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STUDIES RELATED TO AMRAP 

The U.S. Geological Survey i s  required by the  Alaskan Nat ional  I n t e r e s t s  
Lands Conservation Act (Publ ic  Law 96-487, 1980) t o  survey c e r t a i n  Federal 
lands t o  determine t h e i r  mineral values, i f  any. Results from the  Alaska 
Mineral  Resource Assessment Program (AMRAP) must be made ava i lab le  t o  the  
p u b l i c  and be submitted t o  the President and the  Congress, This r e p o r t  
presents a n a l y t i c a l  r e s u l t s  o f  a geochemical survey o f  the Por t  Mol ler ,  
Stepovak Bay, and Simeonof I s land  quadrangles, Alaska. 

INTRODUCTION 

I n  the sumners o f  1983-1985, the U.S. Geological Survey conducted a 
reconnaissance geochemical survey o f  the Por t  Mol ler,  Stepovak Bay, and 
Simeonof I s land  quadrangles, Alaska. For t h i s  r e p o r t  the  three quadrangles 
c o l l e c t i v e l y  w i l l  be r e f e r r e d  t o  as the  Port  Mol l e r  s t u j y  area. 

The P o r t  Mol le r  study area comprises about 3400 m 1  (8800 km2) i n  t h e  
southwest corner o f  the  Alaska Peninsula and o f fshore  is lands ( f i g .  1). 

Access t o  the study area i s  provided by sea o r  a i r  t o  Sand Point, t he  
area's  l a rges t  town, located on Popof Island, and to Ivanof, P e r r y v i l l e ,  P o r t  
Mol ler ,  and Nelson Lagoon by char ter  a i r  service, The v i l  lages of Ivanof  and 
P e r r y v i l  l e  are located on the P a c i f i c  side o f  the  Alaska Peninsula i n  the  
Stepovak Bay quadrangle and the  v i l l a g e  o f  Nelson Lagoon and the f i s h  cannery 
o f  Po r t  Mol le r  are located on the  Bering Sea s ide  o f  the Peninsula i n  the  Por t  
Mo l le r  quadrangle. Roads are l i m i t e d  f o r  a l l  p r a c t i c a l  purposes t o  t h e  Sand 
Poin t  area and t o  the Apol l o  mine area on Unga Island. 

In add1 t i o n  t o  the stream-sediment, panned-concentrate, and rock samples 
co l l ec ted  dur ing the  reconnaissance geochemical survey and presented i n  t h i s  
repor t ,  many rock samples from outcrops throughout the study area were 
c o l l e c t e d  wh i l e  conducting geologic mapping studies. The geochemi ca1 data f o r  
1,841 o f  these rocks co l l ec ted  i n  1982-1984 i s  presented i n  Angeloni and 
others (1985). Sample data f o r  1985 t o  1986 i s  i n  preparation. 

The study area i s  a t  the western end o f  the Alaska Peninsula and i s  p a r t  
o f  t h e  Nushagak-Bristol Bay Lowland and A leut ian  Range physiographic provinces 
(Wahraftig, 1965). The Aleut ian Range province i n  the  study area i s  
character ized by jagged g lac ia ted peaks w i t h  e levat ions averaging near 1000 m 
though some peaks extend t o  e levat ions over 2000 m. U-shaped g l a c i a l l y  carved 
va l l eys  w i t h  steep gradients dominate, though f l u v i a l  erosion i s  a c t i v e l y  
reshaping many va l  leys. Several Quaternary volcanic peaks dominate the 
landscape, i nc lud ing  the 5 vo lcan ic  centers of the Pavlof group, 3 t o  4 
unnamed volcanic centers i n  the northeast p a r t  o f  the study area, and M t .  
Dana. The northwestern p a r t  o f  the study area i s  i n  the Nushagak-Bristol Bay 
Lowland province character ized by less than 50 m o f  r e l i e f .  This t e r r a i n  has 
been b u i l t  by Quaternary processes, the  mater ia l  i s  usua l ly  g l a c i a l  d r i f t ,  
ash-flow o r  a i r f a l l  debris,  and a l l u v i a l  debris.  

The c l imate  i s  moderated by the e f f e c t  o f  the Japanese Current and mois t  
conditions have led t o  l u x u r i a n t  vegetat ion throughout most of the study 
area. The vegetat ion consists  primar! l y  of low-growing p lan ts  bu t  salmonberry 
and a lder  t h i c k e t s  occur along some o f  the  drainages. V i r t u a l l y  no t a l l  t r ees  
occur i n  the  area. 

The most comprehensive repor t ,  ava i l ab le  p r i o r  t o  t h i s  AMRAP study 
covering the geology o f  t h i s  study area, was a reconnaissance study by Burk 
(1965) t h a t  emphasized the sedimentary geology. The Pavlof volcanic centers 
were covered i n  a reconnaissance fashion by Kennedy and Waldron (1955). 



Figure 1 .  Index map o f  thc Port Moller study area,  A l a s k a .  
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The oldest  rocks i n  the study area are sandstone and s i l t s t o n e  o f  the 
l a t e  Jurassic Naknek formation, over la in  by s i l t s tone  and shale of the ea r l y  
Cretaceous Staniukovich formation and the calcarenite of the ea r l y  Cretaceous 
Herendeen fonnat i on  (Burk, 1965; Det teman and W i  1 son, w r i  t t e n  commun., 
1987). Overlying these un i t s  are l a t e  Cretaceous rocks, which include the 
Hoodoo, Chignf k, and Shumagin fonnat Ions. The Shumagin format i on  on ly  crops 
out  i n  the outer Shumagin Islands, yet  s t ra t ig raph ic  and l i t h o l o g i c  evidence 
suggest it I s  par t  o f  the same deposit ional system as the other l a t e  
Cretaceous u n i t s  on the mainland (Wilson, w r i t t en  comnun., 1987; Mancini and 
others, 1978). 

The large granodior i te ba tho l i t h  I n  the Shumagin Islands and Paleocene 
non-volcanic sandstone i n  the To ls to i  formation are the ea r l  i e s t  Te r t i a r y  
rocks known i n  the area, The upper por t ion  o f  the Tolsto i  formation (o f  
middle Eocene age) i s  r i c h  i n  volcanic debris and I s  the e a r l i e s t  evidence fo r  
the Meshik arc (Wilson, 1985). Late Eocene and 01 igocene volcanic sandstone 
and s i l t s t o n e  o f  the Stepovak formation and volcanic rocks o f  the Meshik 
formation and equivalent un i t s  cons t i tu te  the main por t ion o f  the Meshik 
arc. Meshik arc volcanism essent ia l ly  ceased i n  ea r l i es t  Miocene time w i t h  
the deposi t ion o f  the Unga Conglomerate formation whkh includes, i n  part ,  
lahars associated w i th  volcanic centers on Unga Island. The Miocene Bear Lake 
formation was deposited during a time of volcanic quiescence. Late Miocene 
volcanic and i n t r us i ve  rocks ind icate  the i n i t i a t j o n  o f  Aleut ian arc magmatic 
a c t i v i t y .  Volcanic sandstone o f  the Pliocene Milky River formation i s  the 
youngest recognized bedrock geologic u n i t  i n  the area. 

Pavlof Volcano i s  the most consistent ly  ac t ive  volcano i n  Alaska and has 
erupted four times since t h i s  study began. M t .  Dana has erupted i n  Holocene 
time and has generated a number o f  ash flows. The unnamed volcanos i n  the 
northeastern p a r t  o f  the study area have also had Holocene a c t i v i t y  (see Yount 
and others, 1985). 

Hydrothermal a l t e ra t i on  i s  comanly associated with igneous rocks of both 
the Meshik and Aleut ian magmatic arcs and anomalous concentrations o f  base and 
precious metals are associated w i t h  vein and porphyry-type copper-molybdenum 
systems, During the decades around the t u rn  o f  the 20th century, a great  deal 
o f  prospecting f o r  gold was done. The Apollo gold mine was establ ished on 
Unga Is land as a major producer, and placer gold was produced a t  Sand Point  on 
Popof Island. Since the 1950ts, gold and copper prospecting has located small 
copper porphyry systems a t  Pyramid Mountain (Armstrong and others, 1976) and 
east o f  Humpback Bay (Kawisgag prospect). Development work has been done 
since 1982 a t  the o l d  Apollo mine t o  begin new production there and a t  the 
newly del ineated Shumagi n prospect on Unga I s1  and. Teton Explorat ion Company 
spent a number o f  seasons i n  the ear l y  1980's prospecting on Unga Island and 
located a number o f  small prospective anomal ies. I n  addi t  ion, Resource 
Associates o f  Alaska, Inc. d i d  s im i la r  prospecting on the mainland a t  the same 
time and a lso located a number of prospective anomalies, 

HETMIDS OF STUDY 

Sample Media 

Analyses o f  the stream-sediment samples represent the chemi s t r y  of the 
rock mater ia l  eroded from the drainage basin upstream from each sample s i te .  
Such information i s  useful  i n  i den t i f y i ng  those basins which contain 
concentrations o f  elements t ha t  may be re la ted t o  mineral deposits. The 
heavy-mineral-concentrate f rac t ion  of  strearn-sediment samples provides 



i n f o m a t  i o n  about the chemistry of c e r t a i n  minerals i n  rock mater i  a1 eroded 
from the  drainage basin upstream from each sample s i te .  The se lec t i ve  
concent ra t ion  o f  minerals, many of which may be ore related, permits 
determinat ion o f  some elements t h a t  are not  eas i l y  detected i n  stream-sediment 
samples. 

Analyses o f  unal tered o r  unmi neral  i zed rock samples provide background 
geochemical data f o r  individual rock un i t s .  On the other hand, analyses o f  
a1 te red  o r  mineral ized rocks, where present, may provide use fu l  geochemical 
in format ion  about the  major- and trace-element assemblages associated w i t h  a 
mineral  i z i n g  system. 

Sanple Collection 

Sediment samples were co l lec ted a t  787 s i t e s  (p la te  1). A t  768 o f  those 
s i tes ,  bo th  a stream-sed iment sample and a heavy-mineral -concentrate sample 
were c o l  lected. During the  1984 f i e l d  season, a second panned-concentrate 
sample was co l l ec ted  a t  161 s i tes.  The t o t a l  bulk o f  each o f  the  l a t t e r  
samples was analyzed f o r  gold. Samples o f  mineral ized o r  a l te red  rock were 
c o l l e c t e d  from outcrops, from stream gravels, o r  as f l o a t  from 458 s i t e s  
(pla$e 2 and t a b l e  6). Average samplfng densi ty  was about one sample s i t e  per  
5 m i  f o r  the  stream sediments and heavy-mineral concentrates, and about one 
sample s i t e  per  8 m i 2  f o r  $he rocks2 The area o f  most o f  the  drainage basins 
sampled ranged from 0.5 m i  t o  3 m i  . 

On p l a t e  1, sample s i t e s  designated by a + are represented by both a 
stream-sediment and a heavy-mineral-concentrate sample. A + enclosed i n  a 
diamond symbol designates s i t e s  w i t h  stream-sediment samples on ly  and a + 
enclosed i n  a t r i a n g l e  designates s i t e s  w i t h  only concentrate samples 
analyzed. An as ter jsk  replaces the + symbol if a t o t a l  concentrate was 
analyzed f o r  gold. I n  addit ion, a prepared concentrate sample was analyzed 
spect rograph ica l ly  f o r  most o f  these s i tes .  

A l l  sample s i t e s  were f i r s t  p l o t t e d  on 1:63,360 scale maps. A 1:250,000 
scale, computer-derived overlay was used t o  t rans fer  the  locat ions  t o  the  
1:250,000 scale topographic composite map. Due t o  inaccuracies i n  the  
1:250,000 topographic map, some sample s i t e s  appear t o  be s l  i g h t  l y  m isp lo t ted  
bu t  t h e  l a t i t u d e s  and longitudes presented I n  the tables Cor rec t l y  correspond 
t o  the  1:63,360 scale maps used i n  the f i e l d .  

The stream-sediment samples consisted of ac t ive  a l luv ium co l l ec ted  
pr imar i l y  from f i rs t -order  (unbranched) and second-order (below the  junc t i on  
of two f i r s t - o r d e r )  streams as shown on USGS topographic maps 
(scale = 1:63,360). Each sample was coinpasited from several l o c a l i t i e s  w i t h i n  
an area t h a t  may extend as much as 100 f t  from the s i t e  p l o t t e d  on the  map. 

Heavy-mi neral-concentrate s r n l e s  

Heavy-mineral-concentrate samples were co l lec ted from the  same a c t i v e  
a l luv ium as the  stream-sediment samples. Each bulk sample was screened w i t h  a 
2.0-mn (10-mesh) screen t o  remove the coarse material .  The less  than 2.0-mn 
f r a c t i o n  was panned u n t i  1 most of the  quartz, feldspar, organf c mater ia l ,  and 
c lay-s ized mate r ia l  were removed. 



Sanple Preparation 

The stream-sediment samples were oven dried, then sieved using 80-mesh 
(0.17-mn) s ta in less-s tee l  sieves. The po r t i on  o f  the sediment passing through 
t h e  sieve was saved f o r  analysis. 

The panned concentrates were oven d r ied  and sfeved through a 30-mesh 
(0.12-mn) sieve. The minus-30-mesh f r a c t i o n  was fu r the r  separated using 
bromoform t o  remove the  remaining l i g h t  minerals of a s p e c i f i c  g r a v i t y  l ess  
than 2.85. The resu l tan t  heavy-mineral sample was separated i n t o  th ree 
f r a c t i o n s  using a modif ied Frantz Isodynamic Separator. The most magnetic 
mater ia l ,  p r i m a r i l y  magnetite, was not  analyzed. The second f rac t ion ,  l a r g e l y  
ferromagnesi an s i  1 i ca tes  and i r o n  oxides, was saved for ana lys is /arch iva l  
storage. The t h i r d  f r a c t i o n  ( the  l eas t  magnetic ma te r ia l  which may inc lude 
nonmagnetic ore-re lated minerals, zircon, sphene, etc.) was s p l i t  us ing a 
Jones s p l i t t e r .  One s p l i t  was hand ground fo r  spectrographic analysis; the  
o ther  s p l i t  was saved f o r  mineralogical  analysis. There magnetic separates 
are the  same separates t h a t  would be produced by using an unmodified Frantz 
Isodynamic Separator se t  a t  a forward slope o f  5" and a side t i l t  o f  10" w i t h  
a cur rent  o f  0.2 ampere t o  remove the magnetite and i lmeni te,  and a cur rent  of 
0.7 ampere t o  s p l i t  t he  remainder of the sample i n t o  paramagnetic and 
nonmagnetic f ract ions.  

The 161 panned-concentrate samples co l lec ted f o r  gold ana lys is  were 
panned down t o  ob ta in  the l eas t  bulk without loosing black sand. The samples 
were d r i e d  and 59 samples comprised p r i m a r i l y  o f  black sand were passed 
several t imes through a v e r t i c a l  chute attached t o  a v e r t i c a l  Frantz separator 
se t  a t  f u l l  amperage. This was done t o  remove magnetite t o  f u r t h e r  reduce 
bulk. 

Rock samples were crushed and then pulver ized t o  minus 0.15 mm w i t h  
ceramic p l  ates. 

Sample Analysis 

Spectrographic method 

The minus-80-mesh stream-sediment, nonmagnetic heavy-mineral-concentrate, 
and rock samples were analyzed f o r  31 elements using a semiquant i ta t ive,  
d i rec t -cur rent  arc emission spectrographic method (Grimes and Marranzi no, 
1968). The elements analyzed and t h e i r  lower l i m i t s  of determinat ion are 
l i s t e d  i n  tab le  1. Spectrographic r e s u l t s  were obtained by v i s u a l  comparison 
o f  spectra der ived from the sample against spectra obtained from standards 
made from pure oxides and carbonates. Standard concentrat ions are 
geometrical l y  spaced over any g iven order of magnitude of concentrat i o n  as 
follows: 100, 50, 20, 10, and so forth. Samples whose concentrat ions are 
est imated to f a l l  between those values are assigned values of 70, 30, 15, and 
so f o r t h .  The prec is ion  o f  the ana ly t i ca l  method i s  approximately p l u s  o r  
minus one repor t i ng  i n t e r v a l  a t  t he  83 percent confidence l e v e l  and p lus  o r  
minus two repor t i ng  i n t e r v a l s  a t  the 96 percent confidence l e v e l  (Motooka and 
Grimes, 1976). Values determined f o r  the major elements ( i ron ,  magnesium, 
calcium, and t i tan ium)  are g iven Sn weight percent; a l l  o thers are g iven i n  
p a r t s  per  m i l l i o n  (micrograms/gram). Ana ly t ica l  data f o r  samples from the  
Por t  Mol l e r  study area are l i s t e d  i n  tables 3-5. A1 1 o f  the nonmagnetic 
heavy-mi nera l  concentrates were examined under a b inocu lar  microscope t o  
determine t h e i r  mineralogy, but some samples were too small t o  analyze. Other 
samples, those w i t h  sample numbers ending w i t h  the l e t t e r  I ( t a b l e  4), were 
analyzed spectrographical ly  using nonstandard sample weights. The data  



obtained may s t i l l  provide useful  information but the values must be 
considered Inaccurate. 

Chmlcal met hods 

Other methods o f  analysis used on selected samples from the Port  Mal ler  
study area are summarized i n  tab le  2. Analyt ical  resu l t s  fo r  stream-sediment, 
heavy-mineral-concentrate, and rock samples are l i s t e d  i n  tables 3, 4, and 5, 
respectively. 

ROCK ANALYSIS STORAGE SYSTEM 

Upon completion o f  a1 1 ana ly t ica l  work, the ana ly t ica l  r esu l t s  were 
entered i n t o  a computer-based f i l e  ca l led Rock Analysis Storage System 
(RASS) . This data base contains both descript i ve  geological information and 
ana ly t i ca l  data. Any o r  a l l  of t h i s  information may be re t r ieved  and 
converted t o  a binary form (STATPAC) f o r  computerized s t a t i s t i c a l  analysis o r  
pub1 l c a t i o n  (VanTrump and Miesch, 1977). 

DESCRIPTION OF DATA TABLES 

Tables 3-5 l i s t  the resu l t s  o f  analyses f o r  the samples of stream 
sediment, heavy-mineral concentrate, and rock, respectively. For the three 
tables, the data are arranged so t ha t  column 1 contains the USGS-assigned 
sample numbers. These numbers correspond t o  the abbreviated numbers shown on 
the s i t e  loca t ion  maps (plates 1 and 2). Columns i n  which the element 
headings show the l e t t e r  "sM below the element symbol are emission 
spectrographic analyses, "aa" indicates atomic absorption analyses, "i nst"  
indicates an instrumental technique, and the l e t t e r  "f" indicates f luorometr ic  
analyses, 'Ipct" indicates percent, 'ppm" indicates par ts  per m l l l i o n ,  and 
"~gpp "  indicates micrograms, (of  gold) per pan. A l e t t e r  "Nu i n  the tables 
indicates that  a given element was looked for  but not detected a t  the lower 
l i m i t  o f  determination shown f o r  tha t  element I n  tab le  1, I f  an element was 
observed but was below the lowest report ing value, a " less than" symbol (<) 
was entered i n  the tables i n  f ront  o f  the lower l i m i t  o f  determination. I f  an 
element was observed but was above the highest repor t ing value, a ''greater 
than" symbol (>) was entered i n  the tables i n  f r on t  of the upper l i m i t  o f  
determination. If an element was not looked for i n  a sample, two dashes (--) 
are entered i n  tab les  3-5 i n  place o f  an ana ly t ica l  value, Because o f  the 
formatting used i n  the computer program tha t  produced tables 3-5, some o f  the 
elements l i s t e d  i n  these tables (Fe, Hg, Ca, T i ,  Ag, and Be) ca r ry  one or more 
nonsigni f icant  d i g i t s  t o  the r i g h t  o f  the s i gn i f i can t  d i g i t s .  The analysts 
d i d  not determine these elements t o  the accuracy suggested by the ex t ra  zeros. 

A number o f  our colleagues including Scott Werschky, Dean McCollaum, Dean 
Yannacito, and Dave Kel ley part ic ipated i n  sample co l lec t ion.  
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TABLE 1.--Limits of  determination for  the spectrographic analysis of rocks and 
stream sediments, based on a 10-mg sample 

[The spectrographic 1 i m i  ts  of determination for heavy-mineral-concentrate 
samples are based on a 5-mg sample, and are therefore two report ing 
Intervals higher than the l i m i  t s  glven for rocks and stream sediments] 

Elements Lower determination l i m i t  Upper determination 1 i m i  t 

Percent 

I ron  (Fe) 
Magnesium (Mg ) 
Calcium (Ca) 
T i  tan i  um ( T i  ) 

Parts per m l  11 ion 

Manganese (Mn) 
Si lver  (Ag) 
Arsenic (As) 
Gold (Au) 
Boron (8) 
Barium (Ba) 
Beryl 1 ium (Be) 
Bismuth ( B i )  
Cadmium (Cd) 
Cobalt (Co) 
Chromi urn (Cr ) 
Copper (Cu) 
Lanthanum (La) 
Molybdenum (Mo) 
Niobium (Nb) 
Nickel ( N i )  
Lead (Pb) 
Antimony (Sb) 
Scand i um (Sc) 
Tin (Sn) 
Strontium (Sr) 
Vanadium ( V )  
Tungsten ( W )  
Yttrium (Y) 
Zinc (Zn) 
Zirconium (Zr) 
Thorium (Th) 



TABLE 2.--Chemical wthods used 

[A4 = atomic absorption; F = fluorometry; I = Instrument; HGA = graphite furnace AA]  

Element o r  Determination 1 i m i  t 
constituent Smpl e Method (micrograms/ Analyst Reference 
determined type g r m  or  P P ~ )  

Gold (Au) Total AA 0.05 0. I. Kelley 
panned (converted t o  
concentrates micrograms/pan) 

Gold (Au) Rocks and HGA 0.002 R. M. OILeary 
one sediment 

Te1 lurium (Te) Rocks AA 0.10 R. M. OILeary 

Mercury (Hg) Rocks I 0.02 D. L. Kelley 

Zinc (Zn) Rocks PA 

Uranium (U) Sediments F 
and rocks 

D. L. Kelley 

D.  L. Kel  ley 

T, A. Roemer 

Modif icat ion 
of Thompson - 
and others, 
1968. 

Meier, 1980. 

Chao and 
others, 1978 

Modif icat ion 
o f  McNerney - 
and others, 
1972, 
Vaughn and 
McCarthy, 
1964. 

OILeary and 
Viets, 1986. 

Modif icat ion 
o f  Centanni - 
and others, 
1956. 





Table 3. Analyses of strear-sediment samples from the Port Holler, Stepovak Bay, and Sirconof Island 
quadr anal es, Gl aska--Continued 

Sample 

PHFOOlS 
PHFOO3S 
PHFOMS 
PHFOOSS 
PlVOObS 
PIWOO78 
FHFQOBS 
PWFOOPS 
PHFOlOS 
PnFOl1S 

PHFQ126 
MF013S 
PnFOl4S 
PHFOl5S 
PtlFOl bS 
PHF017S 
PHFOl8S 
PHFO19S 
PHF020S 
PnFOZlS 

PnF022S 
PIK023S 
PHF023S 
PHF02bS 
MF027S 
PllF028S 
PllF029S 
PHFOWS 
PHF031S 
PlF032S 

PnF033S 
PHFO 34 S 
MFO35S 
PHFO36S 
PnF037S 
PM038S 
PHF039S 
PHFO4OS 
PHF04lS 
PIF012S 

PHF043S 
PIIF044S 
PHF045S 
PlKO4bS 
PI(FQ47S 
PllFO40S 
MF049S 
PHF050S 
PIIFOSI S 
PHF052S 

PRF053S 
PIIFOSrlS 
PW055S 
PHF 0565 
PnFO57S 
PIIFOSBS 
PHF059S 
PIIFOMS 
PtlFOblS 
PIIFOb2S 



Table 3. Analyses of s t r e a r - M i r e n t  samples fro8 the Port Holler, Wepovak Bay, and Sireonof Island 
quadrangles, Alaska--Continued 

Sarpl c Sr -ppr 
s 

200 
300 
so0 
500 
300 
300 
200 
300 
300 
300 

300 
(100 
100 
200 
200 
300 
300 
300 

{ 100 
200 

300 
200 
300 
100 
200 
100 
100 
200 
100 
loo 

100 
100 
100 
1 so 
loo 

{ 100 
300 
so0 
200 
150 

200 
300 
200 

(100 
200 
200 
200 
100 
100 
200 

200 
100 
200 
so0 
300 

zoo 
200 
loo 
200 

200 100 
N 100 
H 100 

W 100 
200 1 SO 

(200 100 
N 100 
N 150 
N 100 
N 100 
N 100 
N 100 

(200 1 00 

N 100 
N 200 
N 100 

(200 200 
N 100 

(200 150 
N 150 
N 100 
N 100 
N 200 





PHFOb3S 
PllFOb4S 
PmOb58 
fw06bS 
PllFOblS 
WObUS 
WOb98 
PIIF07 0s 
W 0 7 1 S  
MFO72S 

PllF073S 
W 0 7 4 8  
PlF075S 
PHF07bS 
PIIF07 75 
PnF078S 
PHF079S 
PllFO80S 
PNFOllS 
PnF082S 

PWOB3S 
PIFOMS 
PnF085S 
PNFOBbS 
PHFOBQS 
PHFO90S 
PHFO9lS 
PW092S 
PllF093S 
PlKOP4S 

PHFO9bS 
PHF097 S 
PnFO98S 
PIIF0995 
PnF100S 
PllFlOlS 
PNF102S 
PllF 103s 
PllFlMS 
PHF 105s 

W l O b S  
PIIF 107s 
PIIFJOBS 
PnF109S 
PtlF1106 
PMFlllS 
w 1 1 2 s  
PIIFl l fS 
W l 1 4 S  
PNF 1 155 

PnF11bS 
PHFl17S 
PllFl10S 
PRFll9S 
PNFl2OS 
PnFlZlS 
PllFl22S 
PNF 1235 
PM124S 
PnF12sS 

Table 3. Analyses of rtrearsedirent sarplcs from the Por t  Noller, Stepovak Bay, and Sireonof Island 
quadrangles, Ill aska--Continued 



Table 3. Analyses of streal-sediaent saaples fro* the Port Hollw, Stepavak Ray, and Sireonof Island 
quadranyles, Ill aska--Continued 

70 
50 

100 
100 
100 
JO 
50 
50 

100 
200 

SO 
100 
200 
100 
50 
50 

100 
100 
100 
100 

150 
I00  
150 
100 
100 
500 
100 
100 
100 
100 

100 
100 
100 
150 

SO 
104) 
l o o  
206 
200 
70 



Table 3. Analyre5 ~f strear-sedlrent samples f r o r  the Port Hnl ler,  Stepovak Bay, and S i w ~ n o f  Island 
quadrangles, Alaska--Cont inued 

Sarple Lat i tude Lonpi tude Fe-pct. Hg-pct. Ca-pct . Ti-pct. h - p p r  14-ppr As-ppr k - p p r  B-ppr Ba-ppr 
5 I 5 s 5 s 5 5 5 5 

PNF1378 
PnFlfeS 
PHFl39S 
PIIFl4OS 
PHF141S 
PHF142S 
PHFlISS 
PHF144S 
PHFI4SS 
PtF14bS 

PHF117S 
PHF148S 
PNFl49S 
PNF 1509 
PHFlSlS 
PnFl52S 
PWISSS 
PHF 154s 
PHF 1 55s 
PllF lSbS 

PWFl57S 
PllF158S 
PWF 159s 
PHF 160s 
Pnf 161s 
PHF162S 
PHF 163s 
PHF 1 MS 
PMF t 65s 
PM166S 

PHF167S 
PIKlb0S 
PnFlb9S 
PWF 170s 
PHF171S 
PllF 172s 
PHF173S 
PHF174S 
PHF 1755 
PNF 1775 

PHF 170s 
PMF179S 
PHF180S 
PHF182S 
PIIF 103s 
PIIF 105s 
PIFlBbS 
PllF107S 
PNF 1 BBS 
PnF189S 



Sample 

PlF126S 
PnF127S 
PRFIZES 
MFl2PS 
PIIF 130s 
QHFlJtS 
PHF 1335 
PWF134S 
PNF135S 
PIIFISLS 

PnF 137s 
PHF138S 
PHF139S 
PHFI 40s 
PflFl4lS 
PNF142S 
PHF143S 
PHF144S 
PHF145S 
PHF14bS 

PnFl47S 
PHF 148s 
PNF 149s 
PM150S 
PNF151S 
PHFlSZS 
PHF 153s 
PnFI54S 
PHF 1 55s 
PWF 156s 

PRF 1575 
PHFlSBS 
PllFlS9S 
PnFlbOS 
PnFlblS 
PHF 162s 
PIIF 163s 
PnFlMS 
PMFlbSS 
PnFl6bS 

MF167S 
PKFlbSS 
PiF169S 
PnF170S 
PlF171S 
PM 172s 
PHF 1735 
PNFl74S 
PllF 1755 
PnF 177s 

PlF178S 
PNF 179s 
PhF18OS 
PNFlB2S 
PHF183S 
PHF 1855 
PnFlSbS 
PHFlfl7S 
PnF 1085 
PNF 109s 

Table 3. Analyses of strear-sediment ~ u p l e s  from the Port Hol ler,  Stepovrk Bay, and Sireonof Island 
quadranpl es, Il aska--Continued 



Table 3. Analyses of strear-sedirent raaples f r o r  the Port Hol ler ,  Stepovak Bay, and Sireonof Island 
qurdrangles, Rlaska--Continued 

Sarple Sc-ppr Sn-ppr Sr-ppr V-ppr W-ppr Y-ppr Zn-ppr Zr-ppr Th-ppr Au-ppr 
5 s 5 5 s s s s 5 aa 

PHF126S 
PIP 1276 
PNFl 286 
PHF129S 
w 1 3 0 s  
Pll f lSlS 
PtiF 1 33s 
PM134S 
PIF 133s 
MF1YS 

PM137S 
PHF138S 
PNFI39S 
PtiF 140s 
PW141S 
M F  142s 
PIF143E 
W l H S  
MF145S 
PtiFl4bS 

MF147S 
PflF14aS 
PIF149S 
PIIF1505 
f'NFI5LS 
Pnf 152s 
PHF 1 53s 
PnF154S 
PnF195S 
MFl56S 





Table 3. Analyses of strean-sediment samples fro# the Port Holler,  Stepovak Bay, and Siremof Island 
quadrangles, L l  aska--Continued 

Sarple Be-ppr Bi-ppm Cd-ppr Ca-ppr Cr-ppa Cu-ppl La-ppr lo-ppa Nb-ppm Mi -ppn Pb-ppa Sb-ppr 
3 5 S 5 5 I S I % 5 D I 



Table 3. Analyses of strear-sedirmt samples frob the Port Hol ler ,  Stepovak Bay, and Sirconof Island 
quadrmglm, Alaska--Continued 

Sample Sr -ppr V-ppr 
s s 

w200s 
F'HF701S 
PHF702S 
M703S 
MF704S 
PnF7OSS 
PNF7ObS 
PNF707S 
W7WS 
PHF 709s 

PI(F745S 
PHF74bS 
PHF747S 
PM748S 
PHF 749s 



Table 3. Analyses of strear-redinent sup les  f ror  the Port I lol ler,  Stepovak Bay 
quadrangles, Alaska--Continued 

and Sire 

As-ppr 
5 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 

1,500 
N 
W 
N 

N 
N 
n 
N 
N 
N 
N 
N 
N 
n 

,mof 111 

lu-ppr 
I 

I 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
Y 
N 
N 
N 
N 
N 
I 

N 
N 
N 
N 
N 
N 
I( 
N 
N 
N 

N 
w 
N 
N 
N 
N 
N 
N 
N 
M 

and 

B-PP~ 
I 

20 
30 
20 
20 
30 
30 
20 
20 
(10 
10 

to 
10 
10 
10 
10 
1 S 
10 
10 
10 
10 

I0 
10 
20 
10 
10 
10 
10 
10 
20 
20 

SO 
(10 
(10 
10 
10 
(10 
(10 
10 
10 
15 

10 
10 
(10 
10 
10 
10 
15 
15 
20 
30 

Latitude Longitude Fe-pct. Hg-pct. Ca-pct. T i  -pct. Mn-ppn AQ-ppr 
5 s 5 5 I I 

161 20 38 
I61 43 45 
161 47 lb 
161 47 52 
1bl 52 5 
161 57 I8 
161 25 53 
lbl 35 38 
161 39 7 
lbl SO 2 

161 
161 
161 
lbl 
161 
I61 
161 
161 
161 
161 

Ibl  
161 
161 
lbl 
161 
161 
lb1 
161 
161 
161 

161 
161 
lbl 
161 
lbl 
161 
161 
161 
160 
160 



PHF784 1 PllF7kjD 
PHF70bS 
PHF787S 
PHF788S 
PHF789S 
PMF790S 
PHF791S 
PHF792S 
PHF793S 

PnF 794s 
PHF 795s 
PNF79bS 
PnF797S 
PHF7985 
PHF7WS 
PHFBOOS 
PflFBOlS 
PnF802S 
MF803S 

PHFlO4S 
PHF 8055 
PHF806S 
PI(FBO7S 
PHF800S 
PMFEWS 
PHFElOS 
PHFBl1S 
PHF812S 
PHFB14S 

Table 3. Analyses of rtrsar-sediment uarplcr froa the Port H o l l w ,  Stqovak Bay, and Sireonof Island 
quadrangles, I larka-Sontinued 

Be-ppr Bi-ppm Ed-ppm CP-ppr Cr-ppr Cu-ppb La-ppm Ho-ppm Nb-ppm Hi-ppm PC-ppm Sb-ppr 
I 5 5 s I 5 5 5 I 5 5 5 



Table 3. Analyses of strear-scdimt sanples frob the Port H o l l e r ,  Stepovak Bay, and Sireonof Is land 
quadrangles, Alaska--Continued 





Table 3. Analyses of stream-sediment samples from the Pnrt H~ller, Strpuvak Bay, and Siremof Island 
quadrangles, Alaska--Continued 

Sample 



Table 3. Analyses of stream-sediment sarples from the Port Noller, Stepavak Bay, and Simwnof Island 
quadranpl es, A1 aska--Cont inued 





Table 3. fmalyses of strear-sediment sarples from the Port Roller, Stepovsk Bay, and Sireonof Island 
quadranql es, Alaska--Cantinued 



Table 3. bnalyses of st reu-rediaent  samples from thr Port Holler,  Stcpovak Bay, and Sireon~f Island 
quadrangles, bl aska--&ont inuad 

Sarpl R 

roo 





Sample 

Table 3. Analyses of stream-scdirent sanples from the Port Holltr, Stapovak Bay, and Sireonof island 
quadrangles, Ill arka--Continued 

Be-ppm Bi-ppr Cd-ppm Co-ppr Cr-ppr Cu-ppr La-ppr lo-ppr Nb-ppr Ni-ppr Pb-ppr 
5 5 5 I 5 4 9 5 5 5 5 



Sample 

PHW219S 

Table 3. Analyses of strear-sedinent samples ftor the Port Holler, Stcpovak Bay, and Simeonof Island 
quadrangles, Alaska--Continued 



Table 3. Analyses of strear-sediment s a r p l n  from t h ~  Port Hvller,  Stepwak Bay, and S i re tm~f  Island 
quadranglesl A1 aska--Cantlnued 

S u p l e  Latitude Lnngitudt Fe-ptt. tlg-pct. k - p r t  . T i  ~ c t .  In-ppr hg-ppr k ~ p r  Au-ppm 0-ppr &-ppr 
s s 5 I 5 5 5 5 5 5 

160 49 52 
161 19 40 
141 12 20 
161 12 33 
I41 6 40 
141 6 45 
161 3 49 
lbl 14 49 
lbl 14 30 
161 8 35 

160 15 49 
160 20 10 
160 20 17 
160 25 55 
161 5 10 
Ib1 11 34 
1b1 23 26 
lbl 23 34 
lbl 25 53 
lbf 26 5 



Table 3. Analysts of strear-rrdiment samples from the Port Hpller, Stcpovak Bay, and Siremof Island 
quodranglw, Ill aska--Continued 



Table 3, Analyses of strear-sedirent sarples fror t h e  Part N~ller, Stepovak Bay, and Sireanof Island 
quadrangles, Ala Ja--Continued 

Sarpl t 

loo 
100 
100 
100 
150 
100 
100 

100 
100 
300 
100 
100 
100 
200 
100 
500 
100 

150 
100 
50 

500 



Table 3. Analyses of strear-sadirent sarpler from the Port Holler, Stepovak Bay, and Sireonof Island 
quadrangles, Alaska--Continued 

Saaple Latitude Longitude Fe-pct. Hg-pct. Ca-pct. Ti-prt. h-ppr 10-ppr As-ppr Au-ppn 0-ppr Ba-ppr 
5 5 5 5 5 s R 9 Ii I 

5540 2 16059 b 
SS 41 19 lbl 7 53 
5 5 4 4  19 16056 0 
55 38 34 161 7 24 



Sarpl r 

Analyses ~f strear-aedirent sarples fro@ the Port H?l lcr , Step~vak Bay, and Siremof Island 
quadrangles, hl aska--Cont 1 nued 



Table 3. llnalyses of strear-sediment samples fro# the Port Holler, Stepovak Bay, and Simeonof Island 
quadrang1 es, Llaska--C~ntinued 

Sarple 





PRY 430s 
PRY4315 
PRY432S 
PAY433S 
PHY434S 
PHY435S 
PHY43bS 
PHY437S 
PAY438S 1 PilY439S 

1 PHY 444s 
PHY441S 
PHY442S 

1 PRY4435 
MY444S 
PHY445S 
PHY446S 
P ~ Y  447s 
PAY44OS 
P ~ Y ~ I T S  

PNY45OS 
PAY451S 
PRY452S 
PHY453S 
RY454S 
PHY455S 
PnY456S 
PAY457S 
PHY458S 
PHY 459s 

Table 3. Analyses of stream-sediaent  saaples fron the Port Moller, Stepovak Bay, and Siremof Is land  
quadrangles, A1 aska--Continued 



Sanpl e 

p H 3 9 9 6  
PHW4OOS 
PWY401S 
PllW402S 
PHW403S 
PHY4MS 
PHW4OSS 
PHW40bS 
PW07S 
PHY408S 

PHY409S 
PAW4105 
PHY411S 
PHW412S 
PAM4 13s 
PHY414S 
PWY4156 
PHV41bS 
PHY417S 
PHY418S 

PHY419S 
PHY 420s 
PNY421S 
pny422s 
PHY423S 
PHY4245 
PHY425S 
PllY427S 
PHY428S 
PHY429S 

PHY43OS 
PHY431S 
PHY432S 
PHY433S 
P ~ V ~ M S  
PnY435S 
PHY43bS 
PllY437S 
PHY438S 
PHY439S 

( P H Y ~ ~ O S  
PWY4415 
PIY442S ' MY4435 
PnV444S 
PNY445S 
PHV44bS 
MY447S 
PMY448s 
PNY449S 

PnY450S 
PHY451S 
PNY452S 
PAY4535 
PHY454S 
PHY45SS 
PAY45bS 
PHY457S 
PnY456S 
PHV459S 

Table 3. balyrcs of strea~5edirent saaplrs fron the Port  H o l l e r ,  Stepovrk Bay, and Slreonof Island 
quadranpl~s, Alaska--Continued 







Sarpl e 

PIIY 460s 
PHY461S 
PIIY 462s 
PHY463S 
PNY464S 
PHY4bSS 
PIIY4bbS 
MY4675 
PHY460S 
PIIY4bPS 

PNY 470s 
MY4715 
PnY472S 
PHY4f3S 
PHY474S 
PIIY475S 
PIIY47bS 
PIIY477S 
PNY478S 
PHY479S 

PNY48OS 
PilY481S 
PIIY482S 
PHY483S 
PIIY484S 
PHY48JS 
PllY 486s 
PIIV487S 
PNY leas 
PHY4B96 

PIIY400S 
PIIY49lS 
~ 1 1 ~ 4 9 2 s  
PHY493S 
PnY494S 
PIIY495S 
PHY496S 
PilY497S 
MY4985 
PHV499S 

P)IYSw 
Plivs01s 
PHY502S 
PHY503S 
PnYCTMS 
PIIY505S 
PNRObS 
PtlTS07S 
PHY508S 
PHY509S 

Table 3. Analyses of strear-sediment sarples from the Port  Ho l le r ,  Stepovak Bay, and Sireonof In land 
quadrang1 05, A1 aska--Conti nued 

70 N -- 
70 n -- 

loo N -- 
100 N -- 
70 N -- 
70 M *- 

70 N -.. 
100 N -- 
70 N -- 

100 N -., 



Table 3. Analyser of strear-sediment sarples fron the Port Holler,  Stepovak Bay, and Sireonof W a n d  
quadrangles, Alaska--Continued 

Saaple Lat i tude Lonqi tude Fe-prt, Ng-pct. Er-pct. Ti-prt. iln-ppr 14-ppr 65-ppm Au-ppr 0-ppr Ba-ppr 
s 5 s 4 s s 5 I 5 s 



Table 3. Analyses of strear-sedirent sanples f r o r  the Port H ~ l l e r ,  Stepovak Bay, and Sireonof Island 
quadrangles, dl aska--Continued 

Sarple Be-ppn Bi-ppr Ed-ppr Co-ppr Cr-ppr Cu-ppr La-ppr no-ppr Nb-ppr Mi-ppr Pb-ppr Sb-ppr 
S 5 5 5 5 9 I S 5 s I 5 

PHY 520s 
PHY521S 
PHY522S 
PHY523S 
PHY524S 
PHYSZSS 
PHY52bS 
PHY527S 
PHY52BS 
PHY529S 



Tablr 3. Analyses of strear-sediment ~ a r p l e s  f ro8 the Port I ~ l l e r ,  Stepovak Bay, and Sireonof Island 
quadrangles, Bl aska--Continued 

St-ppm En-pp~ ST-ppa V-ppr Y-ppm Y p r  ln-ppr lr-ppr Th-ppm Ru-ppa U y p l  
I s I s I s s I s aa 

loo 
260 
150 
150 





Table 4. Analyses of heavy-mineral-concentrate saaples f r ~  the Port Roller, Stepovak Bay, and Sirwnof Stland 
quadrangles, A1 aska--Continued 

Saaplc Be-ppr Bi-ppr Cd-ppr Co-ppr Cr-ppr Cu-ppr La-ppr lo-ppr Nb-ppr Ni-ppr Pb-ppn 
5 5 5 J s 5 5 5 5 5 s 

PllFOOl C N N N 15 150 13 70 N N N 50 
PHF002C N N N 10 300 150 N (10 N 

N 
(20 

M003C N N N (10 200 N 50 N (50 N 
P F W C  N N N 15 300 (10 SO N N 10 (20 
PHFOOSC N N N 10 10 I N N N N 
PNFOObC N N N (10 150 lSO (10 N N N N (20 
PllF007C N N N 15 50 10 200 (10 (50 N 5,000 
P!!FOOBC I N N 10 70 10 150 N (50 (10 3,000 
PHF009C N M N 20 30 15 150 I 30 

20 
300 

PnFOlOC N (20 200 SO 70 300 300 N 70 100 

t i o  
10 
10 

FNFO3lC 
PNF 032C 
PnFO33C 
PHF034C 
PIIFO3SC 
PHf 036C 
FNF037 C 
PNF038C 
PHF039C 
PNF040C 

PNF041C 
PnFO42C 
PIIFO43C 
PRO44C 
PIIFO4SC 
PnFO4bC 
PHF047C 
PHF040C 
Pff F049C 
PHFOSOC 

PnFOSlC 
PHF052C 
PnF0536 
PIIF054C 
PllF055C 

- - 

N (10 70 (10 150 N N N 
N 15 100 (10 f DO N W 30 

50 -30 100 SO 200 10 (SO N 
N 70 200 200 N 200 (50 50 



Table 4, Analyses of heavy-mineral-concentrate samples from the P w t  Holler,  Stepovak Bay, and Sireonof Island 
qu~druglcs, h l  aska--Continued 

Samp 1 e 

PNFOOlC 
PNFOOZC 
PNFOO3C 
PMF OMC 
PIIFOOSC 
PHFOMC 
FNF007C 
PNFOOBC 
PNF009C 
PNFOl OC 

SO 
20 
70 
50 

100 
150 
70 
70 
70 
70 

70 
100 
500 
50 
70 
70 

150 
loo 
100 
100 





Table 4. kalyser of heavy-rineral-toncentrate uhples f r ~  the Pwt Holler, Stepovak Bay, and Sireonof Inland 
qurdrmgles, Alaska--Continued 

PHFOBlC 
PllF002C 
W 0 8 3 C  
PHFOB4C 
PHF085C 
PnFOBM: 
Pllf088C 
PRFOIOC 
PHF09lC 
PnF092C 

PtlFO93C 
PHF094C 
PHFO9bC 
PNF098C 
PHF099C 
PHFlOOC 
PIIFlOlC 
PHF 1 02C 
PIIFI 03C 
PHFIMC 

PNF 1 OSC 
PHFlObC 
PHF107C 
PnFlOBC 
P1If 109C 
PnF llOC 
PHF111C 
PNFI 12G 
PHFlIfC 
PHFl14C 

PlF115C 
PNF 1 1 bC 
PIIF117C 
PHF118C 
PHF119C 
PHF 120C 
PM121C 
PHF 1 U C  
PNF123C 
PHF124C 



Table 4. Analyses of heavy-rineral -concmtrate samples f r o r  the Port Hal l e r ,  Stepovak Bay, and Sireonof l r l a n d  
quadrangles, Alaska--Continued 

Sarple  St-ppr Sn-ppr Sr -ppu V-ppr W-ppr Y-ppr Zn-ppr Zr-ppr Th-ppr lu-nqpp 
5 s 5 s s 5 s 5 s aa 

PHFOBlC 
PHFOBZC 
PnF083C 
PHFOB4C 
PHFO05C 
PHFOBbC 
PHF000C 
PHF 090C 
PllFOTlC 
PflF092C 

PtIFOOJC 
PhF 094C 
PHF09bC 
PHF098C 
PHFO99C 
PIIFlOOC 
PHFlOlC 
PNF102C 
PHFlO3C 
PHFlMC 

PHF105C 
PHFlObC 
PHF107C 
PWFlOBC 
PHF 1 OPE 
PHFllUC 
PnFlllC 
MF112C 
PnF113C 
PHF ll4C 

PnFliSC 
PHFilbC 
PHF117C 
PnFllec 
PNFl19C 
PHFl2OC 
PHFlZlC 
PHF 122C 
PHF 123C 
PHF 124C 

150 
loo 
so 
70 
100 
300 
200 
300 
200 
50 

150 
70 

1 00 
30 
70 
150 
70 
30 
(20 
50 

100 
100 
SO 

1 50 
50 
30 
(20 
200 
20 
50 

70 
150 
150 
100 
500 
150 
200 
200 
150 
loo 
SO 
100 
50 
500 
150 
30 
30 
70 
70 
70 





Tab1 e 4. Analyses of heavy-ri neral -concentrate samples f rom the Por t  101 ler , Stepovak Bay, and Staeonof Island 
quadranyles, A l  asla--Continued 

Sample 

PHF12SC 
PflFIZbC 
PnFl27C 
PllF128c 
PnFlrJC 
PIYF 1MC 
PHF131C 
PHF 132C 
PHF 133C 
PHF134C 

PHF135C 
PHF l36C 
PHF 137C 
PHF 138C 
PlF 139C 
WIMG 
MF141C 
PMF142C 
MF 113C 
PHF144C 

PHFIISC n 
PNFl4bC N 
PRFl47C N 
PHF 140C N 
PlF 149C N 
PHF15OC N 
PIF15lC N 
PHF 152C N 
PHF153C W 
PHF154C (2 

PHF165C I 
PllFl bbC N 
PHFl 67C N 
PNF lMC (2 
PllF169C N 
PHF 170C N 
PlFl71C N 
PW172C N 
PHF173C N 
PHFl7 4C N 

PHF 175C 
PnF177C 
PNF178C 
PHF 179C 
PHFl0OC 
PNF 182C 
PHF l8SC 
PHF 1 BSC 
PlF1 8bC 
PHF 187C 



Table 4. h a 1  yses of heavy-rincral-c~ncentrrte sarples from the P ~ r t  NDI l e r  , Stepovak Bay, and Sireonof Island 
quadrangles, hlaska--Continued 

Saap 1 e Sc-ppr Sn-pp~ Sr-ppn V-ppr W-ppn Y-ppr Zn-ppa I t -ppr Th-ppr b-pp 
s 5 s I s 5 s s 9 aa 

PW13SC 
PnFlShC 
PIIFl31C 
PHF13BC 
PNFI 39C 
PHF 140C 
PHF141C 
PIIF 142C 
PHF 143C 
~nri44c 

PHF 143C 
PnFl4bC 
PNF147C 
PIIF 149C 
PNF149C 
PHf150C 
PllFlSlC 
PNF 152C 
PHF153C 
PHF 154C 

PIIF155C 
PHF 1 SbC 
PHF157C 
PHF 158C 
PNF159C 
PnF 1 bOC 
PNFlblC 
PHF 162C 
PnF lb3C 
PNFl b4C 

PHF! b5C 
PNF 1 bbC 
PHFlblC 
PWlb8C 
PHF1 b9C 
PHF 170C 
PHFl71C 
PIIF 172C 
PNFl73C 
PWF174C 

PHF175C 
PNF177C 
PNF 17BC 
PNF179C 
PNF l0OC 
WF I02C 
PHF183C 
PHF 1 B5C 
PHFlBbC 
PHF 187C 



Table 4. Analyses of heavy-~ineral-concentrate samples f r ~  the Port h l l a r ,  Stepovak Bay, and Sirwnof  Island 
quadrangles, Alaska--Continued 

Sarple Lat Long Fe-pct, Ng-pct. Ca-pct. Ti-pct. Hn-ppr .Rg-ppr As-ppr bu-ppl 8-ppr Ba-ppr 
5 5 I S 5 9 5 5 I 5 



Table 4. Analysts of heavy-rineral-concentrate ~arples fro# the Port Holler, Stepovak Bey, and Sireonof Island 
quadrangles, Alaska--Continued 

-- 
-- -- 

zoo 
300 -- 
300 

N 
N 

SO 

(50 -- 
(SO -- 
n 
N -- -- 
N 
N 

Nb-ppr 
5 

N 
{ 50 

N 
(SO 

N 
I 
N 

(SO 
(50 
so 

(50 
150 
(50 

N 
N 
N 
N 
N 

{SO 
N 

N 
(50 
(SO 

N 
N 
N 

C 50 
II 
N 
N 

N 
SO 

(50 
70 -- -- -- 
-- -- -- 

-- -- -- -- -- -- 
N (50 
H -- (SO -- 
N 100 
N (50 
N (50 
N 1 00 

n -- N 
-* 

N -- W -- 
N N 
N 

*- 
N -- - -- 

N { 50 
N N 



Table 4. Analyses of heavy-mineral -concentrate sarples f r o r  the  Por t  No1 l w , Stepovak Bay, and Sireonof Is land 
quadrangles, Alaska--Continued 

Snrple Sc-ppr Sn-ppa Sr-ppr V-ppm W-ppr Y -ppr In-ppr Zr-ppr Th-ppr Au-~gpp 
s 5 J s s 5 5 5 5 aa 

PIF I &BC 
PHFIB9C 
PMF l9OC 
PHF t? 1 C 
PIF 192C 
PllF 193C 
PHF 194C 
PHF195C 
PHF l9bC 
PHF197C 





Sarple 

Table 4. Analyses of heavy-rinaal-concentrate sarples fror the Port Holler, Stepovak Bay, and Sireonof Island 
quadrangles, A1 aska--Continued 



Table 4. Ilnal yses ~f heavy-mineral-concentrate salples froa the Pwt Nal ler , Stepovak Bay, and Sirronof Island 
quadrangles, Alaska--Cant inued 

Sanple 



Table 4. Analysts of heavy-hineral- -toncentrate sarples froa the Port  Holler 
quadrangles, A1 aska--Cont inued 

, Stepavak Bay, and Sireanof Island 

Sample Lat Long Fe-pct, 
5 

159 55 55 
159 55 47 
159 53 45 
160 35 30 
160 35 27 
160 36 49 
I60 53 Sb 
161 0 25 
lbl 3 20 
161 6 10 

55 36 24 ib0 23 20 -- 

Ti-pct. 
5 

2.00 
>2.00 -- 
.70 -- -- 
-50 -- -- 

)2,00 

>2.00 
"SO 

)2.00 
)2.00 
>2.00 -- 
>2.00 
2.00 -- 
>2.00 

-- -- 
-- -- 
,20 
1.50 
1.00 
.50 -- -- 

>2.00 
.70 

>2.00 
>2,00 
>2.00 
>2.00 
.20 
.SO -- 
1.00 

1.00 
>2.00 
.so 
1.00 
.SO 

2.00 
)2.00 
>2.00 

-70 -- 
-- 
2.00 
.20 -- 

>2.00 
>2.00 
2.00 
.30 
.20 
,30 



Table 4. Plnrlyses of heavy-rinwal-concentrate sarples fror the Port Roller , Stepovak Bay, and Sireonuf Island 
quadrangles, Alaska--Continued 

N 
(SO -- 
50 -- 

-- 
loo 

-- -- -- 
-- 
N 
N 
N 
H -- -- 
N 
N 

200 
700 
500 
500 

N 
N -- 

{SO 

N 
N 
M 
W 
N 
n 

500 
50 

(50 -- 
-- 

200 
N -- 

300 
N 
N 
N 
M 
N 



Table 4. bnal yses of heavy-rineral-concentrate sarples fro8 the Pwt Holler,  Stapavak Bay, and Sireonof Island 
quadrangles, Alaska--Continued 

Sarple Sc-ppr Sn-ppr Sr -ppr V-ppr U -ppr Y-PP~ Zn-ppr Zr-ppr Th-ppr bu-ngpp 
s 5 5 5 s s s 5 'I aa 





Table 4. b a l y s e s  of heavy-rineral-concmtrrtc sampler fror the Port Holler, Stepovak Bay, and Sireonof Island 
quadrangles, A1 aska--Cant inued 

PHF89 1CI 
PNF093C 
P w a m r  
PNKbOlC 
PHKb02C I 
PNKbOC f 
PHKbf O C I  
PHKb1 l C  
PNKb12C 
PHKbl bC 

N W (10 
N N (10 

20 -- zoo -- 10 -- 
N (20 { 10 

20 so 1,500 
{ 10 100 15 
(10 70 70 

20 -- 50 -- 50 
-* 



Table 4. Anal yses of heavy-rineral-concentrate samples fron the Part Holler, Stepovak Bay, and S i ~ e m o f  Island 
quadrangles, Alaska--Continued 

Sampl e 

{lo 
(10 
(10 
30 
30 -- 
10 
so 
20 
50 

10 
10 
N 
N 
N 
N 
50 
50 
100 
30 

50 
200 
10 
10 

>200 
)200 
50 
20 
20 
20 

20 
20 
10 
30 
30 
30 
20 
20 
20 
20 

Y - P P ~  
5 

20 
500 -- 
loo 
70 
20 
(20 
(20 
200 
500 

so 
700 

)5,000 - 
(20 
1 00 
50 
50 
200 -- 



Table 4. Analyses of heavy -rineral-concentrate samples i r ~ r  thc Port Noller , Stepovak Bay, and Sireonof Island 
quadrangl w, Alaska--Continued 

Sarple Lat Long 0-ppr Ba-ppr 
5 !5 



Table 4. Analyses of heavy-mineral-concentrate sarples fror the Pwt Woller, Stepovak Bay, and Sirtonof Island 
quadrangles, Alaska--bnt inued 

Sarpl e 

pH21 5C 
PM2l bC 
MW2 17C 
PHW218C 
PNn219C 
PNW22OC 
PM22IC 
PHW222C 
PHW223C 
PHW224C 

PHW225C 
PilW22bC 
PW27C 
PHW228C 
PtlW229C 
PHW230C 
PtlY231C 
PHW232C 
PnW233C 
PHH234C 

W M 
50 50 
N N 
N 50 
N (50 

(10 (50 
W (SO 
N n 
N N 

to n 
(SO 

n 
N 

(50 
70 

(50 
(50 
50 

(50 
N 



Sorple 

Table 4. Analyses of heavy-rineral-contontrate samples frw the Port bl lrr,  Stepovak Bay, and Sireonof lsland 
quadrangl er, A1 aska--Cant inucd 



Table 4. bal yses of  heavy-rinwal-concentrate samples f r o r  the Pwt Holler,  Stepovak Bay, and Sireonof Island 
quadrangles, Alaska--Cont inued 

Sample Lat Long FI-pct* Ilg-pct. La-prt. Ti-pct. k - p p r  4 -ppr  As-ppr bu-ppr 0-ppr Ba-ppr 
15 5 5 5 S 5 S 5 5 5 

160 
I 60 
160 
160 
160 
160 
160 
IbO 
I60 
160 

160 
160 
160 
I60 
160 
160 
160 
I60 
1bQ 
1 MI 

1 60 
1 MI 
160 
160 
160 
161 
161 
fbl 
161 
lbl 

161 
161 
161 
161 
160 
1 60 
160 
160 
160 
160 



Table 4, Analyses of hcrvy-mineral-concwrtrate samples frm the Port Holler,  Stepovak Bay, and Sireanof Island 
quadrangles, Alaska--Continued 

Sarple Be-ppr Bi-ppr Ed-ppr Ca-ppa Cr-ppr Cu-ppr La-ppm 10-ppr Nb-ppr Mi-ppr Pb-ppr Sb-ppr 
s 5 5 % 5 5 s 5 s a 5 s 

N 
N 
N 
N 

{SO 
(50 

N 
N 

(50 
N 

N 
N 

(50 
N 
)1 
N 
n 

(50 
50 

(50 

N 
(50 

11 
70 

N 
(50 
(50 
(SO 
(50 

N 

50 
N 

(SO 
(50 
(50 
(50 
50 
50 

N 
Y 

50 
50 

N 
SO 

N 
W 
N 
N 

50 
(50 



Table 4. h a 1  yses of heavy-rineral-concpntrate sarples fron the Port Hol ler , Step~vak Bay, and Siaeonof Island 
quadrangles, Alaska--Continued 

Sample Sc-ppm Sn-ppm Sr-ppn V-ppn W-pp~ Y-ppr Zn-ppa Zr-ppr Th-ppm bu-ypp 
s s s I I 5 5 s 9 aa 





Table 4. Analyses ~f heavy-mineral-concmtrate saaples from the Port Holler , Stepavak Bay, and Sireonof 1 sland 
quadrmglcs, Ll aska--Cont inued 

Sample 

m335c 
PnY33bC 
P ~ S ~ C  
PHW338C 
PnY33 9C 
PM340C 
PnY341C 
mws12c 
pnw343c 
pnw344c 

pnwa45c 
PHY34bC 
PHW347C 
PHW348C 
PHW349C 
PHW350C 
PHW351C 
PllW352C 
PHW353C 
pnw354c 



Table I .  Bnal yses of heavy-rineral -concentrate ~arples frob the Fort Holler , Stepovak Bay, and S i r m o f  Island 
quadrangles, hlaska-Sontinued 

Sarple 



Table 4, Analyses of heavy-rineral-concentrate samples f r ~ r  the  P w t  Hol ler,  Stepovak Bay, and Sirwnof Is land 
quadrangles, Alaska--Cant inued 

Sample Lat  Long Fe-pct . Hg-pct. Ca-pct. Ti-pct. Hn-ppr 4g-ppa As-ppr Au-ppr 0-ppr Ba-ppr 
0 5 5 5 s I I 5 5 5 

PllY406C 
PHW407C 
PHH4OBC 
PHW409C 
pnw410c 
PtlY4llC 
pnw4 12C 
PHW413C 
PM414C 
pny4 1 SC 

PHY416C 
PHY417C 
PHY418C 
PWY 4 1 9C 
PWY42OC 
PHY421C 
PHY422C 
PWY423C 
PIlY424C 
PHY425C 

PHY426C 
PWY427C 
PWY428C 
PNY429C 
PHY43OC 
PWY431C 
PnY432C 
PHY433C 
P H Y ~ ~ ~ C  
PHY43SC 

PtfY4SbC 
PnY437C 
PHY43BC 
PWY439C 
PHV44OC 
MY441C 
P l y  442C 
PWY443C 
PHY444C 
PNY445C 

PHY44bC 
PRY447C 
pn~448c  
PHY449C 
PHY45OC 
PHY451C 
PWY452C 
PnY453C 
PMY454C 
PnY455C 



Table 4. Analyses of heavy-mineral-concentrate urples fror the Port No1 ler , Stepovak Bay, and Slm~onof Island 
quadrangles, Ala~ka--Continued 

Sample 

PM396C 
PllY397C 
PllW398C 
PIW399C 
PnI4OOC 
~ 4 0 1 C  
PW402C 
PIIW403C 
PHMMC 
~ O S C  

pnw40bc 
PHW407C 
PIIW408C 
Pnw409C 
PnMlOC 1 PHYllllC 
PnW412C 
PHI413C 
PHW414C 
PnY415C 

I PHY417C 
PnY418C 
PIIY4I9C 
PMY4MC 
PHY42lC 
PHY422C 
PHY423C 
PIY424C 
PHY425C 

PHY42bC 
PHY427C 
PHY428C 
PnY429C 
PIIY430C 1 PIIY43lC 
MY432C 
PnY433C 
PIY434C 
P ~ Y  435c 

PnY43bC 
PIY437C 
PHY438C 
PnY439C 

PHY44lC 
MY442C 
PHY 443C 
PIY444C 
PHY44SC 

PHY44bC 
PHY447C 
PHY44IC 
PHV449C 
P ~ Y  4 5 0 ~  
PHY451C 
PMY452C 
PHY453C 
PHY454C 
PHY455C 

Nb-ppr 
I 

I 
M 

(50 
{SO 
(50 
(50 

H 
50 
I 

( 50 

N 
N 
n 
N 

( 50 
Y 
N 
N 

50 
N 

N 
(so 

N 
N 

100 
n 

50 
(50 

N 
N 

N 
N 
N 
n 
W 

50 
)I 
N 
N 
M 

W 
N 
N 
N 
W 
I 
N 
N 

(50 
N 

N 
N 
W 
N 
N 
N 
N 
H 
N 

( 50 



Table 4. Analpcs of hcavy-mlneral-c~n~entrate samples from the P w t  Holler,  Stepovak Bay, and Sineonof Island 
quadrangler, Alaska-Cont inued 

Sanpl e S t -pp~  Sn-pph 9-pp# V-ppr W-ppr Y-ppa Zn-ppr tr-ppm Th-ppr Auwgpp 
s s s L s 5 5 o 5 aa 

N -- 
?I .... 
N -- 
N -- 
N 
N -- 
n -- 
N -- 
N -- 
N N 

N M 
N N 
N N 
N 0.1 
N TO. 0 
N M 
N -- 
N N 
N N 
N b.0 

N W 
N N 
N -- 
N N 
N -- 

:200 W 
N N 
H N 
N W 
N n 





Table 4. Anal yscs of heavy-rineral-tont~ntrate sampler frm the P ~ r t  Huller, Step~vak Bay, and Sinmof Island 
quadrangles, A1 rska--Cont inued 

PllV45bC 
PnY4SICI 
PllY45ECI 
PnY 459C 
MY460C 
PHY4blC 
PHY462C 
PHY 4b3C 
PIIY4MCI 
PHY4bSC 

PNY4bbC 
PHY467C 
PnY468C 
PHY469C 
PHY470C 
?HY471CI 
MY472CI 
PHY47bC 
PHY477CI 
PltY478CI 

PflY47QCI 
PHY480C 
PnY48lC 
PllY482C 
PNY483C 
PNY4B4C 
PWY4BSC 
PWY40bC 
PNY487C 
PtlY40aC 

PHY489C 
MY 490C 
PHY491C 
P ~ Y  4 9 2 ~  
PHY493C 
PnY IP4C 
PNY49SC 
PNY49bC 
PHY497C 
PNY498CI 

PHY 499C 
PHYSOOC 
PHYSOIC 
PHY502C 
PHY503C 
PHYSMC 
MY505C 
PHVSOdC 
PnYSO7C 
PHYSOBC 

PHYS09C 
PHYSlOCI 
PNYSllC 
PNY512C 
PflY513C 
PHY514C 
PHY515C 
PllYSl bC 
PMY517C 
PHY510C 

-- 
(50 
(50 

N 
100 -- -- 
300 
50 

200 

loo 
50 -- -- 

(50 
50 
50 
-* 

50 
100 

50 -- 
-- 

(SO -- 
100 
(50 
200 
50 
50 

300 
100 
100 -- 
(50 
200 -- 
(50 
(50 

Y 

N 
N 
N 

50 
W 
N 

50 
N 
N 
N 

(50 
N 
W 
N 
n 
N 
N 

200 
N 

150 

-- 
N 
N 
N 

(SO -- -- 
N 
N 
N 

(SO 
150 
*- -- 

(50 
n 
N -- 
N 

(50 

{ 50 "- 
-.. 
50 -- 

N 
N 

50 
N 
)I 

N 
N 
N -- 
N 
N -- 
N 
N 
N 

N 
W 
N 
N 
N 
N 

70 
N 
N 

50 

50 
N 
N 
N 
N 
N 
N 
N 
N 

50 



Tablc 4. Analyses of heavy-mineral-concentrate sarples froa the Port holler, Stepavak Bay, and Sireanof Island 
quadrangles, Alaska--Continued 

Sarple Sc-ppm Sn-ppr Sr -ppr V-ppr W-ppr Y-ppr Zn-ppr Zrrppb Th-pph Au-qpp 
5 5 5 5 5 5 9 I I aa 

PRY 45bC 
PllY457CI 
PHY 458C1 
PHY459C 
PnY4bOC 
PHY461C 
PRY 4b2C 
PNY463C 
PHY4b4CI 
PWY4bSC 

PHY4bbC 
PHY467C 
PHY468C 
MY 4b9C 
PHY470C 
PHY471CI 
PNY472CI 
PHY 47bC 
PHY477CI 

I PHY470CI 



Table 4, Analyses D# heavy-dneral-concentrate sarples fro# the Pwt Aoller, Stepovak Bay, and Sireonof l r land 
quadrangles, Alaska--Cont inued 

Sample Lat Long F e - p c t ,  ttp-ptt . k-prt . T i - p c t  . Rn-pph Rg-ppr Ls-ppn Ru-ppr 0-ppr Ba-ppr 
s 5 5 s s 5 5 s 5 S 

' 
PflY5 
PMYS 
PHY5 
MY3 
PflY5 
PHYS 
PWV5 
PWYS 
PNYS 
PHY5 



Table 4, Anal y5e5 of heavy-mineral-concentrate sarples from the Port holler, Stepovak Bay, and Sirwnaf Island 
quadranples, A l  uka--Continued 

1 pny559c 
PNY 560CS 
PNVSblC 
PMYSbZC 
PHY563C 
PMY564C 
PnYSb5C 
PnYsGc 
MYSb7C 
PHY560C 

PHY569C 
PHY570C 
PHY571C 
PHY572C 
PNY 573C 
PHY574C 
PHY575C 

La-ppr 
5 

N 
W 
N 
N 
N 

300 
100 

N 
Y -- 
II 
N ..- -- 

SD 
(50 
200 
200 
200 

n 
N 

150 
SO 
N 

70 
200 
300 
(50 
t 50 
(50 

N 
100 
(50 
(50 
300 -- 
(SO 
300 
200 
(50 

N 
n 
N -- 

50 
200 -- 

N 
100 

N 
..- 
M 

500 
N 
N 
N 

50 
(50 



Table 4. Analyses of heavy-rineral-concwrtrate sanples frar the Port Woller, Step~vak Bay, and Sireo~of loland 
quadrangles, A1 aska--Cant inued 

Sarple St-ppr Sn-ppm Sr-pp~ V-ppr W-ppr Y-ppr In-ppr tr-ppr Th-ppr k - ~ g p p  
s s s 5 s s 5 s L aa 

PHYS19C 30 N 1,000 200 N 150 N )2,000 N -- 
PWYS20C (10 N 1,000 20 N (20 N 200 N -- 
pny921c 20 N 1,000 loo n loo N )2,000 N -- 
PHY522C 50 N 1,000 200 N 100 N >2,000 N -- 
PllYS23C 30 N 1 ,OM) 100 N 100 W )2 , 000 W -- 
PllYS24C SO N 500 200 N 500 N >2,000 N -- 
P W Y S ~ C  70 200 500 300 n ~ S Q  N )2 ,~10 N -- 
PNY526C SO N SO0 200 N 100 N )2,000 N W 
PHY527C 70 -- N -- (200 - 500 -- W -- 150 -- 1,500 )2,OOO 

-* -* 
N - N 

PNY 528C -- 

PHY 539C 
PHYSIOC 
PllY541C 
PnVS42C 
PnYS43C 
PNYs44C 
PllYS45C 
PHY54bC 
PHY547C 
PRY 54% 

PHY549C 
PlIY550C 
PnY551C 
PHY BZC 
PnYs53C 
PnYsJ4C 
PWYSSSCI 
PHYS5bC 
PnYSs7e 
PHY 558CI 





Table 5. Analyses of rock sanples fro# the Port Holler , Stepovak Bay, and Sireonof Island quadrangles, blaska--Continued 



Table 5. Analyses of rock sarples f r ~  the P w t  Holler, Stepovak Bay, and Sineonof Is land quadrangles, Alaska--Continued 

Saaplr  V-ppr W-ppa Y-pph Zn-ppr Zr-ppr Th-ppn H9-p{a Te-pp~ As-ppn In-ppn U i p p ~  *I-ppa 
s s I s 5 J ins r a  aa aa aa 

PtlF032Rl 
PHF03bR1 
PHF037R1 
PIIF038Rl 
PHF044R1 
PIF045R1 
PHFOSSRJ 
PHF058R1 
PNFOS9Rl 
PHFObbRI 

PHF071R1 
PHF073Rl 
PHF073R2 
PHFOMR1 
PNFO04M 
PHF085R1 
PnF087Rl 
PnF090R1 
PHF091R1 
PNF092RI 

PnF093R1 
Pllf 0951 1 
PHF IOlRl 
PHFlO3Rl 
PHFl 1 bR1 
PNFlZBRl 
PtlF129R1 
PHF13dR1 
PllFl4lRt 
PHF145R1 

PllF147R1 
PHF148RI 
PW 149R 1 
H F I  b4Rl 
PIIF17 lR1 
PIIF171R2 
PHF f 72R1 
PHF17bRl 
PNFl76R2 
PNF179Rl 

(200 100 N -20 -- -- 
(200 150 N -38 -- -* 

(200 20 N .42 -* -- 
(200 200 N .02 -- me 

(200 150 N .28 -- -- 
(200 300 N . I 4  -- -- 

N 200 N 0 02 -- -- 
(200 100 N .08 -- -- 

N 50 W . I8 .2 1,300 
W 100 W 1.00 .4 20 

<.a02 
( ,002 
.008 
(. 002 
,002 
N . I20 
.002 

( ,002 
( .002 

( ,002 
(.002 
( .002 
(.002 
(. 002 

,002 
,002 
,010 
, OOb . OOb 

(. 002 
( ,002 
( ,002 
( .002 
.004 
W 

( ,002 
N 
N 
,012 

(. 002 
W 
N 
N 
H 
N 
M 
N 
N 
N 





Table 5. hnalyses of rock samples fror the Port HDI I w, Stepovak Bay, and Slreonof Island quadrangles, Alaska--Continlied 

no-ppr 
5 

Is 
(5 
15 
H 

50 
N 

(5 
N 

50 
50 

W 
N 
N 
N 
N 
5 
N 
W 
N 
N 



Table 5. llnalyser of rock rarples froa the Port Holler, Stepovak Bay, and Siawnof Island quadrangles, hlaska--Continued 

tr-ppn Th-ppn 
9 5 



Table 5. Analyses of rock samples f r a a  the Pwt Ilollw, Stepovak Bay, and Sireonof Island quadranples, Alaska--Continued 

Latitude Longitude ng-ptt * Ca-pct . 
0 5 

As-ppr k-ppr 
5 I 

N n 
N N 
N N 
N N 
N N 
N I 

1,000 N 
N N 
N N 
N N 

N 19 
N N 
N N 
N fl 

300 N -- ** 

N N 
N N 
N N 
N N 

ibo 36 49 
160 53 5b 
161 6 10 
160 28 57 
160 28 57 
160 20 57 



Table 5. Analyses of rock sarples f r ~  the Port kllef, Stepovak Bay, and Sireonof lsland quadrangles, Alaska--Continued 

Sarpl t 



Table 5. Analyses of rock sarples frpr the Port Holler, Stepovak Bay, and Sineonof Island quadrangles, Alaska--Continued 

I PNF827R1 
PHF 030R 1 

1 PnF032I11 
PHF832R2 1 PHF832R3 

,008 
,020 
(. 002 . OOb 



Table 5. Analyses of rock srnples fror the Pwt Holler, Step~vak Bay, and Sj#wnof Island quadrangles, Alaska--Continued 

Simple Latitude L~ngi  tude Fe-pct . Hg-ptt . La-pct . T i  -pet. Hn-ppr Ag-ppr As-ppr Bu-ppr 0-ppr Ba-ppr Be-ppr 
5 5 5 5 5 9 5 5 s 5 6 



Table 5. Analyses of r ~ k  sarples fro8 the Port h l l w ,  Stepovak Bay, and Sirwnof Island quadrangles, hlarka--Continued 



Table 5. Analyses of rock sarples froa the Pwt Holler, Stepovak Bay, and Sireonof Island quadrangles, Alaska--Continued 



Table 5. Analyses of rock sa~ples from the Pwt Holler, Step~vrk Bay, and Sireonof Island quadrangles, Alaska--Continued 

Sarpl e La t i tude Longitude 

159 58 12 
159 58 12 
160 30 39 
1bO 30 33 
160 30 29 
160 30 2b 
1M1 30 18 
160 30 35 
160 30 35 
160 30 33 

160 31 36 
1bO 31 3b 
160 31 36 
1bO 31 36 
160 31 36 
1bO 30 35 
IM1 30 35 
160 30 35 
160 30 35 
IbO 29 55 

160 29 44 
160 29 44 
160 29 52 
160 29 27 
160 41 5 
IbO 42 59 
160 42 !i9 
1bO 40 34 
160 41 48 
160 1 0 



Table 5, bnalyses of rock salples fror the Pwt Holler, Stepovah Bay, and Siremf Island q~adron~lf?S, Alaska--Continued 



Table 5. Ilnalyser of rock samples from the Port Roller, Stepovak Bay, and Sinwnof Island quadrangles, hlarka--Continued 

Sarpl e 

PHKbOlRl 
PllKMI I R2 
PIIKbO3Rl 
PnKb03RZ 
PnKb03R3 
PHKb03R4 
PHKb03R5 
PllKb03R6 
PHKh03R7 
PHKb03R8 

PHKb04Rl 
PnKbMR2 
MKbO4R3 
PI(KbO4R4 
PBKbOlRfi 
PHK605RI 
PHKbOSR2 
PHKbOSR3 
PHKb05R4 
WKb0bR1 

PMbO7Rl 
PHKb07R2 
PHKbWR1 
PWKbOPRl 
PllKb12R1 
PIIKbl3Rl 
MKh 1 3R2 
PHKbl4Rl 
PWKb15Rl 
PHKblbRl 

PWKbf 7R1 
PIIKbl9Rl 
MKb19RZ 
MKb2OR1 
PHKbZOR2 
PnK62lRl 
PHKb22Rl 
PHKb22R2 
PllKb22R3 
PHKb23Rl 

PnKb23M 
PMLZIR1 
PWK624R2 
PHKbZ4R3 
PHKb24R4 
PHKb24R5 
PnKb2SR1 
PnKb2bRI 
PRKb2bR2 
PHKb2bR3 

PWKb26R4 
PIKb2bR5 
PMb2bRb 
PHK62bR7 
PtIKb2bRB 
PNKbZbR9 
PHK629R1 
PHKbfOR 1 
PtlK630R2 
PHK630R3 

2 n-ppn 
s 

N 
(200 
(200 
200 

(200 
(200 
(200 
(200 
(200 
(200 

(200 
(200 
200 

(200 
(200 
(200 
(200 
(200 
200 

(200 

< 200 
(200 
(200 
(200 

N 
(200 
(200 
(7 200 
(200 
(200 

(200 
200 

(200 
(200 
(200 
(200 
200 
200 
200 

(200 

(200 
200 

(200 
(200 
{ZOO 
(200 

M 
(240 

3,000 
N 

{ZOO 
II 

(200 
N 

(200 
(200 
(200 
(200 
(200 

II 





Table 5. Analyses of rock sarp l rs  f r ~  the Port Ilullw, Stepovak Bay, and Sireonof Island quadrangles, Alaska--Continued 

Sample Bi-ppr Cd-ppm Co-ppa Cr-ppr Cu-ppr La-ppr Ilo-ppr Nb-ppr Hi-ppr Pb-ppr Sb-ppa Sc-ppl; Sn-ppn 9 - p p r  
s 5 5 5 5 5 5 5 S 5 5 5 5 5 





Table 5. Analyser of rock saaples frm the Port L l l ~ ,  Stqavak I l ly ,  and Simeunaf ldaM quadrangler, h~a~k~--Contjnued 

S W ] ~  Latitude Longitude Fs-pct. Wq-pet. Ca-pet. Ti-pet- b-ppa 49-ppp Avppn h - p p ~  E -pp~  Ba-pp* Be-ppm 
5 5 5 5 5 s 5 5 5 5 5 



E 
D- 

rses of rock samples fro# the P w t  Holler, Stepovak Bay, and Sireanof Island quadrangles, Alaska--Continued 
C 

P3W243R1 
PnY244RZ 
PHU244R3 
PnW245RI 
Pm246Rl 
PlIY2bSRl 
PnWZbbRl 
PHW268R1 
PllW274R1 
PllW28QRl 

PnY283R1 
PHW2MRl 
PHW20bRl 
PHY287R1 
PlIW207R2 
PM291Rl 
PHW292R1 
PHW293Rl 
PI(W294R1 
PHW294R2 

PHU295Rl 
PHW300Rl 
PHY 304Rl 
PnN3MR2 
PHW306R1 
Plln326R1 
PHW322R1 
WW322R2 
PHW339R1 
PHW 34fJR I 

PHY354R1 
PHY35SRl 
PHY3bORl 
PHN367R1 
PHW36YR2 
PNN374R1 
fW377R t 
PHW379RI 
PHY388R1 
PllN391R1 

PM401Rl 
PIIW402Rl 
PIU141ORl 
PHW412R1 
PIIN414R1 
PHY427R1 
PnV428R1 
PtlY429R1 
P1IY434RI 
FHY438R1 

PHY44OR1 
PHY44'JRl 
PHY414Rl 
PHY44SR1 
PHY4432 
PHY44bRl 
PllY459R1 
PWY4b2R1 
PnY470R1 
PtlY478R1 

,014 
N 
N 
N 
N 
,004 
N 
ti 
N . OOb 

.02b 

.002 
N 
,042 
N 
n 
N 
.002 
N 
,002 



Table 5, Analyses of rack sarples frm the Port Noller, Stepovak Bay, and Sireonot Island quadrangles, Alaska--Continued 

Sample Latitude Longitude Fr-pct. Hg-prt. Ca-pct. Ti-pct. Nn-ppm 
s 5 5 5 5 



Table 5. Analyses of rock srrples frw the Pwt holler, Stepovak Bay, and Sirwnof Island quadrangles, BSaska--Continued 

Saapl e 

PNY481R1 
PHY492R1 
MY495Ri 
PHY498Rl 
PHY508R1 
PHY 509R1 
PHYS12R1 
PHY5111 
PflY517R1 
PHY519R1 

PNY549R2 
PllYSSIRl 

I 
PHY 55  1 R2 
PHY552Ri 
PHY55JR1 
PllY556Rl 
PHY SbORl 
PHYSLORZ 
PHYSb3R1 
MYSMRl  



Table 5. Analyses of rock sarples frm the P w t  Holler, Stepovak Bay, and Sireonof Island quadrangles, Alaska--Continued 

Sarpl e 

PHY4BlRl 
PHY 492R 1 
PllY495R1 
PRY 4?8R 1 
PHYSOBRl 
PHY 509R I 
PnY512R1 
PHY515R1 
FNVS17R1 
PNY519R1 

PHY519RZ 
PHY 539R 1 
PHY542Ri 
PHYSI3Ri 
MV543R2 
PNY543R3 
PHY 545R1 
PHY54bRl 
PNYSlBRl 
PHY519Rl 

PNY549R2 
PHY551R1 
PHY551R2 
PHY552RI 
PHY 555R1 
PHY556RI 
PHV5bQR1 
PHY5bOR2 
PHV563R1 
PHY564Rl 

PHY5b4R2 
PHYSbbRI 
PHY568R1 
PIIV570Rl 
PHY571R1 
PHYS72R1 
PHV573R1 
PtlY573R2 



TABLE 6.--Field description of rock sarples 

I0 = outcrop; C = stream or beach cobble; F = float; S = hot spring] 
- - -  

Field No. 

PM 626 R10 0 
PM 626 R11 0 
PM630R10 0 
PM 630 R11 0 
PM 850 R10 C 
PM 850 R11 0 
PM 850 R12 C 
PM 850 R13 0 
PMF 001 R 1  C 
PMF Q02 R l  0 
PMF 002 R2 0 
PMF 007 R1 C 
PMF 008 R1 C 
PMF 010 R1 C 
PMF 012 R1 0 
PMF 013 R1 C 
PMF 015 R1 C 
PMF 017 R1 C 
WF 017 R2 C 
PMF 031 R 1  C 
PMF 032 R 1  C 
PMF 036 R1 C 
PMF 037 R1 C 
PMF 038 R 1  C 
PMF 044 R1 C 
PMF 045 R1 C 
PHF 055 R1 C 
PNF 058 R1 C 
PMF 059 R1 C 
PMF 066 R1 C 
PMF 071 R1 S 
PMF 073 R1 0 
PMF 073 R2 0 
PMF 084 R 1  C 
PMF 084 R2 C 
PMF 085 R 1  C 
PHF 087 R1 0 
PMF 090 R1 C 
PMF 091 R 1  0 
PMF 092 R1 C 
PMF 093 R1 C 
PMF 095 R1 0 
PMF 101 R1 C 
PMF 103 R1 C 
PHF 116 R 1  C 

Fine grained intrusive with disseminated pyrite 
Propyl 1 tic-a1 tered andesi te 
Quartz veins in rack wlth minor sulfides 
Pyrite veins in unaltered andeslte 
Contact metamorphic black shale 
Tourmaline vein 
Toumal ine breccia 
Porphyritic andesite dike 
Very fine grained andesite with disseminated pyrite 
Very f lne grained andesi t e  with disseminated pyrl t e  
Altered andeslte wlth disseminated pyrite 
Purple andesite with disseminated pyrite 
Purple andesite with disseminated pyrite 
Quartz diori te 
Fe oxide cemented volcanic breccia 
Andesfte wlth disseminated pyrite 
Andesite with disseminated pyrite 
Quartz diorite with disseminated pyrite 
Andesite with disseminated pyrite 
Quartz and calcite veins in brecciated sandstone 
Quartz and calcite veins in black shale 
Quartz and pyrlte In andesite 
Sil iclf ied andesite with disseminated pyrite 
Quartz veins in brecciated shale 
Propyli tic altered andesi te with much pyrite 
Fe stained andesite 
Andeslte with disseminated sulfides 
Anderite + breccia with disseminated sulfides 
Andesite + breccia with disseminated sulfides 
Volcanic breccia, dark matrix 
Hot spring deposit-pyrite coatings 
Silicified volcanic with disseminated pyrite 
Weathered silicified volcanic with disseminated pyrite 
Arglllic altered andeslte 
Argi 1 l i c  a1 tered andesi te with quartz veins 
Andesite wl th disseminated pyrite 
Fe stained vein quartz 
Veln quartz and sil icif fed volcanic 
Andesite with disseminated pyrite 
Propyl i tic a1 tered andesi te + gossan 
Volcanic breccia with quartz matrix 
Fe oxide and calcite veins 
Fe oxide coated argil lie altered andesl te 
Andes i te with dlssemi nated pyrite + gossan 
Andesite with disseminated pyrite 



TABLE 6. (continued) 

PME 128 R 1  C 
PMF 129 R 1  C 
PMF 138 R 1  C 
PMF 141 R 1  C 
PMF 145 R1 C 
PMF 147 R 1  F 
PMF 148 R l  C 
PMF 149 81 C 
PMF 164 R1 C 
PMF 171 R1 C 
PMF 171 R2 C 
PMF 172 R 1  C 
PMF 176 R 1  0 
PMF 176 R2 0 
PMF 179 R 1  C 
PMF 180 R 1  C 
PMF 181 R 1  0 
PMF 183 R1 0 
PMF 184 R1 0 
PMF 187 R 1  C 
PMF 188 R 1  C 
PMF 189 R1 C 
PMF 190 R1 C 
PMF 701 R 1  0 
PMF 706 R1 C 
PMF 707 R1 C 
PMF 708 R 1  C 
PMF 709 R 1  C 
PMF 710 R 1  C 
PMF711R2 C 
PMF 721 R 1  C 
PMF 755 R1 C 
PMF 761 R1 C 
PMF 761 R2 0 
PMF 763 R 1  C 
PMF 763 R2 0 
PMF 763 R4 0 
PMF 765 R 1  C 
PMF 767 R 1  0 
PMF 769 R 1  0 
PMF 773 R 1  0 
PMF 776 R 1  C 
PMF 782 R 1  0 
PMF 782 R2 C 
PMF 782 R3 0 
PMF 782 R4 O 
PMF 783 R 1  C 
PMF 783 R2 C 
PMF 783 R3 C 
PMF 783 R 5  C 

Andesite wl th  dlsseminated p y r i t e  
Andesite wi th  dlsseminated p y r i t e  
Daclte wi th  dlsseminated py r i t e  
Andeslte w i  t h  dissemlnated py r i t e  
$1 1 i c i f  led andesi t e  
Much p y r i t e  I n  intermediate in t rus ive  
Cunposi t e  volcanic rocks with dissemi nated p y r i t e  and su l fu r  
Quartz 1 i m n l  t e  vei  ns 
Vein and disseminated py r i t e  i n  andesite 
Basaltic-andesite wi th  disseminated p y r i t e  
Basaltic-andesite w i th  disseminated p y r i t e  
P ropy l i t i c  a l tered andesite w i th  disseminated p y r i t e  
Andesite wi th  f e l s i c  xenoliths and disseminated p y r i t e  
Limonit ic volcanic breccia 
Andesite and s i  l i c i c  andesi t e  w i t h  disseminated p y r i t e  
A r g i l l i c  a l tered andesite w i th  disseminated and vein p y r i t e  
Argi  11 i c  a1 tered andesl t e  wi th  disseminated and vein p y r i t e  
Hornfels and s l a te  wi th  dlsseminated and ve in  p y r i t e  
Fe stained quar tz i te  
Andesite w l  t h  disseminated and vein p y r i t e  
Propyl i t i c  a1 tered andesi t e  
Brecciated quar tz i te  
Fe stained sandstone 
Fractured quar tz i te  w i th  vein sul f ides 
Rhyodacite w i th  disseminated su l f ides 
Quartz d i o r i t e  w i th  minor disseminated p y r i t e  
Rhyodacite w i th  minor disseminated p y r i t e  
Rhyodacite w i th  minor disseminated p y r i t e  
Rhyodacite w l th  minor disseminated p y r i t e  
Fe stained breccia 
Rhyodaci t e  w i th  disseminated p y r i t e  
Granodior I t e  
Andesite wi th  much disseminated p y r i t e  
Andesite wi th  disseminated py r i t e  
Andeslte wi th  disseminated py r i t e  
Calc i te  veins t n  f a u l t  gouge 
Andesite wi th  disseminated py r i t e  
Altered andesite wi th disseminated p y r i t e  
Aphanitic f ractured rock wi th disseminated p y r i t e  
P ropy l i t i c  a l tered andesite w i th  much disseminated p y r i t e  
Sheared andesite or t u f f  
Fe stained bleached rock wi th minor disseminated p y r i t e  
Quartz veins I n  sandstone 
Quartz d i o r l t e  porphyry s e r i c i t i c  a l tered 
Sandstone breccia 
Quartz veins i n  sandstone 
Quartz d i o r i t e  breccia, Fe stained 
Propyl i ti c a1 tered quartz d i o r i  t e  
P ropy l i t i c  a l tered quartz d i o r i t e  
Propyl i  t i c  a1 tered quartz d i o r i  t e  w i t h  disseminated p y r i t e  



TABLE 6. (continued) 

PMF 784 R1 C 
PMF 784 R2 C 
PMF 784 R3 C 
PMF 784 R4 0 
PMF 788 R1 C 
PMF 800 R1 C 
PMF 803 R 1  C 
PMF 803 R2 C 
PMF803R3 C 
PMF 804 R 1  C 
PMF 805 R 1  C 
PMF 806 R1 C 
PMF 806 R2 C 
PMF 806 R3 C 
PMF 806 R4 C 
PMF 807 R l  C 
PMF808Rl C 
PMF 808 R2 C 
PMF 808 R3 C 
PMF 809 R 1  C 
PMF 810 R1 C 
PMF 812 R 1  C 
FMF 812 R2 C 
PMF 813 R1 C 
PMF 813 R2 C 
PMF 813 R3 C 
PMF 813 R4 C 
PMF 814 R 1  C 
PMF 814 R2 C 
PMF 814 R3 C 
PMF 814 R4 C 
PMF 814 R5 C 
PMF 815 R1 C 
PMF 818 R1 C 
PMF 821 R 1  C 
PMF 821 R 1  0 
PMF 822 R2 C 
P M F 8 2 3 R 1  0 
P M F 8 2 5 R 1  C 
PMF 826 R 1  C 
PMF 827 R 1  0 
PMF 830 R1 C 
PMF 832 R 1  C 
PMF 832 R2 C 
PMF 832 R3 C 
PMF 835 R 1  C 
PMF 835 R2 C 
PMF 835 R3 C 
PMF 835 R4 C 
PMF 836 Rl C 

Limonitic quartz breccia 
Sericitic altered quartz diorite 
Quartz dlorlte with much disseminated pyrite 
Black shale 
Andesite with disseminated pyrite 
Quartz diorite 
Quartz limonite veins in black shale 
Quartz diorite w l  th disseminated pyrite 
Calcite + pyr l te  
Quartz ve 1 ns 
Quartz limoni te veins 
Quartz dlorite porphyry with disseminated pyrite 
Gossan-quartz-hemat i te 
Black spotted aphanitic rock 
Vein quartz 
Tuff 
Sericit ic altered andesite with disseminated pyrite 
Quartz dioritc porphyry 
Quartz veins 
Quartz diorite porphyry with minor disseminated pyrite 
Andesite with minor disseminated pyrite 
Black pebble shale 
Quartz diorlte porphyry with vein and disseminated pyrite 
Quartz diorite porphyry with minor disseminated pyrlte 
Tounnal ine veins I n  aphanltlc rock 
Quartz diorite breccia and gossan 
Aphanitic spotted rock with much pyrite 
Andesite with much disseminated pyrite 
Propylitic el tered andesi te with much dissemf nated pyrl te 
Grey green hornblende rock with pink crystals 
Quartz diorite porphyry with disseminated pyrite 
Limonitic volcanic breccia 
Dacite 
Fe stained andesi te 
Propylitlc altered aphanitlc volcanic with disseminated pyrite 
Sericitic altered andesite wi th disseminated pyrite 
Andesite I 

Sericitlc altered andesite with disseminated massive pyrite 
Sericitic altered andesite 
Sericitic altered andesite 
Diorite dike 
Quartz diorite porphyry with disseminated pyrite 
Basalt with disseminated pyrite 
Quartz diorite porphyry 
Quartz vein 
Propyl i t i c  a1 tered andesi te 
Calcite vefn + pyrite in andesite 
Andesite with disseminated pyrite 
Andesite(?) with disseminated pyrite 
Andesite wi th dlssemlnated pyrite 



TABLE 6. (continued) 

PHF 838 R1 C 
PHF 839 R 1  C 
PMF 839 R2 C 
WF 841 R 1  C 
PHF 841 R2 C 
PMF 841 R3 C 
PMF 841 R4 C 
PMF 842 R 1  0 
WF 848 R1 C 
PMF 850 R 1  0 
PHF 850 R2 0 
PMF 850 R3 0 
PMF 850 R4 C 
PMF 850 R6 C 
PHF 850 R7 C 
PMF 850 R8 C 
PMF 850 R9 C 
PMF 851 R1 C 
PMF 851 R2 0 
PMF 852 R 1  C 
PMF 852 R2 C 
PMF 852 R3 C 
PMF 853 R 1  C 
PMF 853 RZ C 
PMF 853 R3 C 
PMF 855 R2 C 
PMF 855 R3 C 
PMF 856 R 1  0 
PMF 856 R2 0 
PMF 856 R3 0 
PMF 856 R4 C 
PMF 856 R5 C 
PMF 856 R6 C 
PMF 856 R7 C 
PMF 857 R1 0 
PMF 857 R2 0 
PMF 857 R3 0 

I PMF 858 R 1  0 
PMF 858 R2 0 

I 
PMF 860 R 1  C 
PMF 861 R 1  0 
PMF 862 R1 0 
PMF 862 R2 0 
PMF 863 Rl 0 
PMF 863 R2 0 
PMF 863 R 3  C 
PMF 863 R4 0 
PMF 863 R5 0 
PMF 863 R6 0 
PMF 863 R7 0 

Quartz d i o r i t e  porphyry 
Andes i t e  breccl a 
Quartz-calc i te veins i n  andesite wi th  disseminated p y r i t e  
Limonit l c  volcanic breccia 
Andeslte w i t h  disseminated py r i t e  
A r g i l l i c  a l tered andeslte 
Gossan 
Gossan + l imon i t i c  breccia 
Metasediment w i th  su l f ides 
Weathered in t rus ive (? )  
Weathered i n t rus i ve  c lay + sul f ides 
Fe-stained volcanic breccia 
Black-stained breccia 
Quartz eye porphyry--weathered 
Green porphyr i t i c  andesite wi th disseminated p y r i t e  
Green porphyr i t i c  andesite with d i sseml nated p y r i t e  
Contact metamorphic black shale 
Porphyr i t ic  quartz d i o r i t e  
Black shale 
Weathered quartz d i o r i  t e  
Quartz lat i  t e  w i t h  disseminated su l f ides 
Dark grey aphanit ic rock with p y r i t e  
Quartz d i o r i t e  w i th  pyrite 
Black s i l t s t one  
Fe-stained aphani t i c  rock 
Purple porphyri t i c  andesi t e  
Green quartz-r ich tu f f  
Andesite w i th  disseminated sulfides 
Andeslte weathered t o  clay ~i th disseminated su l f ides  
Argi 11 i c  a1 tered andesi t e  
Andesite wi th  disseminated sulf ides 
Andesite with disseminated sulf ides 
Andesite breccia w i t h  FeO cement 
Andesite brecci a--green 
Contact granodior i te wi th s i l t s tone  
Contact granodior i te wi th s i l ts tone,  Fe stained 
Quartz veins i n  contact zone 
Shale 
Andesite 
Quartz veins i n  baked shale 
S i l  tstone 
Sandstone-shale 
Vein material I n  shale 
Black shale from f a u l t  zone 
Quartz veins i n  black shale 
Fe-stained quartz w i t h  black shale 
Fe-stained quartz w i th  black shale 
Brecclated shale w i th  quartz 
Brecciated shale with quartz and c a l c i t e  
S i l i c i f i e d  shale 



TABLE 6. (continued) 

PHF 864 Rl 0 
PHF 864 R2 0 
PMF 864 R3 0 
QMF 865 R 1  C 
PMF 870 R1 0 
PMF 870 R2 0 
PMF 870 R3 0 
PMF 871 R 1  0 
PMF 872 R 1  C 
PMF 873 Rl 0 
PMF 874 R 1  0 
PMF 874 R2 0 
PMF 8 7 4  R3 0 
PMF 875 R 1  0 
PHF 876 R 1  0 
PMF 876 R2 0 
PMF 876 R 3  0 
PMF 877 R 1  C 
PMF 880 R 1  C 
PMF 880 R2 C 
PMF 881 R 1  C 
PMF 882 R 1  C 
PMF 882 R2 C 
PMF 883 R 1  C 
PMF 884 R1 O 
WF 884 R2 C 
PMF 885 R 1  C 
PMF 886 R 1  C 
PMF 887 R 1  C 
PMF 887 R2 C 
PMF 087 R3 C 
PMF 887 R4 C 
PMF 888 R 1  C 
PHF 888 R2 C 
PMF 888 R3 C 
PMF 891 R 1  0 
PMF 892 R1 0 

~ PMF 892 R2 0 
I PMF 892 R3 0 

PMF 892 R 4  0 
PMF 893 R1 0 
PMF 894 R 1  0 
PMF 895 R 1  C 
PMK 600 R 1  0 
PMK 600 R2 F 
PMK 601 R 1  C 
PMK 601 R2 C 
PMK 603 R 1  0 
PMK 603 R2 0 
PMK 603 R3 0 

Contact granodlorl te + shale 
Contact metamorphic shale 
Granodior i t e  
Granodlorl t e  
Quartz vein i n  shale 
Baked shale 
Slate 
8" quartz veins 
Quartz veins I n  black shale 
Slate 
Weathered basalt  
Weathered andes i t e  
Clay wi th  disseminated p y r i t e  
Black sandstone w i th  white bladed xenol i th  veins 
Shale-sil tstone w i th  p y r i t e  
Quartz vein 
S i  1 tstone(?) w i th  disseminated p y r i t e  
Altered andesite--composite w i t h  d i  ssemlnated p y r i t e  
Green quartz-rich t u f f  (?) w i t h  dlsseminated p y r i t e  
Green aphanitic volcanic w i  t h  disseminated p y r i t e  
Fine grained andesite w i t h  p y r i t e  
Quartz vein w i t h  p y r i t e  
Andesite w l  th  minor p y r l t e  
Oxidized volcanic w l th  quartz ve in le ts  
Fe-stained volcanic f racture zone 
Andesite wi th disseminated sul f ides 
Andesite wi th disseminated p y r i t e  
Granodiorite 
Green andeslte w i th  disseminated pyrf t e  
Black s i l ts tone(?)  w i th  p y r i t e  veins 
Andesite wi th disseminated p y r l  t e  
Weathered andesite w l th  p y r i t e  
Andesite wi th disseminated p y r i t e  
Sheared s i l i c i f i e d  andesi t e  w i t h  disseminated p y r i t e  
A r g i l l  i c  a1 tered andesi t e  
Black s i l t s tone  w i t h  disseminated sul f ides 
Dacite dike 
Contact metamorphic s i l t s t one  
Quartz veins 
Fe ls ic  dike 
Granodiorite 
Granodiorlte 
Granodior i t e  
Breccla o f  s i l i c i f i e d  s i l t s t one  w i t h  Fe-Mn oxides 
Porphyr i t ic  basalt 
Weathered quartz d i o r i t e  porphyry wi th  disseminated su l f ides 
Contact metamorphic black shale w i t h  py r i t e  
Weathered andesi t e  
Weathered andesi t e  w i th  z e o l i t e s  
Weathered andesite w i th  disseminated sulf ides 



TABLE 6. (contlnued) 

PMK 603 R4 0 
PMK 603 R5 0 
PMK 603 R6 C 
PHK 603 R7 C 
PMK 603 R 8  C 
PMK 604 Rl C 
PMK 604 R2 C 
PMK 604 R3 C 
PMK 604 R 4  C 
PMK 604 R5 C 
PMK 605 R 1  0 
PMK 605 R2 0 
PMK 605 R3 0 
PMK 605 R4 O 
PMK 606 R 1  F 
PMK 607 R 1  0 
PMK 607 R2 F 
PMK 608 R 1  F 
PMK 609 R 1  0 
PMK 612 R 1  C 
P M K 6 1 3 R l  0 
PMK 613 R2 0 
PMK 614 R 1  0 
P M K 6 1 5 R 1  0 
PMK 616 R 1  C 
PMK 617 R 1  C 
PMK 619 R1 C 
PMK 619 R2 C 
PMK 620 R 1  C 
PMK 620 R2 C 
WK 621 R 1  C 
PMK 622 R1  C 
PMK 622 R2 C 
PHK 622 R3 C 
PMK 623 R 1  C 
PMK 623 R2 C 
PMK 624 R1 0 
PMK624R2 0 
PMK 624 R3 0 
PMK 624 R4 0 
PMK 624 R5 0 
PMK 625 R 1  C 
FMK 626 R 1  F 
PMK 626 R2 O 
PMK 626 R3 0 
PMK 626 R4 0 
PMK 626 R5 0 
PMK 626 R6 0 
PMK 626 R7 0 
PMK 626 R8 0 

Weathered andeslte wi th  disseminated su l f ides 
Fe-stained andesite 
Aphanltic volcanic wi th  sul f ide ve in le ts  and zeo l i tes  
Quartz velns i n  andesite 
Quartz veins 
Quartz veins wl th  l l t h i c  fragments and p y r i t e  
Aphanl t l c  volcanic w l  t h  su l f ides 
Quartz veln wl th  sulf ides 
Calc-sl l i c a t e  rock 
Quartz vein w i t h  l l t h i c  fragments 
Altered andesite wi th zeo l i tes  
Clay 
Red vein material 
Altered andesite 
Andesi t e  
Andes i t e  
Weathered andesi t e  
Andesite-basaltic 
Andesite-basaltic 
Weathered quartz d i o r i t e  
Hornblende porphyr i t i c  volcanic 
Hornblende porphyr i t i c  volcanic w i t h  p y r i t e  
Green porphyr i t i c  volcanic 
Green quartz-rich tu f f  (?) 
Quartz veins i n  black shale 
Sandstone w i t h  sul f ides along fractures 
Fe-stai ned andesi t e  
Andes i t e 
Fe-stai ned andesi t e  
Aphanit i c  volcanic wi th  disseminated su l f ides 
Andesite w i  t h  zeo l i tes  
Quartz veins w l  t h  1 i t h i c  fragments 
Andesite wi th  disseminated su l f ides 
Andes I t e  breccia 
Weathered andes i t e  
Weathered andes i t e  
Gossan 
Tuff + clay 
Silicified rock + p y r i t e  
Black bands i n  silicified rock 
Aphanitlc white and brawn banded rock 
Fe-stained aphanit ic volcanic 
Quartz vein 
Quartz vein wi th sulfldes 
Calci te vein 
Quartz + Mn oxide vein 
Volcanic rock weathered t o  c lay 
Quartz vein 
Green quartz eye tu f f  
fine grained in t rus ive with disseminated p y r i t e  



TABLE 6. (continued) 

PMK 626 R9 0 
PMK 629 R1 F 
PMK 630 R 1  0 
PMK 630 R 2  C 
PMK 630 R3 0 
PMK 630 R4 C 
PMK 630 R5 0 
PMK 630 R6 0 
PMK 630 R7 0 
PMK 630 R8 C 
PMK 630 R9 C 
PMK 631 R 1  0 
PMK 631 R2 0 
PMK 631 R3 0 
PMK 631 R4 F 
PMK 631 R5  0 
PMK 631 R6 0 
PMK 631 R7 0 
PMK 631 R8 C 
PMK 631 R9 0 
PMK 632 R 1  0 
PMK 632 R 2  C 
PMK 632 R3 C 
PMK 632 R4 C 
PMK 632 R5 C 
PMK 632 R6 C 
PMK 633 R 1  C 
PMK 633 R2 C 
PMK 633 R3 C 
PMK 633 R4 C 
PMK 634 Rl 0 
PMK 634 R2 0 
PMK 634 R3  0 
PMK 635 R 1  C 
PMK635R2 C 
PMK 636 R 1  C 
PMK 636 R2 C 
PHK 636 R3 C 
PMK 639 R 1  C 
PMK 641 R2 0 
PMK 6 4 4  R 1  C 
PMK 645 R 1  C 
PMK 645 R2 C 
PMK 645 R3 C 
PMK 645 R 4  C 
PMK 646 R l  C 
PMK 647 R1 C 
PMK 648 R 1  0 
PMK 648 R2 0 
PMK 648 R3 C 

Mafic d ike 
Quartz veln 
Andesite w i th  disseminated py r i t e  
S i l  i c l f  l ed  rock w i t h  su l f  Ides 
Sheared Fe-stained rock wi th  sul f ides composite 
S i  1 l c i f  led rock w i th  sulfides 
Quartz veln cmposi t e  
Quartz ve in  w l th  minor sulf ides 
Sheared Fe-stained rock wi th  sulf ides composite 
Red jasperoid w i t h  sul f ides 
S i l i c i f i e d  rock w i th  sulf ides 
Weathered andesite wi th  disseminated p y r i t e  
Fresh andesite 
Tu f f  
Fe-stained volcanic breccia 
Su l f  ide- r ich volcanic weathered t o  c lay 
Vuggy s i l i c i f i e d  rock 
Vuggy s i l  i c i f  led rock wi th sul f ides composite 
Vuggy s i l  i c i f  led rock 
Vuggy s i l i c i f i e d  andesite 
Quartz veins and su l f ides i n  aphanit ic volcanic 
Aphanitic volcanic w i th  disseminated su l f ides 
S i l  i c i c  ve in  material w i th  sul f ides 
Oxidized s i l i c i c  vein material 
Al tered volcanic 50% sul f ides 
Volcanic breccia w i th  disseminated su l f ides 
Green intermediate volcanic w i th  disseminated sul f ides 
A r g i l  l i c  a l tered volcanic wi th disseminated su l f ides 
Whi t e  aphanftic a l tered rock wi th disseminated su l f ides 
Quartz-r ich breccia w i th  disseminated sul f ides 
Fe-sta i  ned a1 tered andesite 
A r g i l  l i c  a l tered volcanic wi th  disseminated su l f ides 
Fine grained volcanic 40% sulf ides 
Fine grained f e l s i c  in t rus ive w i th  disseminated su l f ides  
I n t e r m d i a t e  in t rus ive  wi th disscmi nated sul f ides 
P r o p y l l t i c  a l tered andesite w i th  disseminated su l f ides  
Quartz veins I n  volcanic wi th disseminated sul f ides 
Propyl i t i c  a1 tered andesi t e  
Quartz vein i n  oxidized volcanic 
Quartz-r ich t u f f  
Porphyr i t ic  quartz d i o r i t e  wi th su l f ides  
Intermediate in t rus lve  wi th su l f ides 
Contact metamorphosed s i l  trtone w i t h  p y r i t e  
P r o p y l l t i c  a l tered andesite 
Medium grained intermediate t o  maf i c  in t rus ive  
Porphyr i t ic  quartz d i o r i t e  
Propyl i  t i c  a l tered in t rus ive 
Contact o f  g r a n d l o r i t e  and shale w i t h  su l f  ides 
Fe-stai ned s i  l ts tone 
Granodiori te 



TABLE 6. (continued) 

PMK 648 R4 0 
PMK 648 RS 0 
PMK 648 R6 0 
PMK 649 R 1  C 
P M W  206 R 1  C 
PHW211Rl C 
PMW 212 R 1  C 
PMW 213 R 1  C 
P M W  216 R 1  C 
P M W  225 R 1  C 
PMH 235 R1 C 
Pf4W 237 R 1  C 
PMW 238 R 1  C 
PMW 239 R1 C 
P M W  241 R1 C 
PMW 243 R 1  C 
FWW 244 R2 C 
P M W  244 R3 C 
PMW 245 R 1  C 
P M W  246 R1 C 
PMW 265 R 1  C 
PMW 266 R1 C 
P M W  268 R1 0 
PMW 274 R1 C 
PMW 280 R 1  C 
PMW 283 R1 C 
PMW 284 R1 C 
PMW 286 R 1  C 
P M W  287 R 1  C 
PMW 287 R2 C 
PMW 291 R 1  C 
PMW 292 R1 C 
PMW 293 R 1  C 
PMGl 294 R 1  C 
P H W  294 R2 C 
PMK 295 R 1  C 
PMW 300 R 1  C 
P M W  304 R 1  C 
PMW 304 R2 C 
P M W  306 R 1  C 
P H W  320 R1 C 
PMW 322 R 1  C 
PMW322R2 C 
PMW 339 R1 C 
P M W  348 R 1  C 
WW 354 R1 C 
PMW 355 R1 C 
PMW 360 R1 C 
PMW 367 R 1  C 
PMW 369 R1 C 

Slate 
Slate-granodiori te contact 
Slate-granadiori te contact 
Granodi o r  i t e  
Quartz ve 4 n 
Black aphanit ic rock with disseminated p y r i t e  
Quartz d i o r l t e  wi th  much disseminated p y r l t e  
Limoni t ic  quartz veins 
Limoni t ic  quartz veins 
Quartz p y r i t e  veins i n  dark aphanitic rock 
Limoni t ic  quartz vein 
Andesi t e  w i th  disseminated py r i t e  
Andesite + quartz d i o r i t e  wi th disseminated p y r i t e  
Andesite + quartz d i o r l t e  wl th  dissemlnated p y r l t e  
Aphani t i c  volcanic wi th disseminated p y r i t e  
S l l  i c i f  led breccia wi th disseminated p y r i t e  
Aphanitlc rock wi th  disseminated p y r l t e  
S i l  i c i f  led breccia with disseminated p y r l  t e  and sulfur 
Andesite w i th  disseminated py r i t e  
Andesite w i  t h  disseminated py r i t e  
Andesite w i t h  disseminated p y r l  t e  
Andesite w i th  disseminated py r i t e  
Altered sheared rock with disseminated p y r i t e  
Andesite w i th  disseminated py r i t e  
S i l  i c i f  l ed  aphani t i c  bleached rock wtth disseminated p y r i t e  
S i l i c i f i e d  andesite wi th disseminated p y r i t e  
Limoni t ic  quartz porphyry 
S i l i c i f  i ed  rock 
S i  1 i c i f  l ed  rock blue-green 
S i l  i c i f  i ed  rock and quartz veins 
P ropy l l t i c  a l tered andesi t e  w i th  disseminated p y r i t e  
P r o p y l i t i c  a l tered andesite w i th  disseminated p y r i t e  
Quartz porphyry wi th  disseminated and ve in  pyrite 
Quartz porphyry (weathered) w l th  disseminated and ve in  p y r i t e  
Quart t veins 
Quartz-r ich t u f f  or  sandstone 
Tuf f  
Basalt w i th  dissemlnated sul f ides 
S i t  i c i f  ied volcanic 
Basalt w i th  disseminated sulfides 
Vein quartz 
Quartz d i o r i t e  wi th dissernlnated sul f ides 
Andesite w i th  disseminated sulfides 
Quartz veins i n  breccia 
Quartz d i o r i t e  wi th  disseminated sul f ides 
Andesite w i th  disseminated su l f i des  
Andesite wi th  much disseminated su l f ides 
Andeslte wi th  much disseminated su l f ides 
Andesite w i th  disseminated sulf ides 
Calc-s i l ica te  w i t h  bands o f  p y r i t e  
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TAsLE 6. (continued) 
- - - 

PMW 374 R1 C 
PMW 377 R 1  C 
PMW 379 R 1  C 
PMW 388 R 1  C 
PMW 391 R1 C 
PMW 401 R 1  C 
WW 402 R 1  C 
PMW 4 1 0  R1 C 
PMW 412 R 1  C 
PMW 414 R 1  C 
PMY 427 R 1  0 
PMY 428 R1 C 
PMY 429 R 1  C 
PMY 4 3 4  R1 C 
PMY 4 3 8  R1 C 
PMY 440 R1 C 
PMY 4 4 3  R 1  C 
PMY 4 4 4  R l  C 
PMY 445 R 1  C 
PMY 445 R2 C 
PMY 446 R 1  C 
PMY 4 5 9  R1 C 
PMY 462 R 1  C 
PMY 470 R 1  C 
PMY 478 R l  C 
PMY 481 R1 C 
?MY 492 R1 C 
PMY 495 R1 C 
PMY 4 9 8  R 1  C 
PMY 508 R1 C 
PMY 509 R 1  0 
PMY 512 R 1  C 
PMY 515 Rl C 
PMY 517 R1 C 
PMY 519 R1 0 
PMY 519 R2 0 
PMY 539 R 1  C 
PMY 542 R 1  C 
PMY 543 R 1  C 
PMY 543 R2 C 
PMY 543 R3 C 
WY 545 R1 C 
PMY 546 R 1  C 
PMY 548 R 1  C 
PMY 549 R 1  C 
PMY 549 R2 C 
PMY 551 R1 C 
PMY 551 R2 C 
PMY 552 R 1  C 
PMY 555  Rl C 

Andesite wi th  disseminated py r i t e  
Andesite wl th  disseminated + vein p y r l t e  
Volcanic breccia wi th  dlzseminated p y r i t e  
Basalt wi th disseminated py r l t e  
$11 i c i f  ied volcanic w l th  dlsseminated p y r i t e  

-Pebble sandstone w i th  disseminated p y r i t e  
S i l i c i f i e d  rock w i t h  disseminated p y r l t e  + sulfur 
Rock wi th  dissemlnated py r i te  
Silicified rock w i t h  disseminated p y r i t e  
Quartz d i o r i t e  and breccia with disseminated p y r l t e  
Andesite w i th  dissemlnated py r i  t e  
Andesite wlth dissemlnated py r i t e  
Andesite with disseminated py r i t e  
Andesite wi th  dissemlnated py r i t e  
Andeslte (?) w i th  disseminated py r i t e  
Andeslte breccla with  dlssemlnated + vein p y r i t e  
Andesite with disseminated + veln p y r i t e  
Weat hered andes 1 t e  
Quartz d i o r i t e  porphyry wfth dlsseminated pyrite 
S e r i c i t i c  a l tered andeslte wi th  dissemlnated p y r i t e  
Andesite w i  th minor disseminated p y r l  ts  
Hornf el s 
Sands tone 
S i  ttstone wi th  dlsseminated p y r i t e  
Greywacke 
Black shale 
Fe-stained andesl t e  
Basalt wlth disseminated py r l  te 
Andesite wl th much disseminated p y r l t e  
Andesite wi th much disseminated p y r i t e  
Altered andeslte w i th  disseminated p y r i t e  
Basal t  wi th disseminated py r i t e  
Altered andeslte 
Basalt w f  t h  d l  ssemi nated py r l  t e  
Quartz-r ich sandstone w l th  d l  ssminated p y r i t e  
Limoni t ic  sandstone 
Quartz veins i n  shale 
Andesite wlth disseminated py r l t e  
Quartz d i o r i t e  porphyry wi th  disseminated p y r i t e  
Andes1 t e  
Black s i  1 tstone 
Limonit ic quartz veins 
Andesite wi th dissemlnated py r l t e  
Quartz d i o r i t e  porphyry wi th  minor disseminated pyrlte 
Andeslte wi th disseminated py r i t e  
Altered andesite w i th  dissemlnated pyrite 
Quartz d i o r i t e  porphyry 
Altered andesite with much disseminated p y r i t e  
Conglomerate w i t h  minor dissemlnated py r i t e  
Andesite wi th  disseminated + vein su l f i des  



TA8U 6. (continued) 

PMY 556 R l  C 
PMY 560 R1 C 
PMY 560 R2 C 
PMY 563 R 1  C 
PMY 564 R 1  C 
?MY 564 R2 C 
PMY 566 R l  C 
PMY 568 R 1  C 
PMY 570 R1 C 
PMY 571 R1 C 
PMY 572 R1 C 
PMY 573 R 1  C 
PMY 573 R2 C 

Andeslte wlth mlnor dlssemlnated sulfldes 
Quartz velns i n  si l tstone 
Black shale 
Quartz d i o r i t e  porphyry with disseminated pyrite 
Cong 1 omerat e 
Andeslte w l  t h  mlnor dissemlnated pyr i te  
Andes1 t e  with much d l  sseminated pyr l  t e  
Andeslte with much dlssemlnated p y r i t e  
Calcite veins I n  siltstone wlth pyr l te  
Quartz-calcite velns 
Andesite with disseminated pyrl  t e  
Propylltic altered andedite wlth much disseminated pyrite 
Andeslte breccia with minor disseminated pyr i te  


