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Introduction 

Analytical data for stream-sediment samples collected in two areas 

of the southern Alaska Range are presented in this report. The samples 

w e r e  collected in 1967 during field evaluation of this sector of the 

Alaska Range as part of the Heavy Metals program of the U.X. Geological 

Survey. A total of 1123 samples were collected in the three areas shown 

in figure 1. The geoloa, geochemical anomalies and metalliferous 

deposits of area 2 have been described earlier (~eed and Elliott, 1968a, b). 

Geochemical data for areas 1 and 3 are presented here in tabular form. 

Geochemical data for area 2 has been released as an open-file report 

(~lliott and Reed, 1968), and is not included in this report. The dqta 

from the three areas are presented in the form of histograms. 

Geologic environment 

The part of the Alaska Range west of the South Fork of the Kuskokwim 

consists predominantly of Paleozoic sedimentary rocks intruded by granitic 

stocks, hypabyssal breccia bodies, and abundant felsic and mafic dikes. 

Tertiary extrusive rocks, including mafic flows and pyroclastic deposits 

with interbedded sedimentary units, locally overlie the Paleozoic rocks 

south of the Farewell fault. A thick sequence of Tertiary conglomerate, 

sandstone and shale is present locally north of the fault, 

Only a stream sediment reconnaissance was carried out east of the 

South Fork of' the Kuskokwim River (area 3, fig. 1). Parts of this area 

have been described by Brooks (1911) and Capps (1927). Granitic intrusive 

rocks and some of the more accessible zones of alteration were briefly 

examined. The area is characterized by complexly folded and, faulted 



sedimentary rocks which strike northeast. The Farewell fault zone 

transects the area and mafic rocks are emplaced locally along segments 

of the fault. 

Area 1 

Sedimentary rocks.--The Paleozoic rocks are predominantly interbedded 

shale, siltstone, argillite and limestone, but they also include prominent 

units of thin- to massive-bedded gray limestone. Due to the stratigraphic 

and structural complexity of the area, these sedimentary rocks are shown 

on figure 2 as one unit, with the exception of prominent limestone units 

which are shown locally. These rocks are tentatively assigned a Paleozoic 

age because fossils of Ordovician and Devonian age have been found in 

similar lithologies in area 2 (~eed and Elliott, 1$8b). 

North of the Farewell fault a thick sequence of complexly folded and 

faulted conglomerate, sandstone and shale is present. The conglomeratr: is 

characterized by a predominance of well rounded white "vein" quartz and 

gray chert pebbles with subordinate light and dark gray chert and granite 

pebbles. Shale beds locally contain abundant plant fossils (localities 

F-1, 2, and 3, fig. 2) of probable middle or late Oligocene age (~ack Wolfe, 

written commun., 1968). Uprooted tree trunks and stumps up to 6 feet long 

were noted in the conglomerate. These sedimentary rocks are lithologically 

similar to the thick sequence of quartz conglomerate, shale, and sandstone 

on the south side of the Farewell fault in the White Mountain area (~ainsbur~ 

and MacKevett, 1965). The White Mountain area is about 6 miles west 01' 

Big River. 



Igneous rocks.--Two large igneous bodies in the central and southern 

parts of figure 2 are chiefly of granitic composition. The body near the 

center of' figure 2 is a composite intrusive. Igneous float in streams 

draining the body is chiefly granodioritc and quartz monzonite, but one 

area at least several hundred feet across (locality A, fig. 2) is a 

mcdium-grained syenite in which poikilitic alkali feldspar contains about 

10 percent of small euhedral crystals of aegirine-augite. Quartz comprises 

less than 7 percent of the rock. The southern body is a medium- to coarse- 

grained, hornblende and (or) biotite granite. 

A small igneous body north of Big River in the southwest corner of 

the map is a medium-grained biotite-hornblende granodiorite in which the 

mai'ic constituents comprise 20-25 percent of the rock. The small stock on 

the Middle Fork (R, fig. 2) is a medium-grained biotite quartz monzonite 

in which biotite makes up 5 to 10 percent of the rock. 

The small body of gabbro on the south tributary to the Middle Fork 

(c, fig. 2) was examined only near its north contact where it cuts dark- 

gray, laminated metasiltstone. Near the contact the gabbro consists of 

labradorite, clinopyroxene and several alteration minerals including 

epidote, chlorite, carbonate and actinolite. In the samples collected 

small clots of pyrrhotite makc up less than 5 percent of the rock. 

A small body of partially serpentinized peridotite (D, fig. 2) contains 

minor amounts of scattered copper-nickel sulfide minerals. This body, with 

a maximum exposed dimension of about 50 feet, intrudes complexly folded 

limestone and argillitc, and may have been emplaced along a segment of the 

Farewell fault . 



The small igneous complex in the northeast corner of figure 2 was 

examined briefly. It consists of abundant dikes of intermediate to mafic 

composition and extrusive breccias. This igeous complex may b~ geriet,icall:: 

and temporally related to thr hypabyssal. ct.nters nnd associated extrusivt. 

volcanic rocks mapped in area 2 ( ~ c e d  and Elliott, 1968h). 

Structure.--The oldest structural grain in this part of the Alaska 

Range trends in a northerly direction. Thcse older structural featurcz, 

however, arc not as easily recognized as they are east of the Windy Fork 

(~cc :d  and Elliott, 1968b). Locally, for example on the south tributar-y 

to the Middle Fork, northerly trending recumbent folds are overturned to 

the west. The east-dipping thrust faults shown on figure 2 are probably 

related to this period of deformation. In the northern part of figure 2 

east-northeast-trending open folds arc supcrimposed on the earli~r north- 

trending folds. 

The most prominent structural feature in this part of the Alaska Karlge 

is the Farewell fault zone--a major right-lateral strike-slip crustal 

feature that is part of the Denali fault system (~rantz, 1966). Linear 

scars in surf'icial deposits and the presence of many gouge zones in bedrock 

(fig. 2) indicate that in this area the fault zone is at least 5 miles wide. 

Area 3 

Sedimentary rocks north of the Tatina River are chiefly graywacke 

sandstone, shale, argillite and limestone, and are lithologically similar 

to the Paleozoic rocks in areas 1 and 2. The rocks are complexly folded 

and faulted, and strike northcast parallel to the mountain front. On the 

east side of the South Fork of the Kuskokwim River the rocks form tightly 

compressed folds that are overturned to the northwest. The folds are 

broken by northeast-striking reverse faults. 
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Sedimentary rocks south of the Tatina River (fig. 3) are predominantly 

a monotonous sequence of dark-gray argillite with an apparent thickness 

of several thousand feet. These rocks dip to the south and are, at least 

locally, faulted against sedimentary rocks characteristic of the area 

north of the Tatina River. 

The larger known plu-tons are shown on figure 3. Samples col1ectt:d 

from the pluton in the southwest corner are partially altered hornblende 

quartz diorite. The Cathedral Peaks intrusive at locality A (fig. 3), 

south of the Tatina River, is a coarse-grained biotite quartz monzonite 

that cuts dark-gray argillite. The intrusive east of the Tonzona River 

(localities B and C, fig. 3) is coarse grained, locally porphyritic biotite 

quartz monzonite that cuts argillite, marble, and andalusite-bearing 

pelitic schists. Metamorphic effects on sedimentary rocks in this area 

are greater than those observed in the area south of Farewell. 

Analytical procedure 

Standard procedures were followed in the collection and preparation 

of the st;ream-sediment samples. Where possible, the sample was collected 

from the active stream channel; where this was not possible, thc sample 

was collected from higher level stream deposits adjacent to the activc 

channel. The samples were dried, sieved, and t he  minus 80 mesh fractions 

submitted for 6-step semiquantitative spectrographic analyses for 34 

elements. The spectrographic analyses for Fe, Ca, Me;, and Ti are given in 

percent, and all other elements are reported in parts-per-million (ppm) 

to the nearest number in the series 0.5, 0.7, 1.0, 1.5, 3, 5, 7, 10, 15, 

and so on. The precision of a reported value is approximately plus 100 



percent or minus 50 percent. Because of the number of samples collected 

by this and other Heavy Metals projects, three different spectrometers of 

the Geological Survey were used. For most elements the limits of determina- 

tion are very similar for the three spectrometers; but there are diff'erences, 

and so the analyses are marked by a set of symbols keyed to the corresponding 

limits of detectibility given at the end of the tables. 

Analyses for 24 elements are given f-or all samples. Ten other elements 

were either not detected or detected in so few samples that, where prese?nt, 

they are shown in the "Remarks Column" of the tables. These elements and 

D L /  their limits of determination in the three laboratories are given below. 

Element 

As 

Bi 

Cd 

Pd 

P t 

Sb 

Sn 

Ta 

T e 

W 

Limits of determination 

( P P ~  

*, t 

200 2000 

10 10 

20 5 0 

- 4 -  2 

--- 50 

100 200 

10 10 

--- 200 

--- 2000 

50 100 

1/ Two of the laboratories represented by * and * have the same 
limits of determination for these 10 elements. 



Presentation of data 

Locations of the 249 stream sediment samples collected in area 1 arc 

shown on figure 4, and the semiquantitative spectrographic analyses for 

these samples are given in table 1. Three geochemical maps (figs. 5-7) 

show the distribution of the higher values of selected elements in this a r c a ,  

Geochemical anomalies and known metalliferous deposits in area 2 

(fig. 1) have been described (~eed and Elliott, 1968a, 1968b), and the 

analyses for 556 stream sediment samples have been released in an open-filt.: 

report (~lliott and Reed, 1968). 

Locations of the 318 stream sediment samples collected in area 3 are 

shown in figure 3, and the semiquantitative spectrographic analyses for 

these samples are given in table 2. Three geochemical maps (figs. 8-10) 

show the distribution of the higher values of selected elements in this area. 

Histograms for 19 elements in each of the three areas are shown in 

figures 11-29. Composite histograms of a11 three areas are shown in the 

lower right corner of these figures. 

Discussion of results 

The cutoff point for the elements shown on the geochemical maps 

(figs. 5-10) was selected largely on the basis of the histograms. The 

assignment of symbols to represent certain concentrations or ranges of 

concentrations is arbitrary; the same symbols on different maps do not 

imply an equal degree of anomaly. Streams draining areas of known or. 

suspected metallization were sampled at a greater density than other 

streams, and the overall sample density for the three areas varies 

considerably. Therefore, the histograms for the three areas are not 



directly comparable. They do, however, suggest approximate background 

values for each of the areas in general; and for some of the elements 

the higher values shown on the histograms may represent significant 

anomalies. However, it should be emphasized that sediment sampling in 

these areas is of a reconnaissance nature, and was carried out in diverse 

geologic environments. Truly anomalous values can be determined only by 

thorough orientation surveys confined to areas of known geologic environment. 

With the exception of molybdenum, the metal content of sediments 

collected in area 1 are low as compared to area 3 and in particular when 

compared to area 2. The molybdenum vdues in area 1 cannot be related to 

any known metal occurrences. The nickel contents of 100 to 150 ppm in 

sediments on the south tributary to the Middle Fork (fig. 7) are probably 

related to the small body of gabbro shown on figure 2. Massive nickel- 

bearing pyrrhotite is associated with this gabbro ( ~ d  Chipp, oral commun., 

1967) . 
Moderately high copper and zinc contents in sediments (figs. 8-9), 

define an east-trending zone in area 3 that extends from Pingston Creek to 

Ripsnorter Creek. The high zinc, copper and molybdenum content in sediments 

from streams draining the quartz monzonite intrusive north of Ripsnortcr 

Creek suggests that the contact of this intrusive may be of interest to the 

prospector. Beryllium contents up to LO ppm and the only tin values of 

10 ppm or greater in area 3 are also present in the sediments from streams 

draining this intrusive. 

The lead content of samples 123 and 124 in area 3 (300 ppm and 200 pprn, 

respectively) appear anomalously high. These samples were collected from 

the heads of alluvial fans of relatively large streams. In area 2 ( ~ e e d  and 

Elliott, 1968b) lead values of 200 pprn or greater generally occur within a 

mile of known lead mineralization. 
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Figure I. Location of oreos discussed in this report. 
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Figure 5. Molybdenum distribution in stream sediment samples in Area I showing 
locotion of sompks with 5ppm or greater, 



Figure 6 .  Zinc, lead and silver distribution in stream sediment 
somples in Area I .  
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Figuro 7. Copper, nickel and zirconium distrl but ion in stream sediment 
samples in Area I .  



A r e a  / 
249 Samples 

A r e a s  /, 2,oncJJ 

3 S arnp/es 

A r e a  2 
556 Somp/es 

F i e r r  11.--Hiat,o~ramc sllouip distribution of' silu*r Content i l l  str-van ocdimEnt sunplea fronl area:, 1, 2 and j.  symbol^ used; < a lcss than; 

N = nut dcL.;cLcd. 
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r i p u r a  12.--Histogram8 shnuiw diatributial of lburon cuntent i s  stream sedbctil samplca from wreac 1, 2 aqd 3. Symboj9 used: < = l c z r ,  Lher!; 

N = not a e t ~ c u r i :  ~m = not  deteminea. 
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"ifllrr 13.--ili~t~0~1'am8 shtwlnp I i ~ f ~ l b l l t l O l l  of barium cont,ent in stream szdim?nC ~amplcc prom n r c a l  1, 2, and 3. Sg@ols usear < = leal %.en: 

?nl = not .letelminorl. 
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? i p v t i  1.4.--1lictoerams showin,: dls l r i luLior l  oi bwyl1 i .m ccntmt ill strc.m sudim*!nt ~am>lrc from arvac 1, 2 ,  and 3. Symbols usurli c; .. l . : e ~ .  '-.s-.: 

N = ~ n t  drt*crr,l .  
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;i;ura 15.--!liatugremn shWil;e i l isLribuLiurl  ol' cobalt content in c t ,~eam sedi~ncnt amplos  from ares8 I, 2, a d  3. sytl$olo used: < = l r e s  tnan; 

.. = ndt dclccted. 
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-'igure 1.6.--l{lstograrna s l i m i l ~  d i s t r i b n t i u n  oi chruniwn conLcnL i l l  stream aadimint emplan f r ~ m  war-cas 1, 2 ,  and 3. Sympole uwd; c = li..~ ... an; 

i J  = nci detected. 
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1 1 A r  eus /, 2, w d 3  

p,'3/z1 - Cu PP/n  - Cu 
F ~ R U P C  17.--kiistogramc ahowing dlstribllt,3on of' copper content in streem sediment samplun Prom areas 1, 2, and 3. J ~ o ~ s  U S C ~ :  < = less than. 



F i . g n ~ . ~  l h . - - l l i ~ t ~ ~ ~ 1 ~  nhmirq d i~ t , ? i hu t l on  OP LanLhanm content Jn strcm sediment smplee I'rmr arcar 1, 2, unii 3 .  SWnbo18 w e d :  < ;. 1c.r '!:an: 

Ii = not detected. 



Yjwrc 19.--Histogram# rhowing dintr-ibutioa al' manganese ConLcnl in stream scdilncnt #ampLee from areas I, 7 ,  and 3. 
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i ' i w e  KJ.--Hiutograma ahowing di~tribution of muU.bdenum cmtcn t  in s t r -  se-nt sample8 frm 8reF.s 1, 2, 8nr1 3. Symbols uae8: < = lcas than; 

N h sot de tec ted .  
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Fipure 21.--HlsLograms shwizq distribution ol' niobium content in stream sediment ~amplec. from arcas 1, P, and 3. symbols used: c = lcss  than; 

N = not detected. 
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Figure e?.--Hiatofir8rnr; showiw aloLributiur~ of 1,aad content, in str-lam scdhcn t  ssmplcs i'raa azcao 1, 2, end 3. Oyrnbolo used: c = less tC.an; 

B not dctectcd. 
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F i w e  24.--Histograms showing distribution ol' scandim content in stream ncdiment sanples from area. 1, 2, and 3. Symbols uaed; c = 1,:38 than; 

A = not drtcctud; ND - not. Batenntiicd. 
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l'iwre 22.--Hislofll'ams sllcMw dirtribution of sll'ontium conturll in atrcam sedimunt swqlcs  f'rrm arras 1, 2, itnd .?. i::,mbtil-la used: r = lcs: '..~a,-.: 

N : not detcc:rd. 
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FifiurP en.--Hi~tcgmns shoniw distribution of zinc content in strcbm sediment eamples rrm aress 1, 2, 8nd 3. Symbol? uaedr c = ~ ? E G  i,han; 

N = 1luL detected. 



Fimre 29,--liist,oerams s:~ouiW distribution of rircunium contetlt in stream c e d i ~ ~ n t  s a p l a g  rrm areas 1, ?, and 3. iymbmls U J . ; . ~ :  hl . not 6-- -: i i .  


