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PROPERTY EXAMINATION 
#135-2 

Sitkinak Island Coal 
Tr in i ty  Is7 ands C-1 Quadrangle 

A B S T R A C T  

There have been several preceding repor ts  of coal occurrences ons i tk inak  I s land ,  one of 
which mentions a possible 25-foot coal seam. The authors of t h a t  repor t  were unable t o  
reach the area southeast  of Sitkinak Dome where t h i s  25-foot coal seam was reported t o  
be because of adverse weather. The l a t e s t  reconnaissance of the  Island was made from 
August 14 t o  A u g u s t  18, 1968 of a l l  the areas where continental  sediments a r e  reported 
t o  examine coal seams f o r  possible economic value. The Sitkinak Dome area was a l so  inves- 
t iga ted ,  b u t  no coal was found. The sedimentary rocks there  a r e  marine, as reported by 
Moore (1967). The author found no coal seams on Sitkinak Island th ick enough t o  warrant 
development f o r  mining. 

I N T R O D U C T I O N  

The purpose of this repor t  i s  twofold. F i r s t ,  t o  repor t  on the  coal seams which were 
observed on the reconnaissance in A u g u s t  1968 and t h e i r  economic po ten t ia l .  Second, t o  
compile i n t o  one repor t  t he  several previous maps and repor ts  on Sitkinak Is land.  

LOCATION AND ACCESSIBILITY 

Sitkinak Island -- 56'35' N .  Lati tude 154"101 W .  Longitude -- i s  a member of the  T r in i t y  
Island group (Tr in i ty  Islands C - 1  Quadrangle) 10 miles south of the  southernmost t i p  of 
Kodiak Island.  Kodiak Airways schedules a three-times-weekly f l i g h t  f o r  passengers and 
mail t o  Si tk inak,  landing on the U.S. Coast Guard's 6400-foot aspha l t  runway o r  the l a rge  
freshwater lake nearby. By writ ing t o  the  Coast Guard in Juneau i t  was poss ible  t o  make 
arrangements f o r  staying w i t h  the  30 men in the  Loran Sta t ion on the  Island.  There a r e  
no protected anchorages on the Island f o r  deep-draft sh ips ,  b u t  f i shing boats can pass 
in to  Sitkinak Lagoon a t  high t i d e  and anchor there .  

PHYSICAL FEATURES AND CLIMATE 

Sitkinak Island i s  low but rugged i n  r e l i e f .  The elevation of the  highest h i l l  on the 
Island,  Sitkinak Dome, i s  given as 1470 f e e t  on the  U.S. Geological Survey Quadrangle 
maps and as 1640 f e e t  on the  U.S. Coastal and Geodetic Survey char t s .  The 1640-foot 
elevation was es tabl ished by the  U.S. Army Corps of Engineers in  1955. The l a t e s t  infor-  
mation s t a t e s :  

"The Corps of Engineers has provided more recent  data giving an elevation 
of 1599 f e e t  f o r  Sitkinak Dome. This l a t t e r  value has been forwarded t o  
our char t  division headquarters as a correct ion t o  the  cha r t s . "  (Haraden 1968) 

Recent g lac ia t ion  has smoothly rounded the r idges ,  b u t  post-glacial  erosion has cut  num- 
erous s t e ep  ravines. Sitkinak supports no t r e e  growth, but the  Island i s  lush with grasses 
and berry bushes. A c a t t l e  ranch i s  located west of Sitkinak Lagoon. 

The climate i s  moderate with cool wet summers and mild winters.  Average monthly temper- 
a tures  f o r  the  Island in 1967 ranged from 29.5" F i n  January t o  56.2" F i n  Ju ly .  Total 
r a i n f a l l  in 1967 was 47.23 inches. The Island i s  f requent ly  shrouded in fog.  Extremely 
high winds a r e  common on the  I s l and ' s  higher h i l l s .  



HI STORY 

Coal reconnaissance on Sitkinak has been l imi ted,  and d i f f e r  w i t h  respect  t o  t he  qual i ty  
and quant i ty  of coal present." In December 1958, M . W .  Jasper ,  mining engineer, and Wiley 
D .  Robinson, coal mine inspector of the Te r r i t o r i a l  Department of Mines, made a preliminary 
invest igat ion of the  coal a t  the  request of several men who held prospecting permits on 
the Island.  Jasper and Robinson were handicapped by bad weather and were ab le  t o  traverse 
only par t  of the southern s i d e  of the' Island in t h e i r  five-hour v i s i t .  They reported a 
wide thin-bedded coal formation west of the  t i da l  f l a t s  s t r i k ing  nor theaster ly .  They a lso  
projected a 25-foot coal bed southeast  of Sitkinak Dome, as reported by the  permittees, 
b u t  were unable t o  v i s i t  the  locat ion.  (Jasper and Robinson, 1959) 

In August 1962 Robert S. Warfield of the  Bureau of Mines did more reconnaissance on S i t -  
kinak Island.  Warfield traversed from the  Coast Guard barracks i n  a southwesterly direc- 
t ion t o  the beach and along the  beach on the  west s i de  of the  t i d a l  f l a t s .  He confirmed 
the presence of thin-bedded coal near t he  t ida l  f l a t s  but did not examine or repor t  any 
coal near Si tkinak Dome. (Warfield, 1962) 

The U.S.G.S. publication "Preliminary Geologic Map of Kodiak Island and Vic in i ty ,  Alaska" 
shows t he  Sitkinak Dome area t o  be marine sedimentary rocks (Moore, 1967). The sca le  of 
the  map i s  1:250,000. 

G E N E R A L  G E O L O G Y  

For t h i s  invest igat ion,  Moore's Sitkinak Island geology was enlarged and placed on the 
U.S.G.S. topographic T r in i t y  Islands (C-1) Quadrangle a t  1" = 1 mile. 

Coal occurrences a r e  l imited t o  continental  sedimentary rocks. Reconnaissance was limited 
to these areas with the  exception of Sitkinak Dome and around the  southwest s i d e  of S i t -  
kinak Lagoon on East Sitkinak Island. The continental sediments a r e  o f  middle Ter t iary  
age, consist ing of th ick beds of conglomerates and poorly-sorted subgraywackes w i t h  thinner 
sect ions  of claystone, sha l e ,  and coal .  The coal occurrences, where observed, were in ter-  
bedded with the claystone and sha l e ,  and these sequences were found only i n  t he  conglom- 
e ra tes .  For the  most pa r t  the  graywacke i s  f r i a b l e  and more ea s i l y  eroded than the  con- 
glomerates. Cursory examination of the  marine sediments showed th ick  beds of medium gray 
mudstone which contains abundant concretions of apparently s imi l a r  mater ia l ,  thinner beds 
of brown sandstone, and th ick  sequences of thin-bedded dark gray sha le .  

C O A L  O C C U R R E N C E S  

Sampling and examination of the  coal beds in the south-central pa r t  of the  Island were 
done by Warfield (1962). The locations a re  shown on the  accompanying map by c i r c l ed  num- 
bers,  and the  logs of coal bed outcrops from h is  report  a re  included. ( t a b l e  1 )  

Warfield inspected most of t he  gulches in  the south-central pa r t  of the  Island which were 
reported t o  him to  be the  most favorable locations fo r  mineable coal deposits .  He reported 
t h a t  the  seams he examined in the  area:  

" . . . . a r e  thin-bedded; none of the  individual coal bands exceeds 1.0-foot thick- 
ness,  and the t o t a l  coal thickness of a given s e r i e s  of coal bands does not 
exceed 2.5 f e e t . "  (Warfield, 1962, p 7 )  

"Sitkinak Island coal deposits  a r e  mentioned i n  U.S. Geological Survey Bul le t ins  259 and 
378 and i n  the Geological Survey Annual Report f o r  1896, b u t  none of the  authors had 
v i s i t ed  the  Island. 



He a l so  examined coal outcrops on the  t i d a l  f l a t  a t  location 5 ( f i g  1 )  where t he  beds 
observed a r e  tHn; the th ickes t  being 1 .3  f ee t .  The coal beds a re  i n  a t i g h t  an t i c l i ne .  

The remainder of Warfield's examinations were southwest along the  northwest shore of the  
t i da l  f l a t  and along the  ocean shore f o r  about two miles. Since h i s  observations were 
very b r ie f  and no samples were taken, I examined t h i s  area i n  a l i t t l e  more d e t a i l .  Be- 
cause a l l  of the beds a r e  t h i n  and of no apparent economic value,  the  time required f o r  
logging was not warranted. Samples taken were from each coal seam i n  sequence a t  the  ex- 
posure ( t a b l e  11) .  

Interbedded coal occurrences were observed a t  1 ocat i  ons A ,  B ,  and C ( f i g  1 ) . A t  each place 
the coal seams are  from a few inches up t o  a foo t  th ick  and interbedded w i t h  claystone and 
carbonaceous claystone. St r ikes  of t h e  beds genera1 l y  indicate  t h a t  the an t i  cl inal  s t ruc-  
t u r e  shown on the map broadens to the  southwest and t h a t  the  coal sequences increase in 
age from A t o  C.  The rocks in t h i s  area a r e  too highly a l tered t o  obtain accurate s t r i ke s  
and dips so  t ha t  the  above observation i s  quan t i t a t ive  only. 

The coal beds observed a t  Sand Point ,  location C ( f i g  I ) ,  are  a l so  th in  and interbedded 
with claystone and carbonaceous claystone.  The th ickes t  coal seam is about 1 . 5  f e e t  thick.  

Because the  coal occurrences are  t h i n ,  s teeply  dipping beds, 1 imited t o  the  t i d a l  f l a t  
area ,  the re  a re  i n su f f i c i en t  coal reserves t o  mine on a sca le  other  than f o r  local  use. 
Furthermore, spectrographic analyses of the  ashes showed no unusually high concentrations 
of any elements. Concentration of s i l v e r  was l e s s  than 0.5 PPM, and gold was not detected 
(wri t ten  communication, Rao, 1968). 

No coal was observed on East Sitkinak Island,  e i t h e r  i n  place or  as f l o a t .  



TABLE I 
COAL SAMPLES AND ANALYSES BY WARFIELD 

Map 
Location 

1 .  Log of coalbed outcropping in bottom of gulch. 

Material Thickness, f e e t  

Roof Coaly c l  aystone Unknown but overlain i n  shor t  d is tance 
by pebble congl omerate. 

Coa 1 0.7 Included i n  sample. 
Coaly c l  aystone .1 
Coal . 3  Included in sample. 
Coaly claystone . 6  
Coal . 9  Includes a .05-foot band of bone 

t ha t  was excluded from sample. 

F 1 oor Coaly claystone Unknown 

S t r i k e  N 45" E ,  dip 45" to  50" NW. 

Analyses of sample 
. Moisture and 

As received -EEL ash f r e e  

Moisture 10.8 - 
Vol a t i  1 es 33.3 37.3 
F i x e d  carbon 36 .6  41.1 
Ash 19.3 21.6 
Sulfur  . I  .1 
B t u 9,040 10,140 
Coke button - NAa (noncoherent residue) 

2. T h i n  coalbed . 8  t o  1 .0  foo t  thick.  

3. 5-foot interbedded th in  coal seams and coaly claystone. Upper coal band i s  1-foot 
th ick.  Upper coal band is overlain by 0.8-foot coaly claystone which i n  turn i s  
overlain by an unknown thickness of pebble to  cobble conglomerate. 

4. 4.5-foot interbedded t h i n  coal seams and coaly claystone. S t ra t ig raph ica l ly  under- 
l i e s  location 3 about 30 f e e t .  Individual coal seams t o  .6-foot thickness. One-third 
t o t a l  thickness estimated t o  be coal. 

5. 2-foot interbedded coal and coaly claystone. Coal bands t o  .+foot  thick.  S t r ike  
N 40" E ,  dip 30" NW. 

6. Two 2-foot t h i n  banded coal and coaly claystone seams. One coal band .9-foot thick 
in one coal seam. Total coal thickness in e i t he r  seam does not exceed 1 .3  f e e t .  

S t r i k e  S 15" W ,  d ip  50" W ,  where measured on northwest limb. 

Dip 35' SE where measured on southeast  limb. 



TABLE I (continued) 
COAL SAMPLES AND ANALYSES BY WARFIELD 

Ma P 
Location 

7 .  Log of wall exposed interbedded coal and coaly claystone bed. 

Material Thickness, f e e t  

Roof Coaly claystone w i t h  very t h i n  bands 
of coal , over1 a i  n by pebble to  
cobble congl omerate 

Coal 
Coaly claystone 
Coal 
Coaly clays tone 
Bony coal 
Coaly claystone w i t h  th in  bands of coal 
Coal 
Coaly clays tone 
Bony coal 
Coaly c1 aystone 
Pebble t o  cobble conglomerate 

.7  

. I  

. 3  
3.4 

. 2  
4.0 

.65 
1 .o 

Unknown 

S t r i ke  S 40" W ,  dip 47" N W .  

8. Observation point in creek bottom from which thin-bedded coal seams were observed 
i n  hi1 1s and gulches t o  the eas t .  Beds dip s teep ly  eas t .  

9. Beginning of t raverse  along conglomerate sea c l i f f s .  



TABLE I 1  

COAL SAMPLES AND ANALYSES -- 1968 

*Basis - (1  ) As rece ived 
(2 )  E q u i l i b r a t e d  mois tu re  bas i s  
(3)  Mo is tu re  ash f r e e  bas i s  
(4 )  Mo is tu re  ash f r e e  bas i s  

PREPARED BY 
P. D. Rao, Assoc ia te  Professor  o f  Coal Techno1 ogy 

MINERAL INDUSTRY RESEARCH LABORATORY 
U n i v e r s i t y  o f  A 1  as ka 

Rank 

Subbi tumi nous A 

Subbi tuminous A 

Subbituminous A 

S u l f e r  

0.3 
0.3 - 
- 

0.3 
- 
- 
- 

0.5 
0.5 
- 
- 

- 
- 

Ash 

3.0 
2.8 - 
- 

3.2 
3.0 
- 
- 

8.5 
8.1 
- 
- 

41.3 
- 

Heat ing 
Value Btu  

11,724 
11,113 

- 
11,433 

11,633 
11,037 

- 
11,378 

11,446 
10,961 

- 
11,928 

- 
- 

Vol . 
Ma t te r  

29.7 
28.2 
33.3 

- 

30.9 
29.3 
34.9 

- 

38.7 
37.1 
45.1 - 

26.8 
48.5 

Mo is tu re  

7 .'9 
12.7 

- 
- 

8.2 
12.9 

- 
- 

5.6 
9.6 
- 
- 

3.4 
- 

S i t k i n a k  
I s 1  and 

Map 
Loca ti on 

A 

Map 
Loca t i on  

B 

Map 
Loca t i on  

C 

Map 
Locat ion  

D 

F ixed 
Carbon 

59.4 
56.3 
66.7 

- 

57.7 
54.8 
65.1 

- 

47.2 
45.2 
54.9 - 

28.5 
51.5 

Basis* 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

1 
3 
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