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STUDIES RELATED TO M R A P  

The U.S. Geological Survey i s  required by the Alaska National Interests 
Lands Conservation Act (Public Law 96-487, 1980) t o  survey certain Federal 
lands to  determine their  mineral potential. 

Results from the Alaska Mineral Resource Assessment Program (AMRAP) must 
be made available to  the public and submitted to  the President and Congress. 
This report i s  one of a series of publications that  presents geochemical and 
mineralogical resul ts  collected from the mineral assessment study of the Lime 
H i  11s 1:250,000 scale quadrangle, Alaska. Geological and geochemical data for  
rock samples from the eastern port.ion of the Lime Hills quadrangle are 
presented in t h i s  report. 

INTRODUCTION 

During the sumers of 1987-88, a reconnaissance geochemical survey was 
conducted in the Lime Hills quadrangle, Alaska (f ig .  1). The quadrangle i s  
bounded by lati tude 61 N t o  62 N and by longitude2153 W to 154 W .  The Lime 
Hills quadrangle comprises approximately 7,000 m i  (18,000 km ). The area 
covered by t h i s  r o r t  represfnts only the eastern portion of the quadrangle 
(approx. 4,000 mi5: 10,000 km ) that i s  occupied by the Alaska Range and the 
Lyman Hills. Therefore, t h i s  report presents resul ts  of a geochemical survey 
that is  s t i l l  ongoing, w i t h  completion expected in 1991. T h i s  interim report 
i s  deemed necessary due to the elevated levels of certain metals such as gold 
i n  several samples. 

The portion of the quadrangle occupied by the Alaska Range i s  dominated 
by rugged, north-south trending ridges 4,000 to  7,000 ft (1,200 to  2,100 m)  i n  
elevation which r i se  abruptly from the lower terrain to  the west. These 
ridges connect extremely rugged snowcapped peaks more than 9,000 f t  (2,750 m )  
in elevation, the highest being Mount Hesperus (9,228 f t ;  2813 m ) .  Broad 
glaciated valleys w i t h  floors generally less than 3,000 f t  (915 m )  in 
elevation l l e  between the ridges. The western flank of the range consists of 
roll ing h i l l s  and glacial pediments. The Lyman Hills are mountains less 
rugged than the Alaska Range with elevations from 2,000 to 4,200 f t  (600 t o  
1,260 m ) .  Vegetation in the Alaska Range and Lyman Hills varies from barren 
mountain peaks to  a rc t ic  tundra in glacial valleys, and northern la t i tude 
forest  in lower valleys and in the lowlands west of the Alaska Range. 

There i s  no road access t o  the Lime Hills quadrangle. The nearest 
re l iable  source of supplies i s  Anchorage, 130 m i  (200 km) to  the east. Only 
two s i t e s  of year-round habitation are located in the quadrangle, the Lime 
Village native settlement on the Stony River and the Sparrevohn U.S. Air Force 
Station in the southwest portion of the area. Improved a i r s t r ip s  capable of 
accomodatincj large, freight-hauling a i rc raf t  (e-g. C-130) are present a t  both 
of these s i tes .  Unimproved a i rs t r ips  and lakes that can accommodate small 
a i rc raf t  occur scattered throughout the quadrangle, though s i t e s  for  landing 
i n  the Alaska Range are few. Approximately 14 percent of the quadrangle 1 ies  
w i t h i n  the Lake Clark National Park and Preserve located in the southeast 
portion of the quadrangle and i s  included in t h i s  study. 

GENERAL GEOLOGY 

Several major geologic features have been identified in the Lime Hills 
quadrmgle including parts of the Oi 11 inger, Nixon Fork ,  and Kahil tna 
lithotectonic terranes, the Kuskokwim Group sedimentary rocks and the 
Alaska-Aluetian batholith. 



Figure 1. Index map of the Lime Hills quadrangle. Alaska 



The Nixon Fork terrane (Jones and others, 1984) i s  a shallow-water 
carbonate platform and c las t  ic  sequence of Cambrian to Devonian age (Churk i n ,  
1984; Blodgett and Clough, 1985). The Kuskokwirn Group (Cady and others, 1955) 
is a sequence of deep to  shallow marine, t o  non-marine c l a s t i c  rocks of Early 
to  Late Cretaceous age that  unconformably overlie rocks of the Dil linger 
terrane. The rocks of the Nixon Fork terrane and Kuskokwim Group are present 
in the southwest portion of the quadrangle and are not included in the area 
covered by the present survey. 

The Oil linger terrane, exposed in the northwest and north-central parts 
of the quadrangle consists of Cambrian through Devonian sedimentary rocks 
(Jones and others, 1984). The terrane i s  represented by a shallowing sequence 
of graptol i t i c  shale, basi nal carbonates, calcareous sandstones w i t h  minor 
chert and conglomerate, deposited i n  basinal , t u r b i d 1  t e  fan, and f oreslope 
environments (Churkin, 1984; Bundtzen and others, 1987). The rocks of this 
terrane were i socl inal ly  f 01 ded before the Jurassic per1 od (Reed and Nel son, 
1980). 

The Kahil tna terrane (Jones and others, 1984) i s  an Upper Jurassic to  
Lower Cretaceous f lysch sequence that  consists dominately of graywacke, 
phylli te and shale w i t h  local lenses of conglomerate. Minor limestone, 
radiolarian chert and ferruginous sandstone, s i l ts tone and tuff are present. 
The rocks of t h i s  terrane are strongly deformed and isoclinally folded. 

The Alaska-Aleuti an Range bath01 i t h  includes rocks formed during three 
periods of igneous activity (Reed and Lanphere, 1973): a Middle t o  Late 
Jurassic period, a Late Cretaceous t o  early Tertiary period, and a middle 
Tertiary period. Jurassic plutonic rocks have not been identified in the Lime 
H i  11s quadrangle. Cretaceous to Tertiary plutonic rocks consist of an older 
group of quartz dior i te  to granodiorite plutons (including the Hartman 
sequence) and a younger group of quartz monzonite to  granite plutons 
(including the Merri 11 Pass and Tired Pup plutons). Middle te r t ia ry  igneous 
activi  t y  consists of quartz monzonite to granite plutons (.including the Windy 
Fork pluton) and intermediate to f e l s i c  volcanic flows, breccias, and tuffs .  

The Denali fau l t  system, a major northeast-trending, s t r ike-sl ip  fau l t  
system, occurs i n  the western portion of the quadrangle. On the Farewell 
segment of th i s  system, 150 km of right-lateral movement has been interpreted 
(Blodgett and Clough, 1985). The Denali-Farewell fau l t  system shows evidence - 

of movement as l a t e  as Holocene time and may s t i l l  be active (Bundtzen and 
others, 1986). 

UETHODS OF STUDY 

Sample k d i a  

Geochemical sampl ing for  th is  AMRAP reconnaissance survey re1 ies  most 
heavily on col lect  ion of drainage-sediment samples. Drainage sampl i ng was 
supplemented by the collection of rock samples from outcrop, f loa t  (including 
alluvium), ta lus ,  or moraine to  aid in the determination of background metal 
contents of the dominant lithologies exposed i n  the study area and t o  
determine element suites characteristic of mineralization identified as a 
resul t  of this study. 

Saaple Collection 

In most cases, rock samples were collected a t  the same time and a t  the 
same s i t e s  as drainage sediment samples. These rock samples may have been 



col lccted from f loa t ,  talus, or moralne, and therefore, have been transported 
from the i r  place of origin. Rock samples collected from these s i t e s  are 
single grab samples and may or may not be representative of their  source 
materials on a larger scale. Some samples have been collected from outcrop 
because of observation o f  alteration and/or mineralization or  because of 
identification of anomalous metal contents of drainage samples taken below an 
outcrop, Samples collected from outcrop were collected as composite chip 
samples, to  be representative of the exposed rock-uni t or mineralized materi a1 
(e,g. a vein), 

This report concerns the 405 rock samples that were collected from the 
study area (plate 1) and subsequently analysed. Geochemical data for  
heavy-mineral-concentrate samples from stream sediment are presented in 
Malcolm and others (1989). Results of mineralogical analysis of 
heavy-mi neral -concentrate samples from stream sediment are presented i n A1 len 
and Slaughter (1989). Geochemical data for stream-sediment samples collected 
from the study area are presented in Motooka and others (1989). 

Sanple Preparation 

The rock samples were crushed and then pulverized us ing  a d i s k  mill with 
ceramic plates t o  less than 100 mesh (150 um) size before analysis. 

Sample Analysis 

The pulverized samples were analysed for a variety of elements by 
different methods. Samples were analysed for 35 elements using a 
semi quanti t a t i  ve, di rect-current arc emission spectrographic (S) method 
(Grimes and Marranzi no, 1968). Spectrographjc resul ts  were determjned by 
visually comparing spectra derived from the sample against spectra obtained 
from laboratory reference standards. Standard concentrations are 
geometrically spaced over any given order of magnitude of concentration such 
that values reported for each sample are reported in the geometric sequence 
10, 15, 20, 30, 50, 70, 100 etc. The elements determined and their  l imits of 
determination are l isted in table 1. The precision of the Grimes and 
Marranzino (1968) method i s  plus or minus one reporting interval a t  83 
percent, or two intervals at  96 percent confidence (Motooka and Grimes, 1976). 

The samples were also analysed for 10 elements by inductively coupled 
plasma emission spectroscopy (ICP) af ter  a partial  digestion o f  a 1 gram 
a1 iquot and organic solvent extraction (Motooka, 1988). Table 2 1 i s t s  the 
elements sought and limits of determination. Gold was also determined by 
atomic absorption af te r  a hydrobromic acid digestion o f  a 10 gram aliquot and 
an organic solvent extraction (O'Leary and Meier, 1984). Uranium was 
determined fluorimetrically af te r  a n i t r i c  acid digestion (O'Leary and Meier, 
1984). Limits of determination for gold and uranium are also l is ted in 
table 2. The resul ts  of al l  of these aforementioned analyses are presented in 
table 3. 

Discrepancies i n  analyses for certain elements dupl icated by different 
analytical methods, such as Au values determined by ICP and AA, may be 
attributable t o  the particulate nature of host minerals, different sample 
aliquots used, and different extraction procedures. The AA method provides 
the most s t a t i s t i ca l  l y  representative results due to the 1 arger sample a1 iquot 
analysed (10 g - AA; 1 g - ICP; 10 mg - S) . 



DATA STORAGE SYSTEM 

Upon completion o f  the 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  as par t  o f  the USGS Rock Analysis Storage 
System (RASS) database. This database contains both descr ipt ive geological 
informat ion and analy t ica l  data. Any o f  t h i s  information may be re t r ieved  and 
converted t o  a binary form (STATPAC) f o r  computerized analysis o r  pub1 i c a t i o n  
(VanTrump and M i  esch , 1976). 

DESCRIPTION OF DATA TABLE 

Table 3 contains sumnary geologic information and analy t ica l  r esu l t s  f o r  
the rock samples col lected during t h i s  study. The data are arranged such t ha t  
the f i r s t  column contains the USGS-assigned sample numbers, These numbers 
correspond t o  those shown on p la te  1 without pre f ixes and suff ixes. Geologic 
descr ipt ions are based on v isual  observations only, made i n  the f i e l d  and 
o f f i c e  using a stereographic microscope. Abbreviations for  mineral names used 
i n  the tab le  are: AD - andalusite; AS - arsenopyrite; BT - b i o t i t e ;  CHLOR - 
ch lo r i te ;  CP - chalcopyrite; FELD - feldspar; FL - f l ou r i t e ;  GA - galena; HB - 
hornblende; I M  - i r o n  and manganese oxides; MA - malachite; MO - molybdenite; 
MT - magnetite; PO - pyr rhot i te ;  PY - pyr i te ;  QTZ - quartz; SC - scheeli te ;  
SL - sphaleri te; SP - sphene; ST - st ibn i te ;  and TR - tourmaline. Other 
abbreviations used i n  tab le  3 include the following: APHAN. - aphanitic; 
BRECC, - brecciated; CALC-SIL. - ca lc-s i l i ca te ;  CARB - carbonate; DISSEM. - 
disseminated; FAULT. - faulted; HORNF. - hornfel sed; INCLUS. - inclusion;  
MONZ. - monzonite; PEG. - pegmatite; PL. - pluton; PORPH, - porphyry; SILIC. - 
s i l i c i f i e d ;  SMKY - smokey; XENO. - xenolith. 

The designations "AA", "FL", "St', and " I C P "  on element headings ind ica te  
atomic absorption, f luor imetr ic ,  semiquant i t a t  i ve  emission spectrographic, and 
induct ive ly  coupled plasma analysis, respectively. The l e t t e r  "Nu i n  the 
t ab le  indicates t ha t  an element was looked f o r  but not observed. If an 
element was observed but was below the lowest report ing value, a I t less than" 
symbol (<) was entered i n  the tab le  i n  f r on t  o f  the lower l i m i t  of 
determination. I f  an element was observed but was above the upper repor t ing 
value, a "greater than" symbol (>) was entered i n  the tab le  i n  f r o n t  o f  the 
upper l i m i t  o f  determination, Because o f  the formatt ing used i n  the computer 
program tha t  produced tab le  3, some o f  the spectrographic analyses l i s t e d  i n  
t h i s  t ab le  (Fe, Mg, Ca, Na, Ti ,  P, and Ag) carry one o r  more nonsignificant 
zeros t o  the r i g h t  o f  the s ign i f i can t  d ig i t s .  The analyst d i d  not determine 
these elements t o  the accuracy suggested by the ext ra  zeros. For I C P  
analyses, values are good t o  only two s ign i f i can t  f igures. Lower and upper 
l i m i t s  of determination f o r  the I C P  method l i s t e d  i n  t h i s  tab le  may be 
var iab le  due t o  var iable sample a l iquot  weight, d i l u t i o n  o f  an ana ly t i ca l  
a l iquot ,  o r  instrumental interference correction. Values determined f o r  the 
major elements, Fe, Mg, Ca, Na, Ti,  and P are given i n  weight percent; a l l  
others are i n  par ts  per m i l l i o n  (micrograms/gram). The analyses f o r  Au by 
emission spectrography were a1 1 below the lower l i m i t s  o f  determination, and 
are not  included i n  tab le  3. 

We would l i k e  t o  acknowledge the fo l lowing people f o r  t h e i r  assistance i n  
the co l l ec t i on  o f  samples f o r  t h i s  study: E. Bailey, B. Cieutat, T. Delaney, 
K. Duttwei ler, R. Goldfarb, A. Hofstra, G.  Lee, E. Leibold, S. Rose, and 
S. Smith. 



REFERENCES CITED 

Allen, M.S., and Slaughter, K.E., 1989, Mineralogical data and sample l o c a l i t y  
map f o r  nonmagnetic, heavy-mi neral-concentrate samples co1 lec ted from the 
eastern p a r t  o f  the Lime H i l l s  quadrangle, Alaska: U.S. Geological 
Survey Open-File Report 90-67, 62 p. 

Blodgett, R.B., and Clough, J.G. ,  1985, The Nixon Fork Terrane - Part  o f  an i n  
s i t u  penisular extension o f  the Paleozoic North American continent [abs]: 
Geological Society of America Abstracts w i th  Programs, v. 17, no. 6, 
p. 342. 

Bundtaen, T.K., Kline, J.T., Clautice, K.H., and Adams, D.D., 1986, Minerals 
potent ia l ,  Department o f  Natural Resources Kuskokwim -planning block, 
Alaska: A1 aska D iv is ion  o f  Geological and Geophysical Surveys 
Public-Data F i l e  86-53e, 44 p. 

Bundtzen, T.K., Kline, J.T., Smith, TOE. ,  and Albanese, M.O., 1987, Geologic 
map o f  the McGrath A-2 quadrangle, Alaska: Alaska D iv ls ion  o f  Geological 
and Geophysical Surveys Professional Report 91, scale 1:63,360. 

Cady, W.M., Wallace, R.E., Hoare, J.M., and Webber, E. J, , 1955, The cent ra l  
Kuskokwim region, Alaska: U.S. Geological Survey Professional Report 
268, 132 p. 

Churkin, Michael, Jr., 1984, Nixon Fork-Di 11 inger terranes: a dismembered 
Paleozoic craton margin i n  A1 aska displaced from Yukon Te r r i t o r y  [abs] : 
Geological Society o f  America Abstracts w i t h  Programs, v. 16, no. 5, 
p. 275. 

Grimes, D . J . ,  and Marranzino, A.P., 1968, Direct-current arc and a l te rna t ing  
current  spark emission spectrograghic f i e l d  methods f o r  the 
semiquanti tat ive analysis o f  geologic materials: U.S. Geological survey 
C i rcu la r  591, 6 p .  

Jones, D.L., Si lbe r l i ng ,  N.J., Coney, P*J., and Plafker, George, 1984, 
L i thotecton ic  terrane map o f  Alaska west o f  the 141st meridian, i n  
S i lbe r l i ng ,  N.J, and Jones, D.L, [eds], L l thotectonic terrane maps of the 
North America Cordi l lera:  U.S. Geological Survey Open-file Report 
84-523, A1-A12. 

Malcolm, M.J., Allen, M.S., and Slaughter, K.E., 1989, Analyt ical  r esu l t s  and - 
sample l o c a l i t y  map o f  the nonmagnetic, heavy-mineral-concentrate samples 
co l lec ted from the eastern par t  o f  the Lime H i l l s  quadrangle, Alaska: 
U,S, Geological Survey Open-File Report 90-68. 83 p. 

Motooka, J.M., 1988, An explorat ion geochemical technique for  the 
determination o f  preconcentrated organometallic hal ides by ICP-AES: 
Applied Spectroscopy, v. 42, no. 7, p. 1293-1296, 

Motooka, J.M., Allen, M.S., Malcolm, M.J., and Slaughter, K.E., 1989, 
Analy t ica l  r esu l t s  and sample l o c a l i t y  map f o r  stream-sediment samples 
co l lec ted from the eastern par t  o f  the Lime H i l l s  quadrangle, Alaska: 
U.S. Geological Survey Open F i l e  Report 90-70, 103 p. 

Motooka, J.M., and Grimes, D.J., 1976, Analyt ical  precis ion o f  one-sixth order 
semiquati t a t i v e  spectrographic analysis: U.S. Geological Survey Ci rcu lar  
738, 25 pp. 

Myers, A.T., Havens, R.G., and Dunton, P.J., 1961, A spectrochemical method 
f o r  the semiquanti tat ive analyses of rocks, minerals, and ores: U.S. 
Geological Survey Bul l e t i n  1084-1, p. 1207-1229. 



0' Leary, R.M.! and Meier, A. L., 1984, Analytical methods used in geochemical 
explorat~on, 1984; U.S. Geological Survey Circular 948, 48 p. Reed, R.L., 
and Lanphere, M.A., 1973, Alaska-Aleutian Range batholith: 
geochronology, chemistry, and relation to circum-Pacific plutonism: 
Geological Society of America Bulletin, v. 84, p.2583-2610. 

Reed, B.L., and Nelson, S.W., 1980, Geologic map of the Talkeetna quadrangle, 
Alaska: U.S. Geological Survey Investigations Map 1-1174, scale 
1:250,000. 

VanTrump, George, Jr., and Miesch A.T., 1976, The U.S. Geological Survey 
RASS-STATPAC system for management and statistical reduct ion of 
geochemical data: Computers and Geosciences, v. 3, p. 475-488. 



TABLE 1.--Limi t s  o f  determination f o r  the spectrographic analysis 
o f  rock samples, based on 10-mg sample 

[The values shown are the l i m i t s  o f  determination assigned by the Grimes 
and Marranz i no (1968) met hod. ] 

-----------3-11--*1----d---------***--------------------------------- 

Elements Lower determi nation 1 i m i t  Upper determi nat ion 1 i m i t  ..................................................................... 
Percent 

--I------------------------------------------------------------------ 

I r on  (Fe) 0.05 20 
Magnesium (Mg) * 0.02 10 
Calcium (Ca) 0.05 20 
Sodium (Na) 0.2 5 
T i  tan1 um (T i  ) 0.002 1 
Phosphorus (P) 0.2 10 
- - - ICCICII I - I - - - I - I - - - - - - - - - - - - - - - - - - - - - - - - - - - - -**-- - - - - - - - - - - - - - - - - -  

Parts per m i  1 1 ion  
II----*-------------------*----*---m------*----*--------------------- 

S i l ve r  (Ag) 0.5 5,000 
Arsenic (As) 200 10,000 
Gold (Au) 10 500 
Boron (B) 10 2,000 
Barium (Ba) 20 5,000 
Beryl 1 ium (Be) 1 1,000 
Bismuth ( B i )  10 1,000 
Cadmium (Cd) 20 500 
Cobalt (Co) 10 2,000 
Chromi um (Cr) 10 5,000 
Copper ( Cu ) 5 20,000 
Gallium (Ga) 5 100 
German i um (Ge) 10 100 
Lanthanum (La) 50 1,000 
Manganese (Mn) 10 5,000 
Molybdenum (Mo) 5 2,000 
Niobium (Nb) 20 2,000 
Nickel ( N i )  5 5,000 
Lead (Pb) 10 20,000 
Antimony (Sb) 100 10,000 
Scandi urn (Sc) 5 100 
Tin (Sn) 10 1,000 
Strontium (Sr) 100 5,000 
Thorium (Th) 100 2,000 
Vanadi urn (V) 10 10,000 
Tungsten (W) 20 10,000 
Ytt r ium (Y) 10 2,000 
Zinc (Zn) 200 10,000 
Zirconium (Zr) 10 1,000 
-----------------------------------------*-*-----*------------------- 



TABLE 2. Analytical methods used and limits o f  determination. 
[ICP - inductively coupled plasma emission spectroscopy; AA - Flame 

atomic absorption spectrophotometry; [FL - ultraviolet fluorimetry] 
------------1CC1-3-__---------------------------------------------- 

El ement Analytical Lower 1 imit Upper Li mi t 
Method ( P P ~ )  

------------1--IC----------------w------------------------------- 

Silver (Ag) I CP 0.045 1,500 
Arsenic (As) 11 0.6 3,000 
Gold (Au) 11 0.15 2,400 
Bismuth ( B i )  li 0.6 1,500 
Cadmlum (Cd) II 0.03 500 
Copper ( Cu ) I1 0.03 1,200 
Molybdenum (Mo) #I 0.09 1,500 
Lead (Pb) It 0.6 12,000 
Antimony (Sb) II 0.6 800 
Zinc (Zn) II 0.03 500 
------------------*---------------------------------------------- 

Gold (Au) A A 0.05 -- 
Uranium (U) F L 0.05 -- 
--*c------------------------------------------------------------- 

NOTE: Lower and upper limits o f  determination for the ICP 
method listed in this table are nominal, and in table 3 may be 
variable. The variability in limits o f  determination for an element 
is due to variable sample aliquot weight, dilution of an analytical 
a1 iquot, or instrumental interference correction. 



T a b l e  3. G e o l o g i c  and geochem ica l  d a t a  f o r  r o c k  samples from t h e  L ime  H i l l s  quad rang le ,  A l aska .  

Sarnpl e L a t i t u d e  L o n g i t u d e  Sou rce  U n i  t / T e r r a n e  Rock t ype  A1 t e r a t i o n  M i n e r a l  s 

LH0002RA 
LH0002RB 
LH0004RB 
LH0006R 
LH0008RA 
LHOOOBRB 
LHOOlOR 
LHOOllR 
LH0013R 
LH0015RA 
LHOO1 SRB 
LH0018R 
LHOO23R 
LH0024R 
LHOO25R 
LH0026R 
LH0029RB 
LH0031R 
LH0034R 
LH0037R 
LH0038R 
LH0044R 
LH0047R 
LH0049R 
LH0053R 
LH0054R 
LHOO55R 
LH0056RA 
LH0056RB 
LH0056RC 
LH0056RD 
LH0060R 
LH0063R 
LH0065RA 
LH0065RB 
LH0068RA 
LH0068RB 
LH0068RC 
LH0072RA 
LH0072RB 
LH0086R 
LH0087R 
LH0088RA 
LH0088RR 
LHOO89R 
LH0090R 
LH0093R 
LHOO97R 
LH0099R 
LHOlOlR 
LHOlOPRA 

TALUS 
TALUS 
TALUS 
TALUS 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
OUTCROP 
OUTCROP 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
TALUS 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT ' 

OUTCROP 
OUTCROP 
OUTCROP 
FLOAT 
FLOAT 
OUTCROP 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
OUTCROP 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 

KAH I LTNA 

KAH I LTNA 

KAH I LTNA 
KAH I LTNA 
KAH ILTNA 
KAH I LTNA 

KAH I LTNA 

DILLINGER 

KAH I LTNA 
KAHILTNA 

GREYWACKE 
FELSITE 
QTZ VEIN 
FELS I T E  PORPH . 
FELSITE PORPH. 
FELSITE 
FELSITE PORPH . 
FELSITE 
BT MOMZONITE 
GRANITE 
GRANITE 
RHYOLITE PORPH'. 
GREYWACKE 
BT GRANITE 
BT GRANITE 
GREYWACKE 
GREYWACKE 
GREYWACKE 
GREYWACKE 
IGNEOUS BRECCIA 
QTZ CRYSTAL TUFF 
QTZ PORPHRY 
GRANITE PORPH. 
RHYOLITE PORPH. 
FELS I T €  PORPH . 
QTZ VEIN 
GRANITE PORPH . 
TUFF 
TUFF 
QTZ VEIN 
TUFF 
BT GRANITE 
METAGREYWACKE 
BT GRANITE 
BT DIORITE ' 

GRANITE 
BRECCIA DIKE 
BT GRANITE 
GRANITE PORPH. 
GRANITE PEG. 
LIMESTONE 
HB GRANITE 
BT GRANITE 
BT GRANITE 
BT GRANITE 
BT GRANITE 
GRANITE PORPH. 
FELSITE PORPH. 
HE GRANITE 
GREYWACKE 
GREYWACKE 

QTZ VEINS 
SILIC., CHLORITE 
VUGGY QTZ 
QTZ,SERICITE,PY 

CHLORITE 
EPIDOTE 

DISSEM. PYRITE 
QTZ VEIN 
QTZ VEINS 
QTZ VEINS 
S I L I C I F I E D  
SERICITE 

S I L I C I F I E D  
S I L I C I F I E D  
S I L I C I F I E D  

QTZ VEINS 
S I L I C I F I E D  
CHLORITE 

FRESH 
QTZ VEIN 
TREHOLITE 

QTZ VEINS 
WELDED L A P I L L I  
S I L I C I F I E D  
SERICITE 

QTZ VEIN 

S I L I C I F I E D  

QTZ VEINS 

QTZ VEIN 
QTZ VEIN 

Au-AA U-FL 



f a b l e  3. G e o l o g i c  and geochem ica l  d a t a  f o r  r o c k  samples f r o m  the L ime  H i l l s  quad rang le ,  A l a s k a  -- Con t i nued .  

Sample L a t i t u d e  Long'l t u d e  Sou rce  U n i  t / T e r r a n e  Rock t y  pe A1 t e r a t i o n  M i n e r a l  s Au-AA U-FL 

FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
OUTCROP 
OUTCROP 
FLOAT 
OUTCROP 
OUTCROP 
OUTCROP 

MONZONITE 
GOSSAN 
MONZON I T E  
HONZONITE 
GREYWACKE 

QTZ VEINS PY 

PYRITIC PY 
QTZ VEINS PY 
DISSEM. PYRITE PY KAHI LTNA 

KAHILTNA GREYWACKE 
QTZ VEIN 
BRECC. MONZ. 
MONZON I T E  
RIBBON QTZ VEIN 
MONZONITE 
MONZON I T E  
MONZON I TE 

RIBBON QTZ VEIN 
QTZ VEIN PY ,CP 
CARBONATE PY 
QTZ-CALCITE VEIN 
LIMONITE PY 
QTZ-CALCITE VEIN I M  
CALCITE VEINS PY 
O f f  CALCITE VEIN PY 

OUTCROP 
OUTCROP 
FLOAT 
OUTCROP 
FLOAT 
FLOAT 
OUTCROP 
OUTCROP 
OUTCROP 
FLOAT 

KAHI LTNA 
KAH I LTNA 

GREYWACKE CALCITE BRECCIA 
BRECC. GREYWACKE QTZ CARBONATE PY 
OTZ VEIN OTZ VEIN P Y 

KAHILTNA 
KAH I LTNA 
KAH I LTNA 
KAH I LTNA 

GREYWACKE QTZ VEINS PY ,PO.AS 
GREY WACKE OTZ VEINS PY 
GREYWACKE QTZ CALCITE VEIN PY 
HORNFELS QTZ VEINS PY, PO 
PEGMATITE DIKE PY 
GREYWACKE PY 
FELSITE PORPH. OTZ VEINS MO 

KAH ILTNA 

FLOAT 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
FLOAT 
OUTCROP 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
OUTCROP 
FLOAT 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
FLOAT 

FELS I T E  PORPH . 
WELDED TUFF 
CALC-SILICATE 
GRANITE 
BT GRANITE 
BT GRANITE 

CHLORITE PY ,MT 
S I L I C I F I E D  PY 
TREHOLITE SL i ~ 0 1 4 8 ~ ~  615613 

LH0148RB 615613 
LH0148RC 615613 
LH0148RD 615613 
LH0148RG 615613 
LH0149RA 620213 
LH0149RB 620213 
LHO15ORA 620232 
LHO1 SORB 620232 
LHO151RB 620055 
LHO15lRC 620055 
LHOISIRO 620055 
LHOl5 lRE 620055 
LH0154R 612149 
LH0156R 612416 
LH0158R 612526 
LH0207R 614238 
LH0225R 613052 
LH0228R 613327 
LH0240RA 614415 
LHO240RB 614415 
LHO24ORC 614415 
LH0240RD 614415 
LH0240RE 614415 

S I L I C I F I E D  

SERICITE 
PY ,MO 

FRESH 
FRESH 
FRESH 
FRESH 

BT GRANITE 
BT GRANITE 
MAFIC ZENOLITH 
MONZONITE PORPH. 
HB GRANITE 

WINDY FORK PL. 
WINDY FORK PL, 
WINDY FORK PL. 
WINDY FORK PL. 
WINDY FORK PL. 
WINDY FORK PL. 

BT HB GRANITE 
HB GRANITE 

FRESH 
FRESH SP 

CONTACT BRECCIA 
BT GRANITE 
GREYWACKE 

FRESH 
QTf VEINS PY, I M  
CHLORITE PY 

PY 

KAH I LTNA 
APHAN . VOLCANIC 
FELSITE PORPH. 
S IL ICA SINTER 
GRANITE 
GABBRO 
APHAN. VOLCANIC 
GRAN I TE 
GRANITE 
GRANITE 
GRANITE 

QTZ CHLOR VEINS FL 
W,MO 

ARGILLIC I M  
ARGILLIC PY 
QTZ CHLOR VEINS PY 
MANGANESE OXIDES MT 
QTZ CALCITE VEIN 

GABBRO 
GREYWACKE KAH I LTNA 



T a b l e  3. G e o l o g i c  and  geochem ica l  d a t a  f o r  r o c k  samples from t h e  L i m e  H i l l s  quad rang le ,  A l a s k a  -- C o n t i n u e d .  

Sample L a t i t u d e  L o n g i t u d e  Sou rce  U n i t / T e r r a n e  R o c k t y p e  A1 t e r a t i o n  M i n e r a l  s Au-AA U-FL 

FLOAT KAHILTNA 
FLOAT KAH I LTNA 
FLOAT 

GREYWACKE 
GREYWACKE 
DAC I T E  
BT GRANITE 
GREYWACKE 

QTZ CALCITE VEIN PY 
QTZ CALCITE VEIN CP 
DISS. PYRITE PY 

PY 
QTZ VEINS PO, PY 
QTZ VEIN PO, PY 
PROPYLLITIC PY 

FLOAT 
FLOAT KAH I LTNA 
FLOAT 
OUTCROP 
OUTCROP 

QTZ VEIN 
QTZ MONZONITE 
OTZ MONZONITE ~I~ICIFIED PY 

S I L I C I F I E D  PY, I M  
ARGILLIC PY 

OUTCROP 
OUTCROP 
OUTCROP 
FLOAT KAH ILTNA 
FLOAT 

QTZ MONZONITE 
QTZ MONZONITE 
APHAN . VOLCANIC QTZ SERICITE PY PY 

DISS. PY PY 
SERICITE PY 

SANDSTONE 
BT GRANITE 
GRANITE 
GREYWACKE 
QUARTZITE 
CALC-SILICATE 
CALC-SILICATE 

FLOAT 
FLOAT KAHILTNA 
FLOAT OILLINGER 

S I L I C I F I E D  PY 
QTZ VEINS PV 

PY 
FLOAT DILLINGER 
FLOAT DILLINGER 
FLOAT DILLINGER 
FLOAT KAH I LTNA 
FLOAT 

PO. PY 
CALC-SILICATE PV ,PO 
BRECC . GREYWACKE VUGGY S IL ICA  
RHYOLITE PORPH. 
RHYOLITE ARGILLIC PY 
GRAPHITIC SCHIST AD 

FLOAT 
OUTCROP KAH I LTNA 
FLOAT KAH I LTNA 
FLOAT 
OUTCROP KAHILTNA 
MORAINNE 

BRECCIA S I L I C I F I E D  
FELSITE PORPHYRY MT 
BRECCIA QTZ CARE. MATRIX 
BRECCIA S IL IC .  SERICITE PY 
GRANITE QTZ SERICITE PY PY 
BRECCIA QTZ SERICITE PY PY 
GREYWACKE QTZ VEINS PY 
CRYSTAL TUFF ARGILLIC PY 
BRECCIA PY, PO 
QTZ VEIN PY 
QTZ FELD PORPH. SERICITE I M 
FELDSPAR PORPH. SERICITE 
FELSITE S I L I C I F I E D  PY 

FLOAT 
FLOAT 
FLOAT KAHILTNA 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 

BRECCIA 
RHYOLITE PORPH. 
TUFF 

SERICITE 
QTZ VEINS 
CHLORITE GRANODIORITE 

QTZ CARB VEIN 
GRANITE 
APLITE 
CHERT 
GRANITE 
GRANITE 
GRANITE 

SERICITE 
SERICITE 
OTZ CARB VEIN FLOAT 

FLOAT QTZ VEINS 
QTZ VEINS FLOAT 

FLOAT 
SERICITE 
DISSEM. PY 
QTZ VEINS 
S I L I C I F I E D  

FLOAT 
FLOAT 
FLOAT KAH I LTNA 
FLOAT KAH I LTNA 

GRAN I TE 
WONZON I TE 
HORNF. GREYWACKE 
BRECCIA 



T a b l e  3. Geologic and geochem ica l  d a t a  f o r  r o c k  samples f r o m  the L ime  H i l l s  quad rang le ,  A l a s k a  -- Con t i nued .  

Sample L a t i t u d e  L o n g i t u d e  Sou rce  U n i  t / T e r r a n e  Rock t ype  A1 t e r a t i o n  M i n e r a l  s Au-AA U-FL 

FLOAT 
FLOAT 
FLOAT 

FELSITE BRECCIA QTZ SERICITE PY 
Q f Z  PORPHYRY SERICITE 
GRANITE PORPHYRY S I L I C I F I E D  
FELSITE PORPHYRY ARGILLIC 
GRANITE PORPHYRY SERICITE 
GRANITE QTZ SERICITE PY 
GRANITE OTZ SERICITE PY 

OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
FLOAT ' 

FLOAT 
FLOAT 

HB BT GRANITE 
GABBRO CHLORITE 
DIORITE CHLORITE 
GRANITE 
SILTSTONE QTZ CAR0 VIENS 
CALC-SILICATE 

FLOAT 
FLOAT 
FLOAT 

DILLINGER 

OUTCROP 
OUTCROP 
OUTCROP 

GRANITE PORPHYRY 
GRANITE QTZ VEINS 
GRANITE PORPHYRY QTZ VEIN 
SILTSTONE ~rz VEINS 
SILTSTONE S I L I C I F I E D  
GREYWACKE S I L I C I F I E D  
GRANITE 
BLACK SCHIST QTZ CAR0 VEINS 
S ILTSTONE 
GREYWACKE QTZ CARB VEINS 

DILLINGER 
DILLINGER 

FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 

DILLINGER 

KAH I LTNA 
KAH I LTNA 
KAH I LTNA 

CHERT 
WELDED TUFF SPERULITIC 
TUFF QTZ VEINS 
GREYWACKE QTZ CARE VEINS 
CALC-SILICATE 

FLOAT 
FLOAT 
FLOAT 

KAH I LTNA 
DILLINGER 

GRANITE- 
FELSITE DIKE CARBONATE CLAY 
RHYOLITE DIKE 

OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
FLOAT 
FLOAT 
FLOAT 
MORAINE 
FLOAT 
FLOAT 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
FLOAT 

RHYOLITE PORPH. 
GRANITE 
RHYOLITE 

KAH I LTNA GREYWACKE S I L I C I F I E D  
TUFF ARGI LL IC  
VITRIC TUFF 
RHYOLITE PORPH. S I L I C I F I E D  
RHYOLITE PORPH. ARGILLIC 

KAH I LTNA 

KAH I LTNA 

GREYWACKE QTZ VEIN 
GRANITE OTZ VEINS 
GREYWACKE QTZ VEIN- 
QTZ VEIN 
RHYOLITE S I L I C I F I E D  
RHYOLITE PORPH. S I L I C I F I E D  
GRANITE PORPHYRY S I L I C I F I E D  
GRANITE S I L I C I F I E D  
GRANITE ARGILLIC 
BRECC. GRANITE S I L I C I F I E D  
GRANITE ARGILLIC 
BT HB GRANITE 



T a b l e  3. G e o l o g i c  and geochem ica l  d a t a  f o r  r o c k  samples frm t h e  L ime  H i l l s  quad rang le ,  A l a s k a  -- Con t i nued .  

Sample L a t i t u d e  L o n g i t u d e  Sou rce  U n i  t / T e r r a n e  Rock t ype  A1 t e r a t i o n  M i n e r a l  s Au-AA U-FL 

LH0631RA 612845 
LH0639R 614524 
LH0639RB 614524 
LH0639RC 614524 
LH0639RD 614524 
LH0639RE 614524 
LH0640R 614521 
LH0641RB 614506 
LH0642R 614512 
LH0643RA 615647 
LH0643RB 6 1  5647 
LH0644R 615733 
LH0647R 615102 
LH0648R 615026 
LH0649R 615019 
LH0703R 614902 
LHOSOORA 615207 
LH0802RA 615056 
LH0802RB 615056 
LHOBOZRC 615056 
LH0803RA 615050 
LH0803RB 615050 
LHO803RC 615050 
LH0803RO 615050 
LH0804R 615105 
LH0805RA 615603 
LH0805RB 615603 

FLOAT 
OUTCROP KAHILTNA 
OUTCROP KAHILTNA 
OUTCROP 
OUTCROP KAHILTNA 
OUTCROP KAHILTNA 
OUTCROP KAHILTNA 
OUTCROP 
OUTCROP KAHILTNA 
FLOAT 
OUTCROP KAHILTNA 
FLOAT , 
FLOAT 
OUTCROP 
OUTCROP 
FLOAT 
OUTCROP 
MORAINE 
MORAINE 
MORAINE 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 

KAH I LTNA 

DILLINGER 
K4H I LTNA 
HARTMAN SEQUENCE 

KAH I LTNA 

BT GRANITE GREISEN 
GREYWACKE QTZ CARE VEIN 
GREYWACKE QTZ VEIN 
APHANITIC DIKE 
GREYWACKE FRESH 
GREYWACKE QTZ VEIN 
GREYWACKE OTZ VEIN 
BT MONZONITE QTZ VEINS 
GREYWACKE QTZ CARE VEIN 
TUFF CHLORITE 
GREYWACKE QTZ CARB VEINS 
QTZ PORPHYRY SERICITE 
AGGLOMERATE ARGILLIC 
SMKY QTZ PORPH. QTZ VEINS 
SMKY QTZ PORPH. 
GREYWACKE 
QTZ MONZONITE QTZ VEINS 
GRANITE QTZ SERICITE PY 
GRANITE QTZ VEIN 
APLITE 
GRANITE PORPHYRY 
DIORITE PORPHYRY 
GRANITE POTASS I C  

GREYWACKE 
CONTACT BRECCIA 
MONZON I TE 
RIBBON QTZ VEIN 
GREYWACKE 

- - 

DISSEM. PY 
QTZ CARE VEINS 
S I L I C I F I E D  
QTZ CARBONATE 

OUTCROP KAHI~TNA VEIN BRECCIA QTZ CARBONATE 
OUTCROP KAH I LTNA GREYWACKE QTZ VEINS 
OUTCROP KAHILTNA GREYWACKE OTZ VEIN 
OUT CROP QTZ CARB BRECCIA 
OUTCROP KAHILTNA GREYWACKE QTZ VEIN 
OUTCROP KAHILTNA' BRECCIA VEIN QTZ PYRITE 
OUTCROP KAH ILTNA GREYWACKE PY VEINS 
TALUS KAH I LTNA GREY WACKE CARBONATE VEIN 
TALUS 
TALUS 
OUTCROP 
OUTCROP 
TALUS 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
MORAINE 
MORAINE 
OUTCROP 
OUTCROP 

HARTMAN SEQUENCE MONZONITE 
HARTMAN SEQUENCE MONZONITE 
HARTMAN SEQUENCE MONZONITE 
HARTMAN SEQUENCE MONZONITE 
KAH I LTNA GREYWACKE 
KAH I LTNA HORNFELS 
HARTMAN SEQUENCE MONZONITE 
HARTMAN SEQUENCE APLITE 
KAH I LTNA GREYWACKE 
KAH I LTNA GREYWACKE 
KAH I LTNA GREYWACKE 
KAHILTNA GREYWACKE 
HARTMAN SEQUENCE BT QTZ DIORI 
KAH I LTNA GREYWACKE 

S I L I C I F I E D  
QTZ VEINS 
QTZ VEIN 
QTZ VEIN 
QTZ VEIN 
CALC-SIL. VEIN 
CARBONATE VEIN 

QTTZ CARB VEINS 
CALC-SIL. VEIN 
QTZ CHLOR VEIN 
QTZ VEIN 
CARBONATE 
FRESH 

PO 
PO 
PY ,PO 
PO, PY 
PY 

AS 
PY 
I M 
PO 

I M  

PY ,AS 
PY ,CP,AS 
PY 
I M  
PY,AS,CP 
PY ,AS 
PY ,SL 
PY 
PY ,CP,AS 
PY ,CP,AS 
CP, PY 
PY. 



T a b l e  3. G e o l o g i c  and geochem ica l  d a t a  f o r  r o c k  samples f r o m  t h e  L ime  H i l l s  quad rang le ,  A l a s k a  -- Con t i nued .  

Smpl e L a t i t u d e  L o n g i t u d e  Source  U n i  t / T e r r a n e  Rock t y  p e  A1 t e r a t i o n  M i n e r a l  s Au-AA U-FL 

OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
MORAINE 
MORAINE 
OUTCROP 
FLOAT 
FLOAT 
OUTCROP 
OUTCROP 

KAHILTNA GREYWACKE QTZ VEIN PY ,AS 
KAH I LTNA GREYWACKE QTZ VEIN PY ,AS,CP 
KAHILTNA GREYWACKE QTZ VEIN PY 
KAHILTNA/HARTMAN VEIN AT CONTACT QTZ CARBONATE PY AS ,CP ,&,ST, SL 
KAH I LTNA GRAPHITIC SHALE STRATI FORM PY PY 
KAHI~TNA HASSIVE SULPHIDE CARBONATE VEINS PY 
TIRED PUP PLUTON PEGMATITE TOURMALINIZATION TR 

GRANITE Of2 SERICITE PY PY 
KAH l L TNA GREYWACKE QTZ VEIN IH 
KAH I LTNA SLATE FRESH . - --  

GRANITE MO 
HARTHAN SEQUENCE MONZONITE QTZ CALCITE VEIN PY 
HARTMAN SEOUENCE GABBRO FRESH 

OUTCROP 
OUTCROP 
FLOAT 
FLOAT 
FLOAT 

KAHILTNA- GRAPHITIC SCHIST STRATI FORM PY PY 
KAH I LTNA GREYWACKE PY 
KAHI LTNA GREYWACKE DISSEMINATED PY PY 
KAH I LTNA GREYWACKE PY 

GRANITE PY 
FLOAT 
MORAINE 
MORAINE GRANITE 

DILLINGER CALC-SILICATE 
DILLINGER CALC-SILICATE 

SERICITE TR,FL,MO 
CARBONATE I M 
CARBONATE I H 
QTZ CARE VEIN PY 

PO 
TR 

STRATIFORM PY PY,SL 
FRACTURED I H 
CHLORITE PO 

FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
MORAINE 
FLOAT 
FLOAT 
FLOAT 
MORAINE 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 

DILLINGER QUARTZITE 
GRANITE 
APLITE DIKE 

KAH I LTNA GRAPHITIC SHALE 
GRANITE 
LAP ILL I  TUFF 
GRANITE 

KAH I LTNA GREYWACKE 
QTZ SERICITE PY PY 
OTZ VEIN PY 

KAH I LTNA SLATE 
ET QTZ MONZONI 
GRANITE 
GRAN I TE 
GRANITE 
GRANITE 
GREYWACKE 
HB DIORITE 

DISSEMINATED PY 
QTZ STOCKWORK 
CHLOR JTE 
QTZ VEIN 
SERICITE 

QTZ CARE VEINS KAH I LTNA 

KAH I LTNA 

- 

GRANITE SERICITE PY 
GRANITE PROPYLLITIC 
GRANITE PORPHYRY CHLORITE PY 
GREYWACKE QTZ VEINS 
PEGMATITE PY 

FLOAT 
OUTCROP 
OUTCROP 
FLOAT 
FLOAT 

KAH I LTNA SLATE QTZ VEINS 
TIRED PUP PLUTON GRANITE FRESH 
DILLINGER GREYWACKE CARBONATE VEINS PY 
DILLINGER GREYWACKE CARBONATE VEIN PY 

GRANITE MO 
FLOAT 
FLOAT 

GRAN I T E  QTZ SERICITE PY PY 
GRANITE SULPHIDE VEINS PY 

DILLINGER HORNFELS QTZ VEIN 
DILLINGER MARL QT2 VEINS PY 

FLOAT 
OUTCROP 



T a b l e  3. Geologic and  geochem ica l  d a t a  f o r  r o c k  samples  from t h e  Lime H i l l s  quad rang le ,  A l a s k a  -- C o n t i  

Sample L a t i t u d e  L o n g i t u d e  Sou rce  Uni t / T e r r a n e  Rock t ype  A1 t e r a t i o n  M i n e r a l  s 

nued. 

Au-AA U-FL 

FLOAT KAHILTNA 
FLOAT 
FLOAT 

GREYWACKE 
GRANITE 
GRANITE 
ARGILLITE 
APLITE 
DIORITE 
SKARN 
QUARTZITE 
GREYWACKE 
GRANITE 
GREYWACKE 

S I L I C I F I E D  PY 
PY 
PY 

FLOAT DILLINGER 
FLOAT 
FLOAT 

PY 
PO 
PY ,CP 
PY 

DISSEMINATED PY PY 
DISSEMINATED PY PY 

.OTZ CARE VEINS 

FLOAT 
FLOAT 
OUTCROP KAHILTNA 
MORAINE 
MORAINE KAHILTNA 
MORAINE KAH I LTNA 
MORAINE 
FLOAT 
MORAINE 
MORAINE 

GREYWACKE 
GRANITE 
QTZ VEIN 
GRANITE 
GRANITE 
GRANITE 
GREYWACKE 
PEGMATITE 

QTZCARBVEINS I M  
QTZ VEIN PY 

PV . . 
GRAPHITE INCLUS. 
GRAPHITE INCLUS. ,PY 
S I L I C I F I E D  PO 
QTZ VEIN PY 

FLOAT 
FLOAT KAHILTNA 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 

DIABASE 
FELDSPAR PORPH . 

KAH I LTNA HORNFELS OTZ VEIN 
GREYWACKE ~ISSEMINATED PY 
GRAN I T €  S I L I C I F I E D  
APLITE 

KAH I LTNA GRAPHITIC SCHIST QTZ VEIN 
KAH ILTNA GRAPHITIC SCHIST OTZ VEIN 

FLOAT 
OUTCROP 
FLOAT 
MORAINE 

KAH I L T  NA GREYWACKE SULPHIDE VEINS 
ANDESITE PORPH. CHLORITE 

MORAINE 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
MORAINE 
MORAINE 
MORAINE 
MORAINE 
OUTCROP 
OUTCROP 
OUTCROP 
OUTCROP 
TALUS 
TALUS 

GRANITE- GRAPHITE XENO. 
PEGMATITE 

D I L L I  NGER LIMESTONE CALCITE VEINS 
DILLINGER LIMESTONE CALCITE VEINS 
D I L L  I NGER S ILSTONE DISSEMINATED PO 

BT GRANITE CHLORI rE 
MERRILL PASS PL. GRANITE PEGMATITE VEINS 
MERRILL PASS PL. GRANITE 
HERRILL PASS PL, APLITE 
MERRILL PASS PL. APLITE 
MERRILL PASS PL. GRANITE QTZ VEIN 
MERRILL PASS PL. BT GRANITE DISSEMINATED MO 
MERRILL PASS PL. APLITE 

GRANITE S I L I C I F I E D  
DILLINGER GRAPHITIC SCHIST 
DILLINGER GREYWACKE S I L I C I F I E D  
D I L L  INGER SANDSTONE DISSEMINATED PY 
DILLINGER FAULT. LIMESTONE CALC-SILICATE 
KAHILTNA GRAPHITIC SCHIST STRATIFORM PY 

GRANITE 
GRANITE 
GRANITE GRAPHITE XENO. 

IM 
I M 
MZ,PY 
MO, PY 
PY 
PY 
PY 

LH1074RA 615716 
LH1074RB 615716 
LH1075RA 614020 
LHllOOR 613820 
LH1103R 613525 
LHl lO5R 613415 

TALUS 
OUTCROP 
OUTCROP 
HORAINE 
MORAINE 
MORAINE 



Table 3. G e o l o g i c  and geochem ica l  data for rock s 

Sample L a t i t u d e  L o n g i t u d e  Source U n i  tlferrane 

FLOAT KAH I LTNA 
OUTCROP KAH I LTNA 
OUTCROP KAHI LTNA 
FLOAT 
FLOAT KAH I LTNA 
FLOAT KAH I LTNA 
FLOAT KAHILTNA 
MORAINE KAHILTNA 
MORAINE 
MORAINE KAH I LTNA 
MORAINE 
FLOAT KAH I LTNA 
FLOAT KAH I LTNA 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
OUTCROP 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
FLOAT 
OUTCROP 
FLOAT 
FLOAT 
FLOAT 

KAH I LTNA 
KAH I LTNA 
KAHILTNA 
KAHI LTNA 

KAH I LTNA 

KAH f LTNA 
KAHILTNA 
KAHI LTNA 
KAHILTNA 
KAHILTNA 
KAH I LTNA 
KAH ILTNA 
K4H I LTNA 

KAH I LTNA 
DILLINGER 
DILLINGER 

LH1309RA 611207 1532510 FLOAT 
L H l J l O R A 6 1 0 9 1 2  1532425 FLOAT KAHILTNA 
LH1318RA 610857 1533959 FLOAT KAHILTNA 
LH1322RA 610421 1533538 FLOAT 
LH1329RA 615507 1545437 FLOAT 

amples from the L i m e  H i l l s  quadrangle, Alaska -- Continued. 
Rock ty pe Alteration Mineral s Au-AA I 

ARGILLITE 
ARGILLITE 

QTZ VEINS 
OTZ VEIN 

GRAPHITIC SCHIST DISSEMINATED PY PY 
GRANITE I M  
GREYWACKE DISSEMINATED PY PY 
GREYYACKE DISSEMINATED PY PY 
GREYWACKE OISSEMINATED PY PY 
GREYWACKE DISSEMINATED PY PY 
GRANITE I M 
GREY WACKE STRATIFORMPY PY  
GRANITE I H  
GREYWACKE DISSEMINATED PY PY 
GREYWACKE DISSEMINATED PY PY 
GRANITE 
SLATE 
GREYWACKE 
GREYWACKE 
GREYWACKE 
GRANITE 
GRANITE 
GRANITE 
FELSITE DIKE 
RHYOLITE PORPH. 
GRAM I TE 
GRANITE 
GREYWACKE 
GRANITE 
GRANITE 
GRANITE 
GREYWACKE 
GREY UACKE 

PY 
QTZ VEIN I M 
QTZ VEIN DISS PY PY 
DISSEHINATED PY PY 
DISSEMINATED PY PY 
QTZ VEIN PY 
DISSEMINATED PY PY 
DISSEMINATED PY PY 
QTZ CARB VEIN PY 
S I L I C I F I E D  PY 

PY 
PY 

DISSEMINATED PY PY 
TR,PY 
PY 

QTZ VEINS PY 
QTZ CARE VEIN 
DISSEMINATED PY PY 

GREYWACKE DISSEMINATED PY PY 
GREYWACKE DISSEMINATED PY PY 
SLATE STRATIFORM PY PY 
GREYWACKE DISSEMINATED PY PY 
GREYWACKE OTZ VEIN I M 
GREYWACKE SILICIFIED PY 
SERPENTINITE AS 
GRAPHITIC SLATE STRATIFORM PY PY 
SLATE FRESH 
SANOSTONE D~SSEMINATEO PY PY 
BASALT PORPHYRY 
VOLCANIC BRECCIA S I L I C I F I E D  PY 
GABBRO MT 
GREYWACKE QTZ VEINS P Y 
BANDED QUARTZITE DISSEMINATED PY PY ,AS 
FELSITE S I L I C I F I E D  PY 
APHAN. ANDESITE QTZ CARB VEINS I H  

J-FL 



Table 3. Geologic and geochemical data f o r  rock samples from the Lime H i l l s  quadrangle, Alaska -- Continued. 

Sample Fe-S Mg-S Ca-S Na-S Ti -$  P-S Ag-S As-S B-S Ba-S Be-S 

LH0002RA 3.00 
LH0002RB 5.00 
LH0004RB 1.50 
LH0006R 5.00 
LH0008RA 3.00 
LH0008RB 1.50 
LHOOlOR 3.00 
LHOOllR 10.00 
LH0013R 1.50 
LH0015RA .50 
LH0015RB 1 .OO 
LHOOl8R 1 .OO 
LH0023R 3.00 
LH0024R 2.00 
LH0025R 2.00 
LHOO26R 3.00 
LH0029RB 3.00 
LH0031R 5.00 
LH0034R 3.00 
LH0037R 3.00 
LH0038R 1.50 
LH0044R 3.00 
LH0047R .70 
LH0049R 1.50 



Table 3. Geologic and geochemical data for rock samples from the Lime Hills quadrangle, Alaska -- Continued. 

Sample Fe-S Mg-S Ca-S Na-S Ti -S P-S Ag-S As-S 8-5 Ba-S Be-S 

LHOlOZRB 3.00 
LH0102RC 3.00 
LH0102RD 7.00 
LHOlO2RE 2.00 
LH0104RA 15.00 
LH0104RB 3.00 
LHOlO8RA 3.00 
LHOlllRA 2.00 
LHOlllRB 3.00 
LHOlllRC 3.00 
LHOll2RA 5.00 



Table 3. 

Sample Fe-S 

Geologic and geochemical data for rock samples from the Lime Hllls quadrangle, Alaska -- Continued. 

Mg-S Ca-5 Na-S Ti-$  P-S Ag-S AS-$ 8-S Ba-S Be-S 





Table 3. Geologic and geochemical data f o r  rock samples from the Lime Hills quadrangle, Alaska -- Continued. 
Sample Fe-S Mg-S Ca-S Na-S Ti-S P-S Ag-S As-S 0-S Ba-S Be-S 



Table 3. Geologic and geochemical data for rock samples from the Lime Hills quadrangle, Alaska -- Continued. 
Sample Fe-S Mg-S Ca-S Na-S T i - $  P-S Ag-S As-$ B-S Ba-S Be-S 

200N 10 
200N 1 0 N  
200 30 
200N I O N  
ZOO N 70 
200 N 10 N 
200 N 10 N 
500 2000 
300 20 
200 N 10 
200 N 10 
200N 1 0 N  
200N 10 
200 N 10 N 



Table 3. Geologic and geochemical data for rock samples from the Lime H i l l s  quadrangle, Alaska -- Continued. 

Sample Fe-S Hg-S Ca-S Na-S Ti-$ P-S Ag-S As-$ B-S Ba-S Be-S 

LH1008RA 5.00 
LH1008RB 3.00 
LHlOl3RA .70 
LH1014RA 1 .OO 
LH1016RA 7 .OO 
LH1016RB 5.00 
LH1017RA 1.00 
LH1017RB 5.00 
LH1017RC 3.00 
LHlOl8RA 15.00 
LHlOlBRB 10.00 
LH1019RA 15.00 
LH1021RA 7.00 
LH1023RA 1.50 
LH1026RA 1.50 
LHlOZ7RA 1.00 
LH1027RB 10.00 
LH1028RA 7.00 
LH1033RA 7.00 
LH1034RA 5.00 
LH1036RA 3.00 
LH1038RA 1.00 
LHlO4lRA 7.00 
LH1053RA 3.00 
LH1062RA 3.00 
LH1070RA 1.00 
LH1070RB 1.00 
LH1070RC 1 .OO 
LH1070RD .70 
LH1071RA -70 
LH1072RA 1.50 
LH107ZRB .70 
LH1073RA 3.00 
LH1073RB 3.00 
LH1073RC 10 .OO 
LH1074RA 15.00 
LH1074RB 20.00 G 
LH1075RA 7.00 
LHllOOR 3.00 
LH1103R 5.00 
LHllOSR 7.00 







Table 3. Geologic and geochemical data for rock samples from the Lime Hills quadrangle, Alaska -- Continued. 
Sample B i - S  Cd-S Co-S Cr-S CU-S Ga-S Ge-S La-S Mn-S Mo-S Nb-S 

LHOlOZRB 
LHOlOPRC 
LHOIOZRD 
LHOlO2RE 
LH0104RA 
LH0104RB 
LH0108RA 
LHOlllRA 
LHOlllRB 
LHOlllRC 
LHOllPRA 
LHO112RB 
LH0112RC 
LH0113RA 
LH0114RA 





Table 3. Geologic and geochemical data for rock samples from the Lime Hills quadrangle, Alaska -- Continued. 

Sample B i - S  Cd-S Co-S Cr-S Cu-S Ga-S Ge-S La-S Mn-S Mo-S Nb-S 

10 N 20 N 
10N 20N 
10 N 20 N 
10 N 20 N 
10 N 20 N 
10 N 20 N 
10 N 20 N 
10N 20N 
10 N 100 
10 N 20 N 
10 N 20 N 
10 N 20 N 
10 N 20 N 
ION 20N 
I O N  20N 
10 N 20 N 
10 N 20 N 
10 N 20 N 
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Table 3. Geologic and geochemical data f o r  rock samples from t h e  Lime Hills quadrangle, Alaska -- Continued. 

Sample B i - S  Cd-S Co-S Cr-S CU-S Ga-S Ge-5 La-S Mn-S Mo-S Nb-S 



w 
r o  

+ w L r N r ~ r M C W W C r C ~ O + + r r + W c I r W C L r N C C C 1 r + C . ~ + ~ C . U U + W C ~ ~ h ) + U W  
m m m m 0 m 0 m 0 0 0 0 0 0 0 0 0 m 0 0 m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

r rrrr r rt- r r r z r r z  r z z z  Z Z ~  r TI- r z 

rrr r hlM c r hl r r c n  r N N 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ : Z S E ; S Z G ~ ~ ; G Z S Z G ~ ~ S S S ~ E S ~ S Z ~ Z  

u V C 
v WON m r  ru r h )  0 

m r w w o w  E ~ 8 ~ u u r o o o u o o u u m m r N 0  W ~ O N W  r U ~ N O M V ~  r u  
o m o o o o m w o o o o o o o o o o o o o o o o o m o o m w m o ~ ~ ~ ~ m ~ ~ m ~ ~ o o ~ ~ ~ o w m ~ w  



Table 3. Geologic and geochemical data for rock samples from the Lime H i l l s  quadrangle, Alaska -- Continued. 
Sample Bi-S Cd-S Co-S Cr-5 Cu-S Ga-S Ge-S La-S Mn-S Mo-S Nb-S 



Table 3. Geologic and geochemical data f o r  rock samples from the Lime Hills quadrangle, Alaska -- Continued. 
Sample Bi-S Cd-S Co-S Cr-S Cu-S Ga-S Ge-S La-$ Mn-S Mo-S Nb-S 



Table 3. Geologic and geochemical data f o r  rock samples from the Lime H i l l s  quadrangle, Alaska -- Continued. 

Sample B i - S  Cd-S Co-S Cr-S Cu-S Ga-S Ge-S La-$ Mn-S Mo-S Nb-S 

10 N 50 N 
10 N 50 N 
10 N 50 N 
10 N 50 L 
10 N 50 
10N 50N 
10 N 50 N 
10 N 50 
10 N 50 
10 N 70 
10N 50N 
10 N 50 N 
10N 50N 
10 N 50 N 
10N 50N 
10 N 50 N 
10 N 50 N 
10 N 50 N 
10 N 50 N 
10 N 70 
10 N 50 N 
10 N 50 N 
10 N 50 
I O N  50N 
10 N 50 L 
10 N 50 L 
10 N 50 
10 N 100 
10 N 50 N 
10 N 50 N 
10N S O N  
10 N 50 N 
10 N 50 N 
10M 5 0 N  
10 N 50 N 
10 N 50 N 
10 N 70 
10 N 50 N 
10N 50N 
10 N 50 N 
I O N  50N 
10 N 70 
10N 5 0 N  
10 N 50 N 
10 N 50 N 
10 N 50 N 
10 N 50 N 
10 N 100 





Table 3. Geologic and geochemical data for rock samples from the L i m e  H i l l s  quadrangle, Alaska -- Continued. 
Sample Ni -S  Pb-S Sb-S Sc-S Sn-S Sr-S Th-S V-S W-S Y-S Zn-5 

LH0104RB 
LH0108RA 
L H O l l l R A  
L H O l l l R B  
L H O l l l R C  
LH0112RA 
LHO112RB 
LHOllPRC 
LH0113RA 
LH0114RA 
LHOI ISRA 
LH0131RA 
LH0131RB 
LH0133R 
LH0137RA 
LH0137RB 
LH0137RC 
LH0141R 

ioo N 2 0 0  2 0  N 
1 0 0 N  I O N  2 0 N  
1 0 0 N  3 0  2 0  N 
1 0 0 N  3 0  2 0  N 
1 0 0 N  3 0  2 0  N 
1 0 0  N 1 0  2 0  N 



Table 3. Geologic and geochemical data for rock samples from the Lime Hills quadrangle, Alaska -- Continued. 
Sample Ni -S  Pb-S Sb-S Sc-S Sn-S Sr-S Th-S V-S W-S Y-S Zn-S 



Table 3. Geologic and geochemical data for rock samples from the Lime Hills quadrangle, Alaska -- Continued. 
Sample N i - S  Pb-S Sb-S Sc-S 511-5 Sr-S Th-S V-S W-S Y-S Zn-S 

l oo  N i o  L 20 N 
100N 70 20 N 
100 N 200 20 N 
100N 150 20 N 
100 N 10 20 N 
100 N 70 20 N 
100 N 300 20 N 
100 N 10 N 20 N 
100N 30 20 N 
100N 1 0 L  2 0 N  
100N 1 0 L  2 0 N  
100 N 10 20 N 
100 N 300 20 N 
100N 15 20 N 
100 N 10 20 N 
100N 1 0 L  2 0 N  
100N 1 0 L  2 0 N  
100N 70 20 N 
100 N 70 20 N 
100N 100 20 N 
100N 1 0 L  2 0 N  
100N 1 0 L  2 0 N  
100N 1 0 L  2 0 N  
100N I O N  2 0 N  
100 N 100 20 N 
100 N 10 20 N 
100 N 500 20 N 
100 N 10 20 N 
100 N 10 N 20 N 
100N 100 20 N 
100N 1 0 N  2 0 N  
100N I O N  2 0 N  
100 N 10 L 20 N 
100 N 10 L 20 N 
100 N 10 N 20 N 
100N 30 20 N 



Table 3. Geologic and geochemical data for rock samples from the Llme H j l l s  quadrangle, Alaska -- Continued. 

Sample N i - S  Pb-S Sb-S Sc-S Sn-S Sr-S Th-S V-S W-S Y-S Zn-S 



Table 3. Gealogic and geochemical data for rock samples from the Lime H i l l s  quadrangle, Alaska -- Continued. 

Sample N i - S  Pb-S Sb-S Sc-S Sn-S Sr-S Th-S V-S W-5 Y-S Zn-S 



Table 3. Geologic and geochemical data for rock samples from the Lime Hills quadrangle, Alaska -- Continued. 
Sample N i - S  Pb-S Sb-S Sc-S Sn-S Sr-S Th-S V-5 W-S Y-S In-S 



Table 3. Geologic and geochemical data for rock samples from the Lime Hills quadrangle, Alaska -- Continued. 
Sample N i - S  Pb-5 Sb-S Sc-5 Sn-S Sr -S  Th-S V-S W-S Y-S Zn-S 

LH1106RA 
LH1106RB 
LHllO7R 
LHI IO8RA 
LH1108RB 
LH1109R 
LHlllOR 
LHlll2RA 
LHl ll2RB 

zoo. N 
200. N 
200. N 



Table 3. Geologic and geochemical data for rock samples from the Lime Hills quadrangle, Alaska -- Continued. 
Sample Zr-S Ag-ICP As-ICP Au-ICP Bi-ICP Cd-ICP Cu-ICP Mo-ICP Pb-ICP Sb-ICP Zn-ICP 

LH0002RA 
LH0002RB 
LH0004RB 
LH0006R 
LH0008RA 
LH0008RB 
LHOOlOR 
LHOOllR 
LH0013R 
LH0015RA 
LH0015RB 
LH0018R 
LH0023R 



Table 3. Geologic and geochemical data for rock samples from the Lime Hills quadrangle, Alaska -- Continued. 
Sample Zr-S Ag-ICP AS-ICP Au-ICP Bi-ICP Cd-ICP Cu-ICP Mo-ICP Pb-ICP $13-ICP Zn-ICP 

LH0102RB 
LHOlO2RC 
LHOlOZRD 
LHOlO2RE 
LH0104RA 
LH0104RB 
LH0108RA 
LHOlllRA 
LHOlllRB 
LHOlllRC 
LHOllPRA 
LH0112RB 
LH0112RC 
LH0113RA 
LHOll4RA 
LHOll5RA 
LH0131RA 
LH0131RB 
LH0133R 
LH0137RA 
LH0137RB 
LH0137RC 
LHOl41R 
LH0143R 
LH0147R 
LH0148RA 
LH0148RB 
LH0148RC 
LH0148RD 
LH0148RG 
LH0149RA 
LH0149RB 
LHOl50RA 
LHOI SORB 
LH0151RB 
LHOlSlRC 
LHOlSlRD 
LHO151RE 
LH0154R 
LH0156R 
LH0158R 
LH0207R 
LH0225R 
LH0228R 
LHO240RA 
LH0240RB 
LH0240RC 
LH0240RD 
LH0240RE 
LH0241RA 
LH0242R 



Table 3. Geologic and geochemical data fo r  rock samples from the Lime Hills quadrangle, Alaska -- Continued. 

Sample Zr-S Ag-ICP As-ICP Au-ICP Bi-ICP Cd-ICP Cu-1CP Mo-ICP Pb-ICP Sb-ICP Zn-ICP 



Table 3. Geologic and geochemical data for rock samples from the Lime H i 1  1 s quadrangle. Alaska -- Continued. 
Sample Zr-S Ag-ICP As-ICP Au-ICP Bi-ICP Cd-ICP Cu-ICP Mo-ICP Pb-ICP Sb-ICP Zn-ICP 



Table 3.  Geologic and geochemical data for rock samples from the Lime Hills quadrangle, Alaska -- Continued. 

Sample Zr-S Ag-ICP As-ICP Au-ICP Bi-ICP Cd-ICP Cu-ICP Mo-ICP Pb-ICP Sb-ICP Zn-ICP 



Table 3. Geologic and geochemical data for  rock samples from the Lime Hills quadrangle, Alaska -- Continued. 

Sample Zr-S Ag-ICP As-ICP Au-ICP Bi-ICP Cd-ICP CU-ICP no-ICP Pb-ICP Sb-ICP Zn-ICP 



Table 3. Geologic and geochemical data for rock samples from the Lime Hills quadrangle, Alaska -- Continued. 

Sample Zr-S Ag-ICP As-ICP Au-ICP Bi-ICP Cd-ICP Cu-ICP Ho-ICP Pb-ICP Sb-ICP Zn-ICP 



Table 3. Geologic and geochemical data for rock samples from the Lime H i l l s  quadrangle, Alaska -- Continued. 

Sample Zr-S Ag-ICP As-ICP Au-ICP Bi-ICP Cd-ICP Cu-ICP Mo-ICP Pb-ICP Sb-ICP Zn-ICP 

LH1106RA 
LH1106RB 
LH1107R 
LHl lO8RA 
LH1108RB 
~ ~ 1 1 0 9 ~  
LHlllOR 
LH1112RA 


