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The U.S. Geological S w e y  is required by the Alaskan National Interests Lands Cmsavation Act 
(Public Law 96487, 1980) to survey certain f e d d  lands to determine their m i n d  values, if any. Results h m  
the Alaskan Mineral Reswrce Assessment Program (AMRAP) must be made available to the public and be 
submitted to the President and the C o n p s .  This report presents analytical results of a geochemical survey of 
the Gulkana quadrangle, Alaska 

The study of the geoc- of the Gullma quadmqle (Fig.1) began in the mid-198Ws as part of 
USGS AMRAP studies. Geologists from the Bmch of Geochemkhy collected stream-sediment and heavy- 
mineral-concenM samples in the summets of 1986,1988, and 1990. ]Rack samples were collected by 
geologists h m  the Branch of A l b  Geology in the summers of 1983, 1985, and 1987. 

'Ihe Gulkana quadmgle is located ktwa latiades 62" and 63" north and longitudes 144" and 147" 
wst 'Ihe town of Gulkana is I d  in the south central part of the quadraugle (f~g-2). The Richardson 
Highway runs noribsouth dividing the quadrangle into east ad M& halves. The Copper River crosses the 
center of the study area and flow to the southwest into the Gulf of Alaska (south of the study area). The 
crescent shaped drabge basin of the Copper River covers appmxjmately 23,000 sq miles ~ l 9 0 S ) ,  
and is ringed by the Chugach Momlains to the south, the Alaska Range to the north, the Taketna Mombins to 
the wst, and the Wrangelt Mountains to the easl The basin is filled with unconsolidated soils, d c i a l  glacial 
deposits, and swamp (Noklebedg and others, 1988). The Wrangell-St E l k  National Fkwve, National Park 
lands, and W~lderness areas colnprise most of the SE quarter of the quadrange (approximately 1800 sq miles) 
and includa the Wrangell Mmmtahs. haLch of the Wrangell haamCains m covered by glaciers and ice fields. 

h msjw belts of bedrock are present within the quadrangle. lley are the Wrangellia Tenme, the 
I&tmm@c Complex of the Gulkana Riwr (MCC;R), and the Peninsular T m e  (Nokleberg and others, 1986) . 
The Wremgellia terrane, located along the &em boundsry of the quadrangle, is w e  chiefly of Late 
Paleozoic volcanic and sediinmtaty rocks that are overlain by the Nikolai Greenstone and gabbros of Late 
Triassic age. Cretacews granodiorite and quark diorite bodies I d l y  intrude the Triassic and older rocks. 

The M m  is similar to the i n f d l y  named Southem WmgeIlia Temtne Margin as described by 
Pla&er and others (1989) in the adjaoent Valdez and U y  quadrangles (Nok1dm-g and &as, 1989). The 
age of the MCGR is cansidered PreLate Jurassic (Noklekg and others, 1986). This metamorphic complex is 
composed chiefly of memolcanic aad rocks, in- by sdktose hornblende diorite, gabby 
schistose grandiorite, schistose quark moIurmittq and schistose quartz diorite. The Wrangellia Tenme to the 
northis ~ f i . o m t h e ~ b y t h e P a x s o n L a k e F a u l t t h a t i s ~ l y ~ ~ n c e a l e d  bythesediments in the 
CoppaRiverBasiin. ~eMCCiRisseparated~thePenirrsulartearanetothe~~~bytheWestForkF~ 
that is d e d  and is projected to follow a p p m h k l y  the Etrainage of the West Fork of the Gulkana River 
until it crosses the Copper River and is projected to trerad nearly north-- (Pla£ker and others, 1989). 

The l'ahmlar Terrane is composed chiefly of the Ifiyodacii dacite, and andesite flows and minor 
sandstone units of the Eiarly Jurassic Tak&na F o d o n ;  Lati: Jumssic gmnodiorite, quartz diorite ,and schistose 
hornblende @bra plutons are also present (N0klek-g md others, 1986). 

Overlying the Wrangellia Terrane and MCGR in the muheast corner of the quadrangle is Cenozoic 
basalt and andesite of the Wmgell Mountah. Quaternary alluvium, colluvium, glacial, and glaciofluvial 
deposits cover much of the q d m g l e .  

Prospectors began exploring for gold in the Copper River Basin area during the late 1800's. The gold 
placer deposits of the (Xst&ha and the Slana River distrids, located in tfie northeast comer of the quadrange, 
mere h v e r e d  in the late 1800's and wre productive for s e v d  years (Mendenhall, 1905). The lode claims in 



Figure 1. Idex map showing the location of the Gulkana quadrangle (shaded area). Highways are shown as 
heavy dashed line. 1 440 

Figure 2. Generalized map showing geolw and mining districts. 'Ihree bedrock terranes identified in the 
qur#lrangle are the k b d a r  T m e  0, the Metamorphic Complex of Gullcana (MCGR), and the Wrangellia 
Terrane 0. 'lk quatanary volcanic rocks of the Wrangell Mountains ovalie Wrangellia Terrane in the 
southeast corner of the quadrangle. The Ahtell Creek minerals area is located in the northeast corner of the 
quadrangle and is shaded The Hogan Hills mineralized area is located near the center of the quadrangle 



the Slana district are plymetallic qua& veins with variable amounts of chalcopyrite, galena, sphalerite, 
occasionally asso~iated with argentifexow tehhedrite, native bismuth, and rare tFaces of gold (Moffit, 1944). As 
of 1968, none of these lode deposits had been commercially developed (Richter, 1%8). Small copper and silver- 
bearing quatlz vein ocarrences are hosted in volcanic rocks near Hogan Hills in the northatral part of the 
quadrangle (Rose and Saunders, 1970). 

Analyses of the stmm-sdnmt samples represent the chemistry of the rock rnaterial eroded fmm the 
drainage basin upstream h m  each sample site. Such information is useful in id- those basins h a t  
contain ~ c m s  of elements that may be related to mind w i t s .  Heavy-minaal-concen~ samples 
provide information about the mhmlogy aed chemistry of each sample site. The selective concentration of 
mine& many of which may be ore related, permits ddmmimtion of some elements that me not easily debcted 
in stmmditnent samples, R m k  samples were collected from ~rnaltmcl, altered, and minemlized outcrops. 

Analyses of unaltered and u n m i n d i  rock samples provide background geochemical data for 
individual rock d. On the other hand, analyses of altered and mineralized rocks, whm pment, may piwide 
useful gmhnical Somation about the major- and fmeelernent assunbhgcs ass txkd  with the m i n e d i d  
system 

h p l e  Cbllection 

stran-sediment and hay-mineral concentmte samples were collected at appmxhakly 550 s i b  (plate 
1). The werage sample density is 1 site 14.6 sq, mi. in the Wrangell Mountains and 1 site/ 8.3 sq.mi. in the 
northem quarter of the study area Due to the thick Q u a k m q  cover, samples were not collected h n  the 
Copper River Basin Bedrock grab samples wm qAlected h m  an additional 146 sites (Plate 2). 

s h ? a m a s r n l p l e s  
'Ihe stream-sediment samples consisted of active alluvium collected primarity ffom fbt-order 

(uabranched) and secondader (below the junction of tw fmt&) shams as shown shown the USGS 
bpogqi ic  merps (scerle = 1:63,360). Stream sediment samples are cmpmites of &wgmined sediment 
collected along stream banks and below slow water and -grained sediment collected along stream bottoms 
aad &mmeIs of f h b  moving water. Each composite sample is taken fbm several l&& within the sham- 
bedthatxrqexkdas much as SO feet fromthe siteplottedonthemap. 

~ ~ c o ~ ~ I P S  
H e a v y - M e  samples w r e  collected h m  the same active duvium as the stream-sediment 

samples. Each bulk simple was scseeaKd through a 2.0-mm (10 mesh) screen to m v e  coarse material. The 
less-than 2.@mm fraction m s  panned until most of the quartq feldspar, oqpic mahiid, and clay-sM 
matmds w m  mnoved. 

llock saprplles 
Rock samples w m  collected f b m  mineralized and mmkmkd outmps. Rack descriptions are listed 

in Table 5. 

The stream-sediment samples were air dried, then sieved using 8 @ d  (0.17-mm) stainless-steel sieves. 
The pwticm of the sediment passing through the sieve was saved for analysis. 

After air drying, bmmofm (specific gravity 2.8) was used to remove the remaining quartz and 
feldspar fnrm the heavy-minemlaimrmak samples tfiat had been panned in the field. The resultant heavy- 
mind sample was sepamkd into three M o m  using a large elmmagnet separator (in this case a md5ed 



Fmtz I d p a n i c  Separator). The most magnetic W o n ,  pirnarib magneti@ was not analyzed. The second- 
most magnetic fmtion, largely fixmmgnesian silicates and iron oxides, was saved for analysis/dval storage. 
The third and least magdc  f t d o n  (which may include nonmagnetic ore min& k n ,  sph- etc.) was 
hand ground for pcfqpphic analysis. 

Rock samples wm reduced to 114 inch hgments in a jaw crusher. Crushed samples were split, if 
necessary, and fed into a Braun vertical pulverizer equipped with ceramic plates. Samples were pulveihd to 
approximately minus 100-mesh (1.5 mm) and mixed to itlfllre homogeneity. 

-*- 
The stmmdiment and rock s~mples wre d y e d  for 35 elements, and heavy-mind mmntrate 

samples for 37 elements using semiqwutkdve, ~~t arc emission pcbugqhy (Grimes d 
Marranzino, 1968). The elements analyzed and their l m  limits of debmidan are listed in Table 1. Sample 
spectra are recorded -ally and a n d M o n s  were dekmined by visual comparison of spectra 
derived from the sample against spectra obtained from standads made from pure oxides and cdmaks. 
Standard ~ 0 0 s  are pmetrically spaced over any given order of magnitude. of concen~ons as follow: 
100,50,20,10, and so fbrth. Samples whose contmtdon are esthahl to fall bdween those values me 
assigned values of 70, 30, 15, and so forth. The precision of the analytical method is approxb&ly plus or 
minus one reporting i n t ad  at the 83 percent confdence in& and plus or minus two reporting iraervals at the 
% percent confidence level (Moboh and Grimes, 1976). Values determined for major elements (iron, 
magnesium, calcium, and titanium) are given in weight pemnt; all others are given in parts per million 
(rnicmgmmdgcam)). Analytical data for samples fimn the G u h  quadrangle are W in tables 3,4, and 6. 

Qiemzi!dm~ 
In addition to qxdqpphic analyses, stream-sediment and rock samples were analyzed for five 

elanen& by atomic abmqtion spectrometry (AAXULewy and V i e  1986). Stream sediment samples WE 

analyzed for an additional IO-ele~ents and rocks samples w m  analyzed for an addit id 5-elements by 
indudively-coupled p b - c  eanission spectmmety (ICP-AES) ( IWdia, 1990). 'Ihese additional methods 
have 1- l i d  of detdon for these select elements than by the emission-qedmgqhic method. The 5- 
element AA method was used on the 1986 sfmmsediment and rock samples. The lO-element ICP-AES method 
was used on the 1988 and 1991 stream-sediment samples. The limits of determidon for each method are l i  
in table 2. Analytical d t s  are listed in tables 3 and 6. 

R ~ A h 5 4 L Y S . B  STORAGE SYXKHU 

Upon completiw of dl analytical wxk the analytical d t s  wit entered into a computer-based fde 
called Rock Analysis Storage Systm @ASS). This databsse contab both M p t i v e  geological i n f i i o n  
and analytical data. Any or all of this information may be retrieved and w n v d  to a b i i  form (STATPAC) 
for computerid stathtical adpiis and publication (Van Tnmy, and Mi& 1977). 

DETCREUON OFDATA T B L B  

Tables 3,4, atad 6 list the results of analyses for stram-sedimerrt, heavy-mineralconcmme, and rock 
samples, respectively. In thtfiese three tables the data are amngd so that column 1 contains USGSassigned 
sample numbers. 'Ihese numbem correspond to the number shown on the site location map (plate 1 and 2). The 
next !MO columns contain latitude and longitude listed in degrees, minutes, and seconds. Columns in which the 
element hadings show the letter "S" below or to the side of the element symbol indicate emission 
spectrographc analyses; "AA" to the side of an element symbol indicate, atomic absorption analyses; 'T" next 
to an element wfm to the 1kIenxnt (for mks only 5-elements wre determined) ICP analyses. A letter "N" 
in the tables indicates hat a given element WEIS looked for but not dekted at the lower of dekmmt~ 

. . 
on 

shown for that element (table 1). If an element was observed but was below the lowest reporting value, a "less 



than" symbol (9 was e n W  in the tables in front of the lower l i t  of dekmkdon. If an element was 
0-ed but was above the highest reporting value, a "greater than" symbol (>) was entad in the tables in h n t  
of the upper limit of dekmkdon. If an element w s  not looked at in a sample, several dashes (-) are entad 
in tables 3,4, and 6 in place of an analytical value. Table 5 l i i  the field number of the sample, the name of 
the 15 x 30 minute quadrangle in which the sample site is located (e.g. D l )  and ptmgraphic descriptions of the 
samples collected a d  analyzed 
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Table 1. K i t s  of cktedw for IX;ARC &on -. 



Table 2 0 t h  meth& of chemical analysis for ~ s c d i m c n t  and rock samples 

UalEnt Atvmic . .  A M o n  w m e b v  (AM - . .  elv coded plasm - atow 
~mtof- --lo= - n for ten clementa 

l M @ d d B 4  

Ag 0.045 ppm 

As 10 ppm 0.600 ppn 

Au 0.150 ppn 

Bi 3 p ~ n  0.600 ppm 

a 0.10 ppm 0.050 ppm 

al 0.050 ppm 

MD - O.m ppn 

Pb - 0.600 p 

Sb 2 m  0.600 p p  

Zn sppm 0.050 ppm 



Table 3. Data from stream-sediment samples, Cutkana quadrangle, Alaska 
detected but below the limit of determination shown; z, determined to be greater than the value shown] [N, not detected; c ,  

Sample LATITUDE LONG1 TUD 

145 41 48 
145 59 20 
146 6 10 
146 12 55 
146 14 17 
146 18 52 
146 23 5 
146 23 3 
146 17 10 
146 13 9 

C A S  

1 
1 
1.5 
1 
1 
1 
1.5 
1 
1 
1 



fable 3. Data from stream-sediment samples, Gulkana quadrangle, Alaska--Continued 

Sample 



T a b l e  3. Oara f rm stream-sediment samples, Eulkana quadrangle. Alaska-- Xont i nued 

Sample GE-PPH-S LA-PPH-S 



Table 3. Data from stream-sediment samples, Gulkana quadrangle, Alaska--Continued 

V-PPM-S 

300 
200 
200 
200 
200 
200 
200 
200 
200 
200 

SO 
200 
150 
150 
200 
200 
150 
150 
200 
100 

200 
200 
200 
200 
200 
200 
200 
200 
ZOO 
200 

200 
200 
200 
200 
150 
150 
200 
200 
200 
200 

200 
150 
150 
150 
150 
200 
150 
200 
150 
200 

100 
300 
300 
200 
150 
150 
100 
150 
200 
200 

Sample 

500 
200 
300 
200 
ZOO 
300 

4 0 0  

300 
zoo 
200 



Table 3. Data from stream-sedimnt samples, Gulkana quadrangle, Alaska--Continued 

Sample 01-P-PPM AS-AA 

N 
10 
10 
10 
20 
20 
10 
10 
10 
10 



Table 3. Data from stream-sediment sanples, Gulkana quadrangle, Alaska--Continued 

Sample LATITUDE LONGITUD CAPS FE-S HG-S NAPS P S T I $  AG-PPM-S AS-PPM-S 



Table 3. Data from stream-sediment sanples, Gulkana quadrangle, Alaska--Continued 

Sample 

062 
063 
064 
065 
066 
067 
068 
069 
070 
071 



Table 3. Data frun stream-sediment samples, Gulkana quadrangle, Alaska--Continued 

Sample 

062 
063 
064 
065 
066 
067 
068 
069 
070 
071 



Table 3. Data from stream-sediment sanples, Gulkana quadrangle, Alaska--Continued 

200 
200 
200 
zoo 
200 
200 
150 
200 
200 
200 



Table 3. Data from stream-sediment sanples, Gut kana quadrangle, Aiaska--Cont inued 

AS-AA 



Table 3. Data fran stream-sediment samples, Gulkana quadrangle, Alaska-. .Cant inued 

LAT 1 TUDE NA-S P S 



fable 3. Data from strean-sediment samples, Gulkana quadrangle, Alaska--Continued 

sample AU-PPM-S 8-PPM-S BA-PPH-S BE-PPM-S BI-PPM-S cD-PPM-S CO-PPM-S CR-PPM-S CU-PPM-s GA-PPM-s 



Table 3. Data from stream-sediment samples, Gulkana quadrangle, Alaska--Continued 

Sample GE-PPM-S LA-PPM-S HN-PPM-S MO-PPM-S NB-PPM-S NI-PPM-S PB-PPM-S SB-PPM-S SC-PPM-s SN-PPM-S 



Table 3. Data from stream-sediment samples, Gulkana quadrangle, Alaska--Continued 

Sample 

123 
1 24 
125 
1 26 
127 
128 
1 29 
130 
131 
132 

133 
134 
135 
1% 
137 
138 
139 
140 
141 
142 

143 
144 
145 
146 
147 
148 
149 
150 
151 
152 

153 
154 
155 
156 
157 
158 
159 
160 
161 
162 

163 
164 
165 
1 66 
167 
168 
169 
170 
171 
172 

in 
1 74 
in 
178 
1 79 
183 
184 
185 
186 
187 



Table 3. Data from stream-sediment samples, Gulkana quadrangle, Alaska--Continued 

Sample 61-P-PPM 



Table 3. Data frm stream-sediment salrples, Gulkana quadrangle, ALaska--Continued 

N A S  Sample LATITUDE 



Table 3. Data f r m  stream-sediment sanples, Gulkana quadrangle, Alaska--Continued 



Table 3. Data from stream-sediment samples, Gulkana quadrangle, Alaska--Continued 

sample GE-PPM-S LA-PPH-S MN-PPM-S MO-PPM-S NB-PPM-S HI-PPM-S PB-PPH-S SB-PPM-S SC-PPM-S SN-PPM-S 



Table 3. OaEa from stream-sediment samples, Gutkana quadrangle, Alaska--Continued 

Sample SR-PPH-S 

200 
200 
200 
200 
300 
200 
300 
300 
200 
200 

200 
ZOO 
200 
200 
300 
300 
200 
300 
200 
200 

200 
150 
200 
200 
200 
100 
300 
300 
300 
200 





Table 3. Data from stream-sediment samples, Gulkana quadrangle, Alaska-- ,Cant i nued 

LONGITUD C A S  F E S  H G S  



Table 3. Data from stream-sediment samples, Gulkana quadrangle, Alaska--Continued 



Table 3. Data from stream-sediment samples, Gulkana quadrangle, Alaska--Continued 



Table 3. Data from stream-sediment sarrlples, Gulkana quadrangle, Alaska--Continued 

266 200 N 
267 300 N 
268 200 N 
269 200 . N 
270 ZOO N 
271 300 N 
272 200 N 
273 150 N 
274 200 N 
275 200 N 

zoo 
200 



Table 3. Data from stream-sediment samples, Gulkana quadrangle, ALaska--Continued 

CU-P-PPH HO-P-PPM PB-P-PPM SB-P-PPH ZN-P-PPM AU-M AS-AA 81-AA CD-M SB-AA ZN-AA 



Table 3. Data from stream-sedimnt samples, Gulkana quadrangle, Alaska--continued 

L A 1  I TUDE F E S  

5 

MG-S 

7 

N A S  

2 
2 
2 



Table 3. Data froan stream-sediment san'ples, Gutkana quadrangle, Alaska--Continued 

Sample AU-PPM-S 0-PPM-S 



Table 3. Data from stream-sediment sanples, Gulkana quadrangle, Alaska--Continued 



Table 3. Data from streem-sediment sanples, Gulkana quadrangle, Alaska--Continued 





Table 3. Data from stream-sediment sanples, Gulkans quadrangle, Alaska--Continued 

LONG 1 TUO F E S  11e LATITUDE 



Table 3. Data from stream-sediment samples, Gulkana quadrangle, Alaska--Continued 

Sample AU-PPM-S 



Tabte 3. Data from stream-sediment sanples, Gulkana quadrangie, Alaska--Continued 



Table 3. Data from stream-sediment samples, Gulkana quadrangle, Alaska--Continued 

Sample 

200 N 
ZOO N 
1 SO N 
150 N 
200 N 
200 N 
200 N 
200 N 
500 N 
200 N 

300 N 
200 
150 

N .  
N 

300 N 
300 N 
200 N 
200 N .  
300 N 
200 N 
300 N 



Table 3. Data from stream-sediment samples, Gulkana quadrangle, Alaska--Continued 

Sample 



Table 3. Data frm stream-sediment sanples, Gulkana quadrangle, Alaska--Continued 

Sample LAT l TUOE LONG I TUD p- S T I S  AG-PPM-S 



Table 3. Data from stream-sediment sanptes, Gulkana quadrangle, Alaska--Continued 



Table 3. Data from stream-sediment samples, Gulkana quadrangle, Alaska--Continued 



Table 3. Data from stream-sediment samples, Gulkana quadrangle, ~laska--continued 



Table 3. Data from stream-sedimt sanples, Gulkana quadrangle, Alaska--Continued 

AS-AA 

- - - * 
- - 
* - 
" - 
- - 
* - - * 
-- - - 





Table 3. Data from stream-sediment samples, Gulkana quadrangle, ~laska--continued 



Table 3. Data from stream-sediment samples, Gulkana quadrangle, Alaska--Continued 

Sample 



Table 3. Data frm stream-sediment sanples, Gulkana quadrangle, Alaska--Continued 



Sanple 01-P-PPM 

575 N 
600 N 
60 1 N 
602 N 
603 N 
604 N 
605 N 
606 N 
607 N 
608 N 

Table 3. Data from stream-sediment samples, Gulkana quadrangle, ~laska--Continued 

AS-AA 61-AA 



Table 4. Data from heavy-mineral-concentrate samples, Gul kana quadrangle, AK 
detected but below the L i m i t  of determination shown; >, determined to be greater than the value shown] IN, not detected; e ,  

LONGITUO CA X-S FE X-S HG X-S NA X-S P X-S T I  X-S AGPPH-S ASPPH-S LAT I TUOE 



Table 4. Data from heay-mineral-concentrate sanples, Gulkana quadrangle, AK--Continued 

Sample AU PW-S B PPM-S BA PPM-S BE PPM-S B I  PPM-S CD PPM-S CO PPM-S CR PPM-S CU PPM-$ 





Table 4. Data frm heavy-mineral-concentrate samples, Gulkana quadrangle, AK--continued 

Sanple SN PPM-S SR PPM-S TH PPH-s V PPM-S U PPH-S Y PPM-S ZN PPH-S ZR PPH-S PD PPM-S PT PPH-S 

ZOO 
150 
150 
100 
200 
200 
150 
150 
200 
200 







Table 4. Data from heavy-mineral-concentrate sarrples, ~ulkana quadrangle, AK--~~ntinwd 

. S e ~ p l e  GA PPR-S GE PPM-S LA PPM-S MN PPM-S HO PPM-S NB PPM-S N I  PPM-S PB PPM-S SB PPM-S SC PPH-$ 



Table 4. Data from heavy-mineral-concentrate satples, Culkana quadrangle, AK--Contir~Ued 

Sample. SN PPM-S SR PPM-S TH PPM-S V PPM-S W PPH-S Y PPM-S 2N PPH-S ZR PPH-S PD PPM-S PT PPU-S 

150 100 
ZOO N 
200 N 
200 N 
200 300 
150 N 
200 N 
200 N 
100 N 
200 N 



Table 4. Data from heavy-mineral-cmentrate samples, Gulkana quadrangle, AK--Continued 

Sample LATlTUDE LONGITUD CA X-S FE X-S MG X-S NA X-S P %-S T I  %-$ AG PPM-S AS PPM-S 



Table 4. Data frun heavy-mineral-concentrate sanples, Gutkana quedrangle, AK--Continued 

S-le AU PPH-S B PPM-S BA PPM-S BE PPM-S B I  PPM-S CD PPM-S CO PPM-S CR PPH-S CU PPM-S 



Table 4. Data frun heavy-mineral-concentrate sanples, Gulkana quadrangle, 

Sanple GA PPH-S GE PPM-S LA PPM-S HN PPH-S HO PPH-S NB PPH-S HI PPH-S SB PPH-S SC PPH-S 



fable 6 .  Data from heavy-mineral-comentrate samples, Gulkena quadrangle, AK--Continued 

Sarrple SN PPM-S SR PPH-S TH PPN-S V PPH-S W PPH-S Y PPH-S ZN PPM-S ZR PPM-S W PPH-S PT PPM-S 



Table 4. Data from heavy-mineral-concentrate samples, Gulkana quadrangle, AK--Continued 

Semple LATITUDE LONGITUD CA X-S FE %-S HG X-S NA X-S P X-S  T I  X-S AGPPM-S ASPPH-S 



Table 4. D a t a  f ran heavy-mineral-cancentrate rarnples, Gulkana quadrangle, AK--Cont inued 

Swple AU PPM-S B PPM-S BA PPM-S BE PPM-S B I  PPM-S CD PPM-S CO PPM-S CR PPM-S W PPM-S 



Table 4. D a t a  frm heavy-mineral-eowentrate sanples, Gulkana quadrangle, A K - - C o n t i n u e d  

Sanple- W\ PPM-S GE PPM-S LA PPM-S nN PPM-S MO PPH-S NB PH-S N I  PPM-S PB PPM-S SB PPM-S SC PPM-S 



Table 4. Data from heavy-mineral-concentrate sampl~s, Gulkana quadrangle, AK--Continued 

Sanple SN PPn-S SR PPH-S TH PPM-S V PPH-S W PPM-S Y PPH-S ZN PPH-S ZR PPM-S PD PPM-S PT PPM-S 



Table 4. Data from heavy-mineral-concentrate sarrples, Gulkana quedrengle, AK--Continued 

sanple LATITUOE LONGITUD CA X-S FE X-S HG X-S NA X-S P X - S  TI X-S AG PPM-S AS PPM-S 



Table 4. Data from heavy-mineral-concentrate samples, Gulkana quadrangle, AK--Continued 

6 PPM-S BA PPH-S BE PPM-S 01 PPM-S CO PPM-S CO PPH-S CR PPH-S CU PPM-S Sample AU PPM-S 

ZOO 
150 
150 
200 
300 
300 
200 
200 
200 
300 



Table 4. Data fran heavy-mineral-concentrate sanples, Gulkena quadrangle, AK--Continued 

Sample 

337 
338 
339 
340 
341 
342 
343 
345 
346 
347 

348 
349 
350 
351 
352 
353 
354 
355 
356 
357 

358 
359 
360 
361 
362 
364 
365 
366 
367 
368 

GA PPH-S 

20 
10 
15 
15 
20 
30 
20 
30 
15 
15 

15 
20 
20 
20 
15 
15 
30 
20. 
*lo 
15 

20 
20 
20 
15 
15 
20 
20 
30 
20 
20 

GE PPM-S LA PPM-S HN PPM-S 

1,000 
700 
300 
700 

1 , 000 
700 
500 
700 
700 

1,000 

1,000 
700 

- 700 
700 
700 
500 
500 
700 
300 

1,000 

700 
700 
roo 
300 
500 

1,000 
700 
700 
roo 
500 

PPM-S 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
15 
N 
10 
N 
N 
N 
N 

N 
4 0  
N 
N 
N 
N 
N 
N 
N 
N 

NB PPM-S 

70 
50 
50 
50 
50 
70 
50 
70 
70 
50 

4 0  
70 
TO 
70 
70 
70 
50 
70 
50 
50 

70 
70 
50 
50 
50 
50 
50 
50 
50 
50 

NI PPM-S PB PPM-S 

20 
c20 
20 
<20 
20 
20 
70 
20 
20 
20 

<20 
<20 
20 
20 
<20 
c20 
70 
30 
50 
20 

c20 
70 
20 
<20 
*20 
30 
<20 
20 
30 
20 

SB PPM-S SC PPH-S 



SN PPH-S 

N 
N 
N 
N 
N 
N 

9 0  
N 
N 
N 

~ 2 0  
N 
N 
N 
N 
N 
N 
N 
30 
150 

N 
N 
N 

<20 
N 
N 
N 
N 
N 
N 

Table 4. Data from heavy-minral-concentrate samples, Gulkana quadrangle, AK--Continued 

SR PPH-S 

700 
700 
700 
700 
700 
700 
700 

1,000 
700 

1,000 

1,000 
700 

1,000 
700 
700 
700 
700 

1,000 
300 

1,000 

700 
700 

1,000 
700 
700 

1,000 
m 

1,000 
1,000 
1,000 

TH PPH-S V PPH-S 

300 
300 
300 
300 
300 
300 
200 
300 
300 
300 

300 
300 
300 
300 
300 
300 
200 
300 
200 
300 

300 
200 
300 
300 
300 
300 
300 
300 
300 
300 

W PPH-S Y PPH-S 

500 
300 
300 
200 
150 
300 
200 
200 
150 
300 

150 
150 
150 
200 
150 
200 
150 
150 
300 
500 

150 
150 
150 
300 
100 
150 
150 
150 
100 
150 

ZN PPH-S 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

ZR PPM-S 

B2,OOO 
22,000 
>2,000 
.2,000 
22,000 
>2,000 
P2,OOO 
b2,OOO 
>2,000 
>2,000 

3Z,000 
,*2,000 
.2,000 
b2,OOO 
B2, 000 
z2,MIO 
.2, 000 
22,000 
32,000 
~2,000 

32,000 
>2,000 
>2,000 
32,000 
~2,000 
P2,OOO 
B2, 000 
32,000 
>2,000 
>2,000 

150 
150 
100 
100 
150 
150 
200 
ZOO 
70 
100 

50 
30 
100 
20 
50 
30 
20 
N 
20 
20 

PT PPH-S 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 



Table 4. Data from heavy-mineral-concentrate sanples, Gulkana quadrangle, AK--Continued 

Sample LATITUDE LONGITUD CA X-S FE X-S HG X-S NA X-S P X-S  T I  X-S AGPPn-S ASPPM-S 



AU PPM-S 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N. 
N 
N 
N 
N 
N 
N 
N 

. N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 

<20 
N 

N 
N 
N 

<20 
N 
N 
N 
N 
N 
N 

Table 4. Data from heavy-mineral-concentrate sanples, Gulkana quadrangle, AK--Continued 

6 PPH-S 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

500 
N 
N 
N 
N 

c20 
N 
N 
N 
N 

N 
N 
N 
N 
N 
20 
<20 

N 
N 
N 

4 0  
N 

c20 
N 
N 

c20 
eo 

N 
*20 

N 

N 
N 
N 

<20 
*20 
30 
N 
30 
50 
*20 

30 
70 
20 
150 
<20 
c20 
70 
*20 
20 
20 

BA PPM-S 

210,000 
3,000 
5,000 
500 
500 
700 

+10,000 
700 
500 

1,000 

710,000 
5,000 

*10,000 
700 
200 
300 
300 

1,000 
r10,000 
5,000 

1,000 
500 
500 
300 
500 
500 
300 

1,500 
500 
700 

MO 
700 

2,000 
500 
500 
500 

2,000 
700 

1,000 
700 

500 
500 
'100 
700 
500 
500 
300 

1,000 
700 
150 

500 
500 
150 

*10,000 
1,500 
300 
300 
700 

2,000 
500 

BE PPH-S 

N 
N 

<2 
N 
N 
e2 
N 

<2 
*2 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
<2 
c2 
<2 

N 
H 
N 
N 
N 
N 

N 
N 
c2 
N 
N 
N 

. N  
c2 
N 
N 

<2 
q2 
N 
3 
<2 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

81 PPM-S 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N .  
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
<20 

N 
*2,000 

N 
N 
N 
N 
N 
N 

CD PPM-S 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 

c50 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

CO PPH-S CR PPH-S 

N 
70 
N 

150 
30 
N 

150 
50 
N 

100 

150 
N 
N 
50 
200 
200 
50 
100. 
20 

N 

100 
100 

N 
200 

N 
200 
300 
500 
500 
150 

100 
no 
150 
500 
150 

1,000 
1,500 

50 
20 
150 

100 
300 

CO PPH-S 

30 
50 
70 

1,500 
30 
*lo 
50 
10 
10 
15 

1,000 
100 
15 
15 
20 
<lo 
30 
100 
200 
200 

10 
20 
20 
15 
15 
30 
30 
30 
100 
50 

1,500 
70 
200 
300 
100 
150 
70 
50 
*lo 
700 

30 
50 
700 
15 
50 
30 
20 
10 
30 
4 0  

15 
1,500 

50 
30 
c1 0 
4 0  
20 

Y 
el3 
4 0  



Table 4. Data from heavy-mineral-concentrate sanples, Gulkana quadrarmle, AK--continued 

Sample GA PPM-S GE PPM-S LA PPM-S HN PPM-S MO PPM-S NB PPM-S NI PPM-S PB PPM-S SB PPH-S SC PPM-S 



Table 4. Data from heavy-mineral-concentrate samples, Gulkana quadrangle, AK--Continued 

SN PPM-S 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 

~ 2 0  
N 

N 
100 

N 
100 

N 
N 
N 
N 
N 
N 

N 
N 
N 

20 
N 
N 
u 
N 
N 
N 

TH PPH-S 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
U 
N 

N 
N 
N 
N 

, N 
N 
N 
N 
N 
N 

H 
N 
N 

~ 2 0 0  
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

V PPH-S 

*20 
100 
30 

150 
20 

~ 2 0  
100 
50 
20 
70 

100 
50 

~ 2 0  
50 

- 100 
50 
50 

100 
N 

420 

100 
50 
30 

150 
420 
300 
300 
300 
200 
200 

300 
500 
500 
200 
300 
500 
500 
100 
<20 
70 

70 
200 
50 
30 

100 
200 
150 
300 
300 
100 

200 
200 
200 
150 
200 

2,000 
200 
100 
200 
150 

U PPM-S Y PPH-S 

N 
20 

N 
20 

N 
N 

150 
20 
20 
N 

150 
50 

100 
500 
200 
100 
m 
70 

N 
~ 2 0  

30 
100 
50 

100 
120 
200 
150 
300 
loo 
100 

150 
50 
50 
20 
50 
20 
20 
50 

700 
100 

70 
IS0 
50 
700 
30 
70 
20 

150 
150 
100 

150 
200 
300 
150 
500 
700 
100 
70 

700 
100 

ZN PPM-S 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 

2,000 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

ZRPPH-S f 'D PPH-S PT PPM-S 



Table 4. Data f ram heavy-mineral-cmentrate samples, Gut kana quadrangle, AK--Cont inued 

Sample LATlTUOE LONGITM CA X-S FE X-S HG X-S N A .  X-S  P %-S T I  X-S AGPPM-S ASPPM-s 



Table 4. Data from heavy-mineral -concentrate samples, Gulkena quadrangle, AK--Cant inued 

Sarrple AU PPM-S B PPM-S BA PPM-5 BE PPH-S BI PPM-S CD PPH-S CO PPH-S CR PPM-S CU PPH-S 



Table 4. Data from heavy-mineral-concentrate swnples, Gulkana quadrangle, AK--Continued 

Sarnple GA PPH-S GE PPH-S LA PPM-S MN PPM-S . HO PPH-S NB PPM-S N I  PPH-S PB PPM-S SB PPM-S SC PPM-S 



Table 4. Data f rum heavy-mineral -comentrate samples, Gul kana quadrangle, AK- -Cont inued 

S q l e  SN PPM-s SR PPH-S TH PPM-S V PPH-S U PPH-S Y PPM-S . ZN PPM-S ZR PPM-S PD PPH-S PT PPM-S 



Table 4. Data fran heavy-mineral-cmentrate samples, Gulkana quadrangle, AK--Continued 

sample LATITWE LONGITUO CA X-s FE X-s HG X - s  NA X-s  P X-s  TI X-s  AG PPH-s AS PPM-s 



Table 4. Data fran heavy-mineral-concentrate samples, Gutkana quadrangle, AK--Continued 

Sample AU PPM-S B PPM-S BE PPM-S 81 PPM-S CO PPM-S CO PPM-S CR PPM-S CU PPM-S 



1 able 4. Data f ran heavy-mineral-comentrate sanples, Gulkana quadrangle, AK--Cont imred 

GEPPH-S LAPPM-S MN PPM-S NB PPM-S NI PPM-S PB PPM-S SB PPM-S SC PPM-S 



Table 4. Data frm heavy-mineral-comentrate samples, Gulkana quadrangle, A K - - C o n t i n u e d  

Sanple SN PPH-S SR PPM-S TH PPM-S V PPM-S W PPM-S Y PPM-S ZN PPH-S ZR PPH-S PD PPM-S PT PPM-S 



tab le  4. Data f ran heavy-mineral-cowentrate samples, Gut kana quadrangle, AK- -Cant inued 

Sample LATITUOE LONGITUO CA X-S FE X-S MG X-S NA X-S P X-S TI X-S AG PPM-S AS PPM-S 



Table 4. Data from heavy-mineral-concentrate sanples, Gulkana quadranale, AK--Continued 

sample AU PPH-S B PPM-S BA PPM-S BE PPM-S B I  PPM-S CD PPM-S CO PPM-S CR PPM-S CU PPM-S 



Table 4. Data f ran heavy-mineral-concentrate sanples, Gulkana quadrangle, AK- -Cont i wed 

Sanple GA PPH-S GE PPM-S LA PPM-S HN PPM-S PPH-S NB PPM-S N I  PPH-S PB PPM-S SB PPH-S SC PW-!j 



Table 4. Data from heavy-mineral-cmentrate srnles, Gulkana quadrangle, AK--Continued 

Sample SN PPPI-s SR PPM-s TH PPn-S v PPH-$ u PPn-s Y PPM-S ZN PPH-S ZR PPH-S PD PPH-S PT PPH-s 



Table 5. Petrographic descriptions of rock samples, Gulkana quadrangle, Alaska 

Seq. Sample Number Quad Petrographic Description 

Bi Quartz Monzonite 
Hb Granodiorite 
Schistose Agglomerate 
PC Hb Porphyry Dike 
Quartz Vein 
Silica-Carbonate Rock 
Green Schistose Metaandesite 
Metagabbro 
Hb Granodiorite 
Bi Hb Quartz Monzonite 
fg PC Px Porphyry 
Hb Gabbro 
meta Bi Hb Dacite Porphyry 
Msv mg Bi Granodiorite 
Bi Hb porphyritic Quartz Monzonite 
Meta Hb Cpx Basalt 
Fe-stained meta Bi Hb Andesite 
Dacite Porphyry Dike 
Fe-stained Bi Dacite Porphyry 
Festained Bi Dacite Porphyry 
Fe-stained rneta Bi Hb Dacite 
Fe-stained meta Bi Hb Dacite 
Altered meta Bi Hb Andesite 
Altered meta Px Andesite 
Diorite 
Diorite 
Fe-stained Bi Granodiorite 
Fe-stained Bi Granodiorite 
Fe-stained Bi Quartz Monzonite 
Quartz Vein 
Amygdaloidal Metabasalt 
Meta Hb Gabbro 
Metagabbro 
Bi Hb Diorite 
Meta Hb Gabbro 
Fine-grained Metagabbro 
Meta Hb Gabbro 
Bi Hb Diorite 
Bi Hb Qua& Monzonite 
Bi Hb Quartz Monzonite 
Bi Quartz Diorite 
Greenstone 
Bi Quark Diorite 
Bi Quartz Diorite 
Bi Granodiorite 



Gabbro 
Amygdaloidal Bi Hb Andesite 
Bi Hb Quartz Mononite 
Porphyritic Basalt 
Granodiorite 
Hb Diorite 
Greenschist Metabasalt 
Hb Granodiorite 
Bi Hb fg Quartz Monzonite 
Bi Hb Quartz Monzonite 
Altered Pyritic Intrusive Rock 
Altered Quartz Monzonite 
Altered Quartz Monzonite 
Altered P~Porphyritic Igneous Rock 
Altered Porphyritic Granitoid 
ConglorneratelBreccia 
Gossan 
Altered Fs-Porphyritic Volcanic Rock 
Altered Volcanic Rock 
Altered Porphyritic Felsic Volcanic Rock 
Altered Granitoid 
vfg Layered Rock 
Quartz-Fe-Carbonate Vein 
Hb Granodiorite 
Sulfide-bearing vfg Silicified Volcanic Rock 
Altered Volcaniclastic Rock 
Altered Volcanic Rock 
Altered Felsic Intrusive Rock 
Altered Quartz Monzonite 
Altered Felsic Granitoid 
Felsic Hypabyssal lgneous Rock 
Bi Granodiorite 
Py-bearing Quartz Vein 
Altered Metavolcanic Rock 
Altered Metavolcanic Rock 
Altered Hb Andesite 
Altered Tonalite 
Altered Volcanic Rock 
Altered Tonalite 
Py-rich Altered Quartz Vein 
Bi Hb Andesite 
Py Magnetite Gossan 
Altered Silicified Hb Andesite 
Altered Bi Hb Andesite 
Bi Hb Diorite 
Fe-stained Bi Hb Quartz Diorite 
Bi Hb Diorite 
8i Hb Andesite Dike 
Bi Hb Diorite Dike 
Altered Bi Hb Diorite 
Porphyritic Bi Hb Quartz Monzonite 



Bi Hb Quark Monzonite 
Bi Quartz Monronite 
~uar t z  Vein 
Fe-stained Metabasalt 
Quark Vein 
Bi Hb Diode 
Fe-stained Bi Quartz Monzonite 
Fe-stained Quarkcarbonate Vein 
Malichite-stained Quartz Monzonite 
Fe-Stained Bi Quartz Monzonite 
Fe-Stained Bi Qua& Monzonite 
Bi Quartz Monzonite 
Bi Quarlz Monzonite 
Schistose Metagabbro 
Hb Px Metagabbro 
Bi Hb Quark Monzonite 
Fe-stained Chlorite Schist 
~etavolknic Rock 
Altered Quark Diorite 
Metavolmnic-Rock 
Fe-stained vfg Hb Px Andesite 
Fe-stained sulfide-bearing Chert 
Amygduloidal Green Volcanic Rock 
Bi Hb Quark Diorite 
Hb Granodiorite Dike 
Limestone 
Hb Px Diabase 
Arngdaloidal Bi Hb Px Andesite 
Quartz Vein 
H b Px Andesite Tuff 
Porphyritic Bi Hb Quark Diorite 
Bi- H b Quartz Diorite 
Fe-Stained Metatuff 
Hb Andesite Tuff(?) 
Fe-stained Aphanitic Rhyolite Dike 
Porpyritic Hb Andesite 
Porphymc Hb Diorite Dike 
Fe-stained Hb Diorite 
Fe-stained Bi Quartz Porphyry 
Hb Px Basalt 
Hb Quartz Porphyry 
Hb Quartz Porphyry 
Meta-andesite Tuff 
Quartz Monzonite Schist 
Silicied V h n i c  Rock 
Silicified and Altered Andesite 
Silicified and Altered Andesite 
Px Andesite Breccia 
Metavolcanic Rock 
Massive Barite 
Quartz Porphyry 



148 87RH005A D 1 Massive Magnetite with Cu-stain 
149 87RH005B D 1 PyriteIMagnetite Rock 

Key to Abbreviations Used 
Bi Biotite 
Fe Iron 
fg Finegrained 
Fs Feldspar 
Hb Hornblende 
msv Massive 
PC Plagioclase 
Px Pyroxene 

PY Pyrite 
vfg very fine-grained 



Table 6. Geochemical data for rock samples, Gulkana quadrangle, Alaska 
I N ,  not detected; c ,  detected but below the l i m i t  of determination shorn; >, determined t o  be greater than the value shown] 

Sample LAT ITUOE LONGITW S-CVER S-FE-PER S-MG-PER S-NA-PER 5-P-PERC S-T I -PER 



Table 6. Geochemical data for  rock sanplea, GuLkana quadrangle, Alaska--Continued 

Sample 

83BR001A 
830ROOZA 
83BR003A 
838R012 
83BR0396 
83BR039A 
83~~046A 
83BR049A 
83BRWA 
83IL001A 

s-BI s-co s-co 

831 L002A 
83 I L002B 
83 I L003A 
83 I LOMA 
83 1 LO048 
83 1 L005A 
831L006A 
831L008A 
83110088 
83IL012.A 

831L012B 
83IL012C 
83IL015A 
83ILO16A 
83IL019A 
831 L021B 
83 I LOUA 
83IL028A 
83 1 L029A 
831L0324 

831 LO320 
83 I L035A 
83 I LO358 
83 I L038A 
83 I L042A 
83 I L043A 
831L051C 
83IL051D 
83IL052A 
83 t LO53A 

20 
15 
15 
5 
5 

15 
100 
30 

ZOO 
300 



Table 6. Geochmical data for  rock sarrples, Gulkana quadrangle, Alaska--Continued 

Sample S-MN 

100 
ZOO 
500 
300 
500 
20 
20 

200 
300 
30 



Table 6. Geochemical data for rock sanples, Gulkana quadrangle, Alaska--Contiwd 



Table 6. Geochmical data for rock sanples, Gulkana quadrangle, Alaska--Continued 

Sanpl e LAT I TUoE LONG1 TUO S-CA-PER S-F E-PER S - M V E R  S-NA-PER S-P-PERC S-T I-PER 



Table 6. Geochemical data for rock serrples, Gulkana quadrangle, -Alaska--Continued 

Sample S-AG S-AS S-AU S-B S-BA S-BE S-BI S-CD S-CO S-CR S-CU S-GA S-GE S-LA 



Table 6. Geochemical data for rock samples, Gulkana quadrangle, Alaska--Continued 

Sample 



Table 6. Geochemical data for rock samples, Gulkana quadrangle, Alaska--Continued 

Sample AA-AS 



T a b l e  6. Geochemical data for rock samples, Gulkana quadrangle, Alaska--Continued 

LATITUDE 

62 57 28 
62 57 28 
62 49 48 
62 50 5 
62 50 2 
62 56 56 
62 48 3 
62 48 14 
62 54 4 
62 54 4 

62 47 10 
62 52 25 
62 51 23 
62 51 23 
62 50 46 
62 33 54 
62 41 12 
62 0 41 
62 0 42 
62 0 4 2  

LONG l TUO 

144 13 30 
144 13 30 
144 4 27 
144 5 7 
144 5 57 
145 42 49 
145 19 42 
145 7 47 
145 45 28 
145 45 28 

146 23 57 
146 40 42 
1 4 6 3 9 4 7  >' 

146 39 47 
146 39 4 
146 40 15 
145 26 37 
144 22 16 
144 21 43 
144 21 43 

S-T I-PER 

- 3  
.3 
.5 
.5 
-3 
.3 
-7 

.1 
.2 
.2 

1 
.2 
,. 15 



Table 6. Geochemical data for  rock samples, Culkana quadrangle, Alaska--Continued 



Sample 

Table 6, Geochanical data for rock ssmples, Gulkana quadrangle, Alaska--Continued 

zoo 
150 
150 



Table 6. Geochemica 1 data for rock samples, Gulkana quadrangle, Alaska--Continued 


