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INTRODUCTION 

In July of 1985 and 1986, the U.S. Geological Survey conducted a 
small-scale coal investigation at Sagwon Bluffs, near Sagwon, Alaska, which 
is about 66 mi south of Prudhoe Bay on the Sagavanirktok River (fig, I). 
This report presents the analytical results for nine coal samples collected 
by the authors from outcrops at Sagwon Bluffs. Figure 2 shows the 
approximate locations of the collected coal samples, which were fresh 
(trenched to permafrost) channel samples (fig. 3). 

The U.S. Geological Survey analyzed each coal sample for major, minor, 
and trace elements. Figure 4 schematically portrays the procedures for 
analysis in the Reston, Virginia, laboratory. Supplemental samples of the 
roof and floor rock and major partings were also collected at coal sample 
sites, but were not analyzed due to budgetary limits. Proximate and 
ultimate analyses for these coal samples will be available in the future. 





0 3 miles 

Figure 2. Map showing the approximate locations of  col lected coal 
samples from the outcrop exposing the Sagwon Member of 
the Sagavanirktok Fm. a t  Sagwon B l u f f s  i n  sec. 34, T .  1 N., 
R .  14 E. Scale 1 : A3,360. (Modif iad from the Sagavanirktok 
(8-3) ,  Alaska 15 ' quadrangle) . 



Figure 3. Photograph of a deeply trenched coal channel a t  
sagwon B l u f f s  exposing "frozen coal. " All coa l  
outcrop samples were collected from trenches 
like this. 



Raw coal as received (about 
7 kg broken t o  0.3 cm) 

Figure 4. Flow diagram for coal sample analysis in the U.S. Geological 
Survey ' s Reston, Virginia lab. (ASTM-American Society for 
Testing and Materials, U.S. Bureau of Mines, U.S. Dept. of 

I 1 

- 
Energy, GT-Geochemical Testing Company, USGS-U.S. Geological 
Survey) (Modified from Swanson and Huf fman, 1976 ) 
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GEOLOGIC SETTING 

Gryc and others (1951) named the Sagavanirktok Formation for a 
sequence of siltstone, sandstone, conglomerate, and lignite exposed at 
Franklin Bluffs, which is north of Sagwon on the Sagavanirktok River (fig. 
1). Due to considerable confusion surrounding the stratigraphic limits of 
the formation, Detterman and others (1975) included all beds above the 
Cretaceous Prince Creek Formation and below the Quaternary Gubik Formation 
in the Sagavanirktok Fm (fig. 5). They also divided the formation into 
three formal members: in ascending order, the Sagwon, Franklin Bluffs,  and 
Nuwok Members. Each member has a unique location for its type section, as 
no single exposure of the Sagavanirktok Fm. contains a complete sequence 
(fig. 5). Sagwon (no. 1, fig. 5) and Franklin Bluffs (no. 2) are the 
respective locations for the lower two members. Carter Creek (no. 3) is 
the type locality for the Nuwok Member. 

The Sagwon Member is the only member of the formation that: contains 
coal. The type section, 143 m (470 ft) thick (no. 1, fig. 5), starts on 
the west side of the Sagavanirktok River and continues south for about 1.6 
km (1 mi) along the bluff, It consists of shale, siltstone, sandstone, 
conglomerate, carbonaceous shale, and lignite (Detterman and others, 
1975), Detterman and others (1975) also reported that crossbedding of the 
shallow-water to deltaic type is common in both sandstone and conglomerate 
and indicates a source area to the southwest. Limited spore-pollen 
assemblages in four samples from above and below the two major coal units 
suggest a restricted lowland, nonrnarine environment with relatively little 
detrital material influx. The low diversity palynomorphs found are:  

Upper coal - roof sample Middle coal - roof sample 

Laevigatos~orites sp. 
Sphannumsworites sp. 
Alntpollenites sp. 
Paraalni~ollenites confusus 
floor sample 
Laevigatos~orites sp. 
Alni~ollenites sp. 
?Paraalni~ollenites confusus 

Deltoidos~ora sp. 
Osmundacidites sp. 
Alnipollenites sp. 
Cicatricosis~orites sp. 
floor sample 
Deltoidos~ora sp. 
Lvco~odiums~orites sp. 
Alnipollenites sp. 
?Cicatricosis~orites sp. 
M~lticellae~~orites sp. (fungal spore) 
?Microthyriacites sp. (fungal spore) 

Fossil flora date the member as Paleocene in age. The lower contact of the 
Sagwon Member with the underlying Cretaceous Prince Creek Fm. is 
conformable. Both the upper Prince Creek Fm, and the Sagwon Member contain 
coal and consist of poorly consolidated rock. However, the coal of the 
Prince Creek is thought to be a higher rank (Detterman and others, 1975). 
The upper contact with terrace gravel is unconformable. 
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COAL SAMPLES AND ANALYSES 

Samples SAGP-11-1 and SAG2-19-2 are grab samples collected in 1985 and 
represent the middle and upper coal beds, respectively. Samples SBTL1-E 
and F and SBTU2-A through E also represent the middle and upper coal beds 
collected in 1986 at Sagwon Bluffs. The 1986 samples are continuous 
channel samples taken from deeply trenched exposures similar to the one 
shown in figure 3 and correspond to drill holes #10 (middle coal) and #7 
(upper coal), as reported by Roberts and others (1988). 

The USGS Analytical Lab assigns its own sample niunber to each coal 
sample with no reference to the collector's field id. The list on page 9 
equates the field id, assigned sample number, and other descriptive 
information about the nine coal samples, such as latitude/longitude, name 
of coal bed, sampled thickness, etc. 

All data in tables 1, 2, and 3 are reported by the assigned sample 
number, not the field id: Table 1 lists oxide data on an ash basis; Table 
2 lists trace element data on whole-coal basis; and Table 3 lists major, 
minor, and trace element composition on whole-coal basis. Tables 4a and 4b 
are statistical listings for trace elements and oxides for the nine coal 
samples. 



DESCRIPTlVE INFORMATION FOR 9 COAL SAMPLES FROM ALASKA. 

F i e l d  
I D  

SAG2-11-1 
SAGZ-19-2 
SBTU2-A 
58TU2-6 
SBTUZC 
SBTU2-D 
SBTU2-E 
SBTLI-E 
SBTL I-F 

Sample 
No. 

W23309 1 
W233092 
W238497 
W238490 
W23B499 
W238500 
W23850 1 
W238502 
W238503 

State 

Alaska 
Alaska 
Alaska 
Alaska 
Alasko 
Alosko 
Alaska 
Alaska 
Alaska 

County 

North Slope 
North Slope 
North Slope 
North Slope 
North Slope 
North Slope 
North Slope 
North Slope 
North Slope 

L a t i t u d  

692432N 
692432N 
6924 14N 
692414N 
692414N 
692414H 
692414N 
692413N 
692413N 

Longi tud 

14839 15W 
14839 15W 
1484021W 
148402 1W 
148402 1W 
148402 11 
148402 1 W 
1484003W 
1484003W 

Formot ion 

Sagovanirktok 
Sc~govonirktok 
Sagavanirktok 
Sogavanirktok 
Sagovanirktok 
Sagovanirktok 
Sogavanirktok 
Sagavanirktok 
Sagavanirktok 

Coal Bed 

Unnamed 
Unnamd 
Upper 
UPP~ r 
Upper 
Upper 
Upper 
Middle 
Middle 

Rank 

L i g n i t e  
L ign i t e  
L ign i t e  
L ign i t e  
L i g n i t e  
L i g n i t e  
L ign i t e  
L ign i t e  
L i g n i t e  

Sanple 
Type 
Grab 
Grab 

Channel 
Channe 1 
Channel 
Channel 
Channel 
Channel 
Channel 

Saipled 
Thickness 
(inches) 

1.5 
1 .o 
1.5 
1.1 
0.5 
1.5 
0.9 
1.5 
1 .o 



T a b l e  1 . - - M a j o r  a n d  a i r o r  c x i d e  and t r a c e  e l e m e n t  c o m p o s i t i o n  o f  t h e  l a b o r a t o r y  a s h  o f  9 lisnite s a r p i e s  f rom 
A l a s k a .  

t V r l u o s  i n  p e r c e n t  o r  e a r t s - p e r - m i l l i o n .  C o a l  a s h e d  s t  5 2 5  C. L  means l e s s  t h a n  t h e  v a l u e  st-oun 
u =  n o t  d e t e r m i n e d :  5  r f t e r  e l e m e n t  title i n d i c a t e s  d e t e r m i n a t i o n  by a u t o m a t i c  p l a t e  r e a d i n g  coapute r  a s s i s t s d r  
o m i r s i o n  s p 9 c t r o p r a o h i c  z n a l y s e s .  The s t a n d a r d  d e v i e t i o n  o f  a n y  s i n g l e  a n s u e r  s h o u l d  b e  t a k e n  a s  plus 50% and 
m i n u s  3 5 X . 7  ..................... ----------- ---------- ------------------- --- ----------- ---------- -------- .................................. 

SAHPLE b S t i  5102 A L 2 C 3 C d D ~ G O  MA20 K Z O  F E Z 0 3  TI02 P 2 0 5  SAMPLE 
hUH!fR (PERCENT)  (PERCWTT)  ( P E G C F N T )  (PFQCENT)  (PERCENT)  (PERCENT)  (PERCENT)  (PERCENT)  (PERCENT)  (PERCEMT) I U M B E a  ----------- .............................. - ....................................................... .............................. 

---------------------- ----------- ----- --------- - ................................................ -------------------*------------ 

S A M P L E  S C 3 f i t - S P P Y  R - 5  PPM S A - S P P P  @ E - S P P M  C O  PPM C E  P P P  LO PPP CR PPH CS P P Y  SAMPLE 
N U M B - K  ( P E F C F N T )  N u r e c u  - ........................................ ............................................................. --------------------------- 

0 

2 7 r C 5 0  
7 8 t C O O  
1 rJr coo  
1 e , 0 0 ~  

5 r 9 0 0  

Z Z I O ~ S  
? 2 r C D G  
13,000 

7 r 7 C C  

---------------- --------------------- ........................................................... ------ ------------- ---- - -------- 
5AHPLE cu P P M  EL P P M  G A - S P P Y  G E - S P P Y  P F  P P M  L A  P P M  LI P P M  L U  P P R  MN PPM M C - S P P M  S A M P L E  
NUMB€ P NUMBER ____-_ ............................ ........................................................................................ ------ 



T a b l a  1 . - - C a J o r  and  m i r o r  o x i d e  and t r r c v  e l e m e n t  c o m p o s i t i o n  o f  tho  l a b o r a t o r y  ash o f  9 l i g n i t e  i a e p l ~ r  f rom 
P1aska.--continued 

*----------------------------------------- ------------ * ............................ -- -------- --------*----------*-----*--------- 
S A M P L E  k l - 5  PPM N C - 5  P P H  M I - 5  PPH P B  P P Y  P R - S  PPH R B  P P M  S t  P P H  SM PPM SN-S P P A  S R - 3  PPR S A M P L E  
kUHBCR NUMdER .............................. ................................................. ------ ------ ----------------*-------------------- 

----------------_-----------------------------------------------------------------------*-------------- ----------*---*---------- 

S P Y P L E  7 A  P O H  I ?  FPK T H  PPH U P P P  V - S  P P H  W P P H  1 - 5  P P Y  Y B  PPM ZN P P H  ZR-5  P P M  SAMPLE 
t4UMBER NUN6ER 
--------------*- -------- -------- ---------- ------ ----------- -----* ---------- ----- ------- *-------- ---- -----------*------------*--- 



T a b l a  2.--Content o f  ? 5  t r r c e  e l e m e n t s  i n  9 l i g n i t e  s a r p l e s  f r o m  Alaska. 

< A n a l y s i s  p e r f c r m e d  o n  uhole-coal. V a l u e s  i n  p a r t s - p e r - m i l l i o v  (ppm).  L = l o s s  t h a n  tho v a l u e  shourn: B =  not dotormined.3 
-----------------------*-------------------------- ----- ----------- ------- ....................................................... 
j A M P L E  AS PP!' E: P P P  C f  P P P  LC PFP C O  P P H  CP P P M  C S  PPC E U  P P M  f PPM HF PPH S A M P L E  
NUHDE R N U M B E R  ................................................................................................................................ 
4 2 3 3 0 9 1  1 . 5  1 . 3  1 C 1  OOt 5.7 11  0 .51 0 . 3 8  670 0.50 W233091 
3233GF2 .?b 1  .?  13  1 CDC 0 .  C 5 . 3  . 0 5  . 2 6  5 6 0  .30 W235092  
d 2 3 5 6 9 7  . C j  ? 1 4 . 7  1 2 0  9. C 1 . 3  . 0 9 L  . 1 9  20L . 0 6  U 2 3 e 4 9 7  
d 2 3 ~ 1 4 9 a  . 5 1  7 8 1 . 3  I OOL 5 . 1  1.1 . o s  . c 3  Z O L  .09  ~ 2 3 ~ 4 ~ 8  
~ 2 3 2 4 9 9  .CL 1 3  1 . 4  100L 5 . 1  2.1 . 1 4  .C2 3 0 .ZOL W23P499 

h 2 5 8 5 3 C  .7F  1 1  L. Q 1  OOL 6 . 4  1.4 . OPL .C6  50 . 2 8  W23e500  
d23e5C1 . .? 1 4 . 2  13  1CDL 6 . 1  5 . 9  . 1 2  . 1 8  140 . 4 3  W23@501 
U 2 3 E 5 L Z  2 . 5  2 . 2  l7 1  OOL 4 . 0  1 9  1 . 2  .31  E O  . 6 6  I4238502 
6 2 3 2 5 C 3  3 . 1  ? 2 1 C lCCL 6 . 1  2  7 1 .7  . 4 6  70 .7 9 W2 3 8 5 03 

........................................................................................................ ........................ 
S l M F L i  kG P P R  L C  O F M  LU ?P+? ha P P C  P P P q  R B  P P M  S F  PFP S C  P P M  5 E  PPM S P  PPM S A M P L E  
t i U N @ t k  NUMEER 

--.I ---------------*------------------------------------------------------------------------------------------ ...................... 
N 

--_- ---------------- ---- ............................................................ 
S A M P L E  T h  P D M  T P  P P P  T h  P F Y  U P P Y  k P P M  Y B  P P M  S A P P L E  
hUM0t R NUMBER ........................ ............................................................ 



T a b l e  3 . - - H a j o r ,  m l n o r  r a n d  t r a c e  e l e m e n t  c o m p o s i t i o n  o f  9 l i g n i t e  s u m p l e s  f r o m  Rlrska r e p o r t e d  o n  r h o l v - c o a l  b a s i s .  

[ V a l u e s  i n  P e r c e n t  o r  o a r t s - P e r - m i l l i o n .  2 2  v a l u e s  a r e  f r o m  d i r e c t  d e t e r m i n a t i o n s  on w h o l e - c o a l :  a l l  o t h e r  v a l u e s  
c a l c u l a t e d  f r o m  ~ n a l y q i s  o f  a s h .  5  means a n a l y s i s  b y  e m i s s i o n  s p e c t r o g r a o h y :  L=l .ss than t h o  v a l u e  shoun: N= 
n o t  d e t e c t e d :  8 =  n o t  d e t e r m i n e d . 3  

----------------------------------------------------------------------------------------*----------------*----------*---------- 

S P M P L t  5 I i;L C A HG N A K F E  T I  4G-S  P P M  A S  P P H  S A M P L E  
I ~ U M ~ E R  ( P E U C E E T )  ( P E R C E N T I  ( P ~ R C E N T )  ( P E R C E N T )  ( P E R C E N T )  ( P E R C E N T )  ( P E R C E N T )  ( P E R C E N T )  HUMEER ......................................................... ------ ----------- ---- - ----- ........................................... 

------- ---- -----  -------*------------------------------------------------------*------------------------------------------------- 

S A M P L E  e - s  P P M  S P - S P P M  F E - S P P V  a~ P P Y  C D  P P H  C E  PPH C L  P P P  c o  P P M  C R  P P H  c s  P Y H  SAMPLE 
NUHI! E P  NUMBER 
---------------*-------------------------------------------------------------------------------------------------------- -------- 

-.I 

r . 4  1  1 . 3  !l.OIPL 10 1 OOL 5.7 I t  0.51 W 2 3 3 0 9 1  
. 5 5  1 . 2  . 0 1 4 C  1 3  1 OOL 9.C 5.3 - 0 5  W233092 
.7.C 3 1  . C 1 7  4.7 120 9.C 1 .? .O9L U 2 3 E 4 9 7  
. 1 6  2 6 .016 1 . 3  1 DCC 5.1  1 . I  .05 U 2 3 8 4 9 8  
.30C 1 3  . C 9 P  1 . 4  1 0 C L  5 . 1  2.1 . 1 4  W238499  

W 2 3 8 5 0 D  i 5 l ~ l C 3  - 4 5  11  . a 2 0  4 . 0  100L 6 . 4  1 . 4  .OpL W238500 
H23RS01  3 1 1  a < C G  . 4 9  4 . 2  . 0 1  h 13  1  D O C  6 . 1  5 . 9  . t 2  W238501 
!1235562 t 5 1 1 7 t h  . " 5  2 . 2  .C?6 1 3  1  OCL 4 .  C 19  1 .2  W236502 
A238503 7 5 1 1 2 c C  1 . 7  1 i . C 3 1  1 6  1 DOC 6 .1  2 7 1.7 U23C503  

-- ---------- ---- -------- ........................................................................................................ 
S A M P L E  CU PPH E L  P P H  F P P M  G P - S P P Y  G E - S P P H  HF P P H  H G  P P Y  LA P P M  L I  P P H  tl PPM S A M P L E  
NUIA.SLR M U M e E R  -------------------------------------------------------------------------------------------------------------------------------- 

ik2385OC 2 .3  - 0 6  50 1 .1  .23L . 2 8  . 0 0 5 L  3.1 .25  . 0 2  W23e500  
r 2 3 3 5 C 1  3.C .I P 14C 3 . 2  . 3 7 L  . 4 3  . 0 0 5 ~  8 . 2  . 9 7  . 0 6  W23e501 
r 2 5 6 j t z  t a . 3 1  9c 7 . 0  . 5 9 c  .66  . O O S L  7 . 5  5 . 4  .05 W L ~ ~ S O ~  
k 2 3 3 5 0 3  2 5 . t t  7C 8.2  .71C .79 ' . 0 0 5 L  9 .  C 5 . 9  - 1 3  U 2 3 @ 5 0 3  



T a b l e  3 . - - M a J a r ~  m i n o r ,  and t r a c e  element c o m p o s i t i o n  o f  9 lignite samples  f r o m  A laska  r e p o r t e d  on oholo-coal b a s i s . - - c o n  
-----*------------------------------------------------------------- ---- ......................................................... 
S A M P L E  MN PPH R C - 5 P P W  N 2 - S P P M  N O - S P P H  N I - S P D H  P PPM PB PPH P P - S P P M  RB PPM SB PPM SAMPLE 
NUHBk R N U M B E R  
----------------------------*------------------*-------*-----------*------------------------*----------------------------------- 

w 2 3 e ~ 0 0  1613 . l t L  1.1 3 . 6  16  18900 . 59  .7 8 5 . 0 L  -063 U23E500 
~ 2 3 P 5 0 1  E l  1 . 2  1 . 4  8.9 f 6 4 r SCO 3.3 1.5 5.OL .10 W238501 
U 2 3 8 S 0 2  3 2 2 . 1  2 . 2  13  9 . 2  1 S O  3 . 4  1.2 9.1 a 2 9  U23e 502 
U 2 3 8 5 0 3  3 e. L.? 1.1 1 1  1 5  4 1 L  5.2  1 . 3  1 9  .39 W 234533 

---------------------------------------------------------------------------------------*---------------------------------------- 

S A M P L E  S C  PPH S E  PPH SH PPP S M - S P P C  S U - S P P H  TP PPR TB PPP TH PPM U P P I  V-S PPM SlHPLE 
tiUMtlER NUMBER 

--. ................................................................................................................................ 
P 

~ 2 3 3 0 9 1  3 .P 0 .35  1 .7  2.0  3 50 0.084 0 . 2 2  1.2 0 . 4 4  2 3 U 2 3 3 0 9 1  
W253Li92 1.5 . 2 7  1 . 5  1.6 230L .046 .15 .77 .2SL  9.9 W2330PZ 
k 2 3 e 4 P 7 . 2 7  . 2 5  . P 5  .94 Z 2 .070L - 1 3  - 1 5  .I 8 L  1.1 U 2 3 & 4 9 7  
h Z 3 8 4 P b  . 2 7  . ? C  . 1 ?  1.5 3 5 . 0 3 1  .017 .17 .17L 2.0 W23e498 
U 2 3 8 4 9 9  .i2 .7CL - 3 3  t 5  5 5 . tOL . ObOL .14  .16L 1.5 P238499 



T e b i a  4 0 . - - A r i t i n e t i =  rn~an ,  o 3 s e r v c :  r s n ; a ,  ; o 9 1 e t r i ~  n r a n r  and J e o n o t r i c  
d r v r a t i o n  a f  = j n c e i t r a t ~ o n s  o f  4 2  t r a c 3  e l r m e n t s  i 7  9 l i j n i t s  r a m s l o s  
f r o m  Alasca. 

L A 1 1  d a t a  s r s  ii p a r t s - ) o r - m i l l i o n  a n d  a r e  r e n a r t a i  on  3 whole-=oal basis; 
L maa7s  lass  t i a n  v a l ~ e  shoun .1  

C--I---------I----C--------------------m--"-------*------------------------ 

3 3 s a r v e d  r a 7 p e  S e o m e t r i z  nenn 
A c i t 7 s o t i =  ,,,-,,,,,,,,,,,, Geanetric S e o n e t r i :  

E l e n e n t  moan Y i i i n u n  Marirnun maan d e v i 3 t i a l  . , 

--_-------_I-_----------*--*---------------*------------------------------- 



T a s l e  4 b . - - & r i ? - 1 n ~ t i :  m s a n r  s n s ? r v = J  r s n ~ e ,  ;eonetri: m z a n r  a n d  Jeometr i=  
d 3 v i a t i ~ n  a f  t s h  z s n t a - t  a n d  : o n t e n t s  s f  11  m a j o r  and n i n 3 P  o x i d o s  in t h e  
l a b o r a t o r f  as3 9 l i g n i t e  s a m p l e s  f r o n  a l a s k a .  

[ A l l  s a n p l a s  u z r e  a s h o d  a t  5 1 5  C: a11 d a t a  e x c a p t  g e o n r t r i c  d l v i a t i a n  
a - o  i n  pe-:ent; L n e a n s  lass t h r n  t h o  v a l u e  s h l u n - 1  

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

3 b s a r v e 3  ra?pe  s o o m a t r i c  nosn 
P r i t h n a t i c  ,,,-,~,,,,,,,,,, taonetric Geoss tr i :  

O x i j e  in e a n M i n i m ~ n  Maximun r a a n  d a v i 3 t i o ?  
-------11----11----__-------------------------------------------------------- 
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