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INTRODUCTION 

The primary purpose of t h i s  r e p o r t  i s  t o  make a v a i l a b l e  a n a l y t i c a l  d a t a  

from rock samples c o l l e c t e d  from s u r f a c e  outcrop and d r i l l  co re  w i t h i n  t h e  

s y e n i t e  complex a t  Roy Creek, Mount P r i n d l e  a r e a ,  Alaska ( f i g .  1). Some of 

t h e s e  d a t a ,  a s  w e l l  a s  major-element con ten t  of s e l e c t e d  samples, a r e  t o  be 

publ ished i n  a subsequent r e p o r t  d e a l i n g  wi th  t h e  pe t ro logy  and geochemistry 

of t h e  s y e n i t e  complex and a s s o c i a t e d  thorium and r a r e - ea r th  element d e p o s i t s  

a t  Roy Creek. 

The s y e n i t e  complex i s  loca t ed  at approximately 65O29' no r th  l a t i t u d e  and 

147O06' l ong i tude  on t h e  d i v i d e  between O'Brien Creek and Roy Creek i n  t h e  

Livengood (8-1) topographic  quadrangle  ( f i g .  1). The complex i s  about  25.5 km 

n o r t h  of Mile 44 of t h e  S teese  Highway, which runs northeastward ou t  of 

Fairbanks. The complex i s  loca t ed  29 km west of Mount Pr ind le .  

I n t e r e s t  i n  t h e  s y e n i t e  complex stems from t h e  f a c t  t h a t  i t  i s  

g e n e t i c a l l y  and s p a t i a l l y  a s s o c i a t e d  w i t h  s e v e r a l  sma l l  d e p o s i t s  t h a t  are 

extremely h igh  i n  thorium and r a r e - ea r th  elements (REE). These d e p o s i t s  

c o n t a i n  abundant b r i t h o l i t e ,  t h o r i a n i t e - u r a n i n i t e ,  a l l a n i t e ,  b a s t n a e s i t e ,  and 

o t h e r  base metal-, REE-, and r a d i o a c t i v e  element-bearing minerals .  The a r e a  

over  and around t h e  complex was o r i g i n a l l y  s taked  f o r  uranium i n  1978 by 

MAPCO, Incorpora ted ,  of Tulsa ,  Oklahoma, a s  a r e s u l t  of information ga thered  

from ae ro rad iome t r i c  surveying,  geochemical p rospec t ing ,  and reconnaissance 

geologic  mapping. 

I v i s i t e d  t h e  MAPCO prope r ty  and examined c o r e  d r i l l e d  on t h e i r  Y-block 

group of c la ims  i n  J u l y ,  1981. A number of s u r f a c e  and d r i l l - c o r e  samples was 

c o l l e c t e d  f o r  a d d i t i o n a l  pe t rog raph ic  and geochemical s t u d i e s  (Armbrustmacher, 

1984). 





ANALYTICAL DATA 

Samples of rock were submit ted t o  t h e  Branch of Ana ly t i ca l  Chemistry f o r  

a n a l y s i s  of minor e lements ,  r a d i o a c t i v e  elements ,  and REE; t h e  r e s u l t s  a r e  

presen ted  i n  Table  1. Minor e lements  were determined by induc t ive ly  coupled 

plasma-atomic emission spec t romet ry ,  a n a l y s t  K. McKowen (L ich t e ,  Golighty,  and 

Lamothe, 1987). Radioact ive elements  were determined by delayed neutron 

a n a l y s i s ,  a n a l y s t s  J. Storey ,  S. Danahey, B. Vaughn, and M. Coughlin (McKown 

and Mi l la rd ,  198 7). Rare-earth elements were determined by i n d u c t i v e l y  

coupled plasma-optical emission spec t roscopy  a f t e r  p reconcent ra t ion  by i o n  

exchange, a n a l y s t  A. L. Meier ( L i c h t e ,  Meier, and Crock 1987). 

Samples w i t h  the p r e f i x  "PR" a r e  samples c o l l e c t e d  from outcrops  o r  

shal low t renches .  The samples wi th  the  p r e f i x  "Y" a r e  d r i l l - c o r e  samples; t h e  

"Y" i s  followed by t h e  d r i l l - h o l e  number, such a s  "20C1'; t h e  remainder of t h e  

sample number i n d i c a t e s  t h e  dep th ,  i n  f e e t ,  of t h e  co re  from which t h e  sample 

was co l l ec t ed .  

GEOLOGIC SETTING 

The s y e n i t e  complex appears  t o  l i e  w i th in  t h e  Yukon-Tanana t e r r a n e ,  an 

2 a r e a  of about 78,000 k m  i n  e a s t - c e n t r a l  Alaska t h a t  i s  approximately bounded 

by t h e  Yukon and Tanana r i v e r s .  This  t e r r a n e  c o n s i s t s  c h i e f l y  of a mid- 

Pa l eozo ic  vo lcan ic -p lu tonic  ( a r c ? )  assemblage and r e p r e s e n t s  t h e  innermost of 

the acc re t ed  t e r r anes .  It has  been i n t e r p r e t e d  t o  be a subduct ion complex, 

deformed i n  ear ly  Mesozoic time and t h r u s t  northeastward on to  t h e  North 

American c o n t i n e n t a l  margin a s  a r e s u l t  of an a rc -cont inent  c o l l i s i o n  

(Templeman-Kluit, 1979). The wes t e rn  p a r t  of t h e  t e r r a n e ,  i nc lud ing  t h e  Mount 

P r i n d l e  a r e a ,  i s  unde r l a in  by sedimentary and metasedimentary rocks of 



p o s s i b l e  Precambrian t o  T e r t i a r y  age t h a t  have been in t ruded  by a  v a r i e t y  of 

ep i zona l  g r a n o d i o r i t e  and g r a n i t e  p lu tons ,  i nc lud ing  t h e  s y e n i t e  complex a t  

Roy Creek. Around t h e  s y e n i t e  complex, t h e  hos t  rocks c o n s i s t  of weakly 

metamorphosed g r i t ,  q u a r t z i t e ,  quartz-mica s c h i s t ,  and minor l imestone and 

greenstone.  The h o s t  rock f o r  t h e  complex i s  a r g i l l a c e o u s  q u a r t z i t e  r e f e r r e d  

t o  a s  t h e  Wickersham Dome q u a r t z i t e  by Burton (1981). 

The s y e n i t e  complex appears  t o  be one of a  very  few i n t r u s i o n s  of s i l i c a -  

unde r sa tu ra t ed  rocks i n  t h e  Yukon-Tanana t e r r ane .  Burton (1981) g ives  K-Ar 

ages  f o r  b i o t i t e  from rocks of t h e  complex of 86.7 f 3.6 Ma and 85.4 f 6.4 Ma.  

Five d i s t i n c t  v a r i e t i e s  of rocks occur  w i th in  t h e  s y e n i t e  complex, qua r t z  

a l k a l i - f e l d s p a r  s y e n i t e  (modal q u a r t z  g r e a t e r  than 5 pe rcen t )  and 

p e t r o g r a p h i c a l l y  s i m i l a r  "quartz-bearing" a l k a l i - f e l d s p a r  s y e n i t e  (modal 

q u a r t z  p re sen t ,  bu t  less than  5 p e r c e n t ) ,  a l k a l i - f e l d s p a r  s y e n i t e  (modal 

q u a r t z  absen t )  and pe t rog raph ica l ly  s i m i l a r  nepheline-bearing a l k a l i - f e l d s p a r  

s y e n i t e ,  and shonkin i te .  Rock names a r e  modified a f t e r  S t r ecke i sen  (1976). 

Exposures of t h e  s y e n i t e  a r e  i n  g e n e r a l  t oo  poor t o  d i s t i n g u i s h  t h e  

r e l a t i o n s h i p s  among t h e  d i f f e r e n t  v a r i e t i e s .  Contacts  between v a r i e t i e s  tend 

t o  be g r a d a t i o n a l  i n  d r i l l  co re  and presumably a r e  s i m i l a r  i n  outcrop. 

Fundamental d i f f e r e n c e s  e x i s t  i n  t h e  mineralogy and t h e  geochemistry of 

t h e  s y e n i t i c  rocks.  Quartz a l k a l i - f e l d s p a r  s y e n i t e  and "quartz-bearing" 

a l k a l i - f e l d s p a r  s y e n i t e  con ta in  r i e b e c k i t e  a s  the major maf ic  minera l  and 

mic rope r th i t e  a s  t h e  major f e l s i c  mineral .  The a l k a l i - f e l d s p a r  s y e n i t e  and 

nephel ine-bear ing a l k a l i - f e l d s p a r  s y e n i t e  con ta in  aeg i r ine-augi te  a lone ,  o r  a s  

r e a c t i o n  r i m s  on a u g i t e ,  a s  t h e  major mafic mineral  and a  s ingle-phase 

p o t a s s i c  f e l d s p a r  s i m i l a r  t o  o r t h o c l a s e  a s  t h e  major f e l s i c  mineral.  Minor 

and accessory  minera l s  are s i m i l a r  i n  a l l  t h e  v a r i e t i e s  and inc lude  b i o t i t e ,  



sphene, apatite, and interstitial sodic plagioclase. Barium, copper, 

strontium, lithium, and zinc are more abundant in the alkali-feldspar syenite 

and nepheline-bearing alkali-feldspar syenite than in the quartz alkali- 

feldspar syenite and "quartz-bearing" alkali-feldspar syenite; the light REE 

(La-Nd) are more abundant in the quartz-bearing syenftes. 
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Table 1. Description of rock samples, [PR-, sample from outcrop or shallow 
trench; YxxC, drill hole number, followed by depth, in feet, of core sample] 

PR2A Alkali-feldspar syenite 
PR2B Alkali-feldspar syenite 
P R4 Nepheline-bearing alkali-feldspar syenite 
PR5 Nepheline-bearing alkali-feldspar syenite 
P R6 Alkali-feldspar syenite 
PR7A Alkali-feldspar syenite 
PR7B Alkali-feldspar syenite 
PR8A Alkali-feldspar syenite 
PR8B Alkali-feldspar syenite 
PR8C Alkali-feldspar syenite 
Y20C,78 Alkali-feldspar syenite 
Y20C,284-285 Quartz-bearing alkali-feldspar syenite 
Y21C,73 Quartz-bearing alkali-feldspar syenite 
Y2 lC, 78-79 11 Quartz-bearing" alkali-feldspar syenite 

Y21C,160-169 "Quartz-bearing" alkali-feldspar syenite 
Y22C,252 Alkali-feldspar syenite 
Y24C,310-316 Alkali-feldspar syenite 
Y25C ,87-89 Alkali-feldspar syenite 
Y30C ,32-33 Alkali-feldspar syenite 
Y30C,303-305 Alkali-feldspar syenite 
Y30C ,536 Alkali-feldspar syenite 
Y30C ,555 Alkali-feldspar syenite 
Y30C,983 Alkali-feldspar syenite 
Y30C,986-995 Alkali-feldspar syenite 
Y30C,1144-1150 Alkali-feldspar syenite 
Y30C, 1434 Alkali-feldspar syenite 
Y30C, 1437 Alkali-feldspar syenite 



Table 2. Analyses of minor elements, radioactive elements, and rare-earth 
elements, in rocks of the syenite complex at Roy Creek, Mount Prindle area, 
Alaska. Values given in parts per million. 

Minor elements 

Radioactive elements 

Rare-earth elements 

La 
Ce 
Pr 
N d  
Sm 
Eu 
G d  
Tb 
w 
Ho 
Er 
Tm 
Yb 

REE 
( ~ a / ~ b )  CN1 
Eu / Sm 

 are-earth element chondrite-normalization values from Boynton 
(1984,  p.  9 1 ) .  



Table  2. (continued) 

Minor elements 

Radioactive elements 

Rare-earth elements 

La  
Ce 
P r  
Nd 
Sm 
Eu 
Gd 
Tb 
DY 
Ho 
Er 
Tm 
Y b 
REE 

(La/YbICN 
Eu/Sm 



Table  2 .  (continued) 

Minor elements 

Radioactive elements 

Rare-earth elements 

La 
C e  
P r  
Nd 
Sm 
Eu 
Gd 
Tb 
DY 
Ho 
E r 
Tm 
Pb 

REE 
(La/YbICN 
Eu/ Sm 



Table 2. (continued) 

Minor elements 

Radioactive elements 

Rare-earth elements 

La 
Ce 
Pr 
Nd 
Sm 
Eu 
Gd 
Tb 
DY 
Ho 
E r 
Tm 
Y b 
REE 

(La/Yb)CN 
~ u / S m  


