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INTRODUCTION 

Geochemical sampling of rock, mineral occurrence, prospect, and deposit 
samples from the Mount Hayes quadrangle, eastern Alaska Range, Alaska, was 
conducted during field studies from 1978 through 1982, as part of a geologic 
study and multidisciplinary assessment of the mineral resource potential of the 
quadrangle, These studies were part of the the Alaska Mineral Resource 
Assessment Program (AMRAP) of the U.S. Geological Survey. This report presents 
the semi-quantitative emission spectrographic and atomic absorption analyses of 
1106 and 799 samples collected from north and south of the Denali fault, 
respectively. All samples were analysed for 31 elements ( ~ g ,  As, Au, B, Ba, Be, 
Bi, Ca, Cd, Co, Cr, Cu, Fe, La, Mg, Mo, Mn, Nb, Ni, Pb, Sb, Sc, Sn, Sr, Th, Ti, 
V, W, Y, Zn, ~r ) by six-step semiquantitative emission spectrography ; in 
addition, all samples were analyzed for Cu, Pb, and Zn by atomic absorption 
spectrophotometry. 

This report provides a data base for: (1) establishing background levels of 
metals in geologic units to help interpret data from stream-sediment and heavy- 
mineral concentrate geochemical surveys, and from mineral occurrence, prospect, 
and deposit studies; (2) determining whether parts of any rock units have 
intrinsic value as potentially economic mineral resources; ( 3  detecting 
potentially valuable metals not visible in hand specimens; and (4) providing 
assays of samples containing visible metallic minerals. The data in this report 
will be utilized and interpreted in various parts of a folio on the geology, 
mineral resource potential, mineral deposits, exploration geochemistry, and 
geophysics of the Mount Hayes quadrangle. This report is the last of three 
reports of analyses of heavy-mineral concentrate, stream-sediment, glacial- 
debris, and rock samples from the quadrangle. The other reports were published 
by O f  Leary and others (I981 , 1982). 

Geologic studies (~okleber~ and others, 1982, 1983, 1985) show that the 
bedrock of the Mount Hayes quadrangle consists of a collage of tectono- 
stratigraphic terranes, each with a characteristic stratigraphy, structure, 
metamorphism, suite of mineral deposits, and geologic history. The tectono- 
stratigraphic terrane map and topographic map of the Mount Hayes quadrangle are 
used as a screened base for the location map (Plate 1). The major terranes 
north of the Denali fault are the Lake George, Macomb, Jarvis Creek Glacier, 
Hayes Glacier, Giddings, Aurora Peak, and Windy terranes. The major terranes 
south of the Denali fault are the Maclaren, Wrangellia, and Clearwater terranes, 
and a terrane of ultramafic and associated rocks. In addition, the Wrangellia 
terrane is further subdivided into the Slana River and Tangle subterranes, and 
the Maclaren terrane is subdivided into the East Susitna batholith and the 
Maclaren Glacier metamorphic belt. The terrane map also delineates the major 
granitic plutons of Jurassic through early Tertiary age, and areas of extensive 
surficial deposits. 

Previous geochemical sampling of rock, mineral occurrence, prospect, or 
deposit samples in portions of the Mount Hayes quadrangle has been done by 
Kaufman (1964), Rose (1965, 1966a, b, 196?), Rose and Saunders (1965), and Smith 
and others (1973, 1975). A geologic bibliography of the Mount Hayes quadrangle 
as of 1980 was published by Zehner and others (1980). 



SAMPLING AND ANALYTICAL PROCEDURES 

Standard procedures were followed in the collection, preparation, and 
analysis of the rock geochemical samples. The majority of the samples are 
"grabn samples of rocks chosen to provide background concentrations for dominant 
lithologic units. A lesser but significant number of samples were collected 
from mineral occurrences and mineral deposits, or from outcrops with conspicuous 
iron-staining, hydrothermal alteration, or visible metallic minerals. Samples 
were crushed, and a split of this material was pulverized to minus 100-mesh, and 
analyzed by a six-step semiquantitative spectrographic method se rimes and 
Marranzino, 1968) for thirty one elements, Each sample was also analyzed for 
co per, lead, and zinc by atomic absorption spectrophotometry (Ward and others, t: 19 9 ) ,  a more precise analytical method for these elements. 

A number of factors contribute to bias and variability in sampling 
procedures, Variability of any sample is a combination of many factors, 
including the difficulty of obtaining representative samples from inhomogeneous 
rock bodies, differences of outcrop exposure due to differential resistance to 
erosion, and chemical weathering of outcrop surfaces. Snow, ice, alluvial 
cover, outcrop exposure, and availability of helicopter landing sites resulted 
in a lack of uniform sampling in some areas. Detailed geologic and sampling 
done at most major mineral occurrences and mineral deposits has resulted in data 
significantly biased in favor of higher values as compared to background values. 
Because of these factors, the requirement of truly random sampling, that all 
potential samples have an equal likelihood of being selected, was not met. 

PRESENTATION OF GEOCHEMICAL DATA 

Table 1 shows the limits of determinability for semiquantitative enmission 
spectrographic analysis and atomic absorption analysis. This information is 
important for interpreting the analytical data. Table 2 explains the 
qualification codes used in reporting six-step semiquantitative emission 
spectrographic analysis and provides a guide for understanding various chemical 
analysis abbreviations used in the analyses reported in Tables 5 and 6 .  Table 3 
provides the class intervals and midpoints on the six-step scale used for 
reporting the emission spectrographic analyses, Table 4 defines terrane 
designations and other rock and mineral abbreviations used in Tables 5 and 6. 
The term "terrane designation" is defined as the terrane, subterrane, or 
granitic rock map unit on the tectonostratigraphic terrane map from which the 
sample was obtained. In addition to these map units on the Lerrane map, 
Tertiary rocks north of the Denali fault are also separately designated; all 
occur in the Jarvis Creek Glacier terrane. The location of all analyzed rock 
samples are plotted on a tectonostratigraphic terrane and topographic base map 
of the quadrangle (Plate 1). Because the terrane map is generalized, a few 
sample locations, particularly those from granitic rocks, may only be near, 
rather than in the unit designated in Tables 5 and 6. 

Tables 5 and 6, the .most important parts of the report, list the emission 
spectrographic and atomic absorption analyses of rock, mineral occurrence, and 
mineral deposit samples from north and south of the Denali fault, respectively. 
From left to right, Tables 5 and 6 list an eight-digit sample number, latitude, 
longitude, rock type, terrae, spectrographic analyses in weight percent for Fe, 
Mg, Ca, Ti, and Mn, spectrographic and atomic absorption analyses in parts per 
million (ppm) for Cu, Pb, and Zn, and spectrographic analyses in parts per 
million for the remaining elements. Rock types were determined from a petro- 



logic study of a thin section of each sample, except for quartz veins. The 
column heading "SU in Tables 5 and 6 indicates emission spectrographic analysis; 
"AAw indicates atomic absorption analysis. Qualification codes, explained in 
Table 2, indicate that the concentration for some elements is outside the limits 
of determinability, or may have been affected by analytical interference. 

The semiquantitative emission spectrographic analyses in Tables 5 and 6 are 
reported as the midpoints of geometric class intervals. There are six intervals 
per order of magnitude, and values listed in the data may be an integral power 
of ten times one of the listed class intervals. These class intervals are not 
evenly spaced when plotted arithmetically; however, they have constant width 
when data and interval boundaries are transformed to logarithms. Thus in the 
six-step spectrographic analysis, each succeeding class interval is greater than 
the last by the sixth root of ten (approximately 1.468). Midpoints and class 
interval boundaries are listed in Table 3. 

PRECISION OF ANALYSES 

The analytical precisan of the six-step semiquantitative spectrographic 
method has been tested by a number of experiments. Motooka and Grimes (1 9761, 
after studying over 2700 separate analyses on 22 different geologic samples, 
concluded that on the average, the frequency that repeated analysis of the same 
sample will fall into the same Ittrue" class interval plus or minus one or two 
intervals is approximately 83 percent and 96 percent, respectively. Thus, if a 
value is reported as 5.0, a repeated analysis has an 83 percent probability of 
being reported as 3.0, 5 .O, or 7.0, at the 95 percent confidence level. They 
also found that precision tends to be less when the concentration of the 
elements falls near either the lower or upper determinability limit for that 
element. Motooka and Grimes (1 976) also found that analytical variance is 
consistant for a variety of geological materials and shows no significant 
difference among most elements or concentration ranges, except near 
determinability limits. 

Another study, using stream sediment samples (Johnson and others, l980), 
indicates that for at least some elements, precision using the six-step 
spectrographic analysis varies appreciably. Johnson and others found that 
analytical variance for four elements varied greater than the two-step average 
(Cu by 3 steps, La by 3.5 steps, Ti by 3 steps, and Zr by 2.5 steps), This 
study indicates that for data with a narrow range of values, analytical variance 
will make up a significant portion of observed difference (in this study 22 to 
88 percent of total variance). However, in an area with high anomalies or a 
broader range of values, analytical variance tends to be less significant. 
Johnson and others (1980) also observed analytical variance in the atomic 
absorption method. Since this method is more sensitive and precise than the 
six-step spectrographic method, they are not reported on the six-step scale. 
The study found the analytical variance for atomic absorption of Cu, Pb, and Zn 
to be about 1.0, 1.5, and 0.5 steps respectively, at the 95 percent confidence 
level (Johnson and others, 1980). 
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TABLE 1. LIMITS OF DETERMINABILITY FOR SEMIQU~TITATIVE 
EMISSION SPECTROGRAPHIC AND ATOMIC ABSORPTION ANALYSES 

[ S  - semiquantitative emission spectrographic analysis; AA - atomic absorption 
analysis. Units are weight percent of sample for S-Fe, S-Ca, and S-Ti; all 
other analyses are parts per million (pprn) 1 

Analysis Limits Analysis Limits 
Lower Upper Lower Upper 

AA-Pb 

S-Pb 

AA-Zn 

S-Zn 

S-Ag 

S-AS 

S-MO 

S-W 

S-Sn 

S-Sb 

- 

20% 

10% 

20% 

1 % 

5,000 pprn 

None 

20,000 ppm 

None 

20,000 pprn 

None 

10,000 ppm 

5,000 ppm 

10,000 pprn 

2,000 ppm 

10,000 pprn 

1,000 pprn 

10,000 pprn 

- - .  

S-Co 

s-V 

S-cr 

S - N i  

S- At1 

S-B 

S-Ba 

S-Be 

S-Bi 

S-Cd 

S-La 

S - N b  

S-Sc 

S-Sr 

S-Y 

S-Zr 

S-Th 

- 

2,000 pprn 

10,000 pprn 

5,000 ppm 

5,000 ppm 

500 pprn 

2,000 ppm 

5,000 ppm 

1 ,000 pprn 

1 ,000 ppm 

500 ppm 

1,000 pprn 

2,000 pprn 

100 ppm 

5,000 ppm 

2,000 ppm 

1,000 ppn 

2,000 ppm 



TABLE 2 .  QUALIFICATION CODES USED IN REPORTING SIX-STEP 
SEMIQUANTITATIVE EMISSION SPECTROGRAPHIC ANALYSES 

Q u a l i f i c a t i o n  
Code 

Explanation 

( ) In te r fe rence  

N Nothing de tec ted  

Element de tec ted ,  but below 
lower limits of deterrninabi l i ty  

Element detec ted ,  but above 
upper limits of de te rminabi l i ty  

TABLE 3. CLASS INTERVALS AND REPORTED VALUES ON THE SIX-STEP SCALE 

Reported Values 

-- .- 

Class In t e rva l s  



TABLE 4. TERRANE DESIGNATIONS AND ROCK AND MINERAL ABBREVIATIONS 
USED IN TABLES 5 AND 6 

TERRANES SOUTH OF DENALI FAULT 

Designation Terrane 

1 Slana River Subterrane of Wrangellia Terrane 
2 Tangle Subterrane of Wrangellia 
3 Maclaren Terrane 
4 Clearwater Terrane 
5 Terrane of Ultramafic and Associated Rocks 
6 Granitic Rocks South of Denali Fault 

TERRANES NORTH OF DENALI FAULT 

Designation Terrane 

Windy Terrane 
Aurora Peak Terrane 
Hayes Glacier Terrane 
Giddings Terrane 
Jarvis Creek Glacier Terrane 
Not Used 
Macomb Terrane 
Lake George Terrane 
Granitic Rocks North of Denali Fault 
Tertiary Rocks North of DenaZi Fault 

ROCK AND MINERAL ABBREVIATIONS 

Abbreviation Explanation 

carb 
kspar 
m.s. 
musc . 
~ 1 %  

Carbonate 
Potassium feldspar 
Massive sulfide 
Muscovite 
Plagioclase 



Table 5. EMISSION SPECTROGRAPHIC AND ATOMIC ABSORPTION ANALYSES OF 
ROCK, MINERAL OCCURRENCE, PROSPECT, AND DEPOSIT SAMPLES FROM THE 

NORTHERN MOUNT HAYES QUADRANGLE, EASTERN ALASKA RANGE, ALASKA 
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OF ROCK* MINERAL OCCURRENCE,. PROSPECT, W D  DEPOSIT SAHPLES. NORTHERN MOUNT WIYEG QUADRANGLE TADLE 5.  ANALYSES I 

ROCK TYPE TERRAME S-FrX LATITUDE 

g r a p h i t i c  schist 
Altered schist 
Quartz vein 
Qranodiorite 
Quartz vein 

15. 0 
SO. 0 

200.0 
300.0 
70. 0 

300. 0 
300.0 
300.0 
300.0 
300. 0 

200.0 
300. 0 
200.0 
150.0 
200.0 

200.0 
300.0 
200.0 
200.0 
300.0 

100.0 
50. 0 
20. 0 
20.0 

700.0 

150.0 
200.0 
m. 0 
200.0 
150.0 

300.0 
300.0 
700.0 
300. 0 
200.0 

300.0 
70. 0 
50.0 

300.0 
300.0 

200.0 
300 0 
700.0 
300.0 
150.0 

Porphyritic granodiorite 
Granodior i to 
Qranod i or i te 
Qranod ior i te 
Oranodiori te 

Quartz-mica schist 
Granodiori ta 
Quartz-mica s c h i s t  
Quartzite 
Anderitm d i k e  

Quartz-biotite schist 15 1. 5 0  
Andecite dike 20 2. 00 
Quartz-mica r c h i s t  15 2. 00 
Quartz vein 15 3. 00 
Quartz-chlorite-mucco~ito schimt 13 3. 00 

Quartz vein 
Quartzite 
Oraphitic schist 
Schirtoso quartzite 
Schintoso smphibolite 

Hetiquartz a n d e s i t e  
Dranodiorite 
Ouartz vein 
Ouartx ronzonite dike 
Qranodiorite dihe 

Qranodiorita 
Intrrmsdiate dike 
Felsic dike 
Quartz monaonite 
Aplito d i k m  

Quartz monzonite 
A p l i t e  dike 
Alaskite 
Altered quartz monzonite 
Altered quartz monlonite 

Quartz monzonite 
Felsic dike 
Ouartz diorite dike 
Quartz monaonite 
Aplite d i k e  
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TABLE 5 .  ANALYSES UF ROCK, MINERAL OCCURRENCE,, PROSPECTI AND DEPOSIT SAMPLES, NORTHERN MDUNT HAYES QUADRANGLE 

LATITUDE LONG I TUDE ROCK TYPE TERAANE 

Quartz monzonite 
Quartz-mica schist with m. s. 
Quartz-mica-carbon$te schist 
Hetadisbase 
Metadiiabase 

Skarn w i t h  massive sulfide 
Hornblende schist with m. c. 
Hassive sulfide 
fletadiabare 
Branulatod amphibolita 

Quartz-mica-epidote schist 
Actinnkite schist 
Quartz-mica schist uith m . s .  
Epidote-actinoiite schist 
Actinolite schist 

20.00 
2. 00 
10.00 
20. 00 
20.00 

i s .  00 
15.00 
10.00 
IS. 00 
20.00 

LO. 00 
3. 00 

1. 00 
.70 
.07 

2. DO 
1. 0 0  
1. 30 
2. 00 
2. 00 

Epidote-actinolite schist 
Massive sulPids 
Prehnite-chlorite schirt with m. I. 
Mineralized greenstone 
Hoerive sulfide 

Hornblende schist with m. 5 .  

Hascive wulPide 
Quartz vein 
Guarti vein 
Quartz vein 

Biotite-plag-kspar schist 
Quartz-biotite schist 
Quartz-biotite-hornblende schist 
Biotite-plag-kspar schist 
Quartz-white mica-biotite schist 

Quartz-white mica chlorite schist 
Massive sulfide 
Quartz-chlorite-carbonate schist 
Quartz m~nzonite 
Quartz-muscovite-chlorite schist 

Quartz-actinolite schist 
A 1  tered granodiorite 
Schistose granodiorite 
Schistose granodiorite 
Hetagreywacke 

Black schist 
Quartz vein 
Quartz-carbonate schist 
Pebbly quartzite 
Schistose granodiorite 



TABLE 3. ANALYSES OF ROCHI PROSPECT* 

AA-Zn-P 

45 
100 
350 

65 
75 

1 90 
25 
30 

3 0  
cs 

40 
80 
7 5  
3s 

1 20 

60 
45 
300 
25 
20 

55 
55 
1 5  
3 
5 

35 
4 5 
45 
50 

100 

25 
21 500 

1 1 0  
45 
25 

40  
55 
50 
50 

110 

7 J 
25 
40 
95 
45 

AND DEPOSlT SAMPLES, NORTHERN M O M  HAYES QUADRANOLE 

SAHPLE 

80IL019A 
80 I LO1  9B 
B O I  COlOA 
801 LO2OB 
801 L 0 2 0 C  
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TABLE 3. ANALYSES OF RDCK, MINERAL OCCURRENCE,, PROSPECT* AND DEPOSIT SAHPLESr YES QUADRANGLE 

SAMPLE LATITUDE L O W  I TUDE ROCK TYPE 1 S-Hn 

70. 0 
200.0 
200.0 

2,000. 0 
50.0 

is. 0 
300.0 
300.0 
700.0 

so. 0 

2 ~ . 0  
200.0 

1.000.0 
700.0 

i r 000. 0 

Quartz vein  
Guarta-plag-bioti to-garnst schist 
Quartz vein 
Fe-stained schist 
Quartz vein 

Quartz vein 
Quartz-white mica-chlorite schist 
Quarta-biotite schist 
Hetadiabase 
Quartz schist 

Ouartz vein 
Quartz schist 
Quartz diorite 
Qlacler pebb les  
Qabbro 

Quartz-biotite schist 
Hetediorite 
Calc-silicate schist 
Calc-silicato schist 
Hatrgabbro 

Calc-milicate schist 
Hotapabbro 
Schistore netapabbro 
Schirtose metagabbro 
8chistn.e metagabbro 

Clinopyraxene cumulate 
Hetagebbro 
tbtrgabbro 
Hotaquartz monzonite 
Hstap~agiogranite 

W O .  Q 
zoo. 0 
300.0 
300.0 
150.0 

Amphibofite 
Amphibolite 
Altered granodiorite 
Netadfarite 
Oa b br o 

Hetagab bro 
Hetagabbro 
Metagabbro dike 
Gsbbro 
Quartz monaonite dike 

Hornblende-biotite schist 
Gabbro 
U h i t p  mica-calcite quartzite 
Metagabbro 
Graphite-white mica  schist 
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TABLE 5. ANALYSES OF ROCK, MINERAL OCCURRENCEI PROSPECT* AND DEPOSIT S M L E S I  NDFlTHERN MOUNT HAYES QUADRANGLE 

LATITUDE LONGITUDE ROCK TYPE TERRCINE 

Quartz vein 
Altered pranodiorito 
Motadlabase 
Hetapranodiorite 
Guartz vein 

Quartz-plag-chlorite schist 15 
Tertiary sandstone 21 
Quartz-biotite schist f 3 
Quartz-biotite schist 13 
Guartz vein 15 

80NH094A 
80NH095A 
BONK 1 OOA 
BONK101 A 
BOW 102A 

Quartz-biotite schist 15 
Quartz monzonite 20 
Chlorite-muscovi to schist 15 
Quartz-chlorite-muscovite schist 15 
Biotite-muscovite schist 14 

Duarti vein 14 
Quartz ranzonite 20 
Epidote-hornblende-biotite s c h i s t  14 
Chlo~ite-muscovite schist i 5 
Chlorite-auccovit~ schist f 9 

Quartz vein 13 
Quartz-biotite-garnet schirt 15 
Quartz-muscovite-garnet schist 13 
Quartz-plag-biotite-garnet rchist I S  
Quartz vein 15 

Quartz-mica-garnet schist 
Quartz vein 
Huscovite-quartz schist 
Quartz vein 
Ouartz-mica-garnet schist 

Huscovite-pua~tz-plag-garnet schist t 5  
Quartz vein 13 
Muscovite-quartz schist 13 
Quartz vain 15 
Hus~ovite-chlarita schist 13 

Ouartz-plap~hite mica schist 15 
Hetapabbro 20 
Ouartz-biotite schist 14 
Ouartz-biotite schist 12 
Tertiary sandstonr 11 

Guartz-chlorite-muscovite schist 15 
Ouartz-chlorite-muscovite schist 15 
Quartz vein IS 
Quertx vein 15 
Metagabbro 20 
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TADLE 5. ANALYSES OF ROCK* MINERAL OCCURRENCE: PROSPECT, AND DEPOSIT ' SAMPLES, NORTHERN MOUNT HAYES QUADRANGLE 

T E R R A E  LAT 1 TUDE ROCK TYPE 
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Schirtose quartz diorite 
Quartz monzonite porphg~y 
Quartz monzonite porphyry 
Quartz diorite 
Porphyritic quartz monzonite 

Granodiorita porphyry 
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Altered intermediate dike 
Massive sulfide in schist 
Massive sulPide in schist 

auartz-carbonate-uhite mica schist 
Ouartz-white mica schist 
Honaodiorite 
Quartz vein 
6chistose mrtagabbro 
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TABLE 5 .  ANALYSES OF ROCHI MINERAL OCCURRENCE+ PROSPECT* AND DEPOSIT SAMPLES, NORTHERN PlOUNT HAYES QUADRANGLE 
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TABLE 5. ANALYSES OF ROCHI MINERAL OCCURRENCE! PROSPECT, AND DEPOSIT SAMPLES, NORTHERN MOUNT HAYES QUADRANGLE 

SAWLE LATITUDE LONGITUDE ROCK TYPE T E R R M  6-F eX 6-tlg'h S-CaX 8-Ti% S-Hn 

Quartz-mica-plan schist 
Calc-silicate schist 
Skarn 
Creonstone 
Biotite-quartz marble 

Ouattg-mica-carbonate schist 15 
Hornblende-biotite-carbonate schist 15 
Epidote-carbonate schist 15 
Biotite-quartz marble 15 
Quartz-mica-carbonate schist 15 

Massive sulfide 13 
Massive sulPide 1 S 
Skarn with massive sulfide I 5  
Hassive sulPide 13 
Hassivo sulPide 15 

Ourrta-mica schist 15 
Quartz-mica schist 15 
Skarn with massiva sulPide 13 
Quartz-mica-carbonake schist 15 
Prehnite-chlorite schist with m. s. 15 

Quartz-mica-plan schist r i t h  m.s .  15 
Epidota skarn 15 
Matabasalt 15 
Quartz-mica schist w i t h  m . 6 .  15 
Calc-silicate schist u i t h  m. I.  15 

Quartz-hornblende-ch10rite s c h i r t  15 
Lampropbyrm 20 
Ouartz-white mica schist i 5 
Quartz monianite 20 
Quartz-hornblende-chlorite schist 13 

Ouartz-kspar-plag-mica schist 1 S 
Quartz-plag-mica-carbonltD schist 15 
Quartz-krpar-plag-ica schist 19 
Quartz-plag-mica-carbonat# schist 15 
Ouartz-kspar-plag-mica schist 1 S 

Quartz-plap-mica-carbonate schist i5 
Ouartr-plao-mica-carbonate schist 15 
Ourrtz-plap-mica-carbonate schist 15 
Quartz-Lspar-plag-mi- schist 15 
Plapioclase-aplite dike 10 

Massive sulfide in schist 
Massive sulfide 
Quartz-white mica 5chist 
Quartzite 
Q u a r t z - w h i t e  mica schirt 
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TABLE 3. ANALYSES DF ROCK* H I N E R A L  OCCURRENCEI PROSPECTa AND DEPOSIT SAPlPLES, NORTHERN PlCsVNT HAYES WADRANOLE 

LATITUDE LONG1 TUDE ROCK TYPE TERRAME S-FeX 8-Ti K 

,500 
. 100 
.3M) 

t .000 
. 100 

,050 
. 1 0 0  
.zoo 
.loo 
,500 

. 300 

. P o 0  

.300 

.m  

.300 

.020 

.a01 

.300 

.300 

. ;200 

. 00s 

. Qzo 

. loo 

.005 

. a 0  

f . 0 0 0  
. 0 1 0  
.300 
.om 
,300 

.300 

. 100 

.070 
M 
.a05 

. a 5 0  

. 5 0 0  
I. 000 
. 3 0 0  
. 010 

>1. OM) 
1.000 
.700 
.200 

1.000 

Altered gabbro 20 5. 00 
Quartz-white mica schist 1 S 3. 00 
Quartz-chlorite schist 13 3. 00 
Hetapabbro 20 7. 00 
Quartz-graphite-white mica schist 15 1. M) 

11 000.0 
am. o 

2. 000. 0 
1.300.0 

SO. 0 

Hetaquartz monzonite 20 1. M) 

Quartz monionitr 20 1. 00 
Quuartz monzonite 10 2. 00 
Porphyritic quartz ronzonite 20 .!50 
Ouartl nonzonitm 20 5. 00 

200.0 
200.0 
500.0 
100. 0 

11 OW). 0 

Quartz-white mica-biotite schist 19 2. 00 
Ouartr-mica-garnet schist 1 8  2. 00 
Schirtose quartz monzonite 20 3. 00 
Quartz-white mica-chlorite schist 15 1. M) 

Fe1.i~ dike 20 5. 00 

Aplite Pault dike 20 1. 00 
Ouartz voin f5 . 70 
Puartt-piag-garnet schist 15 3. 00 
Oua~tz-white mica-chloritm schist 15 3.00 
Hica-pi&@-quartz schist 13 3. 00 

Quartz vein 
Quartz vein 
Ouartz vsin 
Quartz vein 
C h l o r i t e  schist 

1%. 0 
150.0 
WO. 0 
100.0 
200.0 

Lamprophyr~ sill 20 1 0.00 
Ouarta vein 15 . 2 0  
Quartz-plag-chlorite-gapnet s c h i s t  15 3. 00 
Quartz v e i n  15 5 0  
Ouartz-plag-white mica schist 13 2. 00 

Quartz vein 15 2. 00 
Ouartz vein 1 J 1.00 
Quart=-plea-mica-parnet schist 13 1.00 
Quartz-carbonate vein  13 .03 
Oabbro 20 1.00  

Quartzite 15 
Quartz monzodiorits 20 
Hornblende amphibolite 13 
Quartz-opidote-biotite schist 15 
Ouartz vein 18 

Quartz-musc.-biotite-garnet schist 15 
Schistoso amphibolite i 5 
Schistorm quartz monzonito 20 
S c h i s t u s e  quartz monionite 20 
Metaandesi t e  15 
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TADLE 5. ANALYSES M: ROCK, MlNEAAL OCCURRENCE! PROSPECT, AND DEPOSIT  SAflPLES, M T H E R N  MOUNT HAYES QUADRANGLE 

LATITUDE LONG1 TUDE ROCK TYPE TERRANE S f  a% 

Quartz vein , 15 .50 
Quartz monzanite 20 1. 00 
Quartz-plap-mica-garnet schist 15 2. 00 
Qua~tz-biotite-garnet schist 15 2. 00 
Huscovite-biotitm-quartz schist 15 2. 00 

Guartz-biotite-garnet schist 13 1. 00 
Guartz-biotite-parnet schist 15 2. 00 
Quartz-biotite-garnet schist 15 7. 00 
Quartz-biotite-parnet schist 1 5  3. 00 
Quartz vein i 5 .30 

Quartz-biotite schist 15 7. 00 
Schistose quartz monzonite 20 3. 00 
Oabbro 20 7. 00 
Quartz-muscovite-carbonate schist 13 2. 00 
Amphibolit* 13 10. 00 

Biotite-white mica schist 18 f .  00 
Biotits-white mica schist 18 1. 00 
Schistoss quartz monzonite 20 2. 00 
Quartz-ruccovite-carbonate schist 15 2. 00 
Quartz vein 15 1.00 

Porphyritic quartz ronzonitm 20 3. 00 
Quartz dacite 20 3. 00 
Porphyritic quartz monzonit. 20 3.00 
Diorite 20 7. 00 
Porphyritic quartz monzonite PO 5. 00 

Lamprophyre dike 20 5. 00 
Lamprophyre 20 2. 00 
Lamprophyre 20 2. 00 
Quartz-white mica-chlorite schist 13 5. 00 
Quartz vain 13 5 0  

Quartz-plag-chlorite-biotite schist 15 7. 00 
Quartz-hornblende-chlorite schist 13 7. 00 
Quartz vein 15 . is 
Q u a ~ t z  d i o r i t e  20 3. 00 
Sc h i s t o s ~  quartz monzonite 20 3. 00 

Porphyritic quartz monz~nite 20 2. 00 
Quartz-biotite-chlorite schist 1 S 3. 00 
Ouarta-mica-garnet-chlorite schist IS 3. 00 
Quartz vein 15 . 0 7  
Leucocratic quartz diorite 20 5. 00 

Quartz-mica-garnet schist le 5.  00 
Quartz-mlca-andalusite schist 1 8  5 .  00 
Metamarl l a  10. OD 
Quartr v e i n  l a . 2 0  
Quartz diorite 20 3. 00 
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TABLE 5. ANALYSES UF RULH. MINERAL OCCURRENCE, PROSPECT, AtJD UEP155 1 T SAMPLES, NORTHERN MOUNT HAYES QUAVHANGLE 

SAMPLE LATITUDE LONGITUDE ROCK TYPE 

Quartz-calcite-white mica schist 
Quartz-whrtr mica-chlorite schist 
Quartz v e i n  
Quartz-chlorite-carbonate schist 
Quartz-rich p e b b l y  phyllite 

Carbonate-altered lamprophyre 
Quartz-white mica schist 
Quartz vein 
Quartz-plag-carbonate phyllite 
Quartz-calc ite schist 

Ouartz-chlorite schist 
Quartz-chlorite schist 
Quartz-graphite v e i n  
Ouartz-biotite-Cspar s c h i s t  
Quartz-white mica schist 

Quartz-white mica-cblarite schist 
Ouartz-white m l c a  5chi5t 
Quartz-chlorite-calritr schist 
My lonitic graphitic quartzite 
Calcite-quartz schist 

Hylonitic white mica quarttite 
Quartz-mica-garnet schist 
Quartz-biotite schist 
Quartz-white mica-chlorite rchist 
Quartz-albite-mica-garnet schist 

Carbonate-altered lampropbyre 
Quartz-biotite-chlorite s c h i s t  
Quartz-mica-garnet S c h i s t  
Quartz-white maca-chlorite schi5t 
Quartz vein 

Quartz-chlorite-muscovite schist 
Carbonate schist with m. 5. 
M a s s i v e  sulfide 
Massive sulfide an quartz schist 
Chlorite-biotite-quartz schist 

Quartz-biotite rchist 
Amphabolite 
Fe-stained s c h i s t  
Quartz vein 
G r - a p h i t e - q u a ~ . t ~ - c a r b o n a t e  schist 

Graphite-quartl-carbonate 5ch15t 
Metaquartz d n d e s ~  t e  
Me t a r t ~ g ~ i d d c  1 te  
Blotate quaTtzlte 
Q l ~ a r t z - k s p d r - p  ld,l-rnIca s c h i s t  
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TABLE 5. ANALYSES OF ROC%* Ml NERAL OCCURRENCE, PROSPECT, AND DEPOSIT SAHPLE6, HMlTHEHN MOUNT HAYES WADRANBLE 

AA-P b -P 8-P b 
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TABLE 5 .  At4iLYC;lZ.S OF HOCKS MINERAL OCCUHREPICC> .C'RUSPEC'I, At4U DEPQS 1 T SRI~PLES, HQRTHERt4 NOUNT HAYES QUADRANGLE 

SAMPLE L A 1  1 TUDE ROCK TYPE TERAANE 

ituarl;~ vein 
Porpbgritic quartz monzonite 
Quartzite 
Quartz--white mica schist 
Quartz vein 

Quartz-white m ~ c a  sch15t 15 
Quartz-chlorite-epidute schist 15 
Netagabbro 20 
Quartz-whi te mica schist 15 
Quartz-white nica schist 15 

Quartz vein 15 
Quartz-white mica-chlorite schist 1 5  
Massive sulfide cobble 15 
Calc-silicate schist 18 
Quartz-uslca-garnet schist 1 8 

Quartz-plag-mica-garnet s c h i s t  if3 
Duartl vein 18 
Dacite dike 20 
Quartz-plag-mica-garn~t schist 1 B 
Ouartz-mica-garnet schist 1 t) 

Schirtose quartz monznnite 20 
Quartz-mlca-gavnet schist 18 
Quartz vein 18 
Quartz-mica-garnet schist 1 i3 
Quartzofeldspathic s c h ~ s t  18 

Quartz vein i B  
Carbonate-altered dlke 20 
Ouartz-plag-epldote-garnet schist 18 
Quartz-mica-garnet schist 18 
Qudrtz-plag-mica-garnet s c h ~ s t  18 

Quartz-plag-mica-garnet schist 1 i3 
Quartz monzunitr 20 
Quartz monzonite 20 
Quartz monzonite 20 
Quartz-andalusite-kspar-mica schist 19 

Quartz vein 
White mica quartzite 
Quartz ve l n  
Quart r-mkca-garnot 5 c h 1 5 t  
auartz vein 

Diabase d i k e  20 
F e l ~ i c  dike 20 
Qudrtz-plog-mica-garnet schist 15 
D a a t a s e  d ~ k e  20 
Uu-r t z  v e l n  I5 



TABLE 5.  ANALYSES OF ROCK* PROWECTI AND DEPOSIT SPIMPCESa NORTHERN rWWT HAYES QUADRANOLE 

SAMPLE 
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TABLE 5 .  ANALYSES OF ROCK. PllNERAL OCCURRENCE, PROSPECT. AND DEPUSIT SAMPLES. NOHTHERN HUUNT HAYES QUADRANGLE 

LATITUDE LONGITUDE ROCK TYPE TERRANE S-T i X 

. 300 
,020 
. 300 
.zoo 
,300 

. 500 

.500 

. o m  

. a00 

.020 

. 500 

. 500 

. 500 

.050 

.3M) 

,070  
. 050 
. I 5 0  
.070 
. 100 

.zoo 
,200 
.200 
.3W1 
.m 

.so0 

.zoo 
,200 

1.000 
. 070 

.loo 
,200  
.700 
.070 

1.000 

. 300 

. 300 

. 070 
,200 
. 100 

. 1OQ 

. 050 

.a00 

.so0 

. 100 

Quartz-biotite-white mica schist 15 
Quartz vein 15 
Ouartz-biotite-white mica schist 1 S 
Schistore quartz raonzonite 20 
Quarta-muscovite-calcite schist 15 

Quartz-muscovite-garnet schist 1 5  
Ouartz-mica-garnet schist 15 
Hetarhyodacite flow 15 
Quartz-muscovite-biotite schist 15 
Quartz monzonite 20 

Aplite dike 20 
Latite dike in quartz mon~onite 20 
Quartz-biotite-hornblende schist 1S 
Quartz biotite schist 1 e 
Aplite dike 20 

Quartz-kspar-biotite schist 
Quartz vein. 
S c h i s t o s ~  quartz monzonite 
A p l i t e  dike 
Schistose quartz monzonite 

Quartz monzon~te 20 
Quartz-mica-garnet schist 15 
Quartz-carbonate-white mica schist 15 
Lamproph yre PO 
Quartz-carbonate-whit. rica ccblst 15 

Quartz-chlorite-carbonate schist 15 
Quartz-chlorite-carbonate S E A I C ~  13 
Quartz-carbonate-white mica schist 15 
Quartz-chlorite-carbonate schist 15 
Marble 15 

Marble 1 S 
Quartz-white maca schist 13 
Quartz-chlorite-carbonate schist 15 
Quartz-carbonate-whitp mica schist 19 
Quartz-chlotite-carbonate schist 15 

Ouartz-white mica schist 1 S 
Quartz-plag-chlorite schist 1 S 
Quartz-carbonate-white mica schist 13 
Quartz-mica-plag schist 13 
Quartz-white mica schist 19 

Quartz-white mica schist 15 
Quartz-white mica sthist 1 S 
Quartz-calcite-white mica schist i 5 
Quartz-plag-mica-sillimanite schist 18 
Schistnse quartz monzonite 20 



TABL-E 5 ANALYSES OF ROCH, HINERAL OCCURRENCE, PROSPECT* AND DEPOSIT SAHPLES* NORTHERN HOUNT HAYES QUADRANGLE 

S-W S-Sn 6-Sb s-Cr, s-v SAMPLE AA-P b -P S-P b 



TABLE 3. ANALYSES OF RDCH, HINERM- OCCURRENCEI PROSPECTI AND DEPOSIT 6AHFLE8, NMlTHERN MOUNT HAYE8 WADRANOLE 

SAMPLE 
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IF RDCH, MINERAL OCCURRENCE! PRDSPECT, AND DEPOSIT SAMPLES, NORTHERN MOUH'I' HAYES QUADRANGLE TABLE 5. ANALYSES [ 

SAMPLE LATITUDE LONO I TUDE ROCK TYPE TERRAW 

144 15 B Porphyritic quartz mcnzonite 20 
144 6 59 Hetagabbro 20 
144 5 54 Ouartz-plag-mica-carbonate schist i5 
144 5 40 Fe-stained quartz vein 15 
144 3 33 Ouarta-plan-mica-carbonate s c h i s t  15 

144 b 24 Quartz-white mica schist 15 
144 4 39 Ouartz-k6par-pIag-mica schist 1 S 
146 4 0  41 Ouartzite 15 
14b 40 41 Quartzite 13 
146 4 0  41 Guartzite 15 

146 39 34 Quartz it. 15 
146 39 34 Quartzite 15 
146 39 34 Quartzite and marblo with m. r. 13 
146 4b 4 S-stained matamar1 15 
146 4 6  4 Chlorite schist 13 

146 46 4 Quartz-mica-carbonate schist 15 
14b 4 6  4 Quartz-mica-carbonate schist 13 
144 3 39 Schistore quartz monronite 20 
144 3 39 Quartz vein 20 
144 4 42 Rhuolit, dike 20 

144 10 22 Quartz monaonite 20 
144 49 3 Schistuse qranodiorite 20 
144 49 3 Schiatose granodiorite 20 
144 49 1 Biotite-white mica schist I S  
144 4 9  1 Q u a r t z  vein IS 

144 4 6  4 8  Biotite-white m i c a  schist 
f44 4& 46 Quartz aonxonite 
144 12 45 Quartz monronite 
144 It SO Quartz diorlte 
144 11 10 Aplite dike 

144 13 0 Quartz diorite 
144 13 0 Quartz diorite 
144 11 32 Altered quartz monnonite 
144 17 40 G ~ a n ~ d i ~ r i t e  
144 0 29 Quartz mnnz oni to . 

144 20 30 Quartz-white mica-biotite schist 19 
144 20 30 < l u a ~ t l  vein 19 
144 1B 7 Schistose arphibolite 19 
145 12 38 Buartr-mica-yarnet schist 15 
145 12 38 Quartz-plap-kspar-mica schist 15 

144 38 14 Guartz-white maca-chlorit~ s c h i s t  15 
144 38 14 Quartz-plag-chlorite-garnet schist 15 
144 37 15 Quartz-white mica-chlorite schist 13 
144 37 19 Quartz-white mica-chlorite schist 15 
144 37 15 Carbonate-altered lamprophyro 20 



1 i TABLE 3. ANALYSES OF ROCH, MINERAL OCCURRENCE> PROSPECT* AND DEPOSIT EAtlPLES, W T H E R N  HFIWNT HAYEB QUADRANQLE 
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TABLE 5.  ANALYSES OF ADCKr HlNERAL UCCURHENCE, PROSPECT, AND DEPOSIT SAMPLES, NORTHERN MOUNT HAYES QUADRANGLE 

SAMPLE 

8 1 Z N026D 
0 1 ZNO26E 
8 1  Z N 0 2 7 A  
81 ZN0278 
8 1 ZN027D 

6 1  ZN027E 
B 1 ZN030A 
BiZN031A 
B 1 ZND32A 
81 ZN033A 

81 Z1JO34A 
Bl ZN035A 
81 ZN035B 
8 1 ZM036B 
8 1 ZN036C 

81 ZN0378 
8 1 Zt4038A 
81 ZN03BS 
82IL015A 
82ILOISB 

82IL015C 
82IL015D 
82IL015E 
82IL013F 
82IL017A 

821 LO 1 BA 
82IL042D 
82IL044A 
821L0440 

B21L044C 
62 I LO4 5 A  
82 I L047A 
82 I L052A 
92IL0533 

82IL053C 
82 1 LO6OA 
82ILOA08 
82IL061A 
82 I L062D 

82 1 L064A 
82 1 LOb4B 
82 I L067A 
82ILOC18A 
821 L069A 

LATITUDE LONGITUDE ROCK TYPE TERRANE S-FeX 

Ouartt monranite 20 3. M) 
Quartz vein 15 . 50 
Carbonate-altered lampraphyre 20 3. 00 
Carbonate-a1 tered lamprophyre 20 3. 00 
rletagabbro 20 15. 00 

Massive sulfide 
Metaquartz diorite 
Srhirtose amphibolite 
Biotite aupen gneiss 
Quartz-biotite schist 

Ouartz-biotite-chlorite schist 1 5 2. 00 
Quartz-uhite m~ca-garnet schist 15 3. 00 
Quartz monzonite 20 1. 50 
Quartz-white mica-andalusite schist ie 3. MI 
Schist080 quartz diorite 20 3. 00 

Quartz-white rica-andalusite s c h i s t  18 5. 00 
Guartz-biotite-andalurit. schist 1B 2. 00 
Quartz-mica-andaluritr schist 18 3. 00 
Quartz-calcite-muscovite schist 15 . 20  
Chlorlt~-quartz schist 19 f 0. OQ 

Massive sulfide 15 15. 00 
Quartz-caicite vein 15 .70 
Pyroxene-sulfide-hornblende skarn 15 10. 00 
Ouartz-eericite-albite schist 15 1. 51) 
Actinoiite-chlorite-albite schist 13 10. 00 

Harcive sulfide 15 20. 00 
Guartz-rsuscavite-albito schist 15 2. 00 
Massive sulfide 13 20.00 
14aonlvr sul Pi de 15 10. 00 

Chlorite-actinolite-albite schist 15 7. 00 
Hetrdiorita 20 5. 00 
Massive sulfide 15 20.00 
Massive sulfide 15 20.00 
Quartz schist with rassive sulfide fS 3. 00 

Quartz schist with marrive sulfide 15 5. 00 
Massive sulfide 15 15. 00 
Massive sulfide 15 20. 00 
Eassive sulfide 15 10. 00 
Quartz-muscovite schist with 111. s. 15 2. 00 

Quartz-epidote schist IS 5. 00 
Cllnopyroxenc-calci te marble 15 5. 00 
Hornblende-calcite skarn 15 7. 00 
Clinopqroxenr-calcite skarn 15 10.00 
Harsive sulfide 15 10. 00 

S-Mn 

1,000. 0 
300.0 

1.000. 0 
l r  500 .0  

991 000.0 

I ,  OM). 0 
300.0 
300.0 
300.0 

11000.0 

500.0 
500 .0  
500 .0  
700.0 
500.0 

200.0 
300.0 
s00.0 
100.0 
zoo. 0 

lr000.O 
15. 0 

3rOoo.O 
2. 00 

>3r 000.0 

150.0 
200.0 

lr090.0 ' 
>31000.0 

500. 0 
500.0  
200.0 
200.0 
1 00.0 

70. 0 
150.0 
PDO. 0 
5 0 0 . 0  

SO. 0 

31 000.0 
300.0 

5 , 0 0 0 . 0  
5 8  om.  0 
5.000.0 
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TABLE 5. ANALYSES OF ROCK, HlNERAL DCCURRENCEJ PROSPECTa AND DEPOSIT SAWLESI NORTHERN IYWNT HAYES QUADRANGLE 

LATITUDE LONG I TUDE RDCK TYPE TERRANE S-Ti% 

,020 
.470 
. 700 
. 200 
. 100 

.700 

.070 
,200 
.PO0 
.700 

,300 
. Z O O  
.zoo 
.So0 
.700 

.so0 

. 3 0 0  

. LOO 

. loo 

. o m  

.ma 
,010 
.005 
. 700 
.070 

.070 

Clinopyroxene-calcite skarn 15 
Schistore quartz monronitr 20 
Schtstose d i o ~ i t e  20 
Quartz-chlorite-epidotn schist IS 
Metrquartz andesite 15 

Hornblende-epidote metagabbro 20 
Quartz-biotite-Lspar schist 13 
Carbonate-altered lamprophyre 20 
Olivine-clinopyroxenn lamprcphyre 20 
Olivine-clinopyrorene lamprophyre 20 

Olivine-clinopyrorene lamprophyre 20 
Carbonate-altered lamprophgre 20 
Pyroxene-hornblende lamprophyre 20 
Carbanate-alte~d lamprophyro 20 
Pyroxene-hornblende lmmprophyre 20 

Carbonatit-altered lampropbyre . 20 
Olivine-clinopyroren. lamprophyr. 20 
Hrtaquartz andesite 1 5 
Quartz-graphite-calcite s c h i s t  i 5 
Ouartz vein 15 

Quartz-rich marble 15 
Quartz schist with massive sulfide t 5  
Quartz schist rith massive sulfide 13 
Quartz-chlorite-calcitp schist 15 
Hetorhyolite 15 

Hetarhyolite 13 
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Table 6. EMISSION SPECTROGRAPHIC AND ATOMIC ABSORPTION ANALYSES OF 
ROCK, MINERAL OCCURRENCE, PROSPECT, AND DEPOSIT SAMPLES FROM THE 
SOUTHERN MOUNT HAYES QUADRANGLE, EASTERN ALASKA RANGE, ALASKA 
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HAYES QUADRANGLE TABLE 6. ANALYSES OF ROCK, HIMERAL OCCURRENCE, PROSPECT, AND DEPOSIT SAWLES, SOUTItERN MOUNT 

LATITUDE LONG1 TUDE ROCK TYPE TERRANE 8-FsX S-HgX 

145 42 12 Diabase 1 15. 00 7. 00 
143 42 12 Altered d a c i t e  intrusive rock 1 13. 00 5. 00 
145 4 2  12 Altered rndssite porphgry 1 13. 00 3. 00 
145 42 12 D i d b a s e  1 20.00 10.00 
143 42 1 2  Anderite porphyry 1 15.00 3. 00 

145 42 18 Anderite porphpry 1 15. 00 7. 00 
I45 4 2  12 Dacite 1 10.00 5. 00 
145 4 2  1 2  Diabase 1 20. 00 7. 00 
143 42 12 Altered anderite porphyry 1 10. 00 7. 00 
146 4 41 Si1iciPi.d volcaniclactic reck 1 15. 00 5. 00 

146 4 41 Altered quartzite 
146 4 41 A1 tered quartzit* 
146 4 41 Altered quartzite 
146 4 41 Hetasandstons 
146 4 41 Quartzite 

146 4 41 Quartzite 1 10.00 10.00 
143 39 J D i o ~ i t e  1 7.00 5. 00 
143 39 3 Diorite 1 13.00 7. 00 
145 39 3 Dior it& 1 10.00 5. 00 
143 39 5 D i a r i t m  1 10. 00 7 . 0 0  

145 59 9 Diebase 
145 58 44 Altered m d r r s i t c  
145 50 44 Si licifiud gabbro 
145 50 44 Si1iciPi.d gabbro 
143 39 26 Hotatuf  P 

145 59 Pb Heta tuPf  
143 59 2b Altered gabbro 
145 59 27 Sulfide-bearing metatufQ 
145 59 27 Basaltic m e t a t u f f  
145 37 54 Oarnet-nulQidm rkarn 

143 57 48 Massive s u l f i d e  
143 37 48 Hasrive sulfide 
143 57 48 SulPide-bearing skarn 
k45 37 49 Diabase rkarn 
145 37 48 Eassive culQids in skarn 

146 4 3& Diabase 
146 4 36 Diabase 
146 4 29 IPetatuPP 
146 4 39 Dac i t8 
141 4 39 Dac f te 

146 4 39 Porphyritic diabase d i k e  
145 37 52 Betabasalt p o r p h y r y  
143 37 32 H~tabasalt porphyry 
145 37 52 Fletabaralt porphyry 
145 42 24 Ouartz vein 
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O F  ROCK. MINERAL OCCURRENCE, PRUSPECT* AND DEPOSIT SAMPLES, SOUTHERN MOUNT HAYES QUADRANGLE 

LOW I TUDE AQCU TYPE TERRANE 8-FeX S-HgX S-CaX 6-Ti% 8-Hn S A WLE LATITUDE 

144 57 12 Hagneti te 
144 57 12 Magnetite w i t h  quartz 
144 53 24 Hetagabtrro 
144 53 24 Mrtagabbro 
144 53 24 Quartz gabbro 

144 53 24 Diorite porphyry 
144 52 S2 Hetabaralt 
144 52 3 2  Metabasalt 
144 32 32 Hetabasalt 
144 32 52 Betabasalt 

144 52 52 TufPaceoue metasedimentary r o c k  i 13. 00 3. 00 2.00 1.090 1,500 
144 54 5 8  Impure quartzite 1 2. 00 . 70 .20  . 300 150 
144 54 58 Impur. quartzite 1 2. 00 . 30  .;K1 .So0 100 
144 54 M Impure quartzite 1 2. 00 . 7 0  C. 05 .SO0 20 
144 58 24 Hassive sulPide 1 320.00 .70 .30 .ZOO l r 0 0 0  

t44 58 24 Hetaandesite 
144 51 27 Hetadacite porphyry 
144 31 22 Hetavolcaniclastic rock 
144 31 22 Hetavolcaniclastic rock 
144 31 22 Hetaandesite porphyry 

144 51 22 Hetadacite porphyry 
144 31 22 H~tadasits porphyry 
144 33 39 Hetavolcanic rocb 
144 53 39 Quartz porphyry 
144 33 39 Docite porphy~g 

i44 53 59 Vo1canic agplomerato 1 13.00 2. M1 .70 .300 3,000 
144 53 59 Volcanic agglamrrrte 1 10.00 2. 00 1.00 . 300 3,000 
144 48 44 Hematite in volcanic conglomerat8 1 320.00 7. 00 1. 50 .700 2.000 
144 48 4 4  Hossive hematite 1 320.00 3. 00 5. 00 .700 2,000 
144 4 6  44 Ash f l o w  tufP 1 3. 00 .70 5 0  .200 300 

144 48 44 Massiva hematite + 1 320.00 1. 00 9. 00 . 100 3,000 
144 48 44 massive s u l P i d ~  in dacite porphyry 1 20. 00 3.00 7. 01) . 0 5 0  >3*OQO 
144 46 44 Hematite 1 20. 00 2.00 10.00 .300 >3r000 
144 51 3 Dacite porphyry 1 3. W) 2. 00 .20 .SO0 300 
144 S t  3 A l t e r e d  dacite 1 15.00 1. 00 C. 05 7 0 0  300 

145 33 54 Dacite 
145 33 34 Altered andaaite porphyry 
145 33 94 Quartz diorite 
145 33 34 Oreenstone 
145 33 54 Altered andesitr 

1 10. 00 1. 00 1. 50 . 500 700 
1 13. 00 3. 00 3.00 1.000 1,500 
CI 3. 00 . 70 1. 00 .200 700 
1 13. 00 3. 00 3. W1 . S o 0  700 
1 13. 00 .70 10.00 .5M) 2, 000 

145 33 54 Andesite p u r p h g r q  
143 33 59 A l t e r e d  sndesite y ~ r p h y r y  
145 33 59 Andesite porphyry 
145 33 5 9  D. ic  i t e  p ~rphgry 
135 33 59 Fvsgrnent  i d a c l t e  
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TABLE 6. ANALYSES OF RUCK, MINERAL OCCURREN(;E*a PROSPECT, AND DEPOSIT SAMPLES, SUUTHERN NDUN'I HAYES QUADRANGLE 

SAMPLE LONG I TUDE ROCK TYPE TERRANE 

Hetagranodi~rlte 
Metagranodiorite 
Metagabbro 
Pillowed m e t a b a s a l t  
Metagranodio~ite 

10.00 
10.00 
15.00 
i s .  00 
7 .  00 

Metabasalt 1 
Wetagabbrrr 1 
Serpentinized ultramafic rock 1 
Semischirt 1 
Metap~anodiorito 6 

Hetagabbro 
Quartz-carbonate vein 
Shaared diorite 
D i a b a s e  
Silicic d i a b a s e  

7 .  DO 
7.  00 

to. 00 
10. DO 
2. 00 

Guartz-white mica schist 3 
Quartz vein 3 
Quartz-white mica schist 3 
Metabasalt 2 
Biotite-white mica-garnet schist 3 

Oreenstone 
Metabasal t 
Hetadiabase 
Hetagabbro 
ttetadacite 

Wetatuf f 
Metaandesita 
Metaandesi t e  
Hetabasal t 
Hetabasalt 

Garnet schlbt 
Migmatitic e c n i s t  
Hiymatitic schist 
H e t a b a s a l  t 
Epidote vein 



TABLE 6. ANALYSES W ROCK, MINERAL OCCURRENCEJ PROSPECT. AND DEPDPI T 8CUIPLEBr SOUTHERN MOUNT HAYES OUADRANOLE 
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TABLE C. ANALYSES OF ROCK, MINERAL WCUARENCE. PROSPECT* AND DEPDSiT BAIIPLESI SOUTHERN MOUNT HAYE0 MIADAANPLf. 
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TABLE 6. ANALYSES L7F ROCK, HINERAt OCCURRENCE,. PROSPECT, AND DEPOSIT S A W L E S A  SOUTHERN BOUNT HAYES QUADRANt3LE 

LATITUDE LOW I TUDE R W K  TYPE 

Serpentinized olivine cumulate 
Quartz-whit. mica schist 
H~tedacite porphyry 
Plagiaclareruhite mica phyIlit+ 
Quartzoeo marble 

Csicar.our phyllite 
Rhyodacite tuCf 
Hmtaandssite porphyry 
Hetrgranodiorite 
Dacite porphyry 

Ollvine cumulate  
Metrquartz diorite 
Mctrpabbro 
UltramaPie conplamrrate 
Clrbon.t~pl.~io~la.o phlllit+ 

Hotagranodiorita 
Serpontinited olivine c u n u l r t ~  
Hetaandoslte-dacite p a f p h ~ r ~  
Dacits porphyry 
Oran i  to 

Dacite porphgr~ 
Diabase 

Dacite porpnyru 

Dacite porphyry 
Andosite braccia 
Diabrse 
MetatuPP 
Qrennutono 

Dacite porphyrq otarn 
tlagn.titn skarn 
Andorite breccia starn 
Elansivn sulVldm 
Notsanderit. dihe 

Olivine-clinopycoxens cumulate 
Olivine-clinopqrorane curnulato 
Olivine-clinopyrormno rumulote 
OJfvino cumulate 
Ffetadiabase 

Olivine cumulate 
Metaandesita-dacite porphyry 
Mrtaandesito-docite porphyry 
Metaandesite-dacita porphyry 
D i a b a r e  
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6.  ANALYSES OF ROCK, HINERAL DCCURRENCEI PROSPECT, AND DEPOSIT SAMPLES, SOUTHERN MDUN'T WYES QUADRANGLE 
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