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W I E S  RELATED TO H A P  

The U.S.  Geological Survey, is required by the Alaskan National Interests 
Lands Conservation Act (Public Law 96-487, 1980), to survey certain Federal 
lands to determine their mineral resource potential. Results f ran the Alaskan 
Mineral Resource Appraisal Program (AMRAP) must be made available to the 
public and be sutmitted to the President and Congress. This report presents 
analytical results of a geochemical survey of the Craig, Dixon Entrance, and a 
small part of the Ketchikan, and Prince Rupert quadrangles, Alaska. 

In the s m r  of 1991 the U.S. Geological Survey conducted supplemental 
reconnaissance geochmical survey of the Craig Study Area, Alaska. This report 
presents data fran the analysis of samples collected during this survey and 
supplmnts U.S. Geological Survey Open-File Report 91-36A (McDanal and others 
1991) where a preponderance of the data generated frm the original 
reconnaissance geochemical survey is presented. The Craig Study Area carprises 
about 1400 mi2 (3600 krr?) in southeastern Alaska, and includes a1 1 of Craig, 
Dixon Entrance, and a small part of the western fringes of the Ketchikan and 
Prince Rupert 1:250,000 scale quadrangles (see fig. 1). Acccess to the study 
area is limited to the use of boats and flost planes. The larger settlmnts 
are Craig, Klawak, Hollis, and Hydaburg with Ketchikan, t o  the east, the 
nearest distributiion center for the studay area. 

A digital Lotus Base format of the data which i s  presented can be found 
on floppy disk in the pocket of this report, U.S.  Geological Survey Open-File 
Report 92-XXX, 

The Craig Study Area contains parts of three northwest-trending 
tectonostratigraphic terranes (Berg and others, 1972, 1978; Monger and Berg, 
1987). From the southwest to the northeast, they are the Alexander terrane, 
the Gravina-Nutzotin overlap asswnblage, and the controversial Taku terrane 
(Brew and Ford, 1984). The climate of the region is mild with an average 
annual rainfall of 100-160 inches, a mean daily terrperature of  60-64'F in July 
and 28-32°F in January. 

The Craig Study Area includes parts of the (frcm west to east) Prince of 
Wales Mountains, Kupreanof   ow lands, and Coastal Foothills (physiographic 
divisions of Wahrhaftig, 1965). The Prince of Wales Mauntains physiographic 
division consists of moderately rugged glaciated mountains with a maximum 
elevation of 3,800 ft. They are disected by steep-walled U-shaped valleys and 
by fiords 600-1,000 ft deep. The Kupreanof Lowlands physiographic division 
consists of islands and channels with a local relief of 300-500 ft and a 
maximun elevation of 1,500 ft. The coastal Foothills physiographic division 
consists of high mountains 3-30 m i  across separated by flat flwt valleys and 
straits 1/2-10 mi wide; with a maxim elevation of 4,500 ft. 



ALASKA 

Figure 1 .  Location map of the Craig Study Area, Alaska 



m s  OF STUDY 

Sample Media 

Analyses of the stream-sediment and heavy-mineral-concentrate samples 
represent the chemistry of the rock mater ia l  eroded frm the drainage basin 
upstream from each sample site. Such information is useful i n  identifying 
those basins which contain concentrations of elements that may be related to 
mineral deposits . Heavy-mineral -concentrate samp 1 es provide information about 
the chemistry of certain minerals in rock material eroded fran the drainage 
basin upstream frcm each sample site. The selective concentration of 
minerals, many of which may be ore related, permits determination of sane 
elements that are not easily detected in stream-sediment sanples. 

Sample Collection 

Forty six heavy-mineral-concentrate and 51 stream-sediment samples were 
collected (plate 1 ) .  Plate 1 shows the localities where samples were collected 
for this supplemental study, in addition to the localities of samples 
collected for the original study as presented by McDanal and others, 1991. 

The stream-sediment samples consisted of active alluvim collected 
primarily from first-order (unbranched) and second-order (below the junction 
of two first-order) streams as shown on USGS topographic maps (scale = 
1:250,000) (plate 1). Each sample was ccmposited frun several localities 
within an area that may extend as much as 20 ft from the site plotted on the 
map 

Heavy-mineral-concentrate samples were collected fran the same active 
alluvim as some of the stream-sediment sarnples. Each bulk sample was 
screened with a 2.0-mn (10-mesh) screen to remove the coarse material. The 
less than 2.0-mn fraction was panned until mst of the quartz, feldspar, 
organic material, and clay-sized material were raved. 

Sample Preparation 

The stream-sediment samples were air dried, then sieved using 80-mesh 
(0.17-mn) stainless-steel sieves, The portion of the sediment passing through 
the sieve was saved for analysis. 

Samples that had been panned in the field were air dried and sieved to 
-35 mesh; brmform (specific gravity 2 ,85 )  was used to remove the remaining 
quartz and feldspar. The resultant heavy-mineral sarrple was separated into 
three fractions using a large electromagnet (in this case a mdified Frantz 
Isodynarnic Separator). The most magnetic material (removed at a setting of 
0.25 ampere), primarily magnetite, was not analyzed. The second fraction 
(removed at a setting of 1.75 ampere), largely ferrmgnesian silicates and 



iron oxides, was saved for archival storage. The third fraction (the 
nonmagnetic material which may include the normagnetic ore minerals, zircon, 
sphene, etc,) was split using a Jones splitter. One split was hand ground for 
spectrographic analysis; the other split was saved for mineralogical analysis. 
(These magnetic separates are the same separates that would be produced by 
using a Frantz lsodynamic Separator set at a slope of 15' and a tilt of 10' 
with a current of 0.2 ampere to remove the magnetite and ilmnite, and a 
current of 0.6 ampere to split the rminder of the s q l e  into paramagnetic 
and normagnetic fractions.) 

Sanple Analysis 

Spectrographic method 

The strewn-sediment samples were analyzed for 35 elmnts and the heavy- 
mineral-concentrate samples were analyzed for 37 elements using a 
semiquantitative, direct-current arc mission spectrographic method 
(modification of Grimes and Marranzino, 1968). The elements analyzed and 
their lower limits of determination are listed in table 1. 

Spectrographic results were obtained by visual cwnparison of spectra 
derived frun the sample against spectra obtained from standards made from pure 
oxides and carbonates. Standard concentrations are geanetrically spaced over 
any given order of magnitude of concentration as follows: 100, 50, 20, 10, 
and so forth. Samples whose concentrations are estimated to fall between 
those values are assigned values of 70, 30, 15, and so forth. The precision 
of the analytical method is approximately plus or minus one reporting interval 
at the 83 percent confidence level and plus or minus two reporting intervals 
at the 96 percent confidence level (btooka and Grimes, 1976). Values 
determined for the major elements, iron, magnesiun, calcium, and titanim, are 
given in weight percent; all others are given in parts per million 
(microgram/gram). Analytical data for samples from the Craig Study Area are 
listed in tables 3, and 4. 

Chemical &hods 

Other mthods of analysis used on samples fran the Craig Study Area are 
smarized in table 2. 

Analytical results for stream-sediment and heavy-mineral-concentrate 
samples are listed in tables 3 and 4 respectively. 

DATA STORAGE SYSTEM 

Upon canpletion of all analytical work, the analytical results were entered 
into the Branch of Geochmistry computer data base called PLUTO. This data 
base contains both descriptive geological information and analytical data. 
Any or all of t h i s  information may be retrieved and converted to a binary form 
(STATPAC) for computerized statistical analysis or publication (VanTrmp and 
Miesch, 1977). 



DESCRIPTION OF DATA TABLES 

Tables 3 and 4 list the results of analyses for the san-ples of stream 
sediment and heavy-mineral concentrate, respectively. For the two tables, the 
data are arranged so that column 1 contains the USGS-assigned sample ncrmbers. 
These nunbers correspond to the nwnbers shown on the sits location map (plate 
1). C o l m s  in which the element headings show the letter "S" below the 
element symbol are mission spectrographic analyses; "AA" indicates atmic 
absorption analyses; "ICP/pW indicates inductively coupled plasma-atcmic 
mission spectroscopy, partial analysis. A letter "N" in the tables indicates 
that a given element was looked for but not detected at the lower limit of 
determination shown for that elmnt in table 1. For mission spectrographic 
analyses, a "less than" symbol (0 entered in the tables in front of the lower 
limit of determination indicates that an elmnt was observed but was below 
the lowest reporting value. For AA and ICP analyses, a "less than" syrrbol (<) 
entered in the tables in front of the lower limit of determination indicates 
that an element was below the lowest reporting value. If an elmnt was 
observed but was above the highest reporting value, a "greater than" s w o l  
0) was entered in the tables in front of the upper l i m i t  o f  determination. 
If an element was not looked for in a sample, two dashes (--) are entered in 
tables 3 and 4 i n  place of an analytical value. 
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TABLE 1.--Limits of detwmination for the spectrographic analysis of 
stream sediments, based on a lo-mg sarple 

[The values shown are the lower 1 imits of determination assigned by the Grimes 
and Marranzino method, except for those values in parentheses, which are the 
lower value4 assigned by the Myers and others method. The spectrographic limits 
of  detennination for heavy-mineral-concentrate sarrples are based on a 5-mg 
sample, and are therefore two reporting intervals higher than the limits given 
for rocks.] 

E 1 m n t s  Lower determination limit Upper determination limit 

Percent 

Iron (Fe) 0.05 20 
Magnes i um (Mg ) 0.02 10 
Phosphorus (P) 0.2 10 
Calciun (Ca) 0.05 20 
Sodim (Na) 0.2 5 
Titaniwn (Ti) 0.002 1 

Parts per million 

Manganese ( ~ n )  10 5,000 
Silver ( ~ g )  0.5 5,000 
Arsenic (As) 
Gold (Au) 
Boron ( 0 )  
Bar iun (Ba) 
Berylliun (Be) 
Bismuth ( B i )  
Cactniun (Cd) 
Cobalt (CO) 
Chramim (Cr)  
Copper (Cu) 
Gallium (Ga) 
German i m ( G e )  
Lanthanum (La) 
Molybdenun (Mo) 
Niobiun (Nb) 
Nickel ( ~ i )  
Lead (Pb) 
Antimony (Sb) 
Scandiun (Sc)  
Tin (Sn) 
Stront i un (St- ) 
Vanadium (V) 
Tungsten (W) 
Y t t r i u n  (Y) 
Zinc (Zn) 
Zirconium ( Z r )  
Thorium (Th) 



TABLE 2.--Chemical methods used 

[AA atmi c absorption ; I CP = inductive 1 y coup 1 ed plasma spectroscopy] 

Element or Determination limit 
constituent Samp 1 e Met hod (micrograms/ Reference 
detemi ned type gram or ppm) 

Gold (Au) stream AA 
sediments 

Mercury (Hg) stream A A 

Silver (Ag) 
Arsenic (As) 
Gold (Au) 
Bismuth (Bi) 
Cahiun  (Cd) 
Copper (Cu) 
Molybdenum (Mo) 
Lead (Pb) 
Antimony (Sb) 
Zinc (Zn) 

sediments 

stream I CP 
sediments ICP 

I CP 
I CP 
ICP 
I CP 
I CP 
I CP 
I CP 
ICP 

Modification of 
Thmpson and 
others, 1968. 

Koirtyohann 
and 
Khalil, 1976. 



detected; ( ,  deta  
Table 3. R E N T S  OF ANALYSIS OF STREM-SEDIMENT SAMPLES 

:ted but below the limit of determination shown; ), determined to  be great :er than the value shown .I 

Field 
Number 

Lab No Lat Long Ag-ppm AS-ppm Au-ppm Bi-ppm Cdwm Cu-ppr 
ICPIp ICPIp ICP/p ICP/p ICP/p IcPlp 



Table 3 .  contirmed - REWTS OF ANALYSIS OF STREAM-SEOIHENT S M t E S  6 

Field 
Number 





Table 3 .  continued - RESULTS OF ANALYSIS OF STREAM-SEDIMENT SAMPLES 

Field Y-ppa Zn-ppn Zr-ppm A u - P P ~  Hg-PP~ 
Nuaber 5 S S A A A A 



Field 
Number 

Table 4. RESULTS OF ANALYSIS OF HEAVY-NINER4L-CONCWTRArE S M E S  
detected; (, detected but below the limit of &ternination shown; ), determined to be greater than the value 

l a b  No Lat Long Ca-pct. Fe-pct. Hg-pct. Na-pct. P-pct. Ti-pct. Ag-pplll As-wm Aum 
S S S S S S S S S 

15 20 10 0.5 N0.5 2 N 1 N 500 
1 ) 50 0.2 ( 0.5 N 0.5 0.5 50 1000 

0.2 50 0.2 N 0.5 N 0.5 ) 2 10 700 
0.1 ) 50 0.05 ( 0.5 N 0.5 0.1 30 lo00 

10 20 5 0.7 N 0.5 2 N 1  N500 
10 30 5 0.5 N0.5 ) 2  N 1  N500 
10 15 3 0,s N 0.5 1 N 1  N500 
15 15 3 0.5 N 0.5 0.7 ( 1 N 500 
7 50 2 0.5 N 0.5 ) 2 1 N500 

15 20 7 0.5 N 0.5 1 N1 NSDO 
7 20 5 (0.5 N0.5 1 2  ( 1  N W  
7 30 5 0.5 N0.5 ) 2  ( I  N5W) 
7 30 5 ( 0.5 N 0.5 ) 2 3 N 500 

15 15 10 0.5 N 0.5 2 N 1 N 500 
10 20 7 (0 .5  N0.5 ) 2  ( 1  N500 
10 30 5 0.5 N 0.5 ) 2 N 1 N 500 
10 30 5 0.5 NO.5 ) 2  5 N W  
10 50 5 0.5 N 0 . 5  ) 2  ( 1  N5M) 
15 15 10 0.5 N  0.5 ) 2 N 1 N 500 
10 30 7 0.5 N 0.5 ) 2 ( 1 N 500 
10 20 7 ( 0.5 N 0.5 ) 2 N 1 N 500 
7 20 7 0.5 N0.5 1 2  N 1  NSM) 

10 30 5 (0 .5  N0.5 1 2  N 1  N500 
10 30 7 0.5 N 0.5 ) 2 N 1 N 500 
10 20 7 0.5 N0.5 ) 2  N 1  NSOO 
10 30 3 0.5 N0.5 1 2  N 1  NSOO 
5 50 2 0.5 N 0.5 2 300 N 500 
3 )SO 1 ( 0.5 N 0.5 ) 2 2 N500 

10 20 5 0.5 N 0.5 1.5 N 1 N 500 
10 20 7 0.7 N 0.5 ) 2 N 1 N 500 
10 15 7 0.5 N 0.5 2 N 1 N 500 
7 20 7 0.5 N0.5 1 2  N1 N100 

15 15 7 1 N0.5 1.5 N 1 N500 
7 20 5 ( 0 .5  ( 0 .5  ) 2  N 1  N500 

10 20 5 0.5 N 0.5 1 2 N I N 500 
7 50 3 0.5 N 0.5 ) 2 200 N 500 

10 50 5 0.5 NO.5 ) 2  N 1  N500 
10 30 7 0.7 N 0.5 2 N 1 N 500 
7 50 3 0.5 N0.5 2 N 1 N 500 
7 20 5 0.5 N 0.5 2 N 1 ( 500 
7 30 2 0.7 N 0.5 0.7 N 1 N 500 

10 20 5 0.5 N 0.5 ) 2 N 1 N 500 
7 20 3 0.5 N0.5 ) 2  N 1  NW 

10 30 5 0.5 N 0.5 ) 2 N 1 N 500 
10 20 5 ( 0.5 N 0.5 2 ( 1 N 500 
10 20 7 ( 0.5 N 0.5 2 N 1 N 500 

shown .I 






