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SITKINAK ISLAND COAL INVESTIGATION 
TRINITY ISLANDS, ALASKA, QUADRANGLE 

INTRODUCTION 

With ana lys is  o f  the coal  sample, submitted by George Cornel ius and as- 
sociates December 1, 1958, repor ted  t o  have been taken from a 25 f o o t  
coal bed, whowing a r e l a t i v e l y  ghigh 6. T. U. r a t i n g  wh i th  low ash, a 
p re l im ina ry  examination o f  the  S i t k i n a k  coal  occurences was undertaken 
du r ing  pe r iod  o f  December 17th t o  20th, 1958, a t  t h e i r  request.  

LOCATION AND ACCESSIBILITY 

S i t k i n a k  i s  the "high i s l a n d "  o f  the T r i n i t y  Is lands ,  and l i e s  ten  
miOes south o f  southern most t i p  o f  Kodiak Is land.  I t  i s  a c t u a l l y  two 
i s l ands  separated by a shal low lagoon, which a t  low t i d e  has a narrow 
channel s u i t a b l e  f o r  small f i s h i n g  boat  anchorage only.* Maps do n o t  
show any deep water a long the i s l a n d  shoreland t h a t  cvould be p ro tec t -  
ed from the f requent  storms o f  the North P a c i f i c  and prov ide a na tu r -  
a l  harbor  f o r  deep sea vessels. I t  may be found t h a t  ree fs  a t  eas t  en- 
t rance t o  K i t k i n a k  Lagoon cou ld  be removed and the channel dredged i n -  
t o  the lagoon, should f u t u r e  developments on the i s l a n d  j u s t i f y  it.* 

The land area o f  S i t k i n a k  I s l a n d  i s  g iven a t  91 square m i les  and i s  
doubt less designated the "high i s l and"  due t o  i t s  mountain mass r i s i n g  
t o  1640 f e e t  e l e v a t i o n  on S i t k i n a k  Dome. Tugidak Is land,  one m i l e  t o  
the west, i s  low l y i n g  and has an area o f  71 square m i les  .** 
The i s l a n d  i s  access ib le  by seaplane. A good a i r s t r i p  was completed 
on the  mountain near S i t k i n a k  Dome f o r  t h e  A i r  Force i n  1956, b u t  
has been abandoned. P r i v a t e  o r  cha r te r  planes a re  permi t ted  t o  use i t. 

With poor f l y i n g  weather p r e v a i l i n g  i n  the  Kodiak region, the S i t k i n a k  
t r i p  was i n  the  40 f o o t ,  d iese l  powered, f i s h i n g  boat  MARMOT. Leaving 
Kodiak a t  2 PM, December 17th, w i t h  Thomas von Scheele (owner and op- 
pe ra to r  o f  boat ) ,  Henry Neseth, and W i l l a r d  Gal l ,  entrance i n t o  S i t -  
k inak Lagoon was made a t  5: 30 AM December 18th. Passage i n t o  the i n n e r  ' 
channel was made on h igh  t i d e  and anchorage a t  8: 15 AM. Accompanied by 
M r .  Neseth and M r .  H a l l  we went ashore a t  9 AM.* 

Crossing the sand dune " s p i t " ,  the sandy beachl ine was fo l lowed 1% 
m i l e  shouthwester ly.  This  beach area i s  l a r g e l y  bordered by aand dunes 
which r i s e  20 t o  30 f e e t  above sea-level,  and have a sca t te red  growth 
o f  grass and low brush. 

The c e n t r a l  k m i l e  sec t i on  i s  a conglomerate b l u f f  75 t o  100 f e e t  high, 
which i s  being eroded and undermined by the  p r e v a i l i n g  heavy s u r f .  

* Refer t o  T r i n i t y  Is lands  Map C-1, USGS, at tached 
** Refer t o  USGS Bul.  880-C. Pg 112 



Midway i n  the  b l u f f  sec t i on  a t h i n  bedded coal format ion outcrops. I t s  
w id th  i s  75 t o  100 fee t ,  i t s  s t r i k e  Northeast and the d i p  nea r l y  ver- 
t i c a l  (on the average, d ipp ing  a few degrees t o  Northwest). 

The mountain r i d g e  extending across the  i s l a n d  nor theaster ly-southwester ly  
terminates on south shore1 i n e  1% t o  2 m i l es  wester ly  o f  the  t raversed 
beach area. I t was n o t  examined because o f  the  weather and advice t h a t  
the  coal beds had n o t  been t raced wouthwesterly t o  t h a t  area t o  date.* 

With the i n v e s t i g a t i o n s  p r i n c i p a l  o b j e c t i v e  being examination o f  t he  
repor ted  25 f o o t  coal  bed outcrop a t  head o f  a rav ine,  we l e f t  the  
beach and walked one m i l e  n o r t h  t o  base o f  mountain. The several  gu l -  
ches checked contained some coal  " f l o a t "  s i m i l a r  t o  the  sample submit- 
t ed  f o r  analys is .*  However, w i t h  35 t o  45 m i l e  no r theas te r l y  t o  east-  
e r l y  wind blowing s t e a d i l y ,  accompanied by r a i n  and sand from beach 
and sand dunes and clouds hanging below the mountain r idge,  v i s i b i l i t y  
was poor a t  t he  h igher  e leva t ions  and M r .  Neseth was unable t o  recognize 
the  gulch a t  head o f  which the  sampled coal  bed was located.  

Because o f  t he  bad weather and s h o r t  days a t  t h a t  t ime o f  year,  i t  was 
decided t o  delay f u r t h e r  i n v e s t i g a t i o n s  u n t i l  nex t  spr ing .  I t  i s  t o  be 
noted t h a t  snow r a r e l y  remains on the  ground more than a week o r  so be- 
low the 1000 f o o t  e leva t i on  dur ing  the w i n t e r  months i n  the  Kodiak I s -  
lands group. On December 18th there  was on l y  a few sca t te red  snow areas 
above the est imated 1200 f o o t  e leva t ion .  

Returning t o  the s k i f f  a t  2:15 PM, t he  h igh  winds and rough water on 
the  lagoon made i t  d i f f i c u l t  t o  reach the  boat  anchored a h a l f  m i l e  o f f  
shore. Las t  members o f  the shore p a r t y  boarded the Marmot a t  4:30PM. 

With storm subsid ing the  n i g h t  o f  December 18th we l e f t  the lagoon on 
h igh  t i d e  a t  8:30 AM December l g t h ,  reaching Kodiak a t  1:30 AM on the 
f o l l o w i n g  morning and re turned t o  Anchorage the af ternoon o f  December 
20th. Before l eav ing  our  anchorage on the r e t u r n  t r i p  M r .  von Scheele 
po in ted  ou t  l o c a t i o n  o f  t h e i r  repor ted  25 f o o t  coal  outcrop, which i s  
about 3% m i l e s  f rom the  lagoon on an approximate N30W bearing. He s ta-  
t ed  i t  i s  was w i t h i n  $ m i l e  o f  a i r s t r i p  b u i l t  t o  se rv i ce  the  (un f i n i shed )  
m i l i t a r y  i n s t a l l a t i o n  on K i t k i n a k  Dome.* 

A t  northwest corner o f  S i  t k i n a k  Lagoon two b u i l d i n g s  (beach camp and 
warehouse) were noted, which were b u i l t  by the  con t rac to r  f o r  the mi l- 
i t a r y  p r o j e c t  on the  Dome. Permit  t o  use these f a c i l i t i e s  o r  those a t  
the  a i r s t r i p  can probable be obta ined f o r  pe r iod  requ i red  t o  make a 
thorough examination o f  the I s 1  ands coal  deposi ts  .* 

HISTORY 

Research t o  date has f a i l e d  t o  f i n d  any d e t a i l e d  U. S. Geological Sur- 
very, U. S. Bureau o f  Mines, o r  p r i v a t e  repo r t s  on the coal  deposi ts  o f  

* Refer t o  U. S. G. S. Topographic Map C-1, T r i n i t y  Is lands  Quadrangle. 



S i  t k i n a k  Is land.  References found are 1 i m i t e d  t o  "Reported" occurrences 
and a re  as fo l l ows :  

1. U. S. G. S. B u l l e t i n  259. Page 163. 1904. "Coal occurs on the h igh  I s -  
E n d  o f  S i tk inak ,  one o f  the  three T r i n i t y  Is lands ,  a t  southern end o f  
the  Kodiak Group. I n  the rocks which outcrop b o l d l y  i n  a lagoon on the 
nor theas t  s ide  o f  the  i s l a n d  there  a re  a number o f  seams o f  coal,  one o f  
which i s  s a i d  t o  be 10 t o  12 f e e t  t h i ck ,  s tanding v e r t - c a l l y  i n  a b l u f f  
20 f e e t  high.** The depos i t  i s  somewhat l i m i t e d  i n  ex ten t .  Small schoon- 
e rs  have sometimes v i s i t e d  t h i s  l o c a l  i t y  t o  ge t  a boat  l ead  o f  coal,  
which can be obta ined hand i l y  f rom the  beach. I t  makes s*eam r e a d i l y ,  
b u t  i s  inconven ien t ly  s i t u a t e d  f o r  access by l a r g e  vessels. The almost 
cons tan t l y  rag ing  s u f t  beat ing  around the  shal low coast i s  a ser ious  
obstacle. " 

2. U. S. G. S. B u l l e t i n  379. Page 127. 1908. "Da l l  r epo r t s  th ree  occur- - 
rences o f  Kenai s t r a t a  c a r r y i n g  coal beds - on the  east  s ide  o f  Kodiak 
Is land,  a t  Uyak Bay, Eagle Harbor, and a t  K i l i u d a  Bay. He a l so  s ta tes  
t h a t  coal occurs a t  the  mouth o f  Red River ,  near the  westernmost p o i n t  
of Kodiak Is land,  a t  two l o c a l i t i e s  on Uganik Is land,  and a 10 f o o t  bed 
of  L i g n i t e  i s  repor ted  on S i t k i n a k  Is land. "  

3. Census Report on Alaska, page 78, 1893. This  reference, mentioned i n  - 
U. S. G. S. B u l l e t i n  259, page 163, i s  n o t  a v a i l a b l e  l o c a l l y .  

4. U. S. G. S. Seventeenth Annual Report, P a r t  1, page 800, 1896, This - 
reference i s  l i m i t e d  t o  fo l low ing: *  "Several years ago a number o f  coal 
beds were discovered on the h igh  i s l a n d  o f  S i t k i nak ,  i n  the  southwes- 
t e r n  p a r t  o f  t he  Kodiak Group. The mineral i s  s a i d  t o  possess good 
steam making q u a l i t i e s ,  b u t  t o  be inconven ien t ly  s i t u a t e d  f o r  access." 

Coal occurrences on S i t k i n a k  I s l a n d  has been known t o  Messrs von Scheele & 
Neseth f o r  many years, and t o  t h e i r  associates f o r  t he  past  5 years. 
S i x  Coal Prospect ing Permits, o f  2560 acres each, were f i l e d  f o r  them by 
a t to rney  ~ a u i  Robinson, Anchorage, i n  l a t e  November 1958. Other members 
o f  t h a t  group i nc lude  George Cornel ius, W i l l a r d  Ha l l ,  and Robert Ha l l ,  
a l l  o f  Kodiak. 

On January 7, 1959, At torney Robinson advised t h a t  a d d i t i o n a l  n ine  Coal 
Prospect ing Permit  App l ica t ions  had been f i l e d  by o the r  members o f  the 
Kodiak group. Since then M r .  Cornel ius repo r t s  a d d i t i o n a l  app l i ca t i ons  
had been f i l e d ,  b r i n g i n g  t o t a l  t o  around 20. 

On December 29, 1958, Henery D. Het t ,  Palmer, Alaska, who had worked on 
the K i  t k i nak  I s l a n d  m i l i t a r y  p r o j e c t  as a heavy du ty  mechanic up t o  
t ime work was suspended before complet ion i n  l a t e  1956, s ta ted  he had 
noted a number o f  coal (how many he d i d  n o t  r e c a l l )  beds exposed w h i l e  
grading f o r  the  a i r s t r i p  was underway. His r e c o l l e c t i o n  was t h a t  the 
coal beds so exposed seemed t o  be narrow b u t  looked l i k e  very good 
coal . 
**Refer t o  U.  S. G. S. Topographic Map C-1, T r i n i t y  Is lands  Quad., 
a t tached 



GEOLOGY 

As noted before the  T r i n i t y  Is lands have n o t ;  been s tud ied  o r  the  geology 
mapped w i t h  any degree o f  d e t a i l  by the  U. S.  Geological Su.rvey t o  date. 
The i r  l a t e s t  geo log ica l  map o f  the  Kodiak Is lands  group (PLATE 2, Bul-  
l e t i n  880-C) g ives o n l y  the  legend "Mainly T e r t i a r y  sandstone and shale," 
f o r  t he  T r i n i t y  Is lands.  

That reference suggests t h a t  the sandstone, shale, and conglomerate pre-  
sent " ind iscont inous  areas" along sougheast s ide  o f  Kodiak I s l a n d  are 
o f  f r e s h  water o r i g i n  and o f  "Eocene (? )  age", and are  probably"  pres-  
en t  on S i t k i n a k  and Tugidak Is lands.*  

Dur ing course o f  the  December 18th beach t rave rse  the on l y  bedrock expos- 
ures noted were occassional "croppings" o f  conglomerate i n  20 t o  30 f o o t  
b l u f f  a long northwest s ide  o f  the  lagoon, and the  75 t o  100 f o o t  b l u f f  o f  
conglomerate i n  the  k m i l e  sec t i on  along the  S i t k i n a k  I s l a n d  south shore 
l i n e .  The conglomerate i n  t h i s  l a t t e r  area has an est imated 1000 f o o t  
th ickness;  i t s  s t r i k e  i s  no r theas te r l y  and the d i p  nea r l y  v e r t i c a l ,  and 
i t s  p r o j e c t i o n  c a r r i e s  i t  along the  lagoons northwest shore l ine.**  

The conglomerate i s  h i g h l y  ox id ized,  and i s  l a r g e l y  composed of smal l ,  
w e l l  rounded pebbles. The l a r g e s t  pebble noted was 8 inches i n  diameter. 

The 75 t o  100 f o o t  wide cropping o f  the  t h i n  bedded coal measure i s  com- 
posed o f  numerous coal seams vary ing  i n  w id th  from 1 i nch  t o  a maximum 
o f  8 inches. These t h i n  beds are  separated by shale and sandstone and 
some c l a y  "par t ings" ,  which vary i n  th ickness from 1 i nch  t o  15 inch.  

The coal appears t o  be o f  same q u a l i t y  as t h a t  submitted f o r  analy- 
s i s .  No samples were taken s f  t h i s  coal cropping, as i t  i s  n o t  consid- 
ered t o  be o f  economic importance. With the  coal format ion being s o f t e r  
and more suscept ib le  t o  e ros ion  than the  surrounding conglomerate, t h i s  
wide exposure forms a marked i nden t i on  o f  the  shore l ine .  

Approximately 75 yards eas t  o f  wide coal measure outcropping, a narrow 
c l e f t  i n  the  conglomerate b l u f f  has a "sh iny"  coal  exposure a t  the  top  
est imated 10 f e e t  i n  l eng th  and 5 o r  6 f e e t  i n  heigth.  This  appears t o  be 
an exposed face o f  the  most sou the r l y  " t h i n  bed" o f  the wide caol  form- 
a t i on .  

Between the  sand dunes and the conglomerate b l u f f  along the  t raversed 
sho re l i en  and base o f  the  mountain, there i s  a shal low depression about 
one qua r te r  m i l e  wide extending nor theas ter ly -southwester ly  across the 
i s l and .  This  swampy depression i s  probably the ax is  o f  a s t rong f a u l t .  

The deeply i n c i s e d  gulches on the southeast s l o p i s  o f  the  mountain 
r i d g e  are  doubt less c u t  down along f a u l t  planes. Spaced a t  k t o  1 
m i l e  - i n te rva l s ,  appreciable displacement o f  coal  measures a t  r i g h t  

* Refer  t o  USGS Bul.  880-C, pages 149-150 
** Refer t o  at tached USGS Map C-1, T r i n i t y  Is lands  



angles t o  t h w i r  northeast-southwest s t r i k e  can be expected. 

M r .  Cornel ius repor ted  a sample taken from the  25 f o o t  bed a year  ago 
showed a 14,000 p lus  B. T. U. r a t i n g .  This C e r t i f i c a t e  o f  Analys is  had 
been misplaced and was n o t  a v a i l a b l e  f o r  study. A t  t ime t h a t  sample 
was taken M r .  von Scheele knocked o f f  a  l a r g e  p iece from the  cropping. 
R o l l i n g  down the  steep slope i t  was somewhat shat tered;  however, a 60 
pound p iece remained which he packed down t o  the  beach. The "speciman" 
remained there  u n t i l  l a s t  November, accomulated a few "barnacles", and 
was then taken t o  Kodiak; g iven t o  the T e r r i t o r i a l  Department o f  Mines, 
i t  was brought back t o  the  Anchorage o f f i c e  December 20th. 

The 60 pound speciman i s  30 t o  40 per  cent  "bone", which appears t o  
be l a r g e l y  carbonaceous and probable would burn. I t  breaks a long i r r e g -  
u l a r  "s l i ckens ided"  surfaces, i n d i c a t i n g  i t  t o  be i n  o r  near a (probably 
minor)  f a u l t  zone. The speciman i s  a l so  evidence t h a t  t h i s  coal 
occurrence i s  n o t  un i fo rm i n  character  across the  croppings f u l l  
width,  which has been the  prospectors impression. 

The 25 pound sample taken by Messrs vsn Scheele and Neseth was n o t  
taken across the f u l l  w id th  o f  the repor ted  25 f o o t  outcrop. They re-  
p o r t  i t  was l i m i t e d  t o  the lower 10 f e e t  o f  the  bed as the  balance was 
inaccess ib le  on the  steep slope. The sample submitted was un i fo rm i n  qual -  
i t y  (a "shiny"  j e t  b lack )  and contained no "bone". Although the meager 
references mention the  S i t k i n a k  coal occurrences as being l i g n i t e ,  
t h a t  seem does n o t  "s lack" ,  crumble, o r  have o the r  phys ica l  aspects 
genera l l y  assoc ia l t ed  w i t h  t h a t  c l a s s i f i c a t i o n .  "F loa t "  l y i n g  on the  
beach, seen i n  the several  gulches, o r  exposed i n  the  75 t o  100 f e e t  
wide t h i n  bedded beach cropping, have the  same f resh,  "sh iny"  j e t  
b lack appearance. 

Resul ts  o f  t h e  samples ana lys is  are as fo l lows:-  

As Rec'd D r . ~  --------- - 
--,- ---.--------- --- M. & A .  F. 

Moisture 11.3% ---- ------- 

Fixed Carbon 50.9% 57.3% 59.3% 

Ash 2.9% 3.3% ------- 

Sul f u r  0.4% 0.5% 0.5% 

B,T. U. 19,190 12,610 13.040 -------- ---- --- 
M. & A. F.:- Moisture and ash free. 
B. T. U.:- B r i t i s h  thermal u n i t s .  



The Kodiak Is lands  group a re  i n  an area o f  r e l a t i v e l y  m i l d  c l ima te  and 
heavy r a i n f a l l .  I t  i s  be l i eved  t h a t  the  moisture content  shown i n  the 
above sample w i l l  be considerably lower below the  sur face a t  100 t o  200 f o o t  
depth. 

From i t s  phys ica l  appearance and ana lys is  r e s u l t s  the coal i s  t e n t a t i v e l y  
classed as sub-bi tuminous. Fur ther  work w i  11 have t o  be done t o  d e f i n i t e l y  
c l a s s i f y  the coal .  

Whi l e  our p r e l  im inary  reconnaissance i n v e s t i g a t i o n  o f  the  S i  t k i n a k  coal 
occurrences was b r i e f  and 1 im i  ted  t o  " f r i n g e "  area sec t i on  along and 
near t he  south and eas t  shore l ine ,  i t  i s  considered t o  be a f i e l d  t h a t  
warrants a thorough examinat ion and study. 

A t o t a l  o f  twenty two Coal Prospect ing Permit  App l ica t ions  have been 
f i l e d  a t  Anchorage o f f i c e  of t he  U. S. Bureau o f  Land Management by 
Messrs Thomas von Scheele, Henry Neseth, George Cornel ius, and o the r  
associates. These a p p l i c a t i o n s  a re  s a i d  t o  completely cover the i s -  
l and  west o f  S i  t k i n a k  Lagoon. 

The wide (75 t o  100 f e k t )  t h i n  bedded coal  measure, exposed i n  the  conglomer- 
a t e  b l u f f ,  i s  n o t  o f  economic importance. The i n d i v i d u a l  beds, how- 
ever, f o r  the most p a r t  resemble the  coal  o f  the sample analyzed. 

M r .  von Scheele and M r .  Neseth r e p o r t  t h a t  a "number" o f  coal  beds 
have been t raced by occassional outcrops and f a i r l y  abundent " f l o a t "  
across the i s l and .  The i r  s t r i k e  i s  no r theas te r l y  (a long the  a x i s  
o f  the  main mountain mass) and d i p  i s  s a i d  t o  be s teep ly  t o  the nor th -  
west. This  suggests the  beds t o  be f a r  mour cont inous than the  o l d  b r i e f  
references i nd i ca te ,  and conforms t o  our  observat ions o f  the  wide t h i n -  
bedded coal  outcropping4at i n t e r v a l s  a d is tance o f  a t  l e a s t  1% mi les .  
Neseth and von Scheele a l s o  r e p o r t  t h a t  a l l  coal  they have seen on the  
i s l a n d  i s  o f  same q u a l i t y  as sampled sec t i on  ( i n  t h e i r  op in ion) .  

The coal  bed repor ted  t o  be 25 f e e t  wide, f rom which the  10 f o o t  sample 
was taken, has a tonnage p o t e n t i a l  o f  the  requ i red  magnitude. Should t h i s  
f i e l d  be found t o  have coal s u i t a b l e  f o r  "b lending"  w i t h  the  bes t  o f  

. 

coking coals, i t s  o n l y  (and l o g i c a l )  market would be the  expanding Jap- 
anese i r o n - s t e e l  i ndus t r y .  I d e a l l y  s i t u a t e d  on the  "Great C i r c l e  Route" 
sh ipp ing  lane, S i t k i n a k  i s  approximately 500 mi les  c l o s e r  t o  Japan than 
the  Ber ing R iver  coal  f i e l d .  

Assuming t h a t  tonnage i s  a v a i l a b l e  and the  grade o f  coal  s a t i f a c t o r y ,  
the  g rea tes t  problem f a c i n g  t h i s  f i e l d s  e x p l o i t a t i o n  w i  11 be the f i n d i n g  
o f  s u i t a b l e  l o c a t i o n  f o r  and c o n t r r u c t i o n  o f  harbor  f a c i l i t i e s .  There 
are no pro tec ted  deep water harbor s i t e s .  

T e r r i t o r i a l  Department o f  Mines 
Anchorage, A1 as ka 
January 22, 1959 

Mar t i n  W .  Jasper 
Min ing Engineer 

Wiley D. Robinson 
Coal Mine Inspector  
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. ., .: :,.' 
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~ . ,,: ..* p,7 ! - ? 
.:, -* 

i,:.-. L.IL.~.l; ~.'idge ' &k,cnding the i g i t ~ ~ ~ c l  n.o~%~lsns-le1*I~y-;7i~~~~~~x.1e~t~>r1y , 
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!, c: ~.r.!~~t.es.t;igci;j.ons brim:@ip,*la. oil j ec-i;ri$~e being exa:zins-Lion af .E?o 
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L,J.,, ..,i,.,~ *;.y+a,.;pectj.ng PerpS,ts, 02 2560 ;;CI*C,: 3z;'h VCTC f i l ~ d .  ~ O Y  ' i ' i~~i l  by 
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-,* * %Ti  . . . 2 -. --IT* ,. f 3 ~  Y ~ c  gi;irstrip was ?zr<~emrrq., !II:: --cc:ol.Lection ?.rlzq 62zt t h e  
--4 

e ,+, , %  I ,, ,;r;s $0 exposod seexed to be nr.,-row btt"i,~r;ol:ci: Like very goo2 
\*{\ -> .$ a 

. -, ,. -'.;i:c>,!l- .to U, S ,  C.. S ,  To;3ogr2pilic :.k? ?-1, n I:.+~L,VY .<-*,  153.21163 Q x ~ ~ ,  
3 - ---'. 
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Kodia k Exploration Co. I nc. 
Box 4,48 

A I R  M A I L  

M r .  Martin Jasper 
S ta te  Department cf Mines 
Assay Office 
Anchcrage, A l a s h  

odiak, Alaska n; 

Dear Martin, 

~nc lcs&erewi th  please  f ind th ree  (3) p ic tu res  and a repcr t  cf cur 
amateur inves t i ga t i cn s  cf  the  cca.1 cn S i  t k i r~ak  Island. Kulberg, H a l l ,  Vcn Scheeles 
(Tcm and Rcbert) and Scct ty  Brauntcn a r r ived  at Sitkinak cn the 30th of April 
and s ta r t ed  dcing the preliminary work and Tcrn and Robert ar r ived hcm at abcut 
9:00 A.M. t h i s  morning. Frcm a l l  ind ica t i cns  the coal fcund there seems t o  be 
the same a s  tha t  which you tcck t c  ~nchcrcige with ycu. I believe t ha t  frcm what 
I saw when I w a s  there  f o r  the  day prcves my point t ha t  ycu and Wiley shculd 
ccme cver as sccn as pcss ib le  and 1 dc nct  believe tha t  the s t a t e ' s  money wculd 
be wasted a f t e r  your seeing what 1 szw. 

Three r c l l s  cf Poloroid f i lm were taken. However I a m  sending cnly 
3 pic tu res  f c r  ycu t c  see.  Pic ture  $1 - shc~vs the v e r t i c a l  ccal  seams where 
we have dug out tr-nches i n  the ccal. Hcmever i t  seems t ha t  i n  t h i s  a r ea  the 
cverburden wculd hinder an  open p i t  wcrking i n  t h i s  area.  Ccal frcm the cut- 
crcpping was qui te  well brcken @ and weathered. P ic tu re  #2 shcws where we have 
trenched i n t c  ancther cutcrcpping which appears t o  be abcut 90 f e e t  i n  width 
and lccks as though t h i s  i s  d ip  and s t r i k e  or such t ha t ,  i n  a l l  p rcbab l i t i e s ,  
runs the length cf the island.  Hcwever, frcm my amateur viewpoint we cannct 
t e l l  and it m i l l  be necessary f c r  ycu and Wiley t c  determine t h i s .  Pic ture  
63 shcws Hsrry Kulberg hclding a piece cf  cca l  weighing abcut 30 pcunds. The 
ccal  chnnk was dug out cf the p i t  t ha t  w a s  made by Willy H a l l  while Tcm and the 
others  were lccking at  ancther excavdticn higher cn the slcpes. 

In crder t e  be sure abcut the quanti ty t ha t  i s  here 1 believe tha t  
i t  wculd be necessary t c  c c r ed r i l l  the var icus  places cn the isl.and. After  
f ly ing  cver the whcle are& cn my way hcme 1 a m  more ccnfident  than ever t ha t  there  
i s  encugh cca.1 here t c  supgly the Japanese market frrcviding thdt the depth i s  
there. 

Ple8se l e t  me kncm what time you w i l l  be here a s  Tcm end Rcbert wculd 
l i k e  t c  ge t  the  bcats  prepared f c r  f i sh ing  as sccn as pcss ible  but i n  crder t c  sa-e 
time I be l i eve i t  m i l l  be necessary f c r  cne cf them t o  i-,cccmpny ycu cn the t r i p .  



Dc ycu wish t h a t  they gc ahei.d and stcly t he re  u n t i l  your arrival c r  shculd Tcm 
gcccm~fiY_T~C7i T K t h T  Fs%ne at  time Sf- yc* a r r i v a l  heG? My reccmrnendet-icn - . --- --- 
f c r  a p lane  he re  i s  t&t ycu use gill He,rveyfs plzne (Harvey Fly lng  Service)  
The p l tne  i s  a fcur s e a t  amph~b ian  t~nd  c6n e i t h e ~ l a n d  cn t he  e i r s t r i p  c r  cn  
the  water wherever he were directed- .  

I. hcpe ycu r e a l i z e  t h a t  JXU repcrt  i s  cnLy a n  am;l.teur r e p c r t  and i s  
t c  be ccnsidered noth ing  cff  ici8.1. i t  i s  a ccmpilaticn o f  n c t e s  te.ken by Xulberg 
dur ing  h i s  brierB s t a y  the re .  

Let me kncw w h & t  ycu think, H c ~ l n g  t c  see ycu sccn, 

Sincere ly ,  _. - 
,.f "?9 





Kodia k Exploration Co. I nc. 
Box 448 

Kodiak, Alaska 

A I R  M A I L  

Mr. Martin J a spe r  
S t a t e  De~ar tmen t  of iviines 
Box 2133 
Anchcrage , Alask-a 

Dear Nar t in :  

Thank ycu very much f c r  making the  t r i p  cn t h e  S i tk inak  Ccal 
s i t u a t i c n .  The next mcrning a f t e r  ycu l e f t  al-1 c f  us rece ived  n c t i f i c a t i c n  
about - -cur  c c a l  prcspecti;ng permi ts  t c  the e f f e c t  that a c r e  infcrmaticn aauld 
be r equ i r ed  befcre  cur  pe rmi t s  cculd be v8l id.  A t  the p re sen t  time t h e r e  
are th ree  (3) attcrneys and. mpelf g e t t i n g  infcrns . t icn  toge ther  r e l a t i v e  t c  
making the a p p l i c a t i c n s  v s i i d  i n  c rde r  t c  g e t  the  permitas, 

U R T l & ,  lTHJ2fq YOU ARE KTRIHG YGUB. WPORT P U A S ~ ~  DO l l W 1  USE THX 
DAME SITKAlJBK 1 S G N D  COAL SYNUlCXTE DUE T G  TILT FACT FHA1i', AT PIPESEIVl', GH 
U N T I L ~ T ~  Y X M I  OF AWEOVAL OF APPLLCBTIOI~S, m I M U ~ V ~ D W L S  A I ~ D  TU 
VORD1Nti SHOTJLD BE TO THE EFFBCT TEAT VE HAVE 23 APPLlCATICNS FGR COAL PRGSPEC'IS 
OiT FILE. A COPY GE T H i  1NSTRUf:LNT GiVXN YOU IM l4Y OFF1 C& WAS TO GIVB YOU 
d LlSY I,E THJi P3OPl.S THAT HAVh Fi1,ED APPLLCATIOTJS FGR COAL PRBSPECT PERbf'iTS. 

As sccn as ycu h;.,ve f i n i shed  t h e  r e p c r t  1 wculd apprec i a t e  a ccpy 
o f  i t  i n  c r d e r  t h a t  we may te l l .  t h e  t h r e e ( 3 )  people t h a t  w i l l  be wcrking 
c n  the  p r c  j e c t  what a r e a  t c  prespec t  i n  f i r s t ,  

Again, thank ycu very much f c r  making the  t r i p  and I hcpe by next  
year  at t h i ~  time we w i l l  be a b l e  t o  d.ig c c a l  frcm scme cf  the shcwings cn  
the  isl-and. 

If ycu kncm cf  any ccmpny t h a t  wculd be i n t e r e s t e d  i n  l cck ing  
a t  the c v e r a l l  p i c t u r e  and cc-cperate  on dc ing  the  research wcrk, p l e a s e  l e t  
IIie h c w .  

S ince re ly ,  0 

- - 

riecrge H! Ccrnel ius  





PAUL F. ROSISON 
K E N N E T H  McCASKEY 
A T T O R N E Y S  AT L A W  

FIRST NATIONAL BANK 8 1 0 0 .  

ANCHORAGE. ALASKA 
TELEPHONE 50555 



AN HO X L E ~  
A .t..r. e001 a y  *tE r %%1s ri#. . m a t m d  an .ho..a om1 

a e m  about 4' rrida on sliff about lpl a w e  bmmh. C l i ' f f  l a  rboi3t # 
d le t o  right o f  ellfranoe h lagoon t h ~ t  +amtal &$%kin& into'  Wo 
islwdr, ( ~ h f l  Lo not thm csntranae *em ns @ups b, but tlw roaky entrulos 
that  oould porhagm be wed at high tQded coal i r  nbnthemd, r ixed ~ 3 *  
ray '@lay 8rua Ibw pruetiorlly ver t los l  a d  qhriked- 5nto el'iiY a 

f 5 0  t o  608 Lng-.: o z i n  I O D ~  i i)ra ~ h t w m d  4 9 n e l ~ ~ m t .  i n  u n y  
plams, with re- ~(yraghtea held loorely In  I o e 1 ~ n t b g  aatrjx. h f r  
aaa!. ream pmddamd by ft)e party t o  be not as imprrsl;rirr, I .  r r  m y  other* 
asan latsf.  

w6 A=q--+ , .  % 

Plrrthmt up & kl+b fn the ram dimof  
n o s  rrith nsrthemd ma1 showing. h e  nam ab0 
w i d e  if ' total  HQth is. oountsd, in.ol.3dlxg -11, 
f i l l e d  with silt.) Ssm $a p n a t i o a l l p  vsrtioal, bounded by o o r r r e  oon- 
gl o.mrq+ on saoh as$*, rims about 70' vrrt lorLly  f r o m  the bsaoh d t h  
about 43 3' s a d h  errrrhy. ~bwt tell about rtrike, but bqliem that thmm 
Is a Patrly rhallm m # u r d s n  above seam. 

I r ,' 
I 
I 3k Continuing firth; up the bsaoh t o  the fight oi t~ rodcy l y o m  

entran'b, maeioarQ rrrlbr and Sort ab- to tho. point mn f b m  bmh . 
I 
I bsooosr r t m  rrith lrrgs oongloorsmts bouldorr, 8 fW mh&ll~U a d  

reem om be m a  along %he law a l b f f  faos. T h l  rirr h th. hroh rf 
m d  *ribs baek into  ths 1s- *f rbouf 8 d w r r  . 
am b m e n  on the besoh 8% Ipr.ti@, &mt 1,' t o  3'- 

of tm alfft mins. a8 rpratroulrr 
f'mm appnmme of oxpoaed rurfueer as t t m  o o r l  mew dsmerBtwla2rr t h m  
pw10u8 paragraph. 

Wslked ug a n r r m  rnvina in the blf lr ,  l n  tb Mka of a i o h  

i.lt.t;ie beyond a e  soai sewre 6er~r i ' i tb  izi tae pkmg- em. M 
rarlrm bagan at tne point Piham the aompautir+ly m h  b w  bm00m. 
hcavllyl mtm with .aonglom rats boui dorm . Ylalked up fha m t r r m m  r ~ f t #  
4. distanoe, m d i n g  small l w s  n f  ooal in the rtmm and along ths 
atrrrm bed *I1 ths myt Then o l ~ n l ~ e d  the steep rarins bank an the h r  
( r iaht )  + ids ,  parhapm 200 ibet tabole tho baaoh, raw oar1 float and 
a r ~ l l  orrrmh6d oor3 p.rbiol+a On the surfaae who*wr mbsr h&d warhad ths 
-rat.,etation away. A t  one sueb paint,  aug l d o  bll+ bank w$+h pielt and 
found mddsntc #irrd piawa of o w l  vfxad ~ 5 t h  w k .  ?he win, *bough 
well hldden, r+smd t o  run o f f  in to  the h i l l r  from t b  b+iW 6 r d l r ~ ; o ~ l  
mgle and b u k  fmrd the d i r e o t i o n  from w h i ~ h  rrr hrl wmm, p.ihapr par- 
a l le l ing  the tllrlla -in# p n v i a u r l y  desoribed and fomd rleng thm h u h .  

d Walbd &out trio m$ler diagonally trea'tb Wmeh Wmd " ' along a q g m  i f  high h i l l r ,  finding elridenas of low1 2n tR+ fbm of  
p i e o w ,  -11 t o  b a a ,  in n r t y  maall i t w u  fh.f wk m e u d .  +hen 
mrs about 4 or 5 of them. v. y 

' I ,  - 1  
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i 6 ,  at'  ill -11, (I had been with Ton Var; S4b6efu tip t o  thim ti-) , 
avd t b  t h k e  of' ur rfArted up a h i r l y  wide raviru d f h  a tfmrn at the 
bettofs, &out prrallsl t a  t& bmh, We olbbed th is  r-ep m v b  fir quits 
a dirtanoa, arzs, W an alcp9wd p l l y  h a  un our 1.h mPkr hating 
a 11ft hlnd rtrmror a?&. prfl way up. , Them war a arm a: aerl 
g u l l y  h o e  e i a h  rcp at  1Bout a 504 angle, ' Sam w m  abovt 
about 49' of mrW#al *.gal h a 8  rh-g, but cmld not be rum 
at nhioh the s h e d  t h i .  gmund (sdrfke), Coal war Wthamd, 
appeared of num&bls qualify, m d  eomswhrt dfh d k  ud @lay d+brir. 

I I 1 P 
I 7 ~ e p t  en up t b  rkirg gully, finally r s d m t ~  tke m~ tep e t  ~m 

ridge mrlaok ing  C h  marshy flak# nsrrrr, t h o  lyeon. From f b k  ridge 
WB oould we eu5ly mother rrosl outoropu kyond tb flnf, 
away from the lagoon. The w i n  was menu .and nmle an ulglrr 
lPltir .the ~ e f t i o a l  of abeut 1.5" (75' with . In othsr Word8, 
G rlskrly m~ti4esl a8mo @!it;3 we&themd L? reak &&ria a% 
t h a  s u r f t c ~ n ~  811 kinds of l a r p  pieoer o f  a06Y in Zha rtmaiu i m  the ad- 
Jaaqnt rerlnu that m a  uXtintately to the.bea6h ur4 %hu arr, 

Poleroid photographa were taken of horitantsl 
ooal ream rlang thQ beaoh, desoribed 
part  way up the r w h  t 
top of this ~ e g e ) ,  md o coal faos an fh6 reeond ridg4, 
J.Lttle beyond the top of e and away iran t;ba hrw f l r t a  m d  the 
? u p o n ,  T h 2 p  90t wide ooal faea war tlrwt raen by 9 1 i f l  Bal l  errlier in the 
day bef6rs Tom Yen &oheels a n d  I j o i r s d  h h  Tba sppreprisk b r a r i p t i r e  
nota+.iona were written in pan on tho b ~ a k  of @&oh Palnr~Sd photagraph, 80 
3 9  t o  lPdsnti@ them positively.  

I 
Saturday Wy '2, 1959 

' I ~ 
olsar day s f t h  a littl* rind. T&L' r - ~ o i a r n i d  

6 %  photog rt iarl  aaal ram in +he m l ~ 3 ~ m t a  9 1 i ~  
near fha be- yerte~day'  8 not##), id#nf 1 f h d  s f  appropriately 
wlth a 4er~fiflian on thm baeki The photagnph aanrsl o& mry -11. 

6 4 7  Tor Vim S&iaale T a l i s b 3  a me-ne a .  the zl&e a w n g  
up ~ F C U  tb l a p n c m r l  the wamh f b-11 tb oar 
re  -re in pertenby rham we found a1 IW , ind 
another mvlm t o  uMch w e m  t o  g rpotfd 8 r a m  
h e t  #ovmbs~r A@ rs C U ~ W  the m~3.n~ of %his m y  of good 
sized pieces of owl mrr found in the s t  rsam bd, Ohm - 'a nsrtbrod 

k~ mvins fm* W OPf ZAgB, Md a n d h ~  
des rpr our hi% ln& ea6l4,robly rbOm ua, 
re fedt  w~de. W U n g  5~ &Wt 
reim oad outoSOpb can b, arm whlch 

are mrhdly  tipped, a d  a p w r  roore nearly vsrtico2 thPn hofirontal, 

Hnl ly  C U M  Bo the top of the fidgm as right,. M o b  I 8  t b  
direction twasd thr dome, bhe S a n r l i q  a tr ip  ant t b  916zmbo+ t o  thm 'IrgooR 
sbre we flmf rnkrd ywtrday  raodng.  We mly &d t o  r 8- dir- 
tame t o  our rlgbt t o  come t o  fha nblet ravine W h  Tar W ro~phrad Urt 
Uomber. The om1 face ws t o  i e  am tho bft 'bmk ei.Qbi8 rarlns, 
prstty w e l l  t o  bhe smrt of the f irrt  ridma (?kt b, 4 b  lafi ' 



. 
- - 3. 

C 

YOU f o U ~  %b =*R, UP *IN I t - g D  bed tmFb .ih+ o m % . )  TM8 C-1 
ie eet info • sksb, umi%hsred conglommte brnk n, bb -1 trslrrbls 
keeping mr foot;ing. The seam appara t o  be abaut lS@ r f d m ,  m abut r 
hO0 slope a d  the W wae tippet! into th,e earth & r M  & CS@ wb 
P o ~ a i b l y  .r mom  we^ a p e d  nrt icrl ly ,  r l t h  .mm pod 8h.d a& 
of cool rhming. A Blaroid  gcture was tukm rrd ~ppmp&I8t+lf dootlrmtrd 
on the Wok, rh-4 .r holding ,a large pieas of 0-1 +i%b prt of lkrl 
seam rre a u o k m  

A n m r  tMr r+ arb stul way b c k  t o  Icldg8 ind mrkd 
alowly b u k  Mgh grasmd Sward the sea r awl JMa bht 
we rrm y.sCwr6 f 

0 
I 

A 8  $tiand on +.rg ~ & h  ground and lodr era. the mu,, jw orn 
almost r p t  bhm euel t+cm even whan no 0-1 l p  r b l a g .  It tb rldgrm the 
Beam mke Hnd pfr akddlr Which $& $0 $M rlb'bb Uf %b I-* 
TMa rca&db is p b b l y  oausd by adtling or io@th$&ing of tb 6-1 awn 
or by, both 'fP" om,worldng t ~ g w t b r .   he a011 %p 1, w h  tortkr wl l u r  
dame t M n  f e m k  Bnd mhh Zrfrsps found oa mhrr aide. Thir w M b  rill 
frequently be not& on an adjacent rldge, a i t h  tb ' p m h  follaring the rlaing 
and falling hill aonfaur from rldge t o  ridge. T b  do+ orn a a n  k man 
hlln the s?ldga, ahre  S* WIb bay6 a i l l ghkly  sunken mtliqm, wlth a 
sllppage a$ ma1 rt tbr @g9s on8 a break I n  the mg..fpti&n ]rLb a l i f t l o  
lsUpp~ge $70mh eb$ 0eXbm4 %ha sags 6f the ram.' b 

Tk*. uddl.b &ad s w m s ' u f ~  be found mplt5ag a l d ~ l m  en3 
rullning 

moat prt m b b  Uppail tmrd the mrtical, r- so .mat thssr lr  
a weatherad tmbbrnp' w a stbep ravine face whom th a ~ ~ l . i e  qWr4 rl;aiblr. 

P ' 

rock and olay & M a  forrrd mi ths mrface okcwer She ee8m r-hrt 80 
t u b  it is difficult to tell rhsthor the wnrs 4ri) aWLnua0 ap dimoostinuoua. 

4 
''. 

W i l l  FW11 hPd.explcwed 811 morning in an a m  Wbrr Ibr Vm Scbmeb 
and I had not'bm, and reporfed meing c-l Plmat -. tb a* d d e ,  
vertical cosl srom or comblnrtions of seam i n  tb e m g l r n r t r  cUffn 81mg 
the, begh, -  the urn1 s4dles  and a p e d  ovbampgdlrgb furbhr i W  in 
the the HlPI or 1- m t b I l a a  d 8 U g  fIWU thr mi &-I:, 
w&:ked the beach ar fir K e h  a8 thr, aplt, (w k t  )b rtrd o# th irl9.a), 
along th fhirly good r i s d  rtkoa t+tt rum t-h 8 rlb. wll.p 
to the lagoon, a d  likm tk, Ugaqn tmrrrrliag tb ntdbb 0f. OL& 2.)- 



dnc! ovor the ridgee and high g~ound r ia ing from the mlley from olrry 
t ! ; ~  area o f  Mgh ground that I tiam peramnaly mea a d  .rrith wMch 
.in1 familiar. 

late in the afiernooa the three of us started darn ah8 rase 
that rum all the way from ths wAde om1 seam outcropping t o  the 8-• 
a e  ran a atring Une all the ray Fnrm the coal face t o  a b.rrn~hd-+-~ m&-t Zr-fi-'dr &-a&--&-sTs-+f-e "-- &%@ t* @Z5-mt r=%T rm 
naach, Wo f igwd we w h  b v u  walked about tra rdlm cl- t h b  mggd 
mvirie, and still thra.rras abut one qwrter of tb atring lmf% on tha 
vodcal  caidboaid spaoh We wed r rather ingenious rpoof hour m i e  
rnrt of a piece of aoft etael rod, bent to hold the # p o l  snd rSfh 
otri.nf; fed fl?mugh a oentrally positioned steel  loop beat into fha rod. 
Yo mt t e r  hcm faat yoa .aalked, the atring would pay o a  ritboll* 8aPgdw 
01- fm79ng by droppdgg off the end of the spool w g W  in the 
a p o l  holdar. 

3 

~tmt ~ B U  war am the mane on the l e a  M m i &  hbw-the 
bach  we c a m  M ~ W B  a fairly large Nnco  of' conglomrate h l d w  in wNoh 
two plecee of pstrlflrd log W k o m  imbedded. Tom and WiU Wok@ off 
spocimons of tha petrified wood and took them W k  t o  th B-. Will a b o  
had Ma lEsiger C O W ~ O F  with M a  and -a able t o  go2 4 cmm% a d  m d b  &a- 
placement rrith iardmbfon % u b  held ngar the patrifimd mdr Ths wl~& a d  
diaplscemnt of the medlle were wel l  &bow MckgraPnd, and a# I r ~ a X 1 ,  t)te 
needle m e  t o  a pdnf me11 byond the middle of the rode. Th boulder 
is believed t o  be eborPt 31 across, and mthsr a@@ in St6 ~ f i 3 0 ~ r  , 

In brLef oonCluaion, there is coal on S l f h l d n L  U W ,  & a d - i n d i ~ t l o n .  
~ u q g s e t  %hat t b r e  5r g a t e  B bit of It. 'flitM dri136 a d  ablr expbrotory 
equiptent, only apmd asam and rrutcropfings cmld br ~leidrYB. Et not 
gossl b l e  t o  pmtrats mwe debris or ovmtburdsn @d d w  $0 brim, 
clean coal, #ueh of $he 0-1 found in ram -I or $lam. mrfbee, bOlQver, 
appeared t o  be eP $003 q ~ a f i t y *  The opinions ofq@&tBd @ol.ogk&r, &eed 
uFon actual on-~itr observations, would  ba moat helpfikr 



RECONNAISSANCE OBSERVATlONS OF THE GEOLOGY 

OF THE TRINITY ISLANDS, ALASKA - 
,- - ,--[ j&" 

/-̂ ---- --- - C. E. Kirschner 
Standard Oil Co, of California, Seattle, Wash. 

The Trinity Islands, Tugidak on the west and Sitkinak on the 
east, form the southwesterly extent of the Kodiak Islands group. Each 
island is approximately 5 miles wide by 20 miles long. The surface of 
Tugidak Island is a series of low wave-cut terraces maximum elevation 
200 feet. Sitkinak Island comprises a group of hills on the east and 
west, maximum elevation 1640 feet, separated by a valley enclosing 
Sitkinak tidal lagoon. 

The bedrock of east Sitkinak Island is Cretaceous ( ? )  marine 
epineritic bedded graywacke and siltstone complexly folded and faulted. 
West Sitkinak Island is Cretaceous ( ? )  marine infraneritic thin-bedded 
siltstone and fine graywacke isoclinally folded and faulted. The thick- 
ness of these units is unknown; structural trends are northwest. 

Sitkinak lagoon and valley lie in a northwest-trending graben 
in which about L~OOO feet of Eocene (?  ) transitional-facies conglomerate, 
sand, silt, and coal crop out. 

The bedrock of Tugidak Island consists of Plio-Pleistocene 
soft mudstone and thick-bedded gray sands, which strike N. 450 E. and 
dip 5 O  NU. 

The Cretaceous sediments were deposited in a northwest-trend- 
ing mobile, extra-continental, open marginal geosyncline and were probably 
derived from a linear orogenic land mass to the east. Late Cretaceous to 
early Tertiary diastrophism brought to a close the Cretaceous sedimentation 
cycle. The Tertiary sediments were deposited in a similar less well- 
developed geosyncline but had a westerly source. Intermittent organic 
uplift near the close of this cycle caused non-deposition or erosion of 
mid-Tertiary sediments. Late Tertiary deastrophism that closed the Tertiary 
cycle of sedimentation has continued to recent time and includes differen- 
tial orogenic movements and uplift, in part along major northeast-trending 
faults. 
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H r n B : -  

@ "Fd&lmw meh~rage f 40 f% 
fishing Boat ) + 

@~owPmr~tt3- bhff. D i g  
aaer mr%, Stpike h%, 

Q~it3e (75'-lW1 ) thin bed- 
ded @eat. m%crop fa 
~boralhne BLuff.Qip  ma^ 
vcsrt. StrifEit HE, P08sAb1e 
ea@l BmorS for mall, 
boats sent iancacl in 18530 
-130Q p g ~ f ~ d  re tpmt~ ,  

@) Ap2)rcr.x. kaaatiw o f  10 f Q 
stllpgle rwportsd %&en 
froin 26 f% coal bed. 
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