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Any use of trade names i n  t h i s  r epor t  i s  f o r  descr ip t ive  purposes only a n d  
does n o t  i m p l y  endorsement by t h e  U.S. Geological Survey. TI-)is repor t  i s  
prel iminaly and  has n o t  been reviewed fo r  conformity with U.S.  Geological 
Survey e d i t o r i a l  standards. 



INTRODUCTION 

A s h a l l o w  c o r e  d r i l l i n g  p r o j e c t  was conducted by t h e  1I.S. Geo log ica l  
Survey i n  June and J u l y  1986, a t  b l u f f s  a l o n g  t h e  Sagavan i rk tok  i l i v e r  near  
Sagwon i n  n o r t h e r n  A laska ( f i g ,  1 ) .  Ten h o l e s  w?re d r i l l e d  a t  an o u t c r o p  o f  
t h e  T e r t i a r y  Sagavani r k t o k  Format ion  i n  t h e  n o r t h e r n  p a r t  o f  sec. 34,  T. 1 N., 
R ,  14 E, ( f i g .  2 ) .  Core samples f rom two c o a l  beds and l i n i t e d  i n t s r v a l s  of 
t h e  assoc i  a t e d  r o c k s  were recovered.  

T h i s  r e p o r t  summarizes t h e  gzofogy o f  t h e  sample a rea  and t h e  methods and 
equipment employed f o r  t h e  d r i l l i n g ,  and p r z s e n t s  t h e  ana lyses  o f  seven c o a l  
c o r e  samples. 

G E O L O G I C  SETTIWG 

The Sagavani rk tok  Format ion was named by Gryc and o t h e r s  ( l a 5 1 )  f o r  r o c k s  
c r o p p i n g  o u t  n o r t h  of  Sagwon a t  F r a n k l i n  B l u f f s  ( f i g .  1). Detterman and 
o t h e r s  (1975) d i v i d e d  t h e  Sagavani r k t o k  F o r a a t i o n  i n t o  t h r e e  mmbers  
(ascend ing  o r d e r ) :  t h e  Sagwon, t h e  F r a n k l i n  B l u f f s ,  and t h e  Nuwok. The 
Sagwon Member i s  the c o a l - b e a r i n g  u n i t  w i t h i n  t h e  f o r n a t i o n .  The t y p e  s e c t i o n  
f o r  t h i s  member, l o c a t e d  w i t h i n  t h e  p r o j e c t  area, c o n s i s t s  m a i n l y  o f  sha le ,  
s i l t s t o n e ,  sandstone, cong lomerate ,  carbonaceous s h a l e ,  and coa l  ( f i g .  3) .  

Three c o a l  Seds occur  i n  t h e  p r o j e c t  area,  and c o r e s  f rom t h e  upper and 
m i d d l e  c o a l  beds were recovered  d u r i n g  the d r i l l i n g  ( f i g ,  3) .  The l o w e r  c o a l  
bed was n o t  co red  because i t  i s  q u i t e  t h i n  (2.3 f e e t )  and c o n t a i n s  two c l a y  
p a r t i n g s  of  0.1 and 0.5 f o o t  i n  t h i c k n e s s .  The m i d d l e  c o a l  bed i s  about  4 . 5  
f e e t  thick and c o n t a i n s  a c l ay  p a r t i n g  of 0.6 f o o t  i n  t h i c k n ? s s  ( d r i l l  h o l e  
10, f i g ,  3 ) .  The upper c o a l  bed i s  5.5 f e e t  t h i c k  i n  d r i l l  h o l e  7 ( f i g .  3 )  
and t h i c k e n s  t o  9.5 f e e t  w i t h i n  1 mile t o  t h e  n o r t h ,  

DRILL I NG NETHODS AND EQUIPMENT 

The d r i l l i n g  system i n c l u d e d  t h e  f o l  l o w i n g  ma jo r  components: a  t r i p o d  
d e r r i c k ,  Acker 1200 PY pipe-mounted c o r e  d r i l l  , ca thsad  h o i s t ,  and a s i  ng l  e 
spesd AckerIMoyno p o s i t i v e  d i  sp l  acsment mud pump. The d e r r i  ck was compri sed 
o f  6 - f o o t  l e n g t h s  of aluminum t d b i n g  ( 3 - i n c h  d i a m e t e r )  b o l t e d  t o g e t h s r  f o r  a 
t o t a l  h e i g h t  of  1 2  f e e t .  A ca thead  w i t h  a 500-pound 1  i f t i n g  c a p a c i t y  f o r  
h o i s t i n g  s t e e l  was f a s t e n e d  t o  one o f  t h e  t r i p o d  l e g s ,  and t h e  c o r e  d r i l l  was 
t h r e a d e d  d i  r z c t l y  o n t o  s t e e l  c a s i n g  d r i v z n  4-3  f e e t  i n t o  t h e  pe rmaf ros t .  The 
mud pump used has a c a p a c i t y  o f  a b o l ~ t  20 g a l l o n s  a m i n u t e  w i t h  a rnaxir lum 
p r e s s u r e  r a t i n g  of 150 p s i .  Mud p i t s  were f a h r i c a t s d  by c u t t i n g  a 5 5  ga l  i o n  
b a r r e l  i n t o  two u n e q u a l l y  s i z e d  d r m s .  The l a r g e r  3 r c  :./as u s ? d  f o r  s e t t l i n g  
d r i l l  c u t t i n g s ,  and t h e  s r , a l l s r  sss  f 3 r  m i x i n g  a n d  purl;ling f l ~ i *  d o r r n h o l ~ .  
C l e a r  ;.;ater was t h e  p r i m a r y  c i r c u l a t i n g  nodium, thou;b 3 l i q ~ i d  r h i c k s i i n g  
acj3ct was s o r n t t i m ? ~  used t o  he:;, l i f t  d r i l l  c u t t i n g s  f rm tqs 1313. b:at2r f o r  
d r i l l i n g  was o b t a i n e d  f r o a  t w 3  ~ o u r c e s ,  On t h e  n i g h 2 r  p a r t s  ~i t h e  S f g f f s ,  
m e l t w a t e r  from nearSy snowbaqks was c o n t a i n e d  and pumped t o  t i e  d r i l l  s i t e s .  
I t  t h e  base of t h e  b l u f f s ,  wa te r  was pumped d i r e c t l y  t o  t h e  d r i l l  s i t 2 5  f r o m  
t h e  Sagavani r k t o k  R i v e r .  





Q 3 MILES 

F i g u r e  2.--!)lap showing a p p r o x i m a t e  l o c a t i o n s  o f  d r i l l  holes 7 a n d  10 i r ~  
sec. 3 4 ,  T, 1 14.. I ? .  14 E. 
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F i g u r e  3.--General i z e d  1  i t h o l o g i  c column of t h e  Sagwon tllember o f  t h e  
S a g a v a n i r k t o k  Format ion i n  sec.  34, T, 1 N., R. 14 E., showing 
columnar s e c t i o n s  o f  t h e  upper  c o a l  bed i n  d r i l l  ho l e  7 ,  and t h e  
middle c o a l  bed in drill h o l e  10. SSDH7-1  th rough  5 and  SBDH10-1 
2nd  2 a r e  sanp:es a n a l y z e d  f o r  c o a l  q u a l i t y .  



An u l t r a 1  i g h t  AW d r i l l  r o d  (1.75- inch d i a m e t e r )  was used, and t h e  c o r e  
b a r r e l  was a C h r i s t e n s e n  BWD4 c o n v e n t i o n a l  b a r r 2 1  wh ich  r e c o v e r s  a 1.5- inch- 
d i m e t e r  core .  Carb ide  b i t s  were used f o r  t h e  c o r i n g ,  and a 2.75- inch- 
d i a m e t e r  r o l l e r c o n e  S i t  was used f o r  a1 1  reaming  and non-co re  d r i l l i n g .  

A f t e r  t h e  i n i t i a l  p lacement  o f  t h e  d r i l l i n g  equ ipment  a t  t h e  o u t c r o p  by 
h e l i c o p t e r ,  a l l  d r i l l i n g  components were m ~ v e d  f r o m  d r i l l  s i t e  t o  d r i l l  s i t s  
by hand. 

COAL SAIqPLES AND ANALYSES 

F i v e  c o r z  samples f r o m  t h e  upper  c o a l  bed and two  f rom t h e  m i d d l e  c o a l  
bed were s u b m i t t e d  f o r  p r o x i m a t e  and u l t i m a t e  a n a l y s i s ,  and d e t e r m i n a t i o n  o f  
equ i  1  i b r i  um m o i s t u r e ,  f r e e - s w e l l  i ng i n d e x  ( F S I )  , h e a t  o f  combust ion  ( 8 t u I l  b )  , 
f o r m s  o f  s u l f u r ,  and a s h - f u s i o n  tempera tu res .  A l l  a n a l y s e s  were done Sy 
Geochemical T e s t i n g  i n  Somerset, Pa., and r e s u l t s  a r e  shown on t a b l e  1. 
Samples SBDH7-1 t h r o u g h  5 r z p r e s e n t  c o n s e c u t i v ?  samples t h r o u g h  t h e  upper coa l  
b e d ,  t hough  two smal l  i n t e r v a l s  of c o r e  were n o t  r e c o v e r e d  ( f i g ,  3 ) .  
I m m e d i a t e l y  below the  u p p e r  c o a l  i s  an i n t e r v a l  of 15-20 f e e t  o f  t h i n  c o a l  
beds and carbonaceogs s h a l e  ( f i g .  3) .  Due t o  t h e  v e r y  t h i n  and l e n t i c u l a r  
n a t u r e  o f  t h e  c o a l  i n  t h i s  i n t e r v a l ,  no samples were ana lyzed.  Samples 
SBDH10-1 and 2 r e p r e s e n t  t h e  l o w e r  3.0 f e e t  o f  t h e  m i d d l e  c o a l  bed i n  d r i l l  
h o l e  10 ( f i g .  3) .  A p p r o x i m a t e l y  0.6 f o o t  o f  c o a l  above t h e  p a r t i n g  was not 
r e c o v e r e d  i n  co re ,  Apparent  rank  ass ignment  ( t a b l e  1) i s  based on  t h e  m o i s t ,  
m i n e r a l  m a t t e r - f r s e  c a l o r i f i c  v a l u e  de te rm ined  u s i n g  t h e  P a r r  Formuf a 3 (ASTY 
Standards ,  1977, p. 216) w i t h  a s - r e c e i v e d  va lues  c a l c u l a t e d  t o  e q u i l i b r i  urn 
inoi s t u r o .  
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