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STUDIES RELATED TO AMRAP 

The U.S. Geological Survey, is required by the Alaska 
National Interests Lands Conservation A c t  (Public Law 96-487, 
198O), to survey certain Federal lands to determine their mineral 
values, if any. Results from the Alaska Mineral Resource 
Assessment Program (AMRAP) must be made available to the public 
and be submitted to the  President and the Congress. This report 
ia one in a series of publications that present8 geochemical and 
mineralogical data determined during the mineral asse~rrment study 
of the Chandler L a k e  quadrangle, Alaska. In this report, we 
present analytical results of aqua-regia leach studies of the 
stream sediments collected during the geochemical reconnaissance 
of the Chandler Lake quadrangle, Alaska. 

INTRODUCTION 

The Chandler 1,ake quadrangle is located i n  the central  
Brooks Range and the Northern and Southern foothills b e l t s  af the 
Arctic Foothills Province, northern Alaska (figure 1). Access is 
by commercial flicrhts into Anaktuvuk Pass. Sampling in the 
quadrangle began in 1981 field season and continued 
intermittently through 1986. Field teams from the U . S .  
Geological Survey collected stream-sediment ~amples from the 
southern part of the quadrangle. Semiquantative spectrographic 
results, along with some analyses by atomic absorption, from 
samples collected in 1981 are reported in Barton and  other^ 
(1982) and for samples collected in 1983 and 1984 are reported in 
Sutley and others ( 1 9 8 4 ) .  Additional stream-sediment samples 
were collected during the 1985 field season. We have included 
the emission spectrographic results obtained from stream-sediment 
samples and nonmagnetic heavy-mineral concentrates collected in 
the quadrangle during 1985 in this report. 

The topographic relief in the Brooks Range portion of the 
study area exceeds 4000 ft with a maximum elevation of 7,610 ft. 
North of the Brooks Range, the Arctic foothills slope gently 
north with little relief. The climate is arctic. 

GENERAL GEOLOGY 

The southern boundary of the quadrangle is approximately 
coincident with the Brooks Range continental divide. Rocks of 
the Hunt Fark Shale, the Noatak Sandstone, the Kanayut 
Conglomerate, the Kayak Shale, the Lisburne Group, and the 
Siksikpuk, Otuk, and Shublik Formations form the Brook6 Range in 
the southern Chandler Lake quadrangle. These rocks, which are 
dominantly marine, range in age from Devonian through Jurassic. 
Early geologic mapping was reported by Brosge' and others (1960, 
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Figure 1. Index map of the central Brooks Range showing the 
location of the Chandler L a k e  quadrangle and the 
phy~iography of northern A l a s k a  (modified after Wahrhaftig, 
1965). 



1979). The racks of Chandler Lake quadrangle in the  Eraokn Range 
are unmetamorphosed to weakly metamorphosed and have been 
severely defurrned by thrusting. These r ~ a k n  form the southern 
t h i r d  of the quadrangle. North of the mountaics, the Arctic 
foothills consist of Cretaceous to Tertiary age deltaic rocks 
derived from the Brooks Range. The clast ic - a c k s  of the Arctic 
foothills were deformed into east-we~t trending  anticline^ and 
synclines and underlie the northern part of the quadrangle. 

METHODS OF STUDY 

Sample Media 

Geochemical results presented in this report are from stream 
sediment s a m p l e s  that were collected f r o m  active channels of 
perennia l  first -c;lrtier ( unbranched)  streams and second-order 
(below t h e  junction of  t w o  first-order) streams, aa determined 
from topographic 3L1p23 ( y c a l e u  1: 250 ,000  and 1: 6 3 , 3 6 0 ) .  Sampling 
denaity was apprnxlrn.it.cly 1 sample site per 2 mi2 in  the 
mountainous areas t r r c i  1 sample per 5 mi2 in the foothills. 
Analyses of the :-t,rc?sm-:;ediment samples repreaent the chemistry 
of the rock rnater:al c:roded Prom the drainage basin upstream from 
each sample site. .;uch information is u s e f u l  in idexltifying 
those basins whic.!~ chontnin cancentrations of elements that may be 
related to miner3 1 depr)s its . 

In general, ' . t i c  northern half of the Chandler Lake 
quadrangle was not. :;ampled because this area had been   amp led 
previously during t h e  National Uranium Resource Evaluation INURE) 
program. However, 58 utream-sediment and 28 heavy-mineral.- 
concentrate samples collected in 1985 were collected primarily to 
independently evaluate t h e  regional trends observed in the NURE 
geochemical data [Lus  Alamos National Laboratory, 1982). 
Heavy-mineral-concentrate samples provide information about the 
chemistry of certain minerals in rack material eroded from the 
drainage basin upstream from each sample site. The selective 
concentration of minerals, many of which may be ore-related, 
permits determination of same elements that are not e a s i l y  
detected  in stream-sediment samples. The sample localities are 
shown on plate 1, 

Sample Collection 

The stream sediment samples collected in the Chnndler Lake 
quadrangle (Barton and others, 1982; Sutley and others, 1984; and 
this study) were used f a r  the ICP determinations. A total of 397 
stream-sediment samples were collected by the U . S .  Geological 
Survey in the quadrangle. The s a m p l e s  were wet-sieved on ijite %a 
minus 2 . 0  mm (10-mesh) using a stainless steel s i e v e  and a 14- 
inch gold pan. Composite samples wi th i -n  individual streams were 
collected whenever possible. A t  all sites, a repreeentati,ve 



portion of t h e  sediment was taken directly from the  gold pan and 
saved as the stream-sediment sample. The samples were air-dried 
in the E i e l d  and then shipped t o  the 1-aboratory for analys is .  

We collected heavy-mineral-concex~trate samples from the same 
active alluvium as the stream-sediment samples. Each bulk sample 
was screened  with a 2 . 0 - m r n  (10-mesh) s c r e e n  to remove the coarse 
material. The less than 2.0-mm fract ion was panned u n t i l  most of  
the quartz, feldspar, organic material, and clay-sized saterial  
w e r e  removed. 

Sample Preparation 

In the laboratory, the ztream sediment samples were sieved 
u s i n g  either a 30-mesh :0.59 mm) or an 80-mesh (0.177 mm) 
stainless  steel s i e v e .  The port ion of t h e  sediment that passed 
through t h e  sieve was saved .  T h i . ~  mi nu^-30-mesh or minuc-i30- 
mesh sediment w a s  :,hen ground to approximately minus-100-mesh 
( 0 . 1 5  mm) and used for chemical analysis. 

A f t e r  a i r  drying, ye used bramaform (specific gravity about 
2.83 to remove t h e  remaining quartz and feldspar from the 
heavy-mineral-concentrate cainples that  had been panned in the 
f i e l d .  The r e s u l t n n t  heavy mineral sample was separated into 
three fractions using a large electromagnet (in this case a 
modif ied  Frantz Isodynamic Separator). The most magnetic 
material, primarily magnetite, was not analyzed. The second 
fraction, largely ferromagnesi.an silicates and iron oxides, was 
saved for archival storage. The th ird  fraction (the least 
magnetic material which may include t h e  nonmagnetic ore minerals, 
zircon, sphene, etc.) was split using 3 Jones splitter. One 
split was hand-ground for spectrographic analysis; the other 
split was saved far mineralogical analyeis .  These magnetic 
separates are the same separate6 that would be produced by using 
a Frantz Isodynamic Separator  set a t  a slope of r50 and :: tilt of 
100 with a current of 0 . 1  ampere to remove the magnetite and 
ilmenite, and a current of 1 . 0  ampere to ~ p l i t  the remainder of 
the sample into paramagnetic and nonmagnetic fractions. 

Sample Analysis using TCP Methods 

One gram of prepared stream sediment sample was weighed i n t o  
a 50 mL beaker for digentian. Sample weights were determined to 
a precision of +2 percent. The sample was first wetted with a 
small amount of 10 percent KC1 (v/v) to react any carbonate 
minerals present. Following the completion of this reaction, 15 
mL of aqua regia (1:3; RNOsrHCl) was added to each sample. 
I n i t i a l  oxidation of the nonsilicate phases present i n  the sample 
usually occurrcd as an immediate, vigorous reaction. When 
necessary, t h i s  reaction was contained by quenching with 
distilled water from a  quirt bottle. The samples were then 
placed on a hot plate that was set at a constant temperature of 



approximately 80°C. The oxidation reaction was usually complete 
after the samples had been g e n t l y  heated for approximately ten 
minutes. The low temperature of the hot plate is necessary to 
prevent spattering of the samples during the evaporation process. 
The solution was then taken slowly to dryncss. Several mL of 20- 
percent HC1 ( v / v l  were added to the sample residue and the sample 
was gently heated. SampLe s o l u t i o n s  were t h e n  fi ltered through 
Whatman no. 41 filter paper that had been previously wetted with 
10 percent IICL (v/vj and t h e  samples were d i l u t e d  ta constant 
final volume, usually 13 mL. These sample solutions were 
aspirated  directly into the plasma for analysis. 

The Inductively Coupled Plasma (ICP) instrumentation used is 
commercially available from Applied Research Laboratories. Two 
instruments were used, the earlier measurements were made on the 
ICPQ model and t h e  later measurements on s model 34000 ICP. 

Corrections fur zpec tral interferences and determination of 
qualifiers designat,ng lower l i m i t s  of determination and trace 
concentrations were cietxrrnined using the procedures described by 
Church (1981) and C h u r c h  and others (1983). Becau~e the 
chemistry of each tldrnplu is different and analytical results from 
ICP utilize a f i x e d  spectral array, the effect of spectral 
interferences on t:ach element in each sample must be (:valuated. 
This requires t h a t  t.he lower limit of determination for the 
elements in each sample be checked for possible spectral 
interferences. The lower limit of determination (N) will also 
vary because dilutions of the solutions analyzed may be required 
during analysis. This condition occurs when the sample must be 
diluted, usually ao that the calcium or iron concentrations in 
the solution analyzed would be with in  the calibration range of 
the instrument, so that correctians for possible spectral. 
interferences could be applied. This problem was particularily 
accute in t h i a  study because oP the  presence a9 high 
concentrations af calcium f r o m  t he  Iimestnneu and the phosphatic 
members of the Lisburne Group. In table 1, we report the minimum 
determinate concentration for each element in ppm in column 2. 
We have summarized, in column 3 of table 1, the  recommended value 
of N to be used f o r  each element in tables 3 and 4 along with the 
number of samples to which this value applies. In column 4 of 
table  1 ,  w e  list the number of samples which have higher values 
of N in tables 3 and 4 .  Values of N that are higher than the 
recommended N are indicated in tables 3 and 4 in parentheses, for 
example N(0.8). We suggest that the values fur N aassigned in 
table 1 be used for this data set if a single lower limit (N) is 
needed. Qualified valuee ( i ,  trace concentrat ions)  indicate that  
less than half, but more than one t e n t h  of the total signal 
measured by the  ICP remained after correction for spectral 
interferences [Church and others ,  19831. Analytical r e s u l t s  for 
390 samples reported in tables 3 and 4 are expressed in parts per 
million and all values are rounded to two significant f i g u r e s .  
The major elements are listed first, followed by the minor and 



trace elements l i s t cd  by group as shown on the pe r iod ic  chart of 
the elements. 

Previous studies of stream-sediment leachatc~ analyzed by 
ICP have shown that t h e  aqua-regia Leach procedure can be 
e f f e c t i v e l y  applied i n  regional geochemical exploration. 
Replicate  analysis of geochemical exploration standards (USGS, 
GXR series; Allco t t  and Lakin,  1974) using ICP analysis of aqua- 
regia l eacha tes  has indica ted  an a n a l y t i c a l  precision of 
approximately 10 percent (Church and others, 1983) .  They alaa 
demonstrated that recoveries fa r  the ore-related metals a r e  
g r e a t e r  than 85 percent. Church (1978) evaluated d i f f e r e n t  
d iges t ion  procedures for u s e  i n  explora t ion  geochemistry and 
showed t h a t  the aqua-regia leach was t h e  most effective i n  
releasing metals bound In many n o n s i l i c a t e  phases. F u r t h e r  
studies (Church and o t h c r s  , 2987) demonstrated t h a t  the aqua- 
regia leach technique r e su l t ed  in almost complete recovery of 
elements bound i n  t h e  hydramvrphic oxide phases. They also 
demonstra Led thaz :,he t~ppl . ica t ion  of the reg ia  leach 
procedure resulted i l l  high recoveries (generally greater than 90 
percent) of metala t~ound in many carbonate, sulfide, and 
crystalline i ron-  and ~auganese-oxide minerals.  Theee 
observat ions were ve r i f i ed  by s t u d i e s  of hand-picked mineral 
sepa ra tes  (puri t .y  generally 30-99 percen t ) .  In con t ros  t , the 
effect of leaching rock  samples that conta in  largely s i l ica te  
pha~es (standard silicate rocks were used) indicate that much 
lower t o t a l  concentrations of transition metals were released 
from the  silicate phases. The aqua-regia leach procedure can 
thercfore be used t o  enhance the  c o n t r a s t  between mineralization 
and l i t h o l o g i c  background i n  regional geochemical exploration 
s t u d i e s  (Church and others, 1983; 1987). 

Sample Analysis using Emission Spectrographic Methods 

We analyzed the stream-sediment and heavy-mineral- 
concent ra te  samples for 31 elementa using a semiquantitative, 
direct-current arc emission spectrographic method (Grimes and 
Marranzino, 19681, T h e  elements analyzed and t h e i r  lower limits 
of determinat ion are listed i n  table 2 .  Spectrographic r e s u l t s  
were obtained by v i s u a l  comparison of spectra derived from the 
sample against spectra obtained from standards made f r o m  pure 
oxides and carbonates .  Standard concent ra t ions  are geometrically 
spaced over any given order of magnitude of concentration as 
follows: 100, 50, 2 0 ,  10, and so f o r t h .  Samples whose 
concent ra t ions  are es t imated  t o  fall between those values are 
assigned values of 7 0 ,  3 0 ,  15,  and s o  f o r t h .  T h e  precision of 
the analytical method is approximately plus or minus one 
reporting i n t e r v a l  at the 83 percent  confidence l e v e l  and plus o r  
minus t w o  reporting intervals at the 36 percent  confidence level 
(Motooka and Grimes, 1976). Values determined for the major 
elements ( i ron ,  magnesium, calcium, and titanium) are f:iven i n  
weight percent; all o t h e r s  are given i n  p a r t s  per million 



(micrograms/gram). Analytical data for samples cnllected in 1985 
from the Chandler Lake quadrangle are listed in tables 5 and 6 .  

Sample Analyses using Chemical Methods 

Determinations of the  cancentrations of gold (Au3 and zinc 
(Zn)  were made an the stream-sediment samples to suppliment the 
emission spectrographic data. Gold was determined using the 
flame atomic absorption method with a limit of detcctioll  of 0.05 
ppm. Zinc determinations were also made by flame atomic 
absarption. The analytical procedures are given in O'Leary and 
Meier (1986). Results are reported in t a b l e  5 .  

ROCK ANALYSIS STORAGE SYSTEM 

These analy t ir:a 1 rczu 1 t,s were entered inta a computer-based 
file called Rock f \ n ; ~ l y s i s  Skarage System (RASS). T h i s  data base 
con ta ins  both dt3:3r'r I ;rt. ive geological information and t h e  
analytical data. I n y  c.r ,311 of t h i c  informaticn may be t-etricved 
rtnd converted to ( .  t: :nary form (STATPAC) f u r  computerized 
statistical a n a l y : ~  1:; or  pub1 ication (VanTrump and M i e u c h ,  1977). 

DESCRIPTION OF DATA TABLES 

Tables 5 anti f j  list the emission spectrographic analyses for 
the s t r e a m - s e d i m a r ~ ~  and nonmagmetic heavy-mineral-concentrate 
samples, respectively. For t h e s e  two tables, the data are 
arranged so that c:olumn 1 contains the USGS-assigned sample 
numbers, Columns in which the element headings show the letter 
"8"  below the element  symbol a r e  emission s p e c t r o g r a p h i c  
analyses; "aa" indicates atomic absarption analyses. A letter 
"N" in t h e  tablcn indicates t h a t  a given clement was L~oked for 
but ao t  d e t e c t e d  a t  the  lower limit of determination shown for 
that element in table 2. If an element was observed but was 
below the lowest reporting value, a "less than" symbol ( 0  was 
entered in the  tables in front of t h e  lower limit of 
determination. If an element was observed but was above the 
highest reporting value, s "greater than" symbol [ > )  was entered 
in the tables in front o f  the upper limit of determination. If 
an element was not looked for in a sample. two dashes I--) are 
entered in tables 5 and 6 in place of an analytical value- 

The ~pectrographic determinations for As, A u ,  Bi, Cd, Nb, 
Sb, Sc, Sn, Th, and W in stream-sediment samples, and f o r  Au, Bi, 
Cd, Wb, Sb, Th, and W in t h e  nonmagnetic heavy-mineral- 
concentrate  samples were all below t h e  lower limits of 
determinations ~ h o w n  in table 2; consequently, t h e  columns f o r  
these  elements have been deleted from tables 5 and 6, 
respectively. 
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Table 1. Minimum determinate values and recommended v ~ l u e s  of  N 
for aqua-refiia Lcachate data from ztrcam sediments from 
the Chandler Lake quadrangle, Alaska .  

[All concentrations in parts per million,-- no v a l u e s ]  

Minimum Recommended No. of samples 
Element Deterrninan t value of N having a higher 

Value [ppm) (no. of N v a l u e s )  v a l u e  for N 



Table 2. Limits of determination for the spectrographic analysis 
of stream sediments, baaed on a 10-mg sample 

[The spectrographic limits of determination for nonmagnetic 
heavy-mineral-concentrate samples are based on a 5-mg cample, and 
are therefore two reporting intervals higher than the limits 
given for atream sediments] 

Elements Lower determination 
l i m i t  

Upper determination 
limit 

Percent 

Magnesium (Mg) 
Calcium (Ca) 
Iron (Fe) 
Titanium (Ti) 

Parts per million 

Boron (B) 
Beryllium (Be) 
Strontium (Sr) 
Barium (Ba) 
Scandium (Sc) 
Yttrium (Y) 
Lanthanum (La) 
Zirconium (Zr) 
Thorium (Th) 
Niobium (Nb) 
Manganese (Mn) 
Vanadium (V) 
Chromium (Cr l 
Cobalt (Co) 
Nickel INi) 
Copper (Cu) 
Zinc (Zn) 
Cadmium ( C d )  
Lead (Pb)  
Silver (Ag)  
Gold (Au )  
Molybdenum (Mo) 
Tungsten (W) 
Tin (Sn) 
Arsenic ( A s )  
Antimony (Sb) 
Bismuth ( B i )  



Table 3 .  Aqua-ngia leachate data for riru-30-wsh s tnu  atdirertn from the Chandler Lake quadranglt, Alrakr 
[I, not detected; (, detected but below tk lirit of dtteniratlon ahom.] 

Sarple Latitude loryit~de ICP-Ig ICP-Ca ICP-Fe ICP-A1 ICP-Ti In-P ICP-B ICP-Be 



Table 3.  Aqu-ryir l e l c l r k  drtr for minu-31-reah stnu s e d h t s  from Uc Rudler We qurdrwlt, AlrsL--colt. 

sup~~ TCP-st ICP-L rcp-lr ICP* rep-t I -  re-ll[1! ICP-I I@-ct r m c ~  

CL299S 
CLIOOS 1 F  

49 1 Z 1.5 I 
43 1.1 l i . 7  I 210 11 

111 
CL307S 37 200 3.3 510 25 500 25 

36 1;'' 
CL308S 89 62 23 N 3.8 42 17 C1304S 41 120 10 12 3.7 9.2  940 $1 I? 25 
CL3lOS 21 2 I I 1 38 
CL311S 1:s3 110 6.8 

2.1 2 370 12 (15 10 
CL312S 1.5 34 1.8 3.3 1.4 I 850 211 1 22 
CL3135 3 1 1.6 .I2 I 

110 14 (11 20 
~ ~ 3 1 4 s  13 3.5 1.1 I $10 TOO 13 i.1 :il 
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Table 3 .  Aqua-rcgia leachrtt data for ninna-30-mesh strtu sedkrta fror the Oudler Lake quadrangle, Alaska--cod. 

Sarple Latitude hoyit~de ICP-bg ICP-Ca ICP-lt ICP-A1 ICP-Ti ICP-P ICP-B ICP-b 
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Table 3. Aqua-rcgia leachate data for riaua-30-resh strean aedimeata fror the Chandler Lake quadrangle, Alaska--coat. 

Sarple Latitude Longitude ICP-Eg ICP-Ca ICP-Fe ICP-A1 ICP-ti ICP-P ICP-B ICP-Be 



table 3 .  Aqua-ngia leachatt data for minun-30-reah strtu aedirtnta froa the Chandler Me quadrangle, Alaakr--cant. 

Sample ICP-Sr ICP-Ba ICP-La ICP-Ct ICP-I IQ-ib ICP-ILa ICP-! ICP-Cr ICP-Co 

1.3 
1.2 
1.9 

15 
I 
1.6 

HI, 



Table 3 ,  Aqua-regia leachate data f ~ r  ninus-30-eesh strear seiiments fro1 the Chandler lake quadrangle, Alaska--cont. 

Sample !CP-li ICP-Cu ICP-Zn It?-Cd !CP-Pb ICP-& IFP-lo ICP-W IGP-Sn :CP-As ICP-Sb ICP-Bi 



Xable 

Sample 

4. Aqua-regia leachate data for minus-80-meah stream u e d k ~ t s  from the Chandler l a t e  quadrault, Aluka 
[I, rot detected; (, detected bat bclor the limit of detenination ahown,] 

Latitude Longitude ICP-l!g ICP-Ca ICP-Fe ICP-A1 ICP-Ti ICP-P ICP-B ICP-Be 

1,100 

*f  
7.B 
4.3 
11 

1, TOO 
29 
820 
520 

9,900 
3,400 
7,300 
10, O C C  
12,003 
5,600 
6,100 
9.100 
:, ica 
1.900 

! .tes 
:,2oe 
4 , J C C  
r too 
4 .St3 
3,100 
1,300 
2,100 
l,lOC 
2.200 

6 8 2 1 3 9  1501759 7,500 220,000 20,000 1,fOO 2,8 350 34 - - 
68 19 46 150 18 21 5,900 21,000 44,000 16,000 5.8 360 33 - - 
68 24 10 150 12 29 41,000 230,000 9,600 4,900 .16 260 34 *- 

68 23 10 150 14 55 32,003 250,000 7,400 2,700 .46 280 32 -- 
68 23 26 150 8 52 35,000 210,000 14,IOO 4,000 .86 190 30 -- 
68 24 I! 150 5 53 30,000 79,000 51,000 7,200 460 35 -- 
6 8 2 7 5 3  lSI1222 lI,OOO 2,800 56,lOD 25,000 d" 1,000 I .44 
68 I? 14 150 36 35 5,400 1,600 10,000 19,000 2 TOO I .T8 
6 8 2 0 4 9  1503616 11,000 34,000 37,000 6,700 5 .9  260 39 - * 
68 19 9 150 36 13 1,200 110 26,OOQ 5,800 5.3 . 330 I .69 



table 4.  Aqua-regir lerchate data for giana-80-mesh stream sediment8 from the Chudlcr Lake quadrangle, Alaaka--coat. 

Sample ICP-Sr ICP-Ea ICP-Lz ICP-Ce ICP-T ICP-lb ICP-En ICP-V ICP-Cr ICP-Co 

l.! 

ig 
I 
II 

3 
3 
1 . 3  
1 . 0  
I 

2.7 
6 .5  
I 
I 
I 
.68 

2.6 
2 . 5  
I 
a 
I 
,89  

1.9 
2.4 
2 . 2  
2.1 
I 
I 

1.7 
4.1 

I 
I 
I 

1.3 -- 
I 

1.1 - - 
- - 
- - 

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

2.2 -- 
I 
.66 -- 
-- -- 
- - 

1.3 -- 
is' - - 
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Table 4. Aqua-regia leachate data for mias-80-rsh atnam ~dinntl   fro^ the Chandler Lake quadrangle, Alaka--colt . 



?able I .  Aqua-regia leachate data for minus-80-nesh stream sediments from the Chandler iahe quadrangie, Alaska--cont. 

Saaple fCP-Ii ICP-Cu ICP-Zn ICP-Cd ICP-P6 ICP-Ag ICP-lo ICP-R iCP-Sn ICP-As ICP-W ICP-Bi 





Table 4.  Aqmr-re~ia leachatt data for rinn~-80-mesh atream sediments fro1 the Chandler Lake quadrangle, Alaaka--cont. 

Sample ICP-Sr ICP-Ba ICP-La ICP-Ce ICP-I ICP-lb ICP-UJI ICP-V ICP-Cr ICP-Co 



Table 4. 

S a ~ p l e  

Aqua-regia leachate data for 

ICY-Ni ICP-Cu ICF-Zn 

rinus-80-resh streaa sediments from the Chandler Lake quaarangie, Alaska--cant. 
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table 4.  Aqua-rcgia lerchrte drtr for minne-80-ua6 stream sediaeats fro1 the Chandler Late gaadraztgle, Alaska--cont. 

Sample ICP-Sr ICP-Ba ICP-La It!-8 ICP-7 ICP-Ib ICPRn ICP-1 ICP-Er ICP-Co 
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table 5 .  Imission Spectrographic analyses of  minus-00-mesh stream sediments coilected in 1385 
from the Chandler bake quadrangie, Alaska 

5 ,  not detected; (, detected but bglon the limit qf d e t e n i y t i o n  shown; , , deFermined t o  be greater than the value shonn; 
alixabeth A. Ealiey and Cliff D. Taylor, analysts. I 

faaple Latitude Longitude Bg-pct . Ca-pct . Fe-pct .  T i - p c t .  6 - P P ~  Se-ppr 
S 6 B 3 5 S 
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Table 6. Esission spectrographic analyses of nonmagnetic heavy-rinerai-concentrate saapies cpllected in 1985 
from the Chandler lake quadrangle, Alaska 

[ I ,  not detected; ( ,  detected but below the l ir i t  of d e t e t ~ i n a t i o n  shoan; ) ,  deternined to be greater than the value shown; 
Belinda P. Arnogast, analyst. 1 

5anpie Latitude Longitude Bg-pct. Ca-pct . Fe-pct . Ti-pct. 1 - P P ~  Be-ppa 
6 S S 5 5 S 

? 0 

31 
100 

2,000 
5 0 
5 3 
7 0 

200 
: 0 

150 
500 
200 
700 
50 

i ,  C O O  
560 

!,OOO 
200 

5 0 

500 
100 
2 0 
2 0 
2 0 
2 0 
20 
2 0 



Table 6. hission spectrographic analyses of nonragnetic heavy-mineral-concentrate sanpies coilected in 1485 
 fro^ the Chandler Lake quadrangle, Alaska--conk. 

jjCL813C f ,000 
C ? C L I ~ ~ C  aoo 
s5CL815C I: G O O  
55CL816C 1,000 
35CL819C 200 
35CL820C ' 300 
? ~ C L ~ Z L C  !: aoo 
S5CL52EC : ,300 
85CL828C 2,900 
B5CL832C 1,530 



Table 6. 3miasion spsctrographic anaigses oi noneagnetic heavy-aiaeral-coacenssate sanpies c o l i e c ~ e d  i; 1385 
fro# the  Chanaler Lake quadrangle, Alaska--cont. 

B 
3 

xi? 
130 
580 

B 
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2 0 
11 

ZOO 


