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In t roduc t ion  and Summary 

The Wild and Scen ic  River t a sk  f o r c e  of t h e  BOR has begun a 

s tudy  of 31 p r i o r i t y  Alaskan rlvers t o  determine the s u i t a b i l i t y  

f o r  enc losu re  i n  t h e  n a t i o n a l  system. 

The fo l lowing  r e p o r t  has been w r i t t e n  t o  supply  the t a sk  f o r c e  

with a l l  a v a i l a b l e  geo log ic  and mineral  d a t a  on t h e  Nowi t n a  River 

dra inage  b a s i n ,  one of  t h e  p r i o r i t y  r i v e r s .  

The economic poten ti a1 of t h e  Nowi t n a  d ra inage  bas in  is unknown. 

There is n o t  enough a v a i l a b l e  da ta  t o  make an hones t  a p p r a i s a l  o f  t he  

mineral p o t e n t i a l ,  a1 though the geology of t h e  a r e a  can be  considered 

favorab le  f o r  m i n e r a l i z a t i o n .  The f i e l d  program t h i s  summer wi 11 

seek, through t h e  use of geochemical sampling,  t o  accomplish t h e  

f o l  lowing: 

1. To e s t a b l i s h  a metals background f o r  this drainage.  

2. To h e l p  i n  d e l i n e a t i o n  of mine ra l i zed  o r  t a r g e t  a r ea s .  

3 .  To i n c r e a s e  the general geo log ic  d a t a  of t h i s  a rea .  

Before t h e  f i n a l  classification o f  t h e  r i v e r  d ra inage  is  made, 

the  r e s u l t s  o f  the yeo logi c f i e l d  check and geochemi c a l  a n a l y s i s  must 

be considered.  These r e s u l t s  with recommendations w i  11 be  afided a s  an 

addendum t o  this r e p o r t  by A u g u s t  1973. 



Regi onal Geology 

The Nowi tna River drai bage i s  s t r a t i  graphi cal ly and s t ruc tura l ly  very 

complex. The basement rock i s  dominantly a Precambrian o r  Paleozic meta- 

morphic complex, which i s  separable into two groups - a lower group composed 

chiefly of limestones and greenstones, and an upper group of mainly schis ts  

and quartzites.  These rocks are unconformably over1 ai n by Ordovi ci an 1 ime- 

stones. The pre-Ordovi c i  an 1 imes tones and greens tones occupy a consi derable 

area within the drainage and outcrop on the upper end of the Nowitna River 

Canyon. The limestones of the lower group are mos t l y  non-magnesian , b u t  

i n places are do1 omi t i  c and s i  1 i ceous . The greenstones are t h i  ckly-bedded , 

h i  ghly-a1 tered basic igneous rocks, which probably represent 1 ava flows that  

are interbedded with the calcareous sediments. The schis t s  of the upper 

group are general ly quartzose and m i  caceous. A gradation from quartz-mi ca 

sch i s t  to  a calcareous mica s c h i s t  and sheared or  banded limestone also 

exis ts .  The Ordovician 1 imestones occupy a large area of the Sul ukna River, 

a tr ibutary to  the Nowitna. T h i s  group is made up  en t i re ly  of carbonate. 

rocks, without admixture of other sediments. The rocks include 1 imestones 

and dolomites and intemedi ate  types, with the purer 1 imestones dominating. 

A ser ies  of l a t e  Mesozoic o r  early Tertiary vol canics interbedded with 

- - -  - - sandstone and shale overl ie  the rocks of the metamorphic complex along the 

southwestern part of the Nowi tna River drainage. These rocks include lavas , 
t u f f s ,  breccias and some sedimentary beds. The lavas are  predominantly 

ryol i ti c and andesi ti c porphyries. The tuf fs  are 1 ocal ly interbedded with 

the lavas. They are cornmnly fine-grained compact rocks composed of angular 

fragments of varicolored lavas. In places they are coarse and grade into 

breccias. The s t ructure of the group appears t o  be very simple. Predominance 

of the same rock type over large areas suggests low d i p s .  Outcropping w i t h i n  



this group are small areas of Cretaceous sediments composed of chert  and 

a r g i l l i t e .  The relationship between the Cretaceous rocks and those of 

the Tertiary i s  not clearly understood. 

Terti  ary grani ti c i ntrusi ons occur a t  several 1 ocati ons w i  t h i n  the 

drainage, and vary somewhat i n  texture and composition, b u t  probably 

correspond closely in age and mode of occurrence. Rock types a re  grani te ,  

dior i  t e  and quartz monzoni t e .  These grani t ic  rocks occur as in t rus ive  

stocks and dikes. 

The dominant trend of the s t ruc tura l  features throughout the region 

i s  northeasterly. Local variations from the dominant trend are  few, and 

such variations probably represent local deflections of the s t r e s ses  t h a t  

formed the major features. A t  l e a s t  two stages of faul t ing are  present. 

Reverse fau l t s  and dominantly ri ght-1 a te ra l  s t r ike  s l  i p  f au l t s  of an e a r l i e r  

period appear to  be genetically related t o  the folding. Recent movement 

along younger normal fau l t s  can be seen e a s t  of the drainage i n  scarps on 

a1 luvial  fans of Quaternary age. 

E conomi c Geol ogy 

The economic potenti a1 of the Nowi tna drainage basin i s  unknown. Not 

enough data are available t o  make an honest appraisal of the mineral poten- 
I 

I 
t i a l  of this area. There 'are only a few gold placer claims w i t h i n  the 

drainage, w i t h  most of these being located in the Sunshine Mountains. One 

other gold placer occurs near the head of Our Creek, which is a t r ibutary 

. t o  the Nowi tna. 

I Based on the U.S.G.S. Metal Province Map of Alaska, the Nowitna River 

I drainage Basin could real ize a potential  fo r  antimony, copper, gold, mercury, 

lead,'  s i l v e r ,  t i n ,  tungsten, and zinc. The gology of the area can certainly 



be consi dered favorable f o r  mineral i z a t i  on. Whi l e  the drainage i s  being 

f i e l d  checked t h i s  summer, a geochemical sampling program should be under- 

taken f o r  the fo l low ing  reasons: 

1. To es tab l i sh  a metals background f o r  t h i s  drainage. 

2. To he lp  i n  the de l ineat ion of minera l ized o r  ta rge t  areas. 

3. To increase the general geologic data of t h i s  area. 

Before any c l a s s i f i c a t i o n  o f  t h i s  r i v e r  drainage i s  made, these recommen- 

d a t i  ons should be ca r r i ed  out. With these data, a more q u a l i f i e d  c l a s s i f i c a t i o n  

may be made. 
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Results of f i e l d  Examination o f  Nowitna.River 

During a f ive-day per iod,  between,the 29th o f  May and1,the 5thmof June1 

1973, a g e n e r d  deo log i c reconna i ssbnce of the  Now i t n a  R iver  dra i nage was 

completed . in con junct ion w i t h  the Bureau of Outdoor Recreat ion's \IIi Id  and 

Scenic River  Program. 

- 
 he geology of t he  area i s  very complex both s t r a t i g r a p h i c a l l y  andr 

s t r u c t u r a l l y .  The main rock type i s  a Paleozoic metamorphic complex t h a t  i s  

d i v ided  i n t o  f ou r  basic un i ts ,  which ,are composed of va ry ing ,p ropor t ions  o f  

c r y s t a l l i n e  limestone, quar tz i te ,  schist ,  s l a t e  and,phyl j l  I t e i .  wWh some 

greenstones and gneisses. 

The vo lcan ic  features observed alongathe r i v e r  m n s i s t s . o f ~ h i l g h l y  , * 

1 

a l t e red  andesi ti c and rhyo l it i c  porphyries and greenstones. T h e w  Ican i c5 .1  

a re  a1 l steep ly  d ipp ing and h i gh l y  fractured, and abundant agates, geodes, 

chalcedony and che r t  pebbles are  found~assoc la ted w i t h  i h e  andes i t i c  and 

r h y o l i t i c  porphyries. Other f e a t u r e s ~ u s u a l l y  associated w i t h  vo lcan ic  

rocks were n o t  observed i n ,  the  f i e l d .  

The outcrops observed along the r i v e r  do n o t  show any outstanding s t ruc-  

t u r a l  features t h a t  are  d i sce rn ib l e  i n  the f i e l d  by t he  average person. These 

features must be viewed on a regional  scale as opposed t o  outcrop observation. 

An example of the preceding i s  the  faui? t h a t  c o n t r o l s  t he  B ig  Mud and p a r t  

of t he  Elowitna drainage. Th is  f a u l t  i s  of such a large magnitude t h a t  it I s  

hard t o  recognize on t h e  ground, but  it i s  e a s i l y  d i s c e r n i b l e  from the a i r  

or E.R.T.S. photography. 



The apparent absence o f  m e t a l l i c  m inera l i za t ion  i n  t he  s t r ean  f l o a t  

o r  i n  the  outcrops observed i n  t h e  f i e l d  indicates t h a t  t he  m e t a l l i c  mineral 

p o t e n t i a l  of t h o  r i v e r  drainage i t - se l f  i s   lo\^. The geochemical sampling pro- 

gram was cancelled due t o  t h e  lack o f  t i n o  and high water stage of the r i v e r  

(which causes d i l u t i o n  o f  t h e  sample). Agates occur abundantly along the 

r i v e r  drainage and t h e i r  source appears t o  be the T e r t i a r y  vo lcan lcs  which 
,I. . . . I  . " 

occur on t he  upper p a r t  o f  t he  r i v e r .  

There a re  no known Q lac  i a  l features occurr ing i n  t he  Nowi t na  drainage 

basin. This area i s  non-glaciated although Pleistocene depos i ts  o f  clay, 

s f  l t, sand and grave 1 occur a long ' the  r i v e r .  The on l y known occurrences of 

foss i  I s  along T h e  r i v e r  a re  those o f  Pleistocene beasties. The major country 

rock i n  the  drainage i s  Paleozoic i n  age, and i s  h i gh l y  contor ted and al tered.  

Foss i l s  were no t  seen w i t h i n  these rocks. 

The recreat iona l  geology found along the Nowitna drainage i s  r a the r  

un Impressive t o  the  n o n a  l i n d i v l  dua l seeking a w i l derness experience. The 

common occurrence o f  agates i n  g rea t  numbers o f f e r s  enjoyment f o r  those who 

c o l l e c t  semi-precious stones. The on l y  outstanding eros iona l  fea tu re  ob- 

served along the drainage were the  c u t  banks. The r i v e r  a t  h i gh  water has 

c u t  t h e  unconsolidated s i l t ,  sand, and gravel from the upper e igh t  t o  t en  

f o o t  permaf t o s t  layer, leavi ng large overhang 1 ng c u t  banks exposed. 

The Sta ie  o f  Alaska has se lected lands t h a t  occupy t h e  upper park of 

t h e  drainage. These lands show po ten t i a l  f o r  p lacer  m e t a l l i c  minera ls  and - 

shou i d  be accessible by one o r  more t ranspor ta t ion  c o r r i  dars. The Now! tna 

R i ve r  f l t s  the concept o f  t r anspo r ta t i on  c o r r i d o r  q u i t e  eas i l y .  

M i tch  Henning 
Ju ly  15, 1973 


