
~

o
d

o
d

4
~

c
g

~
4

S
~

~
A

~
 

0
0
 

O
C
C
C
C
 

C
C

O
 

0
 C
 

O
C
C
O
 

C
C
O
 

0
 C
 

O
a
O
O
O
O
C
c
C
O
C
Q
C
O
O
O
G
 

Z
.

.
.

*
.

?
.

*
.

.
.

.
.

.
.

.
 

m
C
L
o
O
c
C
u
3
~
~
C
o
C
C
o
l
A
m
 

r
*
 

+
 

U
 

a
 
P
O
O
a
a
c
O
C
C
O
C
C
O
C
O
O
C
 

* 
P
O
Q
O
O
Q
O
O
O
C
O
C
W
O
O
Q
C
 

C
C
C
c
O
C
O
O
C
C
C
C
C
o
a
C
 

=
o

o
"

O
C

O
C

~
~

~
c

~
0

~
C

~
 

r
 

U
.

.
.

.
.

.
.

 
J
 

C
G
C
O
S
C
C
C
C
C
C
C
~
C
~
E
 

~
m
c
m
w
+
~
-
w
w
O
w
~
m
m
n
,
~
 

r
*
 

,- 
a
 

z 
.d

 
Z
d
 
A
J
A
d
d
J
d
A
 

a
e
c
c
c
c
 
a
c
c
c
c
c
s
c
c
o
 

~
C

~
C

C
C

 
G
C
C
C
C
C
O
C
O
C
 

C
G
C
C
C
 
O
C
C
S
O
C
O
C
O
C
 

W
C
C
L
o
C
O
C
W
,
C
W
L
n
m
M
W
m
@
m
 

0
.

.
.

.
.

.
.

.
*

.
.

.
.

.
.

r
 

d
-
G
-
r
t
C
-
C
C
C
C
C
C
g
C
 





THE FQF~~ IFNCY D T S T R I R I ~ T ~ O N S  m n  H I S T ~ K . ~ B W S  CIN THF FCILL~IWING PAGFS &RE OM LQGARITHMIC S C A L F S ~ A M D  EMPLOY THE SAME CLASS INTERVALS 
4S  I lSFn I N  REPoRTfWG 4-STEP SEWIfJ l lAAlT IT~TIVF SPECTKftGRAPHlC ANALYSES. IMPnRTANT NllTE- THE S T A T I S T I C S  G I V E N  RECOW THE HISTOGRAMS 
BRE nF4lVEO (IMLY FRO3 F)BTB. VALtIFS W l T H f N  THE R A W F S  OF ANIILYTICAL DETERIWIIUATION, AND ARE* THEREFOREI R lASEO I F  DATA YILUES 
o ~ J ~ L I F I F O  WITH MI L t  C1. Tr  OR H COnES ARE PRESENT. SEE LATER SECTION DF CIIJTPIJT FUR STATISTICAL ESTIMATES T H l T  ARE UNBIASED I M  
THIS REGARD- THE GEOMFTRIC MFbN I S  A N  FSTTMATF OF 'CENTRAL TENDEMCY*' OR DF A CHfiRACTERISTIC YALUE, OF A FREQUENCY OISTRlBUTIOM 
THBT I S  APPRflXlWfiTFLY SYMMETRiCdC nN A FHG SCfiLF* &NO I S  THEREFORE tJSEFIJL F[IR C H A R A C T F R I Z I M ~  MANY GEOCHEMICAL DISTRIBUTIONS. 
THE GfnMFTRfC MEAN 15 NOT dN FSTIMATF n F  G F ~ C H F M I C A L  llRUNDANCf RMQ ZS OF Nn VALHE I N  ESTIM&TING RESERVES OR TOTAL &MOUNTS OF 
fLFMSMT5 PRESENT. SEE I ISGS PROFESSIRNAC PAPFR 574-8 F W  FURTHER DISCUSSInRI. SEE 1lSGS BULLETIN 2147E1 PAGE 239 FOR EXPLANATI(IM 
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FKF0IIFNC.Y TAaLE FOR CnCllAIN 4 (  T1  V C T  1 

F R F O  FRFn PEHCFMS 
C I I M  F R  FR 

0 o o. n 
0 D 0.0 
n n R . n  
n o (1.0 
0 (1 0.0 
n o 0 .o 
CI 0 0.0 
D 0 O .o 
o n 0.0 
n n n.0 
1 1 0.46 
1 2 0.46 
9 1 1  4.17 
46 57 71.30 
95 157 43.98  
4 R  700 77.27 
13 113  6 - 0 7  
n 713  n .o 
o 3.13 0.0 
n 713 n .n 
Q 713 0.0 
1 71L 0.46 

PFRCFNT 
FHFO CIJM 

0.0 
0.0 
0.0 
n .o 
0.0 
n .  n 
o. n 
n. n 
0.0 
0.0 
0.46 
0.93 
5.09 
76-39 
70.37 
92 -59 
9R.61 
98.61 
98.61 
9R.61 
98.61 
99 .n7 
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HISTOGRAM FOR CnLllMN 4 ( T I  PCT ) 

5.OE-Ol 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  

7. f lE-01 X X X X X X X X X X X X X X X X X X X X X X  

1.n~ nn x x x x x x  
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FREnl1ENT.Y TARtF FOR CnLIIMN 7 I A $  PPM 1 

I IMITS FRFQ FRED PFSCFMT PERCENT 
1-OWF4 - IJPPER CilW FRFQ FRFU CIJM 

1 .RE 0 2  - 2 . W  0 7  I 1 0.46 0.46 

HISTnGRhM FOR COLUMN 7 1 AS PPM 1 

PNALVTICAL 
N L H H T G VbLIjF5 

215 n n n 0 n 1 
99 .54 n.o 0.n o. n 





FRFQ FREQ 
Ctlls ' 
39 
59 
97 

117 
144 
158 
1R2 
1R9 
196 
19h 
197 

H I  STClGK5M HIR CQLllliahl 9 1 R PPM J 

1.5E OI XXXXXXXXX 

2.0~ nl xxxxxxnxxxxxxxxxxx 

1.5E 07 XXX 

PPM 1 

PERCENT 
FREQ 
18 .n6 
9.76 

17-54 
9-76 
17-50 

h -48 
11-11 

1.74 
3.74 
0.0 
0.46 

PERCENT 
FRFQ cirw 

l R . 0 6  
77.31 
44.91 
54.17 
66.67 
73.15 
R4.71. 
H7.50 
90.74 
90.74 
81.70 
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FKF0UFNT.Y TARLE FnR CnLlllwN 17 ( HI PPM 1 

1-IMITS FHFD FRFU PfRCFMT PFRCEMT 
COWER - IIPPER t l l M  FHFCl FRED CllM 

GFnWFTRIC MEAN = 9.9990f1F 4 R  

I;Ell*ETRlt D E V I A T I O N  = 9.99900f 4 R  
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FRFQiIEMCY TPRLE FDR COCiIMN 17 ! MO PPM 

LIMITS F R f O  FRFO PERCENT PERCENT 
LOHFR - IIPPER Ct lM FREO FREQ CllH 

3.AE Ofl - 5.hE no R R 3.70 3.70 
S.hF On - R . 3 E  00 1 9 0.46 4.17 
R . 7 E n O -  1 . 3 F O l  3 12 1-79 5.56 

HISTOGRAM FOR COLIJNM 17 I MD PPM 1 

5.OE 00 X X X X  

GEOMFTRIC MFAN = 6 . 1 1 5 1 1 F  00 

ANAL7 TICAL 
G VILIIES 
a 12 
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ANALYTICAL 
A! L H H T 6 VdLllES 

2ih 0 0 0 0 0 0 
e**++ 0.0 o w n  0.0 

GFOMETRl f  MEAN = 9.99900F 4 R  
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The analyses Us- on the follaring pages were determined by 

retho& genardly mre sensitive &an spectmgrapkic techniques. Cold, 

silver, wppr, and telluriun were analyzed by a-c absorption. Tungsten 

and arsenic were dr3- by w l o r ~ c  mthods and nEwuq by an in- 

s m w  temque. 

Appropriate lirrctts of deteckion for .the various e l m -  ate: 

Au PPM Ag PPM Cu PPM Rs PEJM Hg Pl?Ibl Te PPM W PPM 

0.02 0.2 10 . 0 10.0 0.01 0.2 20.0 



Location 
No. AU 

1 L 0.02 

2 L 0.02 

3 L 0.02 

4 L 0.02 

5 L 0.02 

6 L 0.02 

7 L 0.02 

8 L 0.02 

9 L 0.02 

10 L 0.02 

11 L 0.02 

12 L 0.02 

13 L 0.02 

14 L 0.02 

15 L 0.02 

16 L 0.02 

17 L 0.02 

18 L 0.02 

19 L 0.02 

20 L 0.02 

2 1 L 0.02 
L 0.02 

2 2 L 0.02 

2 3 L 0.02 

24 L ObO2 

2 5 L 0.02 



Location 
NO. AU 



Location 
No ,. Au 



Location 
No. Au Ag Cu A8 HI3 Te W 

7 6 L 0.02 0.8 58.0 N 10.0 0.14 L 0.2 N 20.0 

7 7 0.04 I-w c-c- ---- 0.05 0.2 ---- 
78 0.06 0.8 100.0 20.0 0.10 LO.2 N2.0.0 

7 9 N 4- -- - ---- 0.04 --- ---- 



Location 
NO. AU 



Locatf on 
No. Au AP Cu 



L ~ c a  t i o n  
No. 



L o c a t i ~ n  
I ..- No. Au 



Location 
No . Au Ag 



Bedrock Geo&eSlrid S ~ ~ e S  



(Sae wpbmkicm pmfhed to I, page 56) .  





aZ 
3

 
L

-
l 

4
4

2
Z

Z
Z

 
Z

J
A

 
d
4
Z
 

Z
d

L
 

0
 

0
0

0
0

0
0

0
 

Q
 

0
0

0
0

0
0

0
 

0
0

 
0

0
0

0
0

9
 

0
 

0
 

0
 ~

Z
Z

O
Z

t
Z

Z
Z

Z
Z

"
l

d
d

 

P
 

0
0

0
0

0
0

0
 

0
 

O
O

O
W

O
O

O
 

0
0

 
o

o
o

o
o

o
 

0
 

0
 

0
 

0
0

0
 

P
O

O
Q

o
a

w
 

0
 

o
m

O
U

Q
Q

0
 

0
 

0
0

 
0

0
9

0
0

0
 

0
 

0
 

0
 

P
O

0
 

v
 

O
W

9
 

g 
9

3
9

?
9

3
7

?
5

?
9

~
4

4
9

9
3

?
9

?
?

S
3

S
?

?
4

9
?

9
?

g
~

9
4

9
3

?
?

9
~

~
?

7
?

~
~

:~
~

 
~

m
o

w
w

m
~

~
~

m
m

w
o

w
o

m
m

~
o

~
m

~
o

a
m

m
~

~
m

m
m

~
o

m
~

~
~

~
~

~
a

o
~

~
~

~
o

m
~

~
 

r
n

d
r

n
~

~
*

r
n

 m 
m

~
-

*
 

r
l
d

 
d

+
 

4
 

0
 

m
 

a
!

P
-

I
Z

l
$

Z
g

o
l
 

Z
d
 

d
d

d
Z

 
-1

9
 
Z
c
l
 

d
 

4
 

d
 

Z
Z

L
-

l
X

d
A

 
0

0
0

0
 

W
Q

O
O

O
 
0
0
 

a
 

O
O

O
O

O
O

O
O

O
O

O
O

O
O

 
8 

0
 

o
m

 
o

g
o

o
 

o
o

o
m

o
 

0
0

 
o

 
o

o
o

o
0

o
o

a
o

o
~

o
o

o
 

O
O

O
O

O
 

m
o
o
0
 

0
0

Q
O

O
 

O
Q

 
0
 

O
O

O
O

O
O

O
O

O
O

O
O

O
O

 
8 

o
o

o
o

o
 

0
 

0
 

0
 

0
9

0
0

0
 

o
~

m
e

e
~

o
~

~
~

~
~

o
o

o
m

e
o

m
m

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
~

~
o

~
a

~
e

o
o

o
 

g
m

8
e

e
9

m
9

S
9

S
e

9
9

m
O

8
V

9
9

S
9

9
9

s
m

9
~

O
S

9
S

s
9

9
9

9
9

I
9

9
8

9
s

9
9

9
s

9
9

 
Q

O
O

Q
O

O
Q

O
~

O
~

O
O

~
O

O
D

O
O

O
~

O
~

O
~

~
O

O
O

O
O

~
O

~
O

O
O

O
O

O
~

~
~

~
~

~
~

~
~

~
 

L
 

N
N

 
N

+
N

N
 

r
l
b

d
r
l
d

 
N

d
 

N
 

d
In

N
N

N
N

*
N

d
O

d
d

N
N

 
r
l 

M
d

N
W

N
 

Z
 
:
 '

s
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

f
s

~
~

8
~

a
8

g
g

~
~

~
~

~
x

~
~

*
Z

~
8

~
g

z
z

~
~

 
0

0
0

0
0

 

w
o

a
o

o
 

O
O

O
O

0
Q

O
O

O
O

O
O

O
O

O
O

m
O

O
 

0
0

 
O

W
0

0
0

0
0

0
 

0
0

 
0

0
 

0
 

O
O

O
O

O
 

0
0
0
0
0
0
0
a
0
Q
0
a
0
0
0
m
0
m
0
m
0
O
m
O
O
Q
O
O
O
O
O
O
o
O
O
O
O
m
o
o
~
o
~
a
~
a
o
o
~
o
 

Q 
8

e
9

8
9

*
.

9
8

*
8

m
9

m
m

9
m

m
9

9
S

#
9

*
8

m
9

I
9

9
m

9
m

.
m

.
9

S
S

9
9

S
9

9
9

S
S

V
9

m
 

0
0

o
o

0
m

~
m

m
0

Q
0

o
O

O
O

w
N

w
N

0
m

N
O

O
P

O
O

O
O

O
O

O
O

~
O

O
N

m
o

m
o

o
a

o
~

~
o

o
o

 
~

~
N

N
N

N
F

J
~

~
 

N
 

~
~

o
o

m
m

 
N

 
d

d
d

 
m

 C
I m
 

@
 



S
 

~
0

0
P

O
~

O
O

O
0

9
0

0
0

0
0

0
Q

0
0

P
E

O
O

z
O

O
O

O
O

O
~

C
)

 
ZZ P

O
O

X
O

O
Q

O
 

-
I

X
Z

O
b

l
Z

 0
0

0
 

0
~

0
0

~
0

~
0

0
~

0
0

0
0

0
0

0
0

0
0

0
 

0
0

 
O

~
O

O
Q

O
O

O
 0

0
0

 
0

0
0

0
 

a
 

O
Q

O
 

0
0

0
~

0
9

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 0

0
 

0
0

0
0

0
9

0
0

 
0

9
0

 
0

0
0

0
 

0
 

0
0

0
 

k
0

o
0

o
0

0
9

0
0

Q
O

Q
Q

W
Q

~
Y

Q
O

V
O

0
O

O
U

O
O

O
O

W
O

O
W

O
O

O
O

O
W

~
O

O
O

O
0

O
O

O
O

O
 

N
m

*
m

~
m

*
m

*
e

m
*

m
m

*
e

e
e

m
e

m
m

*
*

*
*

m
e

m
e

m
e

e
e

m
e

*
.

e
m

m
*

m
*

e
.

e
m

m
e

o
 

0
4

0
0

~
9

0
0

~
m

0
0

0
0

~
9

0
0

0
0

~
0

0
~

0
0

0
~

~
0

0
0

~
0

0
~

0
0

0
~

m
a

0
0

v
0

0
0

0
0

 
~

!
n

0
0

~
!

n
0

0
~

d
C

o
0

0
(

c
m

o
~

t
-

d
 

M
C

 
Q

~
O

~
M

O
O

O
 

O
N
0
 

+
+

m
 

(c
 

'A
D

*
 

rl+
Y

\m
 

d
d

d
 

m
h

ld
 

d
n
l 

A
 

d
d

N
d

d
d

d
4

 
d

 
N
 

H
 

rrl 

4
 

e
 

d
 

Z
Z
A
L
A
;
~
:
 

~
0

0
0

0
0

0
0

0
0

Q
0

0
0

0
0

0
0

0
0

0
0

0
0

 O
O

O
O

O
Q

O
O

 
O

O
O

O
D

O
O

O
 

D
 

O
 
D
O
0
 

~
O

O
O

O
O

~
~

O
O

O
O

~
O

O
O

~
O

O
~

O
~

~
O

 
Q

O
O

~
O

O
O

O
 o

o
o

o
o

o
o

~
 

o
 

o
 

0
0

0
 

0
0

0
0

0
Q

0
0

0
0

0
0

0
0

0
U

0
0

0
0

a
0

0
 
0

0
0

0
0

0
0

0
 

O
O

O
Q

O
V

O
O

 
0
 

0
 

0
0

9
 

~
o

~
w

o
o

e
w

o
o

o
o

w
o

w
~

o
~

o
o

0
~

0
0

0
~

1
0

0
a

~
0

0
0

0
a

m
0

0
o

0
w

o
o

0
o

~
0

o
o

o
o

 
~

e
~

e
r

m
r

e
m

r
e

e
e

r
m

m
m

m
m

e
m

m
e

o
e

~
m

m
~

m
w

o
~

m
~

e
e

m
m

e
~

m
m

~
o

m
e

o
~

~
~

 
o

O
Q

O
O

O
O

O
o

O
a

O
O

O
O

O
O

O
O

O
O

O
w

O
a

O
O

O
w

O
O

o
O

o
O

o
O

O
O

O
o

a
o

o
o

o
o

~
o

o
 

0
m

0
0

w
e

0
m

0
m

0
0

m
0

0
0

0
0

~
0

m
0

0
 0

m
0

0
0

0
0

0
 

0
0

0
0

m
0

0
0

 
Ln 

Ln 
0

0
0

 
~

+
~

~
~

r
n

m
d

~
d

m
o

w
m

r
n

m
m

m
c

~
+

m
m

 
r

+
(

c
o

r
(

c
w

m
 

N
N

O
N

 
N

D
~

 
N
 m
 m
 

+
 

r
*
 

N
 

6
 



c
)
 

x
r

z
z

 
E

 
a
 

z
 

z
 

4
 

E 
P

0
0

0
0

0
P

0
0

0
0

0
0

Q
0

0
9

 
O

O
O

O
O

O
O

 
0

0
0

0
0

~
Q

0
0

W
0

0
0

0
 0 

0
0

0
0

 
O

 
O

O
O

O
O

P
O

O
O

O
O

O
O

P
O

O
O

 
O

O
O

O
O

O
W

 
O

O
O

O
D

O
O

D
O

Q
O

O
O

W
 
D
 

9
0

0
0

 
~

~
o

a
~

~
~

a
~

u
~

~
m

o
o

a
~

 
Q

W
O

O
Q

U
O

 
Q

O
W

U
O

O
O

O
O

U
O

~
U

C
J

 o 
U

Q
O

V
 

i
 ~

5
9

3
9

7
3

9
~

?
?

?
?

?
9

9
9

5
?

9
?

Y
9

?
V

.?
Y

3
?

9
S

Y
0

,?
?

9
?

?
"

.Y
2

7
7

?
?

?
7

%
?

7
 

0
0

0
0

Q
m

O
O

Q
O

O
o

a
w

o
O

u
o

U
O

~
0

C
1

a
u

O
O

P
Y

O
o

O
O

Q
m

O
O

o
o

O
m

~
w

o
o

w
o

o
~

~
 

u
o

w
o

m
 

o
~

w
o

w
t

y
g

~
m

w
~

 W
Q

O
V

Q
V

N
 

~
~

o
w

m
o

m
a

~
~

~
~

a
o

 
n

 
m
o
o
+
 

m
m

-
m

~
~

g
w

t
ls

y
lm

 
w

m
e

w
m

w
 

m
 

m
n

 
N
W
-
m
~
r
n
~
m
m
 

4
 

*
m
 

rn 



4
 

0
0

0
0

 
0

0
0

4
 

0
0

0
0

 

5
9

4
9

 
O

W
0

0
 

N
N

N
L

 

W
O

O
 

0
0

0
 

a
0

0
 

0
0

0
 

.
*

*
 

z
*
o
 

rn 

Z
J

 
0

 
0

 
0

 
a
 

0
 

0
 

w
o

w
 

. . 
O

O
N

 
r- 

z
 2
 0

 
0

 
a
 

0
0
1
1
 

0
.

.
 

m
o

o
 

N
 

o
O

O
O

Z
~

O
 

O
O

W
O

 
9

0
 

0
0

0
0

 
0

0
 

0
O

0
v

0
r

n
0

 
.*.**.. 

O
O

O
P

o
N

m
 

r
n

m
m

m
 

c
l 

J
 

0
 0

 0
 

Q
 0

 9
 

9
0

0
 

0
0

0
 

a
*

.
 

w
o

o
 

N
N

d
 

W
O

O
 

0
 0

 0
 

0
 9

 0
 

0
 0

 a
 

.
a

.
 

0
W

M
 

+
 4

 
"
I 

Z
 Z
 

2
2

 
Z

d
 

Z
Z

Z
Z

 
J

4
A

 
Z
Z
 

2
 t
 

=
=

Z
~

o
O

O
O

O
O

O
O

O
 

0
0

0
0

 r
 

Q
Q

O
O

O
 

0
0

0
 

O
Q

 
0

0
 

O
O

O
O

Q
O

 
0
 

O
 

W
Q

r
n

W
O

 
0

0
0

 
0

9
 

a
0

 
O

O
O

O
Q

O
 

0
 

a
0

0
0

0
0

0
0

0
0

 
U

O
O

O
 

0
0

0
0

0
 

0
9

0
 

0
0

 
0

0
 

O
Q

O
O

O
O

 
0
 

0
0

0
0

~
V

O
O

O
O

 
O

P
V

P
 

e
 
~
p
o
o
o
o
o
w
a
o
o
a
o
a
o
m
a
o
o
~
~
~
m
m
m
~
~
~
o
o
o
o
~
a
o
~
o
~
o
o
~
o
o
~
~
o
m
~
v
v
 

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

~
0
0
Q
0
O
O
O
Q
Q
0
Q
0
0
0
~
0
0
0
0
Q
O
N
N
N
N
0
0
0
0
0
0
0
0
0
0
0
0
0
E
0
0
0
~
~
~
0
0
0
0
~
 

O
O

N
~

I
-

 
W

O
O

 
o

f
-
 

d
 

N
 

l
-
I
-
 

tn
 

.
+

t
n

+
m

+
m

t
-
m

w
r
-
 

4
~

0
1

-
 

C
 d

 
M

.
4

 
r
l 

4
 

t
 

A
4
 

z
 

z
 

X
Z

Z
Z

 
z
 

I
 
Z
 

z
 
a
-
z
 

z
 

O
 

O
O

O
O

O
O

W
O

O
O

 
0

0
0

 
0

0
 

P
O

 
0

0
0

 
o

Z
Z

o
o

o
o

o
o

o
o

o
o

o
 
0
 

o
c
o
 

a
 

O
O

~
W

O
O

Q
O

~
O

 
0

0
0

 
9

0
 

w
a

 
a

0
0

 
a
 

w
o

o
a

~
a

~
o

v
o

u
 

0
 

w
o

o
 

~
0

0
0

0
~

~
~

0
0

 
0

0
0

 
0

0
 

0
0

 
O

O
Q

 
0
 

0
0

0
0

0
0

0
0

0
0

0
 

0
 

W
O

U
 

Q
 

W
0

U
0

0
~

l
n

O
0

0
0

~
0

W
~

0
0

0
0

~
~

O
O

O
O

~
~

D
O

O
O

O
O

O
O

O
V

O
O

O
~

O
W

~
W

O
O

V
O

~
 

u
 

r
.

.
.

*
.

r
o

r
e

r
r

s
*

s
r

.
e

.
 

.
.

.
w

 
s

.
m

.
s

e
*

.
.

w
o

~
*

*
.

s
.

.
.

.
.

.
.

 
0

Q
~

~
0

~
N

O
~

~
O

N
~

O
O

~
O

O
W

O
O

Y
I

~
O

U
I

O
~

U
0

~
O

O
~

~
~

O
O

O
O

O
~

O
O

O
~

O
Q

W
~

~
 

d
.
4
 

...& 
4

4
.
4

 
4

 
N

 
d
 

d
d
d
d
d
d
d
d
 

4
 
d
 



Z
 

ZZ 
Z
 

A
 

L
Z

Z
P

 
4
 

A
Z
 
Z
 

A
 

Z
 

Z
Z

 
k
 

O
O
O
D
O
Q
O
O
O
O
O
 

0
0
0
0
0
 

Q
0
0
0
0
0
0
 
0
 
0
0
0
0
0
0
0
0
0
0
0
0
 

0
 

O
Q

 
O
U
O
O
0
0
W
W
~
~
Q
 

O
O
U
O
U
 

O
O

Q
O

O
O

V
 

0
 
Q
Q
Q
O
0
0
0
0
U
O
O
U
 
0
 

0
0
 

0
0
0
0
0
0
9
 
0
 

O
O

O
o

v
u

O
O

U
w

u
O

 
P

 
0
0
 

~
~

~
8

8
~

~
8

~
~

~
u

o
8

X
~

8
~

o
o

o
w

o
o

o
o

o
o

0
~

0
~

~
~

0
0

0
0

0
0

o
~

~
~

~
0

~
0

~
~

~
~

 

r. 
0

0
0

 
0
0
0
 

0
 0

 
w

o
o

 
w
.
.
 

0
 0
 

0
9
 

m
 m 

z
z

z
z

 
z
 

Z
 

Z
 

Z
Z

 
z
 

o
Q
o
o
a
a
o
o
Z
o
a
o
o
o
o
 

0
0
0
0
0
0
0
 
o
 
o
o
o
o
o
o
o
o
o
o
o
o
 
o
 

0
0
 

O
W
O
O
O
O
O
V
 
0
0
0
0
0
0
 

0
0
0
0
0
0
0
 
a
 
O
O
O
a
a
O
O
u
Q
O
v
O
 
0
 

0
0
 

0
u
0
0
0
0
0
0
 
0
0
0
0
0
0
 

O
O
O
O
O
O
O
 
0
 
9
Q
O
Q
O
O
O
O
O
O
O
O
 
0
 

0
0
 

O
O
w
w
o
O
a
O
O
O
O
O
a
O
O
O
o
O
O
o
O
o
O
O
q
~
~
~
~
y
~
~
q
~
~
~
q
q
q
O
o
o
o
o
o
o
o
o
 

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

*
 .

*
*

.
*

 
*

*
 

o
0

0
O

0
0

0
0

o
0

0
Q

Q
0

0
o

0
0

o
o

O
v

O
O

C
)

o
O

O
w

O
O

O
w

O
O

O
O

O
O

o
o

o
o

o
o

o
a

o
 

0
O
O
Q
O
O
O
O
 
O
O
U
O
O
O
 

O
m
0
0
0
0
0
 
0
 
~
V
U
7
0
Q
P
O
0
0
0
0
0
 0
 

9
0
 

~
m

m
t

-
m

m
m

m
 4

~
m

-
m

~
 

m
d

m
m

m
~

4
 rn 

r
)

m
~

m
m

~
m

m
t

n
m

~
\

m
 

m
 

~
m

 
d

 
+

 

Z
 -
I 

Z
 

Z
Z

Z
Z

 
A

P
Z

 
Z
Z
 

Z
 

2
 

Z
 

9
 

~
0
0
0
0
9
0
0
0
0
0
 0
0
0
0
 

0
 

0
0
 

0
0
 

0
 
O
O
O
O
O
O
Q
O
O
O
9
O
 
0
 
9
0
0
 

Q
O
O
O
O
O
O
O
O
O
O
 
0
0
0
0
 
0
 

O
P

 
O
W
 

0
 
O
O
O
W
O
O
O
O
O
O
O
O
 

0
 
0
0
0
 

O
O
O
~
O
O
O
~
O
O
 

o
w
0
0
 
o
 

o
w
 

0
0

 
o

 
o
o
o
o
o
a
O
a
o
o
a
Q
 
o
 
m
o
o
 

~
o
~
~
o
o
o
o
o
o
o
o
m
o
o
o
o
o
o
w
~
~
~
m
~
o
o
w
o
o
o
~
o
~
o
o
o
o
~
o
o
~
a
~
o
w
a
m
o
~
a
 

~
....**.........*.*.*....*........*..*..*.**.***... 

~
~

0
0

~
~

~
~

0
0

0
N

~
~

~
0

~
0

0
O

O
y

S
N

O
O

~
~

O
O

~
O

h
L

n
~

V
\

O
O

V
)

~
O

O
~

~
~

~
O

W
~

V
\

O
 

d
w

4
N

.
d

 
d

N
N

 
c
d
 

4
 

d
 

d
N

h
l

r
l

d
~

m
 4
 

d
 4

 



.. 
-
 .*

..*
*

*
.*

. 
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

~
w

0
m

0
u

0
0

0
w

m
0

0
m

m
m

n
m

m
O

0
m

0
m

m
m

a
a

m
m

m
a

Q
m

m
m

L
n

m
0

0
~

m
m

m
m

m
m

L
n

0
m

 
m

m
d

 
w

w
o

i-
m

m
d

m
m

 
m

 
t
u
 

d
w

m
 

N
IC

 
~

d
m

r
l

 
r
l
 

r
l
r
l
 

0
0

0
0

0
0

0
0

U
0

 
Q

P
U

O
Q

U
O

O
V

Q
 

O
v

v
O

w
O

O
v

U
O

 
O

O
O

O
O

O
O

U
O

O
 

.
*

.
.

I
*

*
*

*
*

 
0

0
0

0
0

0
0

0
0

0
 

O
O

O
O

O
O

O
O

O
O

 
~

m
m

m
~

m
r

I
C

m
r

-
 

C
r
l
 

0
 0

 0
 

0
9

0
 

0
9

0
 

0
 0

 a
 

*
*

*
 

w
o

o
 

0
0

0
 

I
-
+

*
 0
 9

 0
 

0
 0

 0
 

0
 0

 0
 

0
 0

 0
 

* 
* 

D
O

0
 

m
o

o
 

r- 
r- 

a
 0

 o
 

O
U

W
 

0
 0
 0

 
0
 0

 0
 

*
.

*
 

0
 9
 0

 
0
 r- 0

 
+

 
F

 



ROCK SCPL EL 

BE PPM 

0.5000L 
0.5000t 
0.0 hl 
0. 500OL 
0.5000L 
0.5aooL 
0.5000L 
0.0 N 
0.5000L 
0.5000L 
0.0 N 
0.5000L 
0. SOOOL 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 M 
0.0 M 
0.5000L 
0.5000L 
0.0 N 
0.0 W 
0.0 I4 
0.5000L 
0.5000L 
0.5000L 
0.0 M 
0-500OL 
0.5000N 
0.500OL 
1.5000 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.5000L 
1.5000 
1.0000 
0. 5000L 
0.0 M 
0.5000L 
0.0 N 
0.0 N 
0.0 N 
0.0 Y 
0.0 N 
0.5000L 
1.COCU 

BI PPN 

0.0 RI 
0.0 ry 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 M 
0.0 N 
0.0 N 
0.0 Y 
0.0 N 
0.0 M 
0.0 w 
0.0 rV 
0.0 M 
0.0 N 
0.0 N 
0.0 N 
5.0000L 
0.0 N 
0.C M 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 

20 .oooo 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 hl 
0.0 N 
0.0 PI 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.C N 

CR PPM CU PPR 

50.0000 
30,CCOO 
15-OCC0 

15C.OCCO 
30.0000 
30.0000 

2.50COL 
15.00CO 
15.0CCC 
2O.OGCO 
LO*OOOd 
3C.COCO 
20.0000 . 

0.0 N 
30.00CO 
30.0000 
so.occo 

- 5C.OCCO 
70 GOCO 
3C.CCCC 
30.OG00 
70.0000 
30.0000 

2.5000L 
l s . 0 ~ 0 0  
3G.OCCO 

5-000C 
15.C0CC 
0.0 M 
5.00CO 

70.000C 
5.0000 

300.CCOO 
10C.CCCO 
100.0000 

70.0000 
50.OCCO 
30.0000 

100.000C 
7c.acco 
70.0000 
15.oocc 

3 0 0 ~ 0 0 0 0  
0.0 M 
5.0090 

15.0000 
L5.0OGO 
2.5000L 

100.CCC0 
5.CCGO 

CG PPR 

0.0 At 
0.0 N 
0.0 N 
0.0 M 
0.0 N 
0.0 N 
0.C N 
0.0  n 
0.0 u 
0.0 pJ 
0.0 N 
0.0 N 
0.0 R 
0.0 N 
0.0 N 
2.5000L 
0.0 N 
C.0 # 
0.0 N 
0.0 N 
0.0 N 
0.0 N 
0.0 w 
0.0 N 

20.0000 
5O.CCOO 

0.0 N 
0.0 N 
0.0 W 
5.0000 

30.CCCO 
30.OCOO 

150.0000 
t.5GOOL 

30.0000 
2.5COOL 
C.0 N 
2.5000L 

70. CCCO 
IS.CCC0 
0.0 N 
0.0 N 
2.5000L 
0.0 N 

10.CCC0 
0.0 M 
0.0 N 
0.0 N 
0.0 N 
0.0 N 

30.0000 
20.0000 
15*0000 
20.C000 
5(1*0000 
30.GOQO 

IOO.GO00 
26.0000 
15.0000 
30-COO0 
20.C0C0 
30-COG0 
30-GO00 

0.0 # 
2c. COO0 
30.0000 
2C.0000 
30. OOCO 
15.COEO 
20.C000 
30.0000 
30.COCO 
30.0000 

5.0000 
2.50BOL 
5.EOLIO 
2.5CCOL 

15.0000 
2.5000L 
2 . s c o a ~  
5.0000 
2.5000L 

15.C000 
7.0000 

30.COCO 
7.0000 

3C.COCO 
7.0000 

30.COOO 
10.0000 
2C.COCO 
1s.coco s.aaoo 

5.COOO 
5oCOUO 
2o5000L 

15.0000 
1C.COOO 
30.0000 

c.0 N 

Pa PPR 

1c.ccao 
5.0CUOC 
COO M 

2G-OCOO 
5.0000L 
5.CCOOL 
5 , a o o o ~  

IC.CCO0 
lC.0000 

5.CCOOL 
5. CCOOL 

30.0000 
10,0000 

C*O N 
0.0 M 
5.000OL 
5.COOOL 
5.0COOL 
5.00001 
0.0 N 
5.0000L 
5.CCCOL 

10.4000 
5.00001 
0.0 N 
5.0000L 
5.CCOOL 

LO.0000 
0.0 N 
a.a M 
0.0 N 
5.0QOOL 

IS.CCO0 
0.0 N 
S.CO(I0L 
S.OOO0L 
5.00COt 
C.0 N 

lOC.CCOO 
0.0 I 
5.OCOOL 
5 .0000L 
5oOOOOL 
0.0 N 

100.0000 
5.0000L 
0.0 N 
S~CCGOL 
5.OCOOt 
5.CCOOL 



a
 

z
 

2
 

z
 

r
l 

0
0

0
0

0
0

0
~

0
0

0
0

0
0

 0
0

0
0

Q
0

0
0

m
O

 
O

P
O

 
0

0
0

0
0

0
0

0
0

O
O

O
O

O
Z

Z
O

P
0

O
O

 
P

a
o

0
w

m
O

Q
0

m
0

~
0

r
a

 O
o

o
O

O
a

O
O

v
O

 
U

0
0

 
0

0
0

0
0

0
0

0
0

U
W

0
0

0
 

Q
O

O
Q

U
 

O
~

O
O

O
O

O
O

O
O

O
O

O
 c

a
~

o
o

o
e

o
o

o
~

 
0

0
0

 
O

O
O

O
O

O
O

O
Q

O
O

O
O

O
 

O
O

O
P

O
 

C
u

0
0

0
O

0
0

Q
Y

O
U

O
V

O
O

O
Q

O
Q

O
O

O
U

O
O

W
O

~
O

O
O

O
O

P
O

O
U

U
U

V
Q

~
~

O
G

O
O

O
O

~
 

Z
A
A
 

A
 

Z
 

A
2
 

2
 

2
 Z
 

O
O

O
O

O
9

O
O

O
~

O
Q

O
O

 0
0

0
0

0
0

0
0

9
0

 
0

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
 

w
0

0
0

0
0

0
0

0
0

0
0

a
 

O
O

O
O

O
O

O
O

O
O

 
0

0
0

 
O

O
P

O
O

W
O

O
O

O
~

O
O

O
 

0
0

0
0

0
 

U
O

O
~

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

0
O

O
~

~
0

O
O

O
O

~
~

O
O

~
~

O
O

O
~

O
~

Q
O

O
O

O
V

O
W

W
 

w
.

.
.

.
.

.
.

.
.

~
.

s
s

*
*

*
.

.
.

.
.

*
*

s
*

.
.

*
,

s
.

.
*

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

o
o

~
~

o
~

m
~

~
n

o
m

m
~

~
~

m
o

o
o

m
~

~
~

~
r

-
m

~
n

a
~

~
m

m
~

m
~

~
~

~
m

~
m

m
o

a
o

~
~

m
o

 
~

m
d

~
~

~
d

-
d

4
+

d
d

 
N

N
~

N
N

N
~

W
N

 
d

 4
 

d
 

d
N

N
d

 
d
4
4
+
 

d
d
 

4
.4

 



0
0

0
0

 
O

O
W

O
 

W
Q
O
O
 

O
O

U
O

 

0
0

0
 

0
0

0
 

m
u

0
 

O
W

P
 

... 
Q

U
O

 
0

0
-
 

m
In

m
 

o
w

0
 

O
O

U
 

O
O

U
 

0
0

0
 

*
.

*
 

0
 0

 u
 

O
N

m
 

N
 - 

4
4

 
Z

J
Z

d
Z

4
Z

t
Z

Z
X

Z
Z

Z
T

Z
Z

Z
E

Z
 

Z
 

L
X

Z
Z

d
 

Z
 

X
Z

Z
Z

Z
Z

Z
Z

Z
Z

 
0

 
0
 

0
0

0
 

O
O

O
O

O
 

a
 

o
w

e
e

 
0

 
0
 

0
0

0
 

O
O

Q
O

O
 

Q
I
n

m
O

' 
Ln 

M
 

0
 

0
 

V
I
O

O
 

Q
W

O
O

O
 

y
r 

C
 

3 
9

?
~

5
9

1
?

?
9

1
9

9
9

3
9

?
9

9
?

3
9

9
9

S
Y

3
3

9
3

?
3

"
:"

."
:3

7
3

"
."

,3
7

?
~

7
7

7
7

7
7

7
 

C
Q

O
Q

O
O

O
O

O
W

O
O

O
O

~
W

O
O

O
O

0
0

O
O

O
W

N
O

O
O

O
O

r
l

~
O

d
W

O
O

O
O

O
O

~
O

~
O

~
O

O
 

Z
 

m
 

m
 



C
 

C
C

 
W

v
 
r
 

C
 

N
 

4
 

~
~

W
W

J
C

N
W

W
~

 
w

w
 

w
 

W
~

O
~

O
O

~
~

W
W

W
~

O
~

O
~

J
O

J
~

U
I

 
o

u
r

 
r
 

o
o

a
o

o
o

o
o

0
a

o
o

o
a

0
0

0
~

o
0

a
0

0
0

0
0

0
0

0
e

0
0

0
0

0
0

0
0

0
m

0
0

0
0

o
w

~
o

o
0

a
o

o
a

o
, 

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

. 
o

o
o

o
o

o
a

o
o

o
o

o
o

o
o

o
o

o
o

o
a

o
o

o
o

o
o

a
a

o
o

o
o

o
a

o
o

n
a

o
a

o
o

m
a

o
o

o
~

~
 

9 
0

 
0

0
0

0
d

0
d

0
0

0
 

0
0

 
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
9

0
0

0
0

0
0

0
0

0
 

0
 

a
 

o
o

o
o

o
o

o
o

o
o

 
0

0
 
o
 

~
o

o
a

o
o

o
o

o
w

o
o

o
o

o
o

o
o

o
~

~
a

~
a

n
~

 
a
 

P
 

0
 

O
O

O
O

O
O

O
O

O
O

 
0

0
 

0
 

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

Q
Q

O
O

O
O

 
0
 

W
 

Z
 2
 

z
 

Z
t

 
z
 

2
2

z
 

z
 

N
 

N
 

c
r

 
0

4
 
r
 

r
 

N
C

W
 

W
C

O
 

N
N

 
N

U
I

W
W

r
N

~
~

O
~

O
O

w
O

w
 

U
I

W
W

W
W

W
W

N
 

W
N

W
W

~
~

U
I

J
N

 
w

r
r

a
D

W
 

W
O

O
D

 
~

~
N

~
~

O
O

O
O

O
~

O
O

O
O

O
O

O
N

O
O

O
O

O
O

O
O

O
N

O
O

O
O

~
C

)
O

O
O

U
I

~
U

U
I

~
~

~
N

O
O

O
~

 
.

*
.

.
.

~
.

~
~

.
.

~
.

~
.

.
~

~
~

~
~

.
~

~
~

.
~

.
.

.
~

.
.

~
.

.
.

~
~

~
.

.
.

.
.

.
.

.
.

 
n

 
Q

O
~

O
O

O
O

~
O

O
O

~
O

~
O

~
~

O
~

O
O

O
D

O
O

D
~

O
U

I
O

O
O

O
O

O
O

O
O

O
O

~
O

 
E
 

~
~

~
~

~
~

~
~

n
o

n
o

o
o

o
o

o
~

o
n

 
0

0
o

0
o

0
0

0
~

o
o

0
~

a
o

6
a

a
o

0
0

n
~

n
o

n
0

0
0

0
 

O
O

~
~

O
O

~
~

O
O

O
O

D
~

O
O

O
O

O
 

O
O

O
D

O
O

~
O

O
~

~
O

O
O

~
O

O
O

O
O

~
~

O
Q

O
O

~
O

O
E

)
 

w
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
n

0
0

0
0

n
0

a
a

0
0

0
a

0
0

0
0

e
0

 
0

 
r
 

r
 z
 

r
 

r
 

-e
 

~
b

b
o

b
b

b
~

b
b

b
b

b
b

b
b

b
~

b
o

o
o

b
b

o
b

b
~

~
b

~
b

b
b

o
b

b
b

O
b

o
o

o
o

o
o

 
rn
 

a
n

 
O

n
a

O
o

O
a

0
0

d
0

0
D

o
a

0
0

o
a

C
)
o

(
3

o
O

O
 

e
a

Q
o

a
0

0
m

O
o

o
C

)
0

~
0

0
 .o

-
o

-
 

0
0

 
O
O
O
O
a
O
O
O
O
O
O
n
O
O
a
O
O
O
O
O
O
O
O
O
O
 

0
0

0
0

P
0

0
0

0
0

0
0

0
0

0
0

 
0

0
0

0
 

-9
 

O
O

 
O
~
O
O
O
O
O
D
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
 O

O
P

O
O

O
O

O
O

O
O

O
O

O
O

O
 

0
0

0
0

 
O

 
r
 

t
r
 

r
r

r
c

r
 

r
r
r
 

F
 

r
 

r
r
 

r
 

z
r

 
x 

n
o

o
n

 
o

 
o
 

v
 

0
0

0
0

 
0

 
0

 
0
 

~
~

~
~

Z
Z

B
X

Z
Z

Z
E

Z
Z

Z
Z

Z
Z

Z
~

~
~

~
~

E
~

~
~

Z
~

Z
Z

~
~

~
Z

~
~

Z
 

r
r
r
 

Z
Z

~
X

X
 t
 

N
 

w
c

c
 

C
F

 
w

c
 

c
 

C
W

W
N

W
W

W
W

N
 

~
v

r
w

r
w

i
u

w
 

w
 

4
 

c
 

r
 

O
~

N
~

~
U

~
~

~
P

O
~

~
U

O
~

U
~

~
U

~
O

O
~

O
O

O
O

~
O

~
U

)
O

U
)

O
O

~
~

U
I

~
N

~
~

~
~

~
~

N
~

~
 

..
e

.m
..

.e
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
. 

z
 

~
a

~
~

~
~

a
o

~
~

~
n

~
n

~
~

~
n

~
~

~
~

n
n

~
~

~
n

a
~

a
~

n
~

a
m

e
)

o
e

a
~

o
o

~
~

~
n

~
U

)
~

 
- 

a
e

a
~

o
m

n
o

o
a

a
~

~
o

o
a

o
o

e
o

~
~

~
~

~
~

~
~

~
~

~
)

a
~

~
~

)
~

a
~

~
~

o
 

o
o

a
o

~
n

e
o

 
a

0
0

D
o

O
O

~
O

Q
a

a
o

o
O

O
o

n
o

Q
a

C
J

Q
0

0
o

0
e

~
O

o
n

r
)
O

O
O

n
O

o
o

o
 

D
0

0
0

0
0

0
Q

 
0

 
0

d
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

P
0

0
0

0
0

P
0

0
0

0
0

0
0

0
~

0
 O

P
Q

O
O

O
O

O
 

0
 

r
 

r
z

 
r
 

r
r
 

7s
 

C
 

n
 

0
 

c
 

C
C

W
N

 
CI
 

v
r
r
-
4

 
c

r
r

r
r

 
r
 

c
c

 
c

N
h

)
 

c
 

Ul
 

~
W

~
U

O
~

~
O

~
~

~
~

~
~

U
U

I
~

~
~

~
~

~
V

~
O

O
~

~
U

I
D

O
~

~
U

I
O

V
I

U
)

~
~

~
~

~
~

~
~

~
O

~
U

~
O

 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 w
 

0
0

n
n

~
n

0
0

o
0

m
o

~
0

0
a

0
0

~
0

0
0

0
~

)
0

~
a

n
0

a
0

0
0

0
~

n
~

)
0

0
0

a
~

a
~

0
e

0
0

0
0

 
m
 

n
o

 
a

a
o

a
a

n
n

o
n

 
n

o
o

o
a

o
 

~
n

o
a

o
a

a
o

 o
a

e
o

o
n

n
o

o
 

a
m

o
n

 
0

 
m

a
0

 
a
0
 

o
o

o
~

o
o

a
o

a
 a
a

o
a

o
o

 
a

o
o

o
o

o
o

a
 

o
a

o
a

o
a

a
o

o
 
Q

O
~

P
 

P
 

o
o

o
 

w
 

0
0

 
0

~
0

0
0

0
0

~
0

 
0

0
0

0
0

0
 

0
0

~
0

6
0

0
0

 
O

O
O

O
O

O
O

O
D

 
0

0
0

0
 

0
0

0
 

v
 

r
r

z
r

 
r
r
 

r
z

 
r
 

z
r

r
r

 
s
 

r
r
r
 

r
r
r
t
 

r
t

O
z

 
r

r
z

 
s
 



x
 

a: 
L

 
o

 
P

O
0

0
0

 
0

0
0

 
Q

O
O

O
W

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
P

O
O

O
O

O
O

O
P

O
D

O
 

0
0

.
 

o
o
o
o
o
 

o
o

o
 

o
o

~
o

o
o

o
o

o
o

o
w

~
~

u
o

o
w

o
w

~
~

~
~

~
~

m
~

~
~

~
o

w
o

~
~

~
o

 
o

o
 

0
0

9
0

 
0

0
0

 
0

0
m

Q
e

O
O

a
Q

Q
w

O
O

O
o

a
0

0
0

e
Q

0
0

O
v

o
O

o
o

0
 

0
0

 
b

v
~

O
O

O
a

m
a

O
w

U
w

w
Y

o
P

w
u

O
U

v
Q

O
e

O
O

w
O

Q
P

O
W

w
v

O
w

v
w

O
o

a
o

~
u

u
~

Q
o

~
w

 
~

~
~

e
~

r
w

~
v

~
m

~
~

r
~

~
~

~
~

~
e

~
w

e
~

r
~

~
r

~
~

~
e

~
m

~
~

~
r

~
~

e
~

o
~

e
r

~
e

~
~

 
O

~
0

O
V

~
O

P
Q

O
O

O
O

O
9

O
O

O
Q

O
O

L
n

0
0

0
0

O
O

~
~

O
~

O
O

Q
~

 
O

F
P

N
 

Q
O

Q
 

L
~

O
N

O
O

C
F

~
C

O
~

L
~

~
~

~
~

~
~

~
~

I
C

I
~

~
O

N
~

F
~

~
~

O
L

~
L

~
L

~
~

C
V

I
I

~
.

 
Q

L
~

 
cr 

4
 

*
d

m
 

~
c

r
 

4
4

 
*
 

r
(
d

d
 

d
d

 
d
 

-
4

4
-

 
r
*
r
(
 

0
0

0
0

 
O

O
O

O
 

O
W

0
0

 
O

U
O

O
 

.... 
Q

Q
Q

O
 

N
N

N
N

 0
0

0
 

a
 o
 w

 
O

W
0

 
O

U
O

 
. . 

Q
O

O
 

N
N

N
 

e
o
a
 

O
W
0
 

0
0

0
 

m
u

0
 

I
.
.
 

o
w

n
 

d
d

d
 

u
 d
 0

 
m
o
m
 

r
l
 r
l
 



0
0

0
 

m
o

o
 

-
0

0
 

Q
U

O
 
. 

0
0

0
 

0
0

0
 

m
m
-
 

0
0

0
 

W
O
O
 

-
0

0
 

0
0

0
 

* . 
0

9
0

 
o
m
0
 

I
n
m
-
 



x
 

4
2

2
2

 
A

 
d

Z
Z

J
2

 
2

4
 
d
 

J
A

d
 

4
4

 
Z

J
J

Z
Z

4
 

4
Z

4
J

Z
~

Z
Z

Z
d

 a
4
 

g
 

O
 

O
O

O
O

O
 

O
Q

O
 

O
O

O
O

O
g

O
O

O
O

O
D

O
P

O
O

 
0

0
 

W
O

O
 

0
0

 
0

 
0

0
0

0
 

a
 

0
 

0
0

0
0

0
 

0
0

0
 

0
0

0
0

0
 

9
O

O
O

Q
O

O
O

O
Q

 
m

a
 

O
O

V
 

0
0

 
0
 

O
U
O
C
1
 

U
 

O
Q

P
O

U
 

U
P

0
 

0
0

0
v

o
 

U
W

P
O

O
P

U
O

O
U

 
U

P
 

0
0

9
 

0
0

 
0

 
U

U
Q

U
 

U
O

O
O

O
O

O
O

0
0

0
0

~
0

0
0

O
O

U
P

Q
O

O
D

O
0

O
O

Q
U

O
~

C
)

O
O

0
O

U
O

O
V

Q
O

Q
O

U
U

W
O

~
 

g 
.

.
*

.
.

.
*

*
e

*
*

*
.

*
.

.
*

 
*

.
*

.
.

.
*

*
.

.
*

.
*

*
.

*
o

*
*

*
*

*
*

*
*

*
*

*
.

*
o

*
*

 
n

~
v

m
o

m
a

m
~

~
m

m
o

~
m

a
m

~
~

~
o

m
m

m
~

n
n

~
~

n
~

m
n

o
w

m
n

m
~

m
m

o
m

w
u

~
m

u
n

m
 

N
 

d
 

4
 

d
M
 

r
,
 

.
*

d
m

 
r
,
 

d
 

4
2

2
d

A
d

2
 

A
d

2
 

A
 

0
0

 
O

o
a

Q
O

O
O

O
O

O
P

 
0

0
 

D
D

0
0

0
0

9
0

0
0

0
 

o
m

 
O

O
O

P
O

O
O

O
O

O
O

 
0

0
a

0
0

0
0

0
U

v
w

Q
a

a
 

..*.*.. .**
*

... 
~

~
~

~
~

Z
Z

Z
~

Z
Z

~
~

~
 

b
 

0
 

0
 

O
D

 
0
 

0
 

0
0

0
 

w
e

*
 

E
W

2
 

X
 

%
Z

X
I

Z
A

Z
Z

Z
Z

Z
Z

t
Z

d
Z

A
2

J
Z

Z
J

-
I

~
-

I
2

Z
A

Z
Z

Z
Z

Z
Z

Z
Z

Z
Z

Z
Z

Z
 Z

Z
d

 
J

d
 

P
 

0
 

O
 

0
 

O
 

O
O

O
O

 
0
 

0
 

0
 

0
0

0
0

 
P

 
0

 
0

 
0

 
0
 

0
3
0
0
 

W
 

0
 

0
 

0
0

0
0

 
0
 

0
 
0
 
0
 

0
0
0
0
 

0
 

0
 
0
 

0
0
0
0
 

W
 

0
0

0
0

0
L

n
0

0
0

0
0

0
~

0
~

0
~

0
~

O
0

L
n

I
n

W
~

D
0

~
0

0
0

0
0

0
0

0
D

0
0

~
0

m
0

0
0

~
I

n
~

V
I

~
 

m
 

r
e

.
.

.
.

.
.

.
.

.
.

 
0

~
~

~
0

0
r

~
~

~
~

~
~

~
~

~
r

~
m

~
.

0
~

~
~

0
~

r
~

~
~

a
~

0
~

0
r

~
 

a
0

0
0

o
O

O
Q

O
o

O
O

O
O

o
0

0
o

Q
O

O
O

O
O

O
O

O
O

O
O

O
O

O
o

O
O

w
o

O
O

o
o

o
d

o
o

o
4

o
o

 



o
o
o
e
 

0
0

0
0

 
U

D
O

O
 

O
U

U
U

 
..*

*
 

m
a

0
0

 
1

1
1

o
m

o
 

d
N

 
4
 0

0
0

 
0

0
0

 
0

 0
 0

 
Q

U
O

 
... 
0

0
0

 
0

-
0

 
M

d
4

 

0
0

0
 

m
o

o
 

0
0

0
 

w
o

o
 

I
.
.
 

0
 0

 0
 

u
m

m
 

d
 

r
l 

o
a
o
 

P
O

0
 

0
0

0
 

Y
?

?
 

0
 0
 0
 

m
 
m

 Ln 
d
+
 

0
0

0
0

 
-
0

0
0

 
O

O
D

P
 

P
O

0
0

 
.

s
o

*
 

O
P

O
P

 
V

ltn
ln

m
 

d
 

r
i
d
 



z
 z
 0
 

a
 

0
 

w
o
o
 

*
*

.
 

0
9

9
 

0
 

N
 0
0
0
 

0
0
0
 

U
V
U
 

0
 0

 a
 

. . 
U
Q
Y
 

N
 +

 m
 

d
 

a
 

e
a
o
o
 

O
G
J
O
U
 

0
0
0
0
 

V
O

P
V

 

0
9

0
 

-
0

0
 

O
Q
O
 

U
U

Y
 

*
*

.
 

-
0

9
 

N
L
n
N

 

O
W

 O
 

w
o

o
 

V
O

W
 

O
O

P
 

w
e

0
 

0
0

0
 

0
0
0
 

o
r

*
 

w
o
w
 

zzz O
U

W
 

0
0
0
 

0
0

0
 

0
0

0
 

m
.

.
 

Q
Q

O
 

0
0

-
 

b
 m
 

C
 

Z
 

Z
 

0
 

U
 
O
O
O
O
O
Q
O
O
O
O
O
O
O
O
 
O
O
O
O
O
O
O
 
0
0
o
O
O
O
O
o
a
0
0
0
0
0
0
0
o
a
0
o
0
a
O
o
O
~
O
 

O
 
O
O
O
O
O
O
O
W
C
J
O
O
O
D
W
 
0
0
0
0
0
0
0
 

O
U

~
O

a
O

o
o

0
u

0
O

0
~

w
v

0
0

a
o

o
O

Z
)

o
v

O
O

 
w

o
w

~
~

w
+

o
w

o
~

o
o

~
 

o
w

o
~

v
m

f
i

 ~
r

-
~

n
o

~
o

~
a

~
o

a
o

~
a

w
~

~
w

~
o

o
a

~
~

o
~

 
r
 

m
m

m
~

m
m

w
~

m
m

~
~

~
~

~
m

m
m

+
~

~
o

a
~

~
~

~
r

-
o

~
~

~
m

~
m

r
-

~
n

~
~

~
~

~
~

m
m

m
~

n
m

m
m

m
~

 
.

#
 

C
 

.
o

~
s

~
~

~
~

.
~

~
~

r
~

.
~

*
r

.
.

.
.

.
o

~
~

~
~

~
.

 
r

.
.

.
.

o
.

#
.

.
.

.
r

r
.

.
r

r
.

 
0

o
0

a
o

v
o

O
o

o
w

0
0

0
0

0
0

0
0

a
O

0
o

o
O

~
O

D
~

~
~

~
O

O
O

O
O

O
O

v
u

a
o

o
a

o
o

~
o

o
 



4
 

X
4

 
A
J
J
A
 
~
Z
t
Z
d
2
d
2
A
z
z
Z
Z
z
z
z
 A
 

A
 

A
A
4
A
A
d
A
J
A
A
Z
d
d
J
d
A
d
d
 

9
0

0
 

O
O

W
O

O
O

O
W

 
0

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
O

O
O

O
O

P
O

 
0

9
0

 
0

0
0

0
0

0
0

6
 

0
 

0
 

0
 

W
O

O
Q

O
W

O
O

O
O

V
O

O
O

O
 

U
O

O
O

Q
O

O
 

0
0

0
 

u
Q

0
U

Q
O

O
O

Q
c

J
O

O
O

O
G

 
O

Q
Q

O
O

V
0

 
~

~
~

,
~

~
~

~
~

~
X

~
0

0
0

0
0

U
0

~
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

"
Q

~
~

~
~

"
0

~
~

~
"

 

A
 

LU
 

A
d
.
*
 

2 
O

~
O

O
O

O
O

O
O

P
a

Q
O

O
O

O
O

O
O

o
O

O
O

O
o

O
O

O
O

O
O

O
o

O
Q

O
~

"
O

O
~

~
o

o
~

~
~

9
o

o
 

J
 
n
 

a
a

~
~

o
o

o
u

o
~

~
~

~
~

~
~

w
~

~
~

w
~

~
~

o
~

~
~

~
~

~
o

w
a

v
~

~
~

~
o

o
~

~
o

o
o

o
a

o
a

 
n

 
O

O
Q

O
O

O
~

O
O

~
~

O
O

O
O

O
O

~
~

O
O

O
O

O
~

O
O

O
~

P
O

O
O

U
~

O
O

O
~

O
~

~
~

~
Q

~
~

~
~

~
 

z
 
1
 

o
0

~
0

o
~

w
0

O
W

o
U

~
0

U
O

O
P

0
0

m
m

m
~

O
D

0
0

v
o

O
W

~
O

o
o

u
o

o
u

o
~

o
o

~
o

o
~

o
u

 
rn 

U
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 
w

*
*

*
*

*
*

*
*

*
*

*
r

*
o

.
*

*
*

*
*

*
*

*
*

*
 

~
o

o
o

o
o

~
o

o
m

~
~

~
o

o
v

m
o

~
o

~
~

~
~

~
~

n
o

~
o

~
o

~
m

~
e

m
~

~
~

o
o

~
o

o
~

o
o

o
m

 
1
 

m
~

m
d

0
0

~
0

0
d

m
~

 
o

m
w

n
c

 
m
 

2
4

5
 

+
m

*
~

m
~

d
~

m
~

b
m

d
+

d
m

~
~

m
m

m
~

m
 

U
 

n
)
d

 
r-m

 
4
 

Q
 

N
 

4
 

0
 

m
 

e
 

P
 

z
 

Z
 

z
z
z
 

z
 

a
 

o
o

o
0

o
o

o
o

0
o

 
0

0
0

 
0

0
0

0
w

 
a

0
0

 
a

O
O

O
o

~
o

o
o

o
O

o
o

w
O

o
o

o
o

o
O

o
o

 
0
 

0
~

0
O

O
Q

O
O

O
O

 0
9

0
 

0
0

0
0

0
 

0
0

0
 

O
O

O
0

9
O

D
O

O
O

O
D

O
~

O
O

O
U

O
O

0
0

U
 

0
O

0
0

0
0

0
0

0
W

 
W

O
O

 
0

0
0

0
0

 
O

O
U

 
O

O
O

D
O

O
O

O
Q

~
O

~
9

O
W

O
O

V
~

O
O

Q
O

 
L

 
o

0
0

0
0

0
0

P
O

U
0

a
0

q
O

~
O

o
0

0
a

O
O

O
O

O
O

a
O

Q
O

O
a

O
O

O
O

O
a

O
v

a
o

o
a

~
~

o
P

v
 

u
 

r
e

c
e

s
r

*
m

*
.

r
r

.
 

~
~

~
.

*
*

.
~

~
~

~
.

.
r

~
m

~
o

.
.

~
~

~
e

~
~

~
~

~
~

~
~

~
~

~
~

 
O

O
O

o
O

9
O

O
O

O
O

O
O

O
O

~
O

O
O

O
O

O
O

9
O

O
O

o
O

O
O

u
w

0
O

O
O

O
o

O
o

a
o

o
~

o
Q

~
o

o
 

W
I

-
W

~
F

~
N

~
M

N
 

~
N

W
 

m
m

o
d

m
 

t
n

d
m

 
o

n
o

b
o

n
I

-
~

o
~

b
w

+
F

p
o

o
m

~
~

~
o

I
-

 
w

 
d

N
 

d
d

4
d

L
n

 
4
 

4
 m

 
d
 



L
 

E
 

Z
 

~
0

0
0

0
Q

O
Q

W
Q

O
O

O
O

O
O

O
0

0
0

O
 O

O
Q

O
O

 
9

O
~

W
O

W
P

O
~

O
O

O
O

O
O

O
O

O
W

O
0

9
0

 
C

o
u

m
O

o
a

O
O

O
a

O
O

~
~

~
u

O
Y

o
u

 
0

0
0

0
0

 
U

O
o

U
o

O
U

~
a

Q
D

o
u

U
w

0
0

0
0

0
~

o
0

 
0

9
0

0
Q

Q
0

0
W

Q
P

0
O

O
O

O
W

O
O

U
 

0
0

0
0

0
 

0
0

0
0

0
0

~
0

0
0

0
0

~
0

0
0

0
0

0
0

9
0

U
 

~
O

0
V

O
Y

O
O

Y
O

Q
U

O
U

W
U

U
0

U
0

Q
O

U
U

O
O

U
~

U
O

Q
V

O
O

O
Q

U
U

O
Q

U
~

O
W

W
U

Q
O

O
Q

U
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

Q
0

~
Q

~
0

0
P

O
O

Q
O

O
O

U
U

O
O

D
W

O
O

U
Q

O
~

O
O

O
~

O
Q

O
U

O
O

O
W

U
U

Q
O

O
O

U
O

O
~

O
U

 
t

n
o

t
-

+
~

t
n

r
n

~
-

w
~

m
~

~
m

~
m

o
~

~
w

 
4

4
-
4

-
 

~
m

m
o

~
o

a
o

o
~

u
o

n
n

~
o

w
n

m
m

m
m

m
 

4
d

 
4

4
 

c
ld

 
d
d
d
-
 

d
d

-
H

 
4

-
4

4
 

4
4

d
d

d
4

4
d

 

A
 

I&
 

Z
 

P
O

o
0

0
0

0
0

w
0

0
0

m
0

O
0

m
0

0
w

0
0

w
O

o
a

O
O

O
Q

O
O

O
Q

O
Q

w
Q

Q
o

o
v

o
~

o
o

a
O

Q
o

Q
 

4
 
~

~
~

~
~

~
w

~
~

o
w

~
w

o
o

o
o

o
o

~
~

o
u

~
~

~
~

~
u

u
o

o
o

a
u

v
o

o
~

w
w

u
v

o
~

a
o

o
a

u
o

 
a
 

~
W

~
O

O
~

~
O

O
O

~
O

~
O

~
O

V
~

~
O

~
O

O
O

~
O

~
~

~
~

P
~

O
O

~
O

O
O

~
O

~
~

~
~

~
~

~
~

U
Q

 
Z

 
>
w
a
w
O
O
o
O
o
O
O
O
O
O
o
O
O
P
O
O
O
o
O
O
O
O
O
O
O
O
O
u
O
U
O
v
o
O
w
~
o
o
Q
o
Q
~
o
u
~
~
o
 

v
)
 

.*. ..
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 
O

w
O

O
o

O
Q

O
O

O
O

O
O

O
O

Q
O

O
O

O
o

O
O

O
o

O
O

w
O

o
O

(
1

a
O

O
a

O
o

O
O

~
~

O
o

m
o

o
o

u
o

 
~

~
m

~
~

o
~

n
~

m
m

m
m

m
m

m
o

~
m

~
m

~
m

~
n

~
~

~
o

~
o

~
~

m
~

~
~

o
~

~
o

o
o

o
m

o
o

m
o

o
 

9
 

m
~

@
d

!
n

N
 

4
4

 
d
d
d
 
d
N
N
 

m
 

N
 

~
m

m
m

m
m

d
~

m
~

m
m

~
~

*
~

m
d

m
~

d
m

m
 

z
 

z
 

-
I 

d
d

d
 
-
I 

a
o

a
o

o
e

o
w

o
o

o
O

O
o

O
 

O
O

o
O

O
O

O
c

a
O

Q
O

O
O

O
O

O
O

O
a

O
O

O
O

O
O

Q
w

O
O

O
a

o
O

a
O

 
~

Q
O

O
O

~
~

O
O

Q
O

O
O

O
O

 
O

O
O

O
O

O
O

O
O

O
O

O
O

~
O

O
O

~
~

O
O

~
~

~
O

O
O

O
O

O
D

O
O

~
~

 
O

C
a

Q
O

O
O

W
O

O
O

O
O

Q
O

 
0
0
0
0
0
a
0
0
0
u
0
0
0
u
o
Q
P
n
0
0
~
O
O
O
O
w
w
o
O
o
O
O
O
w
O
 

~
O

U
O

~
O

O
P

D
~

O
W

O
~

P
O

O
~

O
~

O
O

O
O

~
O

O
O

~
O

O
O

~
O

~
O

O
O

O
O

~
~

~
~

~
Q

~
~

~
~

~
 

w
.

.
e

e
.

*
e

~
.

.
e

r
.

*
.

~
e

.
~

*
~

~
s

e
.

*
m

~
~

*
~

o
e

.
~

.
.

~
o

e
.

m
~

~
~

.
~

~
.

~
 

o
o
D
O
o
O
o
O
O
O
O
O
O
O
O
O
O
u
O
O
O
O
O
O
O
O
O
O
v
O
o
O
a
O
O
O
O
~
O
O
u
o
o
o
~
o
o
o
o
Q
 

O
O

O
O

O
O

O
O

O
O

O
O

O
O

 
0
0
m
m
~
m
m
m
0
m
0
0
U
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
 

m
i

-
m

o
t

n
m

o
~

i
-

m
~

b
m

~
 

m
~

d
 

N
 

m
~

~
~

~
~

~
m

+
m

m
~

~
m

m
m

~
m

~
~

~
m

m
m

(
n

 
d

 
C

* 
4
 +

 d
 



o
w

0
 

O
O

U
 

0
0

0
 

O
W

0
 

... 
Q

O
U

 
m

m
~

 

0
0

0
 

0
0

-
 

0
0

0
 

o
o

u
 

... 
O

Q
O

 
N

N
m

 

a
0

9
 

9
 0

 0
 

-
0

0
 

w
 0
 U

 
... 
0
 U

 0
 

Q
O

U
 

Y
Im

rs
 A

 
P

O
0

0
0

 
O

O
O

W
W

 
O

W
V

U
U

 
Q

O
O

O
O

 
..... 

0
0

0
0

0
 

*
O

W
N

U
 

m
r
-
 

In
 

A
 

A
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
o

U
O

O
O

O
v

O
o

O
o

O
U

o
o

a
O

U
 

0
0

0
P

~
0

0
0

0
0

0
0

9
0

0
0

0
Q

 
U

O
O

Y
o

O
t

J
0

a
Q

Q
Q

u
O

U
O

U
o

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

L
n

L
n

l
n

0
m

0
m

0
0

0
0

0
0

w
0

0
0

0
 

r
l 

m
u

m
 

+
+

~
~

n
o

m
m

m
~

m
 

o
w

0
 

0
0

0
 

Q
U

O
 

P
O

D
 

*. . 
0

 0
 0

 
0

0
0

 
m

r
-

0
 

d
 m

o
o

 
0

0
0

 
9

9
0

 
V

O
O

 
*

.
a

 
0

0
0

 
0

0
0

 
0

 +
 r- 

d
 

O
O

O
O

 
O

V
O

U
 

o
v

o
u

 
0

0
0

0
 

.... 
W

O
O

9
 

0
0

0
0

 
*

O
M

0
 

d
 

d
 



4
 
A
 

o
o

a
 

w
o

o
 

Q
Q

U
 

o
m

0
 

m
o

m
 

d
 

W
O

O
 

0
9

9
 

0
0

0
 

0
0

0
 

.
*

*
 

*Z
Z

 

0
0

0
 

0
0

0
 

0
0

0
 

0
0

0
 

d
d

d
 

N
N

H
 0
 0

 0
 

0
0

0
 

0
0

9
 

0
0

0
 

d
d

d
 

m
N

N
 

2
 

A
A
c
(
X
A
4
 
4
z
 

0
0

0
0

0
0

0
a

0
0

 
0

0
0

0
 

0
w

0
0

0
0

0
0

0
 

O
O

O
O

O
O

O
Q

O
O

 
0

0
0

0
 

O
O

O
O

U
Q

O
C

J
O

 
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

 
O

O
O

W
O

O
O

D
W

 
m

O
O

0
o

O
O

u
O

u
o

0
Q

Q
U

O
o

U
O

u
O

O
O

U
O

 

x
 

2
 
2
2
 

z
 

a
 

Q
O

O
O

D
O

O
O

 
0

 
O

O
O

O
O

O
O

O
O

O
O

O
O

O
Q

O
a

O
O

 
O

Q
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
 

o
 

O
Q

O
O

O
O

O
O

 
o

 
o

o
a

o
o

o
o

a
o

o
o

o
o

o
o

o
o

a
o

 
o

o
o

o
o

o
~

o
o

o
o

o
o

o
o

u
o

o
 

O
W

O
O

O
O

O
O

 
0

 
0

0
0

0
0

~
0

0
0

0
0

0
0

0
0

0
0

0
0

 O
~

O
O

O
O

O
D

~
O

O
O

O
O

O
O

O
O

 
=

 
o

a
o

0
a

0
~

a
0

0
0

o
O

0
Q

0
0

0
0

0
O

O
U

O
O

O
o

a
O

O
O

O
~

O
o

o
O

O
O

a
o

o
o

~
o

~
O

~
o

o
 

z
 
A
d
d
"
I
4
A
d
d
Z
A
-
l
 Z

A
I
A
A
~
Z
Z
Z
Z
~
Z
Z
A
Z
Z
Z
~
Z
Z
Z
Z
Z
t
Z
2
 

Z
Z
d
A
Z
 
t
2
7
.
J
d
 

0
 

0
0

0
0

0
0

0
0

 
0

0
0

 
0

 
0

0
0

 
0
 

0
 

0
 

0
0

 
O

 
0
 0

 
P

 
0

0
0

0
0

0
0

0
 

0
0

0
 

0
 

w
o

o
 

0
 

0
 

0
 

0
0

 
0

 
0
 0

 
0

0
0

0
0

~
0

0
 0
0

0
 

0
 

0
0

0
 

0
 

0
 

0
 

0
0

 
0
 

0
 0

 
W

 
~

M
~

~
~

t
n

~
~

O
~

~
O

O
t

n
O

~
~

V
\

0
0

O
O

L
n

O
O

~
O

O
O

O
O

O
O

O
O

O
O

O
O

O
~

~
~

O
O

O
O

~
~

m
 

m
 

*
*

*
r

*
*

*
*

.
.

*
*

*
*

*
*

*
.

.
*

*
*

*
*

*
*

*
*

.
m

m
*

*
*

*
*

.
*

m
*

*
~

*
*

*
*

*
b

*
*

 
0

O
0

0
0

0
0

0
0

0
0

~
0

0
0

0
0

0
0

Q
0

0
0

0
0

0
0

0
0

0
0

B
~

0
~

0
0

0
d

0
0

0
0

0
m

0
0

0
0

0
 



Z
 

0
0

0
0

O
O

 
P

O
O

O
C

3
0

 
o

e
w

o
v

 
3

4
9

9
4

9
 

W
U

O
O

O
 

r
-0

C
)o

v
 

c
(
d

r
l
d

 0
0

0
 

0
0

0
 

0
0

0
 

0
9

0
 

. . 
0

0
0

 
m
o
m
 

d
..1

M
 o

o
m

 
O

O
U

 
0

0
0

 
0

0
0

 
. * . 

o
o

u
l 

O
F

+
 

d
 

0
9

0
 

O
O

P
 

0
0

0
 

m
 Q

'V
 

.
.
I
 

0
0

0
 

N
-
0

 
r
l 0

0
0

 
0

0
0

 
9
0
0
 

O
O
V
 

... 
0

0
9

 
O

N
N

 
r
l 

0
0

0
 

u
e

w
 

0
0

0
 

U
B

Y
 

0
.

.
 

m
o

o
 

4
-
b

 

0
0

0
 

o
a
o
 

0
0

0
 

P
U

P
 

.
*

*
 

0
0

0
 

rn
c
n
o
 

4
d

r
n

 

z
 

O
Q

O
W

 
a

0
0

0
 

W
O

O
 

a
v
o
9
 

V
I

.
.

.
 

0
0

0
 

0
0

0
 

In
 IC

 ln
 w

o
o

 
m

o
o

 
0

0
0

 
0

-
0

 
*.. 

m
o

o
 

0
0

0
 

In
 m

 0
 

d
 a

0
v

0
0

0
0

0
0

0
0

0
0

 
O

O
O

P
O

O
Q

W
O

O
O

O
O

 
O

O
~

O
o

Q
O

O
O

O
Q

Q
w

 
a

o
o

o
o

o
o

o
a

o
a

o
a

 
o

d
o

o
o

o
d

d
o

o
~

o
d

 
O

O
O

O
O

O
O

O
O

O
O

O
O

 
o

m
r

n
~

n
m

m
m

+
n

n
o

~
 

4
 

r
l 

-
4

 
d

 d
 

Z
 0

0
 

0
0

 
0
 0

 
0

 0
 0

 
. . 
0

 0
 a

 
o
rn

 
*

A
 

0
0

0
0

0
0

0
0

Q
 

0
0

0
0

0
0

0
0

0
 

W
O

O
O

O
O

O
O

O
 

0
0

0
0

0
0

0
0

0
 

......... 
0

0
0

0
0

0
0

0
0

 
O

~
O

O
O

O
O

O
Q

 
m

m
r

n
\

n
~

~
n

~
o

r
-

 
m

 
m

 



d
 

0
0

0
 

m
o

o
 

U
C

)
U

 

r
3

9
 

0
0

0
 

-
P

Q
 

N
d

 

4
 

0
0

0
0

 
O

O
O

O
 

0
0

0
0

 
0

0
0

0
 

a
d
d
 

0
0

0
0

 
O

O
O

O
 

Q
U

O
0

 
0

0
0

0
 

m
s

*
.

 
O

Q
O

Y
 

a
m

d
d

 
d

 

r
 
L
Z
Z
Z
X
 

Z
Z

E
~

Z
Z

~
Z

Z
Z

Z
 

Z
Z
~
Z
Z
Z
~
Z
E
Z
 

L
Z
Z
L
Z
Z
 

Z
Z

Z
~

 
Z
L
Z
Z
Z
 

z
z

z
 

P
 

0
 

0
 

0
 

n
 

0
 

0
 

0
 

0
 

0
 

0
 

0
0

 
0
 

0
 

0
 

0
 

0
 0

 
0
 

0
 

0
 

0
 

0
 

0
 

0
 

U
l
o
 

0
 

o
~

o
o

o
m

w
o

o
w

e
m

u
o

o
o

o
m

o
o

m
a

~
~

w
o

~
~

w
w

~
~

~
o

o
~

w
w

a
~

~
o

o
o

o
o

o
a

o
~

 
rn 

4
 

e
e

~
~

~
~

e
~

e
~

~
e

~
v

~
e

r
e

~
~

e
s

~
e

~
~

~
e

~
e

e
m

e
~

~
e

~
s

~
e

~
~

~
s

e
e

~
~

~
~

 
+

 
o

o
o

o
~

~
~

~
~

~
~

o
m

o
o

a
o

~
a

o
~

~
~

o
~

~
~

~
~

~
~

~
o

w
~

n
a

o
o

~
o

o
w

o
~

a
o

o
o

o
 

z
 

d
 

m
 

r
(
 

d
 

0
0

0
0

 
0

0
0

0
 

o
a

a
u

 
O

O
O

O
 

e
.

.
.

 
O

W
0

0
 

0
0

0
0

 
0
 0

 I- r
 

r
l 
d
 

az 
a
 

r
l

~
m

~
m

~
~

)
~

-
m

m
0

r
l

~
n

~
~

1
\

~
~

~
0

c
n

0
r

l
~

m
u

~
1

\
0

~
m

0
1

0
r

l
~

m
.

~
~

1
\

~
1

1
r

m
~

0
4

o
l

m
.

3
m

\
~

~
w

m
0

 
U
I 

~
~

;
~

~
~

~
~

;
~

~
~

m
m

m
m

m
~

m
~

~
i

c
~

.
~

~
~

c
~

~
)

~
-

-
m

~
~

~
w

m
~

~
w

~
m

m
m

m
m

m
m

m
m

m
o

 
n
n
n
n
m
 

m
m

m
m

m
m

m
m

n
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
e

 



d
Z

~
Z

~
d

~
t

A
t

~
A

A
J

Z
Z

Z
Z

Z
O

d
A

A
Z

Z
A

4
A

d
A

Z
A

A
A

d
d

A
4

~
I

J
~

Z
 

2 
z
d
d
E
E
Q
O
O
O
 

0
 
0
0
0
 

0
 

0
0

0
0

 
0

0
0

 
0

0
0

0
0

 
0

0
9

0
0

0
0

0
0

0
 

0
0

 
0

0
0

9
 

0
 

U
O

O
 

0
 

0
0

0
0

 
0

0
0

 
0

0
0

0
0

 
0

0
U

O
O

O
U

O
O

Q
 

U
U
 

W
O

O
0

 
0
 

0
0

0
 

0
 

0
0

0
0

 
Q

Q
Q

 
U

W
U

U
U

 
O

U
O

O
V

O
U

D
O

U
 

g
m

n
~

e
w

o
w

m
o

~
o

m
~

~
w

~
m

~
~

m
~

o
w

o
o

o
o

~
w

I
L

n
o

o
m

~
m

~
~

u
~

~
m

m
m

m
m

~
m

m
o

 
.

.
.

.
~

~
.

~
~

~
.

~
~

~
.

~
S

.
~

O
~

.
.

S
.

.
~

.
S

.
S

~
.

S
~

S
-

I
I

S
~

~
.

.
.

~
.

.
.

.
~

 
g 

O
N

N
O

O
O

~
~

N
O

W
Q

N
N

N
O

N
~

N
N

N
N

O
W

O
G

O
Q

N
N

N
o

N
N

N
N

N
~

N
N

~
N

O
 

m
 

L
 

d
 

Z
 

A
 

O
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

O
O

O
O

O
Q

O
 

O
a

O
O

O
O

o
o

o
O

P
O

O
O

O
O

O
O

O
O

0
0

 
P
 

a
0

Q
O

O
O

O
O

~
Q

O
W

O
O

0
0

0
0

0
P

O
O

Q
O

O
O

O
 0

0
0

0
~

O
O

O
O

~
0

U
O

O
~

P
0

0
0

0
0

0
 

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
0

O
O

O
O

O
O

O
O

O
O

O
 

O
O

w
O

O
w

o
O

O
O

o
o

O
O

O
w

O
O

O
O

o
o

 

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

" 
O

~
0

Q
0

~
0

0
~

~
0

~
0

0
0

~
0

~
0

0
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
~

O
N

O
~

~
W

O
O

O
O

O
~

~
 

d
w

m
m

m
-

m
~

m
 

m
 

m
m

m
 

m
 

~
w

w
m

m
m

m
~

m
 

m
m

*
m

m
-

-
~

m
m

m
 

m
w

t
n

m
w

m
n

m
n

~
m

 





J
c

l
A

 
0

0
0

 
-
0

0
 

W
O

O
 

0
0

9
 

. . 
m
m
m
 



o
o

w
 

Q
O

V
 

w
a

o
 

O
Q

O
 

... 
Q

O
Q

 
e
m
-
 

E
 

J
J

4
4

J
d

Z
J

4
J

Z
J

d
4

d
4

4
4

4
d

2
J

4
A

d
J

J
Z

4
 

SC 
d
4
Z
d
 
4
 
4
 

O
 

D
O

O
O

O
O

 
0

0
0

 
0

0
0

0
0

0
0

0
0

 
O

O
O

O
O

O
 

0
0

0
0

 
O

O
O

O
O

O
 

O
P

O
O

O
o

O
Q

a
u

 
a
 

O
O

O
O

U
Q

 
0

9
0

 
0

0
0

0
0

0
0

0
0

 
9

0
0

0
0

0
 

Q
O

O
O

 
Q

o
o

o
o

o
 

o
o

0
m

u
O

Q
o

u
u

 
U

U
O

U
U

O
 

0
0

0
 

O
O

O
U

O
O

U
P

O
 

O
O

O
O

O
O

 
Q

O
U

U
 

U
O

O
W

O
U

 
U

O
V

O
U

V
W

U
U

U
 

U
 
R
m
m
m
m
m
o
m
m
~
o
m
m
m
m
m
~
m
m
~
w
w
m
m
m
m
m
O
m
O
O
O
a
u
o
O
o
m
m
O
m
o
m
o
m
o
~
9
o
~
 

E
 *.................................~............... 

N
N

N
~

N
N

O
N

~
N

~
N

N
N

N
N

N
~

N
N

O
N

N
N

N
N

N
O

N
O

O
~

~
O

~
O

O
N

N
O

~
~

N
~

N
~

~
~

~
~

 
~

m
 

m
m

m
m

 
e
)
 

N
 

m
m

m
r-r, 

0
0

0
 

U
P

U
 

0
0

9
 

U
Q

U
 

... 
U

O
U

 
N

N
N

 

X
Z

E
 

9
3

9
 

0
0

0
 

d
o

o
o

o
o

o
o

a
o

o
 

O
Q

N
m

o
r

-
m

O
D

o
m

 
N

N
 

0
 

P
Ia

o
r
l 

c
j 

U
 0

 Q
 

m
o

o
 

0
0

0
 

0
0

0
 

. . 
u

a
o

 
m

o
o

 
d

o
m

 
0

 
N

 

0
0

0
 

0
 0

 0
 

0
0

0
 

O
Q

O
 

... 
0

0
0

 
O

r
"

+
 

d
 

O
Q

O
 

0
 0

 0
 

0
 0

 0
 

0
 0

 0
 

m
a

.
 

0
 0

 0
 

"
2

2
 a

0
0

 
0

 0
 0

 
0

0
-
 

0
 0

 0
 

. . 
w

o
o

 
f- 

m
 m
 

d
 

B
 

A
4
 
z
 

A
 2

 
n
 

a
Q

w
O

o
O

O
O

a
O

O
0

O
O

O
O

O
O

D
a

 
O

O
O

O
O

O
O

O
O

O
O

 
O

O
O

O
O

O
O

o
O

a
O

O
O

O
O

O
O

 
n
 

0
O

v
O

O
O

O
O

O
O

O
O

a
w

O
0

D
O

O
O

 
0

0
0

0
0

0
0

0
0

0
0

 
Q

w
O

U
O

O
O

o
0

O
O

~
O

O
u

O
O

 
O

W
O

O
O

O
O

O
D

O
O

O
O

O
O

O
O

O
O

O
 

O
O

O
O

O
V

O
O

O
O

O
 

O
O

O
O

~
O

O
O

O
~

O
Q

W
O

O
O

O
 

Cl 
O

U
0

0
0

0
0

0
a

0
0

0
0

0
0

o
u

m
m

o
0

O
O

O
O

O
o

o
O

O
O

m
O

O
Q

O
a

u
O

O
~

o
o

o
u

o
o

o
o

~
 

.................................................. 
0

0
0

0
0

0
0

0
9

0
P

0
0

0
0

"
0

N
N

O
w

0
O

0
0

0
0

Q
o

V
1

0
N

0
~

m
O

r
-

r
d

O
0

+
m

F
0

0
~

F
m

~
m

 
m

m
r

n
m

m
m

~
~

m
m

 
m

m
m

m
m

d
 

w
 

m
t

u
w

v
+

-
m

m
 

4
 

+
 
4

~
4

 
d

 
m

c
l 

C
1
 

E
 

X
Z
X
Z
Z
Z
Z
.
Z
Z
Z
Z
Z
Z
4
Z
Z
 
Z
Z
Z
Z
Z
2
4
b
4
4
Z
d
t
A
4
Z
Z
4
 
Z
Z
Z
t
Z
d
Z
A
A
A
A
t
4
4
 

n
 

0
 

0
 

n
 

0
 

0
0

 
0
 

o
w

 
0

0
0

 
0

 
0

 
0
 

0
0

 
0
 

0
0

 
o

o
a

 
0

 
0

0
0

0
 

C
O

 

0
 

0
 

0
 
a
0
 

0
 

0
0

 
0

0
0

 
u
 

a
0

0
0

 
0

0
 

0
 

O
U

W
O

 
0

0
 

tu 
o

~
o

o
~

~
o

o
~

o
o

o
o

m
~

~
m

o
o

~
~

~
~

~
~

~
m

m
~

m
~

m
m

~
m

~
n

m
~

~
~

~
o

~
n

o
~

m
~

m
o

m
m

 
Q

 
r

~
r

s
~

*
~

~
~

o
*

r
n

e
~

*
m

*
~

~
~

m
~

~
~

~
o

m
~

~
o

~
~

~
~

o
~

m
~

~
~

~
~

~
~

~
a

~
~

~
~

 
Q

~
~

~
~

~
~

~
~

O
~

O
O

O
O

O
~

O
O

~
O

O
O

O
O

O
~

O
O

O
O

O
~

O
~

~
O

O
O

O
O

O
O

O
~

~
~

O
O

O
 





0
0

0
 

0
0

0
 

U
W

U
 

0
0

0
 

*
.*

 
a
0
0
 

O
O

U
 

m
c

c
* 

4
 

0
0

0
0

 
O

P
O

O
 

Q
U

O
0

 
0

0
0

0
 

.... 0
0

0
 

m
o

o
 

o
m

0
 

0
0

0
 

.
*

*
 

0
0

0
 

0
0

0
 

m
m

m
 

9
0

0
 

0
0

0
 

0
9

9
 

0
0

0
 

. . s 
m

o
o

 
0

0
0

 
m

 m
 I- 

0
0

0
 

o
v

a
 

Q
U

O
 

Q
U

O
 

... 
9

9
0

 
0

0
0

 
n
m
m
 

0
0

0
 

0
0

0
 

9
 w
 0

 
w

o
o

 
9

.
.

 
-
0

0
 

0
0

0
 

m
t-r- 

a
0

0
0

 
P

D
Q

0
 

P
U

W
O

 
J

Q
W

U
 

* 
I 

I . 
o
o
o
a
 

V
O

O
O

 
r-m

m
ls

 

Z
Z
 0

 
a
 

0
 

0
0

0
 

0
.

.
 

O
Q

O
 

0
 

P
 

z
 

d
Z

L
 

O
O

Q
O

 
Q

O
O

O
 

V
O

O
O

 
0

0
0

0
0

0
0

 

o
d

c
io

d
o

d
 

0
0

0
0

 
N

r
l
r
n

r
l
 

X
 

0
 

A
 

d
2
-
1
 

4
 

A
Z

J
 

Z
 

Z
A
A
T
 
Z
L
Z
Z
Z
Z
Z
A
Z
Z
Z
 
Z
 

g
8

1
1

g
z$

8
1

g
g

g
 

8
8

8
8

8
8

8
8

8
8

g
O

g
 

g
p

g
 

g 
g

g
 

g 
0
 

0
 

n
o

 
o

o
 

a
o

r
o

o
m

 
m

o
o

u
o

o
o

o
o

m
w

o
m

 
m

o
o

 
o

 
m

m
 

a
 

0
 

a
 

Ln 
U

 
W
 

N
~

P
Q

~
O

N
~

N
~

~
N

O
N

0
0

Q
~

V
1

U
~

O
N

O
L

n
N

O
N

0
O

O
O

O
N

N
~

~
O

O
O

O
Q

O
O

N
O

~
Q

~
O

 
V
)
 

Q
 

~
.

~
~

~
~

~
~

.
~

.
~

.
~

~
~

~
~

~
S

*
S

~
~

~
~

~
~

~
I

~
S

~
~

~
~

~
~

~
~

~
~

~
S

~
~

S
~

~
~

 
c
 

o
~

~
m

~
~

~
~

~
~

~
~

~
~

o
w

~
o

~
o

r
l

~
~

~
o

o
o

o
o

m
a

m
~

o
o

o
~

~
a

a
~

o
o

o
~

o
a

o
~

~
 

Z
 

m
m

d
 

m
 

N
 

r
l 

0
0

0
 

0
0

0
 

0
 0

 0
 

m
o

m
 

0
.

.
 

0
 0

 0
 

0
 0

 9
 

0
 N

 Y
I 

d
 

c
l
 

0
0

0
 

0
0

0
 

0
0

0
 

m
o

w
 

.
(

I
.
 

0
0

0
 

0
 0

 0
 

22: 



d
Z
o
 

a
 
a
 

v
 

0
 

m
o
o
 

..* 
N

O
0

 
N

 

0
0

0
0

 
U

O
O

O
 

0
 0

 w
 0

 
o

o
o

v
 

9
0

0
 

0
0

0
 

0
0

9
 

9
3

9
 

m
o
o
 

(s
 0
 

I- 



0
0

6
)

 
O

?
W

O
W

 
w

e
*

.
 

O
O

P
 

N
N

F
 

0
0

0
 

o
a

e
 

m
o

o
 

O
U

U
 

... 
m

o
o

 
v

 r- U
 

4
 

4
 

Z
I
L

z
d

Z
X

Z
Z

Z
Z

L
d

Z
Z

Z
Z

T
Z

Z
Z

 
d

J
 

d
d

d
4

L
d

Z
d

d
A

4
A

d
Z

J
d

d
.
A

 
J

A
d

d
d

d
 

n
 

o
 

w
 

o
o

a
o

e
o

o
o

o
 

o
 

u
o

o
a

o
m

 
o

o
o

o
o

w
o

m
o

o
o

 
P
 

0
 

0
 

O
O

O
Q

O
O

O
W

O
 

Q
 

O
V

O
O

P
~

 O
P

O
V

Q
O

U
O

O
P

W
 

0
 

0
 

O
O

O
O

O
O

O
U

Q
 

0
 

O
Q

P
O

O
O

 
0

0
0

U
O

0
0

0
0

0
0

 
~

~
~

~
O

~
~

O
O

O
O

O
O

O
O

O
O

O
~

O
~

~
~

~
~

~
O

O
O

~
O

O
O

O
~

O
O

O
O

O
Q

~
~

~
~

~
~

~
~

~
~

 
~

*
*

.
.

*
*

.
.

.
.

.
*

.
.

.
.

.
.

*
*

.
*

*
.

.
.

*
*

*
.

.
.

*
*

*
*

*
*

~
*

*
.

*
*

*
*

.
*

*
*

 
0

0
U

0
0

0
0

0
0

0
0

0
0

0
0

0
Q

0
0

Q
0

0
0

0
0

0
0

0
0

0
0

0
0

W
0

0
0

0
Q

W
0

0
0

0
0

Q
0

0
0

0
 

0
 

0
 

,d
 

O
D

O
O

~
D

O
O

O
 D

 
0

0
0

0
0

0
 

0
0

0
D

D
0

0
0

0
0

0
 

4
 

m
n

d
d

~
~

d
d

d
 

d
 

d
r
l
d

d
d

d
 

d
d

d
d

n
~

d
d

~
d

d
~

 



-
I 

-
I
2

 
4

0
 

4
 

t
 J

 
Z

A
A

 
4

L
S

Z
 

2
 

L
X
 

4
 

Q
O

O
O

O
O

O
O

O
O

O
O

O
Q

O
 

0
0

 
0

0
0

0
0

0
0

0
0

0
 

Q
O

O
O

 
0

0
0

0
 

U
Q

Q
Q

Q
O

~
~

W
O

U
Q

O
O

Q
 0
9

 
Q

O
O

O
O

O
U

Q
O

O
 

Q
U

W
U

 
O

W
O

U
 

0
 
a
0
 

0
0

 

~
0

0
0

Q
0

0
0

0
P

0
0

0
0

0
 0

0
 

O
O

O
a

O
D

u
O

O
a

 
O

O
O

Q
 

Q
O

O
O

 
0

 
0

0
 

0
0

 
0

 
0

0
 

0
0

 
u

v
m

v
w

u
~

~
0

~
~

u
u

o
0

0
m

~
0

~
0

v
w

0
~

0
~

u
0

0
~

3
0

v
~

~
o

~
~

~
0

e
o

0
o

o
a

o
o

o
a

 
*

*
*

*
*

*
*

*
*

*
*

*
 e

*
*

*
*

*
*

*
e

~
*

*
e

*
*

*
m

*
*

*
o

m
*

*
.

e
~

.
*

*
m

*
o

e
*

*
*

*
 

~
O

O
M

O
I

n
~

0
0

O
9

0
P

O
I

n
O

O
~

0
O

O
O

~
L

n
Q

O
~

O
O

U
V

I
W

O
V

O
~

Y
I

O
~

O
U

V
~

O
W

~
Q

~
Q

~
 

d
~

m
d

m
d

 
a

m
~

w
~

~
n

 
+

a
m

d
 
c
n
d
-
c
l
 

d
m

*
 

m
 

m
 

~
c

l
 o

 

Z
 

Z
Z

L
Z

Z
O

Z
2

Z
Z

Z
Z

L
~

Z
~

Z
Z

X
Z

Z
O

Z
Z

Z
Z

P
Z

2
2

X
Z

t
2

Z
Z

~
Z

A
~

Z
Z

~
d

Z
Z

d
~

d
Z

 
a
 

o
 

Q
 

o
a

o
 

P
 

O
Z

 
Z

Z
 

4
 

4
 
4
 

2
4
2
 

J
 

Z
d

d
Z

Z
 
4
t
 

Z
 
4
 

Z
 

Z
d

d
Z

Z
Z

4
L

Z
Z

Z
4

d
Z

 
a
 

0
 

0
0

0
0

0
0

0
0

 
O

 
0

0
0

0
 

o
m

 
0

0
 
a
 

0
0

0
 

0
0

 
0

0
 

o
 

o
o

o
o

o
o

o
o

 
a

 
o

o
o

o
 

o
w

 
o

o
 

o
 

o
m

o
 
a
o
 
o
o
 

0
 

a
 

0
0

 
0
 

Q
 

w
m

o
m

a
m

o
e

 
n
 

w
m

u
o

 
m

a
 

a
n
 
o
 
o
n
o
 
o
o
 
m
m
 

~
n
 

Q
W

 
a

m
 

2 
O

O
~

Q
O

O
N

V
N

Q
N

~
Q

O
N

O
U

N
+

O
O

N
N

O
O

~
N

O
~

W
O

N
~

O
I

C
O

O
N

N
O

O
O

N
~

W
O

O
N

~
O

 
vl 

*
*

*
.

*
*

.
*

*
e

m
 

*
*

*
*

1
e

e
m

*
*

*
*

m
*

*
*

e
e

*
*

a
m

*
*

*
*

e
.

.
*

*
m

*
*

*
.

*
e

*
 

!- 
~

~
~

~
~

~
~

~
O

~
O

~
N

O
W

O
N

O
Q

N
O

O
O

~
O

O
O

O
~

~
O

L
~

O
W

O
Q

~
W

O
O

O
O

O
O

,
O

O
O

~
O

Q
O

 
ZL 
W

 
z
 

W
 



d
 4
 

Z
J

Z
Z

Z
Z

Z
 

Z
X

I
Z

A
Z

 
z
 

Z
L

Z
Z

Z
Z

A
L

J
~

Z
A

~
Z

Z
Z

Z
Z

Z
Z

Z
Z

Z
L

Z
Z

 
Q

O
O

O
O

O
W

 
O

 
W

 
0

0
0

 
0

0
0

0
0

0
0

 
0

 
0

 
v
 

0
 

0
 

0
 

0
0

 
0

0
 

0
0

0
0

0
0

0
 

0
 

0
 
0
0
 

0
0

 
, 

0
 

0
 

9
 

0
 

0
 

U
W

 
0

.
0

 
O

9
O

O
B

O
~

W
O

O
O

U
O

O
U

O
O

O
O

U
O

O
O

~
D

O
O

O
O

O
V

O
U

U
O

U
W

O
O

O
O

0
Q

O
Q

W
O

O
W

~
 

*
*

.
*

*
*

*
 
s

*
*

s
*

*
*

.
*

*
*

s
s

*
*

*
s

*
*

*
*

*
*

e
*

*
*

a
*

.
*

.
*

*
*

*
s

*
*

*
*

*
o

 
a

m
m

m
0

0
0

0
m

0
0

m
0

o
U

D
0

v
0

m
o

m
O

O
O

~
Q

w
O

O
m

o
L

n
c

n
m

m
V

1
O

w
O

~
v

~
a

~
o

o
m

~
u

 
r

l
 

r
l
r

l
w

 
N

 
m

 

X
 

d
d

2
Z

Z
Z

4
Z

Z
Z

Z
Z

Z
Z

Z
Z

T
Z

Z
Z

Z
Z

Z
Z

Z
Z

Z
Z

Z
Z

Z
Z

 
Z

d
 

Z
Z

Z
Z

E
 

Z
A

d
Z

Z
Z

Z
 

a
 

0
0

 
o

 
a
 

0
0

 
0

 
0

0
 

a
0

 
0
 

0
0

 

9
9

 
0

 
0

0
 

0
0

 
0

 
0

0
 

0
0

 
0

0
 

0
 

Q
W

 
4
 

W
Q

O
O

O
O

O
O

O
O

O
O

W
O

O
~

Q
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
o

O
O

~
O

O
O

~
~

O
O

w
o

 
n

 
a
 

~
~

s
s

s
s

s
~

~
r

s
s

~
~

~
e

r
m

~
~

~
~

s
s

~
m

s
s

~
s

~
~

~
e

s
s

~
o

~
s

e
m

~
~

s
s

s
s

s
~

 
r
 

O
O

O
~

~
~

O
~

O
O

O
O

~
O

O
~

~
Q

~
O

O
~

O
O

O
O

O
D

O
~

~
~

O
O

O
O

O
O

D
O

~
~

~
~

~
~

~
~

~
~

 

E 
d

 4
 

d
 

(
*
IN

 
d

m
 

m
 

c
r
r
l 

ac 

Z
d

d
d

d
4

d
 

Z
 

Z
Z
Z
 

2
 

Z
J

4
Z

 
O

O
O

O
O

0
O

O
O

O
O

o
a

O
O

O
O

O
O

o
o

o
a

 
O

O
O

O
O

O
O

O
O

O
 

0
0

0
0

 
O

~
Q

P
~

O
O

~
~

V
O

D
~

O
O

O
O

O
O

O
O

O
Q

 
O

O
O

O
O

O
O

O
O

U
 
o
u
o
o
 

0
0

 
0

 
0

0
 

O
O

O
O

O
O

O
O

a
O

O
O

O
a

O
0

O
o

O
O

0
0

0
 

a
Q

0
0

0
0

0
0

0
0

 
0

0
0

0
 

0
0

 
0
 

0
0

 
0

0
 

0
 

0
0

 
~

~
~

~
~

~
a

~
u

u
~

~
~

~
~

o
~

~
a

~
m

o
o

~
m

~
m

m
m

m
~

~
~

~
~

~
~

o
v

o
o

o
o

~
~

o
u

m
m

a
 

*
......*

...*
..*

..*
*

 
~

*
*

*
*

.
~

.
*

*
*

.
.

.
#

.
.

.
.

.
.

*
*

.
.

.
,

,
*

*
.

 
0

0
~

0
0

0
0

~
0

0
~

0
0

a
P

*
m

m
0

a
N

O
O

O
N

N
N

N
N

N
m

L
n

O
m

O
O

O
m

O
O

o
u

r
C

m
Q

m
a

N
~

v
 

m
w

d
m

m
m

~
d

.
+

-
 

w
d

m
m

 
d
u
d
-
 

N
N

 
4
 

N
 

d
-

 
d
 



2
 

Z
X
4
 
A
 
X
 

A
 

2Z 
2
 

L
 

4
 

0
0

9
0

0
0

0
0

Q
9

0
0

0
0

0
 

0
0

0
a

 
0

0
0

0
0

0
 

0
 

0
0

0
0

 
V

O
~

O
a

O
O

O
O

O
O

O
a

O
O

 
0

0
0

U
0

0
a

0
0

0
P

w
0

0
v

 
o
w
0
0
 

o
=

m
m

w
0

 
a
 

0
0

0
0

 
0

0
0

v
0

0
0

0
0

0
a

0
0

0
a

 
0

0
0

0
0

0
0

0
Q

0
0

9
0

~
 

U
O

O
O

 
0

0
0

0
0

0
 

0
 

0
0

0
0

 
Q

O
D

O
O

O
W

O
O

O
O

O
O

O
O

 
~

~
o

~
u

~
a

a
u

a
~

~
v

v
v

o
o

u
o

v
~

~
~

~
o

~
w

~
~

~
~

~
w

~
~

~
~

~
~

v
o

~
a

o
u

u
o

o
a

~
o

 

Z
~

A
Z

A
J

~
 

~
A
Z
Z
A
A
X
 ~

~
~

~
z

~
~

~
z

~
z

x
t

t
~

~
z

z
z

~
~

z
z

z
t

z
z

z
~

~
~

x
~

e
~

 
n

o
0

 
Q

0
0

0
0

0
 

0
0

 
0

0
 

0
0

 
0
 

P
O

W
 

0
0

0
Q

0
0

 
0

0
 

0
0

 
0

0
 

U
 

0
0

 
P

O
O

Q
O

U
 

0
0

 
0

9
 

0
-
 

a
 

Z
0

0
0

Q
0

0
0

w
0

0
0

0
0

0
0

0
0

0
(
1

0
0

0
0

e
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

W
*

.
~

.
.

*
*

*
*

*
*

*
*

*
*

.
*

.
*

*
*

*
.

.
*

.
.

.
*

.
*

.
.

*
.

*
*

*
*

*
*

.
*

*
*

.
.

*
.

.
*

 
o

o
o

o
o

~
~

o
~

~
~

~
o

o
o

m
o

o
~

a
~

t
l

o
~

~
~

~
~

~
~

~
o

~
~

~
~

~
~

w
~

a
o

o
~

w
o

w
o

o
o

 
0

0
 

O
Q

O
O

O
O

 
0

0
 

0
0

 
0

 
4

4
 

d
d

4
N

d
d

 
2
2
 

m
- 

4
-
 

d
 

E
 

d
4

 
J
 

Z
 
Z
 
4
 
Z
A
 
Z
A
A
A
A
Z
 

Z
d

 
Z

Z
Z

Z
Z

 
Z
 

Z
Z

Z
Z

 
P

O
O

O
O

Q
W

O
O

O
O

O
~

O
O

O
O

O
O

 o
 

0
0

0
 

0
0

 
a

a
o

o
 

o
 

o
w

 
a
 

0
0

 
n

~
o

o
o

o
o

o
o

o
o

o
o

o
o

Q
o

o
o

 o 
0

0
0

 
0

0
 

0
0

0
0

 
o

 
0

0
 

o
 

0
0

 
O

O
O

O
O

O
O

O
Q

O
O

O
O

O
O

~
U

O
 

m
 
a
a
a
 

0
0

 
0

0
0

0
 

o
 

0
0

 
o

 
0

0
 

~
o

o
o

o
o

o
o

u
~

o
o

m
o

o
o

w
o

o
o

~
~

~
~

~
~

~
u

o
o

w
w

a
~

~
o

o
~

o
~

a
o

o
~

o
u

o
w

o
o

~
 

~
.

~
*

s
r

*
~

.
r

~
~

r
e

*
r

e
~

.
.

.
e

o
~

e
e

*
e

~
~

s
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

e
e

~
~

s
 

O
O

O
O

O
O

O
O

O
O

o
D

O
O

O
O

O
m

O
O

0
o

O
O

O
O

O
O

O
a

C
3

O
O

C
)

o
O

O
0

O
O

~
o

o
o

o
o

o
o

o
~

 
o

o
m

o
o

~
o

o
~

~
n

'
n

o
~

~
o

o
m

~
 

H
m

d
 

rn 
5 

g
m

~
 

m
z

 
m

m
m

m
 

Q
 

D
 

'n
o

 
F

 
m

r
n

d
r

c
r

n
m

m
~

r
u

 
2
 

-2%
 



9
0

0
 

U
W

D
 

0
 U

 0
 

0
9

0
 

* * * 
0

0
0

 
m

o
m

 
d
 
d

 w
 

0
0

0
 

0
0
0
 

U
O

O
 

O
W

0
 

* 
W
Q
Q
 

0
0

0
 

m
*

l- 

0
0

9
 

O
Q

Q
 

m
u

0
 

m
u

0
 

*
*

*
 

a
v

o
 

o
a

t- 
o

m
 

r
)
 

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
 

O
U

O
O

O
P

O
 

o
P
O
o
o
Y
e
 

....... 
O

O
O

O
O

U
O

 
U

O
o

o
Q

m
O

 
m

~
-

~
m

m
r

l
m

 

w
o
o
 

0
0

0
 

U
O

O
 

0
0

0
 

a
m

*
 

V
V

O
 

0
0

0
 

m
m

w
 

a
 

Z
L

 
x
 

z
z
 

~
Z

Z
 

Z
Z
J
 

&
a

 
Z

A
-

I
Z

Z
 

A
Z
Z
Z
J
A
 

A
A
 

Z
Z

J
Z

Z
 

a
 

0
0

0
0

0
0

 
0

0
0

 
0

0
0

 
0

 
0

0
0

 
a
 

0
0

 
0

0
0

 
0

0
0

0
0

P
0

 
0

 
0
 

0
9

0
0

0
0

 
0

0
0

 
O

W
9

 
0

 
G

O
O

 
U

 
0

0
 

W
O

O
 

0
0

0
0

0
0

0
 

w
 

0
0

0
0

0
0

 
W

O
O

 
W

O
O

 
0

 
O

D
0

 
0
 

0
0

 
W

O
W

 
0
O
O
O
C
)
W
O
 

0
 

m
 

o
0

0
~

~
U

U
O

O
W

u
O

O
O

U
U

U
O

O
O

O
O

O
O

U
O

~
O

Q
O

O
O

V
W

U
O

O
O

O
U

U
v

U
~

~
O

O
W

Q
W

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

Q
O

O
0

O
O

u
O

O
O

o
P

Q
Q

~
o

m
0

0
u

Q
O

m
O

m
o

m
O

m
m

o
O

~
~

Y
I

Q
O

w
m

V
I

o
m

m
m

w
o

o
m

Q
o

 
o

+
-

n
m

o
 

m
m

m
 

+
a

 
m

 
m

 
m

 
d
m
 

N
 

m
 

4
 

L
 

Z
Z

Z
d

Z
Z

2
 
Z
Z
Z
Z
Z
t
 

Z
z

z
~

z
Z

Z
z

Z
z

Z
Z

L
z

z
z

Z
t

t
z

~
Z

Z
L

r
z

2
:

Z
z

z
z

x
Z

2
Z

 
a
 

e
 

o
 

o
 

a
 

0
 

0
 

0
 

w
 

0
 

0
 

2
 

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

Q
O

O
O

O
O

O
O

O
Q

O
O

O
O

W
O

O
W

O
O

Q
O

 
.'* 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 
a
 

~
o

o
n

~
o

o
a

o
w

o
o

m
o

m
~

~
~

o
o

o
o

o
m

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
a

e
o

o
w

o
~

~
o

 
r
l
 

d
 



Z
 

2
2

 
L
g
Z
O
T
Z
P
 

Z
B

2
 

2
2

X
A

A
Z

J
A

 
Z
4
Z
 

D
 

O
P

 
0

 
0

0
0

0
 

O
Q

 
O

O
O

O
O

 
0
 

W
O

O
 

a
 

0
0

 
o

 
o

 
u

 
U

Q
O

O
 

0
0

 
O
O
O
O
W
 

a
 

o
o

o
 
o
 
o
u
 

v
w

o
 
o
o
o
 

o
o

 
Q

 
o

 
u

 
~

v
o

a
 

o
v

 
o

o
a

o
o

 
v

 
o

o
o

 
o

 
u

o
 

=
o

m
 

a
v

o
 

u
v

 
m

 
~

o
~

~
c

o
0

o
o

o
o

o
o

o
Q

o
u

o
o

o
O

O
P

P
O

"
O

O
O

~
O

O
"

O
O

~
v

O
O

o
o

~
o

~
~

w
o

v
~

~
 

n
 

~
.

e
e

.
r

e
r

.
e

m
.

e
e

m
.

e
m

.
e

~
~

~
*

e
*

e
e

e
.

e
e

~
~

*
~

m
m

e
~

e
m

~
e

*
~

e
*

e
~

 
~

~
a

u
o

m
~

~
w

w
~

~
o

~
n

m
m

m
o

m
m

o
~

n
m

~
~

m
~

m
u

o
m

m
~

~
~

m
m

u
m

m
o

o
~

m
o

u
~

~
o

 
o

 
r
"
 

d
 

r
l
*
+

 
4

4
 

c
l 

r
l
 

+
N

 
m
 

m
 

ln
v
 

m
 

m
 

r
 

A
~

Z
~

Z
J

A
A

~
~

Z
A

Z
Z

Z
Z

~
Z

Z
-

I
Z

Z
Z

~
A

A
 

Z
~

~
Z

~
A

Z
J

Z
 

~
d

 
A
 

.?
 

n
 
0
 

0
 
0
0
0
0
0
 
0
 

0
 

0
 

O
O
O
O
 
0
0
 
0
0
 
w 

o
o
o
o
o
o
o
o
o
o
o
o
o
 

0
 

0
 
0
0
0
0
0
 
0
 

0
 

0
 

0
0
0
0
 

0
0

 
0
0
 

Q
 
W
O
O
Q
D
O
O
O
O
O
O
O
O
 

0
 

0
 
a
0
0
0
0
 
0
 

0
 

0
 

0
0
0
0
 
0
0
 
0
0
 

0
 
0
0
0
0
0
0
0
0
0
0
0
0
0
 

L
U

 
m

~
o

m
o

~
m

m
m

m
o

m
o

o
o

~
m

~
o

m
~

~
~

m
~

n
m

o
o

m
m

o
m

m
o

m
o

o
~

m
m

m
o

~
m

m
m

o
m

o
~

 
a
 

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



Z
 

n
o

o
 

a
v

o
 

0
 0

 

=
-9 3 
0

0
 

," 
N

 

Z
Z

Z
 
A
 

z
 

Z
 t
 r
l 

z
 

t
 

d
 

Z
 

a
 

0
 

0
0

9
0

 
0

0
0

 
Q

O
O

Q
 

O
O

W
O

O
Q

O
O

O
O

O
O

O
O

O
O

 
0

0
9

0
0

0
0

0
0

0
0

0
0

0
 

p
 

0
 

0
0

0
0

 
0

0
0

 
0

0
0

0
 

0
0

0
0

0
0

0
0

~
0

0
0

0
0

a
0

 O
a

O
a

O
0

O
O

O
O

O
o

O
O

 
0
 

0
0

0
0

 
0

0
0

 
0

0
0

0
 

O
U

O
O

O
Q

D
V

Q
0

0
~

0
0

0
0

 O
O

O
U

O
U

O
O

O
U

O
Q

O
Q

 
~

0
0

0
0

0
w

0
v

O
U

U
o

O
o

a
0

0
0

0
0

9
9

0
0

0
0

O
O

O
0

0
o

w
O

~
w

v
O

a
O

O
O

O
u

v
~

P
o

a
u

o
O

Q
~

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

m
m

.
e

.
.

e
e

.
.

.
.

o
.

r
e

.
.

.
.

.
m

.
.

.
.

r
.

.
.

.
 

O
0

O
O

w
a

O
v

O
O

O
O

O
O

O
~

a
O

O
a

O
O

O
O

O
O

P
O

O
a

O
0

w
O

a
Q

O
a

U
O

o
~

o
0

o
~

o
o

o
o

 
Q

 
0

0
0

0
 

0
0

0
 

M
O
O
M
 

~
O

P
0

0
0

0
0

~
0

0
0

0
0

~
W

 
0

0
0

U
~

0
0

0
0

0
0

0
0

0
 

~
r
 

m
~

w
d

 
~

m
(

c
 

m
m
-
 

d
m

d
m

m
m

m
m

 
m

m
m

m
m

 
m

 
m

~
m

m
~

m
m

n
m

~
m

m
m

o
 

4
 



A
 

0
0

0
0

 
O

O
C

a
D

 
v
o
v
0
 

0
0

0
0

 
0

s
.

.
 

O
O

O
P

 
O

O
O

d
 

F
m
m
 

0
0

0
0

 
W

O
U

O
 

V
Q

U
O

 
O

Q
O

Q
 

.... 
0

0
0

 
0

0
0

 
o

m
0

 

9
3

4
 

o
u

o
 

9
0

0
 

m
rlrc

 

0
0

0
 

0
0

0
 

0
0

0
 

9
3

9
 

Q
U

O
 

m
o
o
 

m
m
 

r
(
 

=
0

 
0
 

0
 

o
rn

 
*. 0
 0

 

*'od 
0

 0
 

u
rn

 
O

O
L

n
N

 
.

I
.

.
 

0
0

0
0

 d
z

a
 

8 
8
 

m
 

m
 

N
O

N
 

. I
.

 
0

0
0

 

Z
d

A
Z

Z
J

J
Z

I
Z

A
A

J
Z

 
0

0
 

0
0

 
0
 0

 0
 

0
0

 
0

0
 

0
 U

 0
 

Lnm 
m

u
l 

m
m

rn
 

O
N

N
O

O
N

N
O

O
O

N
N

N
O

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

O
O

O
O

O
O

O
O

O
U

O
O

O
O

 

0
0

0
 

V
P

U
 

U
U

U
 

Q
U
O
 

0
.

0
 

o
a
o
 

0
 0

 0
 

0
 9

 0
 

d
d

d
 

O
O

O
P

 
O

U
O

W
 

0
 9

 O
 P

 
m

o
o

Q
 

.... 
O

O
O

T
,
 

0
 O

 0
 0
 

m
i
-
m
P
-
 

- 
.

-
 

m
a

.
.

 



X
 

A
Z
Z
Z
d
Z
 

A
L
d
 
Z
A
d
d
4
 

d
%
d
 

0
 
0
 

A
Z
Z
 

~
e

r
z

r
d

~
 

d
d

~
r

~
z

 
O

 
P

O
0

0
0

0
 
0

0
 

0
0

0
0

0
0

0
0

 
Q

O
O

O
O

O
O

O
 

o
w

 
0
 

0
 

0
 

0
0

0
0

0
0

 
0

0
 

w
o

~
a

O
O

o
o

 
0

Q
0

0
0

0
0

0
 

0
0

 
0

0
0

0
0

0
 

U
 

O
 

0
 

0
W

V
O

0
0

 
O

W
 

Q
U

U
U

0
0

W
0

 
W

O
O

O
O

U
Q

O
 

W
V

 
O

O
U

O
D

O
 

P
 

0
0

U
0

0
0

 
0
 

m
 

0
o

U
O

o
O

O
U

O
O

O
O

O
O

v
w

O
a

w
v

o
U

O
m

o
v

O
v

P
O

U
y

~
q

~
'

1
~

~
y

~
y

~
~

~
~

~
~

~
~

~
 

m. .......**...................... 

d
 

0
 0

 0
 

0
0

0
 

0
0

0
 

o
v

m
 

0
.

.
 

O
O

N
 

0
0

 
rn

N
 

Z
J

r
l
 

O
Q

 
O
D
 

0
0

 
o
m
m
 

... 
P

N
N

 

YL 
A
Z
Z
Z
 

Z
Z
A
Z
 

Z
Z
A
A
A
d
d
 

e
 

0
 

Z
 

X
d
Z
X
Z
Z
 
4
 

Z
A
d
 

a
0

 
0

 
0

0
 

O
O

O
O

O
O

O
O

O
O

O
O

O
 

0
0

 
0
 

0
0

0
0

 
O

O
O

O
O

 X
Z

Z
 

0
 

0
 

0
0

 
a

 
0

0
 

0
0

0
0

0
0

0
0

0
a

w
0

0
 

0
0

 
0
 

0
 

a
 

o
w

 
o

 
0

0
 

O
P

O
O

O
O

O
~

O
U

O
O

O
 0

0
 

u
 

0
0

0
0

 
o

o
v

u
 

o
o

o
o

o
 

o
o

w
o

o
 

u
 

u
 

u
 

~
O

O
O

O
~

O
O

O
O

O
O

O
O

~
~

O
U

O
O

~
~

~
O

O
O

U
O

~
~

~
O

O
~

O
O

O
O

U
U

~
O

~
~

~
~

~
~

~
~

 
m

 
4
 

a
.

 r
~

*
*

*
*

r
*

*
*

*
*

*
.

r
*

*
.

.
s

*
e

*
*

~
~

*
*

*
~

*
*

e
e

*
o

~
*

~
*

*
~

~
*

*
*

*
~

 
+

 
~

O
O

O
O

Q
Q

O
~

O
O

O
O

O
O

P
O

~
O

O
~

O
O

O
O

O
O

O
O

O
O

O
~

O
~

O
~

O
O

O
~

~
~

~
~

~
~

~
~

~
 

Z
 

d
 

m
~ 

d
 

m
w

 
~

~
H

~
~

N
~

N
N

N
N

N
N

 
m
m
 

4
 

W
 

N
d

N
N

 
d

m
N

N
N

 
N

 

a
 

LU 

P
 

J
d

Z
 

Z
P
A
d
d
d
 

4
A
Z
J
 

A
J
d
J
f
A
 

A
d
2
 
Z
T
A
A
 
A
Z
d
A
A
 
4
A
7
 

n
 

0
0

 
0

0
0

0
 

0
0
 

0
0

0
0

0
0

 
0

0
0

0
0

0
0

 
O

O
O

O
O

 
0
 
0
 

O
O

D
C

 
0
3
0
O
O
O
 

0
 

0
0

 
O

O
O

O
 

0
9

 
O

O
O

O
O

O
 

0
0

0
0

0
0

0
 

0
0

0
0

0
 

0
 
0
 

D
O
0
0
 

o
o

P
o

o
o

 
0

0
0

0
 

0
0

 
0

0
0

0
0

0
 

O
O

O
W

O
O

O
 

0
0

0
0

0
 
0
 

O
 

O
Q

O
D

 
O
O
U
O
O
O
 

u
 

~
~
o
~
~
'
.
n
~
o
~
m
~
o
~
o
m
a
m
m
o
~
a
o
m
I
n
m
m
o
m
!
n
m
o
m
o
u
I
o
o
~
o
v
I
L
n
a
m
~
m
m
m
m
m
!
n
~
 

m
 

~
~

~
~

~
s

~
~

*
~

*
~

~
~

r
~

w
~

~
*

*
e

*
m

*
e

~
~

~
e

~
~

~
*

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
,

 
0
0
0
~
m
d
~
0
0
0
0
0
0
~
0
~
0
a
0
0
~
~
0
0
0
0
0
0
~
-
~
d
0
0
0
d
0
0
~
0
~
~
0
0
w
0
d
0
a
0
 



0
0

0
 

V
Q

Q
 

O
D

0
 

o
w
0
 

e
m

*
 

w
o
o
 

m
 n

l m
 

h
o

o
o

a
 

0
0

9
9

0
 

P
O
0
0
 

C
*
a
w
w
o
 

W
7

.
w

.
.

 
0
 0
 0
 0
 

v
 
0
 0
 0

 
m

~
+

m
 

S
Z

X
E

Z
 

0
 

z
?

0
0

0
0

 
I
n

.
.
.
.
 

W
O
O
0
 

0
 E

) 0
 

a
u
u
 

0
0

9
 

0
0

0
 

0
.

.
 

w
o

o
 

O
O

L
n

 
h
l N

 4
 0

 0
 0
 

0
0
0
 

0
0
0
 

0
0

0
 

0
.

-
 

0
0

9
 

w
o
o
 

t
n
m
m
 

2
 2
 2

 

0
0
0
 

. 
0 . 

0
9
0
 

..... 
Q
O
O
Q
O
 

Q
O

U
\

Q
W

 
N

V
d

m
N

 





O
Q

O
 

O
W
0
 

0
0

0
 

7
5
7
 

0
0

0
 

m
r

n
o

 
d
 

J
Z

J
 

0
 
0
 

0
 

0
 

0
 

0
 

Y
S

S
 

2
0

0
 

d
 d

o
o

t
io

 



Z
 

O
O

O
Q

Q
 

n
o
o
o
o
 

O
W

W
O

 
5

3
9

3
9

 
o
o
o
o
 

0
 0

 0
 0

 
f

-
m

n
m

 



THE FREQUEMCY OISTRIBUTIONS AND HISTOGRAMS ON THt  FOLLOMING PAGES ARE ON LOGARITHMIC SCALESqANO EPPLOY THE SAPE CLASS INTERVALS 
A S  USED IN REPORTING +STEP SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSES. IMPORTANT NGTE- THE ST~TISTICS  GIVE^ eELcU TPE FISIGGR~CS 
ARE DERIVED ONLY FROM DATA VALUES U I T H l k  THE RINGES OF ANALYTICAL CETERMINATIONm AND ARE, TFEREFOREt OIOSED I F  ChTd  VALUES 
QUALIFIED WITH N *  tl G. T, au H CODES ARE PRESENT. SEE LITER SECTION OF OUTPUT FOR STATISTICAL ESTIMATES THAT ARE UNBIISEC IN 
THIS REGARD. THE GEONETKIC MEAN I S  AN ESTICATE OF 'CENTRAL TENDENCY*' OR OF A CHAR4CTERISTIC V A L L E t  CF A FRECUEKCY C I S T R I E V T I O N  
THAT I S  APPROXIMATELY SYHHETRICAL ON P LOG SCALE* hND I S  THEREFORE USEFUL FOR CHhRACTERIZIRG CANY GEOCHEPICAL C I S T R I B U T I C h S -  
THE G E o n E T R I c  MEAN IS NOT aN ESTIMATE OF GEGCHECICAL ABUNDANCE ANC IS OF NO VALUE IN ESTICATING RESERVES aR TCTAL  AYOUETS CF 
ELEMENTS PRESENT. SEE USGS PROFESSInNAL PAPER 574-8 FOR FURTHER DISCUSSION. SEE USGS B L L L E r l N  1 1 4 7 E 1  PlGE 23. FCR EXPLPNITIQN 
OF GEOHETRIC DEVIATION. 



FREQUENCY TABLE FOR COLUMN 1 ( FE PCT t 

LIMITS 
LOWER - UPPER 

3.8E-02 - 5.6E-02 
5.6E-02 - 8.3E-02 
8 .X -02  - 1.2E-01 
i.2E-01 - 1.8E-01 
1.8E-01 - 2.6E-01 
9.6E-01- 3.8E-Of 
3.8E-01 - 5.6E-01 
5.6E-01- 8.3E-01 
0.X-01 - 1.2E 00 
1.2E 00 - 1.8E 0 0  
1.BE 00 - 2.6E 0 0  
2-bE 00 - 3.8E 0 0  
3 . 0 E 0 0 -  5 . 6 E 0 0  
5.6E 0 0  - 8.3E 00 
8.3E 00 - 1.2E 01 
1.2E 01 - 108E 01 
1.BE 0 1  - 2.6E 0 1  

FREQ FREQ 
CUM 

2 2 
1 3 
6 ' 9  
7 16 
5 2 1  

10 3 1  
8 39 
9 48 

13 6 1  
29 90 
4 1  131 

140 271  
152 423 

75 498 
6 4  562 
70 632 
9 641  

HISTOGRAM FOR COLUMN 1 I FE PC1 I 

1.5E 00 XXKXX 

2.OE 00 XXXXXX 

3.OE 00 XXXXXXXXXXXXXXXIXXXXXX 

1.OE 0 1  XXXKXXXXXX 

1.5E 0 1  XXXXXXXXXXX 

PERCENT 
FREQ 

0.31 
0.16 
0.93 
1-09 
0.78 
1.56 
1.24 
1.40 
2.02 
4.51 
6-36 

21.77 
23.64 
11 -66 
9.95 

10.09 
1.40 

PERCENT 
FREQ CUM 

0 - 3 1  
0.47 
1-40 
2-49 
3 -27  
4.82 
6-07 
7.47 
9.49 

14.00 
20.37 
42. 15 
65 79 
77.45 
81.40 
98-29 
99.69 

ANALYTICAL 
G VPLUES 
2 6 4  L 

0.31 



HIMlMUM = S.OO000E-02 

GEORETRIC nfnn = 3 .97010~  a0 

GEOMETRIC DEVIATION = 2.84653E 00 



A
 

4
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4
 

4
4
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4
 



GEOPlEIRlC MEAN = 9.62392E-01 

GEOMETRIC O E W I ~ T f O t 4  = 3.26745E 00 



FREQUENCY T&BLE fOR COLUBN 

LlHITS 
LOWER - UPPER 

3-BE-02- 5-6E-02 
5-6E-02 - 8-3E-02 
8-3E-02 - 1.2.E-01 
1-2E-01 - 1.0.E-01 
1-BE-01 - 2-6E-01 
2-6E-01 - 3-BE-01 
3-BE-01 - 5-6E-01 
So6E-01 - 8.3E-0 1 
8-3E-01 - 1-2E 00 
1-2E 0 0  - 1-8E 00 
1 - IE  00 - 2-6E 0 0  
2 - b E 0 0 -  3-8E00 
3-8E 00 - 5-6E 00 
5 - 6 E 0 0 -  8-3E00 
8-3E 00 - 102E 01 
1-2E 0 1  - 1-8E 01 
t-8E 0 1  - 2-6E 01 

FREQ 

3 I CA PCT 1 

.FREQ PERCENT 
CUH FREQ 
10 1-56 

:: 1-11 
1-40 

46 2-49 
Sb 1-56 
70 2-18 
78 1-24 

112 5-29 
146 5-29 
230 13-06 
305 11-66 
414 i6.95 
504 14.00 
553 7.62 
585 4-98 
598 2-02 
610 1-87 

HISTOGRAR FOR COLUMN 3 C h  PCT t 

5-OE-02 XX 

7-OE-02 XX 
1 
G 
U3 loo€-01 X 

1-5E-01 XX 

2-OE-01 K X  

3-OE-01 XX 

1 5.OE-01 X 

7-0E-01 XXXXX 

1.0E 00 XXXXX 

1-5E 00 XXXXXXXXXXXXX 

20OE 00 XKRXKXKXXXXI 

3-OE 00 XXXXXXXXXXXXXXXXX 

5 - O E  00 XXXXXXYXXXXXXX 

7lOE 00 XXXXXXXX 

1.OE 0 1  XXXXX 

10% 01 XX 

2.OE 01 X X  

PERCENT 
FREQ CUM 

1-56 
3-27 
4 - 6 1  
70 15 
8.71 

10.89 
12-13 
17-42 
22-71  
35-77 
47-43 
64-39 
78-38 
86-00 
90-98 
93-00 
94-87 

IINALYT ICPL 
G VALUES 
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FREQUENCY TABLE FOR COLUHN 7 ( AS PPH 1 

L I M I T S  FREQ FREQ PERCENT 
LOWER - UPPER cun FREQ 

1-BE02- 2.bE02 9 9 1.40 
2-6E 02 - 3-8E 02 4 1 3  0.62 
308E 02 - 5.6E 02 4 17 0-62 
5-bE 02 - 8.3E 02 9 26 1-40 
0-3E 02 - 1.2E 03 2 28 0.31 
1.2E 03 - 1-BE 03 1 29 0. 16 
1-BE 03 - 2.bE 03 0 29 0.0 
2-6E 03 - 3.8E 03 5 34 0-78 
3-8E 03 - 5-6E 03 0 34 0-0 
5.6E 03 - 8.3E 03 1 35 0-16 

HISTOGRAM FOR COLUMN 7 ( A S  PPH 1 

2.0f 02 X 

3.OE 02 X 

PERCENT 
FREQ CUM 

1-40 
2.02 
2-64 
4-04 
4.35 
4-51  
4.51 
5-29 
5-29 
5-44  

ANALYT ICAL 
N L H B T G VALUES 

576 28 0 0 0 4 35 
89.58 4-35 0.0 0.62 

MAX I M U M  8 7-00000E 03 

M l W l M U H  = 2.00000E 02 

GEOHETRIC MEAM = 6 . 0 7 5 7 8 E  02 

GEOMETRIC DEVIATION = 2.49740E 00 



FREQUENCY TABLE FOR COLURN B ! AU PPA ) 

tIHITS 
LOWER - UPPER 

6.3E 00 - 1.2E 01 
1.2E 01 - 1-8E 01 
1 . B E  01 - Z.6E 0 1  
2.6E 01 - 3.8E 01 
3.8E 01 - 5-6E 01 
5.bE 0 1  - 8-3E 01 

FREQ FREQ 
CUM 

1 1 
3 ' 4  
1 5 
2 7 
3 10 
1 11 

PERCENT 
F REQ 
0.16 
0.4'7 
0.16 
0.31 
0-47 
0.16 

PERCENT 
FREQ CUM 

0.16 
0.62 
0.78 
1-09 
1.56 
1.71 

HISTOGRAM FOR COLUMN 8 ( AU PPR 1 

AMALY 1 ICAL 
M L H 6 T G VALUES 

626 6 0 0 0 0 11. 
91.36 0.93 0.0 0.0 







FREQUENCY TABLE FOR COLUMN 10 ( B A  PPM 1 

LIMITS FREQ FREO PERCENT 
LOWER - UPPER GUM F R E Q  

1.BE 01 - 2-6E 0 1  1 1  - 11 1 - 7 1  
296E 01 - 3.8E 0 1  5 16 0.78 
3-BE 0 1  - 5-6E 01 7 23 1-09 
5 - 6 E  01 - 8-3E 01 14. 37 2-18 
8-3E 01 - I - 2 E  02 27 64 4.20 
1-2E 02 - 1-8E 02 4 3  107 6-69 
1.8E 02 - 2-6E 02 43 150 6-69 
2-6E 02 - 3-8E 02 108 258 ' 16.80 
3 . 8 E 0 2 -  5 - 6 E 0 2  99 357 15.40 
5-6E 02 - 8 - 3 E  0 2  112 469 17.42 
8-3E 02 - 1-2E 03 46 515 70 15 
1-2E 03 - 1-BE 03 35 550 5 -44  
1 - 8 E 0 3 -  2 . 6 E 0 3  8 558 1 24 
2-6E03- 3.8E03 1 559 0 -16  
3-8E 03 - 5-6E 03 2 561 0.31 

HISTOGRM FOR COLUMN 10 I Bd BPR 1 

2-OE 0 1  X X  

5.OE 01 X 

7-OE 01 XX 

100E 02 XXXX 

2.OE 02 XXXXXXX 

3.OE 02 XXXXXXXXXXXXXXXXX 

5.OE 02 XXXXXXXXXXXKXXX 

7-OE 02 XXXXXXXXXXXXXXXXX 

1.OE 03 XXXXXXX 

1-5E 03 XXXXX 

29OE 03 X 

PERCENT 
F R E Q  CUM 

1 -71  
2-49 
3-58 
5-15 
9.95 

16-64 
23-33 
48.12 
55.52 
72- 94 
89-09 
85 54 
86-78 . 
86.94 
17-25 

ANALYTICAL 
3 T G VILUES 
0 0 0 561 

0.0 0.0 

MINIMUM = 2.00000E 01 
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FREQUENCY TABLE FOR COLUMN 13 t CO PPW 1 

L I M I T S  FREQ FREQ PERCENT 
LOWER - UPPER CUM FREQ 

3.0E 00 - 5-6E 00 65 6 5  10.11 
5.6E 00 - 6.3E 00 52 1i7 8.09 
8.3E 00 - 1-2E  01 138 2 5 5  2 1 - 4 6  
102E 0 1  - l o a f  01 88 343 1 3 - 6 9  
1 . 8 E 0 1 -  2 . 6 E 0 1  57 4 0 0  8.86 
2.6E OL - 3.8E 0 1  94 494 1 4 - 6 2  
3.8E 01 - 5.6E 0 1  25 5L9 3 - 8 9  
5-6E 0 1  - 6.3E 01 15 534 2 - 3 3  
8.3E 0 1  - 1.2E 02 3 537 0 - 4 7  
1oZE 0 2  - 1.8E 02 2  539 0 - 3 1  

HISTOGRAN FOR COLUMN 13 1 GO PPW 1 

5 -0E  00 XXXXXXXXXX 

7.OE 00 XXXXXXXX 

1.OE Of XXXIXXXXXXXXXXXXXXXXX 

1.5E 01 XXXXXXXXXXXXXX 

3-0E 01 XXXXKXXXXXXXXXX 

5-OE 01 XXXX 

7.OE 01 XX 

1.OE 0 2  

PERCENT 
FREP CUM 

10.11 
18.20 
39-66 
53.34 
6 2 - 2 1  
76.83 
80 172 
83.05 
83.51 
83.83 

ANALYTICAL 
H B T G VALUES 
0 0 0 0 5 3 9  

0.0 0.0 

GEOMETRIC MEAN = 1.43993E 0 1  

GEOMETRIC DEVlATIOM = 2-04112E 00 



FREQUEMCY TABLE FOR COLUMN 14 t CR PPM b 

L I R I T S  FREQ FREQ PERCENT 
LOWER - UPPER CUM f REQ 

3 . 8 E 0 0 -  5 - 6 E 0 0  1 1 0- 16 
5.6E 00 - 8-3E  00 1 2 0 -16  
8-3E 00 - 1-2E 01 92 94 14-31  
1-2E 01 - 1-8E 0 1  22 116 3-42 
1 - 0 E 0 1 -  2 - 6 E 0 1  2 1  137 3 27 
2-6E 0 1  - 3-8E 01 34 171 5-29 
3.8E 0 1  - 5obE 0 1  4 6  217 7- 15 
5-bE 01 - 8-3E 01 110 327 17-11 
8-3E 0 1  - 1-2E 02 58 385 9.02 
1 0 2 E 0 2 -  1 0 8 E 0 2  88 473 13.69 
1.8E 02 - 2.6E 02 18 491 2.80 
2 - 6 E 0 2 -  3 - B E 0 2  13 504 2.02 
3.BE 02 - 5-6E 02 4 508 0.62 
5.6E 02 - 8-3E 02 3 511  0.47 
8.3E 02  - 1-2E 03 1 512 0.16 

HISTOGRAM FOR COLUMN 14 ( CR PPB 1 

1.OE 01 XXXXXXXXXXXXXX 

1-5E 01  X X X  

2.OE 01  X X X  

3-OE 0 1  XXXKX 

5-0E 0 1  XXXXXXX 

7.OE 0 1  XXXXXXXXXXIXXXXXX 

1.OE 0 2  XXXXXXXXX 

1-5E 0 2  XXXXXXXXXXXWKX 

2.OE 02 XXX 

PERCENT 
FREQ CUR 

0-1b 
0.31 

14-62 
18-04 
2 1 - 3 t  
26 59 
33.75 
50.06 
59.88 
73.56 
76-36  
78-38 
79-00 
79-47 
79-63 

dMALYTIC-IIL 
B 1- G VALUES 
0 0 0 5 12 

0.0 0 -0  

GliOHETRIC MEAN = 5,26791E 0 1  

! GEOCETRIC DEVIATION = 2.89926E 00 



L I M I T S  FREQ FREQ PERCENT 
LOWER - UPPEW eun FREQ 

3.8EO0- 5 e 6 E O Q  3 1  31 4-82 
5 e B E 0 0 -  8-3E00 11 42 1-71 
8.3E 00 - 1.2E 01 2 3  65 3 * 58 
1-2E 01 - l o $ €  01  52 117 8-09  
1.8E OL - 2-6E 0 1  43 160 6-69 
2-QE 01 - 3-8E 01 107 267 16-64 
308E 01 - 596E 01 69 336 10.73 
5oiE OP - 8.3E OL 1 3  409 11-35 
8.3E 01 - 1.2E 92 44 453 6-84 
1.ZE 02 - 1.8E 02 50 503 7-78 
B e O E  02'- 2-6E 02 28 531 4-35 
2-6E02- 3 - 8 E 0 2  13 544 2.02 
3 - 0 E 0 2 -  5 - b E 0 2  6 550 0-93 
5 . 6 E 0 2 -  8 e 3 E 0 2  4 554 0.62 
0 - 3 E 0 2 -  1.2E03 0 554 010 
B-2E 03 - 1-8E 03 2 556 0.31 
L-BE 03 - 2a6E 03 2 558 0.31 
206E 03 - 3.BE 03 1 559  0-16 
308E 03 - S.6E 03 0 559 0.0 
5-6E 03 - 8o3E 03 0 559 0.0 
803E 03 - 102E 04 2 561 0.31 
1 - 2 E 0 4 -  1aBE04 3 564 0.47 
f o S E 0 4 -  2 .6E04 4 568 0.62 

I HISTOGRAM FOR COLUMN 15 1 CU PPH 1 z 
.I 
1 S.OE 00 XXXXX 

1.0E 01 XXXX 

1-5E 0 1  XXXXXXXX 

2-OE 01 XXXXXXK 

3-OE 01 X X X X X X X X X X X X X X X X X  

5,OE 09 XXXXXXXXXXX 

7-OE 01 XXXXXXXXXXX 

1 - O E  02 XXXXKXI 

1.5E 02 X X X X X X X X  

2.OE a 2  XXXX 

PERCENT 
FREQ CUR 

4-82 
6-53 

lQof 1 
la,ao 
24-88 
41-52 
52-26 
63-61 
70.45 
78-23 
82-58 
84-60 
65-54 
86-16 
86.16 
66-47 
86078 
86-94 
86e94 
86.94 
87-25 
87071 
88-34 



GEOMETRIC #EbM i 4.82388k 01 

mALYT ICAL 
T G VALUES 
0 6 568 

0.0 0.93 





FREQUENCY FABLE FOR COLUMN 17 1 HO PP# 1 

L I M I T S  FREQ FREQ PERCENT 
LOWER - UPPER CUM FREO 

3.8E 00 - 5.6E 00 23 23 3-58  
5 - 6 E 0 0 -  8 - 3 E 0 0  2 4  47 3.73 
803E 00 - 1.2E 0 1  10 57 1-56 
1 - 2 E 0 1 -  1 0 8 E 0 1  2 4  8 1  3-73 
1.8E 01  - 2.6E 01 8 89 1 - 2 4  
2-6E 01  - 3.8E 0 1  6 95 0-93 
3.0E 01 - 5-6E 0 1  8 103 1.24 
5-6E 01 - 8-3E 0 1  1 L  114 1.71 
8 - 3 E 0 1 -  1 . 2 E 0 2  0 114 0.0 
1oZE 02 - 1.BE 02 7 121 1-09 
1-8E 02 - 2.6E 02 4 125 0.62 
2-6E 02 - 3.BE 02 5 130 0-78 

HISTOGRAM FOR COLUMN I7 I WO PPR 1 

5 -OE 00 XKXX 

7.OE 00 X X X X  

k-OE 0 1  XX 

1.5E -01 XXXX 

Z.OE 01 K 

PERCENT 
FREU cun 

3-58 
7.31 
6 -86  

12.60 
13.84 
14.77 
16.02 
17-73 
17.73 
18 82 
19-44 
20.22 

RaHIMUM 5-00000E 00 

GEOMETRIC MEAH = 1.84453E 01 

GEOMETRIC DEVfATICN 3034265E 00 



FREQUENCY TABLE FOR COLUMN 18 ( #6 PPM 

L I M I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ cun 

8 0 3 E 0 0 -  l r 2 E O l  180 180 27-99 21-99 
.Lo2E 01 - 1-BE 01 44 224 6-84 34-84 
1-8E OL - 206E 01 6 230 0-93 35-17 
206E Of - 3-BE 01 3 233 0-47 36-24 

HISTOGRAM FOR COLUXM 18 f NB PPH 1 

i.OE 01 XXXXXXXXXXxXXXXXXXXxXXXXXxXX 

1-5E 01 XXXXXXX 

PIINIHCHI = 1-00000E 01 
I 

GEORETRIC REIN = 1.11464E 01 
I 

GEOMETRtC DEVfATION 1 1.24332E 00 

ANALYTICAL . 
G VALUES 
0 233 
0.0 
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FREQUENCY TABLE FOR COLUMN 20 I PI3 PPM 1 

LIMITS FREQ FREQ 
LOWER - UPPER CUR 

8-3E 00 - 1.2E 01 82 82 
102E 01 - 108E 01 23 105 
1-BE 01 - 2.6E 01 22 127 
2.6f Dl - 3-BE 01 16 143 
3-8E 01 - 506E 01 6 149 
506E 01 - 8-3E 01 3 152 
8 - 3 E Q 1 -  102E02 4 156 
102E02- 1.8E02 1 157 
1-8E 02 - 2.6E 02 5 162 
2-6E 02 - 3t8E 02 0 162 
3.BE02- 5.6E02 0 162 
5.6E 02 - 8.3E 02 1 163 
8-3E 02 - 1.2E 03 1 164 
102E 03 - 1-BE 03 5 169 
1.5E03- 2-6E03 0 169 
2.LE03- 3-BE03 0 169 
3-8E 03 - 5-6E 03 Q 159 
5 - 6 E 0 3 -  803E03 1 170 
603E 03 - 102E 04 1 171 

HISTOGRAM FOR COLUMN 20 I PB PPC 

1-OE 01 XXXXXXXXXXXXX 

1-5E 01 XXXX 

2.OE 01 XXX 

PERCENT 
F R E Q  
12-75 

3.58 
3.42 
2-49 
0.93 
0.47 
0 -62  
00 16 
0-78 
0.0 
0.0 
0- 16 
0.16 
0.78 
0.0 
0.0 
0 -0 
0 -  16 
0-  16 

PERCENT 
FREQ CUM 

12-75 
16-33 
19-75 
22.24 
23.17 
23-64 
24-26 
24 42 
25-19 
25.19 
25.19 
25-35 
25.5 1 
26-28 
26-28 
26-28 
26-28 
26-44 
26-59 



GEOWTRIC MEAN = 2-16275E 01 

GEOMETRIC DEVlbTIOPJ s 3.67205E 00 

ANALYTICAL 
G VALUES 
0 171 

010 



FREQUENCY TABLE FOR COLUMN 21 I SB PPC I 

LIMITS FREQ FREQ PERCENT PERCENT 
LOWER - UPPER C UP f R E Q  FREO CUM 

ANALYTICAL 
W 1 H 8 T 6 VItUES 

64 1 2 0 0 0 6 D 
99 69 0.31 0.0 0.0 

GEOUETRIC MEAN = 9.99900E 48 



FREQUENCY TMLE FUR COLUMN 22 4 SC PPM 1 

L I M I T S  FREB FREQ PERCENT 
LOWER - UPPER CUH FREQ 

3 . 8 E O D -  5 . 6 E 0 0  3 6  36 5-60 
5.6E 00 - 8-3E 00 40 76 6.22 
6 - 3 E 0 0 -  1 - 2 E 0 1  60 136 9 - 3 3  
I.2E 0 1  - 1.8E 01 151 287 23-48 
1-BE 0 1  - 2ebE 0 1  139 424 21-62 
2-6E 0 1  - 3-BE 01 102 526 15-86 
3-8E 0 1  - 5.6E 01 14 542 2- 18 
SOLE OI - 8-3E 01 3 545 0-47 
8 - 3 E 0 1 -  1 - 2 E 0 2  1 546 0 -  16 

HISTOGRAM FOR COLUMN 22 1 SC PPR 1 

5.OE 00 XXXXXX 

7-OE 00 XXXXXX 

1-OE 01 KXXXXXXXX 

2.0E 01 XXXXXXXXXXXXYXXXXXXXXX 

3s0E 01 XXXXXXXXXXXXXXXX 
I s 5,OE 0 1  xx 
T 

PERCENT 
FREQ CUM 

5-60 
11-82 
21.15 
44-63 
66-25 
82- 12 
84-29 
84-76 
8 4 - 9 1  

GEOMETRIC DEVIATION = 1,73491E 00  





FREQUENCY TABLE FOR COLUMN 2 4  ( SR PPM 1 

L I M I T S  FREQ FREQ PERCENT 
LONER - UPPER. CUP FREa 

8 . 3 E O l -  1 0 Z E 0 2  4 2  4 2  6.53 
1 - 2 E 0 2 -  1-8E02 5 1  93 7.93 
1-BE 0 2  - 206E 02 6 6  159 10-26 
2.6E 02 - 3-8E 02 1 8 7  346 2 9 - 0 8  
3-8E 02 - 5.6E 02  7 1  4 1 7  11 - 0 4  
5.bE 0 2  - 8-3E 02 78 4 9 5  12.13 
8 . 3 E 0 2 -  1.2E03 27 522 4-20 
1 - 2 E  03 - 1.8E 03 9 5 3 1  1.40 
1 - 8 E 0 3 -  2 - 6 E 0 3  3 534 0.47 
206E 0 3  - 3.8E 03 2 5 3 6  0 - 3 1  

HISTOGRAM FUR COLUMN 24 ( SR PPM 1 

1.0E 02 XXXXXXX 

1-5E 02 XXXXXXXX 

ZIOE 02  XXXXXXXXXX 

3.OE 0 2  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  

S.0E 02 XXXXXXXXXXX 

I 
t-' w 7tOE 02 XXXXXXXXXXXX 
Q) 
1 1oOE 0 3  XXXK 

PERCENT 
FREQ CUM 

6-53 
14.46 
24-73 
53-81 
64-85 
76 98 
61-18 
82-58  
83-05 
8 3 - 3 6  

GEOMETRIC D E V I A T I O N  = 1.95442E 00 



FREQUENCY TABLE FOR COLUMN 25 { V PPM I 

LIMITS FREP FREQ PERCENT 
LONER - UPPER CUM FREQ 

8-3E 00 - 102E 01 6 6 0.93 
1,ZE 01 - 1 . B E  0 1  19 25 2-95 
1.8E 0 1  - 2.6E 0 1  14 3 9  2.  18 
2.6E 0 1  - 3.8E 0 1  33 1 2  5. 13 
3oBE 0 1  - 5obE 01 26 90 4-04 
5.6E 01 - 8o3E 0 1  35 133 5.44 
8 . 3 E 0 1 -  1 - 2 E 0 2  42 175 6 -53  
i . Z E 0 2 -  1 . 8 E 0 2  159 334 24.73 
1-8E 02 - 206E 02 161 495 25.04 
2.6E 02 - 3.8E 02 106 601 16.49 
3.8E 02 - 5-6E 02 13 614 2.02 
5.6E 02 - 8-3E 02 2 616 0.31 
8 . 3 E 0 2 -  1.2E03 2 618 0.31 

HISTOGRAH FOR COLUMN 25 t V PPH 1 

1.0E 01 X 

1-SE 01 XXX 

2.OE Ok XX 

3oOE 0 1  X X X X X  

5.OE 0 1  X X X X  

7.OE 01 X X X X X  

1.OE 02 X X X X X X X  

1-5E 02 X X X X X X X X X X X X X X X X X W X X X X X X X  

2-OE 02 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  

3-OE 02 X X X X X X X X X X X X X X X X  

PERCENT 
FREQ cun 

0-93 
3-89 
6-07 

11.20 
15-24 
20.68 
21.22 
51-94 
76-98 
93  -47 
95.49 
95-80 
96.11 

ANLILYT ICAF 
G VALUES 
0 618 

0 -0  

RiNIMUH = 1.00000E 0 1  

GEOMETRIC MEAN = 1-3364bE 02 

GEORETRIC DEVIATION = 2,31113E 00 
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FREQUENCY TABLE FOR COLUMN 2 7  1 Y PPM 1 

LIMITS FREQ 
LOWER - UPPER 

8-3E 00 - t o 2 E  0 1  8 7  
1-2E 01 - 1 - 8 E  01 190 
1o8E 01 - 2-bE 01 189 
2 - 6 E  01 - 3-8E 01 66 
308E 0 1  - 5-6E  0 1  11 
5 - 6 E  01 - 8-3E  01 1 
8 -3E  OL - 1-2E 02 0 
1.2E 02 - 1-BE 02 0 
1 - 8 E 0 2 -  2 - 6 E 0 2  1 

FREQ 
CUP 
8 7 

277 
466 
532 
5 4 3  
544 
544 
544 
54 5 

PERCENT 
FREQ 
1 3 - 5 3  
29.55 
29 -39  
10.26 

1 - 7 1  
0.16 
0.0 
0 - 0  
0 -  1 6  

HISTOGRAM FOR COLUMM 2 3  I Y PPW 1 

1.OE 01 XXXXXXXXXXXXXX 

1-5E 01 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  

2-OE 01 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  

3-OE 01 XXXXXXXXXX 

5.OE 01 XX 

MAXIMUM = 2-00000E 02 

WIHIMUH = 1,00000E 01 

GEOMETRIC MEAN = 1.74402E 01 

PERCENT 
FREQ Cut4 

1 3 - 5 3  
43-08 
72 -41 
82-14 
84.45 
84-60 
84  60 
84- 60 
84 9 76 

ANALYT ICAL 
G VALUES 
0 545 

0.0 

GEOMETRIC D E V I A T I O N  = 1 ~ 4 4 7 6 3 E  0 0  



FREQUENCY TABLE FOR COLUMN 28 1 ZN PPH ) 

L I M I T S  FREQ FREQ PERCENT 
LOWER - UPPER CUM FREQ 

LOBE 02 - 2.6E 02 14 14 2.18 
2.6E 02 - 308E 02 b 20 0.93 
3.8E 0 2  - 5.6E 0 2  1 2 1  0.16 
5 . 6 E 0 2 -  8 . 3 E 0 2  5 26 0 - 7 8  
803E 0 2  - 1.2E 03 0 26 0.0 
l .2E  0 3  - 1-8E 0 3  1 2 7  0.16 
1-8E 03 - 2-6E 03 0 27 0.0 
2.6E 0 3  - 3.8E 0 3  2 29  0.31 
3 . 8 E 0 3 -  5 0 6 E 0 3  0 29 0.0 
5.6E 0 3  - 8.3E 03 2 3 1  0.31 

HISTOGRAM FOR COLUHM 28 t 2# PPW ! 

2.0E 0 2  XX 

GEOMETRIC MEAN = 4035930E 0 2  

PERCENT 
FREQ CUM 

2.18 
3-  1 1  
3.27 
4.04 
4 04 
4 - 2 0  
4.20 
4.51 
4 - 5 1  
4.82 

GEOMETRIC DEVIATIOM = 2093888E 0 0  





I N  THE COMPUTATIONS PERFORHED TO PRUCUCE THE FOLLOWING TABLE D F  GEOMETRIC MEANS A k C  D E V I I T I C M S ,  A L L  ELECEkTS LRE I G K C R E C  kFERE 
ONE OR MORE OF THE U N Q U A L I F I E D  CATA VALUES 15 LESS THAN TFE A N A L Y T I C A L  L I P I T  OF CETECTICh S P E C I F I E D  CK I h P U T  CR Wt-ERE PNY CPTh 
VALUES ARE Q I J b L I F I E O  WITH THE G IGRE4TER THAN) CODE. DhTA VALUES Q L A L I F I E D  U I T H  B OR H ARE NCT USED I N  ThE CCMPUTATICNS. kHERE 
NONE OF THE DATA VALUES FOR AN ELEMENT ARE C U A L I F I E C  THE MEAN AND C E V I A T I O M  SHOULD BE TPE SAME A S  THCSE G I V E N  I h  THE PRECECIhG 
SECTION. WHERE DATA ARE Q U A L I F I E D  h I T H  THE CEDES N, L ,  OR T *  TPE E S T I M A T E S  OF GEOMETRIC CEdN AND D E V I A T I O N  ARE BbSED CK b CETHOD 
BY A. J. COHEN FOR TREATING CEWSOREO D I S T R I B U T I O N S .  T b f  A P P L I C A T I O N  Of T H I S  METHOD TO GEOCHEFICAL PROBLEMS I S  CESCRIBEC I N  
USGS P R O F t S S I O N A L  PAPER 574-R. THE E S T I C A T E S  ARE UNBIASED I N  A  S T R I C T  SENSE ONLY MHERE THE CATA ARE DERIVED FRCC A LCGNCRLAL 
PARENT POPULATION, BUT EXPERIYENTS HdVE SHOWN THAT LARGE OEPARTURES FROR T H I S  REQUIREMENT PIY NOT GREATLY I N V b L I C L T E  THE RESULTS 
ACCEPTANCE A M 0  USE OF THE ESTIMATESr  HaWEVERg I S  THE R E S P O N S I B I L I T Y  OF THE IND,IVIDUAL* 
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SR PPM 242.418412 2 -55  107 NOT DETECTED* LESS THBM* OR TRICE VhtUES- 536 REPORTED VALUES. 
V PPW 118.456604 2.77 25 NOT DETECTED* LESS THAN, OR TRdCE VALUES. 618 REPQRTED VALUES* 
u PP# *+*****+ a**+** 641 NOT DETECTED* LESS THAN* OR TRACE VALUES. 2 REPORTED VALUES* MU CQMPOTATIONS* 
Y PPH 14.390598 1.65 98 MOT DETECTED* LESS THAN* OR TRICE YdLUES* 545 REPURTED VALUES. 
ZN P P f l  ***+**** ****** 612 NOT DETECTEDt LESS Tk!&Nw OR TRACE VhLUES- 3 1  REPORTED VALUES* NO COHPUT&TIONS* 
ZR PPM 510854691 2.80 72 NOT DETECTEOt LESS THAW, OR TRACE VALUES. 571 REPCRTED VALUES. 



ZeFEmIX IV 

S q l e  ~ ~ p t z r o n s  9nd analyses of Bedrock 

Gmdw0i.a SaItp1es by Methods CPUler - m=t-W*c 



 lamt ti on of Appendix N 

All analyses l isted on a e  follawing pages are of bedrodc ~ ~ c a l  

saqles, and were done by other than specbqmpbic* Analyses 

for gold, silver, tellurium, lead, and zinc were done by a-c 

absorption. Tunga- and arsenic detembatiom are by a>lorimldc 

nethods and mmxxy  by an instrum~tal t ddgue .  

Prppmpriate limits of detection for #e various ela-mts a*: 

Au PPM Ag BPM Ps PPM Hg PPM Te PPM Cu PPM Pb PeM 

0 02 0.2 10.0 0.01 0.2 10.0 25.0 

B r i e f  sanple descripkicms follm h d y s w  for each sample. 

sanples are selected grab or chip samples averaging 1/2 to 1 paund. 

Sarrples fmm thB Bladk Creek and T i x b r l i n e  meek ayeas are of similar 

d a  but averaged about 5 ~~ in weisht .  



Abbreviations Used i n  Following Sample Descriptions 

l i m  ---- limonite, limonitic 

q tz  ---- quartz 

dior ----. diorite 

PY ------ pyrite, pyrit ic  

dk ------ dike 
rk ----- rock 

intr --- intrusive rock 

a l t  ----- altered 

sh ------ shear, sheared 

carb ---- carbonate 

sch ----- schist  

vn -,-,-- vein 

vnl t ---- veinlet 
m 

sili~ -- s i i i c  

chl ----- chlorite,  ch lor i t ic  

arg ----- argillite 
po ------ pyrrho ti t e  

cgl ----- conglomerate 

mgrw --- meeagraywacke 

nr --r--- near 

frac ---- fracture, f ractuxed 

Ls ------ Limestone . 

grst --- greenstone 

mvolc --- metavolcanic 

hem ----- hematite, hematitic 

b io t  ---- bio t i t e ,  b i o t i t i c  



Location 
No. W Sample Description - 

- banded, l i m  gneiss 

-- l i m  gneiss 

-- fine-gr gneiss 

-- co-gr gneiss 

-- lim qtz dior 

-- - gneiss 

-- qtz dior 

N(20) silic, lim sch 

N(20) dk rk w/py 

N(20) lim i n t r  rk 

-- foliated dk rk 

-- qtz dior 

*-- alt sch 

N(20) l i m  dk rk w/py ' 

-- gneiss 

-- foliated qtz dior 

N(20) l i m ,  sh qtz dior 





Location 
No. Sample Description - 

qtz M in sch 

bleached sch 

qtz M in q t z  dior 

qtz M in sch 

lint qtz in phyllite 

lim sch 

lirn qtz 

lim qtz in qtz dior 

l i m  qtz w/chl 

lim qtz  M 

qtz M in sch 

lfm q t z  vn 

lim qtz  vn 

Pim, silic . sch 

l i m  qtz dior w/qtz 

lim, silic qtz dior 



Locat ion 
No. zn - - W Sample Description 

-- N(20) l i m  arg 

-- N(20) lim arg w/qtz vnlts 

-- N(20) lim arg & dk rk 

lim, s i l k  arg 

alt porphyry . 

alt porphyry w/qtz & po 

lim arg w/py & po 

lim phyllite w/po 

aft porphyry w/py 

qtz vn in porphyry 

q t z  vn fn sch w/py 

l f m  arg gouge 

bleached hornfels w/py 

-- N(20) lint q t z  ~ a r b  vn 

L(25) -- lim q t z  carb vn 

70 -- lim qtz carb vn wlpy 

-- N(20) lim q t z  vn 
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Location 
No. 

10 3 

W Sample Description - 
N(20) a l t  Is 5 arg in fault 

N(20) sh, l i m  arg w/py 

L(20) l f m  arg w/qtz mlts 

N(20) lim arg 

N(20) lim, s i l f  c dk rk 

N(20) l i m  arg breccia w/qtz  

N(20) l i m  q tz  in  arg breccia 

N(20) l i m  arg & dk w / q t z  
vnlts 

N(20) lim arg breccia 

N(20) al t  arg & dk w/qtz  

N(20) lim, silic arg breccia 

N(20) lim q t z  in mgrw 

W(20) lim mgrw nr vn 

N(20) a l t  mgrw 

N(20) alt  mgrw 

N(20) l i r n  mgrw 

N(20) lim mgrw 





Locarf on 
No. W Sample Description - 

B(20) l i m  arg in fault 

N(20) alt dior w/qtz vn 

00 l i m  vn in sh dior 

-- lim Is breccia w/py 

N(20) lim, s i l i c  i n t r  i n  f a d t  

N(20) lim, silfc arg 

N(20) l i m  arg w/qtz 

N(20) l i m  qtz vn 

N(20) qtz vn in sch 

.N(20) l i m ,  silic arg breccia 

Ni20) l i m  dk rk 

N(20) dk rk w/py 

N(20) l i m  dk rk w/py 





Location 
No W Sample Description - 

N(20) lim qtz dior w/py 

~ ( 2 0 )  l i m  arg 

N(20) l f m  arg 

N (20) lim arg & mgrw 

~(20) lirn arg w/qtz 'vnlts 

L(20) l i m  arg breccia 

L(20) lirn arg w/qtz carb 
vnlts 

L(20) fim arg & dk rk 

N(20) lim, s f l i c  arg 

N(20) l i r n  p h y l l i t e  

M(20) qtz carb vn w/chl 

~ ( 2 0 )  q t z  carb vnlrs in arg 

N(20) ch, l i r n  dior w/qtz vnlts 

N(20) alt dior w / q t z  

~ ( 2 0 )  l i r n  arg i n  fault  

M (20) l i r n  arg breccia 

N(20) l i r n  qtz ~/sulfides 
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Location 
No. Sample Description 

silic Ls 

l i m  mvolc 

l i r n  mvolc 

mvolc wlpy B cp 

alt Ls w/carb vnlts 

porph dk rk 

'Pb - 
-- 

mgm ~ / P Y  

lim arg 

dk W/PY 

alt dk rk w/py 

l i r n  mgrw w / q t z  vnlts 

bleached slate 

l i m  arg 

='gm 

lim arg 

l i r n  mgrw & arg 

lim arg & mgrw 







Location 
No Sample Description 

lim, sh grw 

l i m  dk rk 

lim mgrw 

l i m ,  silic L s  

l f m  arg 

lim, silic mgrw 

lim arg w / q t z  M 

Tim arg & grw 

l i m  dk rk 

l i m  grst & arg 

lim grst & arg w/Cu-carb 

l i r n  Ls & i n t r  w/qtz 

grst w/Cu-carb 

Grst w)Cu-ox 

M(20) l i m ,  s i l i c  grst 

U(20) l i m  mvolc 

N(20) lim grst wqtz m l t s  
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Locatfon 
No. 

409 

Sample Description 

q t z  epidote vn in grst 

a l t  mvolc 

qtz hematite M 

mvolc rk f loor in str 

qtz vn w/Cu-ox 

lim gouge 

green arg w/py 

lim gossan 

lim arg 

lim felsite dk w/py 

l i m  felsite dk 

pyritic tuff 

gtz-carb vn 

l i m  mvolc rk 

l i m  mvolc rk 

lim arg & mvolc 

q t z  m w/lirn, py, cp 



Lo cat ion 
No . Au - k - A s  % - Te 

-- 20 0.08 -- 

-- 10 0.11 -- 

-- L 10 0.28 L(.2) 

-- L 1 0  0.18 -- 

(see loc 125) 

(cee loc 126)  

(see loc 130) 

(see loc 129) 

(see loc 131) 

(see loc 132) 

(see loc 133) 

(see loc 1 3 5 )  

(see loc 135) 

(see loc 134) 

(see loc 137) 

L ( . 2 )  N 10 0.01 -- 
12 0 60 0-03 -- 

Cu - Pb - Zn - W Sample Description - 
-- -- -- -- c h l o r i t i c  gouge 

-- -- -- -- lim lnvofc rk 

- -- -- N(20) intr rk w/py 

- -- -- -- sh, lim arg 

80 L(25) -- -- lim q t z  & sh dior  

3 70 70 -- -- lim frac  f i l l l n g s  
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Location 
No. Sample Description 

lirn qtz i n  sh dior 

lirn q t z  in dior 

l i n t  q t z  vn i n  dior 

l i m  qtz  in dior 

l i m  qtz in fault  

lirn chl  i n  fault 

(see loc. 127) &I 

0.2 -- 100 l i m  qtz 

l i m  qtz 

a l t  dior 

lirn qtz-carb vn 

lim qtz vn 

l i r n  q t z  in dior 

l i m  qtz  in  ' fault  

l i m ,  sh dior 

l i m ,  sh d ior  w/qtz 

l i m  q t z  in dior  
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Locat ion 
No. 

5 79 

Sample Description 

q t z  carb-chl vn 

chaley qtz carb vn 

massive dior 

massive dior 

sh dior in faul t  

qtz carb vn 

alt dior near fault, 

q t z  carb vn 

massive dior 

masssve dior 

q t z  carb vn w/sulfide 

qtz v n l t  w/py 

sh zone rk 

q t z  M 

q t z c a r b v n  . 

sh aior w/ carb v n l t  

clayey gouge 
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I Location 
No. 

6 30 

631 

6 32 

633 

634 

6 35 

6 36 

637 

6 38 

6 39 

640 

6 41 

642 

643 

6 44 

6 45 

646 

A's - 
1000 

20 

200 

20 

10 

80 

20 

Pb - 'Zn - W - 
-- -- N(20) 

30 40 -- 
L(25) 25 -- 
L(25) 35 -- 

25 L(25) -- 
L(25) L(25) -- 

36 45 -- 

Sample Description 

C-zone s o i l  

s i l  lirn arg breccia 

l i m  arg q/qtz v n l t s  

sh, bleached arg 

sh, lirn arg . 

lirn qtz in sh zone 

sh. l i r n  arg 

(see  loc 158) 

C-zone s o i l  

C-zone soil 

C-zone soil 

l i r n  arg & dk breccia 

a l t  dk rk w/py 

a l t  arg & dk rk 

(see l oc  161) 

l i r n  arg 

(see loc 215) 
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Location 
No. Sample Description 

sh i n t r  rk w/qtz vnlts 
l i m  seams 

I I 11 



A D D E N D U M  

On pages 2 ,  15, and 54, change Glavinovitch 

. . 
t o  Glavinovich 




